
FAILURE MODE ANALYSIS 
FOR LIME/LIMESTONE FGD SYSTEMS 

VOLUME III - PLANT PKUFJLES 
Part 1 of 3 

By 
S.M. Kenney 
H. S. Rosenberg 
L-1. 0. Nilsson 
J. H. Oxley 

August 1984 

For 
U. S. Department of Energy 
Office of Fossil Energy 
Morgantown Energy Technology Center 
Morgantown, West Virginia 

By 
Battelle 
Columbus Laboratories 
Columbus, Ohio 

FOSSIL 
ENERGY 
TECHNICAL INFORMATION CENTER 

DOE/METC-84-26-Voi.3-Pt.1 
(DE84012008) 

OFFICE OF SCIENTIFIC AND TECHNICAL INFORMATION 
UNITED STATES DEPARTMENT OF ENERGY 



DISCLAIMER 

This report was prepared as an account of work sponsored by an 
agency of the United States Government. Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights. Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof. The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 

Portions of this document may be illegible in 
electronic image products. Images are produced 
from the best available original document. 



DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsi­
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process dtsclosed, or represents that ils UM:: wuulu uul iuftiu!;'- p1ivatcly owned righta. Refer 
ence herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom­
mendation, or favoring by the United States Government or any agency thereof. The views 
and opinions of authors -:xpressed herein do not necessarily state or reflect those of the 
United States Government o; any agency thereof. 

This u::port has been reproduced directly from the best available copy. 

Available from the National Technical Information Service, U. S. Department of Commerce, 
Springfield, Virginia 22161. 

Price: Printed Copy A25 
Microfiche AOl 

Codes are used for pricing all publications. The code is determined by the number of pages in the 
publication. Information pertaining to the pricing codes can be found in the current issues of the 
following publications, which are generally available in most libraries: Energy Research Abstracts 
(ERA); Government Reports Announcements and Index (GRA and I); Scientific and Technical 
Abstract Report.f (STAR); and publication NTIS-PR-360 available from NTIS at the above 
address. 



.·· 
DISCLAIMER 

This report was prepared as an account of work sponsored by an agency of the United States 
Government. Neither the United States Government nor any agency thereof, nor any of their 
employees, makes any warranty, express or implied, or assumes any legal liability or responsi­
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Refer­
ence herein to any specific commercial product, process, or service by trade name, trademark, 
manufacturer, ·or otherwise does not necessarily constitute or imply its endorsement, recom­
mendation, or favoring by the United States Government or any agency thereof. The views 
and opinions of authors expressed herein do not necessarily state or reflect those of the 
United States Government or any agency thereof. 

·.· ... 

DOE/METC~-84~26-yol.3-Pt~l 

DE84 Ol2008 

-~---------:--_:...) 

FAILURE MODE ANALYSIS 
FOR LIME/LIMESTONE FGD SYSTEMS 

VOLUME III - PLANT PROFILES 

Part 1 ~f :3 

By 
S.M. Kenney 

H. S. Rosenberg 
L-1. 0. Nilsson 

J. H. Oxley 

August 1984 

- -------~---------------------~-:- -~--

Under Contract No.: W-7405-Eng-92-122 

For 
U.S. _Department of Energy 

Office of Fossil Energy 
Morgantown Energy Technology Center 

Morgantown, West Virginia 26505 

By 
Battelle 

Columbus Laboratories 
505 King Avenue 

Columbus, Ohio 43201 



FAILURE MODE ANALYSIS 

DOE/METC-84-26-Voi.3-Pt.1 
(DE84012008) 

Distribution Category UC·90h 

FOR LIME/LIMESTONE FGD SYSTEMS 

VOLUME III - PLANT PROFILES 

Part 1 of 3 

By 
S.M. Kenney 

H. S. Rosenberg 
L-1. 0. Nilsson 

· J. H. Oxley 

August 1984 

Under Contract No.: W-7405-Eng-92-122 

For 
U. S. Department of Energy 

Office of Fossil Energy 
Morgantown Energy Technology Center 

Morgantown, West Virginia 26505 

By 
Battelle 

Columbus Laboratories 
505 King Avenue 

Columbus, Ohio 43201 



ALABAMA ELECTRIC COOP 
Tombigbee 2, 3 ••• 

ARIZONA ELECTRIC POWER COOP 
Apache 2, 3 ••••• 

ARIZONA PUBLIC SERVICE 
Cholla 1, 2 •••.• 

iii 

Table of Contents 

ARIZONA PUBLIC SERVICE 
Four Corners 1, 2, 3 •. . . . . . . . . . . . . . . . . . . 

BASIN ELECTRIC POWER COOP 
Laramie River 1 • 

BIG RIVERS ELECTRIC 
Green 1, 2 .••. 

CENTRAL ILLINOIS LIGHT 
Duck Creek 1.. • • • • 

. . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . 
COLORADO UTE ELECTRIC ASSOCIATION 

1 

53 

105 

163 

235 

263 

315 

Craig 1, 2. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 355. 

COLUMBUS & SOUTHER...'I\I O.HIO ELECTRIC 
Conesville 5, 6 • 

COOPERATIVE POWER ASSOCIATION 
Coal Creek 1, 2 ••••.. 

DUQUESNE LIGHT 
ElrLlma 1-4 .• 

DUQUESNE LIGHT 
Phillips 1-6. 

. . . . . . . . . . . . . . . . . . 409 

469 

515 

• • • • • • • • . 55 3 



J 

-1-

ALABAMA ELECTRIC COOP 

TOMBIGBEE 2, 3 

.. 



-2-

SECTION 1 

BACKGROUND 

Alabama Electric Coop 
Tombigbee 2, 3 

The Tombigbee Power Station of Alabama Electric Coopera-

tive, which is located near Leroy, Alabama, was expanded in the 

iate 1970's with the addition of two identical 255 MW (gross) 

units, Tombigbee 2 and J. Each unit fires a bi tuiuinous coal 

with. an average sulfur content of 1.61%. At the time of con­

struction of Tombigbee 2,. this unit was subject to the 1971 

Federal NSPS. To comply with these standards, the utility found 

it necessary to install an FGD system. In August 1975, a con­

tract was awarded to Peabody Process Systems for the design and 

installation of a wet limestone scrubbing process for both units 

2 and 3. Research-Cottrell was contracted to supply a 99.5% 

efficient ESP for primary particulate matter control. so2 is 

removed with an efficiency of 85.0% from 70% of the boiler flue 

gas generated by each unit. The remaining 30% of the partic­

ulate cleaned flue gas is used for flue gas reheat. The total 

unit design S02 removal efficiency is 59.5%. Unit 2 commenced 

commercial operations in September 1978, and unit 3 was placed 

in service in June 1979. 

' 
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SECTION 2 

PROCESS DESCRIPTION 

Alabama Electric Coop 
Tombigbee 2, 3 

The emission control systems installed on both Tombigbee 2 

and 3 are identical and consist of a limestone FGD system for 

S02 control and a hot-side ESP for primary particulate matter 

control. The FGD systems were supplied by Peabody Process 

Systems and consist of two spray tower absorbers each. Each 

tower was designed to handle 35% of the boiler flue gas flow of 

.953,000 acfm at 291°F. 

Flue gas exits the boiler economizer at 745°F and enters a 

four-field hot side ESP with an efficiency of 99.5%. The 

cleaned gas enters the boiler air preheater at 725°F through two 

parallel ducts from the ESP. Each gas stream is drawn through 

an ID fan that forces the gas into a common header feeding the 

S02 absorber towers and the bypass duct at 291°F. Of the 

953,000 ac~m of gas entering the header, 30% bypasses the 

absorbers and 35% passes through each tower. 

Approximately 334, 000 acfm of gas is fed. into the base of 

each spray tower. The flue gas turns 90 degrees and passes 

through countercurrent spray zones. The saturated gas then 

passes through a horizontal, single-stage chevron mist elimina­

tor into a common duct to· the stack at 540,000 acfm ·and_l30°F. 
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Tombigbee 2, 3 

The scrubbed gas joins the bypasses gas and the combined stream 

enters the 400-ft stack at approximately 820,000 acfm and 170°F. 

The system operates in an open water loop mode. 

Spent slurry is bled from the base of the absorbers to a 

common slurry recycle tank. Overflow from the recycle tank goes 

to a sump where it is mixed with supernatant from the sludge 

pond. The waste slurry from the sump is pumped out to the 

on-site lined sludge pond and sludge pond overflow goes to the 

process waste pond. Wastewater from the process waste pond is 

monitored for flow and pH and discharged to the river. 

A flow diagram for. the Tomhigbee 2, 3 FGD systems is shown 

on the next page. 
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SECTION 3 

DESIGN DATA 

Alabama Electric Coop 
Tombigbee 2,3 
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ALABAMA ELECTRIC COOP · 
TOMBIGBEE 2 

COMPANY NAME: ALABAMA ELECTRIC COOPERATIVE 
ASSOCIATED UTILITIES: 
PLANT NAME: TOMBIGBEE 
UN IT NUMBER: 2 
PLANT ADDRESS: TOMBIGBEE POWER PLANT 
CITY: LEROY 
COUNTY: WASHINGTON 
STATE: ALABAMA 
ZIP CODE: 36548 
EPA REGION: 4 
RIVER BASIN/LAKE REGION: TOMBIGBEE 
REGULATORY CLASSIFICATION: NSPS (12/71) 
PARTICLE EMISSION LIMITATION - LB/MM BTU: 0.1 
S02 EMISSION LIMITATION - LB/MM BTU: 1.2 
NOX EMISSION LIMITATION - LB/MM BTU: 0.7 
NET PLANT GENERATING CAPACITY - MW: 525 
GROSS UNIT GENERATING CAPACITY - MW: 255 
NET UNIT GENERATING CAPACITY WITH FGD - MW: 235 
NET UNIT GENERATING CAPACITY W/0 FGD - MW: 243 
EQUIVALENT SCRUBBED CAPACITY - MW: 1"79 

UNIT DATA (BOILER AND STACK) 
BOILER SUPPLIER: RILEY STOKER 
FURNACE TYPE {PULVERIZED COAL, CYCLONE, ETC.): PULVERIZED COAL 
FURNACE FIRING METHOO: TURBO FIRED 
WET BOTTOM/DRY BOTTOM: DRY BOTTOM 
FURNACE DRAFT TYPE (FORCED, INDUCED, BALANCED): BALANCED 
SERVICE LOAD (BASE, PEAK, STANDBY, ETC.): BASE 
COMMERCIAL SERVICE DATE: 5/78 
DESIGN BOILER FLUE GAS FLOW - ACFM: 953,000 
FLUE GAS TEMPERATURE - F: 291 
FLUE GAS OXYGEN - %: 6 
H~AT RATE - BTU/KWH: 9400 
DESIGN FlRING RATE - TPH: 107 
EXCESS AIR - %: 25 
CAPACITY FACTOR - %: 
STACK HEIGHT - FT: 40 

A SHELL MATERIAL! CONCRETE 
B FLUE MATERIAL GENERIC TYPE: ACID-RESISTANT BRICK AND MORTAR 

FLUE MATERIAL SPECIFIC TYPE: 
FLUE MATERIAL TRADE/COMMON NAME: 
FLUE LINER MATERIAL GENERIC TYPE: NONE 
FLUE LINER MATERIAL SPECIFIC TYPE: N/A 
FLUE LINER MATERIAL TRADE/COMMON NAME: N/A 
FLUE INNER DIAMETER - FT: 16.5 
STACK GAS INLET TEMPERATURE - F: 170 
STACK GAS OUTLET VELOCITY - FT/SEC: 58 
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ALABAMA ELECTRIC COOP 
TOMBIGBEE 2 

FUEL GRADE (LIGNITE, SUBBITUMINOUS, ETC.): BITUMINOUS 
NAME OF SUPPLIER: 
MINE NAME/AREA: PICKENS, KINLOCK, AND JONES SPUR 
MINE LOCATION - COUNTY: 
MINE LOCATION - STATE: AlABAMA, TENNESSEE, AND KENTUCKY 
AVERAGE HEAT CONTENT- BTU/LB: 11,424 
RANGE HEAT CONTENT- BTU/LB: 10,000-11,000 
AVERAGE ASH CONTENT - %: 14.73 
RANGE ASH CONTENT - %: 15-18 
AVERAGE MOISTURE CONTENT - %: 6.64 
RANGE MOISTURE CONTENT - %: 3-20 
AVERAGE SULFUR CONTENT - %: 1.61 
RANGE SULFUR CONTENT - %: 1.5-1.75 
AVERAGE CHLORIDE CONTENT - %: · 0.04 
RANGE CHLORIDE CONT£Nl - %: 
FUEL ANALYSIS METHOD (AVERAGE, SPOT, TYPICAL): AVERAGE 
FUEL ANALYSIS DATE: 1980 WEIGHTED AVERAGE AS BURNED 

PARTICLE CONTROL GENERAL DATA 
CONFIGURATION (INTEGRATED/SEGREGATED): SEGREGATED 
SPACE REQUIREMENTS - SQ FT: 

MECHANICAL COLLECTOR 
NUMBER OF MECHANICAL COLLECTORS: NONE 
NIIMRFR OF SPARES: 
TYPE: 
SUPPLIER: 
INLET FLUE GAS CAPACITY - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
PRESSUR~ UROP - IN. H20: 
PARTICLE OUTLET LOAD - GR/Sr.F: 
PARTICLE REMOVAL EFFICIENCY - %: 

ELECTROSTATIC PRECIPITATOR 
NUMBER OF ELECTROSTATIC PRECIPITATORS: 1 
NUMBER OF SPARES: NONE 
TYPE (HOT SIDE/COLD SIDE): HOT SIDE 
SUPPLIER: RESEARCH-COTTRELL 
INLET FLUE GAS CAPACITY - ACFM: 953,000 
INLET FLUE GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 0.5 
PARTICLE OUTLET LOAD - GR/SCF: 0.046 

C PARTICLE REMOVAL EFFICIENCY - %: 99.5 
FLUE GAS CONDITIONING TYPE: 

PARTICLE SCRUBBER 
NUMBER OF PARTICLE SCRUBBERS: NONE 
NUMBER OF SPARES: 
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ALABAMA ELECTRIC COOP 
TOMBIGBEE 2 

GENERIC TYPE (VENTURI, PACKED TOWER, ETC.): 
SPECIFIC TYPE (FIXED THROAT, MOBILE BED, ETC.): 
TRADE/COMMON NAME: 
SUPPLIER: 
DIMENSIONS - FT: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE:. 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BOILER LOAD PER SCRUBBER (DESIGN) - %: 
GAS CONTACTING DEVICE TYPE {MOBILE BALLS, RODS, ETC.): 
NUMBER OF GAS CONTACTING ZONES: 
DISTANCE BETWEEN CONTACTING ZONES- IN.: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP - PSI: 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 
PH CONTROL ADDITIVE: 
GAS-SIDE PRESSURE DROP - IN. H20: 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
INLET GAS FLOW RATE - ACFM: 
INLET GAS TEMPERATURE - F: 
INLET S02 LEVEL - PPM: 
INLET S02 LEVEL - LB/MM BTU: 
INLET PARTICLE LEVEL - GR/SCF: 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 
OUTLET S02 LEVEL - PPM: 
OUTLET S02 LEVEL - LB/MM BTU: 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - %: 
PARTICLE REMOVAL EFFICIENCY - %: 

FGD SYSTEM GENERAL DATA 
PROCESS TYPE {LIME, LIMESTONE, ETC.): LIMESTONE 
PROCESS ADDITIVES (MG/ADIPIC ACID/ETC.): NONE 
SYSTEM SUPPLIER: PEABODY PROCESS SYSTEMS 
A-E FIRM: BURNS & MCDONNEL 
CONSTRUCTION FIRM: PEABODY PROCESS SYSTEMS 
APPLICATION (NEW/RETROFIT): NEW 
PARTICLE DESIGN REMOVAL EFFICIENCY - %: 99.5 
S02 DESIGN REMOVAL EFFICIENCY - %: 59.5 (OVERALL) 
CURRENT STATUS: OPERATIONAL 
TERMINATION nATF: N/A 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 7/28/81 

COMMERCIAL START-UP: 9/78 
INITIAL START-UP: 9/78 
CONSTRUCTION COMPLETION: 
CONSTRUCTION INITIATION: 12/75 
CONTRACT AWARDED: 8/75 
LETTER OF INTENT SIGNED: 
INITIATED BID REQUEST: 
INITIATED PRELIMINARY DESIGN: 

FGD DESIGN AND OPERATING PARAMETERS 

ALABAMA ELECTRIC COOP 
TOMBIGBEE 2 

DESIGN COAL SULFUR CONTENT - %: 1.48 
DESIGN COAL HEAT CONTENT - BTU/LR: l?,sno 
DESIGN COAL ASH CONTENT - %: 10.0 
DESIGN COAL MOISTURE CONTENT - %: 8.0 
DESIGN COAL CHLORIDE CONTENT - %: 0.04 
FGD SYSTEM SPACE REQUIREMENTS- SQ FT: 100,000 (BOTH UNITS) 
FGD SYSTEM TURNDOWN RATIO: 

·FGD SYSTEM TURNDOWN METHOD: 
FGD SYSTEM PRESSURE DROP - IN. H20: 4.5 
FGD SYSTEM OXIDATiON - %: 20 (75 DESIGN) 
FGD SYSTEM SCRUBBER RECYCLE LIQUOR - % SOLIDS: N/A 
FGD SYSTEM ABSORBER RECYCLE LIQUOR - % SOLIDS: 15 
FGD SYSTEM MAINTENANCE RESPONSIBILITY LEVEL (SAME AS BOILER, LOWER, OR 

HIGHER): SAME 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MANHOURS/DAY): 72 
FGD SYSTEM OPERATION t MAINTENANCE REQUIREMENT (OPERATORS/SHIFT): 2 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE 

PERSONNEL/SHIFT): 3 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE SHIFTS/DAY): 1 
FGD SYSTEM MAINTENANCE HY OUISIDE CONTRACTORS (MANHOURS/YEAR): N/A 
TYPE OF FGD SYSTEM MAINTtNANCt CREW (DEDICATED, ETC.): DEDICATED 

SCHEDULE FOR BOILER MAINTENANCE PERSONNFI 
ROTATION TO FGD SYSTEM: NONE 

TYPE OF MAINTENANCE SUPERVISORS (DEDICATED, ETC.): 
FGD SYSTEM BYPASS O.PABILITY (YES/NO): YES 
RESTRICTIONS 10 USING BYPASS: AIR QUALITY STANDARDS 
TIME SCHEDULE FOR REDUCED BOILER LOAD: NONE 
TIME SCHEDULE FOR BOILER SHUTDOWNS: 2/YFAR 
PLANNED MAINTENANCE DURING REDUCED 

BOILER LOAD (TYPE AND FREQUENCY): SEE OTHER DATA SHEETS 
PLANNED MAINTENANCE DURING BOILER 

SHUTDOWNS (TYPE AND FREQUENCY): SEE OTHER DATA SHEETS 
TYPE OF MAINTENANCE PERFORMED WHEN FAILURE OCCURS (OTHER THAN CORRECTING 

CAUSE OF FAILURE): SEE OTHER DATA SHEETS 

QUENCHER/PRESA·ruRATOR 
NUMBER OF QUENCHERS/PRESATURATORS > 2 
NUMBER OF SPARES: NONE 
TYPE: SPRAY 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 7/28/81 

LOCATION: INLET DUCT OF ABSORBER 
SUPPLIER: 

ALABAMA ELECTRIC COOP 
TOMB I GBE E 2 

SHELL MATERIAL GENERIC TYPE: HIGH ALLOY 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: INCOLOY 825 (INLET WASH ZONE ONLY) 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 
INLET GAS FLOW - ACFM: 270,000 
INLET GAS TEMPERATURE- F: 291 
PRESSURE DROP - IN. H20: 
LIQUID TYPE {MAKEUP WATER, RECLAIMED WATER, 

ABSORBER SLURRY, ETC.): ABSORBER SLURRY 
LIQUID RECIRCULATION RATE·- GPM: 550 {MINIMUM) 
L/G RATIO - GAL/1000 ACF: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: REFRAX 
NOZZLE PRESSURE DROP- PSI: 

ABSORBER 
NUMBER OF ABSORBERS: 2 
NUMBER OF SPARES: NONE 
GENERIC TYPE: SPRAY TOWER 
SPECIFIC TYPE: OPEN COUNTERCURRENT SPRAY 
TRADE/COMMON NAME: 
SUPPLIER: PEABODY PROCESS SYSTEMS 
DIMENSIONS - FT: 24 DIA X 90 HIGH . 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: AISI 1110 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPf: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: NATURAL RUBBER IN SPRAY ZONE AND GLASS 

FLAKE/POLYESTER ABOVE AND BELOW 
LINER MATERIAL TRADE/COMMON NAME: RESISTA-FLAKE 1150 
BOILER LOAD PER ABSORBER - %: 35 
GAS/LIQUID CONTACT DEVICE TYPE: NONE 
NUMBER OF GAS CONTACTING ZONES: 
DISTANCE BETWEEN GAS CONTACTING ZONES - IN.: 
NUMBER OF SPRAY HEADERS: 6 
NOZZLE MATERIAL: SILICON CARBIDE 
NOZZLE PRESSURE DROP - PSI: 12 
LIQUID RECIRCULATION RATE - GPM: 19,980 
L/G RATIO - GAL/1000 ACF: 74 
GAS-SIDE PRESSURE DROP - IN. H20: 
SUPERFICIAL GAS VELOCITY - FT/SEC: 10 
ABSORBER TURNDOWN RATIO: 
ABSORBER TURNDOWN METHOD: TAKE PUMPS OFF LINE, ABSORBER OUT OF SERVICE, AND 

VARY GAS FLOW 
INLET GAS FLOW RATE - ACFM: 333,550 
INLET GAS TEMPERATURE - F: 130 
INLET 502 LEVEL - PPM: 1000-1200 
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UTILITY EMISSION CONTROL SYSTEM DATA 
OATE: 7/28/81 

INLET S02 LEVEL - LB/MM BTU: VARIES 
INLET PARTICLE LEVEL - GR/SCF: 0.046 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 130 
OUTLET S02 LEVEL - PPM: 100-150 

ALABAMA ELECTRIC COOP 
TOMBIGBEE 2 

OUTLET S02 LEVEL - LB/MM BTU: <1.2 {OVERALL) 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - %: 85 
PARTICLE REMOVAL EFFICIENCY - %: 99.5 {OVERALL) 

MIST ELIMINATOR 
FUNCTION {PRE-MIST ELIMINATOR/MIST ELIMINATOR): {A) PRE-MIST ELIMINATOR 

(B) MIST ELIMINATOR 
TOTAL NUMBER OF MIST ELIMINATORS: (A) 2 (B) 2 
NUMBER OF SPARES: NONE 
NUMBER PER MODULE: 2 PASS 
GENERIC TYPE: {A) BULK SEPARATION {B) IMPINGEMENT 
SPECIFIC TYPE: {A) PERFORATED PLATE (B) BAFFLE 
COMMON DESIGN: {A) SIEVE TRAY {B) CHEVRON VANE 
MANUFACTURER: SHAH-HElL 
CONFIGURATION {HORIZONTAL/VERTICAL): (A) HORIZONTAL (B) HORIZONTAL 
SHAPE {Z-SHAPE/A-FRAME): 
NUMBER OF STAGES: {A) 1 (R) 1 
NUMBER OF PASSES/STAGE: {A) __ _ (B) 4 
FREEBOARD DISTANCE - FT: 
DISTANCE BETWEEN STAGES - IN.: (A) 
DISTANCE BETWEEN VANES - IN.: ---

(B) __ 

vANE ANGLES ~ DEG~~t~: 
PRFSSIIRF DROP- IN. H20: (A} 0.5 (B) 0.5 
SUPERFICIAL GAS VELOCITY - FT/SEC: (A) 10 (B) 10 
CONSTRUCTION MATERIAL GENERIC TYPE: {A) STAINLESS STEEL {B) ORGANIC 
CONSTRUCTION MATERIAL SPECIFIC TYPE: {A) TYPE 316L (B) PLASTIC/FIBERGLASS 
CONSTRUCTION MATERIAL IHAOE/COMMON NAME: {A) N/A {B) NORYL® 
WASH WATER SOURCE {FRESH, BLENDED, 

SUPERNATANT): {A) SLURRY THAT HAS PASSED HYOROCLONES (B) MAKEUP 
POINT OF WATER COLLECTION: 
WASH DIRECTION (OVERSPRAY/UNDERSPRAY, FHONTSPRAY/BACKSPRAY): {A) BELOW 

WASH FREQUENCY: (A) CONTINUOUSLY (B) INTERMITTENTLY 
WASH DURATION: {A) N/A (B) VARIES WITH BOILER LOAD 
WASH RATE - GAL/MIN: {A) 250 
WASH COVERAGE - GAL/MIN/SQ FT: 

REHEATER 
NUMBER OF REHEATERS: 1 
NUMBER OF SPARES: 
NUMBER PER MODULE: 

(B) BELOW 
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GENERIC TYPE (IN-LINE, INDIRECT HOT AI·R, IN-LINE BURNER, ETC.): BYPASS 
SPECIFIC TYPE (STEAM, HOT WATER, ETC.): COLD SIDE 
COMMON DESIGN (BARE OR FIN TUBES, GAS OR OIL, ETC.): N/A 
COMBUSTION FUEL SULFUR CONTENT - %: N/A 
LOCATION: ABSORBER OUTLET DUCT 
AVERAGE PERCENT OF GAS BYPASSED FOR REHEAT: 30 ' 
TEMPERATURE INCREASE - F: 48 
INLET FLUE GAS FLOW RATE - ACFM: 285,900 
INLET FLUE GAS TEMPERATURE - F: 
OUTLET FLUE GAS FLOW RATE - ACFM: 
OUTLET FLUE GAS TEMPERATURE - F: 1 
ENERGY REQUIREMENT - MM BTU/HR: 
NUMBER OF.HEAT EXCHANGER BANKS: N/A 
NUMBER OF BUNDLES PER BANK: N/A 
NUMBER OF TUBES PER BUNnLE: N/A 
STEAM OR WATER PRESSURE - PSIG: N/A 
STEAM OR WATER TEMPERATURE - F: N/A 
SELF CLEANING DEVICE TYPE: N/A 
MATERIAL GENERIC TYPE: HIGH ALLOY MIXING VANE 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: INCONE[ 625 

FANS 
NUMBER OF FANS: 2 
NUMBER OF SPARES: NONE 
DESIGN (CENTRIFUGAL, AXIAL, ETC.): CENTRIFUGAL 
SUPPLIER: PEABODY PROCESS SYSTEMS 
FUNCTION (UNIT/BOOSTER): UNIT 
APPLICATION (INDUCED DRAFT/FORCED DRAFT} - WRT ABSORBER: FORCED DRAFT 
SERVICE (WET/DRY): DRY 
TYPE OF WASH: NONE 
LOCATION WRT MAJOR COMPONENTS: BETWEEN ESP AND QUENCHER 
FLUE GAS FLOW RATE - ACFM: 477,000 
FLUE GAS TEMPERATURE - F: 291 
PRESSURE DROP - IN. H20: 
MATERIAL GENERIC TYPE: CARBON STEEL 
MATERIAL SPECIFIC TYPE: AISI 1110 
MATERIAL TRADE/COMMON NAME: N/A 

DAMPERS 
LOCATION: (A) INLET (B) OUTLET (C) BYPASS 
NUMBER OF DAMPERS: (A} 2 (B) 2 (C) 2 
FUNCTION (CONTROL/SHUT -OFF}: (A) SHUT -OFF (R) SHUT -OFF (C) CONTROL 
GENERIC TYPE (LOUVER, BUTTERFLY, ETC.): (A) GUILLOTINE (B) GUILLOTINE 

(C) .LOUVER 
SPECIFIC TYPE (OPPOSED BLADE, PARALLtL BLADE, ETC.): 
TRADE/COMMON DESIGN (SINGLE LOUVER/DOUBLE LOUVER): 
MANUFACTURER: (A) MOSSER (B) MOSSER (C) MOSSER 
MODULATION (OPEN/CLOSED, ETC.}: 
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SERVICE CONDITIONS.~(M~A~X~G~A~S~T~E=MP~/~T~IMmE-r): 
MATERIAL GENERIC TYPE: (A) CARBON STEEL (B) CARBON STEEL (C) CARBON STEEL 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: (A) HIGH ALLOY WITH STAINLESS STEEL SEALS 

(B) HIGH ALLOY (C) NONE 
LINER MATERIAL SPECIFIC TYPE: (A) TYPE 316 SEALS 
LINER MATERIAL TRADE/COMMON NAME: (A) INCOLOY" 825 

(B) INCOLOY 825 WITH INCONEL 625 SEALS 

DUCTWORk 
LOCATION: (A) INLET (B) OUTLET AND BYPASS 
CONFIGURATION (CIRCULAR, RECTANGULAR, ETC.): RECTANGULAR 
DIMENSIONS (DIAMETER, LENGTH, ETC.): {A) 7FT X 12FT 

(8) 5.5 FT X 12 FT AND 13 FT X 16 FT 
SHELL MATERIAL GENERIC TYPE: (A) CARBON STEEL (B) CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MAl UHAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: (A) NONE {B) ORGANIC 
LINER MATERIAL SPECIFIC TYPE: (A) N/A (B) FLUOROPOLYMER 
LINER MATERIAL TRADE/COMMON NAME: (A) N/A {B) CXL 2000 

EXPANSION JOINTS 
LOCATION: 
TYPE (METALLIC/ELAsTOMERIC): ELASTOMERIC 
FUNCTION (GAS CIRCUIT/LIQUID CIRCUIT): GAS CIRCUIT 
PRESSURE (NEGATIVE/POSITIVE): 
UP~KATING TEM~ERATURE - F: 
OESIGN CONFIGURATION (V-SHAPED, ETC.f: 
MANUFACTURER: 
MATERIAL: RUBBERIZED ASBESTOS 

REAGENT PREPARATION EQUIPMENT 
FUNCTION (LIMESTONE GRINDING, LIME SLAKING, ETC.): LIMESTONE GRINDING 
PREPARATION DEVICE {BALL MILL, CRUSHER, ETC.): BALL MILL 
DEVICE TYPE {TUBE MILL, CONICAL MILL, ETC.): 
MANUFACTURER: KENNEDY VAN SAUN 
MATERIALS: RUBBER LINED STEEL 

n NUMBER OF DEVICES: 1 
NUMBER OF SPARES: 
FULL LOAD DRY FEED CAPACITY - TPH: 10 
PRODUCT QUALITY - % SOLIDS: 35 · 
FULL LOAD PRODUCT QUANTITY EMPLOYED - GPM: 
PREPARED REAGENT POINT OF ADDITION: RECYCLE TANK 
ON-SITE STORAGE CAPABILITY - DAYS: 

TANKS 
*SEE ATTACHMENT A 
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PUMPS 
*SEE ATTACHMENT B 

MAJOR PIPING 
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FUNCTION (RECYCLE SLURRY, RECLAIMED 
WATER, SLUDGE, ETC.): (A} RECYCLE SLURRY (B) SPRAY HEADERS 

DIMENSIONS - IN.: 
MANUFACTURER: 

(C) LIMESTONE SLURRY, MAKEUP WATER, WASH WATER, 
WASTE WATER DISCHARGE, ME WASH HEADERS, 
HYDROCLONE LINES, POND AND RETURN LINES 

MATERIAL: (A) ROBBER-LINED CARBON STEEL 
(B) RUBBER-LINED AND CLAD CARBOK STEEL (C) FRP 

MAJOR VALVES 
LOCATION: (B) CLEAR WATER SERVICE 
FUNCTION (ISOLATION, CONTROL, ETC.): (A) ISOLATION (B) CONTROL 
TYPE (BALL, GLOBE, PLUG, ETC.): (A} PARTIAL PLUG (B) BUTTERFLY 
CONTROL MODE (AUTOMATIC/MANUAL): 
DIMENSIONS - IN.: 
MANUFACTURER: (A} DEZURIK (B) MEDIA 

.MATERIAL: (A) RUBBER (B) CARBON STEEL 

THICKENERS 
NUMBER OF THICKENERS: NONE 
NUMBER OF SPARES: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY- GAL: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL iRADE/COMMON NAME: 
RAKE MATERIAL: 
FEED STREAM SOURCE: 
FEEO STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS}: 

·ouTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS}: 
OUTLET STREAM DISPOSITION: 
OVERFLOW STREAM DISPOSITION: 

SOLIDS DEWATERING 
DEVICE GF.NERIC TYPE (CENTRIFUGE, VACUUM FILTER, ETC.): NONE 
DEVICE SPECIFIC TYPE (DRUM, HORIZONTAL BELT, ETC.): 
DEVICE COMMON DESIGN (ROTARY, BELT FILTER, ETC.}: 
NUMBER OF· DEVICES: 
NUMBER OF SPARES: 
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CO NF I GUR A TI ON: 
DIMENSIONS - FT: 
CAPACITY: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BELT MATERIAL GENERIC TYPE: 
BELT MATERIAL SPECIFIC TYPE: 
BELT MATERIAL TRADC/COMMON N/\ME! 
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FEED STREAM SOURCE (ABSORBER BLEED, I HlCKENER UNDERFLOW, ETC.): 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RAft, PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: 
OVERFLOW STREAM DISPOSITION: 

SLUDGE 
FULL LOAD QUANTITY - TPH/DRY: 6.2 
MOISTURE CONTENT - % TOTAL FREE WATER: 
PERCENT CAS03 -DRY: 17 (DESIGN) 
PERCENT CAS04 - DRY: 70 (DESIGN) 
PERCENT CAOH2 -DRY: 0 
PERCENT CAC03 - DRY: 5 
PERCENT ASH - DRY: 1 
PERCENT OTHER COMPOUNDS - DRY: 7 

SLUDGE TREATMENT 
METHOD: NONE 
COMMON DtSIGN (RECYCLC 5TRCAM, BLEED STR[AM, ETC.): 
DEVICE (OXIDATION TANK, PUG MILL, ETC.): 
PROPRIETARY PROCESS (IUCS, DRAVO, ETC.): 
INLET FLOW RATE - GPM: 
INLET QUALITY - % SOLIDS: 

SLUDGE DISPOSAL 
NATURE (INTERIM/FINAL): FINAL 
GENERIC TYPE (LANDFILL, POND, ETC.): POND 
SPECIFIC TYPE (DIKED, SIDE HILL, ETC.):,_~----------­
COMMON DESIGN (ABANDONED SURFACE MINE, E • 
LOCATION (ON-SITE/OFF-SITE): ON-SITE 
TRANSPORTATION METHOD (PIPELINE, TRUCK, ETC.): PIPELINE. 

E SITE TREATMENT (CLAY LINING, SYNTHETIC LINING, ETC.): CLAY 
SITE DIMENSIONS -AREA/DEPTH: 34.8 ACRES X 25 FT 
SITE CAPACITY - VOLUME/ACRE-FT/TONS: 
SITE SERVICE LIFE - YEARS: 20 
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PROCESS CONTROL AND INSTRUMENTATION 
PROCESS STREAM: 
CHEMICAL PARAMETERS {PH, ETC.}: PH 

ALABAMA ELECTRIC COOP 
TOMB I GBE E 2 

PHYSICAL PARAMETERS (PERCENT SOLIDS, DENSITY, FLOW, ETC.): P~RCENT SOLIDS 
CONTROL LEVELS: PH 5.8-6.0 

F MONITOR TYPE (MANUFACTURER, ETC.): TBI 
MONITOR LOCATION: RECYCLE TANK 
PROCESS CONTROL MANNER (AUTOMATIC/MANUAL): AUTOMATIC (PROGRAM CONTROL) 
PROCESS CONTROL MODE (FEEDBACK/FEED FORWARD): FEEDBACK 

WATER BALANCE 
WATER BALANCE ENTRIES (DESIGN/ACTUAL): 

G TYPE (OPEN/CLOSED): OPEN 
EVAPORATION WATER LOSS - GPM: 166 
SLUDGE HYDRATION WATER LOSS - GPM: 4 
SLUDGE INTERSTITIAL WATER LOSS - GPM: 
POND SEEPAGE/RUNOFF WATER LOSS - GPM: 
EFFLUENT WATER LOSS - GPM: 
RECEIVING WATER STREAM NAME: TOMBIGBEE RIVER 
MAKEUP WATER ADDITION - GPM: 157 
SOURCE OF MAKEUP WATER (RIVER WATER, ETC.): COOLING TOWER SLOWDOWN 
MAKEUP WATER ADDITION POINTS & AMOUNTS: SEAL WATER - 18 GPM, 

MIST ELIMINATOR - 139 GPM 
MAKEUP WATER PRE-TREATMENT TYPE: 

CHEMICALS AND CONSUMPTION 
FUNCTION (ABSORBENT, SOLIDS SETTLING, ETC.): ABSORBENT 
NAME (LIMESTONE, ADIPIC ACID, ETC.): LIMESTONE 
PRINCIPAL CONSTITUENTS: 95% CaC03 
SOURCE/SUPPLIER: ALLIED PRODUCTS CO. 
SUPPLIER LOCATION: ALABASTER, AL 
CONSUMPTION (SPECIFY UNITS): . 3.5 TPH 
UTILIZATION - %: 90 
POINT OF AOOITION: BALL MILL 

H ECONOMICS (ADJUSTED FOR CONSISTENCY; MID-1980 TIME BASE; 65% CAPACITY FACTOR) 
CAPITAL COST- $: 17,900,000 
CAPITAL COST - $/KW: 35.1 
OPERATING COST - MILLS/KWH: 1.75 

MAINTENANCE COST: $644,000/YR 
LABOR COST: $424,000/YR 
UTILITIES COST: $2,760,000/YR 
CHEMICALS COST: $2.35,000/YR 
WASTE DISPOSAL COST: $15,600/YR 

FGD SPARE CAPACITY INDICES 
SCRUBBER - %: N/A 
ABSORBER - %: 
MIST ELIMINATOR - %: 
REHEATER - %: 
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FAN - %: 
BALL MILL -
SLAKER - %: N/A 
EFFLUENT HOLD TANK - %: 
RECIRCULATION PUMP - %: 
THICKENER - %: N/A 
VACUUM FILTER.-%: N/A 
CENTRIFUGE - %: N/A 

FGD SPARE COMPONENT INDICES 
SCRUBBER: N/A 
ABSORBER: 
MIST ELIMINATOR: 
REHEATER: 
FAN: 
BALL MILL: 
SLAKER: N/A 
EFFLUENT HOLD TANK: 
RECIRCULATION PUMP: 
THICKENER: N/A 
VACUUM FILTER: N/A 
CENTRIFUGE: N/A 

PILOT PLANT 
UNIT NUMBER: 
PAR 11CIPANTS: 
PROCESS: 
PLANT DESIGN: 
SUPPLIER: 
SERVICE OATE: 
PERIOD OF OPERATION - MO'NTHS: 
GAS rHO: 
EQUIVALENT SCRUBBED CAPACITY - MW: 
STATUS (ACTIVE/TERMINATED): 
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ATTACHMENT A 

TANKS 
FUNCTION {ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC~): RECYCLE 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE {OPEN/COVERED): OPEN 
LOCATION: OUTSIDE 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 60 DIA X 20 HIGH 
CAPACITY - GAL: 423,000 
RETENTION TIME - MIN: 10 
NUMBER OF AGITATORS: 4 
AGITATOR CONFIGURATION: 90 DEGREES APART 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A. 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: RESISTA-FLAKE 1151 

TANKS 
FUNCTION {ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): LIMESTONE SLURRY 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE {OPEN/COVERED): COVERED 
LOCATION: OUTDOORS 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 23 DIA X 20 HIGH 
CAPACITY - GAL: 64,000 
RETENTION TlME - MIN: 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: RESISTA-FLAKE 1151 

TANKS 
FUNCTION {ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): WASH WATER 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE {OPEN/COVERED): OPEN 
LOCATION: OUTDOORS 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 10 DIA X 11 HIGH 

. ' 
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CAPACITY - GAL: 7802 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: CENTERED 
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AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERfAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER 
LlN~R MATERIAL TRADE/COMMON NAME: RESISTA-FLAKE 1151 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RtCYCLE, ETC.): HYDROCLONE 

UNDERFLOW 
NUMBER OF TANKS: 
NUMBER OF SPARES: 
TYPE (OPFN/I.OVF.RED): 
LOCATION: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 
AGITATOR C:ONFIGURATION: RUBBER CLAD CARBON STEEL 
AGITATOR MATERIALS: 
SHELL MATERIAL GENERIC TYPE: ORGANIC 
SHELL MATERIAL SPECIFIC TYPE: FRP 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAMl: N/A 

TANKS 
FUNCTION {ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): MILL SUMP 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE {OPEN/COVERED): OPEN 
LOCATION: INDOORS 
CONFIGURATION: TOP CYLINDRICAL, BOTTOM CONE 
DIMENSIONS - FT: 4 X 3 
CAPACITY - GAL: 470 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 1 
AGITAIOK CONFIGURATION: RUBBER CLAD CAilBON STEEL 
AGITATOR MATERIALS: 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
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LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: RESISTA~FLAKE 1151 

TANKS 
FUNCTION {ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): WASTE SLURRY 

SUMP 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE {OPEN/COVERED): OPEN 
LOCATION: OUTSIDE 
CONFIGURATION: RECTANGULAR BOX 
DIMENSIONS - FT: 14 X 15.6 X 14.3 
CAPACITY- GAL: 17,180 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CONCRETE 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NA'~----------------
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NA 
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ATTACHMENT B 

PUMPS 
FUNCTION {ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): ABSORBER 

RECIRCULATION 
NUMBER OF PUMPS: 6 
NUMBER OF SPARES: NONE 
GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE {BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN {V-BELT, ETC.): V-BELT 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: D-6-5 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.)I BELT 
CAPACITY - GPM: 7360 . 
MOTOR BRAKE HP: 300 
SPEED - RPM: 1184/720 
HEAD - FT: 86 
SERVICE {PH, SOLIDS): 15% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NA'nr-:---~------------
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA : 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): BALL MILL 

RECIRCULATION 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 0 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT .DRIVE 
COMMON DESIGN (V-BELTt ETC.)r V-BELT 
MANUFACTURER: GALIGHER 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.}: BELT 
CAPACITY - GPM: 155 
MOTOR BRAKE HP: 10 
SPEED - RPM: 1045 
HEM - FT: 50 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: ROBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAM : 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-liNED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): LIMESTONE SLURRY 

FEED 
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NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 0 
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GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE {BELT DRIVE, DIRECT DRIVE, ETC.): BELT 
COMMON DESIGN {V-BELT, ETC.): V-BELT 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 240 
MOTOR BRAKE HP: 15 
SPEED - RPM: 120 
HEAD - FT: 78 
SERVICE {PH, SOLIDS): PH 7 .8, 35% SOLIDS . . 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION {ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): MIST ELIMINATOR 

WASH 
NUMRER OF PUMPS: 3 
NUMBER OF SPARES: 1 . 
GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE {BELT DRIVE, DIRECT DRIVE, ETC.): BELT 
COMMON DESIGN {V-BELT, ETC.): V-BELT 
MANUFACTURER~ ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 300 
MOTOR BRAKE HP: 25 
SPEED - RPM: 
HE .AD - FT: 81 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: RUBBE~-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAM : 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: . 
IMPELLER MATERIAL TRADE/COMMON NAM;rr--: ---------------

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): WASTE SLURRY 
NUMBER OF PUMPS: 2 . 
NUMBER OF SPARES: . 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): DIRECT DRIVE 
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COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: ALLEN-SHERMAN-HO 
PUMP MODEL NUMBER: 

ALABAMA ELECTRIC COOP 
TOMBIGBEE 2 

PUMP DRIVE {BELT, VARIABLE, DIRECT, ETC.): DIRECT 
CAPACITY - GPM: 360 
MOTOR BRAKE HP: 40 
SPEED - RPM: 
HEAD - FT: 11 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAM : _ 
IMPELLER MAiER I AL GENERIC TYPE : RU B.-::8;;:::-,E ll:::-_-:-L=I N=E=D -:C::-:A-:::-Ro=o=N~sT=E=EL:--------
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRAD'E/COMMON NAM : 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): SUPERNATE RETURN 
NUMB~R OF PUMPS: 1 
NUMBER OF SPARES: 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE {BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: ALLEN-SHERMAN-HO'-;::o'III""----------------
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLEP DIRECTt ETC..): 
CAPACITY - GPM: 
MOTOR BRAKE HP: 
SPEED .. RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS}: 
CASING MATERIAL GENERIC TYPE: ROBBER-LINED CARBON STEEL 
CASING MAT£~1AL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED cARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 
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ALABAMA ELECTRIC COOP 
TOMBIGBEE 2 

COMMENTS/FOOTNOTES 

A ONE STACK SHELL IS PROVIDED FOR BOTH UNITS, TOMBIGBEE 2 AND 3, ENCLOSING 
SEPARATE FLUES. 

B PEABODY CONTINENTAL-HEINE CO. 
C 3.5 GRAINS/ACF INLET DUST LOADING. 
D THE REAGENT PREPARATION SYSTEM IS COMMON TO BOTH UNITS 2 AND 3. 
E A LOCAL SOURCE OF CLAY WAS P~CHASED AS A MINERAL RIGHT. THE CLAY WAS 

APPLIED TO THE POND AREAS BY SEPARATELY COMPACTING EACH LAYER. 
F TWO LEAR-SIEGLER OPACITY MONITORS AND ONE EACH OF DUPONT NOx ANO OXYGEN 

MONITORS; TWO DUPONT S02 MONITORS. 
G THE FGD SYSTEM IS CONSIDERED CLOSED LOOP BY THE UTILITY, BUT OVERFLOW FROM 

THE SLUDGE POND GOES TO THE PROCESS WASTE POND FOR DISCHARGE TO THE RIVER. 
H UNITS 2 AND 3 COMBINED. TOTALS FOR FIRST SIX MONTHS OF 1981 - O&S -

$192,691; MAINTENANCE - $90,829; LIMESTONE - $101,417. 
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ALABAMA ELECTRIC COOP 
TOMBIGBEE 3 

COMPANY NAME: ALABAMA ELECTRIC COOPERATIVE 
ASSOCIATED UTILITIES: 
PLANT NAME: TOMBIGBEE 
UNIT NUMBER: 3 
PLANT ADDRESS: TOMBIGBEE POWER PLANT 
CITY: LEROY 
COUNTY: WASHINGTON 
STATE: ALABAMA 
ZIP CODE: 36548 
EPA REGION: 4 
RIVER BASIN/LAKE REGION: TOMBIGBEE 
REGULATORY CLASSIFICATION: NSP$ (12/71) 
PARTICLE EMISSION LIMITATION - LB/MM BTU: 0.1 
S02 EMISSION I TMTTATION - LB/MM BTU: 1.2 
NOX EMISSION LIMITATION - LB/MM BTU: 0.7 
NET PLANT GENERATING CAPACITY - MW: 525 
GROSS UNIT GENERATING CAPACITY ~ MW: 255 
NET UNIT GENERATING CAPAC! fY WITH FGD - MW: 235 
NET UNIT GENERATING CAPACITY W/0 FGD - MW: 243 
EQ~IVALENT SCRUBBED CAPACITY - MW: 179 

UNIT DATA {BOILER AND STACK) 
BOILER SUPPLIER: RILEY STOKER 
FURNACE TYPE {PULVERIZED COAL, CYCLONE, ETC.): PULVERIZED COAL 
FURNACE FIRING METHOD: TURBO FIRED 
WET BOTTOM/DRY BOTTOM: DRY BOTTOM 
FURNACE ORAFT TYPE (FORCED, INDUCED, BALANCED): BALANCED 
SERVICE LOAD (BASE, PEAK, STANDBY~ ETC.): BASE 
COMMFRrtru SFRVICE DATE: 6/79 
DESIGN BOILER FLUE GAS FLOW - ACFM: 953,000 
FLUE GAS TEMPERATURE - F: 291 
FLUE GAS OXYGEN - %: 6 
HEAT RATE - BTU/KWH: 9400 
DESIGN FIRING RATE - TPH: 107 
EXCESS AIR - %: 25 
CAPACITY FACTOR - %: 
STACK HEIGHT - FT: 40 

A SHELL MATERIAL: CONCRETE 
B FLIIF MATFRIAL GENERIC TYPE: ACID-RESISTANT BRICK AND MORTAR 

FLUE MATERIAL SPECIFIC TYPE: 
FLUE MATERIAL TRADE/COMMON NA : 
FLUE LINER MATERIAL GENERIC TYPE: NONE 
FLUE LINER MATERIAL SPECIFIC TYPE: N/A 
FLUE LINER MATERIAL TRADE/COMMON NAME: N/A 
FLUE INNER DIAMETER - FT: 16.5 
STACK GAS INLET TEMPERATURE - F: 170 
STACK GAS OUTLET VELOCITY - FT/SEC: 58 
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ALABAMA ELECTRIC COOP 
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FUEL DATA (ACTUAL) 
FUEL GRADE (LIGNITE, SUBRITUMINOUS, ETC.): BITUMINOUS 
NAME OF SUPPLIER: 
MINE NAME/AREA: PICKENS, KINLOCK, AND JONES SPUR 
MINE LOCATION - COUNTY: 
MINE LOCATION - STATE: ALABAMA, TENNESSEE, AND KENTUCKY 
AVERAGE HEAT CONTENT - BTU/LB: 11,424 

. RANGE HEAT CONTENT - BTU/LB: 10,000-11,000 
AVERAGE ASH CONTENT - %: 14.73 
RANGE ASH CONTENT - %: 15-18 
AVERAGE MOISTURE CONTENT - %: 6.64 
RANGE MOISTURE CONTENT - %: 3-20 
AVERAGE SULFUR CONTENT - %: 1.61 
RANGE SULFUR CONTENT - %: 1.5-1.75 
AVERAGE CHLORIDE CONTENT - %: 0.04 
RANGE CHLORIDE CONTENT - %: 
FUEL ANALYSIS METHOD (AVERAGE, SPOT, TYPICAL): AVERAGE 
FUEL ANALYSIS DATE: 1980 WEIGHTED AVERAGE AS BURNED 

PARTICLE CONTROL GENERAL DATA 
CONFIGURATION (INTEGRATED/SEGREGATED): SEGREGATED 
SPACE REQUIREMENTS - SQ FT: 

MECHANICAL COLLECTOR 
NUMBER OF MECHANICAL COLLECTORS: NONE 
NUMBER OF SPARES: 
TYPE: 
SUPPLIER: 
INLET FLUE GAS CAPACITY - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 
PARTICLE OUTLET LOAD- GR/SCF:· 
PARTICLE REMOVAL EFFICIENCY - %: 

ELECTROSTATIC PRECIPITATOR 
NUMBER OF ELECTROSTATIC PRECIPIT·ATORS: 1 
NUMBER OF SPARES: NONE . 
TYPE (HOT SIDE/COLD SIDE): HOT SIDE 
SUPPLIER: RESEARCH-COTTRELL 
INLET FLUE GAS CAPACITY - ACFM: 953,000 
INLET FLUE GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 0.5 
PARTICLE OUTLET LOAD - GR/SCF: 0.046 

C PARTICLE REMOVAL EFFICIENCY - %: 99.5 
FLUE GAS CONDITIONING TYPE: 

PARTICLE SCRUBBER 
NUMBER OF PARTICLE SCRUBBERS: NONE 
NUMBER OF SPARES: 



.......... 
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ALABAMA ELECTRIC COOP 
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GENERIC TYPE (VENTURI, PACKED TOWER, ETC.): 
SPECIFIC TYPE (FIXED THROAT, MOBILE BED, ETC.): 
TRADE/COMMON NAME: 
SUPPLIER: 
DIMENSIONS - FT: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BOILER LOAD PER SCRUBBER (DESIGN) - %: 
GAS CONTACTING DEVICE TYPE (MOBILE BALLS, RODS, ETC.): 
NUMBER OF GAS CONTACTING ZONES: 
DISTANCE BETWEEN CONTACTING ZONES - IN.: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP - PSI: 
LIQUID RECIRCULATION RAr~ - GPM: 
L/G RATIO - GAL/1000 ACF: 
PH CONTROL ADDITIVE: 
GAS-SIDE PRESSURE DROP - IN. H20: 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
INLET GAS FLOW RATE - ACFM: 
INLET GAS TEMPERATURE - F: 
INLET 502 LEVEL - PPM: 
INLET 502 LEVEL - LB/MM BTU: 
INLET PARTICLE LEVEL - GR/SCF: 
INLET PARTICLE LEVEL - LB/MM BTU: 
OliTI FT GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 
OUTLET S02 LEVEL - PPM: 
OUTLET S02 LEVEL - LB/MM BTU: 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - %: 
PARTICLE REMOVAL EFFICIENCY - %: 

FGD SYSTEM GENERAL DATA . 
PROr.FSS TYPE (LIME. LIMESTONE, ETC.): LIMESTONE 
PROCESS ADDITIVES (MG/ADIPIC ACID/EtC.): NONE 
SYSTEM SUPPLIER: PEABODY PROCESS SYSTEMS 
AaE FIRM: BURNS & MCDONNEL 
CONSTRUCTION FIRM: PEABODY PROCESS SYSTEMS 
APPLICATION (NEW/RETROFIT): NEW . 
PARTICLE DESIGN REMOVAL EFFICIENCY - %: 99.5 
S02 DESIGN REMOVAL EFFICIENCY - %: 59.5 (OVERALL) 
CURRENT STATUS: OPERATIONAL 
TERMINATION DATE: N/A . 



UTILITY EMISSION CONTROL SYSTEM DATA 
OATE: 7/28/81 

COMM~RCIAL START-UP: 6/79 
INITIAL START-UP: 6/79 
CONSTRUCTION COMPLETION: 
CONSTRUCTION INITIATION: 12/75 
CONTRACT AWARDED: 8/75 
LETTER OF INTENT SIGNED: 
INITIATED BID REQUEST: 
INITIATEO PRELIMINARY DESIGN: 

FGD DESIGN AND OPERATING PARAMETERS 

-29-

ALABAMA ELECTRIC COOP 
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DESIGN COAL SULFUR CONTENT - %: 1.48 
DESIGN COAL HEAT CONTENT - BTU/LB: 12,500 
DESIGN COAL ASH CONTENT - %: 10.0 
DESIGN COAL MOISTURE CONTENT - %: 8.0 
DESIGN COAL CHLORIDE CONTENT - %: 0.04 
FGD SYSTEM SPACE REQUIREMENTS - SQ FT: 100,000 (BOTH UNITS) 
FGD SYSTEM TURNDOWN RATIO: 
FGD SYSTEM TURNDOWN METHOD: 
FGD SYSTEM PRESSURE DROP - IN. H20: 4.5 
FGD SYSTEM OXIDATION - %: 20 (75 DESIGN) 
FGD SYSTEM SCRUBBER RECYCLE LIQUOR -%SOLIDS: N/A 
FGD SYSTEM ABSORBER RECYCLE LIQUOR~% SOLIDS: 15 
FGD SYSTEM MAINTENANCE RESPONSIBILITY LEVEL (SAME AS BOILER, LOWER, OR 

HIGHER): SAME 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MANHOURS/DAY): 72 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (OPERATORS/SHIFT): 2 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE 

PERSONNEL/SHIFT): 3 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE SHIFTS/DAY): 1 
FGD SYSTEM MAINTENANCE BY OUTSIDE CONTRACTORS (MANHOURS/YEAR): N/A 
TYPE OF FGD SYSTEM MAINTENANCE CREW (DEDICATED, ETC.): DEDICATED 

SCHEDULE FOR BOILER MAINTENANCE PERSONNEL 
ROTATION TO FGO SYSTEM: NONE 

TYPE OF MAINTENANCE SUPERVISORS (DEDICATED, ETC.): 
FGD SYSTEM BYPASS CAPABILITY (YES/NO): YES 
RESTRICTIONS TO USING BYPASS: AIR QUALITY STANDARDS 
TIME SCHEDULE FOR REDUCED BOILER LOAD: NONE 
TIME SCHEDULE FOR BOILER SHUTDOWNS: 2/YEAR 
PLANNED MAINTENANCE DURING REDUCED 

BOILER LOAD (TYPE AND FREQUENCY): SEE OTHER DATA SHEETS 
PLANNED MAINTENANCE DURING BOILER 

SHUTDOWNS (TYPE AND FREQUENCY): SEE OTHER DATA SHEETS 
TYPE OF MAINTENANCE PERFORMED WHEN FAILURE OCCURS (OTHER THAN CORRECTING 

CAUSE OF FAILURE): SEE OTHER DATA SHEETS 

QUENCHER/PRESATURATOR 
NUMBER OF QUENCHERS/PRESATURATORS: 2 
NUMBER OF SPARES: NONE 
TYPE: SPRAY 
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SHELL MATERIAL GENERIC TYPE: HIGH ALLOY 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: INCOLOY 825 (INLET WASH ZONE ONLY) 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 
INLET GAS FLOW - ACFM: 270,000 
INLET GAS TEMPERATURE - F: 291 
PRESSURE DROP - IN. H20: 
UQII rn TYPF (MAKFUP WATFR, RECLAIMED WATER, 

ABSORBER SLURRY, ETC.): ABSORBER SLURRY 
LIQUID RECIRCULATION RATE - GPM: 550 (MINIMUM) 
L/G RATIO ·· GAL/1000 ACF: 
NUMBER OF SPRAY HEADERS: NOZZLE MATERIAL: REFRAX _____ ... _,, .. ,. ____ -~· 
NOZZLE PRESSURE DROP - PSI: 

ABSORBER 
NUMBER OF ABSORBERS: 2 
NUMBER OF SPARES: NONE 
GENERIC TYPE: SPRAY TOWER 
SPECIFIC TYPE: OPEN COUNTERCURRENT SPRAY 
TRADE/COMMON NAME: 
SUPPLIER: PEABODY p"iWCESS SYSTEMS 
DIMENSIONS - FT: 24 DIA X 90 HIGH 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: AISI 1110 
SHELL MATERIAL TRADE/COMMON NAMC: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: NATURAL RUBBER IN SPRAY ZONE AND GLASS 

. FLAKE/POLYESTER ABOVE AND BELOW 
LINER MATERIAL TRADE/COMMON NAME: RE$i$TA-FLAkE 1150 
BOILER LOAD PER ABSORBER - %: 35 
GAS/LIQUID CONTACT DEVICE TYPE: NONE 
NUMBER OF GAS CONTACTING ZONES: 
DISTANCE BETWEEN GAS CONTACTING ZONES - IN.: 
NUMBER OF SPRAY HEADERS: 6 
NOZZLE MATERIAL: SILICON CARBIDE 
NOZZLE PRESSURE DROP - PSI: 12 
LIQUID RECIRCULATION RATE - GPM: 19,980 
L/G RATIO- GAL/1000 ACF: 74 

·GAS-SIDE PRESSURE DROP - IN. H20: 
SUPERFICIAL GAS VELOCITY- FT/SEC: 10 
ABSORBER TURNDOWN RATIO: 
ABSORBER TURNDOWN METHOD: TAKE PUMPS OFF LINE, ABSORBER OUT OF SERVICE, AND 

VARY GAS FLOW 
INLET GAS FLOW RATE - ACFM: 333,550 
INLET GAS TEMPERATURE - F: 130 
INLET S02 LEVEL - PPM: 1000-1200 
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INLET S02 LEVEL -· LB/MM BTU: VARIES 
INLET PARTICLE LEVEL - GR/SCF: 0.046 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 130 
OUTLET S02 LEVEL - PPM: 100-150 

ALABAMA ELECTRIC COOP 
TOMBIGBEE 3 

OUTLET S02 LEVEL - LB/MM BTU: <1.2 {OVERALL) 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIE~CY - %: 85 
PARTICLE REMOVAL EFFICIENCY - %: 99.5 {OVERALL) 

MIST ELIMINATOR 
FUNCTION {PRE-MIST ELIMINATOR/MIST ELIMINATOR): (A) PRE-MIST ELIMINATOR 

(B) MIST ELIMINATOR 
TOTAL NUMBER OF MIST ELIMINATORS: (A) 2 (B) 2 
NUMBER OF SPARES: NONE 
NUMBER PER MODULE: 2 PASS 
GENERIC TYPE: (A) BULK SEPARATION (B) IMPINGEMENT 
SPECIFIC TYPE: (A) PERFORATED PLATE (B) BAFFLE 
COMr-r>N DESIGN: (A) SIEVE TRAY (B) CHEVRON VANE 
MANUFACTURER: SHAH-HElL . 
CONFIGURATION (HORIZONTAL/VERTICAL): {A) HORIZONTAL (B) HORIZONTAL 
SHAPE (Z-SHAPE/A-FRAME): 
NUMBER OF STAGES: (A) 1 (B) 1 
NUMBER OF PASSES/STAGE: (A) {B) 4 
FREEROARO DISTANCE - FT: 
DISTANCE BETWEEN STAGES - IN.: (A) (B) 
DISTANCE BETWEEN VANES - IN.: ---
VANE ANGLES - DEGREES: 
PRESSURE DROP - IN. H20: (A) 0.5 (B) 0.5 
SUPERFICIAL GAS VELOCITY- F·T/SEC: (A) 10 (B) 10 
CONSTRUCTION MATERIAL GENERIC TYPE: (A) STAINLESS STEEL (B) ORGANIC 
CONSTRUCTION MATERIAL SPECIFIC TYP~: (A) TYPE 316L (B) PLASTIC/FIBERGLASS 
CONSTRUCTION MATERIAL TRADE/COMMON NAME: (A) N/A (B) NORYL® 
WASH WATER SOURCE {FRESH, BLENDED, 

SUPERNATANT): {A) SLURRY THAT HAS PASSED HYDROCLONES (B) MAKEUP 
POINT OF WATER COLLECTION: 
WASH DIRECT ION {OVERSPRAY /UNDERSPRAY, FRONTSPRAY /BACKS PRAY): (A) BELOW 

{B) BELOW 
WASH FREQUENCY: {A) CONTINUOUSLY {B) INTERMITTENTLY 
WASH DURATION: (A) N/A {B) VARIES WITH BOILER LOAD 
WASH RATE - GAL/MIN: {A) 250 
WASH COVER'AGE - GAL/MI N/SQ FT: 

REHEATER 
NUMBER OF REHEATERS: 1 
NUMBER OF SPARES: 
NUMBER PER MODULE: 
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GENERIC TYPE (IN-LINE, INDIRECT HOT AIR, IN-LINE BURNER, ETC.): BYPASS 
SPECIFIC TYPE (STEAM, HOT WATER, ETC.): COLD SIDE 
COMMON 'DESIGN (BARE OR FIN TUBES, GAS OR OIL, ETC.): N/A 
COMBUSTION FUEL SULFUR CONTENT - %: N/A 
LOCATION: ABSORBER OUTLET DUCT 
AVERAGE PERCENT OF GAS BYPASSED FOR REHEAT: 30 
TEMPERATURE. INCREASE - F: 48 
INLET FLUE GAS FLOW RATE - ACFM: 285,900 
INLET FLUE GAS TEMPERATURE - F: 
OUTLET FLUE GAS FLOW RATE - ACFM: 
OUTLET FLUE GAS TEMPERATURE - F: 1 
ENERGY REQUIREMENT - MM BTU/HR: 
NUMBER OF HEAT EXCHANGER BANKS: N/A 
NUMBER OF BUNDLES PER BANK: N/A 
NUMBER OF TUBES PER BUNDLE: N/A 
STEAM OR WATER PRESSURE - PSIG: N/A 
STEAM OR WATER TEMPERATURE - F: N/A 
SELF CLEANTNr. DFVTCE TYPE: N/A 
MATERIAL GENERIC TYPE: HIGH ALLOY MIXING VANE 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: INCONE[ 625 

FANS 
NUMBER OF FANS: 2 
NUMBER OF SPARES: NONE 
DESIGN (CENTRIFUGAL, AXIAL, ETC.): CENTRIFUGAL 
SUPPLIER: PEABODY PROCESS SYSTEMS 
FUNCTION (UNIT/BOOSTER): UNIT 
APPLICATION (INDUCED DRAFT/FORCED DRAFT) - WRT ABSORBER: FORCED DRAFT 
SERVICE (WET/DRY): DRY 
TYPE OF WASH: NONE 
LOCATION WRT MAJOR COMPONENTS: Bl:f'WEEN ESP AND QUENCHER 
FLUE GAS FLOW RATE - ACFM: 477,000 
FLUE GAS TEMPERATURE - F: 291 
PRESSURE DROP - IN. H20: 
MATERIAL GENERIC TYPE: CARBON STEEL 
MATERIAL SPECIFIC TYPE: AISI 1110 
MATERIAL TRADE/COMMON NAME: N/A 

DAMPERS 
LOCATION: (A) INLET (B) OUTLET (C) BYPASS 
NUMBER OF DAMPERS: (A) 2 (B) 2 (C) 2 
FUNCTION (CONTROL/SHUT -OFF): (A) SHUT -O'FF (B) SHUT -OFF (C) CONTROL 
GENERIC TYPE (LOUVER, BUTTERFLY, ETC.): (A) GUILLOTINE (B) GUILLOTINE 

(C) LOUVER 
SPECIFIC TYPE (OPPOSED BLADE, PARALLEL BLADE, ETC.): 
TRADE/COMMON DESIGN (SINGLE LOUVER/DOUBLE LOUVER): 
MANUFACTURER: (A) MOSSER (B) MOSSER (C) MOSSER 
MODULATION (OPEN/CLOSED, ETC.): 
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SERVICE CONDITIONS (MAX GAS TEMP/TIME): . 
MATERIAL GENERIC TYPE: (A) CARBON STEEL (B) CARBON STEEL (C) CARBON STEEL 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: (A) HIGH ALLOY WITH STAINLESS STEEL SEALS 

(B) HIGH ALLOY (C) NONE 
LINER MATERIAL SPECIFIC TYPE: (A) TYPE 316 SEALS 
LINER MATERIAL TRADE/COMMON NAME: (A) INCOLOY 825 

(B) INCOLOY 825 WITH INCONEL 625 SEALS 

DUCTWORK 
LOCATION: (A) INLET (B) OUTLET AND BYPASS 
CONFIGURATION (CIRCULAR, RECTANGULAR, ETC.): RECTANGULAR 
DIMENSIONS (DIAMETER, LENGTH, ETC.): (A) 7 FT X 12 FT 

(B) 5.5 FT X 12 FT AND 13 FT X 16 FT 
SHELL MATERIAL GENERIC TYPE: (A) CARBON STEEL (B) CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE:' (A) NONE (B) ORGANIC 
LINER MATERIAL SPECIFIC TYPE: (A) N/A (B) FLUOROPOLYMER 
LINER MATERIAL TRADE/COMMON NAME: (A) N/A (B) CXL 2000 

EXPANSION JOINTS 
LOCATION: 
TYPE (METALLIC/ELASTOMERIC): ELASTOMERIC 
FUNCTION (GAS CIRCUIT/LIQUID CIRCUIT): GAS CIRCUIT 
PRESSURE (NEGATIVE/POSITIVE): 
OPERATING TEMPERATURE - F: 
DESIGN CONFIGURATION (V-SHAPED, ETC.): 
MANUFACTURER: . 
MATERIAL:. RUBBERIZED ASBESTOs 

REAGENT PREPARATION EQUIPMENT 
FUNCTION (LIMESIUNE GRINDING, LIME SLAKING, ETC.): LIMESTONE GRINDING 
PREPARATION DEVICE (BALL MILL, CRUSHER, ETC.): BALL MILL 
DEVICE TYPE (TUBE MILL, CONICAL MILL, ETC.): 
MANUFACTURER: KENNEDY VAN SAUN 
MATERIALS: RUBBER LINED STEEL 

D NUMBER OF DEVICES: 1 
NUMBER OF SPARES: 
FULL LOAD DRY FEED ro-ACITY - TPH: lO 
PRODUCT QUALITY - % SOLIDS: 35 
FULL LOAD PRODUCT QUANTITY EMPLOYED - GPM: 
PREPARED REAGENT POINT OF ADDITION: RECYCLE TANK 
ON-SITE STORAGE CAPABILITY - DAYS: 

TANKS 
*SEE ATTACHMENT A 
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PUMPS 
*SEE ATTACHMENT B 

MAJOR PIPING 
FUNCTION {RECYCLE SLURRY, RECLAIMED 
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WATER, SLUDGE, ETC.): {A} RECYCLE SLURRY {B) SPRAY HEADERS 

DIMENSIONS - IN.: 
MANUFACTURER: 

{C) LIMESTONE SLURRY, MAKEUP WATER, WASH WATER, 
WASTE WATER DISCHARGE, ME WASH HEADERS, 

_HYDROCLONE LINES, POND AND RETURN LINES 

MATCRIAL: {A) ROBBER-LINEn t.ARRON STEEL 
(B) RUBBER-LINED AND CLAD CARBON STEEL (C) FRP 

MAJOR VALVES 
LOCATION: {B) CLEAR WAfER SERVICE 
FUNCTION (ISOLATION, CONTROL, ETC.): (A) ISOLATION (B) CONTROL 
TYPE (BALL, GLOBE, PLUG, ETC.}: (A) PARTIAL PLUG (B) BUTTERFLY 
CONTROL MODE (AUTOMATIC/MANUAL): 
DIMENSIONS - IN.: 
MANUFACTURER: (A} DEZURIK (B) MEDIA 
MATERIAL: (A) RUBBER (B) CARBON STEEL 

THICKENERS 
NUMBER OF THICKENERS: NONE 
NUMBER OF SPARES: 
CONFIGURATION: 
DIMENSTONS - FT: 
CAPArTTY - GAL: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPe: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
RAKE MATERIAL: 
FEED STREAM SOURCE: 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS}: 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS}: 
OUTLET STREAM DISPOSITION: 
OVERFLOW STREAM DISPOSITION: 

SOLIDS DEWATERING 
DEVICE GENERIC TYPE (CENTRIFUGE, VACUUM FILTER, ETC.): NONE 
DEVICE SPECIFIC TYPE (DRUM, HORIZONTAL BELT, ETC.): 
DEVICE COMMON DESIGN {ROTARY, BELT FILTER, ETC.}: 
NUMBER OF OEVICES: 
NUMBER OF SPARES: 
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CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BELT MATERIAL GENERIC TYPE: 
BELT MATERIAL SPECIFIC TYPE: 
BELT MATERIAL TRADE/COMMON NAME: 
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FEED STREAM SOURCE (ABSORBER BLEED, THICKENER UNDERFLOW, ETC.): 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM D ISPOSHION: 
OVERFLOW STREAM DISPOSITION: 

SLUDGE . 
FULL LOAD QUANTITY - TPH/DRY: 6.2 
MOISTURE CONTENT - % TOTAL FREE WATER: 
PERCENT CAS03 -DRY: 17 (DESIGN) 
PERCENT CAS04 - DRY: 70 (DESIGN) 
PERCENT CAOH2 - DRY: 0 
PERCENT CAC03 - DRY: 5 
PERCENT ASH - DRY: 1 
PERCENT OTHER COMPOUNDS - DRY: 7 

SLUDGE TREATMENT 
METHOD: NONE 
COMMON DESIGN (RECYCLE STREAM, BLEED STREAM, ETC.): 
DEVICE (OXIDATION TANK, PUG MILL, ETC.): 
PROPRIETARY PROCESS (IUCS~ DRAVO, ETC.): 
INLET FLOW RATE - GPM: 
INLET QUALITY - % SOLIDS~ 

SLUDGE DISPOSAL 
NATURE (INTERIM/FINAL): FINAL 
GENERIC TYPE (LANDFILL, POND, ETC.): POND 
SPECIFIC TYPE (DIKED, SIDE HILL, ETC.): 
COMMON DESIGN (ABANDONED SURFACE MINE, ET • 
LOCATION (ON-SITE/OFF-SITE): ON-SITE 
TRANSPORTATION METHOD (PIPELINE, TRUCK, ETC.): PIPELINE 

E SITE TREATMENT (CLAY LINING, SYNTHETIC LINING, ETC.): CLAY 
SITE DIMENSIONS - AREA/DEPTH: 34.8 ACRES X 25 FT 
SITE CAPACITY - VOLUME/ACRE-FT/TONS: 
SITE SERVICE LIFE - YEARS: 20 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 7/28/81 

PROCESS CONTROL AND INSTRUMENTATION 
PROCESS STREAM: 
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CHEMICAL PARAMETERS (PH, ETC.): PH 

ALABAMA ELECTRIC COOP 
TOMBIGBEE 3 

PHYSICAL PARAMETERS (PERCENT SOLIDS, DENSITY, FLOW, ETC.): PERCENT SOLIDS 
CONTROL LEVELS: PH 5.8-6.0 

F MONITOR TYPE (MANUFACTURER, ETC.): TBI 
MONITOR LOCATION: RECYCLE TANK 
PROCESS CONTROL MANNER (AUTOMATIC/MANUAL): AUTOMATIC (PROGRAM CONTROL) 
PROCESS CONTROL MODE (FEEDBACK/FEED FORWARD): FEEDBACK 

WATER BALANCE 
WATER BALANCE ENTRIES (DESIGN/ACTUAL): 

G TYPE (OPEN/CLOSED): OPEN 
EVAPORATION WATER LOSS - GPM: 166 
SLUDGE HYDRATION WATER LOSS - GPM: 4 
SLUUG~ iNTERSTITIAL WATER LOSS - GPM; 
POND SEEPAGE/RUNOFF WATER LOSS - GPM: 
EFFLUENT WATER LOSS - GPM: 
RECEIVING WATER STREAM NAME: TOMBIGBEE RIVER 
MAKEUP WATER ADDITION - GPM: 157 
SOURCE OF MAKEUP WATER (RIVER WATER, ETC.): COOLING TOWER SLOWDOWN 
MAKEUP WATER ADDITION POINTS & AMOUNTS: SEAL WATER - 18 GPM, 

MIST ELIMINATOR - 139 GPM 
MAKEUP WATER PRE-TREATMENT TYPE: 

CHEMICALS AND CONSUMPTION 
FUNCTION (ABSORBENT, SOLIDS SETTLING, ETC.): ABSORBENT 
NAME (LIMESTONE, ADIPIC ACID, ETC.): LIMESTONE 
PRINCIPAL CONSTITUENTS: 95% CaC03 
SOURCE/SUPPLIER: ALLIED PRODUCTS CO. 
SUPPLIER LOCATION: ALABASTER, AL 
CONSUMPTION (SPECIFY UNITS): 3.5 TPH 
UTILIZATION - %: 90 
POINT OF ADDITION: BALL MILL 

H ECONOMICS (ADJUSTED FOR CONSISTENCY; MID-1980 TIME BASE; 65% CAPACITY FACTOR) 
CAPITAL COST-$: 17,900.000 
CAPITAL COST- $/KW: 35.1 
OPERATING COST - MILLS/KWH: 1.75 

MAINTENANCE COST: $644,000/YR 
LABOR COSf: $424,000/YR 
UTILITIES COST: $2,760,000/YR 
CHEMICALS COST: $235,000/YR 
WASTE DISPOSAL COST: $15,600/YR 

FGO SPARE CAPACITY INDICES 
SCRUBBER - %: N/A 
ABSORBER - %: 
MIST ELIMINATOR - %: 
REHEATER - %: 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 7/28/81 

FAN - %: 
BALL MILL - : 
SLAKER - %: N/A 
EFFLUENT HOLD TANK - %: 
RECIRCULATION PUMP - %: 
THICKENER - %: N/A 
VACUUM FILTER - %: N/A 
CENTRIFUGE - %: N/A 

FGD SPARE COMPONENT INDICES 
SCRUBBER: N/A 
ABSORBER: 
MIST ELIMINATOR: 
REHEATER: 
FAN: 
BALL MILL: 
SLAKER: N/A 
EFFLUENT HOLD TANK: 
RECIRCULATION PUMP: 
THICKENER: N/A 
VACUUM FILTER: N/A 
CENTRIFUGE: N/A 

PILOT PLANT 
UNIT NUMBER: 
PARTICIPANTS: 
PROCESS: 
PLANT DESIGN: 
SUPPLIER: 
SERVICE DAT : 
PERIOD OF OPERATION - MONTHS: 
GAS FEED: 
EQUIVALENT SCRUBBED CAPACITY - MW: 
STATUS (ACTIVE/TERMINATED): 
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TOMBIGBEE 3 

ATTACHMENT A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): RECYCLE 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE {OPEN/COVERED): OPEN 
LOCATION: OUTSIDE 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 60 DIA X 20 HIGH 
CAPACITY - GAL: 423,000 
RETENTION TIME - MIN: 10 
NUMBER OF AGITATORS: 4 
AGITATOR CONFIGURATION: 90 DEGREES APART 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/PO.LYESTER 
LINER MATERIAL TRADE/COMMON NAME: RESISTA-FLAKE 1151 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): LIMESTONE SLURRY 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE {OPEN/COVERED): COVERED 
LOCATION: OUTDOORS 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 23 DIA X 20 HIGH 
CAPACITY .. c;AI : n4 ,nno 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE:. ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: RESISTA-FLAKE 1151 

TANKS 
FUNCTION '{ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): WASH WATER 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE {OPEN/COVERED): OPEN 
LOCATION: OUTDOORS 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 10 DIA X 11 HIGH 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 7/28/81 , 

CAPACITY - GAL: 7802 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: CENTERED 
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AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
·SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: RESISTA-FLAKE 1151 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): HYDROCLONE 

UNDERFLOW 
NUMBER OF TANKS: 
NUMBER OF SPARES: 
TYPE {OPEN/COVERED): 
LOCATION: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 
AGITATOR CONFIGURATION: RUBBER CLAD CARBON STEEL 
AGITATOR MATERIALS: 
SHELL MATERIAL GENERI~ TYPE: ORGANIC 
SHELL MATERIAL SPECIFIC TYPE: FRP 
SHELL MATERIAL TRADE/COMMON.NAME: 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 
FUNCTION {ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): MILL SUMP 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): OPEN 
LOCATION: INDOORS 
CONFIGURATION: TOP CYLINDRICAL, BOTTOM CONE 
niMENSIONS - FT: 4 X 3 
CAPACITY - GAL: 470 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: RUBBER CLAD CARBON STEEL 
AGITATOR MATERIALS: 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE; 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GEN~RIC TYPE: ORGANIC 
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LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: RESISTA-FLAKE 1151 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): · WASTE SLURRY 

SUMP 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): OPEN 
LOCATION: OUTSIDE 
CONFIGURATION: RECTANGULAR BOX 
DIMENSIONS ~ FT: 14 X 15.6 X 14.3 
CAPACITY- GAL: 17,180 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: 
AGITATOR MATERIALS: RUBBER-ClAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CONCRETE 
SHELL MATERIAL SPECIFIC TYPE:· 
SHELL MATERIAL TRADE/COMMON NAM'..,.-:-: ----------------
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NA : 
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ATTACHMENT B 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.}: ABSORBER 

RECIRCULATION 
NUMBER OF PUMPS: 6 
NUMBER OF SPARES: NONE 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.}: BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.}: V-BELT 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: D-6-5 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.}: BELT' 
CAPACITY - GPM: 7360 
MOTOR BRAKE HP: 300 
SPEED - RPM: 1184/720 
HEAD - FT: 86 
SERVICE (PH, SOLIDS}: 15% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NA : 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA : 

PUMPS 
FUNCT~ON (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): BALL MILL 

RECIRCULATION 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 0 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.}: BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): V-BELT 
MANUFACTURER: GALIGHER 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABlE, DIRECT, ETC.}: BELT 
CAPACITY - GPM: 155 
MOTOR BRAKE HP: 10 
SPEED - RPM: 1045 
HEAD - FT: 50 
SERVICE (PH, SOLIDS}: 
CASING MATERIAL GENERIC TYPE: ROBBER~LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAM : 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARRON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): LIMESTONE SLURRY 

FEED 
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NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 0 
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GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT 
COMMON DESIGN {V-BELT, ETC.): V-BELT 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: 
PUMP DRIVE {BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 240 
MOTOR BRAKE HP: 15 
SPEED - RPM: 120 
H'EAO .. rT: 78 
SERVICE (PH, SOLIDS): PH 7 .8, 35% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBUN STEEL 
r.ASTNA MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAM'E..-: ___ ,.,..... ______ =----····- ----
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLI:.H MATERIAL TRADE/COMMON NAM[: 

PUMPS 
FUNCTION {ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): MIST ELIMINATOR 

WASH 
NUMBER OF PUMPS: 3 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE {BELT DRIVE, DIRECT DRIVE, ETC.): BELT 
COMMON DFSTGN (V-BELT. ETC.): V-BELT 
MANI.IF Af.TURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARlABLE, OIR'Etl, t:."fC.): BELT 
CAPACITY - CPMz 300 
MOTOR BRAKE HP: 25 
SPEED - RPM: 
HE .AD - FT: 81 
SERVICE {PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NA : 
JMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAM : 

PUMPS 
FUNCTION {ADDITIVE FEED. ABSORBER RECIRCULATION, ETC.): WASTE SLURRY 
NUMBER OF PUMPS: 2 . 
NUMBER OF SPARES: 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE {BELT DRIVE, DIRECT DRIVE, ETC.): DIRECT DRIVE 
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COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: ALLEN-SHERMAN-HO 
PUMP MODEL NUMBER: 
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PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC~): DIRECT 
CAPACITY - GPM: 360 
MOTOR BRAKE HP: 40 
SPEED - RPM: 
HEAD - FT: 11 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NA : 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA : 

PUMPS 
, FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): SUPERNATE RETURN 

NUMBER OF PUMPS: 1 
NUMBER OF SPARES: 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT ORIVE, ETC.): 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: 
PUMP nRIVE (BELT, VARIABLE, lilRECT, ETC.): 
CAPACITY - GPM: 
MOTOR BRAKE HP: 
SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: ROBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAMF.: 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA : 
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COMMENTS/FOOTNOTES 

A ONE STACK SHELL IS PROVIDED FOR BOTH UNITS, TOMBIGBEE 2 AND 3, ENCLOSING 
SEPARATE FLUES. 

B PEABODY CONTINENTAL-HEINE CO. 
C 3.5 GRAINS/ACF INLET DUST LOADING • 

. D THE REAGENT PREPARATION SYSTEM IS COMMON TO BOTH UNITS 2 AND 3. 
E A LOCAL SOURCE OF CLAY WAS PURCHASED AS A MINERAL RIGHT. THE CLAY WAS 

APPLIEn TO THE POND AREAS BY SEPARATELY COMPACTING EACH LAYER. 
F TWO LEAR-SIEGLER OPACITY MONITORS AND ONE EACH OF UUPONT NOx AND OXYGEN 

MONITIJ~'); Twn DIIPONT S02 MONITORS. . . _ 
G THE FGD SYSTEM IS CONSIDERED CLOSED LOOP BV THE UTILITY, ~UT OVERFLOW FROM 

THE SLUOGE POND GOES TO THE PROCESS WASTE POND FOR DISCHARGE TO THE RIVER. 
H UNITS 2 AND 3 COMBINED. TOTALS FOR FIRST SIX MONTHS OF 1981 - O&S -

$192,691; MAINTENANCE - $90,829; LIMESTONE - $101,417. 
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PERFORMANCE DATA 
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Alabama Electric Coop 
Tombigbee 2, 3 

_ .. ~ .... 



Period Ro 11 er 
Ut111ty/un1t Date hours hours l"udul e 

Ala.,_ Electric 
Tombtgbee 2 
(OIImerchl 9/7E 720 183 A 
start-up B 

Systen• 

10/71! 744 596 A 
B. 

Systen1 

11/71! 720 684 A 
B 

Systen: 

12/71! 744 700 A 
B 

Systen• 

1/79 744 742 A 
B 

Systen· 

2/7'J 672 297 A 
B 

Systen: 

3/79 744 737 A 
8 

Systen·. 

4/7'J 720 292 A 
B 

Systen· 

5/7'J 744 725 A 
B 

Systl!ll' 

FGD ~vall- Problem 
ho·Jrs 3b111ty equipment area 

B3 81 Damper 

342 66 

4'50 89 Piping 

61)8 98 

524 89 Mist eliminator 

234 98 

691 95 

292 foo 

391 93 

( 

'•oblem description/comments 

Mojules •ere forced out of service for 34 hours 
b·!cause the Isolation damper could not be re-
ooened ifler being closed 

Waste sl•rry fiberglass elbow failed 

P1Jgg1ng due to ESP outage (75-hour outage) 
I 

.c­
O\ 
I 

8~ 
Ot-' 
3 OJ 
O"'tr 
f-'·QJ 
l03 
O"'lll 
(1) 
(!)ttl 

....... 
tv(!) 
.. 0 

rt 
Wt-1 

f-'· 
0 

() 

0 
0 
'0 



- -·-·-
Period 8o11er rGo 

Ut 111ty/un1t Date hours hour> Module hours 

Toriligbee 2 617g 720 391 A 
(continued) 8 

System 190 

7179 744 587 A 
8 

System 270 

8i79 744 566 A 
8 

System 322 

9,'79 720 591 A 
8 

System 311 

10.'79 744 0 A 
8 

System 0 

11.t79 720 0 A 
8 

System .. 0 

12'79 744 13~ A 
8 

System 19 

H80 744 43~' A 
8 

System 203 

Ava11- Problent 
ab11 Hy equipment area 

98 Mist eliminator 

93 

99 Modicon controller 

ESP -

100 

100 Generator 

100 Generator 

97 Piping 

91 Expansion joint 

Piping 

Problem description/comments 

Deformed during a temperature excursion. Ntw 
mist eliminators were installed 

6-hour outage due 'to nec·essary adjustment to 
contro 11 er 

Modules down 37 hours due to ESP outage 

System down entire month due to generator outage 

System down entire month due to generator outage 

24-hour outage due to ruptured waste slurry line 
repairs 

Abrasion problems 

69-hour outage due to ruptured waste slurry line 
repairs 

1 

""'" '"' 1 

t-3::t>' 
Ot-' 
3 OJ 
0"0" 
1-'-01 
l03 
0"01 
(1) 

rotr1 
...... 

N(l) 
() 
rT 

Wt; 
1-'­
() 

() 
0 
0 
'0 



Period Boller 
Ut t1 tty/unit Date hours hours Module 

TOIIIblgbee 2 2/BD 696 696 A 
(continued) 8 

System 

3/~0 744 6.!14 A 
8 

System 

4/.3() 720 719 A 
8 

System 

5/80 744 739 A 
8 

·system 

6/80 720 90 A 
8 

System 

7/80 744 415 A 
8 

System 

8/E:O 744 162 A 
8 

5ystem 

9/EO 720 417 A 
8 

5yster.~ 

10/!!0 744 0 A 
8 

;ystem 

FGO Ava 11-
hours ability 

554 99 

551 100 

532 100 

472 100 

100 
0 

40 50 

100 
0 

203 50 

100 
0 

68 50 

100 
0 

164 50 

100 
0 

0 50 

··-· 
Problem 

equipment a.re1 ~bl~ descrtptlon/c~ts 

Damper ~dule c~ '180 through 11/80 due to bumed ou 
·~amper drhr motor 

Turbtne/geMrator ~H dow'1 entire month for a turbine/generator 
Inspection 

I .,.. 
00 
I 

t-3~ 
Of-' 

5-~ 
1-'·PJ 
1.03 
trPJ 
CD 
CD tt:l 

f-' 
tv CD 

... 0 
rt 

Wl't 
1-'· 
0 

n 
0 
0 

"0 



Period Boiler 
Uttlity/un1t Date hours hours Module 

TOIIIbigbee 2 11/80 no 150 A 
(continued) 8 

System 

12/80 744 710 A 
8 

Systl!lll 

/ 

rGo Ave tl-
hourS a btl i ty 

100 
0 

56 50 

100 
62 

545 81 
-·-

Problem 
equipment area ProbleM description/c~nts 

Module 8 d~per repairs completed 

I 
.1:­
\0 
I 

8:;r.:.. 
01--' 
:3 PJ 
trtr 
~-PJ 

l.Q :3 
trPJ 
t1> 
t1> tt:1 

I-' 
tv!D 

() 

rT 
Wl1 

~­
() 

() 
0 
0 
'0 



Period Boller FGO 
Utl11ty(unH Date hours hours Modu=e hours 

Alabama Electric 6i79 720 SysL"''n 

Tomblgbee 3 7/79 744 295 A 
8 

Syst!!l!l 76 

8179 744 490 A 
8 

Syst:m 255 

gog 720 137 A 
8 

SysL>m 58 

10179 744 J44 A 
B 

SysL>m 646 

11i79 720 720 A 
8 

Sysl!m 605 

12i79 744 652 A 
8 

SystEm 541 

1.'80 744 128 A 
8 

SystEm 188 

Ava 11- Problem 
at· II tty equipment •rea 

73 

98 llodlcon cO"ltroller 

ESP. 

100 Generator 

100 Ball mill 

97 ESP flyash han-
dllng systems 

Piping 

100 

100 

Probl~ descrlptlon/c~ts 

i"itlal st~rt-up/commercial operations commenced 

•-hour outaqe due to necessary adjusbnents to 
contro.ller 

~dules do.n 37 hours due to ESP outage 

Low boiler ~nd FGO hours due to generator outage 

4-hour outege due to reagent slurry shortage 
causec by ·problems with 1 lmestone ball mill 
lubrlc.attcn system 

r.sP shLtdown for 23 hours due to jammed flyash 
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SECTION 1 

BACKGROUND 

Arizona Electric Power 
Apache 2, 3 

The Apache Power Station of Arizona Electric Power Coopera­

tion is located in Cochise, Arizona, and consists of three 

units. Apache 1 is a gas and oil-fired 75 MW (gross) unit, and 

Apache 2 and 3 are identical coal-fired 195 MW (gross) units. 

At the time of construction of Apache 2 and 3, an SIP limitation 

of 0.8 pounds. of S02 per million Btu was in effect. Arizona 

Electric's coal source, which is several hundred miles away and 

contains a low sulfur content (0.6% maximtim), was not sufficient 

to ensure continual compliance with the SIP standard. As a 

result, the utility was faced with two alternatives for so2 

control -- install FGD or utilize coal cleaning. Since coal 

cleaning technology was considered both technically underdevel­

oped and expensive at that time, the utility chose to install 

FGD. 

In July 1974, a contract was awarded to Research-Cottrell 

to supply a wet limestone scrubbing process for both Apache 2 

and 3. A contract was also awarded to Air Correction(UOP for 

one ESP per unit upstream of the FGD system for particulate 

matter control. 
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The utility is presently planning the installation of a 

coal cleaning facility at their company owned coal mine (Carbon 

Coal Company, McKinley Mine). The cleaning facility is being 

built primarily to remove gravel, grit, and pyrite from coal. 
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SECTION 2 

PROCESS DESCRIPTION 

Arizona Electric Power 
Apache 2, 3 

The emission control systems installed on Apache 2 and 3 

each.consist of a hot-side ESP for primary particulate matter 

control followed by a wet limestone FGD system for S02 control. 

The FGD systems were supplied by Research-Cottrell and include 

two modules·, each of which is designed to handle 50% of the 

total boiler flue gas flow of 1,104,000 acfm at 710°F. However, 

since the units are presently burning coal with an average 

sulfur content of 0.5%, and each system was designed to accomo­

date coal with a sulfur content of i.O%, it is currently 

necessary to scrub only 50% of the boiler flue gas to meet 

standards. As a result, the utility alternates between modules, 

using one module as a spare. 

After the flue gas exits each boiler, it passes through a 

hot-side ESP. Here 99.6% of the particulate matter is removed. 

From the preheater, the hot flue gas is ducted through two ID 

fans that exhaust into the base of one of two spray/packed 

absorber towers. The flue gas first passes through a quencher 

located in the base of the tower where the gas is cooled. The 

gas then continues up through the absorber vessel and passes 

through a four-foot layer of grid packing that is continually 

contacted with limestone slurry. Mist elimination is provided 
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by two stages of horizontal mist eliminators situated above the 

packing layer in each tower. The saturated flue gas from both 

systems is ducted to a common 400-foot lined stack where it 

exits through separate flues. The system operates in an open 

water loop mode and spent absorbent of 30% solids is disposed of 

in an offsite sludge pond. 

A flow diagram for the Apache 2, 3 FGD systems is shown on 

the· next page. 
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SECTION 3 

DES.IGN DATA 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/12/81-8/13/81 

GENERAL PLANT INFORMATION 
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ARIZONA ELECTRIC POWER 
APACHE 2 

COMPANY NAME: ARIZONA ELECTRIC POWER COOPERATIVE 
ASSOCIATED UTILITIES: NONE 
PLANT NAME: APACHE 
UNIT NUMBER: 2 
PLANT ADDRESS: ROUTE 1, P.O. BOX 104 
CITY: COCHISE 
COUNTY: COCHISE 
STATE: ARIZONA 
ZIP CODE: 85606 
EPA REGION; 9 
RIVER BASIN/LAKE REGION: NONE 
REGULATORY CLASSIFICATION: STATE STANDARD MORE STRINGENT THAN NSPS (12/71} 
PARTICLE EMISSION LIMITATION - LB/MM BTU: 0.1 
S02 EMISSION LIMITATION - LB/MM BTU: 0.8 
NOX EMISSION LIMITATION - LB/MM BTU: 0.7 

A NET PLANT GENERATING CAPACITY - MW: 530 
GROSS UNIT GEN~RATING CAPACITY - MW: 195 
NET UNIT GENERATING CAPACITY WITH FGD - MW: 175 
NET UNIT GENERATING CAPACITY W/0. FGD - MW: 183 
EQUIVALENT SCRUBBED CAPACITY - MW: 97.5 

UNIT DATA (BOILER AND STACK} 
BOILER SUPPLIER: RILEY STOKER 
FURNACE TYPE (PULVERIZED COAL, CYCLONE, ETC.}: PULVERIZED COAL 
FURNACE FIRING METHOD: OPPOSED 
WET BOTTOM/DRY BOTTOM: DRY BOTTOM 
FURNACE DRAFT TYPE (FORCED, INDUCED,BALANCED): BALANCED 
SERVICE LOAD (BASE, PEAK, STANDBY, ETC.}: BASE 
COMMERCIAL SERVICE DATE: 1/79 
nFSTClN ROll FR FlllF ClAS FI.OW - ACFM: 1,104,000 
FLUE GAS TEMPERATURE - F: 710 
FLUE GAS OXYGEN - %: 3.5 
HEAT RATE - BTU/KWH: 8936 
DESIGN FIRING RATE - TPH: 90 
EXCESS AIR - %: 20 
CAPACITY FACTOR - %: 75 
STACK HEIGHT - FT: 400 
SHELL MATERIAL: CONCRETE 
FLUE MATERIAL GENERIC TYPE: CARBON STEEL 
FLUE MATERIAL SPECIFIC TYPE: 
FLUE MATERIAL TRADE/COMMON NAME: N/A 
FLUE LINER MATERIAL GENERIC TYPE: ORGANIC 
FLUE LINER MATERIAL SPECIFIC TYPE: FLUOROELASTOMER 
FLUE LINER MATERIAL TRADE/COMMON NAME: CXL-2000 
FLUE INNER DIAMETER - FT: 16.2 
STACK GAS INLET TEMPERATURE - F: 193 
STACK GAS OUTLET VELOCITY - FT/SEC: 55-56 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/12/81-8/13/81 

FUEL DATA (ACTUAL) 

ARIZONA ELECTRIC POWER 
APACHE 2 

FUEL GRADE (LIGNITE, SUBBITUMINOUS, ETC.): SUBBITUMINOUS 
NAME OF SUPPLIER: CARBON COAL COMPANY; PITTSBURGH MIDWAY COAL COMPANY 

B MINE NAME/AREA: MENTMORE MINE; MCKINLEY MINE 
MINE LOCATION - COUNTY: NAVAJO 
MINE LOCATION - STATE: NEW MEXICO 
AVERAGE HEAT CONTENT - BTU/LB: 9900 
RANGE HEAT CONTENT - BTU/LB: 9500-10,800 
AVERAGE ASH CONTENT - % 16 
RANGE ASH CONTENT - ~: 15-20 
AVERAGE MOISTURE CONTENT - % 13 
RANGE MOISTURE CONTENT - %: 9-15 
AVERAGE SULFUR CONTENT - %: 0.5 
RANGE SULFUR CONTENT - %: 0.4-0.6 
AVERAGE CHLORIDE CONTENT - %: 0.005 
RANGE CHLORIDE CONTENT - % 0-0.03 

C FUEL ANALYSIS METHOD (AVERAGE, SPOT, TYPICAL): AVERAGE 
FUEL ANALYSIS DATE: N/A 

PARTICLE CONTROL GENERAL DATA 
CONFIGURATION (INTEGRATED/SEGREGATED): SEGREGATED 
SPACE REQUIREMENTS - SQ FT: 

MECHANICAL COLLECTOR 
NUMBER OF MECHANICAL COLLECTORS: NONE 
NUMBER OF SPARES: 
TYPE: 
SUPPLIER: 
INLET FLUE GAS CAPACITY - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 
PARTICLE OUTLET LOAD - GR/SCF: 
PARTICLE REMOVAL EFFICIENCY - %: 

ELECTROSTATIC PRECIPITATOR 
NUMBER OF ELECTROSTATIC PRECIPITATORS: 1 . 
NUMBER OF SPARES: 0 
TYPE (HOT SIDE/COLD SIDE): HOT SIDE 
SUPPLIER: AIR CORRECTION DIVISION, UOP 
INLET FLUE GAS CAPACITY - ACFM: 1,104,000 
INLET FLUE GAS TEMPERATURE - F: 710 
PRESSURE DROP - IN. H20: 0.5 
PARTICLE OUTLET LOAD - GR/SCF: 0.04 
PARTICLE REMOVAL EFFICIENCY - % 99.6 
FLUE GAS CONDITIONING TYPE: NONE 

PARTICLE SCRUBBER 
NUMBER OF PARTICLE SCRUBBERS: NONE 
NUMBER OF SPARES: 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/12/81-8/13/81 
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ARIZONA ELECTRIC POWER 
APACHE 2 

GENERIC TYPE {VENTURI, PACKED mWER, ETC.): 
SPECIFIC TYPE {FIXED THROAT, MOBILE BED, ETC.): 
TRADE/COMMON NAME: 
SUPPLIER: 
DIMENSIONS - FT: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER M.ATERI.A.L TRADE/COMMON NAME: 
BOILER LOAD PER SCRUBBER {DESIGN) - ~; 
GAS CONTACTING DEVICE TYPE {MOBILE BALLS, RODS, ETC.): 
NUMBER OF GAS CONTACTING ZONES: 
DISTANCE BETWEEN CONTACTING ZONES- IN.: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP - PSI 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 
PH CONTROL ADDITIVE: 
GAS-SIDE PRESSURE DROP - IN. H20: 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
INLET GAS FLOW RATE - ACFM: 
INLET GAS TEMPERATURE - F: 
INLET S02 LEVEL - PPM: 
INLET S02 LEVEL - LB/MM BTU: 
INLET PARTICLE LEVEL - GR/SCF: 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET CAS TEMPE~ATU~[ - r: 
OUTLET S02 LEVEL - PPM: 
OUTLET S02 LEVEL - LB/MM BTU: 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - % 
PARTICLE REMOVAL EFFICIENCY - % 

FGD SYSTEM GENERAL DATA 
PROCESS TYPE {LIME, LIMESTONE, ETC): LIMESTONE 
PROCESS ADDITIVES {MG/ADIPIC ACID/ETC.): NONE 
SYSTEM SUPPLIER: RESEARCH-COTTRELL 
A-E FIRM: BURNS & MCDONNELL 
CONSTRUCTION FIRM: RESEARCH-COTTRELL 
APPLICATION (NEW/RETROFIT): NEW 
PARTICLE DESIGN REMOVAL EFFICIENCY - %: 99.6 

D S02 DESIGN REMOVAL EFFICIENCY - % 49 
CURRENT STATUS: OPERATIONAL 
TERMINATION DATE: N/A 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/12/81-8/13/81 

COMMERCIAL START-UP: 1/79 
INITIAL START-UP: 8/78 
CONSTRUCTION COMPLETION: 8/78 
CONSTRUCTION INITIATION: 7/76 
CONTRACT AWARDED: 7/74 
LETTER OF INTENT SIGNED: 7/74 
INITIATED BID REQUEST 7/74 
INITIATED PRELIMINARY DESIGN 7/74 

FGD DESIGN AND OPERAT¥NG PARAMETERS 
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ARIZONA ELECTRIC POWER 
APACHE 2 

. DESIGN COAL SULFUR CONTENT - %: 1.0 
DESIGN COAL HEAT CONTENT - BTU/LB: 10,000 
DESIGN COAL ASH CONTENT - %: 17 
DESIGN COAL MOISTURE CONTENT - %: 18 
DESIGN COAL CHLORIDE CONTENT - %: 0 
FGD SYSTEM SPACE REQUIREMENTS - SQ FT: 43,560 (1 ACRE} 

E FGD SYSTEM TURNDOWN RATIO: 3.25:1 
F FGD SYSTEM TURNDOWN METHOD: REDUCE BOILER LOAD 

FGD SYSTEM PRESSURE DROP - IN. H20: 5 
FGD SYSTEM OXIDATION - %: 80 
FGD SYSTEM SCRUBBER RECYCLE LIQUOR - % SOLIDS: N/A 
FGD SYSTEM ABSORBER RECYCLE LIQUOR - % SOLIDS: 10 
FGD SYSTEM MAINTENANCE RESPONSIBILITY LEVEL (SAME AS BOILER, LOWER, OR 

HIGHER): SAME AS BOILER 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MANHOURS/DAY}: 72 

G FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (OPERATORS/SHIFT}: 1 
H FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE 

PERSONNEL/SHIFT): 5 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE SHIFTS/DAY): 1 
FGD SYSTEM MAINTENANCE BY OUTSIDE CONTRACTORS (MANHOURS/YEAR): NONE 

I TYPE OF FGD SYSTEM MAINTENANCE CREW (DEDICATED, ETC.}: DEDICATED 
SCHEDULE FOR BOILER MAINTENANCE PERSONNEL 

ROTATION TO FGD SYSTEM: N/A 
J TYPE OF MAINTENANCE SUPERVISORS (DEDICATED, ETC.): DEDICATED 
K FGD SYSTEM BYPASS CAPABILITY (YES/NO}: YES 
L RESTRICTIONS TO USING BYPASS: NONE 

TIME SCHEDULE FOR REDUCED BOILER LOAD: NONE 
TIME SCHEDULE FOR BOILER SHUTDOWNS: 3 WEEK SCHEDULED OUTAGE 1/YEAR 

M PLANNED MAINTENANCE DURING REDUCED 
BOILER LOAD (TYPE AND FREQUENCY): N/A 

PLANNEU MAINTENANCE DURING BOILER 
SHUTDOWNS (TYPE AND FREQUENCY): GENERAL CLEANING AND INSPECTION 

TYPE OF MAINTENANCE PERFORMED WHEN FAILURE OCCURS (OTHER THAN CORRECTING 
CAUSE OF FAILURE}: "GENERAL CLEANING AND INSPECTION 

QUENCHER/PRESATURATOR 
NUMBER OF QUENCHERS/PRESATURATORS: 2 

N NUMBER OF SPARES: 1 
TYPE: CYCLONIC SPRAY QUENCHER 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/12/81-8/13/81 

LOCATION: BOTTOM OF ABSORBER 
SUPPLIER: RESEARCH-COTTRELL 
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ARIZONA ELECTRIC POWER 
APACHE 2 

SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: AISI 1110 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: MAT-REINFORCED EPOXY 
LINER MATERIAL TRADE/COMMON NAME: COROLINE 505AR 
INLET GAS FLOW - ACFM: 400,000 
INLET GAS TEMPERATURE - F: 270 
flrtESSURE DROP - IN. H20: <1 
LIQUID TYPE (MAKEUP WATER, RECLAIMED WATER, 

ABSORBER SLURRY, ETC.): ABSORBER SLURRY 
LIOUlO RECIRCULATION RATE - GPM: 8000-10,000 
l/G RATIO - GAL/1000 ACF: 20 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: TYPE 316 STAINLESS STEEL 
NOZZLE PRESSURE DROP - PSI: 

ABSORBER 
NUMBER OF ABSORBERS: 2 

N NUMBER OF SPARES: 1 
0 GENERIC TYPE: COMBINATION 

SPECIFIC TYPE: SPRAY/PACKED 
TRADE/COMMON NAME: N/A 
SUPPLIER: RESEARCH-COTTRELL 
DIMENSIONS - FT: 30 DIA X 80 HIGH 
S~ELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: AISI 1110 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 
BOILER LOAD PER ABSORBER - %: 50 
GAS/LIQUID CONTACT DEVICE TYPE: SPRAY ZONE ANU VERTICAL CROSS 

CHANNEL FIXED GRID PACKING 
NUMBER OF GAS CONTACTING ZONES: 2 

P DISTANCE BETWEEN GAS CONTACTING ZONES - IN.: N/A 
NUMBER OF SPRAY HEADERS: 2 
NOZZLE MATERIAL: TYPE 316 STAINLESS STEEL 
NOZZLE PRESSURE DROP - PSI: 
LIQUID RECIRCULATION RATE - GPM: 8000-10,000 
L/G RATIO - GAL/1000 ACF: 40 
GAS-SIDE PRESSURE DROP - IN. H20: 2-3 

. SUPERFICIAL GAS VELOCITY - FT/SEC: 9-11 
ABSORBER TURNDOWN RATIO: 1.625:1 
ABSORBER TURNDOWN METHOD: REDUCE GAS FLOW 
INLET GAS FLOW RATE - ACFM: 200,000 
INLET GAS TEMPERATURE - F: 150-160 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/12/81-8/13/81 

INLET S02 LEVEL - PPM: 430 
INLET S02 LEVEL - LB/MM BTU: 1.0 
INLET PARTICLE LEVEL - GR/SCF: 0~04 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 115 
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ARIZONA ELECTRIC POWER 
APACHE 2 

OUTLET S02 LEVEL - PPM: 250-300 (OVERALL) 
OUTLET S02 LEVEL - LB/MM BTU: 0.6 (OVERALL) 
OUTLET PARHCLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - %: 97 
PARTICLE REMOVAL EFFICIENCY - %: 99.6 (OVERALL) 

MIST ELIMINATOR 
FUNCTION (PRE-MIST ELIMINATOR/MIST ELIMINATOR): MIST ELIMINATOR 
TOTAL NUMBER OF MIST ELIMINATORS: 2 

N NUMBER OF SPARES: 1 
NUMBER PER MODULE: 1 
GENERIC TYPE: IMPINGEMENT 
SPECIFIC TYPE: BAFFLE 
COMMON DESIGN: CHEVRON VANE 
MANUFACTURER: MUNTERS 
CONFIGURATION (HORIZONTAL/VERTICAL): HORIZONTAL 
SHAPE (Z-SHAPE/A-FRAME): A-FRAME LOWER STAGE; "EGG CRATE" UPPER STAGE 
NUMBER OF STAGES: 2 
NUMBER OF PASSES/STAGE: 3 
FREEBOARD DISTANCE - FT: 2 
DISTANCE BETWEEN STAGES - IN.: 12 
DISTANCE BETWEEN VANES- IN.: 4 (LOWER STAGE) 
VANE ANGLES - DEGREES: 45 (LOWER STAGE)· 
PRESSURE DROP - IN. H20: <1 
SUPERFICIAL GAS VELOCITY - FT/SEC: 9-11 
CONSTRUCTION MATERIAL GENERIC TYPE: ORGANIC 
CONSTRUCTION MATERIAL SPECIFIC TYPE: POLYVINYL CHLORIDE 
CONSTRUCTION MATERIAL TRADE/COMMON NAME: PVC 
WASH WATER SOURCE (FRESH, BLENDED, SUPERNATANT): FRESH 
POINT OF WATER COLLECTION: TO REACTION TANK 
WASH DIRECTION (OVERSPRAY/UNDERSPRAY, FRONTSPRAY/BACKSPRAY): UNDERSPRAY 
WASH FREQUENCY: INTERMITTENT (LOWER STAGE); ONCE EVERY HOUR 

(UPPER STAGE) . 
WASH DURATION: 20 SECONDS (UPPER STAGE) 
WASH RATE - GAL/MIN: 200 (UPPER STAGE) 
WASH COVERAGE- GAL/MIN SQ FT.: 

REHEATER 
Q NUMBER OF REHEATERS: NONE 

NUMBER OF SPARES: 
NUMBER PER MODULE: 
GENERIC TYPE (IN-LINE, INDIRECT KlT AIR, IN-LINE BURNtR, t.IC.): 
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ARIZONA ELECTRIC POWER 
APACHE 2 

SPECIFIC TYPE (STEAM, I{)T WATER, ETC.): . 
COMMON DESIGN (BARE OR FIN TUBES, GAS OR OIL, ETC.): 
COMBUSTION FUEL SULFUR CONTENT - %: 
LOCATION: 
AVERAGE PERCENT OF GAS BYPASSED FOR REHEAT: 
TEMPERATURE INCREASE - F: 
INLET FLUE GAS FLOW RATE - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
OUTLET FLUE GAS FLOW RATE - ACFM: 

.OUTLET FLUE GAS TEMPERATURE - F: 
.ENERGY REQUIREMENT - MM BTU/HR: 
NUMBER OF HEAT EXCHANGER BANKS: 
NUMBER OF BUNDLES PER BANK: 
NUMBER OF TUBES PER BUNDLE: 
STEAM OR WAT~R PR~SSUR~ ~ ~Sl~: 
STEAM OR WATER TEMPERATURE - F: 
SELF CLEANING DEVICE TYPE: 
MATERIAL GENERIC TYPE: 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: 

FANS 
NUMBER OF FANS: 2 (1 FAN PER MODULE) 
NUMBER OF SPARES: 0 
DESIGN (CENTRIFUGAL, AXIAL, ETC.): CENTRIFUGAL 
SUPPLIER: ALLIS CHALMERS 
FUNCTION (UNit/BOOSTER):. UNIT 
APPLICATION (INDUCED MAFT/FORCED DRAFT) - WRT ABSORBER: FURCEU URM'I 
SERVICE (WET/DRY): DRY 
TYPE OF WASH: NONE 
LOCATION WRT MAJOR COMPONENTS: BETWEEN AIR PREHEATERS AND ABSORBERS 
FLUE GAS FLOW RATE - ACFM: 400,000 
FLUE GAS TEMPERATURE - F: 270 
PRESSURE DROP - IN~ H20: 
MATERIAL GENERIC TYPE: CARBON STEEL 
MATERIAL SPECIFIC TYPE: AISI 1110 
MATERIAL TRADE/COMMON NAME: N/A 

DAMPERS 
LOCATION: (A) INLET (B) OUTLET (C) BYPASS 
NUMBER OF DAMPERS: (A) 2 (B) 2 (C) 2 
FUNCTION (CONTROL/SHUT-OFF): SHUT-OFF (ALL) 

·GENERIC TYPE (LOUVER, BUTTERFLY, ETC.): (A) LOUVER (B) GUILLOTINE 
(C) LOUVER 

SPECIFIC TYPE (OPPOSED BLADE, 
PARALLEL BLADE, 'ETC.}: (A&C) PARALLEL BLADE MUL TILOUVER 

(B) TOP-ENTRY GUILLOTINE 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/12/81-8/13/81 

TRADE/COMMON DESIGN (SINGLE LOUVER/ 

ARIZONA ELECTRIC POWER 
APACHE 2 

DOUBLE LOUVER): (A&C) DOUBLE LOUVER/SEAL AIR 
(B) DOUBLE GUILLOTINE/SEAL AIR 

MANUFACTURER: 
MODULATION (OPEN/CLO,SED, ETC.): OPEN/CLOSED (ALL) 
SEAL AIR - ACFM: 500 (ALL) 
SERVICE CONDITIONS (MAX GAS TEMP/TIME): . 
MATERIAL GENERIC TYPE: (A). CARBON STEEL --r.(B~)~CA~R=B=ON-.--:::-s=TE:-;:E~L--,(=cT"") ~C~AR=B=o=N-;s=T=EE;:-:-L 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: N/A 

R LINER MATERIAL GENERIC TYPE: (A) NONE (B) HIGH ALLOY (C) HIGH ALLOY 
LINER MATERIAL SPECIFIC TYPE: (A) N/A (B) .(C) 
LINER MATERIAL TRADE/COMMON NAME.: (A) N/A (B) INCOLOY 8~25~CL;--J!A""DDING 

AND INCONEL 625 SEALS (C) INCOLOY 825 

DUCTWORK 
LOCATION: (A) INLET AND BYPASS (B) OUTLET 
CONFIGURATION (CIRCULAR, RECTANGULAR, ETC.)·: RECTANGULAR (ALL) 
DIMENSIONS (DIAMETER, LENGTH, ETC.): 12FT X 14 FT 
SHELL MATERIAL GENERIC TYPE: (A) CARBON STEEL (B) CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: (A) NONE (B) ORGANIC 
LINER MATERIAL SPECIFIC TYPE: (A) N/A (B) FLUOROELASTOMER 
LINER MATERIAL TRADE/COMMON NAME: (A) N/A (B) CXL-2000 

EXPANSION JOINTS 
LOCATION: FRONT AND REAR OF ALL DAMPERS 
TYPE (METALLIC/ELASTOMERIC): ELASTOMERIC (ALL) 
FUNCTION (GAS CIRCUIT/LIQUID CIRCUIT): GAS CIRCUIT (ALL) 
PRESSURE (NEGATIVE/POSITIVE): POSITIVE (ALL) 
OPERATING TEMPERATURE - F: 270 INLET; 115 OUTLET; 270 BYPASS 
DESIGN CONFIGURATION (V-SHAPED, ETC.): 
MANUFACTURER: RAYBESTOS-MANHATTAN 
MATERIAL: VITON®/ASBESTOS 

REAGENT PREPARATION EQUIPMENT 
FUNCTION (LIMESTONE GRINDING, LIME SLAKING, ETC.): LIMESTONE GRINDING 
PREPARATION DEVICE (BALL MILL, CRUSHER, ETC.): BALL MILL 
D'EVICE TYPE (TIJRE MILL, CONICAL MILL, ETC.): TUBE MILL 
MANUFACTURER: KENNEDY VAN SAUN . 

S MATERIALS: RUBBER-LINED CARBON STEEL 
NUMBER OF DEVICES: 1 (SHARED BETWEEN UNITS 2 & 3) 
NUMBER OF SPARES: 0 
FULL LOAD DRY FEED CAPACITY - TPH: 5 
PRODUCT QUALITY - % SOLIDS: 45 
FULL LOAD PRODUCT QUANTITY EMPLOYED - GPM: 20-30 
PREPARED REAGENT POINT OF ADDITION: ABSORBER FEED TANK 

T ON-SITE STORAGE CAPABILITY - DAYS: 14 
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TANKS 
*SEE ATTACHMENT A 

PUMPS 
*SEE ATTACHMENT B 

MAJOR PIPING 
FUNCTION (RECYCLE SLURRY, RECLAIMED 
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WATER, SLUDGE, ETC.): (A) INSIDE ABSORBER (B) .RECYCLE SLURRY AND SLUDGE 
(C) LINE FROM BOWL IN ABSORBER 

DIMENSIONS - IN.: (C) 16 
MANUFACTURER: 
MATERIAL: (A) TYPE 311\l sTAINLESS STEEL (B) RUDDER-LINED CARBON STEEL 

(C) FRP 

MAJOR VALVES 
LOCATION: {A) PUMP SUCTION SIDE (B). PUMP DISCHARGE (C) DRAIN 
FUNCTION (ISOLATION, CONTROL, ETC.): ISOLATION (ALL) 
TYPE (BALL, GLOBE, PLUG, ETC.): (A) BUTTERFLY (B) PLUG !C) BUTTERFLY 

U CONTROL MODE (AUTOMATIC/MANUAL): AUTOMATI.C (ALL) 
DIMENSIONS- IN.: 
MANUFACTURER: {A) KEYSTONE (B) DEZURIK (C) KEYSTONE 
MATERIAL: {A) BAKELITE PLASTIC DISCS AND RUBBER-LINED SEATS 

(B) RUBBER-LINED (C) TYPE 316 STAINLESS STEEL WITH TEFLON® SEATS 

THICKENERS 
NUMBER OF THICKENERS: NONE 
NUMBER OF SPARF.S: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPAC I TV - GAL : 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL ·SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
RAKE MATERIAL: 
FEED STREAM SOURCE: 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE. PERCENT SOLIDS): 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: 
OVERFLOW STREAM DISPOSITION: 

SOLIDS DEWATERING 
DEVICE GENERIC TYPE (CENTRIFUGE, VACUUM FILTER, ETC.): NONE 
DEVICE SPECIFIC TYPE (DRUM, HORIZONTAL BELT, ETC.): 
DEVICE COMMON DESIGN (ROTARY, BELT FILTER, ETC.): 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/12/81-8/13/81 

NUMBER OF DEVICES: 
NUMBER OF SPARES: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRAD.E/COMMON NAME: 
BELT MATERIAL GENERIC TYPE: 
BELT MATERIAL SPECIFIC TYPE: 
BELT MATERIAL TRADE/COMMON NAME: 
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FEED STREAM SOURCE (ABSORBER BLEED, THICKENER UNDERFLOW, ETC.): 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM CHARACTERISTICS {VOLUME FLOW RATE, PERCENT SOLIDS}: 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RAT[, PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: 
OVERFLOW STREAM DISPOSITION: 

SLUDGE 
FULL LOAD QUANTITY - TPH/DRY: 
MOISTURE CONTENT - % TOTAL FREE WATER: 70 
PERCENT CAS03 - DRY: 
PERCENT CAS04 - DRY: SO 
PERCENT CAOH2 - DRY: 
PERCENT CAC03 - DRY: 
PERCENT ASH - DRY: 
PERCENT OTHER COMPOUNDS - DRY: 

SLUDGE TREATMENT 
METHOD: NONE 
COMMON DESIGN (RECYCLE STREAM, BLEED STREAM, ETC.): 
DEVICE {OXIDATION TANK, PUG MILL, ETC.): 
PROPRIETARY PROCESS (IUCS, DRAVO, ETC.): 
INLET FLOW RATE - GPM: 
INLET QUALITY - % SOLIDS: 

SLUDGE DISPOSAL 
NATURE (INTERIM/FINAL): FINAL 

V GENERIC TYPE (LANDFILL, POND~ ETC.): PONO 
SPECIFIC TYPE (DIKED, SIDE HILL, ETC.): DIKED 
COMMON DESIGN (ABANDONED SURFACE MINE, ETC.): BELOW GRADE 
LOCATION (ON-SITE/OFF-SITE)·: OFF-SITE 

W TRANSPORTATION METHOD (PIPELINE, TRUCK, ETC.): PIPELINE 
SITE TREATMENT (CLAY LINING, SYNTHETIC LINING, ETC.): NONE 
SITE DIMENSIONS - AREA/DEPTH: 25 TO 30 ACRES BY 18 FT DEEP 
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SITE CAPACITY - VOLUME/ACRE-FT/TONS: 450-540 ACRE-FT 
SITE SERVICE LIFE - YEARS: 30 

PROCESS CONTROL AND INSTRUMENTATION 
PROCESS STREAM: QUENCHER RECYCLE LINE 
CHEMICAL PARAMETERS {PH, ETC.): PH 
PHYSICAL PARAMETERS (PERCENT SOLIDS, DENSITY, FLOW, ETC.): PERCENT SOLIDS 
CONTROL LEVELS: 5.0 (PH) 
MONITOR TYPE (MANUFACTURER, ETC.): 
MONITOR LOCATION: 
PROCESS CONTROL MANNER (AUTOMATIC/MANUAL): MANUAL 
PROCESS CONTROL MODE {FEEDBACK/FEED FORWARD): FEEDBACK 

WATER BALANCE 
WATER BALANCE ENTRIES .(DESIGN/ACTUAL): DESIGN 
TYPE {OPEN/CLOSED): OPEN 
EVAPORATION WATER LOSS - GPM: 
SLUDGE HYDRATION WATER LOSS - GPM: 
SLUDGE INTERSTITIAL WATER LOSS - GPM: 
POND SEEPAGE/RUNOFF WATER LOSS - GPM: 
EFFLUENT WATER LOSS - GPM: 
RECEIVING WATER STREAM NAME: 
MAKEUP WATER ADDITION - GPM: 1840 

Y SOURCE OF MAKEUP WATER (RIVER WATER, ETC.): WELL WATER 
MAKEUP WATER ADDITION POINTS & AMOUNTS: ME WASH AND SLURRY PREPARATION 
MAKEUP WATER PRE-TREATMENT TYPE: NONE 

CHEMICALS AND CONSUMPTION 
FUNCTION (ABSORBENT, SOLIDS SETTLING, ETC.): ABSORBENT 
NAME (LIMESTONE, ADIPIC ACID, ETC.): LIMESTONE 
PRINCIPAL CONSTITUENTS: >93% CaC03 
SOURCE/SUPPLIER: PAUL LIME 
SUPPLIER LOCATION: DOUGLAS, ARIZONA 
CONSUMPTION (SPECIFY UNITS): 
UTILIZATION - %: 99 
POINT OF ADDITION: BALL MILL 

ECONOMICS (ADJUSTED FOR CONSISTENCY; MID-1980 TIME BASE; 65% CAPACITY FACTOR) 
CAPITAL COST- $: 11,400,000 
CAPITAL COST - $/KW: 58.4 
OPERATING COST- MILLS/KWH: 1.46 

MAINTENANCE COST: $50,700/YR 
LABOR COST: $21,700/YR 
UTILITIES COST: $2,750,000/YR 
CHEMICALS COST: $52,200/YR 
WASTE DISPOSAL COST: $200/YR 

FGD SPARE CAPACITY INDICES 
SCRUBBER - %: N/A 
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N ABSORBER - %: 100 
MIST ELIMINATOR - %: 0 
REHEATER - %: N/A 
FAN - %: 0 
BALL MILL - %: 0 
SLAKER - %: N/A 
EFFLUENT HOLD TANK - %: 0 
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RECIRCULATION PUMP - %: 50 (ABSORBER RECIRCULATION); 
100 (QUENCHER RECIRCULATION) 

THICKENER - %: N/A 
VACUUM FILTER-%: N/A 
CENTRIFUGE - %: N/A 

FGD SPARE COMPONENT INDICES 
SCRUBBER: N/A 

N ABSORBER: 1.0 
MIST ELIMINATOR: 0 
REHEATER: N/A 
FAN: 0 
BALL MILL: 0 
SLAKER: N/A 
EFFLUENT HOLD TANK: 0 
RECIRCULATION PUMP: 1 (ABSORBER RECIRCULATION); 2 (QUENCHER RECIRCULATION) 
THICKENER: N/A 
VACUUM FILTER: N/A 
CENTRIFUGE: N/A 

PILOT PLANT 
UNIT NUMBER: NONE 
PARTICIPANTS: 
PROCESS: 
PLANT DESIGN: 
SUPPLIER: 
SERVICE DATE: 
PERIOD OF OPERATION - MONTHS: 
GAS FEED: 
EQUIVALENT SCRUBBED CAPACITY - MW: 
STATUS (ACTIVE/TERMINATED): 
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ATTACHMENT A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): ABSORBER FEED 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): COVERED 
LOCATION: NEXT TO ABSORBERS 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 25 X 40 
CAPACITY - GAL: 38,000 
RETENTION TIME - MIN: 13 (WITH ONE ABSORBER IN OPERATION) 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: TOP ENTRY 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATFRTAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): REAGENT FEED 
NUMBER OF TANKS: l (SHARED BETWEEN UNITS 2 & 3) 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): COVERED 
LOCATION: NEXT TO BALL MILL 
CONFIGURATION: CIRCULAR 
DIMENSIONS.- FT: 
CAPACITY - GAL: · 
RETENTION TIME - 'f.ffN·:· .. ·--
NUMBER OF AGITATORS: 1----­
AGITATOR CONFIGURATION: TOP ENTRY 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHEL~ MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL. TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): MILL SLURRY SUMP 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): OPEN 
LOCATION: UNDERNEATH BALL MILL 
CONFIGURATION: CIRCULAR 
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DIMENSIONS - FT~ 2 X 3 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: TOP ENTRY 
AGITATOR MATERIALS: CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 
FUNCTION (ABSORBER EFFLUENT ~LD, 
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SCRUBBER RECYCLE, ETC.): WASTE SLURRY SUMP PIT 
NUMBER OF TANKS: 1 (SHARED BETWEEN UNITS 2 & 3) 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): OPEN 
LOCATION: 
CONFIGURATION: SQUARE 
DIMENSIONS - FT: 
CAPACITY - GAL : 
RETENTION TIME - MIN: 

·NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: TOP ENTRY 
AGITATOR MATERIALS: 
SHELL MATERIAL GENERIC TYPE: CONCRETE 
SHELL MATERIAL SPECIFIC TYPE: N/A 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 
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ATTACHMENT B 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): ABSORBER RECYCLE 
NUMBER OF PUMPS: 3 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): V-BELT . 
MANUFACTURER: JOY/DENVER 
PUMP MODEL NUMBER: SRL1, SRL-C, 18-16 
PUMP DRIVE {BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 10,000 
MOTOR BRAKE HP: 400 
SPEED - RPM: 3000 
HEAD - Ff: 85 
SERVICE {PH, SOLIDS): PH 4.0-5.4, 10% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: N/A 

PUMPS 
FUNCTION {ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): QUENCHER RECYCLE 
NUMBER OF PUMPS: 4 
NUMBER OF SPARES: 2 
GENERIC TYPE. (CENTRIFUGAL. DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): ·BELT DRIVE 
COMMON DESIGN {V-BELT, ETC.}: V-BELT 
MANUFACTURER: JOY/DENVER 
PUMP MODEL NUMBER: SRL1, SRL-C, 16-14 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 10,000 
MOTOR BRAKE HP: 250 
SPEED - RPM: 3000 
HEAD - FT: 10 
SERVICE {PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: N/A 

PUMPS 
FUNCTION {ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): MILL SLURRY RECYCLE 
NUMBER OF PUMPS: 2 {SHARED BETWEEN UNITS 2 & 3) 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/12/81-8/13/81 

NUMBER OF SPARES: 1 
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GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.}: CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.}: BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.}: V-BELT 
MANUFACTURER: GALIGHER 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.}: - BELT 
CAPACITY - GPM: 
MOTOR BRAKE HP: 40 
SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: STAINLESS STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: AUSTENITIC 
IMPELLER MATERIAL TRADE/COMMON NAME: TYPE 316 OR TYPE 317 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.}: ADDITIVE FEED 
NUMBER OF PUMPS: 2 (SHARED BETWEEN UNITS 2 & 3} 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.}: CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.}: BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): V-BELT 
MANUFACTURER: ·INGERSOLL-RAND 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.}: BELT 
CAPACITY - GPM: 500 
MOTOR BRAKE HP : 
SPEED - RPM: 
HEAD - FT: 50 
SERVICE (PH, SOLIDS}: 
CASING MATERIAL GENERIC TYPE: ROBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-liNED CARBON_ STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, 

ABSORBER RECIRCULATION, ETC.}: WASTE SLURRY TRANSFER 
NUMBER OF PUMPS: 1 (SHARED BETWEEN UNITS 2 & 3} 
NUMBER OF SPARES: 0 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.}: MOYNO 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.}: BELT 
COMMON DESIGN (V-BELi, ETC.}: V-BELT 
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MANUFACTURER: ROBBINS & MYERS 
PUMP MODEL NUMBER: 
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PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): · BELT 
CAPACITY - GPM: 
MOTOR BRAKE If>: 
SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MAT£R1Al GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: . 
IMPELLER MATERIAL TRADE/COMMON NAM•E-=-: --nN'"T:/A.---------------
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COMMENTS/FOOTNOTES 

INCLUDES 3 SMALL GAS FIRED TURBINES IN ADDITION TO THE APACHE UNITS 1, 2, 
& 3. 
AEPCO OWNS THE CARBON COAL COMPANY WHICH SUPPLIES 90% OF THEIR COAL. THE 
REMAINING 10% IS OBTAINED FROM PITTSBURGH MIDWAY LOCATED IN THE SAME 
AREA. COAL CHARACTER! STICS ARE VIRTUALLY THE SAME. 
CARBON COAL COMPANY SPOT ANALYSIS (7/27/81) 

AVERAGE HEAT CONTENT - BTU/LB: 9693 
AVERAGE ASH CONTENT - %: 16.04 
AVERAGE MOISTURE CONTENT - %: 13.46 
AVERAGE SULFUR CONTENT - %: 0.42 
AVERAGE CHLORIDE CONTENT - %: 0.01 

DESIGNED FOR 97% S02 REMOVAL WHEN ALL THE FLUE GAS IS SCRUBBED, BUT ONLY 
HALF THE GAS IS SCROBBED FOR AN OVERALL REMOVAL EFFICIENCY OF 49%. 
BASED ON TOTAL DESIGN SYSTEM CAPACITY OF 197 MW. 
FLUE GAS IS PASSED THROUGH AN ABSORBER DOWN TO A MINIMUM LOADING OF 60 
MW. BELOW 60 MW, THE. FLUE GAS IS BYPASSED TO THE STACK. 
3 SHIFTS/DAY SEVEN DAYS A WEEK (SHARED BETWEEN UNITS 2 & 3). 
1 SHIFT/DAY SEVEN DAYS A WEEK (COMPRISED OF 1 INSTRUMENTATION, 1 
ELECTRICIAN, AND 3 MISCELLANEOUS MAINTENANCE PERSONNEL DEDICATED TO BOTH 
FGD SYSTEMS). 
ON SECOND SHIFT 5 DAYS/WEEK THERE ARE 4-6 NON-DEDICATED MAINTENANCE 
PERSONNEL AVAILABLE TO PERFORM FGD SYSTEM MAINTENANCE ON AN AS-NEEDED 
BASIS. . 
1 FOR DAY SHIFT ONLY. 
FGD SYSTEM TOTALLY BYPASSED AT UNIT LOAD OF 60 MW. 
WITHIN NSPS GUIDELINES. 
WORK PERFORMED ON SPARE ABSORBER AS NEEDED. 
ONLY ONE TRAIN IS NEEDED TO MEET THE SO EMISSION STANDARD. 
DOUBLE LOOP COMBINATION TOWER WITH SPRA~ TOWER (OUENCHER) LOWER STAGE AND 
"WETTED FILM CONTACTOR" GRID TYPE UPPER STAGE (RESEARCH-COTTRELL DESIGN}. 
SINGLE STAGE MUNTERS PACKING IS 48 IN. IN THICKNESS AND APPROXIMATELY 30 
FT ABOVE ABSORBER BOWL. 
SINCE ONLY ONE MODULE IS NEEDED TO MEET COMPLIANCE, THE SYSTEM EFFECTIVELY 
HAS. BYPASS REHEAT. HOWEVER, THE DUCTWORK AND STACK ARE DESIGNED FOR BOTH 
ABSORBERS TO OPERATE SIMULTANEOUSLY WITHOUT ANY REHEAT. 
THE" OUTLET AND BYPASS DAMPERS ARE CLAD ON .WET SIDE ONLY. THE WET SIDE IS 
THE UPSTREAM SIDE FOR THE INLET DAMPERS AND THE DOWNSTREAM SIDE FOR THE 
BYPASS DAMPERS. 
LINED WITH BLACK NATURAL RUBBER. 
LIMESTONE STORAGE PILE (14 DAYS); LIMESTONE SLURRY STORAGE (14-16 HOURS). 
AUTOMATIC IN FAILURE MODE; OTHERWISE CONTROLLED BY SWITCHES ON CONTROL 
PANEL. 
ASH POND AND SLUDGE POND ARE SHARED BETWEEN UNITS 2 & 3. 
ASH POND (8 IN. OIA PIPELINE); SLUDGE POND (4 IN. DIA PIPELINE). 
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COMMENTS/FOOTNOTES {CONTINUED) 

X AUTOMATIC PH AND PERCENT SOLIDS MONITORS LOCATED IN THE QUENCHER {BOTTOM 
·OF ABSORBER VESSEL) ARE NO LONGER USED. GRAB SAMPLES ARE TAKEN MANUALLY 
FROM THE QUENCHER PUMP RECYCLE LINE ON AN HOURLY BASIS TO MEASURE PH AND 
PERCENT SOLIDS. 

Y FIVE 900-1000 FT DEEP WELLS {NO POND WATER RETURN IS USED). 
Z UNITS 2 AND 3 COMBINED. 
AA THE RUBBER-LINED SUMP PUMP IMPELLERS WERE REPLACED WITH TYPE 316 STAINLESS 

STEEL IN ONE CI\SEt AND WITH TYPE 317 STAINLESS STEEL IN ANO.THER. 
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APACHE 3 

COMPANY NAME: ARIZONA ELECTRIC POWER COOPERATIVE 
ASSOCIATED UTILITIES: NONE 
PLANT NAME: APACHE 
UNIT NUMBER: 3 
PLANT ADDRESS: ROUTE 1, P.O. BOX 104 
CITY: COCHISE 
COUNTY: COCHISE 
STATE: ARIZONA 
ZIP CODE: 85606 
EPA REGION: 9 
RIVER BASIN/LAKE REGION: NONE 
REGULATORY CLASSIFICATION: STATE STANDARD MORE STRINGENT THAN NSPS (12/71} 
PARTICLE EMISSION LIMITATION - LB/MM BTU: 0.1 
S02 EMISSION LIMITATION - LB/MM BTU: 0.8 
NOX EMISSION LIMITATION - LB/MM BTU: 0.7 

A NET PLANT GENERATING CAPACITY - MW:. 530 
GROSS UNIT GENERATING CAPACITY - MW: 195 
NET UNIT GENERATING CAPACITY WITH FGD - MW: 175 
NET UNIT GENERATING CAPACITY W/0 FGD - MW: 183 
EQUIVALENT SCRUBBED CAPACITY - MW: 97.5 

UNIT DATA (BOILER AND STACK) 
BOILER SUPPLIER: RILEY STOKER 
FURNACE TYPE (PULVERIZED COAL, CYCLONE, ETC.): PULVERIZED COAL 
FURNACE FIRING METHOD: OPPOSED 
WET BOTTOM/DRY BOTTOM: DRY BOTTOM 

. FURNACE DRAFT TYPE (FORCED, INDUCED,BALANCED): BALANCED 
SERVICE LOAD (BASE, PEAK, STANDBY, ETC.): BASE 
COMMERCIAL SERVICE DATE: 9/79 
DESIGN BOILER FLUE GAS FLOW - ACFM: 1,104,000 
FLUE GAS TEMPERATURE.- F: 710 
FLUE GAS OXYGEN - %: 3.5 
HEAT RATE - BTU/KWH: 8936 
DESIGN FIRING RATE - TPH: 90 
EXCESS AIR - %: 20 
CAPACITY FACTOR - %: 75 
STACK HEIGHT - FT: 400 
SHELL MATERIAL: CONCRETE 
FLUE MATERIAL GENERIC TYPE: CARBON STEEL 
FLUE MATERIAL SPECIFIC TYPE: 
FLUE MATERIAL TRADE/COMMON NAME: -NlA 
FLUE LINER MATERIAL GENERIC TYPE: ORGANIC 
FLUE LINER MATERIAL SPECIFIC TYPE: VINYL ESTER 
FLUE LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 282-X 
FLUE INNER DIAMETER - FT: 16.2 
STACK GAS INLET TEMPERATURE - F: 193 
STACK GAS OUTLET VELOCITY m FT/SEC: 55-56 
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FUEL GRADE (LIGNITE, SUBBITUMINOUS, ETC.): SUBBITUMINOUS 
NAME OF SUPPLIER: CARBON COAL COMPANY; PITTSBURGH MIDWAY COAL COMPANY 

B MINE NAME/AREA: MENTMORE MINE; MCKINLEY MINE 
MINE LOCATION - COUNTY: NAVAJO 
MINE LOCATION - STATE: NEW MEXICO 
AVERAGE HEAT CONTENT - BTU/LB: 9900 
RANGE HEAT CONTENT - BTU/LB: 9500-10,800 
AVERAGE ASH CONTENT - % 16 
RANGE ASH CONTENT - %: 15-20 
AVER/\GE MOISTURE CONTFNT - ." 13 
RANGE MOISnJRE CUNT£NT - %: 9-15 
AVERAGE SULFUR CONTENT - %: 0.~ 
RANGE SULFUR CONTENT - %: 0.4-0.6 
AVERAGE CHLORIDE CONTENT - %: 0.005 
RANGE CHLORIDE CONTENT - % 0-0.03 

C FUEL ANALYSIS METHOD (AVERAGE, SPOT, TYPICAL): AVERAGE 
~U£L ANALYSIS DATE: N/A 

PARTICLE CONTROL GENERAL DATA 
CONFIGURATION (INTEGRATED/SEGREGATED): SEGREGATED 
SPACE REQUIREMENTS - SQ FT: 

MECHANICAL COLLECTOR 
NUMBER OF MECHANICAL COLLECTORS: NONE 
NUMBER OF SPARES: 
TYPE: 
SUPPLIER: 
INLET FLUE GAS CAPACITY - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
PRESSURE DflOP IN. H20: 
PARTICLE OUTLET LOAD - GR/SCF: 
PARTICLE REMOVAL EFFICIENCY - %: 

ELECTROSTATIC PRECIPITATOR 
NUMBER OF ELECTROSTATIC PRECIPITATORS: 1 
NUMBER OF SPARES: 0 
TYPE (HOT SIDE/COLD SIDE): HOT SIDE 
SUPPLIER: AIR CORRECTION DIVISION, UOP 
INLET FLUE GAS CAPACITY - ACFM: 1,104,000 
INLET FLUE GAS TEMPERATURE - F: 710 
PRESSURE DROP - IN. H20: 0.5 

.PARTICLE OUTLET LOAD - GR/SCF: 0.04 
PARTICLE REMOVAL EFFICIENCY - % 99.6 
FLUE GAS CONDITIONING TYPE: NONE 

PARTICLE SCRUBBER 
NUMBER OF PARTICLE SCRUBBERS: NONE 
NUMBER OF SPARES: 
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GENERIC TYPE (VENTURI, PACKED IDWER, ETC.): 
SPECIFIC TYPE (FIXED THROAT, MOBILE BED, ETC.): 
TRADE/COMMON NAME: 
SUPPLIER: 
DIMENSIONS - FT: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYP~: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER.MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BOILER LOAD PER SCRUBBER (DESIGN) - %: 
GAS CONTACTING DEVICE TYPE {MOBILE BALLS, RODS, ETC.): 
NUMBER OF GAS CONTACTING ZONES: 
DISTANCE BETWEEN CONTACTING ZONES- IN.: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP- PSI: 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 
PH CONTROL ADDITIVE: 
GAS-SIDE PRESSURE DROP - IN. H20: 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
INLET GAS FLOW RATE - ACFM: 
INLET GAS TEMPERATURE - F: 
INLET S02 LEVEL - PPM: 
INLET S02 LEVEL - LB/MM BTU: 
INLET PARTICLE LEVEL - GR/SCF: 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 
OUTLET S02 LEVEL - PPM: 
OUTLET.S02 LEVEL- LB/MM BTU: 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - % 
PARTICLE REMOVAL EFFICIENCY - % 

FGO SYSTEM GENERAL DATA 
PROCESS TYPE (LIME, LIMESTONE, ETC): LIMESTONE 
PROCESS ADDITIVES (MG/ADIPIC ACID/ETC.): NONE 
SYSTEM SUPPLIER: RESEARCH-COTTRELL 
A-E FIRM: BURNS & MCDONNELL 
CONSTRUCTION FIRM: RESEARCH-COTTRELL 
APPLICATION {NEW/RETROFIT): NEW 
PARTICLE DESIGN REMOVAL EFFICIENCY - %: 99.6 

D S02 DESIGN REMOVAL EFFICIENCY - % 49 
CURRENT STATUS: OPERATIONAL 
TERMINATION DATE: N/A 



UTILITY EMISSION CONTROL SYSTEM DATA 
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COMMERCIAL START-UP: 6/79 
INITIAL STARi-UP: 4/79 
CONSTRUCTION COMPLETION: 4/79 
CONSTRUCTION INITIATION: 
CONTRACT AWARDED:· 8/74 
LETTER OF INTENT SIGNED: 
INITIATED BID REQUEST 
INITIATED PRELIMINARY DESIGN 

FGD DESIGN AND OPERATING PARAMETERS 
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DESIGN COAL SULFUR CONTENT - %: 1.0 
DESIGN COAL HEAT CONTENT - BTU/LB: 10,000 
DESIGN COAL ASH CONTENT - %: 17 . 
DESIGN COAL MOISTURE CONTENT - %: 18 
DESIGN COAL CHLORIDE CONTENT - %: 0 
FGD SYSTEM SPACE REQUIREMENTS - SQ FT: 43,560 (1 ACRE} 

E FGD SYSTEM TURNDOWN RATIO: 3.25/1 
F FGD SYSTEM TURNDOWN METHOD: REDUCE BOILER. LOAD 

FGD SYSTEM PRESSURE DROP - IN. H20: 5 
FGD SYSTEM OXIDATION - %: 80 
FGD SYSTEM SCRUBBER RECYCLE LIQUOR - % SOLIDS: N/A 
FGD SYSTEM ABSORBER RECYCLE LIQUOR - % SOLIDS: 10 
FGD SYSTEM MAINTENANCE RESPONSIBILITY LEVEL (SAME AS BOILER, LOWER, OR 

HIGHER}: SAME AS BOILER 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MANHOURS/DAY}: 72 

G FGD SYSTEM 'OPERATION & MAINTENANCE REQUIREMENT (OPERATORS/SHIFT}: 1 
H FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE 

PERSONNEL/SHIFT}: 5 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT {MAINTENANCE SHIFTS/DAY): 1 
FGD SYSTEM MAINTENANCE BY OUT~!U~ ~UNI~A~IU~S (MANHUUKS/YEAK): NONE 

I TYPE OF FGD SYSTEM MAINTENANCE CREW {DEDICATED, ETC.): DEDICATED 
SCHEDULE FOR BOILER MAINTENANCE PERSONNEL 

ROTATION TO FGD SYSTEM: N/A 
J TYPE OF MAINTENANCE SUPERVISORS (DEDICATED, ETC.): DEDICATED 
K FGD SYSTEM BYPASS CAPABILITY (YES/NO): YES 
L RESTRICTIONS TO USING BYPASS: NONE 

TIME SCHEDULE FOR REDUCED BOILER LOAD: NONE 
TIME SCHEDULE FOR BOILER SHUTDOWNS: 3 WEEK SCHEDULED OUTAGE 1/YEAR 

M PLANNED MAINTENANCE DURING REDUCED 
BOILER LOAD (TYP£ ANU f~cQUENCY): N/A 

PLANNED MAINTENANCE DURING BOILER 
SHUTDOWNS {TYPE AND FREQUENCY): GENERAL CLEANING AND INSPECTION 

TYPE OF MAINTENANCE -PERFORMED WHEN FAILURE OCCURS (OTHER THAN CORRECTING 
CAUSE OF FAILURE): GENERAL CLEANING AND INSPECTION 

QUENCHER/PRESATURATOR 
NUMBER OF QUENCHERS/PRESATURATORS: 2 

N NUMBER OF SPARES: 1 
TYPE: CYCLONIC SPRAY QUENCHER 
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LOCATION: BOTTOM OF ABSORBER 
SUPPLIER: RESEARCH-COTTRELL 
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SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: AISI 1110 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENtRIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: MAT-REINFORCED EPOXY 
LINER MATERIAL TRADE/COMMON· NAME: · COROLINE 505AR 
INLET GAS FLOW - ACFM: 400,000 
INLET GAS TEMPERATURE - F: 270 
PRESSURE DROP - IN. H20: <1 
LIQUID TYPE {MAKEUP WATER, RECLAIMED WATER, 

ABSORBER SLURRY, ETC.): ABSORBER SLURRY 
LIQUID RECIRCULATION RATE - GPM: 8000-10,000 
L/G RATIO - GAL/1000 ACF: 20 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: TYPE 316 STAINLESS STEEL 
NOZZLE PRESSURE DROP- PSI: 

ABSORBER 
NUMBER OF ABSORBERS: 2 

N NUMBER OF SPARES: 1 
0 GENERIC TYPE: COMBINATION 

SPECIFIC TYPE: SPRAY/PACKED 
TRADE/COMMON NAME: N/A 
SUPPLIER: RESEARCH-COTTRELL 
DIMENSIONS - FT: 30 DIA X 80 HIGH 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: AISI 1110 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME:. FLAKELINE 103 
BOILER LOAD PER ADSORBER - %: 50 
GAS/LIQUID CONTACT DEVICE TYPE: SPRAY ZONE AND VERTICAL CROSS CHANNEL 

FIXED GRID PACKING 
NUMBER OF GAS CONTACTING ZONES: 2 

P DISTANCE BETWEEN GAS CONTACTING ZONES - IN.: N/A 
NUMBER OF SPRAY HEADERS: 2 
NOZZLE MATERIAL: TYPE 316 STAINLESS STEEL 
NOZZLE PRESSURE DROP- PSI: 
LIQUID RECIRCULATION RATE -· GPM: 8000-10,000 
L/G RATIO - GAL/1000 ACF: 40 
GAS-SIDE PRESSURE DROP - IN. H20: 2-3 
SUPERFICIAL GAS VELOCITY - FT/SEC: 9-11 
ABSORBER TURNDOWN RATIO: 1.625:1 
ABSORBER TURNDOWN METHOD: REDUCE GAS FLOW 
INLET GAS FLOW RATE - ACFM: 200,000 
INLET GAS TEMPERATURE - F: 150-160 
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INLET S02 LEVEL - PPM: 430 
INLET S02 LEVEL - LB/MM BTU: 1.0 
INLET PARTICLE LEVEL - GR/SCF: 0.04 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 115 
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OUTLET S02 LEVEL - PPM: 250-300 {OVERALL) 
OUTLET S02 LEVEL - LB/MM BTU: 0.6 {OVERALL) 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REI~OVAL eFFICIENCY - %: 97 
P/\RTICI.E REMOVAL EFFICl~NCY - %: 99.G {OVERALL) 

MIST ELIMTNATOR 
FUNCTION (PRE-MIST ELIMINATOR/MIST I::.LlMINATOR): f~IST CLIMIN/\TOR 
TOTAL NUMBER OF MIST ELIMINATORS: 2 

N NUMBER OF SPARES: 1 
NUMBER PER MOUULE: 1 
GENERIC TYPE: IMPINGEMENT 
SPECIFIC TYPE: BAFFLE 
COMMON DESIGN: CHEVRON VANE 
MANUFACTURER: MUNTERS 
CONFIGURATION (HORIZONTAL/VERTICAL): HORIZONTAL 
SHAPE {Z-SHAPE/A-FRAME): A-FRAME LOWER STAGE; "EGG CRATE" UPPER STAGE 
NUMBER OF STAGES: 2 
NUMBER OF PASSES/STAGE: 3 
FREEBOARD DISTANCE - FT: 2 
DISTANCE BETWEEN STAGES- IN.: 12 
DISTANGF BETWEEN VANES - IN.: 4 (LOWER STAG!::.) 
VANE ANGLES - DEGREES: 45 (LOWER SIAGE) 
PKtSSURE DROP - IN. 1120: <1 
SUPERFICIAL GAS VELOCITY - FT/SEC: 9-11 
CONSTRUCTION MATERIAL GENERIC TYPE: ORGANIC 
CONSTRUCTION MATERIAL SPECIFIC TYPE: POLYVINYL CHLORIDE 
CONSTRUCTION MATERIAL TRADE/COMMON NAME: PV'c 
WASH WATER SOURCE (FRESH, BLENDED, SUPERNATANT): FRESH 
POINT OF WATER COLLECTION: TO REACTION TANK 
WASH DIRECTION {OVERSPRAY/UNDERSPRAY, FRONTSPRAY/BACKSPRAY): UNDERSPRAY 
WASH FRFQUENCY: INTERMITTENT (LOWER STAGE); ONCE EVERY l-OUR 

(UPPER STAGE) 
WASH DURATION: 20 SECONDS (UPPER STAGE) 
WASH RATE - GAL/MIN: 200 (UPPER STAGE) 
WASH COVERAGE- GAL/MIN SQ FT.: 

REHEATER 
Q NUMBER OF REHEATERS: NONE 

NUMBER OF SPARES: 
NUMBER PER MODULE: 
GENERIC TYPE (IN-LINE, INDIRECT l-OT AIR, IN-LINE BURNER, ETC.): 
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SPECIFIC TYPE (STEAM, ~T WATER,. ETC.): . 
COMMON DESIGN (BARE OR FIN TUBES, GAS OR OIL, ETC.): 
COMBUSTION FUEL SULFUR CONTENT - %: 
LOCATION: 
AVERAGE PERCENT OF GAS BYPASSED FOR REHEAT: 50 
TEMPERATURE INCREASE - F: 78 
INLET FLUE GAS FLOW RATE - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 115 
OUTLET FLUE GAS FLOW RATE - ACFM: 
OUTLET FLUE GAS TEMPERATURE - F: 193 
ENERGY REQUIREMENT - MM BTU/HR: 
NUMBER OF HEAT EXCHANGER BANKS: 
NUMBER OF BUNDLES PER BANK: 
NUMBER OF TUBES PER BUNDLE: 
STEAM OR WATER PRESSURE - PSIG: 
STEAM OR WATER TEMPERATURE - F: 
SELF CLEANING DEVICE TYPE: 
MATERIAL GENERIC TYPE: 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: 

FANS 
NUMBER OF FANS: 2 (1 FAN PER MODULE) 
NUMBER OF SPARES: 0 
DESIGN (CENTRIFUGAL, AXIAL, ETC.): CENTRIFUGAL 
SUPPLIER: ALLIS CHALMERS 
FUNCTION (UNIT/BOOSTER): UNIT 
APPLICATION (INDUCED DRAFT/FORCED DRAFT) - WRT ABSORBER: FORCED DRAFT 
SERVICE (WET/DRY): DRY . 
TYPE OF WASH: NONE 
LOCATION WRT MAJOR COMPONENTS: BETWEEN AIR PREHEATERS AND ABSORBERS 
FLUE GAS FLOW RATE - ACFM: 400,000 
FLUE GAS TEMPERATURE - F: 270 
PRESSURE DROP - IN. H20: 
MATERIAL GENERIC TYPE: CARBON STEEL 
MATERIAL SPECIFIC TYPE: AISI 1110 
MATERIAL TRADE/COMMON NAME: N/A 

DAMPERS 
LOCATION: (A) INLET (B) OUTLET (C) BYPASS 
NUMBER OF DAMPERS: (A) 2 (B) 2 (C) 2 
FUNCTION (CONTROL/SHUT-OFF): SHUT-OFF (ALL) 
GENERIC TYPE (LOUVER, BUTTERFLY, ETC.): (A) LOUVER (B) GUILLOTINE 

(C) LOUVER 
SPECIFIC TYPE (OPPOSED BLADE, 

PARALLEL BLADE, ETC.): (A&C) PARALLEL BLADE MUL TILOUVER 
(B) TOP-ENTRY GUILLOTINE 
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TRADE/COMMON DESIGN (SINGLE LOUVER/ 

ARIZONA ELECTRIC POWER 
APACHE 3 

DOUBLE LOUVER): (A&C) DOUBLE LOUVER/SEAL AIR 
(B) DOUBLE GUILLOTINE/SEAL AIR 

MANUFACTURER: 
MODULATION (OPEN/CLOSED, ETC.): OPEN/CLOSED (ALL) 
SEAL AIR - ACFM: 500 (ALL) 
SERVICE CONDITIONS (MAX GAS TEMP/TIME): 
MATERIAL GENERIC TYPE: (A) CARBON STEEL (B) CARBON STEEL (C) CARBON STEEL 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: N/A 

R LINER MATERIAL GENERIC TYPE: (A) NONE (B) HIGH ALLOY (C) HIGH ALLOY 
LINER MATERIAL SPECIFIC TYPE: (A) N/A (B) (C) 
LINER MATERIAL TRADE/COMMON NAME: (A) N/A (B) INCOLOY 8~25~CL~A~DDING 

AND INCONEL 625 SEALS (C) INCOLOY R?5 

DUCTWORK 
LOCATION: (A) INLET AND BY~ASS (B) OUTLET 
CONFIGURATION (CIRCULAR, RECTANGULAR, ETC.): RECTANGULAR (ALL) 
DIMENSIONS (DIAMETER, LENGTH, ETC.): 12FT X 14FT 
SHELL MATERIAL GENERIC TYPE: (A) CARBON STEEL (B) CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 

S LINER MATERIAL GENERIC TYPE: {A) NONE (B) ORGANIC 
LINER MATERIAL SPECIFIC TYPE: (A) N/A {B) VINYL ESTER 
LINER MATERIAL TRADE/COMMON NAME: {A) N/A (B) FLAKELINE 282-X 

EXPANSION JOINTS 
LOCATION: FRONT AND REAR OF ALL DAMPERS 
TYPE (METALLIC/ELASTOMERIC): ELASTOMERTC {ALL) 
~UNCflUN (GAS CIRCUIT/LtQUID CIRCUIT): GAS CIRCUIT (ALL) 
PRF~5URE (NEGATIVE/POSITIVE): POSITIVC ·(ALL) 
OPERATING TEMPERATURE - F: 270 INLET; 115 OUTLET; 270 BYPASS 
DESIGN CONFIGURATION {V-SHAPED, ETC.): 
MANUFACTURER: RAYBESTOS-MANHATTAN 
MATERIAL: VITON®/ASBESTOS 

REAGENT PREPARATION EQUIPMENT 
FUNCTION (LIMESTONE GRINDING, LIME SLAKING, ETC.): LIMESTONE GRINDING 
PREPARATION DEVICE (BALL MILL, CRUSHER, ETC.): BALL MILL 
DEVICE TYPE (T\JSE MILL, CONICAL MILL, ETC.): TUBE MILL 
MANUFACTURER: KENNEDY VAN SAUN 

T MATERIALS: RUBBER-LINED CARBON STEEL 
NUMBER OF DEVICES: 1 (SHARED BETWEEN UNITS 2 & 3) 
NUMBER OF SPARFS: 0 
FULL LOAD DRY FEED CAPACITY - TPH: 5 
PRODUCT QUALITY - % SOLIDS: 45 
FULL LOAD PRODUCT QUANTITY EMPLOYED - GPM: 20-30 
PREPARED REAGENT POINT OF ADDITION: ABSORBER FEED TANK 

U ON-SITE STORAGE CAPABILITY- DAYS:· 14 
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TANKS 
*SEE ATTACHMENT A 

PUMPS 
*SEE ATTACHMENT B 

MAJOR PIPING 
FUNCTION (RECYCLE SLURRY, RECLAIMED 
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WATER, SLUDGE, ETC.): (A) INSIDE ABSORBER (B) RECYCLE SLURRY AND SLUDGE 
(C) LINE FROM BOWL IN ABSORBER 

DIMENSIONS - IN.: (C) 16 
MANUFACTURER: 
MATERIAL: (A) TYPE 316L STAINLESS STEEL (B) RUBBER-LINED CARBON STEEL 

(C) FRP 

MAJOR VALVES 
LOCATION: (A) PUMP SUCTION SIDE (B) PUMP DISCHARGE, (C) DRAIN 
FUNCTION (ISOLATION, CONTROL, ETC.): ISOLATION (:ALL) 
TYPE (BALL, GLOBE, PLUG, ETC.): (A) BUTTERFLY (B) PLUG (C) BUTTERFLY 

V CONTROL MOD~ (AUTOMATIC/MANUAL): AUTOMATIC (ALL) 
DIMENSIONS- IN.: 
MANUFACTURER: (A) KEYSTONE (B) DEZURIK (C) KEYSTONE 
MATERIAL: (A) BAKELITE PLASTIC DISCS AND RUBBER-LINED SEATS 

(B) RUBBER-LINED (C) TYPE 316 STAINLESS STEEL WITH TEFLON® SEATS 

THICKENERS 
NUMBER OF THICKENERS: NONE 
NUMBER OF SPARES: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY - GAL : 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
RAKE MATERIAL: 
FEED STREAM SOURCE: 
FEED STREAM CHARAC.TERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: 
OVERFLOW STREAM DISPOSITION: 

SOLIDS DEWATERING 
DEVICE GENERIC TYPE (CENTRIFUGE, VACUUM FILTER, ETC.): NONE 
DEVICE SPECIFIC TYPE (DRUM, HORIZONTAL BELT, ETC.): 
DEVICE COMMON DESIGN (ROTARY, BELT FILTER, ETC.): 

( 
I 

I 
' 
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NUMBER OF DEVICES: 
NUMBER OF SPARES: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPAC I TV: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BELT MATERIAL GENERIC TYPE: 
BELT MATERIAL SPECIFIC TYPE: 
BELT MATERIAL TRADE/COMMON NAME: 
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FEED STREAM SOURCE (ABSORBER BLEED, THICKENER UNDERFLOW, ETC.): 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM DISPOSI TIUN: 
OVERFLOW STREAM DISPOSITION: 

SLUDGE 
FULL LOAD QUANTITY - TPH/DRY: 
MOISTURE CONTENT - % TOTAL FREE WATER: 70 
PERCENT CAS03 - DRY: 
PERCENT CAS04 - DRY: 80 
PERCENT CAOH2 - DRY: 
PERCENT CAC03 - DRY: 
PERCENT ASH - DRY: 
PERCENT OTHER COMPOUNDS - DRY: 

SLUDGE TREATM~NT 
METHOD: NONE 
COMMON DESIGN (RECYCLE STREAM, BLEED STREAM, ETC.): 
DEVICE (OXIDATION TANK, PUG MILL, ETC.): 
PROPRIETARY PROCESS (IUCS, DRAVO, ETC.): 
INLET FLOW RATE - GPM: 
INLET QUALITY - % SOLIDS: 

SLUDGE DISPOSAL 
NATURE (INTERIM/FINAL): .FINAL 

W GENERIC TYPE (LANDFILL, POND, ETC.): POND (SHARED BETWEEN UNITS 2 & 3) 
SPECIFIC TYPE (DIKED, SIDE HILL, ETC.): DIKED 
COMMON DESIGN (ABANDONED SURFACE MINE, ETC.): BELOW GRADE 
LOCATION (ON-SITE/OFF-SITE): OFF~SITE 

X TRANSPORTATION METHOD (PIPELINE, TRUCK, ETC.): PIPELINE 
SITE TREATMENT (CLAY LINING, SYNTHETIC LINING, ETC.): NONE 
SITE DIMENSIONS - AREA/DEPTH: 25 m 30 ACRES BY 18 FT DEEP 
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SITE CAPACITY - VOLUME/ACRE-FT/TONS: 
SITE SERVICE LIFE - YEARS: 30 

PROCESS CONTROL AND INSTRUMENTATION 
PROCESS STREAM: QUENCHER RECYCLE LINE 
CHEMICAL PARAMETERS {PH, ETC.): PH 
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PHYSICAL PARAMETERS {PERCENT SOLIDS, DENSITY, FLOW, ETC.): PERCENT SOLIDS 
CONTROL LEVELS: 5.0 {PH) 
MONITOR TYPE {MANUFACTURER, ETC.): 
MONITOR LOCATION: 
PROCESS CONTROL MANNER (AUTOMATIC/MANUAL): MANUAL 
PROCESS CONTROL MODE {FEEDBACK/FEED FORWARD): 

WATER BALANCE 
WATER BALANCE ENTRIES {DESIGN/ACTUAL): DESIGN 
TYPE {OPEN/CLOSED): OPEN 
EVAPORATION WATER LOSS - GPM: 
SLUDGE HYDRATION WATER LOSS - GPM: 
SLUDGE INTERSTITIAL WATER LOSS - GPM: · 
POND SEEPAGE/RUNOFF WATER LOSS - GPM: --------------
EFFLUENT WATER LOSS - GPM: 
RECEIVING WATER STREAM NAME: 
MAKEUP WATER ADDITION- GPM: 1840 

Z SOURCE OF MAKEUP WATER (RIVER WATER, ETC.): WELL WATER 
MAKEUP WATER ADDITION POINTS & AMOUNTS: ME WASH AND SLURRY PREPARATION 
MAKEUP WATER PRE-TREATMENT TYPE: NONE 

CHEMICALS AND CONSUMPTION 
FUNCTION (ABSORBENT, SOLIDS SETTLING, ETC.): ABSORBENT 
NAME (LIMESTONE, ADIPIC ACID, ETC.): LIMESTONE 
PRINCIPAL CONSTITUENTS: >93% CaC03 
SOURCE/SUPPLIER: PAUL LIME 
SUPPLIER LOCATION: DOUGLAS, ARIZONA 
CONSUMPTION (SPECIFY UNITS): 
UTILIZATION - %: 99 
POINT OF ADDITION: BALL MILL 

ECONOMICS (ADJUSTED FOR CONSISTENCY; MID-1980 TIME BASE; 65% CAPACITY FACTOR) 
CAPITAL COST- $: 11,400,000 
CAPITAL COST - $/KW: 58.4 
OPERATING COST - MILLS/KWH: 1.46 

MAINTENANCE COST: $50,700/YR 
LABOR COST: $21,700/YR 
UTILITIES COST: $2,750,000/YR 
CHEMICALS COST: $52,200/YR 
WASTE DISPOSAL COST: $200/YR 

FGD SPARE CAPACITY IND·ICES 
SCRUBBER - %: N/A 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/12/81-8/13/81 

N ABSORBER - %: 100 
MIST ELIMINATOR - %: 0 
REHEATER - %: N/A 
FAN - %: 0 
BALL MILL - %: 0 
SLAKER - %: N/A 
EFFLUENT I{)LD TANK - %: 0 
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ARIZONA ELECTRIC POWER 
APACHE 3 

RECIRCULATION PUMP-%: 50 (ABSORBER RECIRCULATION); 

THICKENER - %: N/A 
VACUUM FI!. TFR - %: N/ A 
CENTRIFUGE - %: N/A 

FGD SPARE COMPONENT INDICES 
SCRUBBER: N/A 

N ABSORBER: 1.0 
MIST ELIMINATOR: 0 
REIIEATER: N/A 
FAN: 0 
BALL MILL: 0 
SLAKER: N/A 
EFFLUENT I{)LD TANK: 0 

100 (QUENCHER RECIRCULATION) 

RECIRCULATION PUMP: 1 (ABSORBER RECIRCULATION); 2 {QUENCHER RECIRCULATION) 
THICKENER: N/A 
VACUUM FILTER: N/A 
CENTRIFUGE: N/A 

PILOT PLANT 
UNIT NUMBER: NONE 
PARTICIPANIS: 
PROCESS: 
PLANT DESIGN: 
SUPPLIER: 
SERVICE DATE: 
PERIOD OF OPERATION - MONTHS: 
GAS FEED: 
EQUIVALENT SCRUBBED CAPACITY - MW: 
STATUS (ACTIVE/TERMINATED): 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/12/81-8/13/81 
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ARIZONA ELECTRIC POWER 
APACHE 3 

ATTACHMENT A 

TANKS 
FUNCTION (ABSORBER EFFLUENT ..ULD, SCRUBBER RECYCLE, ETC.}: ABSORBER FEED' 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): COVERED 
LOCATION: . NEXT TO ABSORBERS 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 25 X 40 
CAPACITY - GAL: 38,000 
RETENTION TIME - MIN: 13 (WITH ONE ABSORBER IN OPERATION} 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: TOP ENTRY 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER 
LINER MATERIA~ TRADE/COMMON NAME: FLAKELINE 103 

TANKS 
FUNCTION (ABSORBER EFFLUENT ..ULD, SCRUBBER RECYCLE, ETC.): REAGENT FEED 
NUMBER OF TANKS: 1 (SHARED BETWEEN UNITS 2 & 3) 
NUMBER OF SPARES: 0 . 
TYPE (OPEN/COVERED): COVERED 
LOCATION: NEXT TO BALL MILL 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME -MIN: 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: TOP ENTRY 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): MILL SLURRY SUMP 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): OPEN 
LOCATION: lJNDERNFA TH RAI.I .. MT I.L 
CONFIGURATION: CIRCULAR 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/12/81-8/13/81 

DIMENSIONS - FT: 2 X 3 
CAPAC I TV - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: TOP ENTRY 
AGITATOR MATERIALS: CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPEGIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLO, 
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SCRUBBER RECYCLE, ETC.): WASTE SLURRY SUMP PIT 
NUMBER OF TANKS: 1 (SHARED BETWEEN UNITS 2 & 3) 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): OPEN 
LOCATION: 
CONFIGURATION: SQUARE 
DIMENSIONS - FT: 
CAPAC lTV - GAL : 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: TOP ENTRY 
AGITATOR MATERIALS: 
SHELL MATERIAL GENERIC TYPE: CONCRETE 
SHELL MATERIAL SPECIFIC TYPE: N/A 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINE~ MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

-~--. ·-- -....:-:JO ¥> --- •• 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/12/81-8/13/81 

-93-

ARIZONA ELECTRIC POWER 
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ATTACHMENT B 

PUMPS·· 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): ABSORBER RECYCLE 
NUMBER OF PUMPS: 3 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): V-BELT 
MANUFACTURER: JOY /D£NVER 
PUMP MODEL NUMBER: SRL1, SRL-C, 18-16 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 10,000 
MOTOR BRAKE HP: 400 
SPEED - RPM: 3000 
HEAD - FT: 85 
SERVICE (PH, SOLIDS): PH 4.0-5.4, 10% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: N/A 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): QUENCHER RECYCLE 
NUMBER OF PUMPS: 4 
NUMBER OF SPARES: 2 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): V-BELT 
MANUFACTURER: JOY/DENVER 
PUMP MODEL NUMBER: SRL1, SRL-C, 16-14 
PUMP DRIVE (BELT, VARIABLE, Ull{tCT, ETC.): BELT 
CAPACITY - GPM: 10,000 
MOTOR BRAKE HP: 250 
SPEED - RPM: 3000 
HEAD - FT: 10 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: N/A 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): MILL SLURRY RECYCLE 
NUMBER OF PUMPS: 2 (SHARED OCTWEEN UNITS 2 & 3) 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/12/81-8/13/81 

NUMBER OF SPARES: 1 
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GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE {BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): V-BELT 
MANUFACTURER: GALIGHER 
PUMP MODEL NUMBER: 
PUMP DRIVE {BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 
MOTOR BRAKE HP : 40 
SPEED - RPM: 
HEAD - FT: 
SFRVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: RliRRER .. LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: STAINlESS STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: AUSTENITIC 
IMPELLER MATERIAL TRADE/COMMON NAME: TYPE 316 OR TYPE 317 

PUMPS 
FUNCTION {ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): ADDITIVE FEED 
NUMBER OF PUMPS: 2 {SHARED BETWEEN UNITS 2 & 3) 
NUMBER OF SPARES: 1 
GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE {BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): V-BlLT 
MANUFACTURER: INGERSOLL-RAND 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABl.E) DIRECT, ETC.): BELT 
CAPACITY - GPM: 500 
MOTOR BRAKE HP: 
SPEED - RPM; 
HEAD - FT: 50 
SERVICE {PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME; 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, 

ABSORBER RECIRCULATION, ETC.): WASTE SLURRY TRANSFER 
NUMBER OF PUMPS: 1 {SHARED BETWEEN UNITS 2 & 3) 
NUMBER OF SPARES: 0 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): MOYNO 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT 
COMMON DESIGN (V-BEL T, ETC.): V-BEL T 



UTILITY .EMISSION CONTROL SYSTEM DATA 
DATE: 8/12/81-8/13/81 

MANUFACTURER: ROBBINS & MYERS 
PUMP MODEL NUMBER: 
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PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 
MOTOR BRAKE HP: 
SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS}: 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPEC"IFIC TYPE: 
CASING MATERIAL TRADE /COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: N/A 
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COMMENTS/FOOTNOTEs· 

INCLUDES 3 SMALL GAS FIRED TURBINES IN ADDITION TO THE APACHE UNITS 1, 
2, & 3. 
AEPCO OWNS THE CARBON COAL COMPANY WHICH SUPPLIES 90% OF THEIR COAL. THE 
REMAINING 10% IS OBTAINED FROM PITTSBURGH MIDWAY LOCATED IN THE SAME 
AREA. COAL CHARACTERISTICS ARE VIRTUALLY THE SAME. 
CARBON COAL COMPANY SPOT ANALYSIS (7/27/81) 

AVERAGE HE.O.T CONTENT • BTU/LB: 9fiq~ 
AVERAGE ASH CONTENT - %: 16.04 
AVERAGE MOISTURE CONTENT - %: 13.46 
AVERAGE SULFUR CONTENT - %: 0.42 
AVERAGE CHLORIDE CONTENT - %: 0.01 

DESIGNED FOR 97% S02 REMOVAL WHEN ALL THE FLUE GAS IS SCRUBBED, BUT ONLY 
HALF THE GAS IS SCROBBED FOR AN OVERALL REMOVAL EFFICIENCY OF 49%. 
BASED ON TOTAL DESIGN SYSTEM CAPACITY OF 197 MW. 
FLUE GAS IS PASSED THROUGH AN ABSORBER DOWN TO A MINIMUM LOADING OF 
60 MW. BELOW 60 MW, THE FLUE GAS IS BYPASSED TO THE STACK. 
3 SHIFTS/DAY SEVEN DAYS A WEEK (SHARED BETWEEN UNITS 2 & 3). 
1 SHIFT/DAY SEVEN DAYS A WEEK (COMPRISED OF 1 INSTRUMENTAL, 1 ELECTRICIAN, 
AND 3 MISCELLANEOUS MAINTENANCE PERSONNEL DEDICATED TO BOTH FGD SYSTEMS). 
ON SECOND SHIFT 5 DAYS/WEEK THERE ARE 4-6 NON-DEDICATED MAINTENANCE 
PERSONNEL AVAILABLE TO PERFORM FGD SYSTEM MAINTENANCE ON AN AS-NEEDED 
BASIS. 
1 FOR DAY SHIFT ONLY. 
FGD SYSTEM TOTALLY BYPASSED AT UNIT LOAD OF 60 MW. 
WITHIN NSPS GUIDELINES. 
WORK PERFORMED ON SPARE ABSORBER AS NEEDED. 
ONLY ONE TRAIN IS NEEDED TO MEET THE SO EMISSION STANDARD. 
DOUBLE LOOP COMBINATION TOWER WITH SPRA~ TOWER (QUENCHER) LOWER STAGE AND 
"WETTED FILM CONTACTOR" GRID TYPE UPPER STAGE (RESEARCH-COTTRELL DESIGN). 
SINGLE STAGE MUNTERS PACKING IS 48 IN. IN THICKNESS AND APPROXIMATELY 
30 FT ABOVE ABSORBER BOWL. 
SINCE ONLY ONE MODULE IS NEEDED TO MEET COMPLIANCE, THE SYSTEM EFFECTIVELY 
HAS BYPASS REHEAT. HOWEVER, THE DUCTWORK AND STACK ARE DESIGNED FOR BOTH 
ABSORBERS TO OPERATE SIMULTANEOUSLY WITHOUT ANY REHEAT. 
THE OUTLET AND BYPASS DAMPERS ARE CLAD ON WET SIDE ONLY. THE WET SIDE IS 
THE UPSTREAM SIDE. FOR THE INLET DAMPERS AND THE DOWNSTREAM SIDE fUR fHI:. 
BYPASS DAMPERS. 
AN EMERGENCY SPRAY SYSTEM IS AVAILABLE TO PREVENT HEAT DAMAGE TO THE 
LINING IN THE OUTLET DUCT AND THE FLUE. THE SAME TYPE OF SPRAY SYSTEM 
WILL ALSO BE INSTALLED ON UNIT 2. 
LINED WITH BLACK NATURAL RUBBER. 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/12/81-8/13/81 
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COMMENTS/FOOTNOTES {CONTINUED) 

U LIMESTONE STORAGE PILE {14 DAYS); LIMESTONE SLURRY STORAGE {14-16 HOURS). 
V AUTOMATIC IN FAILURE MODE; OTHERWISE CONTROLLED BY SWITCHES ON CONTROL 

PANEL. 
W ASH POND AND SLUDGE POND ARE SHARED BETWEEN UNITS 2 & 3. 
X ASH POND {8 IN. DIA. PIPELINE); SLUDGE POND {4 IN. DIA. PIPELINE). 
Y AUTOMATIC PH AND PERCENT SOLIDS MONITORS LOCATED IN THE QUENCHER (BOTTOM 

OF ABSORBER VESSEL) ARE NO LONGER USED. GRAB SAMPLES ARE TAKEN MANUALLY 
FROM THE QUENCHER PUMP RECYCLE LINE ON AN I{)URL Y BASIS TO MEASURE PH AND 
PERCENT SOLIDS. 

Z FIVE 900-1000 FT DEEP WELLS {NO POND WATER RETURN IS USED). 
AA UNITS 2 AND 3 COMBINED. 
BB THE RUBBER-LINED SUMP PUMP IMPELLERS WERE REPLACED WITH TYPE 316 STAINLESS 

STEEL IN ONE CASE, AND WITH TYPE 317 STAINLESS STEEL IN ANOTHER. 
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PERFORMANCE DATA 



Pertod Boller FGO 
Uttl tty/untt Date hours hours l'lodule hours 

Arizona Electric 
Power 
Apache 2 8/78 744 System 

9/78 720 System 

10/78 744 303 System 

11/18 720 488 System 334 

12n8 744 512 Syste~~ 0 

Connerctal 1n9 744 662 System 0 
start-up 

2n9 672 504 System 0 

3n9 744 372 System 0 

4/19 720 720 System 
-

5/l9 744 Sy_stem 

6/19 720 System 

7/19 744 System 

8/19 744 System 

Avatl- Problem 
abil tty equipment area 

Ductwork 

l'lonttors 

L tmestone ball 
mill 

Reagent feed line 

System 

System 

Boller 

Reagent feed 
plptng 

Ball mill 

Reagent handling 
system 

Problem descrtptton/comments 

lntttal operation of the FGO system was conducted 
for testing purposes 

Testing continued 

Uttltty decided that In approxtaately a year the 
scrubber Inlet ductwork would be changed from 
carbon steel to stainless steel 

so2 stack monitors not operating 

Unable to operate at destgn capacity 

30-hour outage due to ruptured 1tne 

FGO system .as down from 12/78 through 2/79 for 
various shakedown/debugging problems (such as 
matntalntng recycle pump operation) 

Shakedown/debugging problems continued . 
Boller explosion caused unit to be down enttre month 

Compliance tests were completed and unit declared 
conmerctal 

FRP rupturing problem (particularly at plptng 
connect Ions) 

Underdestgned 

Feed line failures and ptpe plugging problems 
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' Period Boiler FGD Avail-
Utility/unit Dlte hours hours Nodule hc·urs abtl i ty 

Apache 2 gf"/9 720 ·;;ystem 
[continued) 

10/7'9 744 :iystem 0 0 

ll/79 720 41 :lyste11 41 100 

12/79 744 130 :lystem 0 100 

1/IIJ 744 731 :tyste111 C26 91 

2/IIJ 696 668 ~ystl!lll 646 93 

3/IIJ 744 744 ~ystem 738 !19 

4/80 720 67B ~ystan 442 67 

I 5/80 744 744 !.ystem 673 91 

6/811 720 !.ystem 

Problem 
equipment area 

Piping 

Reagent hantllt ng 
syste111 

Pumps 

Ballmtll 

ESP 

P1111ps 

PIIIIIPS 

Valves 

Ball •tll 

Piping 

Pumps 

Ball 111 ll 

P~s and velves 

P•."'blen descriptton/cllllllll!nts 

The FRP :;ectlon from the ball mtll to the mdules 
failed :utility ts In the process of replacing all 
FRP piping with carbon steel ptptng) 

Madules •OMn enttre .onth for ptptng repairs 

Ulllt was dow .ost of the 111nth for 1 scheduled 
t:nspect I on 

Rsgent lllnd·: lng system problems were resolved and 
.... tt llliiS av.llable 1001 of the ttm ! 

Ml'lfunct·lonetl 

Bn~ken feed llel t 

Failed 

Mall funct ionetl 

1Wfunctione4 

SUcking pro.~lM 

Fed belt pl"llblaas 

Slurry r~ctrculatton ptpeltne ruptured 

FaJlure problem 

Halfunct·onell 

Failure problem 

Utility lost data 
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Pertod BotleT FGO 
Uttl tty/unl't Date hou" hours J11Ddu1e hours 

Apache 2 uao 744 73B 202 
(conttnued) 

203 
System 633 

BHO 744 714 202 

203 
Systl!lll 471 

9/!JO 720 202 
203 

System 

10/!JO 744 699 202 

203 
System 613 

11/BD 720 214 202 
203 

System 4B 

12/BO 744 743 202 
203 

Syst• 743 

Avatl- Problem 
abtl tty equtpment area 

100 

BS 
100 Oaq~er 

Packtng pump 

Ctrcutt breaker 

0 ltner 

97 Sample 1 tne 
97 

0 

93 
93 System control 

20 
0 

20 Ball mtll 

100 
0 

100 

Prob1e. descrtptton/ca..ents 

Module 202 was avatltble enttre 1110nth but was not 
operated 

Bypass d .. r 

Fatled 

Malfuncttoned 

Module down enttre month because of reltntng 

24-hour outage due to sa.ple ltne fatlure 

No tnfonnatton was reported 

Module down enttre 10nth for 1 scheduled 
tnspectton 

pH tnstabtltty problems 

72-hour outage due to ball mtll fatlure 
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Period Boiler FGO 
UtI 1t ty/uni t Date hours hours Module hours 

Arizona Electric 
PoWI!r 
Apache 3 6/79 . 720 System 

7/79 744 Systen 

8/79 744 System 

I 
Connerchl 9/79 720 Syst;em I 

I start-up I 
I 

10/79 744 Sysr.em I 0 

11/79 720 713 30: 
301 

Sys:ew E44 

12179 744 744 30:! 
301 . 

Sys-:em 141 

1/80 744 744 ' 30:! ' 
301 

Syso;em €82 

2/80 696 671 30~ 
301 

Sys·:em 497 

Avafl- Problem 
abfl tty equipml!nt area 

Reagent handl lr.g 
system 

Piping 

0 Reagent llandl h•g 
system 

e.g 
e.g 

lCoO 

100 Damper 

~·2 PUIIIPS 

Ball mill 

~li ESP 

Pumps -

•rob"e. descrtptton/c~ts 

Minor shakHowl problems were encountered during 
tniUal stnt-.., 

feedlNne failures and pipe plugging problems 
(rea~ent h~ndling system accommodates ba~h 
Apa·:lle 2 and 3 t 

The rAP sec:ton of feed pipe from the ball mill 
to the mod•les failed 

Modules dow en·:tre 110nth for piping repairs 

·outage time was due to faulty boiler flue damper 

Ma 1 f •.-IC t i oned 

Broken feed bel: 

Fa11t!d 

M!llfunctioned 
-
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Period Bo11er fGO 
Ut 111 ty/unl t Oete hour:s hours Module hours 

Apache 3 3/80 744 744 302 
(continued) 303 

System 677 

. .. 

4/80 720 227 302 
303 

System 227 

S/80 744 39 302 
- 303 

System 0 

6/80 720 302 
,. 303 

System 

7/80 744 721 302 

303 

System 216 

8/80 744 599 302 

303 
System 402 

9/80 720 302 
303 

System 

Ava11- Problem 
ab111ty equipment area 

91 P1111ps 

Valves 

Ba11 m111 

g9 Piping 

Pumps 

0 System 

2g Absorber 

0 Absorber 

29 Pump 

99 Pump 

99 Samp 11 ng 11 ne 
99 

Proble. descrlptlon/c~ts 

Malfunctioned 

Sticking problem 

feed belt problems 

Slurry recirculation pipeline ruptured 

fa11ure problem 

System down entire month for 1 scheduled Inspection 
(the liners In the quencher were repaired during 
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ARIZONA PUBLIC SERVICE 

CHOLLA 1, 2 
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SECTION 1 

BACKGROUND 

Arizona Public Servic~ 
Cholla 1, 2 

The Cholla Power Station of Arizona Public Service is 

located near Joseph City, Arizona. Cholla is a planned five­

unit generating station with four of the units presently operat­

ing. Euch unit burnc low-culfur, bituminouc coal that ha~ a 

typical heating value of 10,150 Btu/lb and an average sulfur 

content of 0.5%. 

In May 1962 when Cholla 1, a 119-MW (gross) unit, began 

operations, no environmental controls were in effect. During 

the 1970's, the Arizona State Department of Health promulgated a 

regulation requiring that particulate matter emissions not 

exceed 0.196 pounds per million Btu and so2 emissions not exceed 

1.0 pound per million Btu. In order for Cholla 1 to comply with 

these regulations, the utility found it necessary to install an 

FGD system. A contract was awarded to Research-Cottrell to 

design and install a wet limestone scrubbing system. The 

emission control system desiqn was a result of a pilot plant 

program conducted at the station by Research-Cottrell and 

Arizona Public Service. The scrUbbers were installed primarily 

to control particulate matter; therefore, only one of the two 

scrubbing trains was equipped with an S02 absorber. The FGD 

system commenced operation in October 1973. 
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The generating capacity of the Cholla Power Station was 

expanded in mid-1978 when unit 2, which is rated at 285 MW 

(gross), was brought on line. Because emission regulations 

required that three of the five units planned for the Cholla 

station be equipped with FGD systems, Research-Cottrell was 

contracted to install a limestone FGD system for S02 control. 

The system began initial operations in April 1978. 

Cholla 3 is equipped with an ESP for particulate matter 

control only. Cholla 4 includes a Research-Cottrell limestone 

FGD system which commenced initial operations in March 1981. 
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SECTION 2 

PROCESS DE$CRIPTION 

Arizona Public ·Service 
Cholla 1, 2 

The Cholla 1 FGD system consists of two parallel modules (A 

and B), each designed to accomodate SO% of the total boiler flue 

gas flow of 480,000 acfm at 276°F. Module A includes a variable­

throat, flooded-disc scrubber for particulate control, followed 

by a combination tower (spray/packed) that uses a limestone 

slurry for 502 removal. 

Module B differs from Module A only ~n that the absorber 

tower is not packed and limestone slurry is not circulated 

through it. Module A is designed for 90% 502 removal efficiency 

and Module B for 25%. This yields a combined 502 removal effi­

ciency of 58.4%. This efficiency is based on an inlet S02 

concentration of approximately 400 to 500 ppm. Either or both 

modules can be bypassed. 

Before exiting ~he modules, the flue gas passes through a 

chevron vane mist eliminator (one per module) before being 

reheated by an in-line steam reheater. The flue gas from each 

module is then ducted to a common 250-foot concrete stack. 

The Cholla 2 FGD system consists of four combination towers 

(spray/packed) where limestone slurry is recirculated for 

primary 502 removal. Each absorber module is preceeded by a 

flooded disk venturi scrubber for particulate matter removal. 
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From each module, the flue gas passes through chevron vane mist 

eliminators prior to being ducted through a common in-line steam 

reheater and exiting through a 550-foot stack. 

Both FGD systems operate in an open water loop mode and the 

untreated waste is disposed of in an on-site unlined pond. Flow 

diagrams for the Cholla 1, 2 FGD systems are shown on the next 

two pages. 
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SECTION 3 

OESIGN DATA 

Arizona Public Service 
Cholla 1, 2 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/14/81 

GENERAL PLANT INFORMATION 

ARIZONA PUBLIC SERVICE 
CHOLLA 1 

COMPANY NAME: ARIZONA PUBLIC SERVICE COMPANY 
ASSOCIATED UTILITIES: NONE 
PLANT NAME: CHOLLA 
UNIT NUMBER: 1 
PLANT ADDRESS: P.O. BOX 188 
CITY: JOSEPH CITY 
COUNTY: NAVAJO 
STATE: ARIZONA 
ZIP CODE: 85036 
EPA REGION: 9 
RIVER BASIN/LAKE REGION: COLORADO 
REGULATORY CLASSIFICATION: STATE STANDARD MORE STRINGENT THAN NSPS (12/71} 
PARTICLE EMISSION LIMITATION - LB/MM BTU: 0.196 
S02 EMISSION LIMITATION - LB/MM BTU: 1.0 
NOX EMISSION LIMITATION - LB/MM BTU: 0.8 
NET PLANT GENERATING CAPACITY - MW: 645 
GROSS UNIT GENERATING CAPACITY - MW: 119 
NET UNIT GENERATING CAPACITY WITH FGD - MW: 115 
NET UNIT GENERATING CAPACITY W/0 FGD - MW: 119 
EQUIVALENT SCRUBBED CAPACITY - MW: 119 

UNIT DATA (BOILER AND STACK} 
BOILER SUPPLIER: COMBUSTION ENGINEERING 
FURNACE TYPE (PULVERIZED COAL, CYCLONE, ETC.}: PULVERIZED COAL 
FURNACE FIRING METHOD: TANGENTIAL 
WET BOTTOM/DRY BOTTOM: DRY BOTTOM 
FURNACE DRAFT TYPE (FORCED, INDUCED, BALANCED}: BALANCED 
SERVICE LOAD (BASE, PEAK, STANDBY, ETC.}: BASE 
COMMERCIAL SERVICE DATE: 1962 
DESIGN. BOILER FLUE GAS FLOW - ACFM: 480,000 
FLUE GAS TEMPERATURE - F: 276 
FLUE GAS OXYGEN - %: 3 
HEAT RATE - BTU/KWH: 10,320 
DESIGN FIRING RATE - TPH: 54 
EXCESS AIR - %: 15 
CAPACITY FACTOR - %: 93 
STACK HEIGHT - FT: 250 
SHELL MATERIAL: CONCRETE 
FLUE MATERIAL GENERIC TYPE: ACID-RESISTANT BRICK AND MORTAR 
FLUE MATERIAL SPECIFIC TYPE: 
FLUE MATERIAL TRADE/COMMON NAME: 
FLUE LINER MATERIAL GENERIC TYPE: NONE 
FLUE LINER MATERIAL SPECIFIC TYPE: N/A 
FLUE LINER MATERIAL TRADE/COMMON NAME: N/A 
FLUE INNER DIAMETER - FT: 12 
STACK GAS INLET TEMPERATURE - F: 161 
STACK GAS OUTLET VELOCITY - FT/SEC: 65 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/14/81 

FUEL DATA (ACTUAL) 

ARIZONA PUBLIC SERVICE 
CHOLLA 1 

FUEL GRADE (LIGNITE, SUBBITUMINOUS, ETC.): BITUMINOUS 
NAME OF SUPPLIER: PITTSBURG & MIDWAY COAL CO. 
MINE NAME/AREA: MCKINLEY MINE 
MINE LOCATION - COUNTY: MCKINLEY 
MINE LOCATION - STATE: NEW MEXICO 
AVERAGE HEAT CONTENT - BTU/LB: 10,150 
RANGE HEAT CONTENT - BTU/LB: 9650-10,600 
AVERAGE ASH CONTENT - ~ 13.5 I 

RANGE ASH CONTENT - %: 9.7-22.5 
AVERAGE MOISTURE CONTENT - t 16 
RANGE MOISTURE CONTENT - %: 
AVERAGE SULFUR CONTENT - ~: 0.50 
RANGE SULFUR ~ONTENT - %: 0.4-1.0 
AVERAGE CHLORIDE CONTENT - %: 0.02 
RANGE CHLORIDE CONTENT - % 0.01·0.04 
FUEL ANALYSIS METHOD (AVERAGE, SPOT, TYPICAL): 
FUEL ANALYSIS OAT~: 

PARTICLE CONTROL GENERAL DATA 
CONFIGURATION (INTEGRATED/SEGREGATED): INTEGRATED 
SPACE REQUIREMENTS - SQ FT: 

MECHANICAL COLLECTOR 
NUMBER OF MECHANICAL COLLECTORS: 1 
NUMBER OF SPARES: 0 
TYPE: CYCLONE (MULTI ... TIIRE) 
SUPPLIER: RESEARCH-COTTRELL 
INLET FLU~ ~AS CAPACITY - ACFM: 480,000 
INLET FLUE GAS TEMPERATURE - F: 276 
P~~SSURE DROP - IN. H20; 
PARTICLE OUTLET LOAD - GR/SCF: 1.2-2.0 
PARTICLE REMOVAL EFFICIENCY - %: 75 

ELECTROSTATIC PRECIPITATOR 
NUMBER OF ELECTROSTATIC PRECIPITATORS: NONE 
NUMBER OF SPARES: 
TYPE (HOT SIDE/COLD SIDE): 
SUPPLIER: 
INLET FLUE GAS CAPACITY - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 
PARTICLE OUTLET LOAD - GR/SCF: 
PARTICLE REMOVAL EFFICIENCY - % 
FLUE GAS CONDIT I ON I NG TYPE: 

PARTICLE SCRUBBER 
NUMBER OF PARTICLE SCRUBBERS: 2 
NUMBER OF SPARES: 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/14/81 

ARIZONA PUBLIC SERVICE 
CHOLLA 1 

GENERIC TYPE (VENTURI, PACKED TOWER, ETC.): VENTURI 
A SPECIFIC TYPE (FIXED THROAT, MOBILE BED, ETC.): VARIABLE-THROAT (NO LONGER 

VARIABLE) 
TRADE/COMMON NAME: FLOODED DISC SCRUBBER 
SUPPLIER: RESEARCH-COTTRELL 
DIMENSIONS - FT: 6 DIA X 45 HIGH 
SHELL MATERIAL GENERIC TYPE: STAINLESS STEEL 
SHELL MATERIAL SPECIFIC TYPE: TYPE 316L 
SHELL MATERIAL TRADE/COMMON NAME: N/A 

B LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: MAT-REINFORCED EPOXY 
LINER MATERIAL TRADE/COMMON NAME: COROLINE 505AR 
BOILER LOAD PER SCRUBBER (DESIGN) - %: 50 
GAS CONTACTING DEVICE TYPE (MOBILE BALLS, RODS, ETC.): NONE 
NUMBER OF GAS CONTACTING ZONES: 1 
DISTANCE BETWEEN CONTACTING ZONES- IN.: N/A 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: TYPE 316L STAINLESS STEEL 
NOZZLE PRESSURE DROP - PSI: 
LIQUID RECIRCULATION RATE - G~ 5340 
L/G RATIO - GAL/1000 ACF: 22 
PH CONTROL ADDITIVE: ABSORBER SLURRY (TRAIN A ONLY) 
GAS-SIDE PRESSURE DROP - IN. H20: 15 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
INLET GAS FLOW RATE - ACFM: 240,000 
INLET GAS TEMPERATURE - F: 278 
INL~T S02 LEVEL - PPM: 400 
INLET SOZ LEVEL - LB/MM BTU: 
INLET PARTICLE LEVEL - GR/SCF: 1.2-2.0 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 121 
OUTLET S02 LEVEL - PPM: 
OUTLET S02 LEVEL - LB/MM BTU: 
OUTLET· PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU-=---------------­
S02 REMOVAL EFFICIENCY - % 
PARTICLE REMOVAL EFFICIENCY - % 99.2 

FGD SYSTEM GENERAL DATA 
PROCESS TYPE (LIME, LIMESTONE, ETC): LIMESTONE 
PROCESS ADDITIVES (MG/ADTPIC ACID/ETC.): NONE 
SYSTEM SUPPLIER: RESEARCH-COTTRELL 
A-E FIRM: EBASCO 
CONSTRUCTION FIRM: RESEARCH-COTTRELL 
APPLICATION (NEW/RETROFIT): RETROFIT 
PARTICLE DESIGN REMOVAL EFFICIENCY - %: 
S02 DESIGN REMOVAL EFFICIENCY - % 50-60 (OVERALL) 
CURRENf STATUS: OPERATIONAL 
TERMINATION DATE: N/A 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/14/81 

COMMERCIAL START-UP: 12/73 
INITIAL START-UP: 10/73 
CONSTRUCTION COMPLETION: 12/73 
CONSTRUCTION INITIATION: 
CONTRACT AWARDED: 7/71 
LETTER OF INTENT SIGNED: 
INITIATED BID REQUEST 4/71 
INITIATED PRELIMINARY DESIGN 1/71 

FGD DESIGN AND OPERATING PARAMETERS 
DESIGN C:OAL SULFUR CONTENT - %: 
DESIGN COAL HEAT CONTENT .. STIJ/L.J"B .... : .....-
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ARIZONA PUBLIC SERVICE 
CHOLLA 1 

DESIGN COAL ASH CONTENT - %: ---------------
DESTGN COAL MOISTURE CONTENT - %: 
DESIGN COAL CHLORIDE CONTENT - ~: 
FGD SYSTEM SPACE REQUIREMENTS - SQ 
FGD SYSTEM TURNDOWN RATIO: 
FGD SYSTEM TURNDOWN MFTHOO: 
FGO SYSTEM PRESSURE DROP - IN. -H2~: 
FGD SYSTEM OXIDATION - l: HIGH 
FGD SYSTEM SCRUBBER RECYCLE LIQUOR - % SOLIDS: <15 
FGD SYSTEM ABSORBER RECYCLE LIQUOR - % SOLIDS: <15 
FGD SYSTEM MAINTENANCE RESPONSIBILITY LEVEL {SAME AS BOILER, LOWER, OR 

HIGHER): SAME AS SOlLER 
C FGO SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MANHOURS/OAY): 24 OPERATION 

PLUS 16 
MAINTENANCE 

FGO SYSTEM OPERATION & MAINTENANCE REQUIREMENT {OPERATORS/SHIFT): 1 
FGO SYSTEM UP~HATION & MAINTENANC[ REQUIREMENT (MAINTENANC:E -

PERSONNEL/SHIFT): 2 {DAY SHIFT ONLY) 
FGD SYSTFM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE SHIFTS/DAY): 1 
FGD SYSTEM MAINTENANCE BY OUTSIDE CUNIHA~TORS {MANHOURS/YCAR): 
TYPE OF FGD SYSTEM MAINTENANCE CREW {DEDICATED, ETC.): PLANT MAINTENANCE 

SCHEDULE FOR BOILER MAINTENANCE PERSONNEL 
ROTATION TO FGD SYSTEM:. ROTATE AS NEEDED 

TYPF OF MAINTE~ANCE SUPERVISORS {DEDICATED. ETC.): 
FGO SYSTEM BYPASS CAPABILITY {YES/NO): YES 
RESTRICTIONS TO USING BYPASS: GET PERMISSION FROM STATE 
TIME SCHEDULE FOR REDUCED BOILER LOAD: SYSTEM DEMAND; 90% CAPACITY PER 

MONTH 
TIME SCHEDULE FOR BOILER SHUTDOWNS: 2 WEEKS PER YEAR MINOR; 5 TO 6 WEEKS 

EVERY 5 YEARS MAJOR 
PLANNED MAINTENANCE DURING REDUCED 

BOILER LOAD (TYPE AND FREQUENCY): FAN BALANCE 
PLANNED MAINTENANCE DURING BOILER 

SHUTDOWNS (TYPE AND FREQUENCY): SEE OTHER DATA SHEETS 
TYPE OF MAINTENANCE PERFORMED WHEN FAILURE OCCURS {OTHER THAN CORRECTING 

CAUSE OF FAILURE): CAN DO MAINTENANCE ON MODULE THAT IS DOWN; USUALLY DO 
NOT TAKE UNIT DOWN; USE BYPASS 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/14/81 

QUENCHER/PRESATURATOR 

ARIZONA PUBLIC SERVICE 
CHOLLA 1 

NUMBER OF QUENCHERS/PRESATURATORS: NONE 
NUMBER OF SPARES: 
TYPE: 
LOCATION: 
SUPPLIER: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
INLET GAS FLOW - ACFM: 
INLET GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 
LIQUID TYPE (MAKEUP WATER, RECLAIMED WATER, ABSORBER SLURRY, ETC.): 
LIQUID RECIRCULATION RATE - GPM: · 
L/G RATIO - GAL/1000 ACF: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE OROP - PSI: 

ABSORBER 
D NUMBER OF ABSORBERS: 2 

NUMBER OF SPARES: 
GENERIC TYPE: PACKED TOWER .. 
SPECIFIC TYPE: FIXED BED PACKING 
TRADE/COMMON NAME: 
SUPPLIER: RESEARCH-COTTRELL 
DIMENSIONS - FT: 22 DIA X 70 HIGH 
SHELL MATERIAL GENERIC TYPE: STAI~LESS STEEL 
SHELL MATERIAL SPECIFIC TYPE: TY·PE 316L 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATEHIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 
BOILER LOAD PER ABSORBER - %: 50 

E GAS/LIQUID CONTACT DEVICE TYPE: VERTICAL CROSS CHANNEL·FIXED GRID PACKING 
NUMBER OF GAS CONTACTING ZONES: 1 
DISTANCE BETWEEN GAS CONTACTING ZONES- IN.: N/A 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: TYPE 316L STAINLESS STEEL 
NOZZLE PRESSURE DROP - PSI: 
LIQUID RECIRCULATION RATE - G~ 9300 
L/G RATIO - GAL/1000 ACF: 45 
GAS-SIDE PRESSURE DROP - IN. H20: 0.5 
SUPERFICIAL GAS VELOCITY - FT/SEC: 9-11 
ABSORBER TURNDOWN RATIO: 2:1 
ABSORBER TURNDOWN METHOD: REDUCE GAS FLOW; CONSTANT LIQUID FLOW 
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UTILITY EMISSION CONTROL SYSTEM DATA ARIZONA PUBLIC SERVICE 
DATE: 10/14/81 CHOLLA 1 

INLET GAS FLOW RATE - ACFM: 205,000 
INLET GAS TEMPERATURE,- F: 122 
INLET S02 LEVEL - PPM: 
INLET S02 LEVEL - LB/MM BTU: 
INLET PARTICLE LEVEL - GR/SCF: 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 
OUTLET S02 LEVEL - PPM: 180 (OVERALL) 
OUTLET S02 LEVEL - LB/MM BTU: 
OUTLET PARTICLE LEVCL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BT~ 
S02 REMOVAL EFFICIENCY - %: 90 ---------------
PARTICLE RFMOVAL F.FFICIENCY - %: 99,7 (OVERALL) 

MIST ELIMINATOR 
FUNCTION (PRE-MIST ELIMINATOR/MIST ELIMINATOR): (A) MIST ELIMINATOR 

TOTAL NUMBER OF MIST ELIMINATORS: (A) 2 (B). 2 
NUMBER OF SPARES: 
NUMBER PER MODULE: (A) 1 (B) 1 
GENERIC TYPE: (A) IMPINGEMENT (B) IMPINGEMENT 

{B) MIST ELIMINATOR 

SPECIFIC TYPE: (A) (B) BAFFLE 
COMMON DESIGN: (A) CHEVRON VANE (B) OPEN VANE (SLAT) 
MANUFACTURER: 
CONFIGURATION (HORIZONTAL/VERTICAl): (A) VERTICAL (B) VERTICAL 
SHAPE (Z-SHAPE/A-FRAME): (A} N/A (B) FLAT 
NUMBER OF STAGES: (A) 1 (B) 1 
NUMBER OF PASSES/STAGE: (A) N/A (B) 2 FIRST STAGE AND 4 SECOND STAGE 
FREEBOARD DISTANCE - FT: (A) (B) 13.5 
DISIAN~t ~ET~EEN STAGES- IN.: 
DISTANCE BETWEEN VANES- IN.: (B) 1.5 FIRST STAGE AND 7.1 SECOND STAGE 
VANE ANGLES - DEGREES: (B) 45 (BOTH STAGES} 
PRESSURE DROP - IN. H20: (B) 0.5 
SUPERFICIAL GAS VELOCITY - FT/SEC: (B) 9-11 
CONSTRUCTION MATERIAL GENERIC TYPE: (A) STAINLESS STEEL (B) ORGANIC 
CONSTRUCTION MATERIAL SPECIFIC TYPE: (A) TYPE 316L (B) POLYPROPYLENE 
CONSTRUCTION MATERIAL TRADE/COMMON NAME: (A) N/A 
WASH WATER SOURCE (FRESH, BLENDED, SUPERNATANT}: (A) NONE (B) MAKEUP WATER 
POINT OF WATER COLLECTION: 
WASH DIRECTION (OVERSPRAY/UNDERSPRAY, FRONTSPRAY/BACKSPRAY}: (B) UNDERSPRAY 
WASH FREQUENCY: (B) ONCE/30 MINUTES 
WASH DURATION: (B) 45 SECONDS 
WASH RATE - GAL/MIN: 
WASH COVERAGE- GAL/MIN.SQ FT.: 

REHEATER 
NUMBER OF REHEATERS: 2 
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UTILITY EMISSION CONTROL SYSTEM DATA 
· DATE: 10/14/81 

NUMBER OF SPARES: 
NUMBER PER MODULE: 

ARIZONA PUBLIC SERVICE 
CHOLLA 1 

GENERIC TYPE (IN-LINE, INDIRECT HOT AIR, IN-LINE BURNER, ETC.): IN-LINE 
SPECIFIC TYPE (STEAM, HOT WATER, ETC.): STEAM 
COMMON DESIGN (BARE OR FIN TUBES, GAS OR OIL, ETC.): BARE TUBES 
COMBUSTION FUEL SULFUR CONTENT - %: N/A 
LOCATION: SEPARATE VESSEL AFTER ABSORBER 
AVERAGE PERCENT OF GAS BYPASSED FOR REHEAT: N/A 
TEMPERATURE INCREASE - F: 40 
INLET FLUE GAS FLOW RATE - ACFM: 245t000 
INLET FLUE GAS TEMPERATURE - F: 120 
OUTLET FLUE GAS FLOW RATE - ACFM: 
OUTLET FLUE GAS TEMPERATURE - · F: 160 
ENERGY REQUIREMENT - MM BTU/HR: 
NUMBER OF HEAT EXCHANGER BANKS: 
NUMBER OF BUNDLES PER BANK: 
NUMBER OF TUBES PER BUNDLE: 
STEAM OR WATER PRESSURE - PSIG: 
STEAM OR WATER TEMPERATURE - F: 

F SELF CLEANING DEVICE TYPE: STEA~T BLOWERS 
MATERIAL GENERIC TYPE: STAINLESS STEEL 
MATERIAL SPECIFIC TYPE: .TYPE 316L 
MATERIAL TRADE/COMMON NAME: N/A 

FANS 
NUMBER OF FANS: 4 
NUMBER OF SPARES: 0 
DESIGN (CENTRIFUGAL, AXIAL, ETC.): CENTRIFUGAL · 
SUPPLIER: WESTINGHOUSE 
FUNCTION (UNIT /BOOSTER): 2 F1J FANS AND 2 BOOSTER FANS 
APPLICATION (INDUCED DRAFT/FORCED DRAFT) - WRT ABSORBER: FORCED DRAFT 
SERVICE (WET/DRY): DRY 
TYPE OF WASH: NONE 
LOCATION WRT MAJOR COMPONENTS: BETWEEN MECHANICAL COLLECTORS AND SCRUBBERS 
FLUE GAS FLOW RATE - ACFM: 240,000 
FLUE GAS TEMPERATURE - F: 276 
PRESSURE DROP - IN. H20: 

. MATERIAL GENERIC TYPE: LOW ALLOY STEEL 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: COR-TEN 

DAMPERS 
LOCATION: (A) INLET (B) OUTLET (C) BYPASS (D) FO FAN INLET (E) BOOSTER 

FAN 
INLET 

NUMBER OF DAMPERS: (A) 2 (B) 2 (C) 2 (D) 2 (E) 2 
FUNCTION (CONTROL/SHUT-OFF): (A, 8, C) SHUT-OFF; (D, E) CONTROL 
GENERIC TYPE (LOUVER, BUTTERFLY, ETC.): (A, B, C)" GUILLOTINE; (D, E) LOUVER· 
SPECIFIC TYPE (OPPOSED BLADE, PARALLEL BLADE, ETC.): 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/14/81 

ARIZONA PUBLIC SERVICE 
CHOLLA 1 

TRADE/COMMON OESIGN (SINGLE LOUVER/DOUBLE LOUVER}: 
MANUFACTURER: 
MODULATION (OPEN/CLOSED, ETC.):._--------------­
SEAL AIR - ACFM: 
SERVICE CONDITIONS (MAX GAS TEMP/TIME}: 
MATERIAL GENERIC TYPE: STAINLESS STEEL (ALL) 
MATERIAL SPECIFIC TYPE: TYPE 316L 
MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: NONE (ALL) 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

DUCTWORK 
I nr.ATION: (A) INLET (B) OUTLET TO REHEATER (C) BYPASS 
CONFIGURATION {CIRCULAR, RECTANGULAR, ETC.): 
DIMENSIONS (DIAMETER, LENGTH, ETC.): 
SHELL MATERIAL GENERIC TYPE: (A} CARRON STEEL (B) CARBON STEEL 

(C) CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 

G LINER MATERIAL GENERIC TYPE: (A} NONE (B) ORGANIC (C) NONE 
LINER MATERIAL SPECIFIC TYPE: (A} N/A (B) MICA FLAKE/POLYESTER (C) N/A 

r LINER MATERIAL TRADE/COMMON NAME: (A) N/A (B) FLAKELINE 252 (C) N/A 

EXPANSION JOINTS 
LOCATION: 

H TYPE (METALLIC/ELASTOMERIC}: (A} ELASTOMERIC (B) METALLIC 
FUNCTION (GAS CIRCUIT/LIQUIO CIRCUIT): GAS CIRCUIT 
PRESSURE (NEGATIVE/POSITIVE): . OPERATING TEMPERATURE - F: _ .... " ..... , .............. ,._,_, ........ ., ... ., ....... --------==""--
DESIGN CONFIGURATION (V-SHAPED, ETC.): 
MANUFACTURER: . 
MATERIAL: (A) VITON® REINFORCED WITH CANVAS (B) STAINLESS STEEL 

REAGENT PREPARATION EQUIPMENT 
I FUNCTION (LIMESTONE GRINDING, LIME SLAKING, ETC.): NONE 

PREPARATION DEVICE (BALL MILL, CRUSHER, ETC.): 
DEVICE TYPE (TUBE MILL, CONICAL MILL, ETC.): 
MANUFACTURER: 
MATERIALS:· 
NUMBER OF DEVICES: 
NUMBER OF SPARES: 
FULL LOAn DRY FEED CAPACITY - TPH: 
PRODUCT QUALITY - % SOLIDS: 
FULL LOAD PRODUCT QUANTITY EMPLOYED - GPM: 
PREPARED REAGENT POINT OF ADOITION: 
ON-SITE STORAGE CAPABILITY - DAYS: 
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TANKS 
*SEE ATTACHMENT A 

PUMPS 
*SEE ATTACHMENT B 

MAJOR PIPING 
FUNCTION (RECYCLE SLURRY, RECLAIMED 
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WATER, SLUDGE, ETC.): (A) SLURRY PIPING (B) SPRAY HEADERS 
DIMENSIONS- IN.: 
MANUFACTURER: 
MATERIAL: (A) TYPE 316L STAINLESS STEEL, RUBBER-LINED CARBON STEEL, 

AND FRP (B) TYPE 316L STAINLESS STEEL 

MAJOR VALVES 
LOCATION: SLURRY LINES 
FUNCTION (ISOLATION, CONTROL, ETC.): ISOLATION 
TYPE (BALL, GLOBE, PLUG, ETC.): BUTTERFLY 
CONTROL MODE (AUTOMATIC/MANUAL): 
DIMENSIONS- IN.: 
MANUFACTURER: 
MATERIAL: RUBBER-LINED STEEL 

THICKENERS 
NUMBER OF THICKENERS: NONE 
NUMBER OF SPARES: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY - GAL: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
RAKE MATERIAL: 
FEED STREAM SOURCE: 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREA:~ CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: 
OVERFLOW STREAM DISPOSITION: 

SOLIDS DEWATERING 
DEVICE GENERIC TYPE (CENTRIFUGE, VACUUM FILTER, ETC.): NONE 
DEVICE SPECIFIC TYPE (DRUM, HORIZONTAL BELT, ETC.): 
DEVICE COMMON DESIGN (ROTARY, BELT FILTER, ETC.): 
NUMBER OF DEVICES: 
NUMBER Or SPARES: 
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CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BELT MATERIAL GENERIC TYPE: 

·BELT MATERIAL SPECIFIC TYPE:: 
B~LT MATERIAL TRAO~/COMMON NAME: 
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FEED STREAM SOURCE {ABSORBER BLEED, THICKENER UNDERFLOW, ETC.): 
FF.Fn STREAM C"HARACTERISTICS {VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM CHARACTERISTICS {VOLUME FLOW RATE, PERCENT SOLIDS): 
OVERFLOW STREAM CHARACTERISTICS {VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: 
OVERFLOW STREAM'U1SPOSITION: 

SLUDGE 
FULL LOAD QUANTITY - TPH/DRY: 
MOISTURE CONTENT - ~ TOTAL FREE WATER: 86-88 
PERCENT CAS03 - DRY: 
PERCENT CAS04 - DRY: 
PERCENT CAU~l - ORY: 
PERCENT C~C03 - DRY: 
PERCENT ASH • DRY: 
PERCENT OTHER COMPOUNDS - DRY: 

SLUDGE TREATMENT 
METHOD: NONE 

--

COMMON DESIGN {RECYCLE STREAM, BLEED STREAM, ETC.): 
DEVICE (OXIDATION TANK, PUG MILL, ETC.): 
PROPRIETARY PROCESS {IUCS, DRAVO, ETC.): 
INLET FLOW RATE - GPM: 
INLET QUALITY - % SOLIDS: 

SLUDGE DISPOSAL 
NATI.IRE {INTERIM/FINAL): FINAL 
GENERIC TYPE (LANDFILL, POND, ETC.): POND 
SPECIFIC TYPE (DIKED, SIDE HILL, ETC.): DIKED 

.. COMMON DESIGN (ABANDONED SURFACE MINE, ETC.): 
LOCATION (ON-SITE/OFF-SITE): ON-SITE 
TRANSPORTATION METHOD (PIPELINE, TRUCK, ETC.): PIPELINE 
SITE TREATMENT (CLAY LINING, SYNTHETIC LINING, ETC.): NONE 
SITE DIMENSIONS·- AREA/DEPTH: 70-100 ACRES X 6 FT DEPTH 
SITE CAPACITY - VOLUME/ACRE-FT/TONS: 
SITE SERVICE LIFE - YEARS: . ----
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PROCESS STREAM: SCRUBBER AND ABSORBER HOLD TANK 
CHEMICAL PARAMETERS (PH, ETC.): PH 
PHYSICAL PARAMETERS {PERCENT SOLIDS, DENSITY, FLOW, ETC.): 
CONTROL LEVELS: PH 5.2 IN SCRUBBER HOLD TANK, 6.5 IN ABSORBER HOLD TANK 
MONITOR TYPE (MANUFACTURER, ETC.): 
MONITOR LOCATION: 
PROCESS CONTROL MANNER (AUTOMATIC/MANUAL}: MANUAL 
PROCESS CONTRrn. MODE {FEEDBACK/FEED FORWARD): 

WATER BALANCE 
WATER BALANCE ENTRIES (DESIGN/ACTUAL): 
TYPE {OPEN/CLOSED): OPEN 
EVAPORATION WATER LOSS - GPM: 

, SLUDGE HYDRATION WATER LOSS- GPM: 
SLUDGE INTERSTITIAL WATER LOSS - GPM: 
POND SEEPAGE/RUNOFF WATER LOSS - GPM: 
EFFLUENT WATER LOSS - GPM: 
RECEIVING WATER STREAM NAME: 
MAKEUP WATER AODITION - GPM: 120 
SOURCE OF MAKEUP WATER {RIVER WATER, ETC.): 
MAKEUP WATER ADDITION POINTS & AMOUNTS: 
MAKEUP WATER PRE-TREATMENT TYPE: 

CHEMICALS AND CONSUMPTION 
FUNCTION (ABSORBENT, SOLIDS SETTLING, ETC.): ABSORBENT 
NAME (LIMESTONE, ADIPIC ACID, ETC.): LIMESTONE 
·PRINCIPAL CONSTITUENTS: 
SOURCE/SUPPLIER: SUPERIOR CO. 
SUPPLIER LOCATION: ST. JOHNS, ARIZONA 
CONSUMPTION {SPECIFY UNITS): 
UTILIZATION - '.t: 
POINT OF ADDITION: ABSORBER RECYCLE TANK 

ECONOMICS (ADJUSTED FOR CONSISTENCY; MID-1980 TIME BASE; 65% CAPACITY FACTOR) 
CAPITAL COST - $: 9,400,000 
CAPITAL COST - $/KW: 74.6 
OPERATING COST - MILLS/KWH: 2.33 

MAINTENANCE COST: $322,000/YR 
LABOR COST: $275,000/YR 
UTILITIES COST: $694,000/YR 
CHEMICALS COST: $31,600/YR 
WASTE DISPOSAL COST: 

FGD SPARE CAPACITY INDICES 
SCRUBBER - %: 
ABSORBER - %: 
MIST ELIMINATOR - %: 
REHEATER - '.t: 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/14/81 

FAN - %: 
BALL MILL - %: N/A 
SLAKER - %: N/A 
EFFLUENT HOLD TANK - %: 
RECIRCULATION PUMP - %: 
THICKENER - %: N/A 
VACUUM FILTER - %: N/A 
CENTRIFUGE - 1: N/A 

FGD SPARE COMP-ONENT INDICES 
SCRUBBER; 
ABSORBER: 
MIST ELIMINATOR: 
REHEATER: 
FAN: 
BALL MILl: N/A 
SLAKER: N/A 
EFFLUENT IIOLD TI\NK: 
RECIRCULATION PUMP: 
THICKENER: N/A 
VACUUM FILTER: N/A 
CENTRIFUGE: N/A 

PILOT PLANT 
UNIT NUMBER: 
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PARTICIPANTS: ARIZONA PUBLIC SERVICE, RESEARCH-COTTRELL 
PROCESS: LIMESTONE 
PLANT DESIGN: FLOODED DISC SCRUBBER 
SUPPLIER: RESEARCH-COTTRELL 
SERVICE DAII:: 1971 
PERIOD OF OPERATION - MONTHS: 6 
GAS FEED: 
EOUIVALENT SCRUBBED CAPACITY - MW: 1.6 
STATUS (ACTIVE/TERMINATED): TERMINATED 
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ATTACHMENT A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): SCRUBBER RECYCLE 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): OPEN 
LOCATION: 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 12.5 DIA X 14 HIGH 
CAPACITY - GAL: 
RETENTION TIME - MIN: 7 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): SLUDGE HOLDUP 
NUMBER OF TANKS: . 2 
NUMBER OF SPARES: 
TYPE (OPEN/COVERED): 
LOCATION: 
CONFIGURATION: 
DIMENSIONS - FT: 18.5 DIA X 27 HIGH 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 
AGITAIOH CONFIGURATION: 
AGITATOR MATERIALS:· 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 

TANKS 
·FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): ABSORBER TOWER 

HOLDUP 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 
TYPE (OPEN/COVERED): 
LOCATION: 
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CONFIGURATION: 
DIMENSIONS- FT: 27.3 piA X 28 HIGH 
CAPACITY - GAL : 
RETENTION TIME - MIN: 5 
NUMBER OF AGITATORS: 
AGITATOR CONFIGURATION: 
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AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 

T/\NKS 
FUNCTION {ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): LIMESTONE SLURRY 

MAKEUP 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 
TYPE {OPEN/COVERED): 
LOCATION: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 
AGITATOR CONFIGURATION: 
AGITATOR MATERIALS: TYPE 316L STAINLESS STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SrECiriC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): 
NUMBER -OF TANKS: 
NUMBER OF SPARES: 
TYPE {OPEN/COVERED): 
LOCATION: 
CONFIGURATION: 

-DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 
AGITATOR CONFIGURATION: 
AGITATOR MATERIALS: 
SHELL MATERIAL GENERIC TYPE: 
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SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NA 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAM 
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ATTACHMENT B 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): SCRUBBER 

RECIRCULATION 
NUMBER OF PUMPS: 3 
NUMBER OF SPARES: 1 
GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE {RELT DRIVE, DIRECT DRIVE, ETC'.): 
COMMON DESIGN {V-BELT, ETC.): 
MANUFACTURER: GOULDS 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 2670 
MOTOR RRA.KE HP: 
SPEED - RPM: 
HEAD - FT: 90 
SERVICE {PH, SOLIOS): 

_CASING MATERIAL GENERIC TYPE: STAINLESS STEEL 
CASING MATERIAL SPECIFIC TYPE: TYPE 317 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: STAINLESS STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: TYPE 317 
IMPELLER MATERIAL TRADE/COMMON NAME: N/A 

PUMPS 
FUNCTION {ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): ABSORBER 

RECIRCULATION 
NUMBER OF PUMPS: 2 
NIIMRFR OF SPARES: 1 
GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BtL I UHlVt, DIRECT DRIVE, ETC.): 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: GOULDS 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE. DIRECT, ETC.): 
CAPACITY - GPM: 9300 
MOTOR BRAKE HP: 
SPEED - RPM: 
HFAO - FT: 10 
SERVICE {PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: STAINLESS STEEL 
CASING MATERIAL SPECIFIC TYPE: TYPE 3"!7 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: STAINLESS STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: TYPE 317 
IMPELLER MATERIAL TRADE/COMMON NAME: N/A 
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FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): MIST ELIMINATOR 
WASH 

NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL,'DIAPHRAGM, ETC.): 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN (V-BELT, ETC.}: 
MANUFACTURER: 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.}: 
CAPACITY - GPM: 

. MOTOR BRAKE HP: 
SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: STAINLESS STEEL 
CASING MATERIAL SPECIFIC TYPE: TYPE 317 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: STAINLESS STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: TYPE 317 
IMPELLER MATERIAL TRADE/COMMON NAME: N/A 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.}: SLUDGE DISPOSAL 
NUMBER OF PUMPS: 4 . 
NUMBER OF SPARES: 2 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): 
SPECIFIC TYPE {BELT DRIVE, 'DIRECT DRIVE, ETC.): 
COMMON DESIGN {V-BELT, ETC.}: 
MANUFACTURER: GOULD 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.}: 
CAPACITY - GPM: 
MOTOR BRAKE HP: 
SPEED - RPM: 
HEAD - FT: 
SERVICE {PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): 
NUMBER OF PUMPS: 
NUMBER OF SPARES: 
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GENERIC TYPE {CENTRIFUGAL, IHAPHRAGM, ETC.): 
SPECIFIC TYPE {BELT DRIVE, OIRECT DRIVE, ETC.): 
COMMON DESIGN {V~BELT, ETC.): 
MANUFACTURER: 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 
MOTOR BRAKE HP: 
SPI::ElJ - HPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): 
CASING MATERIAL .GENERIC TYPE: 
CASING MATERIAL SPECIFIC TYPE:. 
CASING MATERIAL TRADE/COMMON NAM~----------------
IMPELLER MATERIAL GENERIC TYPC: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 
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COMMENTS/FOOTNOTES 

A FLOODED niSC SCRUBBER ACTS AS AN ANNULAR-THROAT VENTIJRI; BOTTOM ENTRY 
LIQUID DISTRIBUTION. 

B ONLY THE LOWER PORTION IS LINED. THE WET SUMP ANn FLOOR WERE OVERLAYED 
WITH ACIO-RESISTANT BRICK ANn COROBOND MORTAR. 

C COMMON WORK FORCE FOR UNITS 1 AND 2. 
n THE TRAIN B ABSORBER HAS NO LIMESTONE FEED ANn NO PACKINfi. WATER IS 

SPRAYEO INTO THE FLOODED DISC SCRUBBER FOR FLY ASH REMOVAL. 
E MUNTERS T 2-81 POLYPROPYLENE PACKINh. 
F THE SOOT BLOWERS ARE OPERATED FOR ABOUT 2 MINUTES EVERY HOUR. 
G THE FLAKELINE 252 LINING IN TRAIN B FAILED AND WAS REPLACED WITH OTHER 

LININGS, INCLUDING FLAKELINE 103, WHICH WERE PATCHED SEVERAL TIMES. 
FINALLY, PLASITE 4030 WAS APPLIEn. 

H THE ORIGINAL EXPANSION JOINTS WERE TYPE 316L STAINLESS STEEL, BUT 
CONDENSATE PUDOLES CAUSEn FAILURES. 

I LIMESTONE IS PURCHASED IN POWDERED FORM. 
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COMPANY NAME: ARIZONA PUBLIC SERVICE COMPANY 
ASSOCIATED UTILITIES: NONE 
PLANT NAME: CHOLLA 
UNIT NUMBER: 2 
PLANT ADDRESS: P.O. BOX 188 
CITY: JOSEPH CITY 
COUNTY: NAVAJO 
STATE: ARIZONA 
ZIP CODE: 85036 
EPA RCGION: CJ 

RIVfR RASTN/LAkE REGION: CULU~AUU 
REGULATORY CLASSIFICATION: STATE STANDARD MORE STRI NGI:.N I THAN NSPS { 12/71) 
PARTICLE EMISSION LIMITATION - LB/MM BTU: 0.167 
S02 EMISSION LIMITATION - LB/MM BTU: 1.0 
NOX EMISSION LIMITATION - LB/MM BTU: 0.8 
NET PLANT GENERATING CAPACITY - MW: 645 
GROSS UNIT GENERATING CAPACITY - MW: 285 
NET UNIT GENERATING CAPACITY WITH FGD - MW: 235 
NET UNIT GENERATING CAPACITY. W/0 FGD - MW: 250 
EQUIVALENT SCRUBBED CAPACITY - MW: 285 

UNIT DATA {BOILER ANO STACK) 
BOILER SUPPLIER: COMBUSTION ENGINEERING 
FURNACE TYPE {PULVERIZED COAL, CYCLONE, ETC.): PULVERIZED COAL 
FURNACE FIRING METHOD: TANGENTIAL 
WET ROTTOM/DRY BOTTOM: DRY BOTTOM 
FURNACE DRAFT TYPE {FORCED, INDUCED, BALANCED): BALANCED 
SERVICE LOAD (BASE, PEAK, STANDBY, ETC.): BASE 
COMMERCIAL SERVICE DATE: 6/78 
DESIGN OOILCR rLUE GAS FLOW ACFM: 1,100,000 
FLUE GAS TEMPERATURE - F: 288 
FLUE GAS OXYGEN - %: 3.5 
HEAT RATE - BTU/KWH: 11,200 
DESIGN FIRING RATE - TPH: 147 
EXCESS AIR - %: 20 
CAPACITY FACTOR - %: 89 
STACK HEIGHT - FT: 550 
SHELL MATERIAL: CONCRETE 
FLUE MATERIAL GENERIC TYPE: CARBON STEEL 
FLUE MATERIAL SPECIFIC TYPE: 
FLUE MATERIAL TRADE/COMMON NAME: N/A 
FLUE LINER MATERIAL GENERIC TYPE: ORGANIC 
FLUE LINER MATERIAL SPECIFIC TYPE: INERT FLAKE/VINYL ESTER 
FLUE LINER MATERIAL TRADE/COMMON NAME: PLASITE 4030 
FLUE INNER DIAMETER - FT: 14.7 -
STACK GAS INLET TEMPERATURE - F: 161 
STACK GAS OUTLET VELOCITY - FT/SEC: 100 
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FUEL GRADE (LIGNITE, SUBBITUMINOUS, ETC.): BITUMINOUS 
NAME OF SUPPLIER: PITTSBURG & MIDWAY COAL CO. 
MINE NAME/AREA: MCKINLEY MINE 
MINE LOCATION - COUNTY: MCKINLEY 
MINE LOCATION.- STATE: NEW MEXICO 
AVERAGE HEAT CONTENT - BTU/LB: 10,150 
RANGE HEAT CONTENT - BTU/LB: 9650-10,600 
AVERAGE ASH CONTENT - % 13.5 
RANGE ASH CONTENT-%: 9.7-22.5 
AVERAGE MOISTURE CONTENT - % 15.0 
RANGE MOISTURE CONTENT - %: 
AVERAGE SULFUR CONTENT - %: 0.5 
RANGE SULFUR CONTENT - %: 0.4-1.0 
AVERAGE CHLORIDE CONTENT - %: 0.02 
RANGE CHLORIDE CONTENT - % 0.01-0.04 
FUEL ANALYSIS METHOD (AVERAGE, SPOT,' TYPICAL): 
FUEL ANALYSIS DATE: 

PARTICLE CONTROL GENERAL OATA 
CONFIGURATION (INTEGRATED/SEGREGATED): INTEGRATED 
SPACE REQUIREMENTS - SQ FT: 

MECHANICAL COLLECTOR 
NUMBER OF MECHANICAL COLLECTORS: 2 
NUMBER OF SPARES: 0 
TYPE: CYCLONES 
SUPPLIER: UOP . 
INLET FLUE GAS CAPACITY - ACFM: 550,000 
INLET FLUE GAS TEMPERATURE - F: 280 
PRESSURE DROP - IN. H20: 
PARTICLE OUTLET LOAD - GR/SCF: l-5 (NORMALLY 1.8) 
PARTICLE REMOVAL EFFICIENCY - %: 65-70 

ELECTROSTATIC PRECIPITATOR 
NUMBER OF ELECTROSTATIC PRECIPITATORS: NONE 
NUMBER OF SPARES: 
TYPE (HOT SIDE/COLD SIDE): 
SUPPLIER: 
INLET FLUE GAS CAPACITY - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 
PARTICLE OUTLET LOAD - GR/SCF: 
PARTICLE REMOVAL EFFICIENCY - % 
FLUE GAS CONDITIONING TYPE: 

PARTICLE SCRUBBER 
NUMBER OF PARTICLE SCRUBBERS: 4 
NUMI:H:.R UF SPARES: 1 

\ 
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GENERIC TYPE (VENTURI, PACKED TOWER, ETC.): VENTURI 
A SPECIFIC TYPE (FIXED THROAT, MOBILE BED, ETC.): VARIABLE-THROAT {NO LONGER 

VARIABLE 
TRADE/COMMON NAME: FLOODED DISC SCRUBBER 
SUPPLIER: RESEARCH-COTTRELL 
DIMENSIONS - FT: 6 DIA X 45 HIGH 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 

B LINER MATERIAL GENERIC TYPE: ORGANIC 
I.T NER MATERIAL SPECIPIC TYPE; MAT -RE INFORCEO EPOXY 
LINER MATERIAL TRADE/COMMON NAME: COROLINE 505AR 
BOILER LOAD PER SCRUBBER (DESIGN) - %: 33.3 
GAS CONTACTING DEVICE TYPE (MOBILE BALLS, RODS, ETC.): 
NUMBER OF GAS CONTACTING ZONES: 1 
DISTANCE BETWEEN CONTACTING ZONES- IN.: N/A 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: TYPE 3i 7C".STAl'NL£SS' STEEL 
NOZZLE PRESSURE DROP - PSI: 
LIQUID RECIRCULATION RATE - GPM: 9800 
L/G RATIO - GAL/1000 .ACF: 25 
PH CONTROL ADDITIVE: ABSORBER SLURRY 
GAS-SIDE PRESSURE DROP - IN. H20: 23 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
INLET GAS FLOW RATE: - ACFM: 392·,000 
INLET GAS TEMPERATURE - F: 280 
INLET S02 LEVEL - PPM: 350 (RANGE 250-950) 
INLET S02 LEVEL - LB/MM BTU: 
INLET PARTICLE LEVEL - GR/SCF: 1.8 (RANGE 1-5) 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS ~LUW HAll:.- At;~M: 
OUTLET GAS TEMPERATURE - F: 121 
OUTLET S02 LEVEL - PPM: 
OUTLET S02 LEVEL - LB/MM BTU: 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTu:---

NONF 

S02 REMOVAL EFFICIENCY - % ---------------
PARTICLE REMOVAL EFFICIENCY - % >99 (OVERALL) 

FGD SYSTEM GENERAL DATA 
PROCESS TYPE (LIME, LIMESTONE, ETC): LIMESTONE 
PROCESS ADDITIVES (MG/ADIPIC ACID/ETC.): NONE 
SYSTEM SUPPLIER: RESEARCH-COTTRELL 
A-E FIRM: EBASCO 
CONSTRUCTION FIRM: BECHTEL 
APPLICATION {NEW/RETROFIT): NEW 
PARTICLE DESIGN REMOVAL EFFICIENCY - %: 99.7 
S02 DESIGN REMOVAL EFFICIENCY - % 75 
CURRENT STATUS: OPERATIONAL 
TERMINATION DATE: N/A 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/14/81 

ARIZONA PUBLIC SERVICE 
GHOLLA 2 

COMMERCIAL START-UP: 6/78 
INITIAL START-UP: 4/78 
CONSTRUCTION COMPLETION: 
CONSTRUCTION INITIATION: 7/75 
CONTRACT AWARDED: 12/74 
LETTER OF INTENT SIGNED: 
INITIATED BID REQUEST 
INITIATED PRELIMINARY DESIGN 

FGD DESIGN AND OPERATING PARAMETERS 
DESIGN COAL SULFUR CONTENT - %: 
DESIGN COAL HEAT CONTENT- BTU/LB_:_ 
DESIGN COAL ASH CONTENT - %: ---------------
DESIGN COAL MOISTURE CONTENT - i: 
DESIGN COAL CHLORIDE CONTENT - %: 
FGD SYSTEM SPACE REQUIREMENTS - SQ 
FGO SYSTEM TURNDOWN RATIO: 7.3:1 
FGD SYSTEM TURNDOWN METHOD: TAKE TRAINS OFF LINE; REDUCE GAS FLClW 
FGD SYSTEM PRESSURE DROP - IN. H20: 26-27 
FGD SYSTEM OXIOATION - %: >90 
FGD SYSTEM SCRUBBER RECYCLE LIQUOR - % SOLIDS: 15 
FGO SYSTEM ABSORBER RECYCLE LIQUOR - % SOLIDS: 10 
FGO SYSTEM MAINTENANCE RESPONSIBILITY LEVEL (SAME AS BOILER, LOWER, OR 

HIGHER): SAME AS BOILER 
C FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MANHOURS/DAY): 24 OPERATION 

PLUS 16 
. MAINTENANCE 

FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (OPERATORS/SHIFT): 1 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT {MAINTENANCE 

PERSONNEL/SHIFT): 2 (DAY SHIFT ONLY) 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE SHIFTS/DAY): 1 
FGD SYSTEM MAINTENANCE BY OUTSIDE CONTRACTORS (MANHOURS/YEAR): 
TYPE OF FGD SYSTEM MAINTENANCE CREW (DEDICATED, ETC.): PLANT MAINTENANCE 

SCHEDULE FOR BOlLER MAINTENANCE PERSONNEL 
ROTATION TO FGD SYSTEM: ROTATE AS NEEDED 

TYPE OF MAINTENANCE SUPERVISORS (DEDICATED, ETC.): 
FGD SYSTEM BYPASS CAPABILITY (YES/NO): YES 
RESTRICTIONS TO USING BYPASS: GET PERMISSION FROM STATE 
TIME SCHEDULE FOR REDUCED BOILER LOAD: SYSTEM DEMAND; 90% CAPACITY PER 

MONTH 
TIME SCHEDULE FOR BOILER SHUTDOWNS: 3 WEEKS PER YEAR MINOR; 5-6 WEEKS EVERY 

5 YEARS MAJOR 
PLANNED MAINTENANCE DURING REDUCED 

BOILER LOAD (TYPE AND FREQUENCY): FAN BALANCE r 
PLANNED MAINTENANCE DURING BOILER 

SHUTDOWNS ('TYPE AND FREQUENCY): SEE OTHER OATA SHEETS 
TYPE OF MAINTENANCE PERFORMED WHEN FAILURE OCCURS (OTHER THAN CORRECTING 

CAUSE OF FAILURE): CAN DO MAINTENANCE ON MODULE THAT IS DOWN; USUALLY DO 
NOT TAKE UNIT DOWN; USE RYPASS 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/14/81 

QUENCHER/PRESATURATOR 

ARIZONA PUBLIC SERVICE 
CHOLLA 2 

NUMBER OF QUENCHERS/PRESATURATORS: NONE 
NUMBER OF SPARES: 
TYPE: 
LOCATION: 
SUPPLIER: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LlNE~ MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NA~E~ 
INLET GAS R.OW - ACFM: 
INLET GAS TEMPERATURE - F: 
PRESSURE DROP • IN, H20: 
LIQUID TYPE (MAKEUP WATER, RECLAIMED WATER, ABSORBER SLURRY, ETC.): 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 
NUMBER OF SPRAY H~AUE~S: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP - PSI: 

ABSORBER 
NUMBER OF ABSORBERS: 4 
NUMBER OF SPARES: 1 
GENERIC TYPE: PACKED TOWER 
SPECIFIC TYPE: FIXED BED PACKING 
TRADE/COMMON NAME: 
SUPPLIF.R: RESEARCH-COTTRELL 
DIMENSIONS - FT: 22 DIA X 70 HIGH 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATCRIAL SPECII'IC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: MAT-REINFORCED EPOXY AND GLASS 

R.AKE/POL VESTER 
LINER MATERIAL TRADE/COMMON NAME: COROLINE 505AR AND FLAKELINE 103 
BOILER LOAD PER ABSORBER - %: 33.3 

D GAS/LIQUID CONTACT DEVICE TYPE: VERTICAL CROSS CHANNEL FIXED GRID PACKING 
NUMBER OF GAS CONTACTlNr, ZONES: 2 
DISTANCE BETWEEN GAS CONTACTING ZONES- IN.: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: TYPE 317L STAINLESS STEEL 
NOZZLE PRESSURE DROP - PSI 
LIQUID RECIRCULATION RATE - GPM: 19,200 
L/G RATIO - GAL/1000 ACF: 40 
GAS-SIDE PRESSURE DROP - IN. H20: 
SUPERFICIAL GAS VELOCITY - FT/SEC: 9-11 
ABSORBER TURNDOWN RATIO: 2.4:1 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/14/81 

ARIZONA PUBLIC SERVICE 
CHOLLA 2 

ABSORBER TURNDOWN METHOD: REDUCE GAS FLOW 
INLET GAS FLOW RATE - ACFM: 392,000 
INLET GAS TEMPERATURE - F: 122 
INLET S02 LEVEL - PPM: 
INLET S02 LEVEL - LB/MM BTU: 
INLET PARTICLE LEVEL - GR/SCF: 
iNLET PARTICLE LEVEL - LB/ftt1 BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 121 
OUTLET S02 LEVEL - PPM: <10 
OUTLET S02 LEVEL - LB/MM BTU: 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU_:_ 
S02 REMOVAL EFFICIENCY - %: >98 (ov=E~RA:-:-L-=-L~) -------------
PARTICLE REMOVAL EFFICIENCY - %: >99 (OVERALL) 

MIST ELIMINATOR 
FUNCTION (PRE-MIST ELIMINATOR/MIST ELIMINATOR): (A) MIST ELIMINATOR 

(B) MIST ELIMINATOR 
TOTAL NUMBER OF MIST ELIMINATORS: (A) 4 (B) 4 
NUMBER OF SPARES: (A) 1 (B) 1 
NUMBER PER MODULE: (A) 1 (B) 1 
GENERIC TYPE: (A) IMPINGEMENT (B) IMPINGEMENT 
SPECIFIC TYPE: (A) (B) BAFFLE 
COMMON DESIGN: (A) (B) CHEVRON VANE 
MANUFACTURER: . 
CONFIGURATION (HORIZONTAL/VERTICAL): (A) VERTICAL (B) VERTICAL 
SHAPE (Z-SHAPE/A-FRAME): (A) A-FRAME 

(B) FLAT 
NUMBER OF STAGES: (A) 1 (B) 2 
NUMBER OF PASSES/STAGE: (A) N/A (B) 2 FIRST STAGE AND 4 SECOND STAGE 
FREEBOARD DISTANCE - FT: 
DISTANCE BETWEEN STAGES- IN.: 
DISTANCE BETWEEN VANES- IN.: 
VANE ANGLES - DEGREES: 
PRESSURE DROP - IN. H20: 
SUPERFICIAL GAS VELOCITY - FT/SEC: {B) 9-11 
CONSTRUCTION MATERIAL GENERIC TYPE: (A),---- (B) ORGANIC 
CONSTRUCTION MATERIAL SPECIFIC TYPE: (A) (B) POLYPROPYLENE 
CONSTRUCTION MATERIAL TRADE/COMMON NAME: -r-(A:-T)--- (B) 
WASH WATER SOURCE (FRESH, BLENDED, SUPERNATANT): {A) NONE ---r;:(B:"T")_,F~RESH 
POINT OF WATER COLLECTION: 
WASH DIRECTION {OVERSPRAY/UNDERSPRAY, FRONTSPRAY/BACKSPRAY): (8) UNDERSPRAY 
WASH FREQUENCY: (B) 1-3 TIMES PER HR FOR LOWER STAGE AND ONCE/8 HRS FOR 

UPPER STAGE 
WASH DURATION: (B) 2 MINUTES 
WASH RATE - GAL/MIN: (B) 250 
WASH COVERAGE - GAL/MIN SQ FT.: (B) -----= 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/14/81 

ARIZONA PUBLIC SERVICE 
CHOLLA 2 

REHEATER 
NUMBER OF REHEATERS: 4 
NUMBER OF SPARES: 1 
NUMBER PER MODULE: 1 
GENERIC TYPE (IN-LINE, INDIRECT HOT AIR, IN-LINE BURNER, ETC.): IN-LINE 
SPECIFIC TYPE (STEAM, HOT WATER, ETC.): STEAM 
COMMON DESIGN (BARE OR FIN TUBES, GAS OR OIL, ETC.): BARE TUBES 
COMBUSTION FUEL SULFUR CONTENT - %: N/A 
LOCATION: TOP OF THE ABSORBER 
AVERAGE PERCENT OF GAS BYPASSED FOR REHEAT: N/A 
TEMPERATURE INCREASE - F; 40 
INLET FLUE GAS FLOW RATE - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 1 
OUTLET FLUE GAS FLOW RATE - ACFM: 
OUTLET FLUE GAS TEMPERATURE - r: 1 
ENERGY REQUIREMENT - MM BTU/HR: 
NUMBER OF HEAT EXCHANGER BANKS: 3 
NUMBER OF BUNDLES PER BANK: 
NUMBER OF TUBES PER BUNOLE: 
STEAM OR WATER PRESSURE - PSIG: 
STEAM OR WATER TEMPERATURE - F: 
SELF CLEANING DEVICE· TYPE: AIR SOOT BLOWERS 
MATERIAL GENERIC TYPE: HIGH ALLOY 
MATERIAL SPECIFIC TYPE: 
MATCRIAL TRADC/COMMON NAME: INCONEL 625 TUBES AND SHELLS; UDDEHOLM 904L 

BAFFLES 

fANS 
NUMBER OF FANS: (A) 2 (B) 2 
NUMBER OF SPARES: 
DESIGN (CENTRIFUGAL, AXIAL, ETC.): CENTRIFUGAL (BOTH) 
SUPPLIER: 
FUNCTION (UNIT/BOOSTER): (A) UNIT (B) BOOSTER 
APPLICATION (INDUCED DRAFT/FORCED DRAFT) - WRT ABSORBER: 

SERVICE (WET/DRY): DRY (BOTH) 
TYPE OF WASH: 

(A) FORCED DRAFT 
(B) INDUCED DRAFT 

LOCATION WRT MAJOR COMPONENTS: (A) BETWEEN MECHANICAL COLLECTORS AND 
SCRUBBERS (B) AFTER REHEATERS 

FLUE GAS FLOW RATE - ACFM: 
·FLUE GAS TEMPERATURE - F: (A) 280 (B) 160 

PRESSURE DROP - IN. H20: 
MATERIAL GENERIC TYPE: (B) RUBBER-LINED CARBON STEEL HOUSINGS AND INCONEL 

BLADES 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/14/81 

DAMPERS 

ARIZONA PUBLIC SERVICE 
CHOLLA 2 

LOCATION: (A) INLET (B) OUTLET (C) BYPASS (D) FAN INLET (E) FAN OUTLET 
NUMBER OF OAMPERS: (A) 4 (B)-4 (C) 2 (D) 4 (E) 4 

E FUNCTION (CONTROL/SHUT-OFF): (A, ·E) SHUT-OFF (B, C, D) CONTROL 
GENERIC TYPE (LOUVER, BUTTERFLY, ETC.): (A) GUILLOTINE (B, C, D, E) LOUVER 
SPECIFIC TYPE (OPPOSED BLADE, PARALLEL BLADE, ETC.): (A) __ _ 

. (B)-~....,.........-
TRADE/COMMON DESIGN (SINGLE LOUVER/DOUBLE LOUVER): (A) DOUBLE BLADED 
MANUFACTURER: MOSSER (ALL) 
MODULATION (OPEN/CLOSED, ETC.): 
SEAL AIR - ACFM: 
SERVICE CONDITIONS (MAX GAS TEMP/TIME): 

F MATERIAL GENERIC TYPE: (A) CARBON STEEL (B) STAINLESS STEEL 
MATERIAL SPECIFIC TYPE: (A) (B) TYPE 317L 
MATERIAL TRADE/COMMON NAME: (A) N/A (B) N/A 
LINER MATERIAL "GENERIC TYPE: (A) STAINLESS STEEL (B) NONE 
LINER MATERIAL SPECIFIC TYPE: (A) TYPE 317L (B) N/A 
LIN~R MATERIAL TRADE/COMMON NAME: (A) N/A (B) N/A 

DUCTWORK 
G LOCATION: (A) INLET (B) OUTLET (C) BYPASS 

CONFIGURATION (CIRCULAR, RECTANGULAR, ETC.): 
DIMENSIONS (DIAMETER, LENGTH, ETC.): 
SHELL MATERIAL GENERIC TYPE: (A) CARBON STEEL (B) CARBON STEEL 

(C) CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: (A) NONE (B) ORGANIC (C) NONE 
LINER MATERIAL SPECIFIC TYPE: (A) N/A (B) GLASS FLAKE/POLYESTER AND 

INERT FLAKE/VINYL ESTER {C) N/A 
LINER MATERIAL TRADE/COMMON NAME: (A) N/A (B) FLAKELINE 103 AND PLASITE 

4030 (C) N/A 

EXPANSION JOINTS 
LOCATION: 
TYPE (METALLIC/ELASTOMERIC): ELASTOMERIC 
FUNCTION (GAS CIRCUIT/LIQUID CIRCUIT): GAS CIRCUIT 
PRESSURE (NEGATIVE/POSITIVE): 
OPERATING TEMPERATURE - F: 
DESIGN CONFIGURATION (V-SHAPED, ETC.): 
MANUFACTURER: RAYBESTOS-MANHATTAN 
MATERIAL: VITON®/ASBESTOS 

REAGENT PREPARATION EQUIPMENT· 
FUNCTION (LIMESTONE "GRINDING, LIME SLAKING, ETC.): LIMESTONE GRINDING 
PREPARATION DEVICE (BALL MILL, CRUSHER, ETC.): BALL MILL 
DEVICE TYPE (TUBE MILL, CONICAL MILL, ETC.): 
MANUFACTURER: KENNEDY VAN SAUN 
MATERIALS: RUBBER-LINED CAROON STEEL 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/14/81 

NUMBER OF DEVICES: 2 
NUMBER OF SPARES: 
FULL LOAO DRY FEED CAPACITY - TPH: 7 
PRODUCT QUALITY - % SOLIOS: 25 

ARIZONA PUBLIC SERVICE 
CHOLLA 2 

FULL LOAD PRODUCT QUANTITY EMPLOYED - GPM: 22.5 
PREPAREO REAGENT POINT OF ADDITION: ABSORBER FEED TANK 
ON-SITE STORAGE CAPABILITY - DAYS: 

TANKS 
*SEE ATTACHMENT A 

PIIMPS 
*SEE ATTACHMENT B 

MAJOR PIPING 
FUNCTION (RECYCLE SLURRY, RECLAIMED 

WATER, SLUDGE, ETC.): (A) SLURRY PIPING (B) SLURRY PIPING 
(C) SPRAY HEADERS 

. DIMCNSIONS - IN.: (A) >4 (8) <4 {C)---
MANUFACTURER: -
MATERIAL: (A) ..,..R,.,...UB=B=ER~-~L=IN=ED::.--:C:-:-.AR:-::B=o::-:-N ~s=TEEL B) FRP 

(C) TYPE 317L STAINLESS STEEL 

MAJOR VALVES 
LOCATION: (A) SUCTION SIDE OF PUMPS (B) PUMP DISCHARGE (C) 
FUNCTION (ISOLATION, CONTROL, ETC.): ---
TYPE (BALL, GLOBE, PLUG, ETC.): (A) BUTTERFLY (B) PLUG (C) PINCH 
CONTROL MODE (AUTOMATIC/MANUAL}: 
DIMENSIONS- IN.: 
MANUFACTURER: (A) KEYSTONE (R) OFZI.IRIK (C) 
MATERIAL: RUBBER-LINED (ALL) ---

THICKENERS 
NUMBER OF THICKENERS: NONE 
NUMBER OF SPARES: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY - GAL: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFir. TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
RAKE MATERIAL: 
FEED STREAM SOURCE: 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS}: 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
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OUTLET STREAM DISPOSITION: 
OVERFLOW STREAM DISPOSITION: 

SOLIDS DEWA T.ER lNG 
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ARIZONA PUBLIC SERVICE 
CHOLLA 2 

DEVICE GENERIC TYPE (CENTRIFUGE, VACUUM FILTER, ETC.): NONE 
DEVICE SPECIFIC TYPE (DRUM, HORIZONTAL BELT, ETC.): 
DEVICE COMMON DESIGN (ROTARY, BELT FILTER, ETC.): 
NUMBER OF DEVICES: 
NUMBER OF SPARES: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BELT MATERIAL GENERIC TYPE: 
BELT MATERIAL SPECIFIC TYPE: 
BELT MATERIAL TRADE/COMMON NAME: 
FEED STREAM SOURCE (ABSORBER BLEED, THICKENER UNDERFLOW, ETC.): 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: 
OVERFLOW STREAM DISPOSITION: 

SLUDGE 
FULL LOAD QUANTITY - TPH/DRY: 
MOISTURE CONTENT - % TOTAL FREE WATER: 35 
PERCENT CAS03 - DRY: 
PERCENT CAS04 - DRY: 
PERCENT CAOH2 - DRY: 
PERCENT CAC03 - DRY: 
PERCENT ASH - DRY: 
PERCENT OTHER COMPOUNDS - DRY: 

SLUDGE TREATMENT 
METHOD: MIXED WITH FLY ASH TO OBTAIN 65% SOLIDS 
COMMON DESIGN (RECYCLE STREAM, BLEED STREAM, ETC.): BLEED STREAM 
DEVICE (OXIDATION TANK 1 PUG MILLt ETC.): 
PROPRIETARY PROCESS (IUCS 1 DRAVO, ETC.): NONE 
INLET FLOW RATE - GPM: 
INLET QUALITY - % SOLIDS: 15 

SLUDGE DISPOSAL 
NA T\JRE (INTER 1M/FINAL): FINAL 
GENERIC TYPE (LANDFILL, POND, ETC.): POND 
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UTILI TV EM ISS ION CONTROL SYSTEM nATA 
DATE: 10/14/81 

ARIZONA PUBLIC SERVICE 
CHOLLA 2 

SPECIFIC TYPE (DIKED, SIDE HILL, ETC.): OIKED 
COMMON nESIGN (ABANOONEn SURFACE MINE, ETC.): ----------­
LOCATION (ON-SITE/OFF-SITE): ON-SITE 
TRANSPORTATION METHOD (PIPELINE, TRUCK, ETC.): PIPELINE 
SITE TREATMENT (CLAY LINING, SYNTHETIC LINING, ETC~): NONE 
SITE DIMENSIONS - AREA/DEPTH: 

H SITE CAPACITY - VOLUME/ACRE-FT/TONS: 
SITE SERVICE LIFE - YEARS: 

PROCESS CONTROL AND INSTRUMENTATION 
PROCESS STREAM: SCRUBBER ANn ABSORBER HOLD TANK 
CHEMICAL PARAMETERS (PH, ETC.): PH 
PHYSICAL PARAMETERS (PERCENT SOLIDS, DENSITY, FLOW, ETC.): 
CONTROL LEVELS: PH 4.8-5.2 IN SCRUBBER HOLD TANK; 5.9-6.2 IN ABSORBER HOLD 

TANK 
MONITOR TYPE (MANUFACnJRER, ETC.): 
MONITOR LOCATION: 
PROCESS CONTROL MANNER (AUTOMATIC/MANUAL): 
PROCESS CONTROL MODE (FEEDBACK/FEED FORWARO): 

WATER BALANCE 
WATER BALANCE ENTRIES (DESIGN/ACTUAL): 
TYPE (OPEN/CLOSED): OPEN 
EVAPORATION WATER LOSS - GPM: 
SLUDGE HYDRATION WATER LOSS - GPM: 
SLUOGE INTERSTITIAL WATER LOSS - GPM: 
POND SEEPAGE/RUNOFF WATER LOSS - GPM: 
EFFLUENT WATER LOSS - GPM: 
RECEIVING WATER STREAM NAME: 
MAKEUP WATER ADDITION - GPM: 120 
SOURCE OF MAKEUP WATER (RIVER WATER, ETC.): 
MAKEUP WATER ADDITION POINTS & AMOUNTS: 
MAKEUP WATER PRE-TREATMENT TYPE: 

CHEMICALS AND CONSUMPTION 
FUNCTION (ABSORBENT, SOLIDS SETTLING, ETC.): ABSORBENT 
NAME (LIMESTONE, ADIPIC ACID, ETC.): LIMESTONE 
PRINCIPAL CONSTinJENTS: 
SOURCE/SUPPLIER: 
SUPPLIER LOCATION: PEACH SPRINGS, ARIZONA 
CONSUMPTION (SPECIFY UNITS): 
U TI LI ZA TI ON - %: 
POINT OF ADDITIONi- BALL MILL 

ECONOMICS (AOJUSTEO FOR CONSISTENCY; MID-1980 TIME BASt; 65% CAPACITY FACTOR) 
CAPITAL COST - $: 39,200,000 
CAPITAL COST - $/KW: 149 
OPERATING COST - MILLS/KWH: 2.47 

MAINTENANCE COST: $894,000/YR 

' 
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LABOR COST: $93,600/YR 
UTILITIES COST: $1,390,000/YR 
CHEMICALS COST: $408,000/YR 
WASTE DISPOSAL COST: 

FGD SPARE CAPACITY INDICES 
SCRUBBER - %: 33.3 
ABSORBER - %: 33.3 
MIST ELIMINATOR - %: 
REHEATER - %: 
FAN - %: 
BALL MILL - : 
SLAKER - %: N/A 
EFFLUENT HOLD TANK - %: 
RECIRCULATION PUMP - %: 
THICKENER - %: N/A 
VACUUM FILTER-%: N/A 
CENTRIFUGE - %: N/A 

FGD SPARE COMPONENT INDICES 
SCRUBBER: 1.0 
ABSORBER: 1.0 
MIST ELIMINATOR: 
REHEATER: 
FAN: 
BALL MILL: 
SLAKER: N/A 
EFFLUENT HOLD TANK: 
RECIRCULATION PUMP: 
THICKENER: N/A 

·vACUUM FILTER: N/A 
CENTR I RJGE: N/A 

PILOT PLANT 
UNIT NUMBER: 
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ARIZONA PUBLIC SERVICE 
CHOLLA 2 

PARTICIPANTS: ARIZONA PUBLIC SERVICE, RESEARCH-COTTRELL 
PROCESS: LIMESTONE 
PLANT DESIGN: FLOODED DISC SCRUBBER 
SUPPLIER: RESEARCH-COTTRELL 
SERVICE DATE: 1971 
PERIOD OF OPERATION - MONTHS: 6 
GAS FEED: 
EQUIVALENT SCRUBBED -CAPACITY - MW: 1. 6 
STATUS (ACTIVE/TERMINATED): TERMINATED 
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ARIZONA PUBLIC SERVICE 
CHOLLA 2 

ATTACHMENT A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): ABSORBER FEED 
NUMBER OF TANKS: 2 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): 
LOCATION: 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TTMF - MIN: 7 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: VERTICAL 

. AGITATOR MATERIALS: RUBBER-CLAD CARBON STEF.l. 
SHELL MATERlAL GENERIC TYPE: CARRON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: MAT-REINFORCED EPOXY 
LINER MATERIAL TRAnE/COMMON NAME: COROLINE 505AR 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): REAGENT FEED 
NUMBER OF TANKS: 2 
NUMBER OF SPARES: 1 
TYPE (OPEN/COVERED): OPEN 
LOCATION: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RFTFNTTnN TIME - MIN: 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: VERTICAL 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: MAT-REINFORCED EPOXY 
LINER MATERIAL TRADE/COMMON NAME: COROLINE 505AR 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): MILL SLURRY SUMP 
NUMBER OF TANKS: 2 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): OPEN 
LOCATION: AT MILL 
CONFIGURATION: 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/14/81 

DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 
AGITATOR CONFIGURATION: 
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ARIZONA PUBLIC SERVICE 
CHOLLA 2 

AGITATOR MATERIALS: TYPE 316[ STAINLESS STEEL 
SHEL~ MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: MAT-REINFORCED EPOXY 
LINER MATERIAL TRADE/COMMON NAME: COROLINE 505AR 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): SCRUBBER 'FEED 
NUMBER OF TANKS: 4 
NUMBER OF SPARES: 1 
TYPE (OPEN/COVERED): N/A 
LOCATION: TANK IS BOTTOM OF ABSORBER 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 7 
NUMBER OF AGITATORS: 2 
AGITATOR CONFIGURATION: HORIZONTAL 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: MAT-REINFORCED EPOXY 
LINER MATERIAL TRADE/COMMON NAME: COROLINE 505AR 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): SLUDGE STORAGE 
NUMBER OF TANKS: 
NUMBER OF SPARES: 
TYPE (OPEN/COVERED): 
LOCATION: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 
AGITATOR CONFIGURATION: 
AGITATOR MATERIALS: 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/14/81 

LINER MATERIAL GENERIC TYPE: ORGANIC 
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ARIZONA PUBLIC SERVICE 
CHOLLA 2 

LINER MATERIAL SPECIFIC TYPE: MAT-REINFORCED EPOXY 
LINER MATERIAL TRADE/COMMON NAME: COROLINE 505AR 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/14/81 
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ARIZONA PUBLIC SERVICE 
CHOLLA 2 

ATTACHMENT B 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.}: SCRUBBER RECYCLE 
NUMBER OF PUMPS: 3 {PER MODULE} 
NUMBER OF SPARES: 1 {PER MODULE} 
GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.}: 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.}: 
COMMON DESIGN (V-BELT, ETC.}: 
MANUFACTURER: DENVER 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.}: 
CAPACITY - GPM: 4900 
MOTOR BRAKE HP: 
SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, ·sOLIDS): 
CASING MATERIAL GENERIC TYPE: RUBBtR-LINED CAST STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 

I IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CAST STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 

. IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.}: ABSORBER RECYCLE 
NUMBER OF PUMPS: 2 (PER MOOULE} 
NUMBER OF SPARES: 1 (PER MODULE) 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.}: 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.}: 
COMMON DESIGN (V-BELT, ETC.}: 
MANUFACTURER: DENVER 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 
MOTOR BRAKE HP: 
SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CAST STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 

I IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CAST STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIV~ FEED, ABSORBER RECIRCULATION, ETC.}: MILL SLURRY SUMP 
NUMBER OF PUMPS: 



UTILITY EM ISS ION CONTROL SYSTEM DATA 
DATE: 10/14/81 

NUMBER OF SPARES: 
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ARIZONA PUBLIC SERVICE 
CHOLLA 2 

GENERIC TYPE (CENTRIFUGAL, fJIAPARAGM, ETC.): 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: GALIGHER 
PUMP MODEL NUMBER: 
PUMP ORIVE {BELT, VARIABLE, OIRECT, ETC.): 
CAPACITY - GPM: 
MOTOR BRAKE HP: 
SPEED ~ RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GE-NERIC TYPE: RUBBER-LINED 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME; 

J IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION {ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): REAGENT FEED 
NUMBER OF PUMPS: 
NUMBER OF SPARES: 
GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN {V-BELT, ETC.): 
MANUFACTURER: GOULDS 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, OIREtf, ETC.): 
CAPACITY - GPM: 
MOTOR BRAKE HP: 
SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: RUBBER-LINEO 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NA : 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAM : 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): MIST ELIMINATOR 

WASH 
NUMBER OF PUMPS: 
NUMBER OF SPARES: 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN (V-BELT, ETC.): 

I 

I 



UTILITY EMISSION CONTROL SYSTEM DATA 
·oATE: 10/14/81 

MANUFACTURER: GOULDS 
PUMP MODEL NUMBER: 
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ARIZONA PUBLIC SERVICE 
CHOLLA 2 

PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 
MOTOR BRAKE HP: 
SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: STAINLESS STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NA.~:----------------
IMPELLER MATERIAL GENERIC TYPE: STAINLESS STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAM : 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATIQN, ETC.): 
NUMBER OF PUMPS: 
NUMBER OF SPARES: 
GENERIC TYPE (CENTRIFUGAL, niAPHRAGM, ETC.): 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN (V-BELT, ETC.}: 
MANUFACTURER: 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 
MOTOR BRAKE HP: 
SPEEO - RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS}: 
CASING MATERIAL GENERIC TYPE: 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAM 
IMPELLER MATERIAl GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/14/81 

ARIZONA PUBLIC SERVICE 
CHOLLA 2 

COMMENTS/FOOTNOTES 

A FLOODED DISC SCRUBBER ACTS AS AN ANNULAR-THROAT VENTURI; BOTTOM ENTRY 
LIQUID DISTRIBUTION. 

B IN THE TAPERED SECTION OF THE VENTURI, THERE IS A CEILCOTE 8300 MEMBRANE 
COVERED WITH SiC BRICK AND SAUEREISEN NO. 33 MORTAR. THE SAME SYSTEM IS 
USEn ON THE WALLS BELOW THE THROAT, .BUT WITH COROBONO MORTAR. 

C COMMON WORK FORCE FOR UNITS 1 AND 2. 
0 fol.INTERS T 2-81 POLYPROPYLENE PACK lNG. 
E ONF. SHUT-OFF GUILLOTINE f1AMPER IN THE RYPASS DUCT HAS BEEN.ABANDONEO. 
F ALL THE DAMPERS HAVE INCONEL 625 SEAL$. 
G THE BYPASS DUCT HAS AN EMERGENCY OUENCHER SPRAY TO PROTECT THE STACK 

LINING. 
H REPORTED DISPOSAL SPACE REQUIREMENT IS 52 ACRE-FT/YEAR. 
I CLOSE-FACEO IMPELLER. 
J UI'I:N- FACEfl IMPELLER. . 



-151-

SECTION 4 

PERFORMANCE DATA 

Arizona Public Service 
Cholla 1, 2 



Period Bo·ler ! FGC Av1t1-
Ut 11 t ty/untt Dlte hours hovrs l'lodule hours ebtl tty 

Artzon• Public Service 
Choll1 1 10/73 744 Systeolll 

ll/73 72D Systl!ll 

C01111erct•l surt-up 12/73 744 Sy;te~~ 

117• 744 Systl!l!l 

2/74 672 Systea 

3/74 I 144 SystM 

4/74 JZD -~ 

B 

:Sys:em 

sn• 744 744- System 

I 
6174 no System 

7/74 744 744 System 729 

(continued) 

Problew 
ecutpllll!nt eru 

Duct~e~rk 

Reheater 

Ptplni 

fans 

Pumps 

Expansion joints 

£xpens1on joint~ 

ProblM descrtptlon/ca..ents 

Jntthl testing of FGO system wes conducted 

Because of 1 difference In the size of tht 
~In duct and reheater trensttlon duct, t 
gas flow was producing harmonic vibrations 
In thl! rehea ter. The vibrations were p1r-
tiel~ dampered by installation of bafftes 

Corro~ion of tube bundles 

Slurry lines plugged due to low now retes 

VIbration probleMs encountered because of 
the a:cu.ulation of scale buildup when 
unit fillS idle 

Solid •eposttlon In spare pu.ps 

llo 1111j•r probleiiS reported for period of 1/ 
to 3/74. Availability averaged 92.61 durl 
the prriod 

24D hotr outage to replace corroded tor-ten 
steel ~xpenslon joints 

74 
ng 

312 hocr outage to replace corroded Cor-ten 
steel expansion joints 
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I 
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0 ..... ._,N 
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-
Period Boller FGO Ava 11-

Utility/unit Date hours hours Module hours ability 

Cholla 1 (continued) B/74 744 744 A 
B 100 

System 724 

'j/74 720 System 

10/74 744 System 

11/74 720 System 

l'l./74 744 System 

0/75 System 

1/75 744 744 System no 

(continued) 

Problem 
equipment area 

System 

Venturi scrubbers 

Reheater 

Bypass 

B-slde absorber 

A-s Ide venturi 

Reheater 

Proble- descrlptlon/c~nts 

Syst~ down for annual overhaul 

During the outage several Instances of 
pitting corrosion were discovered In the 
316l SS flooded disc scrubber walls 

Tube leaks discovered on B-slde reheater 

Operation of the syste- throughout 1975 and 
1976 was accompanied by a number of minor 
problem areas including: significant corro-
slon attack In the vessel walls of the venturi 
flooded-disc particulate scrubber module; acid 
corrosion In the B-slde reheater housing; sc·ale 
buildup In the pipe outlet at the sludge/flyash 
evaporation pond; plugging In the scrubber 
tower packing and mist eliminator; erosion In 
the pumps; corrosion In the boiler exhaust 
elbow of the ductwork leading from the 
scrubbers to the stack 

Bypass system e•perlenced control problems 

leak problem 

Leaks discovered over the mouth of the venturi 
throat (leaks were attributed to no~l wear) 

Tube leak problem on B-slde reheater 

I ,...... 
\.J1 
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I 
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.. -- - . ··-~ - -- r-- --,--- r"T-I Period Boiler FGD 
ut tl·'ty/untl 1 Date hours ho.rs Module haUl'S . 

Cholla · (continued) 2/75 672 6;z j System 62E-

3/75 744 Systa~ 

I 

I I 
I I 

4/75 720 67) I Sy~tew 515 

I 
I I 

5/75 744 7U I Systl!'l' 325 

6/75 720 7211 A ! 8 
Sys.tem 720 

7/75 744 744 System 729· 
I 

8/75 744 744 ~ 
3 

:;r; tem 724 

9/75 720 720 ~ys :em 567 

10/75 744 5381 
I 
~ys:em 'Z76 

(continue:!) 

-- - r===-
Avail- Problem 

abtl tty tquipment area 

Moduies 

PlJIIP 

SystEIII 

SystEIII 

Pipe liners 

Scruboer 

Bypass 

Valve; and pipl~g 1 

Absorr:~er 

100 Absorloer 
100 
100 Hlst &llminators 

Plpln~ 

Module 
100 

Piping 

System 

--· 

Proble. descrlptiontc~nts 

l~at problem continued 

Recyc·e pump rtquired repairs 

Ero!i.n/corroslon problems 

Plugg:ng problems encountered at dead spaces, 
in 1p:pe ltnes, and valves of Idle pumps as 
well as process lines during reduced flow rate 
rericds 

failurEs due to defects In fabrication, un-
satisfactory liner materials, and too high 
~locltles through pipes and fittings 

Pl'uggfrlg of flooded disc scrubber pack lng 

9ypass system experienced control problems 

Plug}ing 

Pl~ggi~ of absorber tOW@r pilcling 

11()1ule· down most of month for scheduled repairs 

Pl•Jg!hg of Hunters packing of A-side absorber 

Pl•gghg 

Fl•ode•-dtsc scrubber recirculation lines 
p·u~gr.d 

ShutGIMI for Inspection 

PlLggirg problem of recirculation lines 
ccntirued 

Shut~ for scheduled tqulpment overhaul 
(modUle linings were repaired) 
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Period Boiler FGO Avail-
Ut111ty/un1 t Date !'lours hours lltodule hours ability 

Cholla 1' (continued) 11/75 720 720 System 617 

12/75 744 744 System 744 

1/76 744 744 System 684 

2/76 696 

3/76 744 

4/76 no Systen 

5/76 744 System 

6/76 744 720 System 

7/76 744 System 

8/76 744 System 

9/76 no 120 A 100 
8 

System 6ga 

(continued) 

Probll!lll 
equtpnent area 

Pump 

Reheater 

Valves and rectr-
culatfon lines 

Ductwork 

Reheat 

Reheater 

Venturi scrubbers 

Mist eliminators 

Pumps ) 

Recycle tanks 

Ductwork 

Valve 

Proble. descrtptlon/c~ts 

Recycle p..,.., rnelfunctloned 

8-stde reheate~ malfunctioned 

Plugging 

No lnforrnetlon reported 

No 1nforrnet ton reported 

Coating failures in the elbow of the 8-side 
absorber e•haust duct leading to the stack 

8-stde reheat requtred repairs 

Corrosion and pluggtng problens occurred on 
the A-side reheater tubes 

Plugging of recirculation lines and the 
flooded-disc scrubber pack lng 

Plugging 

High maintenance area for Cho11a 1 

Scaling and corrosion problems 

Coating repairs to the elbow of the module 
exhaust duct were completed 

Malfunctioning solenoid valve In the 8-stde 
mist eliminator wash system prevented 
adequate washing 
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Period Botler fGO 
UtiHty/llftit Date hours hours 'l'todlll e hours 

Cholla 1 (continued) 10/76 744 417 ~ 
3 

Systl!ll 346 

11/76 720 72C Sysll!ll 619 

12/76 744 74• Sys.t1111 620 

l/77 744 74•- Syst1111 608 

Z/77 672 6n System 620 

3/77 744 74~ Systflll 608 

4/77 720 638 Sy!tl!ll 632 

5/77 744 64.'t Sy!tl!ll 645 

6/77 720 72•) A 
8 

Sy!tem 720 

7/77 744 741 Sy~tem 

I 

8/77 744 74-' System 729 

9/77 720 7'lD A 
8 

Sy~tl!ll 718 

10/77 744 744 A 
8 

Sy;tem 743 

(contlnled) 

Avail- Probl-!11 
abil tty eq~tip~~~ent are• 

100 
66 
83 

Rehut:l!r 

O~r 

. Module 

Sys te~~~ 

O~ers 

Absorloer 

100 
100 
100 

Limes :one slurf') 
tank 

Ptptn1 

·S lurr_t disposal 
tank 

100 
100 
100 

100 
100 
100 

Problea description/c~nts 

Ste1111 lealt 

Inlet c~er adjustment probleas 

Paa:ltift!l in Module A •s replaced 

Mi•or corrosion and plugging problfllls were 
e::per · enced 

Mechan1cal difficulties with b)'Piss da.pers 

A-side absorber tower pacltlng replaced and 
IRter•als on both absorbers were washed 

Sy;tem• shutdown for annual Inspection 

Ml1or leak problea 

Retu~n slurry line leakage 

ll!llh repaired 
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Period Roller FGD Avail-
Ut Ill ty/unlt Date hours hours Module hours ability 

Cholla 1 (continued) 11/77 720 169 A 100 
8 97 

System 155 98 

12/77 744 System 0 0 

1/78 744 135 A 
8 

System 127 

'l/78 672 642 A 
8 

System 600 

3/78 744 744 A 
8 

System 739 

4/78 720 720 A 
8 100 

System 694 

(continued) 

Problen 
equipment area 

PU1!11 
Venturi scrubber 

System 

Centrifugal sepa-
rator shell below 
the absorber 

lining 

Venturi scrubber 

Ductwork 

Proble. descrlptton/cORRents 

Recycle pump expansion joint failure 
leak problem In 8-slde venturi 

Down entire month for Inspection 

Corros ton probl en 

Epoxy Material had eroded and dlsbonded 
from the scrubber discs and the centrlfu,.l 
separator shell below the absorber 

Spray distribution deflector above the 
flooded disc failed due to stress -
corrosion cracking 

Extensive corrosion In ductwork leading 
from Module A absorber tower exhaust elbow 

-to the reheater (liner of elbow has failed 
repeated I y) 

Scheduled overhaul continued 
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Perfod Holler 
Utlllty/unt·: Date hours hOJrS Module 

Cholla 1 (continued) 5/18 744 H4 'A 
8 

Srstem 

6/78 720 7~0 A 
8 

System 

7/78 744 H4 A 
8 

System 

8/78 744 714 A 
8 

Srstem 

9/78 720 7~0 A 
8 

Srstem 

10/78 744 434 A 
8 

Srstan 

11/78 720 7?0 A 
8 

Srstem 

12/78 744 714 A 
8 

Srstem 

1/79 744 714 A 
8 

Srstem 

2/79 672 6P2 A 
8 

Srstem 

(contlnJed) 

reo Ava 11-
hours ability 

680 

100 

717 

100 
742 

100 

726 

100 

712 

425 

688 

646 

100 
741 

100 
100 

672 100 

Problem 
e-~u I pmen t ar-ea ProbleR dl!scrlptlon/c~nts 

Reheater P1u•9!d 8-slde reheat coils were replaced 

Syst~ control Soectftc problem was not reported 
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P~r1od Boller 
Utility/unit Oat~ hours hours Module 

Cho1la 1 (contlnu~d) 3/79 744 744 A 
8 

System 

4/79 720 720 A 
8 

System 

S/79 744 744 A 
8 

System 

6/79 720 720 A 

8 
System 

7/79 74t. 

8/79 74~ 744 A 
8 

System 

9/79 720 

10/79 744 342 A 
8 

System 

11/79 720 720 A 
8 

- System -
12/79 744 744 A 

8 
S stem y 

(continued} 

·-FGD llva 11- Problem 
hours ability equipment area 

190 
726 Reheater 

100 
100 

720 100 

DuctMOrk 

S33 Venturi scrubber 

Absorber 

100 
642 

712 

328 

632 

672 

ProbleM descrlpt1on/c~nts 

Plugged reheat tubes. The old tubes, In un-
sectlonallzed bundles, were replaced with new 
tubes of split coil construction and made of 
316L SS 

DuctMOrk from absorber tower to stack was 
replaced 

L lning repaired 

Module A absorber tower Kunt~rs packing was 
replaced 

No lnfonmatlon was available 

No lnfonmatlon was available 
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P~riod Boll~- FGD Ava tl-
UtiHty/untt \!let~ hours hours Modul~ hours ability 

Cholla 1 (continued) 1/80 744 744 A 
8 

System 724 

2/80 696 696 A 100 
8 

System 694 

3/80 744 744 A 
8 

Syst911 715 

4/80 720 720 A 100 
8 100 

Systen 720 100 

5/80 744 744 A 100 
8 99 

Systen 741 100 

6/80 720 613 A 100 
8 99 

Systen 516 100 

7/80 744 744 A 100 
8 100 

Systen 739 100 

8/80 744 Systen 

9/80 720 Systen 

10/80 744 Systen 

11/80 720 Systen 

12/80 744 Systen 

-- --·. -- .. ··-- ··-·-

-
Probr81 

~qutpment ar~a 'robl~ d~scrtptlon/c~nts 

I Booster fan Specific problem was not reported 

Valve Bloc( walv~ Malfunctioned 

No tafo~tton was reported 

No lafon~~atlon was reported 
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Period Boller FGO 
Utility/unit Date hours hours Module hot•rs 

Arizona Public Service 
Cholla 2 4/78 720 Systl!lll 

5/78 744 Systl!lll 

C~rclal start-up 6/78 720 Systl!lll 

7/78 744 Systen 

8/78 744 System 

9/78 720 Systl!lll 

10/78 744 Systl!lll 

11/78 720 System 

12/78 744 Systl!lll 

l/79 744 Systl!lll 

2/79 67'l Systl!lll 

3/79 744 Systl!lll 

4/79 720 System 

5/79 744 System 

6/!9 720 System 

7/79 744 Systl!lll 

8/79 744 Systl!lll 

9/79 720 Systl!lll 

( cont lnued I 
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Initial shakedown/debugging operations 
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slurry recycle lines 

Absorber Corrosion resistant coating In downcomer area 
of one of the absorber modules peeled 

Piping VIbration probll!llls In slurry recycle lines 
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No lnfonnatlon was available from ut t1 ity 
starting 1/79 to 12/80 
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ARIZONA PUBLIC SERVICE. 

FOUR CORNERS 1, 2, 3 
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SECTION 1 

BACKGROUND 

Arizona Public Service 
Four Corners 1, 2, 3 

The Four Corners Power Station of Arizona Public Service 

(APS) is located in Fruitland, New Mexico. Four Corners is a 

mine mouth plant located next tn thP N~vajo minQ. Four Corners 1, 

2, and 3 are pulverized coal-fired units whirh were origin~lly 

placed in service in the early 1960's. These units are rated at 

17S .I-lW, 175 NW, and 225 MW, respectlvely. 

State emission standards were developed for Units 1, 2, 

and 3, limiting particulate matter emissions to 0.05 pounds per 

million Btu, and an interim limitation of 0.5 pounds per million 

Btu for Units 4 and 5. In anticipation of these regulations, a 

"crash proqram".commenced jn 1q70 for thQ installation of venturi 

scrubbers on Units 1, 2, and 3 for particulate matter removal. 

The deadline of December 31, 1971, was met. 

New Mexico air pollution control officials, and the six utility 

owners of Units ·4 and 5 reached an agreement on emission limits with 

respect to S02 emissions in 1980 and a compliance schedule was set. 

The agreement called for a significant upgrading of the scrubber 

systems at Units li 2, and 3 and a new removal system for Units 4 

and 5 (755 MW each). The settlement called for the ~verage rate 
\ 

of S02 removal to be 72% at the power plant complex in 1985. 

Based on the 72% removal figure, engineers felt that the 

existing battery of six scrubbers at Units 1, 2, and 3 could be 
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upgraded through adjustment in acid-alkalinity control by the 

addition of lime and Magnesium oxide. For Units 4 and 5, the 

plans are to install bag filters to meet particulate requirements 

and absorber towers for so2 removal. The baghouse will upgrade 

particulate removal from 97% to 99.9%. 

Partial upgrading of the scrubbers on Units 1, 2, and 3 

has taken place. They appear to be meeting existing particulate 

and so2 removal requirements. Further upgrading of the so2 removal 

system is in progress in order to bring the so2 removal efficiency 

to 72% by 1985. The so2 system on Units 4 and 5 are scheduled 

for initial startup by 1985 and the baghouse system is scheduled 

for operation at the end of 1982. 
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SECTION 2 

PROCESS DESCRIPTION 

Arizona Public Service 
Four Corners 1, 2, 3 

The lime/alkaline flyash emission control systems installed 

on Four Corners 1, 2, and J each consist of a Chemico venturi 

scrubber for both primary particulate matter and S02 removal. 

The Four Corners 1 and 2 systems were designed to at.:L:uuunodate u. 

boile~ flue gas flow of 814,000 ac~m (340°F) each. The Four 

Corners 3 system was designed to accommodate 1,030,000 acfm 

Following the air preheater, the flue gas from each boiler 

enters the top of the venturi scrubbers where it first comes in 

contact with the scrubbing slurry. The venturi scrubbers are 

each equipped with a variable throat/top entry plumb bob to 

maintain a constc:tnt ptessure drop at variable boiler loads. 

After traveling throu9h the center of the ventl.lri ,. the flue gas 

turns 180 degrees and travels upward through a spray zone where 

it is again contacted with the scrubbing slurry. The spent 

slurry from the venturi ~nd the spray zone is collected in 

recirculation tanks within each venturi module. Spent slurry is 

bled from each venturi recirculation tank to a distribution tank 

and on to a thickener where lime is added to raise the pH level 

of the alkaline flyash slurry. Thickener overflow is drawn off 
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to a liquid transfer tank and then pumped back to the scrubber 

recirculation tank and back to the spray headers. Thickener 

underflow is bled to a holding tank and on to the flyash pond. 

Water is recovered from the scrubber discharge with a. vapor-com-

pression evaporator yielding fresh process water. 

Prior to entering the stack, the flue gas passes through a 

water wash tray and mist eliminator near the top of the absorber 

chamber and a wet ID fan. Four Corners 1 and 2 share a common 

250-foot stack, while Four Corners 3 has its own 250-foot stack. 

A flow diagram for the Four Corners 1, 2, 3 FGD system is 

shown on the next page. 

( 
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SECTION 3 

DESIGN DATA 

Ari~ona Public Service 
Four Corners 1, 2, 3 
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UTILITY EMISSION CONTROL SYSTEM DATA 
. DATE: 10/15/81 

GENERAL PLANT INFORMATION 

ARIZONA PUBLIC SERVICE 
FOUR CORNERS 1 

COMPANY NAME: ARIZONA PUBLIC SERVICE COMPANY 
ASSOCIATED UTILITIES: 
PLANT NAME: FOUR CORNERS 
UNIT NUMBER: 1 
PLANT ADDRESS: P.O. BOX 355 
CITY: FRUITLAND 
COUNTY: SAN JUAN 
STATE: NEW MEXICO 
ZIP CODE: 87416 
EPA REGION: 6 
RIVER BASIN/lAKE REG!ON: UPPER COLORADO 
REGULATORY CLASSIFICATION: STATE STANUAKO MORE STRINGENT THAN NSPS (12/71) 
PARTICLE EMISSION LIMITATION- LB/MM BTU: 0.05 (0.04 FOR FINES <2~) 

A S02 EMISSION LIMITATION - LB/MM BTU: 
NOX EMISSION LIMITATION - LB/MM BTU: 0.7 
NET PLANT GENERATING CAPACITY - MW: 2085 
GROSS UNIT GENERATING CAPACITY - MW: 195 
NET UNIT GENERATING CAPACITY WITH FGD - MW: 175 
NET UNIT GENERATING CAPACITY W/0 FGD - ~~: 175 
EQUIVALENT SCRUBBED CAPACITY - MW: 195 

UNIT DATA (BOILER AND STACK) 
BOILER SUPPLIER: RILEY STOKER 
FURNACE TYPE (PULVERIZED COAL, CYCLONE, ETC.); PULVERIZED COAL 
FURNACE FIRING METHOD: FRONT 
WET BOTTOM/DRY. ROTTOM: DRY BOTTOM 
FURNACE DRAFT TYPE (FORCED, INDUCED, BALANCtU): BALANCED 
SERVICf LOAD {BASE, PEAK, STANDBY, ETC.): BASE 
COMMERCIAL SERVICE DATE:. 5/63 
UtSIGN BOILER FLU[ GAS FLOW - ACFM: R14,000 
FLUE GAS TEMPERATURE - F: 340 {INLET TO ABSORBER) 
FLUE GAS OXYGEN - %: 2-4 
HEAT RATE - BTU/KWH: 10,300 NET; 9400 GROSS 
DESIGN FIRING RATE - TPH: 93 
EXCESS AIR - %: 10-20 
CAPACITY FACTOR - %: 70-85 

B STACK HEIGHT - FT: 250 (COMMON WITH UNIT 2; ONE FLUE) 
SHFLL Ml\TERIAL; CONCRETE; PRESSURIZED ANNULUS 
FLUE MATERIAL GENERIC TYPE: ACIU-RESISTANT BKlCK AND MORTAR 
FLUE MATERIAL SPECIFIC TYPE: TYPE HS BRICK AND CHEMICALLY BONDED MORTAR 
FLUE MATERIAL TRADE/COMMON NAME: PENNWALT POTASSIUM SILICATE MORTAR 
FLUE LINER MATERIAL GENERIC TYPE: N/A 
FLUE LINER MATERIAL SPECIFIC TYPE: N/A 
FLUE LINER MATERIAL TRADE/COMMON NAME: N/A 
FLUE INNER DIAMETER - FT: 17.5 
STACK GAS INLET TEMPERATURE - F: 120 
STACK GAS OUTLET VELOCITY - FT/SEC: 80 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/15/81 

FUEL DATA (ACTUAL) 

ARIZONA PUBLIC SERVICE 
FOUR CORNERS 1 

FUEL GRADE (LIGNITE, SUBBITUMINOUS, ETC.): SUBBITUMINOUS 
NAME OF SUPPLIER: UTAH INTERNATIONAL 
MINE NAME/AREA: NAVAJO MINE 
MINE LOCATION - COUNTY: SAN JUAN 
MINE LOCATION - STATE: NEW MEXICO 
AVERAGE HEAT CONTENT - BTU/LB: 8800 
RANGE HEAT CONTENt - BTU/LB: 8500-9100 
AVERAGE ASH CONTENT - % 22.0 
RANGE ASH CONTENT - %: 19-25 
AVERAGE MOISTURE CONTENT - % 10.8 
RANGE MOISTURE CONTENT - %: 8.5-13.4 
AVERAGE SULFUR CONTENT-%: 0.75 
RANGE SULFUR CONTENT - %: 0.5-1.3 
AVERAGE CHLORIDE CONTENT - %: 0.03 
RANGE CHLORIDE CONTENT - % 0.01-0.06 
FUEL ANALYSIS METHOD (AVERAGE, SPOT, TYPICAL): AVERAGE 
FUEL ANALYSIS DATE: N/A 

PARTICLE CONTROL GENERAL DATA 
•CONFIGURATION (INTEGRATED/SEGREGATED): INTEGRATED 
SPACE REQUIREMENTS - SQ FT: 5600 (SCRUBBERS ONLY) 

MECHANICAL COLLECTOR 
NUMBER OF MECHANICAL COLLECTORS: NONE 
NUMBER OF SPARES: 
TYPE: 
SUPPLIER: 
INLET FLUE GAS CAPACITY - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 
PARTICLE OUTLET LOAD - GR/SCF: 
PARTICLE REMOVAL EFFICIENCY - %: 

ELECTROSTATIC PRECIPITATOR 
NUMBER. OF ELECTROSTATIC PRECIPITATORS: NONE 
NUMBER OF SPARES: 
TYPE (HOT SIDE/COLD SIDE): 
SUPPLIER: 
INLET FLUE GAS CAPACITY - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 
PARTICLE OUTLET LOAD - GR/SCF: 
PARTICLE REMOVAL EFFICIENCY - % 
FLUE GAS CONDITIONING TYPE: 

C PARTICLE SCRUBBER 
NUMBER OF PARTICLE SCRUBBERS: 
NUMBER OF SPARES: 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/15/81 
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ARIZONA PUBLIC SERVICE 
FOUR CORNERS 1 

GEN~RIC TYPE (VENTURI, PACKED TOWER, ETC.): 
SPECIFIC TYPE (FIXED THROAT, MOBILE BED, ETC.): 
TRADE/COMMON NAME: 
SUPPLIER: 
DIMENSIONS - FT: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LiNER MATE~IAL TRADE/COMMON NAM[: 
BOILER LOAD PER SCRUBBER (DESIGN) - %: 
GAS CONTACTING DEVICE TYPE (MOBILE BALLS, RODS, ETC.): 
NUMBER OF GAS CONTACTING ZONES: 
DISTANCE BETWEEN CONTACTING ZONES- IN.: 
NUMBER OF SPRAY HEADERS: 
N0771.E MATERIAL: 
NOZZLE PRESSURE DROP- PSI: 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 
PH CONTROL ADDITIVE: 
GAS-SIDE PRESSURE DROP - IN. H20: 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
INLET GAS FLOW RATE - ACFM: 
INLET GAS TEMPERATURE - F: 
INLET S02 LEVEL - PPM: 
INLET S02 LEVEL - LB/MM BTU: 
INLET PARTICLE LEVEL - G~/~~~: 
INLET PARTICLE LEVEL - LR/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERA lUkE - F: 
OUTLET S02 LEVEL - PPM: 
OUTLET S02 LEVEL - LB/MM BTU: 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 RtMOVAL' EF~l~I~NCY - % 
PARTICLE REMOVAL EFFICIENCY - ~ 

rGD SYSTEM GENERAL DATA 
PRO~ESS TYPE (LIME, LIMESTONE, ETC): LIME/ALKALINE FLY A~H 
PROCESS ADDITIVES (MG/ADIPIC ACID/ETC.): NONE 
SYSTEM SUPPLIER: CHEMICO FOR SCRUBBERS; IN-HOUSE FOR LIME ADDITION 
A-E FIRM: IN-HOUSE 
CONSTRUCTION FIRM: JESCO ON MECHANICAL AND FOLEY ON ELECTRICAL 
AI!,PLICATION {NE-W/RETROFIT): RETROFIT 
PKRTICLE DESIGN REMOVAL EFFICIENCY - %: 99.5 ) 
S02 DESIGN REMOVAL EFFICIENCY - % 50 NOW; 60 AND 72 LATER (MAY ADD Mg) 
CURRENT STATUS: OPERATIONAL (50% S02 REMOVAL) 
TERMINATION DATE: N/A 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/15/81 

COMMERCIAL START-UP: 
INITIAL START-UP: 11/79 
CONSTRUCTION COMPLETION: 
CONSTRUCTION .INITIATION: 
CONTRACT AWARDED: 
LETTER OF INTENT SIGNED: 
INITIATED BID REQUEST 
INITIATED PRELIMINARY DESIGN 

FGD DESIGN AND OPERATING PARAMETERS 

ARIZONA PUBLIC SERVICE 
FOUR.CORNERS 1 

DESIGN COAL SULFUR CONTENT - %: 1.3 
DESIGN COAL HEAT CONTENT - BTU/LB: 8500 
DESIGN COAL ASH CONTENT - %: 25 
DESIGN COAL MOISTURE CONTENT - %: 13.4 
DESIGN COAL CHLORIDE CONTENT - %: 0.06 
FGD SYSTEM SPACE REQUIREMENTS - SQ FT: 5600 (SCRUBBERS ONLY) 
FGD SYSTEM TURNDOWN RATIO: INFINITE 
FGD SYSTEM TURNDOWN METHOD: USUALLY HAVE BOTH TOWERS ON-LINE 
FGD SYSTEM PRESSURE DROP - IN. H20: 12-15 
FGD SYSTEM OXIDATION - %: 20 
FGD SYSTEM SCRUBBER RECYCLE LIQUOR - % SOLIDS: N/A 
FGD SYSTEM ABSORBER RECYCLE LIQUOR - % SOLIDS: 10 (5-15) 
FGD SYSTEM MAINTENANCE RESPONSIBILITY LEVEL {SAME AS BOILER, LOWER, OR 

HIGHER): SAME AS BOILER 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT {MANHOURS/DAY): 200 {UNITS 

1, 2, & 3) 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT {OPERATORS/SHIFT): 5 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT {MAINTENANCE 

PERSONNEL/SHIFT): 17-25 ON WEEKDAYS 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (I~AINTENANCE SHIFTS/DAY): 1 
FGD SYSTEM MAINTENANCE BY OUTSIDE CONTRACTORS {MANHOURS/YEAR): VARIABLE 
TYPE OF FGD SYSTEM MAINTENANCE CREW (DEDICATED, ETC.): DEDICATED 

SCHEDULE FOR BOILER MAINTENANCE PERSONNEL 
ROTATION TO FGD SYSTEM: N/A 
TYPE OF MAINTENANCE SUPERVISORS {DEDICATED, ETC.): DEDICATED 

FGD SYSTEM BYPASS CAPABILITY {YES/NO): NO 
RESTRICTIONS TO USING BYPASS: N/A 
TIME SCHEDULE FOR REDUCED BOILER LOAD: NONE 
TIME SCHEDULE FOR BOILER SHUTDOWNS: 3 WEEKS/YR MINOR; 10 WEEKS/5 YRS MAJOR 
PLANNED MAINTENANCE DURING REDUCED 

BOILER LOAD {TYPE AND FREQUENCY): N/A 
PLANNED MAINTENANCE DURING BOILER 

SHU TO OWNS {TYPE AND FREQUENCY) : WHATEVER IS REQUIRED; OPEN DOORS AND 
INSPECT 

TYPE OF MAINTENANCE PERFORMED WHEN FAILURE OCCURS {OTHER THAN CORRECTING 
CAUSE OF FAILURE): INSPECT AND DO WHAT IS REQUIRED 

QUENCHER/PRESATURATOR 
NUMBER Or QUENCHERS/PRESA TURATORS: NONE 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/15/81 

NUMBER OF SPARES: 
TYPE: 
LOCATION: 
SUPPLIER: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
INLCT GAS FLOW - ACFM: 
INLET GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 
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·ARIZONA PUBLIC SERVICE 
FOUR CORNERS 1 

I TOUID TYPE (MAKEUP WATER, RECLAIMED WATER, ABSORBER SLURRY, ETC.): 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - r,AL/1000 ACF: 
NUMBER OF SPRAY HEADERS: 
NOZLLI:. MATERIAL: 
NOZZLE PRESSURE DROP- PSI: 

ABSORBER 
NUMBER OF ABSORBERS: 2 
NUMBER OF SPARES: 0 
GENERIC TYPE: VENTURI 
SPECIFIC TYPE: VARIABLE-THROAT TOP-ENTRY PLUMB BOB 
TRADE/COMMON NAME: 
SUPPLIFR: CHEMICO 
DIMENSIONS - FT: 25 DIA 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: AlSl 1110 
SHELL MATERIAL TRADE/COMMON NAME: N/A 

D LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE-FILLED POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 
BOILER LOAD PER ABSORBER - %: 50 
GAS/LIQUID CONTACT DEVICE TYPE: VENTURI THROAT (TANGENTIAL NOZZLES AT TOP 

AND AT SIDE OF THROAT) 
NUMBER OF GAS CONTACTING ZONES: 1 
DISTANCE BETWEEN GAS CONTACTING ZONES- IN.: N/A 
NUMBER OF SPRAY HEADERS: 1 . 
NOZZLE MATERIAL: CARBON STEEL INLET PIPE AT TOP; NO NOZZLES 
NOZZLE PRESSURE DROP - PSI: N/A 
LIQUID RECIRCULATION RATE - 'GPM: 10,000 
L/G RATIO - GAL/1000 ACF: 24 
GAS-SIDE PRESSURE DROP - IN. H20: 10-15 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
ABSORBER TURNDOWN RATIO: INFINITE 
ABSORBER TURNDOWN METHOD: REDUCE GAS FLOW; HOLD P~ESSURE DROP CONSTANT 
INLET GAS FLOW RATE - ACFM: 814,000 TOTAL 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/15/81 

INLET GAS TEMPERATURE - F: 340 
INLET S02 LEVEL - PPM: 945 @ 3% 02 INLET S02 LEVEL - LB/MM BTU: 1.7 
INLET PARTICLE LEVEL - GR/SCF: 8-12 
INLET PARTICLE LEVEL - LB/MM BTU: 

ARIZONA PUBLIC SERVICE 
FOUR CORNERS 1 

OUTLET GAS FLOW RATE - ACFM: 550,000 SCFM 
OUTLET GAS TEMPERATURE - F: 120-130 
OUTLET S02 LEVEL - PPM: 320 @ 3% 0 
OUTLET S02 LEVEL - LB/MM BTU: 0.55? 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU~0.05 
S02 REMOVAL EFFICIENCY - %: 67.5 
PARTICLE REMOVAL EFFICIENCY - %: >99.5 

MIST ELIMINATOR 
FUNCTION (PRE-MIST ELIMINATOR/MIST ELIMINATOR): (A) PRE-MIST ELIMINATOR 

(B) MIST ELIMINATOR (AFTER 
FAN) 

TOTAL NUMBER OF MIST ELIMINATORS: (A) 2 (B) 2 
NUMBER OF SPARES: (A) 0 (B) 0 
NUMB~R PER MODULE: (A) 1 (B) 1 
GENERIC TYPE: IMPINGEMENT 
SPECIFIC TYPE: BAFFLE 
COMMON DESIGN: CHEVRON VANE 
MANUFACTURER: 
CONFIGURATION (HORIZONTAL/VERTICAL): HORIZONTAL (BOTH) 
SHAPE (Z-SHAPE/A-FRAME): FLAT (BOTH) 
NUMBER OF STAGES: 1 (BOTH) 
NUMBER OF PASSES/STAGE: 6 (BOTH) 
FREEBOARD DISTANCE - FT: 
DISTANCE BETWEEN STAGES- IN.: 
DISTANCE BETWEEN VANES - IN.: . __ 
VANE ANGLES - DEGREES: 
1-'IH:.SSURE DROP - IN. H20:- (B) 1 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
CONSTRUCTION MATERIAL GENERIC TYPE: ORGANIC 
CONSTRUCTION MATERIAL SPECIFIC TYPE: FRP IN CARBON STEEL HOUSING LINED WITH 

FLAK ELINE 103 
CONSTRUCTION MATERIAL TRADE/COMMON NAME: 
WASH WATER SOURCE (FRESH, BLENDED, SUPERNATANT): FRESH (FROM LAKE) 
POINT OF WATER COLLECTION: ME VESSEL 
WASH DIRECTION {OVERSPRAY/UNDERSPRAY, FRONTSPRAY/BACKSrRAY): OVERSPRAY AND 

UNDERSPRAY 
E WASH FREQUENCY: ONCE PER SHIFT 

WASH DURATION: 
WASH RATE - GAL/MIN: 
WASH COVERAGE -GAL/MIN SQ FT.: 81 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/15/81 

REHEATER 
NUMBER OF REHEATERS: NONE 
NUMBER OF SPARES: 
NUMBER PER MODULE: 
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ARIZONA PUBLIC SERVICE 
FOUR CORNERS 1 

GENERIC TYPE (IN-LINE, INDIRECT HOT AIR, IN-LINE BURNER, ETC.): 
SPECIFIC TYPE (STEAM, HOT WATER, ETC.): 
COMMON DESIGN (BARE OR FIN TUBES, GAS OR OIL, ETC.): 
COMBUSTION FUEL SULFUR CONTENT - %: 
LOCATION: 
AVERAGE PERCENT OF GAS BYPASSED FOR REHEAT: 
lcMPERATURE INCREASC - F: 
INLET FLUE GAS FLOW RATE - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
rnJTLET FLUE GAS FlOW RATE - ACFM: 
OUTLET FLUE GAS TEMPERATURE - F: 
ENERGY REQUIREMENT - MM BTU/HR: 
NUMBER OF HEAT EXCHANGER BANKS: 
NUMBER OF BUNDLES P~H BANK: 
NUMBER OF TUBES PER BUNDLE: 
STEAM OR WATER PRESSURE - PSIG: 
STEAM OR WATER TEMPERATURE - F: 
SELF CLEANING DEVICE TYPE: 
MATERIAL GENERIC TYPE: 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: 

FANS 
NUMBER OF ~AN\: ? 
NUMBER OF SPARES: 0 
DESIGN (CENTRIFUGAL, AXIAL, ETC.): CENTRl~UGAL 
SUPPLiER: AMERICAN STANDARD 
FUNCTION (UNIT/BOOSTER): UNIT 
APPLICATION (INDUCED DRAFT/FORCED DRAFT) - WRT ABSORBER: INDUCED DRAFT 
SERVICE (WET/DRY): WET 
TYPE OF WASH: FRESH WATER SPRAY; CONTINUOUS @ 5 GPM ON EACH SIDE 
LOCATION WRT MAJOR COMPONENTS: BETWEEN ABSORBER AND EXTERNAL MIST 

ELIMINATOR 
FLUE GAS FLOW RATE - ACFM: 550,000 
FLUE GAS TEMPERATURE - F: 120-130 
PRESSURE DROP - IN. H20: 
MATERIAL GENERIC TYPE: (A) HIGH ALLOY STEEL BLADES 

(B) RUBBER-LINED CARBON STEEL HOUSING 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: (A) INCONEL 625 (B) NATURAL RUBBER 

DAMPERS 
LOCATION: (A) FAN INLET (B) AHEAD OF STACK 
NUMBER OF DAMPERS: (A) 2 {B) 1 
FUNCTION (CONTROL/SHUT-OFF): (A) CONTROL (B) SHUT-OFF 
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GENERIC TYPE (LOUVER, BUTTERFLY, ETC.): (A) LOUVER (B) GUILLOTINE 
SPECIFIC TYPE (OPPOSED RLADE, PARALLEL BLADE, ETC.): (A) PARALLEL 
TRADE/COMMON DESIGN (SINGLE LOUVER/DOUBLE LOUVER): (A) SINGLE 
MANUFACTURER: (A) AMERICAN STANDARD 
MODULATION (OPEN/CLOSED, ETC.): 
SEAL AIR - ACFM: NONE 
SERVICE CONDITIONS {MAX GAS TEMP/TIME): (A) 120-130 F 
MATERIAL GENERIC TYPE: (A)" STAINLESS STEEL {B) CARBON STEEL 
MATERIAL SPECIFIC TYPE: {A) TYPE 316L 
MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

DUCTWORK 
LOCATION: (A) INLET {B) OUTLET (ME TO STACK) 
CONFIGURATION {CIRCULAR, RECTANGULAR, ETC.): {A) CIRCULAR (B) RECTANGULAR 
DIMENSIONS (DIAMETER, LENGTH, ETC.): (A) 14 DIA X 90 (B) 12 X 12 X 50 
SHELL MATERIAL GENERIC TYPE: {A) CARBON STEEL (B) CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: (A) A283 (B) A283 
SHELL MATERIAL TRADE/COMMON NAME: (A) N/A {B) N/A 
LINER MATERIAL GENERIC TYPE: {A) NONE 

{B) ORGANIC OVER STAINLESS STEEL 316L 
LINER MATERIAL SPECIFIC TYPE: (B) GLASS FLAKE-REINFORCED POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: (B) FLAKELIN_E 103 AND 251 

EXPANSION JOINTS 
LOCATION: HOT SIDE AND WET SIDE 
TYPE {METALLIC/ELASTOMERIC): ELASTOMERIC 
FUNCTION {GAS CIRCUIT/LIQUID CIRCUIT): GAS CIRCUIT 
PRESSURE {NEGATIVE/POSITIVE): NEGATIVE PRIOR TO THE FAN, POSITIVE AFTER 
OPERATING TEMPERATURE - F: 340 AT HOT, 120 AT WET 
DESIGN CONFIGURATION {V-SHAPED, ETC.): 
MANUFACTURER: 
MATERIAL: VITON 

REAGENT PREPARATION EQUIPMENT 
FUNCTION {LIMESTONE GRINDING, LIME SLAKING, ETC.): (A) LIME SLAKING 

{B) CRUSHING GRITS 
PREPARATION DEVICE {BALL MILL, CRUSHER, ETC.): {A) SLAKER {B) BALL MILL 
DEVICE TYPE {TUBE MILL, CONICAL MILL, ETC.): (A) SLURRY SLAKER 
MANUFACTURER: {A) JOY {B) KENNEDY VAN SAUN 
MATERIALS: (A) CARBON STEEL 
NUMBER OF DEVICES: {A&B) 1 {UNITS 1, 2, & 3) 
NUMBER OF SPARES: 0 
FULL LOAD DRY FEED CAPACITY - TPH: (A) 15 
PRODUCT QUALITY - % SOLIDS: {A) 30 (DILUTE TO 12 TO 14) 
FULL LOAD PRODIICT QUANTITY EMPlOYED "' GPM: 
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PREPARED REAGENT POINT OF ADD.ITION: BOTTOM OF VENTURI TOWER; BENEATH 'LIQUID 
LEVEL 

ON-SITE STORAGE CAPABILITY - DAYS: (A) 30 (560 TONS PER SILO; 4 CARBON 
S TE E L S I L 0 S ) 

TANKS 
*SEE ATTACHMENT A 

PUMPS 
*SEE ATTACHMENT B 

MAJOR PIPING 
FUNCTION (RECYCLE SLURRY, RECLAIMED 

WAilK, SLUDGE, ETC.): (A) RECYCLC SLURRY (B) SLUDGE TRANSFER 
DIMENSIONS- IN.: (A) 12-24 

.MANUFACTURER: (B) DRISCOLL 
MATERIAL: (A) RUBBER-LINED CARBON STEEL (BUTYL 40) (B) FRP 

MAJOR VALVES 
LOCATION: 
FUNCTION (ISOLATION, CONTROL, ETC.): (A) ISOLATION (B) CONTROL 
TYPE (BALL, GLOBE, PLUG, ETC.): (A) PINCH (B) DIAPHRAGM 
CONTROL MODE (AUTOMATIC/MANUAL): (A) MANUAL (B) AUTOMATIC 
DIMENSIONS - IN.: (A) UP TO 24 
MANUFACTURER: (A) SAUNDERS (B) SAUNDERS 
MATERIAL: (A) RUBBER-LINED (B) RUBBER-LINED 

THICKtNERS 
NUMBER OF THICKENERS: 2 (UNITS 1, 2, & 3) 
NUMBER OF SPARES: 0 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT:. 100 DIA 
CAPACITY - GAL: 1~000,000 
SHELL MATERIAL GENERIC TYPE: (A) CARBON STEEL WALLS (B) CONCRETE BOTTOM 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: (A&B) ORGANIC 
LINER MATERIAL SPECIFIC TYPE: (A) GLASS FLAKE-REINFORCED POLYESTER 

(B) FIBERGLASS MAT AND GLASS FLAKE-REINFORCED 
.POL VESTER 

LINER MATERIAL TRADE/COMMON NAME: (A) FLAKELINE 103 AND 251 
(B) KOPPERS 6693 AND FLAKELINE 103 AND 

251, 
RAKE MATERIAL: TYPE 316L STAINLESS SlEEL 
FEED STREAM SOURCE: ABSORBER BLEED 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM CHARACTE_RISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 30 TO 50% 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 



-179-

UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/15/81 

ARIZONA PUBLIC SERVICE 
FOUR CORNERS 1 

OUTLET STREAM DISPOSITION: TO ASH POND 
OVERFLOW STREAM DISPOSITION: FOR RE-USE 

SOLIDS DEWATERING 
DEVICE GENERIC TYPE (CENTRIFUGE, VACUUM FILTER, ETC.): NONE 
DEVICE SPECIFIC TYPE (DRUM, HORIZONTAL BELT, ETC.): 
DEVICE COMMON DESIGN (ROTARY~ BELT FILTER, ETC.): 
NUMBER OF DEVICES: 
NUMBER OF SPARES: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BELT MATERIAL GENERIC TYPE: 
BELT MATERIAL SPECIFIC TYPE: . 
BELT MATERIAL TRADE/COMMON NAME: 
FEED STREAM SOURCE (ABSORBER BLEED, THICKENER UNDERFLOW, ETC.): 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM CHARACTERISTICS {VOLUME FLOW RATE, PERCENT SOLIDS): 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: 
OVERFLOW STREAM DISPOSITION: 

SLUDGE 
FULL LOAD QUANTITY - TPH/DRY: 140,000 LB/HR WET {60% WATER); 3 UNITS 
MOISTURE CONTENT - % TOTAL FREE WATER: 60 
PERCENT CAS03 - DRY: 18 
PERCENT CAS04 - DRY: 5 
PERCENT CAOH2 - DRY: 1 
PERCENT CAC03 - DRY: 1 
PERCENT ASH - DRY: 75 
PERCENT OTHER COMPOUNDS - DRY: <1 

SLUDGE TREATMENT 
METHOD: NONE 
COMMON DESIGN (RECYCLE STREAM, BLEED STREAM, ETC.): 
DEVICE (OXIDATION TANK, PUG MILL, ETC.): 
PROPRIETARY PROCESS (IUCS, DRAVO, ETC.): 
INLET FLOW RATE - GPM: 
INLET QUALlTY - % SOLIOS: 

SLUDGE DISPOSAL 
NATURE {INTERIM/FINAL): riNAL 
GENERIC TYPE {LANDFILL, PONO, ETC.): PONO 
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SPECIFIC TYPE (DIKED, SIDE HILL, ETC.): DIKED 
COMMON DESIGN (ABANDONED SURFACE MINE, ETC.): MAN-MADE 
LOCATION (ON-SITE/OFF-SITE): ON-SITE 
TRANSPORTATION METHOD (PIPELINE, TRUCK, ETC.): PIPELINE 
SITE TREATMENT (CLAY LINING, SYNTHETIC LINING, ETC.): NONE 
SITE DIMENSIONS - AREA/DEPTH: 70 ACRES/55 FT (CAPACITY) 
SITE CAPACITY - VOLUME/ACRE-FT/TONS: 5,900,000 TONS 
SITE SERVICE LIFE - YEARS: 9.6 

PROCESS CONTROL AND INSTRUMENTATION 
PROCESS STREAM: SLURRY STREAM AT TANGENTIAL NOZZLE 
CHEMICAL PARAM~I~~S (PH, ETC.): PH 
PHYSICAL PARAMETERS (PERCENT SOLIDS, 

OENSITY, FLO~, ETC.): PERCENT SOLIDS, FLOW, TEMPERATURE 
CONTROL LEVELS: PH 6.2 TO 7.2; 12% SOLIDS 
MONITOR TYPE (MANUFACTURER, ETC.): FLOW THRU PH; NUCLEAR DENSITY METER 

(TEXAS NllCLEAR) 
MONITOR LOCATION: RECYCLE LOOP ON TANGENTIAL NOZZLE HEADER 
PROCESS CONTROL MANNER (AUTOMATIC/MANUAL): AUTOMATIC 
PROCESS CONTROL MODE (FEEDBACK/FEED FORWARD): FEEDBACK 

WATER BALANCE 
WATER BALANCE ENTRIES (DESIGN/ACTUAL): ACTUAL 
TYPE (OPEN/CLOSED): OPEN (POND OVERFLOW IS SENT TO EVAPORATOR-VAPOR 

COMPRESSION UNIT) 
EVAPORATION WATER LOSS - GPM: <100 
SLUDGE HYDRATION WAI~~ LOSS - GPM: 
SLUDGE INTERSTITIAL WAI£R LOSS - GPM: 
POND SI:I:PAui::/RtiNOF'F WATER LOSS - GP~~: 
EFFLUENT WATFR LOSS - GPM: 
RECEIVING WATER STREAM NAME: 
MAKEUP WATER ADDITION - GPM: 
SOURCE OF MAKEUP WATER (RIVER WATER, ETC.): COOLING LAKE WATER 
MAKEUP WATER ADDITION PUlNTS & AMOUNTS: RETURN WATEn TANKS; ME WASH; 

LIME SLURRY DILUTION 
MAKEUP WATER PRE-TREATMENT TYPE: COARSE SCREENlNli 

CHEMICALS AND CONSUMPTION 
FUNCTION (ABSORBENT, SOLIDS SETTLING, ETC.): ABSORBENT 
NAME (LIMESTONE, ADIPIC ACID, ETC.): LIME 
PRINCIPAL CONSTITUENTS: CaO 
SOURCE/SUPPLIER: CAN AM, PAUL LIME CO. 
SUPPLIER LOCATION: DOUGLAS, ARIZONA 
CONSUMPTION (SPECIFY UNITS): 20 TPD (TOTAL) 
UTILIZATION - %: 83 
POINT OF ADDITION: SLAKER, ABSORBER BOTTOM 

ECONOMICS (ADJUSTED FOR CONSISTENCY; MID-1980 TIME BASE; 65% CAPACITY FACTOR) 
CAPITAL COST - $: 
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CAPITAL COST - $/KW: 
OPERATING COST - MILLS/KWH: 

MAINTENANCE COST: 
LABOR COST: 
UTILITIES COST: 
CHEMICALS COST: 
WASTE DISPOSAL COST: 

FGD SPARE CAPACITY INDICES 
SCRUBBER - %: N/A 
ABSORBER - %: 
MIST ELIMINATOR - %: 
REHEATER - %: N/A 
FAN - %: 
BALL MILL - %: N/A 

. SLAKER - %: 
EFFLUENT HOLD TANK - %: 
RECIRCULATION PUMP - %: 
THICKENER - %: 
VACUUM FILTER - %: N/A 
CENTRIFUGE - %: N/A . 

FGD SPARE COMPONENT INDICES 
SCRUBBER: N/A 
ABSORBER: 
MIST ELIMINATOR: 
REHEATER: N/A 
FAN: 
BALL MILL: N/A 
SLAKER: 
EFFLUENT HOLD TANK: 
RECIRCULATION PUMP: 
THICKENER: 
VACUUM FILTER: N/A 
CENTRIFUGE: N/A 

PILOT PLANT 
UNIT NUMBER: 1 
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PARTICIPANTS: ARIZONA PUBLIC SERVICE, CHEMICO 
PROCESS: LIME 
PLANT DESIGN: VENTURI 
SUPPLIER: CHEMICO 
SERVICE DATE: 1970 
PERIOD OF OPERATION - MONTHS: 
GAS FEED: 
EQUIVALENT SCRUBBED CAPACITY - MW: 
STATUS (ACTIVE/TERMINATED):. TERMINATED 
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ATTACHMENT A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.}: BLEED STREAM 

(TAKEN OUT OF 
SERVICE} 

NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED}! OPEN 
LOCATION: AT SCRUBBERS 
CONFTGIJRATTON: C TR!".IJI.AR 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME MINI 
NUMBER OF AGITATORS: NONE 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS; N/A 
SHELL MATERIAL GENERIC· TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: RUBBER 
LINER MATERIAL TRADE/COMMON NAME: 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.}: RECYCLE 
NUMBER OF TANKS: 2 . 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): N/A 
LOCATION: TANK IS BOTTOM OF ABSORBER 
CONFIGURATION: CONICAL 
DIMENSIONS - FT: N/A 
CAPAC lTV - GAL: 
RETENTION TIME - MIN: <4 
NUMBER OF AGITATORS: NONE 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NA : 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE-REINFORCED POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): MAKEUP WATER 
NUMBER OF TANKS: 1 (3 UNITS) 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): OPEN 
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LOCATION: INDEPENDENT, NEAR THICKENERS 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTiON TIME - MIN: 
NUMBER OF AGITATORS: NONE 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 
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SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHEL~ MATERIAL TRADE/COMMON NA : 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE-REINFORCED POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 

TANKS 
FUNCTION {ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): RETURN TRANSFER 
NUMBER OF TANKS: 1 {3 UNITS) 
NUMBER OF SPARES: 0 
TYPE {OPEN/COVERED): OPEN 
LOCATION: INDEPENDENT, NEAR THICKENERS 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: NONE 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NA : 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAl SPECIFIC TYPE: GLASS rLAKE-REINFORCED POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 

TANKS 
FUNCTION {ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): LIME SLURRY 

TRANSFER 
NUMBER OF TANKS: 4 {3 UNITS) 
NUMBER OF SPARES: 0 
TYPE {OPEN/COVERED): 
LOCATION: AT LIME PREPARATION PLANT 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 1 PER TANK 
AGITATOR CONFIGURATION: TOP MOUNTEn 
AGITATOR MATERIALS: CARBON STEEL 
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SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NA : 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 
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ATTACHMENT B 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): RECYCLE 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 0 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): V-BELT 
MANUFACTURER: ALLIS CHALMERS 
PUMP MODEL NUMBER: SRL-C 
PUMP DRIVE {BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 12,000 
MOTOR BRAKE HP: 300 
SPEED - RPM: 
HEAD - FT: 
SERVICE {PH, SOLIDS): PH 6.2-7.2, lO% SOLIDS 
CASING MATERIAL GENERIC TYPE: CAST IRON, RUBBER-LINED 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: BUTYL WITH OUROMETER 40 
IMPELLER MATERIAL GENERIC TYPE: CAST STEEL, RUBBER-LINED 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION {ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): RECYCLE {STANDBY) 
NUMBER OF PUMPS: 4 
NUMBER OF SPARES: 2. 1 . 

GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE {BELT DRIVE, DIRECT DRlVE, ETC.): DIRECT DRIVE 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: WARREN 
PUMP MODEL NUMBER: 12PL22 
PUMP DRIVE {BELT, VARIABLE, DIRECT, ETC.): DIRECT DRIVE 
CAPACITY - GPM: 15,000 
MOTOR BRAKE HP: 300 
SPEED - RPM: 1180 
HEAD - FT: 110 
SERVICE {PH, SOLIDS): PH 6.2-7.2; 10% SOLIDS 
CASING MATERIAL GENERIC TYPE: STAINLESS STEEL 
CASING MATERIAL SPECIFIC TYPE: 
f.ASTNr, MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: STAINLESS STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA : 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): Rl FFn STREAM TANK 
NUMBER OF PUMPS: 2 
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GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT 
COMMON DESIGN (V-BELT, ETC.): V-BELT 
MANUFACTURER: 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 
MOTOR BRAKE HP: · 
SPEED - RPM-: 
HEA!J - FT: 

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

SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: 
CASING MATERIAL SPECIFIC TYPF.: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): THICKENER UNDERFLOW 
NUMBER OF PUMPS: 4 (FOR 2 THICKENERS) 
NUMBER OF SPARES: 2 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): V-BELT 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MUD~L NUM~~~: 
PIIMP ORTVF (RFLT. VARIABLE, OIRECT~ ETC.): BELT 
CAPACITY - GPM: 
MOTOR BRAKE HP: 
SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC. TYPE: 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NA 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: ;;=;~ ............ ~-.....=----.----=--·=---=-=·==~-------­
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): LIME SLURRY 

TRANSFER 
NUMBER OF PUMPS: _ 2 (FOR 3 UNITS) 
NUMBER OF SPARES: 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): V-BELT 
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MANUFACTURER: HAZELTON 
PUMP MODEL NUMBER: CTE 
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PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 300 
MOTOR BRAKE HP: 75 
SPEED - RPM: i350 
HEAD - FT: 250 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAM 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): RETURN WATER PUMP 
NUMBER OF PUMPS: 2 (3 UNITS) 
NUMBER OF SPARES: 1 . 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): DIRECT DRIVE 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: WARREN 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 4800 
MOTOR BRAKE HP: 
SPEED - RPM: 
HEAD - FT: 140 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): SERVICE WATER 
NUMBER OF PUMPS: 2 (FOR 3 UNITS) 
NUMBER Of SPARES: 0 (BUT 1 EMERGENCY) 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): OIRECT 
COMMON DESIGN (V-BELT, ETC.): DIRECT 
MANUFACTURER: 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): DIRECT 
CAPACITY - GPM: -
MOTOR BRAKE HP: --------
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SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NA 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 

-188-

ARIZONA PUBLIC SERVICE 
FOUR CORNERS 1 

FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): ME WATER 
NUMBER OF PUMPS: 
NUMBER OF SPARES: 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN (V-BELT, ETC.): 
MANIIFAr.TIIRFR ~ 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 
MOTOR BRAKE HP: 
SPEED - RPM: 
HEAD - FT: 
SERVICE {PH, SOl TnS): 
CASING MATERIAL GENERIC TYPE: 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAM 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME; 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/15/81 

-189-

ARIZONA PUBLIC SERVICE 
FOUR CORNERS 1 

COMMENTS/FOOTNOTES 

A THE LIMITATION IS A PERCENTAGE REMOVAL; 50% REMOVAL IS REQUIRED NOW BUT 
THIS WILL BE INCREASED TO 60% LATER AND FINALLY TO 72% IN 1985. WITH THE 
cuRRENT so2 INPUT RF 1.7 LB so211o6 BTu, THis coRRESPONDS TO o.8s, o.68, 
AND 0.48 LB S02/10 BTU EMISSION LIMITATION, RESPECTIVELY. 

B UNITS 1 AND 2 SHARE A COMMON STACK. 
C PRIMARY PARTICULATE REMOVAL IS ACCOMPLISHED IN THE SAME VENTURI TOWERS THAT 

ARE USED FOR SO REMOVAL. 
D PRE-KRETE G-8 0~ PLUMB BOB; Al 0 BRICK ON SIDE OF THROAT; REST OF ABSORBER 

IS LINED WITH FLAKELINE 103 OV~RSPRAYED WITH CEILCOTE 251. 
E PRE-MIST ELIMINATOR 

UNDER: 81 GPM AT 40 PSI FOR 3 MIN. EVERY 100 MINUTES 
OVER: 100 GPM AT 40 PSI FOR 3 MIN. EVERY 100 MINUTES 
EXTERNAL MIST ELIMINATOR 
UNDER: 150 GPM AT 40 PSI FOR 1.5 MIN. EVERY 150 MINUTES 
OVER: 200 GPM AT 70-100 P5I FOR 1.5 MIN. MANUALLY ACTIVATED AT HIGH MIST 

ELIMINATOR PRESSURE DROP. 
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COMPANY NAME: ARIZONA PUBLIC SERVICE COMPANY 
ASSOCIATED UTILITIES: 
PLANT NAME: FOUR CORNERS 
UN IT NUMBER: 2 
PLANT ADDRESS: P.O. BOX 355 
CITY: FRUITLAND 
COUNTY: SAN JUAN 
STATE: NEW MEXICO 
ZIP CODE: 87416 
EPA REGION: 6 
RIVER BASIN/LAKE REGION: UPPER COLORADO 
REGULATORY CLASSIFICATION: SfATE STANDARD MORE STRINGCNT THAN NSPS {12/71) 

.PARTICLE EMISSION LTMTTATION- LB/MM BTU: 0.05. (0.04 FOR FINES <2~) 
A S02 EMlSSION LIM! !AI" ION - LB/MM BTU: 

NOX EMISSION LIMITATION - LB/MM BTU: 0.7 
NET PLANT GENERATING CAPACITY - MW: 2085 
GROSS UNIT GENERATING CAPACITY - MW: 195 
NET UNIT GENERATING CAPACITY WITH FGD - MW: 175 
NET UNIT GENERATING CAPACITY W/0 FGD - MW: 175 
EQUIVALENT SCRUBBED CAPACITY - MW: 195 

. . 

UNIT DATA {BOILER AND STACK) 
BOILER SUPPLIER: RILEY STOKER 
FURNACE TYPE {PULVERIZED COAL, CYCLONE, ETC.): PULVERIZED COAL 
FURNACE FIRING METHOD: FRONT 
WET BOTTOM/DRY BOTTOM: DRY BOTTOM 
FURNACE DRAFT TYPE {FORCED, INDUCED, BALANCED): BALANCED 
SERVICE LOAD (BASE, .PEAK, STAND~Y, ETC.): BASE 
COMMERCIAL SERVICE DATE: 1963 
DESIGN BOILER FLUE ~A~ FlOW - ACFM: 814,000 
FLUE GAS TEMPERATURE- F: 340 {INLET TO ABSORBER) 
FLUE GAS OXYGEN - %: 2-4 
HEAT RATE - BTU/KWH: 10,300 NET; 9400 GROSS 
DESIGN FIRING RATE - TPH: 93 
EXCESS AIR - %: 10-20 
CAPACITY FACTOR - %: 70-85 

B STACK HEIGHT - FT: 250 {COMMON WITH UNIT 1; ONE FLUE) 
SHELL MATERIAL: CONCRETE; PRESSURIZED ANNULUS 
FLUE MATERIAL GEN~~lC TYPE: ACID-RESISTANr H~ICK AND MORTAR 
FLUE MATERIAL SPECIFIC TYPE: TYPE HS BRICK AND CHEMICAL BONDED MORTAR 
FLUE MATERIAl TRADE/COMMON NAME: PENNWALT POTASSIUM SILICATE MORTAR 
FLUE LINER MATERIAL GENERIC TYPE: N/A 
FLIIE LINER MATERIAL SPECIFIC TYPE: N/A 
FLUE LINER MATERIAL TRADE/COMMON NAME: N/A 
FLUE INNER DIAMETER - FT: 17.5 . 
STACK GAS INLET TEMPERATURE - F: 120 
STACK GAS OUTLET VELOCITY - FT/SEC: 80 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/15/81 

FUEL DATA (ACTUAL) 

-191-

ARIZONA PUBLIC SERVICE 
FOUR CORNERS 2 

FUEL GRADE (LIGNITE, SUBBITUMINOUS, ETC.): SUBBITUMINOUS 
NAME OF SUPPLIER: UTAH INTERNATIONAL 
MINE NAME/AREA: NAVAJO MINE 
MINE LOCATION - COUNTY: SAN JUAN 
MINE LOCATION - STATE: NEW MEXICO 
AVERAGE HEAT CONTENT - BTU/LB: 8800 
RANGE HEAT CONTENT - BTU/LB: 8500-9100 
AVERAGE ASH CONTENT - % 22.0 

·RANGE ASH CONTENT - %: 19-25 
AVERAGE MOISTURE CONTENT - % 10.8 
RANGE MOISTURE CONTENT - %: 8.5-13.4 
AVERAGE SULFUR CONTENT~ %: 0.75 
RANGE SULFUR CONTENT - %: 0.5-1.3 
AVERAGE CHLORIDE CONTENT - %: 0.03 
RANGE CHLORIDE CONTENT - % 0.01-0.06 
FUEL ANALYSIS METHOD (AVERAGE, SPOT, TYPICAL): AVERAGE 
FUEL ANALYSIS DATE: N/A 

PARTICLE CONTROL GENERAL DATA 
CONFIGURATION (INTEGRATED/SEGREGATED): INTEGRATED 
SPACE REQUIREMENTS - SQ FT: 5600 (SCRUBBER ONLY) 

MECHANICAL COLLECTOR 
NUMBER OF MECHANICAL COLLECTORS: NONE 
NUMBER OF SPARES: 
TYPE: 
SUPPLIER: 
INLET FLUE GAS CAPACITY - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 
PARTICLE OUTLET LOAD - GR/SCF: 
PARTICLE REMOVAL EFFICIENCY - %: 

ELECTROSTATIC PRECIPITATOR 
NUMBER OF ELECTROSTATIC PRECIPITATORS: NONE 
NUMBER OF SPARES: 
TYPE (HOT SIDE/COLD SIDE): 
SUPPLIER: 
INLET FLUE GAS CAPACITY - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 
PARTICLE OUTLET LOAD ~ GR/SCF: 
PARTICLE REMOVAL EFFICIENCY - % 
FLUE GAS CONDITIONING TYPE: 

C PARTICLE SCRUBBER 
NUMBER OF PARTICLE SCRUBBERS: 
NUMBER OF SPARES: 
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GENERIC TYPE {VENTURI, PACKED TOWER, ETC.): 
SPECIFIC TYPE {FIXED THROAT, MOBILE BED, ETC.): 
TRADE/COMMON NAME: 
SUPPLIER: 
DIMENSIONS - FT: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BOILER LOAD PER SCRUBBER (DESIGN) - ~: 
GAS CONTAt.TTNf. DEVICE TYPE {MOBILE BALLS, RODS, ETC.): 
NUMBER OF GAS CONTACTING ZONES: 
DISTANCE BETWFFN r.ONTACTING ZONES IN.: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP - PSI 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 
PH CONTROL ADDITIVE: 
GAS-SIDE PRESSURE DROP - IN. H20: 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
INLET GAS FLOW RATE - ACFM: 
INLET GAS TEMPERATURE - F: 
INLET S02 LEVEL - PPM: 
INLET S02 LEVEL - LB/MM BTU: 
INLET PARTICLE LEVEL - GR/SCF: 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATF - ACFM: 
OUTLET GAS TEMPERATURE - F: 
OUTLET 502 LEVEL - PPM: 
OUTLET S02 LEVEL - LB/MM BTU: 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LR/MM BTU: 
S02 REMOVAL EFFICIENCY - % 
PARTICL[ REMOVAL EFFICIENCY - % 

FGD SYSTEM GENERAL DATA 
PROCESS TYPE {LIME. I.TME5TONE, ETC): LIME/ALKALINE FLY ASH 
PROCESS ADDITIVES {MG/ADIPIC ACID/ETC.): NONE 
SYSTEM SUPPLIER: CHEMICO FOR SCRUBBERS; IN-HOUSE FOR LIME ADDITION 
A-E FIRM: IN-HOUSE 
CONSTRUCTION FIRM: JESCO ON MECHANICAL AND FOLEY ON ELECTRICAL 
APPLICATION {NEW/RETROFIT): RETROFIT 
PARTICLE DESIGN REMOVAL EFFICIENCY - %: 99.5 
S02 DESIGN REMOVAL EFFICIENCY - % 50 (WILL BE INCREASED TO 72 IN 1985) 
CURRENT STATUS: OPERATIONAL 
TE~MINATION DATE: N/A 
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COMMERCIAL START-UP: 
INITIAL START-UP: 11/79 
CONSTRUCTION COMPLETION: 
CONSTRUCTION INITIATION: 
CONTRACT AWARDED: 
LETTER OF INTENT SIGNED: 
INITIATED BID REQUEST 
INITIATED PRELIMINARY DESIGN 

FGD DESIGN AND OPERATING PARAMETERS 
DESIGN COAL SULFUR CONTENT - %: 1.3 
DESIGN COAL HEAT CONTENT - BTU/LB: 8500 
DESIGN COAL ASH CONTENT - %: 25 
DESIGN COAL MOISTURE CONTENT - %: 13.4 
DESIGN COAL CHLORIDE CONTENT - %: 0.06 
FGD SYSTEM SPACE REQUIREMENTS - SQ FT: 5600 (SCRUBBER ONLY) 
FGD SYSTEM TURNDOWN RATIO: INFINITE 
FGO SYSTEM TURNDOWN METHOD: USUALLY HAVE BOTH TOWERS ON-LINE 
FGD SYSTEM PRESSURE DROP - IN. H20: 12-15 
FGD SYSTEM OXIDATION - %: -20 
FGO SYSTEM SCRUBBER RECYCLE LIQUOR - % SOLIDS: N/A 
FGD SYSTEM ABSORBER RECYCLE LIQUOR - % SOLIDS: 10 (5-15) 
FGD SYSTEM MAINTENANCE RESPONSIBILITY LEVEL (SAME AS BOILER, LOWER, OR 

HIGHER): SAME AS BOILER 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MANHOURS/DAY): 200 (UNITS 

1, 2, & 3) 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (OPERATORS/SHIFT): 5 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE 

PERSONNEL/SHIFT): 17-25 ON WEEKDAYS 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE SHIFTS/DAY): 1 
FGD SYSTEM MAINTENANCE BY OUTSIDE CONTRACTORS (MANHOURS/YEAR): VARIABLE 
TYPE OF FGD SYSTEM MAINTENANCE CREW (DEDICATED, ETC.): nEDICATED 

SCHEDULE FOR BOILER MAINTENANCE PERSONNEL 
ROTATION TO FGD SYSTEM: N/A 

TYPE OF MAINTENANCE SUPERVISORS (DEDICATED, ETC.): DEDICATED 
FGD SYSTEM BYPASS CAPABILITY (YES/NO): NO 
RESTRICTIONS TO USING BYPASS: N/A 
TIME SCHEDULE FOR REDUCED BOILER LOAD: NONE 
TIME SCHEDULE FOR BOILER SHUTDOWNS: 3 WEEKS/YR MINOR; 10 WEEKS/5 YRS MAJOR 
PLANNED MAINTENANCE DURING REDUCED BOILER LOAD (TYPE AND FREQUENCY): N/A 
PLANNED MAINTENANCE DURING BOILER SHUTDOWNS 

{TYPE AND FREQUENCY): WHATEVER IS REQUIRED; OPEN DOORS AND INSPECT 
TYPE OF MAINTENANCE PERFORMED WHEN FAILURE OCCURS (OTHER THAN CORRECTING 

CAUSE OF FAILURE): INSPECT AND DO WHAT IS REQUIRED 

QUENCHER/PRESATURATOR 
NUMBER OF QUENCHERS/PRESATURATORS: NONE 
NUMBER OF SPARES: 
TYPE: 
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LIQUID TYPE (MAKEUP· WATER, RECLAIMED WATER, ABSORBER SLURRY, ETC.): 
LIQUID RECIRCULATION RATE - GPM: 
L/l:i ~Ar 10 - GAL/1000 ACF: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: 
NOZZLt PRESSURE DROP- PSI: 

ABSORBER 
NUMBER OF ABSORBERS: 2 
NUMBER OF SPARES: 0 
GENERIC TYPE: VENTURI 
SPECIFIC TYPE: VARIABLE-THROAT TOP-ENTRY PLUMB BOB 
TRADE/COMMON NAME: 
SUPPLIER: CHEMICO 
DIMENSIONS - FT: 25 DIA 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: AISI 1110 
SHELL MATERIAL TRADE/COMMON NAME: N/A 

D LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE-FILLED POLYESTE.R 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 
BOILER LOAD PER ABSORBER - %: 50 
GAS/LIQUID CONTACT DEVICE TYPE: VENTURI THROAT (TANGENTIAL NOZZLES AT TOP 

AND AT SIDE OF THROAT) 
NUMBER OF GAS CONTACTING ZONES: 1 
DISTANCE BETWEEN GAS CONTACTING ZONES- IN.: N/A 
NUMBER OF SPRAY HEADERS: 1 
NOZZLE MATERIAL: NO NOZZLES; INLET PIPE OF CARBON STEEL 
NOZZLE PRESSURE DROP - PSI: N/A 
LIQUID RECIRCULATION RATE - GPM: 10,000 
L/G RATIO - GAL/1000 ACF: 24 
GAS-SIDE PRESSURE DROP - IN. H20: 10-15 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
ABSORBER TURNDOWN RATIO: INFINITE 
ABSORBER TURNDOWN METHOD: REDUCE GAS FLOW; HOLD PRESSURE DROP CONSTANT 
INLET GAS FLOW RATE - ACFM: 814,000 TOTAL 
INLET GAS TEMPERATURE - F: 340 
INLET S02 LEVEL - PPM: 945 AT 3% 02 
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INLET S02 LEVEL - LB/MM BTU: 1.7 
INLET PARTICLE LEVEL - GR/SCF: 8-12 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 550,000 SCFM 
OUTLET GAS TEMPERATURE - F: 120-130 
OUTLET S02 LEVEL - PPM: 320 AT 3% 02 OUTLET S02 LEVEL - LB/MM BTU: 0.55 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU-:----<0.05. 
S02 REMOVAL EFFICIENCY - %: 67.5 
PARTICLE REMOVAL EFFICIENCY - %: >99.5 

MIST ELIMINATOR 
FUNCTION (PRE-MIST ELIMINATOR/MIST ELIMINATOR): 

. TOTAL NUMBER OF MIST ELIMINATORS: (A) 2 (B) 2 
NUMBER OF SPARES: 0 
NUMBER PER MODULE: (A) 1 (B) 1 
GENERIC TYPE: (A&B) IMPINGEMENT 
SPECIFIC TYPE: (A&B) BAFFLE 
COMMON DESIGN: (A&B) CHEVRON VANE 
MANUFACTURER: SEVERAL DIFFERENT 

(A) PRE-MIST ELIMINATOR 
(B) MIST ELIMINATOR (AFTER 

FAN) 

CONFIGURATION (HORIZONTAL/VERTICAL): (A&B) HORIZONTAL 
SHAPE (Z-SHAPE/A-FRAME): (A&B) FLAT 
NUMBER OF STAGES: (A&B) 1 
NUMBER OF PASSES/STAGE: (A&B) 6 
FREEBOARD DISTANCE - FT: 
DISTANCE BETWEEN STAGES- IN.: N/A 
DISTANCE BETWEEN VANES- IN.: 

·VANE ANGLES- DEGREES: 
PRESSURE DROP - IN. H20: (A) (B) 1 
SUPERFICIAL GAS VELOCITY - Ff/SEC: 
CONSTRUCTION MATERIAL GENERIC TYPE: (A&B) ORGANIC 
CONSTRUCTION MATERIAL SPECIFIC TYPE: (A&B) FRP IN CARBON STEEL HOUSING 

LINED WITH FLAKELINE 103 
CONSTRUCTION MATERIAL TRADE/COMMON NAME: 
WASH WATER SOURCE (FRESH, BLENDED, SUPERNATANT): FRESH (FROM LAKE) 
POINT OF WATER COLLECTION: ME VESSEL 
WASH DIRECTION (QVERSPRAY/UNDERSPRAY, 

FRONTSPRAY/BACKSPRAY): (A&B) OVERSPRAY AND UNDERSPRAY 
E WASH FREQUENCY: 

WASH DURATION: 
WASH RATE - GAL/MIN: 
WASH COVERAGE- GAL/MIN SQ FT.: 

REHEATER 
NUMBER OF REHEATERS: NONE 
NUMBER OF SPARES: 
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GENERIC TYPE (IN-LINE, INDIRECT HOT AIR, IN-LINE BURNER, ETC.): 
SPECIFIC TYPE (STEAM, HOT WATER, ETC.): 
COMMON DESIGN (BARE OR FIN TUBES, GAS OR OIL, ETC.): 
COMBUSTION FUEL SULFUR CONTENT - %: 
LOCATION: . 
AVERAGE PERCENT OF GAS BYPASSED FOR REHEAT: 
TEMPERATURE INCREASE - F: 
INLET FLUE GAS FLOW RATE - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
OUTLET FLUE GAS FLOW RATE - ACFM: 
OUTLET FLUE GAS TEMPERATURE - F: 
ENERGY REQUIREMENT - MM BTU/HR: 
NUMBER OF HEAT EXCHANGER BANKS: 
NUMBER OF BUNDLES PER BANK: 
NUMBER OF TUBES PER BUNDLE: 
STEAM OR WATER PRESSURE - PSIG: 
STEAM OR WATER TEMPERATURE - F: 
SELF CLEANING DEVICE TYPE: 
MATERIAL GENERIC TYPE: 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: 

FANS 
NUMBER OF FANS: 2 
NUMBER OF SPARES: 0 
DESIGN (CENTRIFUGAL, AXIAL, ETC.): CENTRIFUGAL 
SUPPLIER: AMERICAN STANDARD . 
FUNCTION (UNIT/BOOSTER): UNIT 
APPLICATION (INDUCED DRAFT/FORCED DRAFT) - WRT ABSORBER: INDUCED DRAFT 
SERVICE (WET/DRY): WET 
TYPE OF WASH: FRESH WATER SPRAY, 5 GPM ON BOTH SIDES 
LOCATION WRT MAJOR COMPONENTS: BETWEEN ABSORBER AND EXTERNAL ME 
FLUE GAS FLOW RATE - ACFM: 550,000 
FLUE GAS TEMPERATURE - F: 120-130 
PRESSURE DROP - IN. H20: 
MATERIAL GENERIC TYPE: (A) HIGH ALLOY STEEL BLADES 

(B) RUBBER-LINED CA~~ON STEEL HOUSING 
MATERIAL S~~ClFIC TYPC: 
MATERIAL TRADE/COMMON NAME: (A} INCONEL 625 (B) NATURAL RUBBER 

DAMPERS 
LOCATION: (A) FAN INLET. (B) BEFORE STACK 
NUMBER OF DAMPERS: (A) 2 (B) 1 
FUNCTION (CONTROL/SHUT-OFF): (A) CONTROL (B) SHUT-OFF 
GENERIC TYPE {LOUVER, BUTTERFLY, ETC.): (A) LOUVER (B) GUILLOTINE 
SPECIFIC TYPE (OPPOSED BLADE, PARALLEL BLADE, ETC.): (A) PARALLEL BLADE 
TRADE/COMMON DESIGN (SINGLE LOUVER/DOUBLE LOUVER): {A) SINGLE LOUVER 
MANUFACTURER: (A) AMERICAN STANDARD 
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SERVICE CONDITIONS {MAX GAS TEMP/TIME}: {A} 120-130 F 
MATERIAL GENERIC TYPE: {A) STAINLESS STEEL {B) CARBON STEEL 
MATERIAL SPECIFIC TYPE: {A} TYPE 316L 
MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE:· NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

DUCTWORK 
LOCATION: {A} INLET {B) OUTLET {ME TO STACK) 
CONFIGURATION {CIRCULAR, RECTANGULAR, ETC.): {A} CIRCULAR {B) RECTANGULAR 
DIMENSIONS (DIAMETER, LENGTH, ETC.}: {A) 14 DIA X 90FT . 

{B) 12 X 12 X 50 FT 
SHELL MATERIAL GENERIC TYPE: {A) CARBON STEEL {B) CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: {A) A283 {B) A283 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE:. {A} NONE (B) ORGANIC OVER TYPE 316L SS 
LINER MATERIAL SPECIFIC TYPE: {B) GLASS FLAKE-REINFORCED POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: {B) FLAKELINE 103 AND 251 

EXPANSION JOINTS 
LOCATION: HOT AND WET SIDE 
TYPE {METALLIC/ELASTOMERIC}: ELASTOMERIC 
FUNCTION {GAS CIRCUIT/LIQUID CIRCUIT): GAS CIRCUIT 
PRESSURE {NEGATIVE/POSITIVE}: NEGATIVE PRIOR TO THE FAN, POSITIVE AFTER 
OPERATING TEMPERATURE - F: 340 AT HOT SIDE, 1'20 AT WET 
DESIGN CONFIGURATION {V-SHAPED, ETC.): 
MANUFACTURER: 
MATERIAL: VITON 

REAGENT PREPARATION EQUIPMENT 
FUNCTION {LIMESTONE GRINDING, LIME SLAKING, ETC.}; {A) LIM[ SLAKING 

{B) CRUSHING GRITS 
PREPARATION DEVICE {BALL MILL, CRUSHER, ETC.}: {A) SLAKER (B) BALL MILL 
DEVICE TYPE {TUBE MILL, CONICAL MILL, ETC.}: {A) SLURRY SLAKER 
MANUFACTURER: {A) JOY {B) KENNEDY VAN SAUN 
MATERIALS: {A} CARBON STEEL 
NUMBER OF DEVICES: {A&B} 1 FOR UNITS 1, 2, & 3 
NUMBER OF SPARES: 0 
FULL LOAD DRY FEED CAPACITY - TPH: {A} 15 
PRODUCT QUALITY - % SOLIDS: {A) 30 DILUTED TO 12-14% 
FULL LOAD PRODUCT QUANTITY EMPLOYED - GPM: 
PREPARED REGENT POINT OF ADDITION: BENEATH LIQUID LEVEL IN· BOTTOM OF 

VENTURI TOWER 
ON-SITE STORAGE CAPABILITY - DAYS: {A} 30 {560 TONS PER SILO, 

4 CARBON STEEL SILOS) 
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TANKS 
*SEE ATTACHMENT A 

PUMPS 
*SEE ATTACHMENT 8 

MAJOR PIPING 
FUNCTION (RECYCLE SLURRY, RECLAIMED 

WATER, SLUDGE, ETC.): (A) SLURRY RECYC~E (B) SLUDGE TRANSFER 
DIMENSIONS - IN.: (A) 12-14 
MANIIFAr.TtiRFR~ (8) DRISCOLL 
MATERIAL: (A) RUBBER-LINED (BUTYL 40) CARBON STEEL (B) FRP 

MAJOR VALVES 
LOCATION: 
FUNCTION (ISOLATION, CONTROL, ETC.): (A) ISOLATION (B) CONTROL 
TYPE (BALL, GLOBE, PLUG, ETC.): (A) PINCH (B) DIAPHRAGM 
·cONTROL MODE (AUTOMATIC/MANUAL): (A) MANUAL (B) AUTOMATIC 
DIMENSIONS - IN.: (A) UP TO 24 
MANUFACTURER: (A&B) SAUNDERS 
MATERIAL: (A&B) RUBBER-LINED 

THICKENERS 
NUMBER OF THICKENERS: 2 (UNITS 1, 2, & 3) 
NUMBER Or SPARES: 0 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 100 
CAPACITY - GAL: 1,000,000 
SHELL MATERIAL GENERlC TYPE: (A) CARBON STEEL WALLS (R) r.ONCRETE FLOOR 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: (A&B) ORGANIC 
LINER MATERIAL SPECIFIC TYPE: (A) GLASS FLAKE-REINFORCED POLYESTER 

(B) FIBERGLASS MAT AND GLASS FLAKE-REINFORCED 
POLYESTER 

LINER MATERIAL TRADE/COMMON NAME: (A) FLAKELINE 103 AND 251 
(B) KOPPERS 6693 AND FLAKELINE 103 AND . 

251 
RAKE MATERIAL: TYPE 316L STAINLESS STEEL 
FEED STREAM SOURCt: ABSORBER BLEED 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 30-50% 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: TO ASH POND 
OVERFLOW STREAM DISPOSITION: FOR RE-USE 

SOLIDS DEWATERING 
DEVICE GENERIC TYPE (CENTRIFUGE, VACUUM FILTER, ETC.): NONE 
DEVICE SPECIFIC TYPE (DRUM, HORIZONTAL BELT, ETC.): 
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DEVICE COMMON DESIGN (ROTARY, BELT FILTER, ETC.): 
NUMBER OF DEVICES: 
NUMBER OF SPARES: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BELT MATERIAL GENERIC TYPE: 
BELT MATERIAL SPECIFIC TYPE: 
BELT MATERIAL TRADE/COMMON NAME: 
FEED STREAM SOURCE (ABSORBER BLEED, THICKENER UNDERFLOW, ETC.): 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: 
OVERFLOW STREAM DISPOSITION: 

SLUDGE 
FULL LOAD QUANTITY - TPH/DRY: 140,000 LB/HR WET (60% WATER); ALL THREE 

UNITS 
MOISTURE CONTENT - % TOTAL FREE WATER: 60 
PERCENT CAS03 - DRY: 18 
PERCENT CAS04 - DRY: 5 
PERCENT CAOH2 - DRY: 1 
PERCENT CAC03 - DRY: 1 
PERCENT ASH - DRY: 75 
PERCENT OTHER COMPOUNDS - DRY: <1 

SLUDGE TREATMENT 
METHOD: NONE 
COMMON DESIGN (RECYCLE STREAM, BLEED .STREAM, ETC.): 
DEVICE (OXIDATION TANK, PUG MILL, ETC.): 
PROPRIETARY PROCESS (IUCS, DRAVO, ETC.): 
INLET FLOW RATE - GPM: 
INLET QUALITY - % SOLIDS: 

SLUDGE DISPOSAL 
NATURE (INTERIM/FINAL): FINAL 
GENERIC TYPE (LANDFILL, POND, ETC.): POND 
SPECIFIC TYPE (DIKED, SIDE HILL, ETC.): DIKED 
COMMON DESIGN .(ABANDO~ED SURFACE MINE, ETC.): MAN-MADE 
LOCATION (ON-SITE/OFF-SITE): ON-SITE 
TRANSPORTATION METHOD (PIPELINE, TRUCK, ETC.): PIPELINE 
SITE TREATMENT (CLAY LINING, SYNTHETIC LINING, ETC.): NONE 
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SITE DIMENSIONS - AREA/DEPTH: 70 ACRES/55 FT 
SITE CAPACITY - VOLUMfi/ACRE-FT/TONS: 5,900,000 (70 LB/FT3) 
SITE SERVICE LIFE - YEARS: 9.6 

PROCESS CONTROL AND INSTRUMENTATION 
PROCESS STREAM: SLURRY STREAM 
CHEMICAL PARAMETERS (PH, ETC.): PH 
PHYSICAL PARAMETERS (PERCENT SOLIDS, DENSITY, FLOW, ETC.): %SOLIDS, FLOW, 

TEMPERATURE 
CONTROL LEVELS: PH 6.2-7.2, 12% SOLIDS 
MONITOR TYPE (MANUFACTURER, ETC.): PH: APS FLOW THROUGH; DENSITY: TEXAS 

NUCLEAR 
MONITOR LOCATION: RECYCLE LOOP ON TANGENTIAL NOZZLE HEADER 
PROCESS CONTROL MANNER (AUTOMATIC/MANUAL): AUTOMATIC 
PROCESS CONTROL MODE (FEEDBACK/FEED FORWARD): fE~DBACK 

WATER BALANCE 
WATER BALANCE ENTRIES (DESIGN/ACTUAL): ACTUAL 
TYPE (OPEN/CLOSED): OPEN (POND OVERFLOW IS SENT TO EVAPORATION-VAPOR. 

COMPRESSION UNIT) 
EVAPORATION WATER LOSS - GPM: <100 
SLUDGE HYDRATION WATER LOSS - GPM: 
SLUDGE INTERSTITIAL WATER LOSS - GPM: 
POND SEEP'AGE/RUNOFF WATER LOSS - GPM: 
EFFLUENT WATER LOSS - GPM: 
RECEIVING WATER STREAM NAME: 
MAKEUP WATER ADDITION - GPM: 
SOURCE OF MAKEUP WATER (RIVER WATER, ETC.): CODING LAKE WATER 
MAKEUP WATER ADDITION POINTS & AMOUNTS: RETURN WATER TANKS, ME WASH, LIME 

SLURRY DI LUT 1 ON 
MAKEUP WATER PRE-TREATMENT TYPE: COARSE SCREENING 

CHEMICALS AND CONSUMPTION 
FUNCTION (ABSORBENT, SOLIDS SETTLING, ETC.): ABSORBENT 
NAME (LIMESTONE, ADIPIC ACID, ETC.): LIME 
PRINCIPAL CO~STITUENTS: CaO 
SOURCE/SUPPLIER: CAN AM, PAUL LIME CO. 
SUPPLIER LOCATION: DOUGLAS, ARIZONA 
CONSUMPTION {SPECIFY UNITS): 20 TPD (TOTAL) 
UTILIZATION - %: 83 . 
POINT OF ADDITION: SLAKER, ABSORBER BOTTOM 

ECONOMICS (ADJUSTED FOR CONSISTENCY; MID-1980 TIME BASE; 65% CAPACITY FACTOR) 
CAPITAL COST - $: 
CAPITAL COST - $/KW: 
OPERATING COST - MILLS/KWH: 

MAINTENANCE COST: 
LABOR COST: 
UTILITIES COST: 
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CHEMICALS COST: 
WASTE DISPOSAL COST: 

FGD SPAR£ CAPACITY INDICES 
SCRUBBER - %: N/A 
ABSORBER - %: 
MIST ELIMINATOR - %: 
REHEATER - %: N/A 
FAN - %: 
BALL MILL - %: N/A 
SLAKER - %: 
EFFLUENT HOLD TANK - %: 
RECIRCULATION PUMP - %: 
THICKENER - %: 
VACUUM FILTER - %: N/A 
CENTRIFUGE - %: N/A 

FGD SPARE COMPONENT INDICES 
SCRUBBER: N/A 
ABSORBER: 
MIST ELIMINATOR: 
REHEATER: N/A 
FAN: 
BALL MILL: N/A 
SLAKER: 
EFFLUENT HOLD TANK: 
RECIRCULATION PUMP: 
THICKENER: 
VACUUM FILTER: N/A 
CENTRIFUGE: N/A 

PILOT PLANT 
UNIT NUMBER: 1 
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ARIZONA PUBLIC SERVICE 
FOUR CORNERS 2 

PARTICIPANTS: ARIZONA PUBLIC SERVICE, CHEMICO 
PROCESS: LIME 
PLANT DESIGN: VENTURI 
SUPPLIER: CHEMICO 
SERVICE DATE: 1970 
PERIOD OF OPERATION - MONTHS: 
GAS FEED: 
EQUIVALENT SCRUBBED CAPACITY - MW: 
STATUS (ACTIVE/TERMINATED): TERMINATED 
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ATTACHMENT A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER R~CYCLE, ETC.}: BLEED STREAM 

{TAKEN OUT OF 
SERVICE} 

NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE {OPEN/COVERED): OPEN 
LOCATION: AT SCRUBBERS 
CONFIGURATION: CIRCULAR 
OIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 0 
AGiTATOR CONFIGURATION: N/A 
AGITATOR MAIERIALS: N/A 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NA : 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: RUBBER 
LINER MATERIAL TRADE/COMMON NAME: 

TANKS 
FUNCTION {ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): RECYCLE 
NUMBER OF TANKS: 2 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED)~ N/A 
LOCATION: BOTTOM OF ABSORBER 
CONFIGURATION: CONICAL 
DIMENSIONS - FT: N/A 
CAPACITY - GAL: 
RETENTION TIME - MIN: <4 
NUMBER OF AGITATORS: NONE 
AGITATOR CONFIGURATION: N/A 
A~JTATOR MATERIALS~ N/A 
SHELL MATERIAL GENERIC· TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NA .: 
LINER MAlERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE-REINFORCED POLYESTER 
LINER MATERIAL TRAOE/COMMON NAME: FLAKELINE 103 

TANKS 
FUNCTION {ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): MAKEUP WATER 
NUMBER OF TANKS: 1 {FOR 3 UNITS) 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): OPEN 
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LOCATION: INDEPENDENT, NEAR THICKENERS 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: NONE 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 

ARIZONA PUBLIC SERVICE 
FOUR CORNERS 2 

SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NA : 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE-REINFORCED POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): RETURN TRANSFER 
NUMBER OF TANKS: 1 (FOR 3 UNITS) 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED}: OPEN . 
LOCATION: INDEPENDENT, NEAR THICKENER 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
~UMBER OF AGITATORS: NONE 
AGITATOR CONFIGURATION: N/A 
_AGITATOR MATERIALS: N/A 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: ORGAN! 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE-REINFORCED POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.}: LIME SLURRY 

TRANSFER 
NUMBER OF TANKS: 4 (FOR 3 UNITS) 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): 
LOCATION: AT LIME PREPARATION PLANT 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 1 PER TANK 
AGITATOR CONFIGURATION: TOP MOUNTED 
AGITATOR MATERIALS: CARBON STEEL 
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SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NA : 
LINER MATERIAL "GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 
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ATTACHMENT B 

PUMPS 
FUNCTION {ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): RECYCLE 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 0 
GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.)~ CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN {V-BELT, ETC.): V-BELT 
MANUFACTURER: ALLIS CHALMERS 
PUMP MODEL NUMBER: SRL-C 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 12,000 
MOTOR BRAKE HP: 300 
SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): PH 6,2-7.2, lO% SOLIDS 
CASING MATERIAL GENERIC TYPE: CAST IRON, RUBBER~LINED 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: BUTYL WITH DUROMETER 40 
IMPELLER MATERIAL GENERIC TYPE: CAST STEEL, RUBBER-LINED 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAM : 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): RECYCLE (STANDBY) 
NUMBER OF PUMPS: 4 
NUMBER OF SPARES~ 2 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): DIRECT DRIVE 
COMMON DESIGN (V-BELT, ETC.): DIRECT 
MANUFACTURER: WARREN 
PUMP MODEL NUMBER: 12PL22 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): DIRECT DRIVE 
CAPACITY - GPM: 15,000 
MOTOR BRAKE HP: 300 
SPEED - RPM: 1180 
HEAD - FT: 110 _ 
SERVICE (PH, SOLIDS): PH 6.2-7.2; 10% SOLIDS 
CASING MATERIAL GENERIC TYPE: STAINLESS STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: STAINLESS STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): BLEED STREAM TANK 
NUMBER OF PUMPS: 2 
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GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT 
COMMON DESIGN {V-BELT, ETC.): V-BELT 
MANUFACTURER: 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 
MOTOR BRAKE HP: 
SPEED - RPM: 
HEAD - FT: . 
SERVICE (PH ,--=-so=L-::"I=os:-.)~: -------
CASING MATERIAL GENERIC TYPE: 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAM 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERiAL SPECIFIC TYPE:. 
IMPELLER MATERIAL TRADE/COMMON NA E: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): THICKENER UNDERFLOW 
NUMBER OF PUMPS: 4 (FOR 2 THICKENERS) 
NUMBER OF SPARES: 2 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.}: V-BELT 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, .ETC.}: BELT 
CAPACITY - GPM: 
MOTOR BRAKE HP: 
SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): . 
CASING MATERIAL GENERic·-r=yp"""£,.....: __ _ 
CASING MATERIAL SPECIFIC TYPE: ----------------­
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
.FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.}: LIME SLURRY 

TRANSFER 
NUMBER OF PUMPS: 2 (FOR 3 UNITS} 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.}: CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.}: BELT DRIVE 
COMMON DESIGN (V-BELT~ ETC.}: V-BELT 
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MANUFACTURER: HAZELTON 
PUMP MODEL NUMBER: CTE 
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PUMP DRIVE (BELT, VARIABLE, DIRECT; ETC.): BELT 
CAPACITY - GPM: 300 
MOTOR BRAKE HP: 75 
SPEED - RPM: 1350 
HEAD - FT: 250 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON. NAME: 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): RETURN WATER 
NUMBER OF PUMPS: 2 (FOR 3 UNITS) 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): DIRECT DRIVE 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: WARREN 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 4800 
MOTOR BRAKE HP: 
SPEED - RPM: 
HEAD - FT: 140 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAM 
IMPELLER MATCRIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): SERVICE WATER 
NUMBER OF PUMPS: 2 (FOR 3 UNITS) 
NUMBER OF SPARES: 0 (BUT 1 EMERGENCY) 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE~ DIRECT DRIVE, ETC.): DIRECT 
COMMON DESIGN (V-BELT, ETC.): DIRECT 
MANUFACTURER: 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): DIRECT 
CAPACITY - GPM: 
MOTOR BRAKE HP: 
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SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
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RINr.TION (ADDITIVE FEED, ABSOnBE~ ~[CIRCULATION, ETC.): ME WAT£~ 
NUMBER OF PUMPS: 
NUMBER OF SPARES: 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, FTC.): 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN (V·BELT, ETC.): 
MANU FACTIJRER: 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIA~LE, DIRECT, ETC.): 
CAPACITY- GPM: 
MOTOR BRAKE HP: 
SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC. TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
lM~ELLER MATERIAL TRADE/COMMON NAME: 
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COMMENTS/FOOTNOTES 

A THE LIMITATION IS A PERCENTAGE REMOVAL; 5.0% REMOVAL IS REQUIRED NOW BUT 
THIS WILL BE INCREASED TO 60% LATE~ AND FINALLY TO 72% IN 1985. WITH THE 
CURRENT S02 INPUT gF 1.7 LB S02/10 BTU, THIS CORRESPONDS TO 0.85, 0.68, 
AND 0.48 LB S02/10 BTU EMlSSION LIMITATION, RESPECTIVELY. 

B U~ITS 1 AND 2 SHARE A COMMON STACK. 
C PRIMARY PARTICULATE REMOVAL IS ACCOMPLISHED IN THE SAME VENTURI TOWERS THAT 

ARE USED FOR S02 REMOVAL. · 
D PRE-KRETE G-8 ON PLUMB BOB; AL203 BRICK ON SIDE OF THROAT; REST OF ABSORBER 

IS LINED WITH FLAKELINE 103 OVERSPRAYED WITH CEILCOTE 251. 
E PRE-MIST ELIMINATOR 

UNDER: 81 GPM AT 40 PSI FOR 3 MIN. EVERY 100 MINUTES 
OVER: 100 GPM AT 40 PSI FOR 3 MIN. EVERY 100 MINUTES 
EXTERNAL MIST ELIMINATOR 
UNDER: 150 GPM AT 40 PSI FOR 1.5 MIN. EVERY 150 MINUTES 
OVER: 200 GPM AT 70-100 PSI FOR 1.5 MIN. MANUALLY ACTIVATED AT HIGH MIST 
ELIMINATOR PRESSURE DROP. 
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COMPANY NAME: AR I ZOM PUBLIC SERVICE COMPANY 
ASSOCIATED UTILITIES: 
PLANT NAME: FOUR CORNERS 
UNIT NUMBER: 3 
PLANT ADDRESS: P.O. BOX 355 
CITY: FRUITLAND 
COUNTY: SAN JUAN 
STATE: . NEW MEXICO 
ZIP CODE: 87416 
FPA RF.G TON: 6 
RIVER BASIN/LAKE REGION: UPPER COLORADO 
REGULATORY CLASSIFICATION: STATE STANDARD MORE STRINGENT THAN NSPS (12/71) 
PARTICLE EMISSION LIMITATION- LB/MM BTU: 0.05 {0.04 FOR FINES <2~) 

A SU~ EMISSlUN LlMl rATION - LB/1'+1 BTU: 
NOX EMISSION LIMITATION - LB/MM BTU: NONE 
NET PLANT GENERATING CAPACITY - MW: 2085 
GROSS UNIT GENERATING CAPACITY - MW: 240 
NET UNIT GENERATING CAPACITY WITH FGD - MW: 225 
NET UNIT GENERATING CAPACITY W/0 FGD - MW: 225 
EQUIVALENT SCRUBBED CAPACITY - MW: 240 

UNIT DATA (BOILER AND STACK) 
BOILER SUPPLIER: FOSTER WHEELER CORP. 
FURNACE TYPE {PULVERIZED COAL, CYCLONE, ETC.): PULVERIZED COAL 
FURNACE FIRING METHOD: FRONT 
WET BOTTOM/DRY BOTTOM: DRY BOTTOM 
FURNACE DRAFT TYPE (FORCED, INDUCED, BALANCED): BALANCED 
SERVICE LOAD (BASE, PEAK, STANDBY, ETC.): BASE 
COMMERCIAL SERVICE UAII:: 1Y04 
DESIGN BOILER FLUE GAS FLOW - ACFM: 1,030,000 
FLUE GAS TEMPERATURE - F: 340 {INLET TO ABSORBER) 
FLUE GAS OXYGEN - %: 2-4 . 
HEAT RATE - BTU/KWH: 10,300 NET; 9400 GROSS 
DESIGN FIRING RATE - TPH: 123 
EXCESS AIR - %: 10-20 
CAPACITY FACTOR - %: 70-85 

B STACK HEIGHT - FT: 250 
SHELL MATERIAL: CONCRETE; PRESSURIZED ANNULUS 
FLUE MAT~RlAL GENERIC TYPE: ACID RESISTANT BRICK AND MO~TAR 
FLUE MATERIAL SPECIFIC TYPE: . TYPE HS BRICK AND CHEMICAL BONDED MORTAR 
FLUE MATERIAL TRADE/COMMON NAME: PENNWALT POTASSIUM SILICATE MORTAR 
FLUE LINER MATERIAL GENERIC TYPE: N/A 
FLUE LINER MATERIAL SPECIFIC TYPE: N/A 
FLUE LINER MATERIAL TRADE/COMMON NAME: N/A 
FLUE INNER DIAMETER - FT: 
STACK GAS INLET TEMPERATURE - F: 120 
STACK GAS OUTLET VELOCITY - FT/SEC: 
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FUEL DATA {ACTUAL) 
FUEL GRADE {LIGNITE, SUBBITUMINOUS, ETC.): SUBBITUMINOUS 
NAME OF SUPPLIER: UTAH INTERNATIONAL 
MINE NAME/AREA: NAVAJO MINE 
MINE LOCATION - COUNTY: SAN JUAN 
MINE LOCATION - STATE: NEW MEXICO 
AVERAGE HEAT CONTENT - BTU/LB: 8800 
RANGE HEAT CONTENT - BTU/tB: 8500-9100 
AVERAGE ASH CONTENT - % 22.0· 
RANGE ASH CONTENT - %: 19-25 
AVERAGE MOISTURE CONTENT - % 10.8 
RANGE MOISTURE CONTENT - %: 8.5-13.4 
AVERAGE SULFUR CONTENT-%: 0.75 
RANGE SULFUR CONTENT - %: 0.5-1.3 
AVERAGE CHLORIDE CONTENT - %:· 0.03 
RANGE CHLORIDE CONTENT - % 0.01-0.06 
FUEL ANALYSIS METHOD {AVERAGE, SPOT, TYPICAL): AVERAGE 
FUEL ANALYSIS DATE: N/A 

PARTICLE CONTROL GENERAL DATA 
CONFIGURATION {INTEGRATED/SEGREGATED): INTEGRATED 
SPACE REQUIREMENTS - SQ FT: 5600 (SCRUBBER ONLY) 

MECHANICAL COLLECTOR 
NUMBER OF MECHANICAL COLLECTORS: NONE 
NUMBER OF SPARES: 
TYPE: 
SUPPLIER: 
INLET FLUE GAS CAPACITY - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 
PARTICLE OUTLET LOAD - GR/SCF: 
PARTICLE REMOVAL EFFICIENCY - %: 

ELECTROSTATIC PRECIPITATOR 
NUMBER OF ELECTROSTATIC PRECIPITATORS: 
NUMBER OF SPARES: . 
TYPE {HOT SIDE/COLD SIDE): 
SUPPLIER: 
INLET FLUE GAS CAPACITY - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 
PARTICLE OUTLET LOAD - GR/SCF: 
PARTICLE REMOVAL EFFICIENCY - % 
FLUE GAS CONDITIONING TYPE: 

I 

C PARTICLE SCRUBBER 
NUMBER OF PARTICLE SCRUBBERS: 
NUMOER OF SPARES: 

NONE 

J 
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GENERIC TYPE (VENTURI, PACKED TOWER, ETC.): 
SPECIFIC TYPE (FIXED THROAT, MOBILE BED, ETC.): 
TRADE/COMMON NAME: 
SUPPLIER: 
DIMENSIONS - FT: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE:· 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BOILER LOAD PER SCRUBBER (DESIGN) - %: 
GAS CONTACTING DEVICE TYPE (MOBILE BALLS, RODS, ETC.): 
NUMBER OF GAS CONTACTING ZONES: 
DI-STANCE BETWEEN CONT/\CTING ZONES - IN.: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP- PSI: 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 
PH CONTROL ADDITIVE: 
GAS-SIDE PRESSURE DROP - IN. H20: 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
INLET GAS FLOW RATE - AC FM: 
INLET GAS TEMPERATURE - F: 
INLET S02 LEVEL - PPM: 
INLET S02 LEVEL - LB/MM BTU: 
INLET PARTICLE LEVEL - GR/SCF: 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 
OUTL~·r SO~ LEVEL - PPM: 
OUTLET S02 LEVEL - LB/MM BTU: 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - % 
PARTICLE REMOVAL EFFICIENCY - % 

FGD SYSTEM GENERAL DATA 
PROCESS TYflE {LIME~ LIMESTONE, ETC): LIME/ALKALINE FLY AS·H 
PROCESS ADDITIVES (MG/ADIPIC ACID/ETC.): NONE 
SYSTEM SUPPLIER: CHEMICO FOR SCRUBBERS; IN-HOUSE FOR LIME ADDITION 
A-E FIRM: IN-HOUSE 
CONSTRUCTION FIRM: JESCO ON MECHANICAL AND FOLEY ON ELECTRICAL 
APPLICATION (NEW/RETROFIT): RETROFIT 
PARTICLE DESIGN REMOVAL EFFICIENCY - %: 99.5 
S02 DESIGN REMOVAL EFFICIENCY - % 50 (WILL BE INCREASED TO 72 IN 1985) 
CURRENT.STATUS: OPERATIONAL 
TERMINATION DATE: N/A 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/15/81 

COMMERCIAL START-UP: 
INITIAL,START-UP: 11/79 
CONSTRUCTION COMPLETION: 
CONSTRUCTION INITIATION: 
CONTRACT AWARDED: 
LETTER OF INTENT SIGNED: 
INITIATED BID REQUEST 
INITIATED PRELIMINARY DESIGN 

FGD DESIGN AND OPERATING PARAMETERS 

ARIZONA PUBLIC SERVICE 
FOUR CORNERS 3 

DESIGN COAL SULFUR CONTENT - %: 1.3 
DESIGN COAL HEAT CONTENT - BTU/LB: 8500 
DESIGN COAL ASH CONTENT - %: 25 
DESIGN COAL MOISTURE CONTENT - %: 13.4 
DESIGN COAL CHLORIDE CONTENT - %: 0.06 
FGD SYSTEM SPACE REQUIREMENTS - SQ FT: 5600 (SCRUBBER ONLY) 
FGD SYSTEM TURNDOWN RATIO: INFINITE 
FGD SYSTEM TURNDOWN METHOD: USUALLY HAVE BOTH TOWERS ON-LINE, VENTURI 

THROAT 
FGD SYSTEM PRESSURE DROP - IN. H20: 12-15 
FGD SYSTEM OXIDATION - %: -20 
FGO SYSTEM SCRUBBER RECYCLE LIQUOR ~ % SOLIOS: N/A 
FGD SYSTEM ABSORBER RECYCLE LIQUOR - % SOLIDS: 10 (5-15) 
FGD SYSTEM MAINTENANCE RESPONSIBILITY LEVEL (SAME AS BOILER, LOWER, OR 

HIGHER): SAME AS BOILER 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MANHOURS/DAY): 200 (UNITS 

1, 2, & 3) 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (OPERATORS/SHIFT): 5 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE 

PERSONNEL/SHIFT): 17-25 ON WEEKDAYS 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE SHIFTS/DAY): 1 
FGD SYSTEM MAINTENANCE BY OUTSIDE· CONTRACTORS (MANHOURS/YEAR): VARIABLE 
TYPE OF FGD SYSTEM MAINTENANCE CREW (DEDICATED, ETC.): DEDICATED 

SCHEDUL~ FOR ~OlLER MAINTENANCE PERSONNEL ROTATION TO FGD SYSTEM: N/A 
TYPE OF MAINTENANCE SUPERVISORS (DEDICATED, ETC.): DEDICATED 

FGD SYSTEM BYPASS CAPABILITY (YES/NO): NO 
RESTRICTIONS TO USING BYPASS: N/A 
TIME SCHEDULE FOR REDUCED BOILER LOAD: NONE 
TIME SCHEDULE FOR BOILER SHUTDOWNS: 3 WEEKS/YR MINOR; 10 WEEKS/5 YRS MAJOR 
PLANNED MAINTENANCE DURING REDUCED BOILER LOAD (TYPE AND FREQUENCY): N/A 
PLANNED MAINTENANCE DURING BOILER SHUTDOWNS . 

(TYPE AND FREQUENCY): WHATEVER IS REQUIRED; OPEN DOORS AND INSPECT 
TYPE OF MAl NrENANCE PERFORMED WHEN FAILURE OCCURS (OTHER THAN CORRECT! NG 

CAUSE OF FAILURE): INSPECT AND 00 WHAT IS REQUIRED 

QUENCHER/PRESATURATOR 
· NUMBER OF QUENCHERS/PRESATURATORS: NONE 

NUMBER OF SPARES: 
TYPE: 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/15/81 

LOCATION: 
SUPPLIER: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
INLET GAS FLOW - ACFM: 
INLET GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 
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ARIZONA PUBLIC SERVICE 
FOUR CORNERS 3 

LIQUID TYPE (MAKEUP WATER, RECLAIMED WATER, ABSORBER SLURRY, ETC.): 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 
NUMBER OF SPRAY H£AUtH~: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP- PSI: 

ABSORBER 
NUMBER OF ABSORBERS: 2 
NUMBER OF SPARES: 0 
GENERIC TYPE: VENTURI 
SPECIFIC TYPE: VARIABLE-THROAT TOP-ENTRY PLUMB BOB 
TRADE/COMMON NAME: 
SUPPLIER: CHEMICO 
DIMENSIONS - FT: 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: AISI 1110 
SHELL MATERIAL TRADE/COMMON NAME: N/A 

D LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPFCTFTC TYPE: GLASS FLAKE-FILLED POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 
BOILER LOAD PER ABSORBER - %: 50 
GAS/LIQUID CONTACT DEVICE TYPE: VENTURI THROAT (TANGENTIAL NOZZLES AT TOP 

AND AT SIDE OF THROAT) 
NUMBER OF GAS CONTACT! NG ZONES: 1 
DISTANCE BETWEEN GAS CONTACTING ZONES- IN.: N/A 
NUMBER OF SPRAY HEADERS: 1 
NOZZLE MATERIAL: NO NOZZLES; INLET PIPE OF CARBON STEEL 
NOZZLE PRESSURE DROP - PSI: N/A 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 24 
GAS-SIDE PRESSURE DROP - IN. H20: 10-15 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
ABSORBER TURNDOWN RATIO: INFINITE 
ABSORBER TURNDOWN METHOD: REDUCE GAS FLOW; HOLD PRESSURE DROP CONSTANT 
INLET GAS FLOW RATE - ACFM: 1,030,000 TOTAL 
INLET GAS TEMPERATURE - F: 340 
INLET S02 LEVEL - PPM: 945 AT 3% 02 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/15/81 

INLET S02 LEVEL - LB/MM BTU: 1.7 
INLET PARTICLE LEVEL - GR/SCF: 8-12 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 120-130 
OUTLET S02 LEVEL - PPM: 320 AT 3% 02 OUTLET S02 LEVEL - LB/MM BTU: 0.55 
OUTLET PARTICLE LEVEL - GR/SCF: 
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ARIZONA PUBLIC SERVICE 
FOUR CORNERS 3 

OUTLET PARTICLE LEVEL - LB/MM BTU~0.05 
S02 REMOVAL EFFICIENCY - %: 67.5 
PARTICLE REMOVAL EFFICIENCY - %: >99.5 

MIST ELIMINATOR 
FUNCTION {PRE-MIST ELIMINATOR/MIST ELIMINATOR): (A) PRE-MIST ELIMINATOR 

{B) MIST ELIMINATOR {AFTER 
FAN) 

TOTAL NUMBER OF MIST ELIMINATORS: {A) 2 {B) 2 
NUMBER OF SPARES: 0 
NUMBER PER MODULE: {A) 1 (B) 1 
GENERIC TYPE: {A&B) IMPINGEMENT 
SPECIFIC TYPE: {A&B) BAFFLE 
COMMON DESIGN: {A&B) CHEVRON VANE 
MANUFACTURER: SEVERAL DIFFERENT 
CONFIGURATION {HORIZONTAL/VERTICAL): {A&B) HORIZONTAL 
SHAPE {Z-SHAPE/A-FRAME): {A&B) FLAT 
NUMBER OF STAGES: {A&B) 1 
NUMBER OF PASSES/STAGE: {A&B) 6 
FREEBOARD DISTANCE ~ FT: 
DISTANCE BETWEEN STAGES- IN.: N/A 
DISTANCE BETWEEN VANES - IN.: 
VANE ANGLES - DEGREES: 
PRESSURE DROP - IN. H20: (A) (B) 2 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
CONSTRUCTION MATERIAL GENERIC TYPE: (A&B) ORGANIC 
CONSTRUCTION MATERIAL SPECIFIC TYPE: {A&B} FRP IN CARBON STEEL HOUSING 

LINED WITH FLAKELINE 103 
CONSTRUCTIOK MATERIAL TRADE/COMMON NAME: 
WASH WATER SOURCE {FRESH, BLENDED, SUPERNATANT): FRESH (FROM LAKE) 
POINT OF WATER COLLECTION: ME VESSEL 
WASH DIRECTION {OVERSPRAY/UNDERSPRAY, 

FRONTSPRAY/BACKSPRAY): {A&B) OVERSPRAY AND UNDERSPRAY 
WASH FREQUENCY: 
WASH DURATION: 
WASH RATE - GAL/MIN: 

.WASH COVERAGE - GAL/MIN SQ FT.: 

REHEATER 
NUMBER OF REHEATERS: NONE 
NUMBER OF SPARES: 
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NUMBER PER MODULE: 
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ARIZONA PUBLIC SERVICE 
FOUR CORNERS 3 

GENERIC TYPE (IN-LINE, INDIRECT HOT AIR, IN-LINE BURNER, ETC.): 
SPECIFIC TYPE (STEAM, HOT WATER, ETC.): 
COMMON DESIGN {BARE OR FIN TUBES, GAS OR OIL, ETC.): 
COMBUSTION FUEL SULFUR CONTENT - %: 
LOCATION: 
AVERAGE PERCENT OF GAS BYPASSED FOR REHEAT: 
TEMPERATURE INCREASE - F: 
INLET FLUE GAS FLOW RATE - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
OUTLET FLUE GAS FLOW RATE - ACFM: 
OUTLET FLUE GAS TEMPERATURE - F: 
ENERGY REQUIREMENT - MM BTU/HR: 
NUMBER OF HEAT EXCHANGER BANKS: 
NUMBEI'l OF BUNDLES PErl BANK: 
NUMBER OF TUBES PER BUNDLE: 
STEAM OR WATER PRESSURE - PSIG: 
STEAM OR WATER TEMPERATURE - F: 
SELF CLEANING DEVICE TYPE: 
MATERIAL GENERIC TYPE: 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: 

FANS 
NUMBER OF FANS: 2 
NUMBER OF SPARES: 0 
DESIGN {CENTRIFUGAL, AXIAL, ETC.): CENTRIFUGAL 
SUPPLIER: AMERICAN STANDARD 
FUNCTION (UNIT/BOOSTER): UNIT 
APPLICATION {INDUCED DRAFT/FORCED DRAFT) - WRT ABSORBER: INDUCED DRAFT 
SERVICE (WET/DRY): WET 
TYPE OF WASH: FRESH WATER SPRAY, 5 GPM ON BOTH SIDES 
LOCATION WRT MAJOR COMPONENTS: BETWEEN ABSORBER AND EXTERNAL ME 
FLUE GAS FLOW RATE - ACFM: 515,000 
FLUE GAS TEMPERATURE - F: 120-130 
PRESSURE DROP - IN. H20: 
MATERIAL GENERIC TYPE: (A~IGH ALLOY STEEL BLADES 

(B) RUBBER-LINED CARBON STEEL HOUSING 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: (A) INCONEL 625 (B) BUTYL 90 

DAMPERS 
LOCATION: (A) FAN INLET (B) BEFORE STACK 
NUMBER OF DAMPERS: (A) 2 (B) 1 
FUNCTION (CONTROL/SHUT -OFF): (A) CONTROL (B) SHUT -OFF . 
GENERIC TYPE (LOUVER, BUTTERFLY, ETC.): (A) LOUVER (B) GUILLOTINE 
SPECIFIC TYPE (OPPOSED BLADE, PARALLEL BLADE, ETC.): (A) PARALLEL BLADE 
TRADE/COMMON DESIGN (SINGLE LOUVE_R/DOUBLE LOUVER): (A) SINGLE LOUVER 
MANUFACTURER: (A) AMERICAN STANDARD 
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UTILITY EMISSION CONTROL SYSTEM DATA 
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MODULATION (OPEN/CLOSEn, ETC.): 
SEAL AIR - ACFM: NONE 

ARIZONA PUBLIC SERVICE 
FOUR CORNERS 3 

SERVICE CONDITIONS {MAX GAS TEMP/TIME): (A) 120-130 F 
MATERIAL GENERIC TYPE: {A) STAINLESS STEEL {B) CARBON STEEL 
MATERIAL SPECIFIC TYPE: {A) .TYPE 316L 
MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

DUCTWORK 
LOCATION: {A) INLET {B) OUTLET {ME TO STACK) 
CONFIGURATION {CIRCULAR, RECTANGULAR, ETC.): (A) CIRCULAR (B) RECTANGULAR 
DIMENSIONS {DIAMETER, LENGTH, ETC.): 
SHELL MATERIAL GENERIC TYPE: (A) CARBON STEEL (B) CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: (A) A283 (B) A283 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: {A) NONE (B) ORGANIC OVER TYPE 316L SS 
LINER MATERIAL SPECIFIC TYPE: (B) GLASS FLAKE-REINFORCED POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: (B) FLAKELINE 103 AND 251 

EXPANSION JOINTS 
LOCATION: HOT AND WET SIDE 
TYPE {METALLIC/ELASTOMERIC): ELASTOMERIC 
FUNCTION (GAS CIRCUIT/LIQUID CIRCUIT): GAS CIRCUIT 
PRESSURE {NEGATIVE/POSITIVE): NEGATIVE BEFORE FAN, POSITIVE AFTER 
OPERATING TEMPERATURE - F: 340 AT HOT SIDE, 120 AT WET SlOE 
DESIGN CONFIGURATION (V-SHAPED, ETC.): 
MANUFACTURER: 
MATERIAL: 

REAGENT PREPARATION EQUIPMENT 
FUNCTION {LIMESTONE GRINDING, LIME SLAKING, ETC.): {A) LIME SLAKING 

{R) CRUSHING GRITS 
PREPARATION DEVICE (BALL MILL, CRUSHER, ETC.): {A) SLAKER {B) BALL MILL 
DEVICE TYPE (TUBE MILL, CONICAL MILL, ETC.): {A) SLURRY SLAKER 
MANUFACTURER: (A) JOY (B) KENNEDY VAN SAUN 
MATERIALS: (A) CARBON STEEL 
NUMBER OF DE'fiCES: (A&B) 1 FOR UNITS 1, 2, & 3 
NUMBER OF SPARES: 0 
FULL LOAD DRY FEED CAPACITY - TPH: (A) 15 
PRODUCT QUALITY - % SOLIDS: (A) 30 DILUTED TO 12-14% 
FULL LOAD PRODUCT QUANTITY EMPLOYED - GPM: 
PREPARED REAGENT POINT OF ADDITION: BENEATH LIQUID LEVEL IN BOTTOM OF 

VENTURI TOWER 
ON-SITE STORAGE CAPABILITY - DAYS: (A) 30 (560 TONS PER SILO, 4 CARBON 

STEEL SILOS) 
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DATE: 10/15/81 

TANKS 
*SEE ATTACHMENT A 

PUMPS 
·*SEE ATTACHMENT B 

MAJOR PIPING 
FUNCTION (RECYCLE SLURRY, RECLAIMED 
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ARIZONA PUBLIC SERVICE 
FOUR CORNERS 3 

WATER, SLUDGE, ETC.}: (A} SLURRY RECYCLE (B) SLUDGE TRANSFER 
DIMENSIONS~ IN.: (A} 12-14 
MANUFACTURER: (B) DRISCOLL 
MATERIAL: (A) RUBBER-LINED (BUTYL 40} CARBON STEEL (B) FRP 

MAJOR VALVES 
LOCATION: 
FUNCTION (ISOLATION, CONTROL. ETC.): (A} ISOLATION (B) CONTROL 
TYPE (BALL, GLOBE, PLUG, ETC.): (A) PINCH (B) DIAPHRAGM 
CONTROL MODE (AUTOMATIC/MANUAL}: (A} MANUAL (B) AUTOMATIC 
OTMENSTONS - TN.: (A) UP TO 24 
MANUFACTURER: (A&B} SAUNDERS 
MATERIAL: (A&B) RUBBER-LINED 

THICKENERS 
NUMBER OF THICKENERS: 2 (UNITS 1, 2, & 3} 
NUMBER OF SPARES: 0 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 100 
CAPACITY - GAL: 1,000,000 
SHELL MATERIAL GENERIC TYPE: {A) CARBON STEEL WALLS (B) CONCRETE FLOOR 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: (A&B) ORGANIC 
LINER MATERIAL SPECIFIC TYPE: (A} GLASS FLAKE-REINFORCED POLYESTER 

{B) FIBERGLASS MAT AND GLASS FLAKE-REINFORCED 
POLYESTER 

LINER MATERIAL TRADE/COMMON NAME: (A) FLAKELINE 103 AND 251 
(B) KOPPERS 6693 AND FLAKELINE 103 AND 

251 ~ 

RAKE MATERIAL: TYPE 316L STAINLESS STEEL 
FEED STREAM SOURCE: ABSORBER BLEED 
,FEED STRE~M CH~R~CTERISTICS (VOLUME FLOW R~TE; PERCENT SOLIDS): 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 30-50% 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: TO ASH POND 
OVERFLOW STREAM DISPOSITION: FOR RE-USE 

SOLIDS DEWATERING 
OEVICE GENERIC TYPE (CENTRIFUGE, VACUUM FILTER, ETC.}: NONE 
DEVICE SPECIFIC TYPE (DRUM, HORIZONTAL BELT, ETC.): 
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ARIZONA PUBLIC SERVICE 
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DEVICE COMMON DESIGN (ROTARY, BELT FILTER, ETC.): 
NUMBER OF DEVICES: 
NUMBER OF SPARES: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL· SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BELT MATERIAL GENERIC TYPE: 
BELT MATERIAL SPECIFIC TYPE: 
BELT MATERIAL TRADE/COMMO'N NAME: 
FEED STREAM SOURCE (ABSORBER BLEED, THICKENER UNDERFLOW, ETC.): 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: 
OVERFLOW STREAM DISPOSITION: 

SLUDGE 
FULL LOAD QUANTITY - TPH/DRY: 140,000 LB/HR WET (60% WATER) ALL THREE UNITS 
MOISTURE CONTENT - % TOTAL FREE WATER: 60 
PERCENT CAS03 - DRY: 18 
PERCENT CAS04- DRY: \5 
PERCENT CAOH2 - DRY: 1 
PERCENT CAC03 - DRY: 1 
PERCENT ASH - DRY: 75 
PERCENT OTHER COMPOUNDS - DRY: <1 

SLUDGE TREATMENT 
METHOD: NONE 
COMMON DESIGN (RECYCLE STREAM, BLEED STREAM, ETC.): 
DEVICE (OXIDATION TANK, PUG MILL, ETC.): 
PROPRIETARY PROCESS (IUCS, DRAVO, ETC.): 
INLET FLOW RATE - GPM: 
INLET QUALITY - % SOLIDS: 

SLUDGE DISPOSAL 
NATURE (INTERIM/FINAL): FINAL 
GENERIC TYPE (LANDFILL, POND, ETC.): POND 
SPECIFIC TYPE (DIKED, SIDE HILL, ETC.): DIKED 
COMMON DESIGN (ABANDONED SURFACE MINE, ETC.): MAN-MADE 
LOCATION (ON-SITE/OFF-SITE): ON-SITE 
TRANSPORTATION METHOD (PIPELINE, TRUCK, ETC.): PIPELINE 
SITE TREATMENT (CLAY LINING, SYNTHETIC LINING, ETC.): NONE 
SITE DIMENSIONS - AREA/DEPTH: 70 ACRES/55 FT 
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ARIZONA PUBLIC SERVICE 
FOUR CORNERS 3 

SITE CAPACITY - VOLUME/ACRE-FT/TONS: 5,900,000 TONS 
SITE SERVICE LIFE - YEARS: 9.6 

PROCESS CONTROL AND INSTRUMENTATION 
PROCESS STREAM: SLURRY STREAM 
CHEMICAL PARAMETERS {PH, ETC.): PH 
PHYSICAL PARAMETERS {PERCENT SOLIDS, DENSITY, FLOW, ETC.): %SOLIDS, FLOW, 

TEMPERATURE 
CONTROL LEVELS: PH 6.2-7.2, 12% SOLIDS 
MONITOR TYPE {MANUFACTURER, ETC.): FLOW THROUGH PH; DENSITY: TEXAS NUCLEAR 
MONITOR LOCATION: RECYCLE LOOP ON TANGENTIAL NOZZLE HEADER 
PROCESS CONTROL MANNER {AUTOMATIC/MANUAL): ~UTOM~TIC 
PROCESS CONTROL MODE (FEEDBACK/FEED FORWARD}: FEEDBACK 

.. 
WATER BALANCE 

WATER BALANCE ENTRIES (DESIGN/ACTUAL): ACTUAL 
TYPE {OPEN/CLOSED): OPEN {POND OVERFLOW IS SENT TO EVAPORATION-VAPOR 

COMPRESSION UNIT) 
EVAPORATION WATER LOSS - GPM: <100 
SLUDGE HYDRATION WATER LOSS - GPM: 
SLUDGE INTERSTITIAL WATER LOSS - GPM: 
POND SEEPAGE/RUNOFF WATER LOSS - GPM: 
EFFLUENT WATER LOSS - GPM: 
RECEIVING WATER STREAM NAME: 
MAKEUP WATER ADDITION - GPM: 
SOURCE OF ~KEUP WATER {RIVER WATER, ETC.): COOLING. LAKE WATER 
MAKEUP WATER ADDITION POINTS & AMOUNTS: RETURN WATER TANKS, ME WASH, LIME 

SLURRY DILUTION 
MAKEUP WATER PRE-TREATMENT TYPE: COARSE SCREENING 

CHEMICALS AND CONSUMPTION 
FUNCTION {ABSORBENT, SOLIDS SETTLING, ETC.): ABSORBENT 
NAME {LIMESTONE, ADIPIC AC IO, ETC.}: LIME 
PRINCIPAL CONSTITUENTS: CaO 
SOURCE/SUPPLIER: CAN AM, PAUL LIME CO. 
SUPPLIER LOCATION: DOUGLAS, ARIZONA 
CONSUMPTION {SPECIFY UNITS): 20 TPD {TOTAL) 
UTILIZATION - %: 83 
POINT OF ADDITION: ·SLAKER, ABSORBER BOTTOM 

ECONOMICS {ADJUSTED FOR CONSISTENCY; MID-1980 TIME BASE; 65% CAPACITY FACTOR) 
CAPITAL COST - $: 
CAPITAL COST - $/KW: 
OPERATING COST - MILLS/KWH: 

MAINTENANCE COST: 
LABOR COST: 
UTILITIES COST: 
CHEMICALS COST: 
WASTE DISPOSAL COST: 
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FGD SPARE CAPACITY INDICES 
SCRUBBER - %: N/A 
ABSORBER - %: 
MIST ELIMINATOR - %: 
REHEATER - %: N/A 
FAN - %: 
BALL MILL - %: N/A 
SLAKER - %: 
EFFLUENT HOLD TANK - %: 
RECIRCULATION PUMP - %: 
THICKENER - %: 
VACUUM FILTER - %: N/A 
CENTRIFUGE - %: N/A 

FGD SPARE COMPONENT INDICES 
SCRUBBER: N/A 
ABSORBER: 
MIST ELIMINATOR: 
REHEATER: N/A 
FAN: 
BALL MILL: N/A 
SLAKER: 
EFFLUENT HOLD TANK: 
RECIRCULATION PUMP: 
THICKENER: 
VACUUM FILTER: N/A 
CENTRIFUGE: N/A 

PILOT PLANT 
UNIT NUMBER: 1 
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PARTICIPANTS: ARIZONA PUBLIC SERVICE, CHEMICO . 
PROCESS: LIME 
PLANT DESIGN: VENTURI 
SUPPLIER: CHEMICO 
SERVICE DATE: 1970 
PERIOD OF OPERATION - MONTHS: 
GAS FEED: 
EQUIVALENT SCRUBBED CAPACITY - MW: 
STATUS {ACTIVE/TERMINATED): TERMINATED 
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ATTACHMENT A 

TANKS 
FUNCTION {ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): BLEED STREAM 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE {OPEN/COVERED): OPEN 
LOCATION: AT SCRUBBERS 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: NONE 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 
SHELL MATERI~L GENERIC TYPE: C~nBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE; ORGAN_ 
LINER MATERIAL SPECIFIC TYPE: RUBBER 
LINER MATERIAL TRADE/COMMON NAME: 

TANKS 
FUNCTION {ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.}: RECYCLE 
NUMBER OF TANKS: 2 
NUMBER OF SPARES: 0 
TYPE {OPEN/COVERED): N/A 
LOCATION: BOTTOM ·OF ABSORBER 
CONFIGURATION: CONICAL 
DIMENSIONS - FT: N/A 
CAPACITY - GAL: 
RETENTION TIME - MIN: <4 
NUMBER OF AGITATORS: NONE 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAM : 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE-REINFORCED POLYESTER 
LINER ~ATERIAL TRADE/COMMON NAME: FLAKELINE 103 . 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): MAKEUP WATER 
NUMBER OF TANKS: 1 (FOR 3 UNITS} 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): OPEN 
LOCATION: INDEPENDENT, NEAR THICKENER 
CONFIGURATION: CIRCULAR 



-223-

UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/15/81 

ARIZONA PUBLIC SERVICE 
FOUR CORNERS 3 

DIMENSIONS - FT: 
CAPACITY - GAL:. 
RETENTION TIME - -;-;M=I N:-:-:------
NUMBER OF AGITATORS: NONE . 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NA : 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE-REINFORCED POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): RETURN TRANSFER 
NUMBER OF TANKS: 1 (FOR 3 UNITS) 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): OPEN 
LOCATION: INDEPENDENT, NEAR THICKENER 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: NONE 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NA : 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE-REINFORCED POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): LIME SLURRY 

TRANSFER 
NUMBER OF TANKS: 4 (FOR 3 UNITS) 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): 
LOCATION: AT LIME PREPARATION PLANT 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 1 PER TANK 
AGITATOR CONFIGURATION: TOP MOUNTED 
AGITATOR MATERIALS: CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 

I 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/15/81 

SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

ARIZONA PUBLIC SERVICE 
FOUR CORNERS 3 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/15/81 
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ARIZONA PUBLIC SERVICE 
FOUR CORNERS 3 

ATTACHMENT B 

PUMPS 
FUNCTION {ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): RECYCLE 
NUMBER OF PUMPS: 2 · 
NUMBER ·oF SPARES: 0 
GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN {V-BELT, ETC.): V-BELT 
MANUFACTURER: ALLIS CHALMERS 
PUMP MODEL NUMBER: SRL-C 
PUMP DRIVE {BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 
MOTOR BRAKE HP: 
SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): PH 6.2-7.2, lO% SOLIDS 
CASING MATERIAL GENERIC TYPE: CAST IRON, RUBBER-LINED 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: BUTYL WITH DUROMETER 40 
IMPELLER MATERIAL GENERIC TYPE: CAST STEEL, RUBBER-LINED 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA : 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION~ ETC.): RECYCLE (STANDBY) 
NUMBER OF PUMPS: 4 
NUMBER OF SPARES: 2 
GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE {BELT DRIVE, DIRECT DRIVE, ETC.): DIRECT DRIVE 
COMMON DESIGN {V-BELT, ETC.): DIRECT 
MANUFACTURER: WARREN 
PUMP MODEL NUMBER: 12PL22 
PUMP DRIVE {BELT, VARIABLE, DIRECT, ETC.): DIRECT DRIVE 
CAPACITY - GPM: 
MOTOR BRAKE HP: 
SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): PH 6.2-7.2; 10% SOLIDS 
CASING MATERIAL GENERIC TYPE: STAINlESS STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: STAINLESS STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION. ETC.): Rl FED STREAM TANK 
NUM~ER OF PUMPS: 2 . 
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NUMBER OF SPARES: 1 
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ARIZONA PUBLIC SERVICE 
FOUR CORNERS 3 

GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): 
SPECIFIC TYPE {BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN {V-BELT, ETC.): 
MANUFACTURER: 
PUMP MODEL NUMBER: 
PUMP DRIVE {BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 
MOTOR BRAKE HP: 
SPEED - RPM: 
HEAD - H: 
SERVICt {PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: 
CASING MATERIAL SPFCTFTI. TYPF.: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): THICKENER UNDERFLOW 
NUMBER OF PUMPS: 4 {FOR 2 THICKENERS) 
NUMBER OF SPARES: 2 
GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN {V-BELT, ETC.): V-BELT 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
~UM~ MODEL NUM~~~: 
PUMP DRIVE (BELT, VARIABLE. DIRECT, ETC.): BELT 
CAPACITY - GPM: 
MOTOR BRAKE HP: 
SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMP$ 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): LIME SLURRY 

TRANSFER 
NUMBER OF PUMPS: 2 {FOR 3 UNITS) 
NUMBER OF SPARES: 1 
GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): V-BELT 
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MANUFACTURER: HAZELTON 
PUMP MODEL NUMBER: CTE 
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ARIZONA PUBLIC SERVICE 
FOUR CORNERS 3 

PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 300 
MOTOR BRAKE HP: 75 
SPEED - RPM: 1350 
HEAD - FT: 250 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): RETURN WATER· 
NUMBER OF PUMPS: 2 (FOR 3 UNITS) 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): DIRECT DRIVE 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: WARREN 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 4800 
MOTOR BRAKE HP: 
SPEED - RPM: 
HEAD - FT: 140 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 

--····----------------

FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): SERVICE WATER 
NUMBER OF· PUMPS: 2 (FOR 3 UNITS) 
NUMBER OF SPARES: 0 (ONE EMERGENCY) 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (G~LT DRIVE, DIRECT DRIVE, ETC.): DIRECT 
COMMON DESIGN (V-BELT, ETC.): DIRECT 
MANUFACTURER: 
PUMP MODEL ~UMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): DIRECT 
CAPACITY - GPM: 
MOTOR BRAKE HP: 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 10/15/81 

SPEED - RPM: 
HEAD - FT: 
SERVICE {PH, SOLIDS}: 
CASING MATERIAL GENERIC TYPE: 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAM 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS . 

ARIZONA PUBLIC SERVICE 
FOUR CORNERS 3 

FUNCTION (ADDITIVE FEED, ABSORBER I<I:.CIRCUL!HION, ETC.): ME: WATER 
NUMBER OF PUMPS: 
NUMBER OF SPARES: 
GENERIC TYPE (CUHRI FUGAL, DIAPIIRAGM; ETC.): 
SPECIFIC TYPE {BELT DRIVE, DIRECT DRIVE, ETC~): 
COMMON DESIGN {V-BELT, ETC.): 
MANUFACTURER: 
PUMP MODEL NUMBER: 
PUMP DRIVE {BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: . 
MOTOR BRAKE HP: --------
SPEED - RPM: .:;...--------­
HEAD - FT: 
SERVICE {PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: 
CASING MATERIAL SPECIFIC TYPE: 
!.ASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECifiC TYP~: 
IMPELLER MATERIAL TRADE/COMMON NAME: 
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ARIZONA PUBLIC SERVICE 
FOUR CORNERS 3 

COMMENTS/FOOTNOTES 

A THE LIMITATION IS A PERCENTAGE REMOVAL; 50% REMOVAL IS REQUIRED NOW BUT 
THIS WILL BE INCREASED TO 60% LATE~ AND FINALLY TO 72% IN 1985. WITH THE 
cuRRENT so2 INPUT gF 1.7 LB so2110 BTU, THIS coRRESPONDS TO o.85, o.68, 
AND 0.48 LB S02/10 BTU EMISSION LIMITATION, RESPECTIVELY. 

B UNIT 3 HAS ITS OWN STACK. 
C PRIMARY PARTICULATE REMOVAL IS ACCOMPLISHED IN THE SAME VENTURI TOWERS THAT 

ARE USED FOR SO~ REMOVAL. 

D ~~EL~~~6Ewrr~ ~LA~~~~~EB~~~ ~~~~~P:~~~~ ~~T~I~~I~~oi~R~~i: REST OF ABSORBER 

/ 
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SECTION 4 

PERFORMANCE DATA 

Arizona Public Service 
Four Corners 1, 2, 3 



P~rtod Boiler 
Utlltty/unlt Olte hours hours Modul~ 

Arlzon1 Public Servic~ 
I 

Four Corners 1 11/79 no System 

12/79 744 System 

1/BO 744 System 

2/BO 696 System 

l/80 744 System 

4/80 720 System 

5/80 744 System 

6/80 no System 

7/80 744 Systl!ln 

8/80 744 Systl!ln 

9/80 720 System 

- 10/80 744 System 

11/80 720 Systl!ll 

12/80 744 Syst!lll 

FGO Ava 11- Problem 
hours abt llty equipment ar~a ProbleM ~scrlptlon/c~ts 

'Initial shak~down/debugging operations 
corrmenced 

Shakedown/d~bugglng operations contlnu~d 

The utility was unavailabl~ to releas~ per-
fonmence data for publication (same response 
for remaining months) 
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f'@rto:l Botler 
Ut t11ty/un t t Oat@ •ours hours Modul@ 

Arizona Public Servlc@ 
Four COrners Z 11/7'9 no Syste.~ 

IZ/79 744 Sy;;tl!ll 
i 

l/80 744 Systen 

Z/80 696 Systeon 

3/80 744 System 

4/80 7ZO S)"Stem 

5/80 744 Systan· 

6/80 7ZO 5)stem 

7/80 744 SJstem 

8/80 744 Srstem 

9/80 72() S!"sten: 

10/80 744 Systen' 

11/80 720 S:tsto!!tll 

12/80 744 SJSt!!nl 

FGO Avatl- P·oblem 
hours abtl tty equtpt~ent area r 

! 

I 

Problem d@scrtptlon/cOMments 

lnltta1 Shik@down/debugglng operations 
conwren:ed 

Shake~/d@bugglng operations contlnu@d 

The 'Jt·11ty .. s unevatlabl@ to r@lNS@ per-
fonna•c~ data for publication (same response 
for· remetnlng months) 
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P~rlod Boll~r 
Utility/unit Date hours hours 

Arizona Public Service 
Four Corners 3 1 1/79 720 

12/79 744 

l/80 744 

2/80 696 

3/80 744 

4/80 720 

5/80 144 

6/80 720 

7/80 744 

8/80 744 

9/80 720 

10/80 744 

11/80 720 

lZ/80 744 
- --- - - --

-
FGD Avail- Probll!lll 

l"odule hours a bill ty equipment area 

Systl!lll 

Systeat 

Systeat 

Systeat 

Systeat 

Systeat 

Systl!lll 

Systeat 

Systeat 

System 

System 

Systeat 

System 

Syste111 

Proble- descrlptlon/ca..ents 

Initial shakedown/debugging operations 
corrmenced 

Shakedown/debugging operations continued 

The utility was unavailable to release per-
formence data for publication (same response 
for reatalnlng months) 

.. 
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BASIN ELECTRIC POWER COOP 

LARAMIE RIVER 1 
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SECTION ·1 

BACKGROUND 

Basin Electric Power Coop 
Laramie River 1 

During the 1970's, Basin Electric Power initiated plans to 

construct a new generating station, Laramie River, located in 

Wheatland, wyoming. Laramie River 1 is a pulverized coal-fired 

unit with a generating capacity of 570 MW (gross). At the time 

the unit was in the initial design phase, the State of Wyoming 

had not finalized their SIP. As such, the utility had two 

alternatives to meet the applicable Federal New Source Perfor­

mance Standards -- install FGD or burn low-sulfur coal. 

In February 1976, Wyoming completed their SIP which re­

quired coal-fired units not under construction by January 1, 

1974, to meet ari 502 emission limitation of 0.2 pounds per 

million Btu and a particulate matter emission limitation of 0.1 

pounds per million Btu. In order to comply with this regula­

tion, the utility decided to install an FGD system. In January 

1977, Basin Electric Power awarded a contract to Research-

Cottrell to supply a wet limestone scrubbing system. Babcock 

and Wilcox was contracted to supply a cold-side ESP for primary 

particulate matter control. 
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SECTION 2 

Basin Electric Power Coop 
Laramie River 1 

PROCESS DESCRIPTION 

The emission control system at the Laramie River 1 consists 

of a cold-side ESP for primary particulate matter control fol­

lowed by a Research-Cottrell wet limestone FGD system for S02 

control. The ·FGD system includes five spray/packed towers,, each 

of which is designed to handle 25% of the total boiler flue gas 

flow of 2,300,000 acfm at 286°F. As a result, one of the five 

absorber towers can be spared at full load. 

After the flue gas exits the boiler preheater, it passes 

into an ESP with a particulate matter removal efficiency of 

99.6%. The flue gas (2,300,000 acfm at 286°F) is fed into the 

base of the absorbers where it rises through a spray zone in the 

tower and a 2.0-foot layer of polypropylene packing. Mist 

elimination is provided by one stage of vertical mist elimina­

tors situated above the packing layer in each tower. From the 

mist eliminators, the saturated flue gas enters the 600-foot 

stack. 

The spent slurry is dewatered by a thickener and a centri­

fuge to approximately 70% solids. The sludge from this closed 

water loop system is forcibly oxidized before being conveyed to 

an on-site landfill. 

A flow diagram for the Laramie River 1 FGD system is shown 

on the next page. 



Flue gas .... ,..,.._ __ 

Flue ps ___... -------, 

Ouencher pump 

To thickener 

Absorbe1 tower 

Oxidizing 
air 

Absorber feed. 

pumps 

... 
Absorber 
cyclones 

Flew Diagram: Laramie River 1 

Absorber feed 

tank 

Makeup 
water 

Reagent 
feed 

r 
N 
w 
00 
I 

t'"itxl 
Ill Ill 
i'i Ul 
Ill 1-"· 
3 ::J 
1-'· 
CDM 

t-' 
:;tJCD 
1-'·0 
<:rt­
CD 11 
i'i 1-'· 

t-' 
0 

"'0 
0 
~ 
CD 
t-o; 

(') 
0 
0 
'0 



-239-

SECTION 3 

DESIGN DATA 

Basin Electric Power Coop 
Laramie River 1 
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BASIN ELECTRIC POWER COOP 
LARAMIE RIVER 1 

COMPANY NAME: BASIN ELECTRIC POWER COOPERATIVE 
ASSOCIATED UTILITIES: TRI-STATE G&T ASSOCIATION, MISSOURI BASIN MUNICIPAL 

POWER AGENCY, HEARTLAND CONSUMERS POWER DISTRICT, 
LINCOLN ELECTRIC SYSTEM, AND WYOMING MUNICIPAL POWER 
AGENCY 

PLANT NAME: LARAMIE RIVER 
UNIT NUMBER: 1 
PLANT ADDRESS: P.O. BOX 1346 
CITY: WHEATLAND 
COUNTY: PLATTE . 
STATE: WYOMING 
ZIP CODE: 82201 
EPA REGION: 8 
RIVER BASIN/LAKE REGION: LARAMIC 
REGULATORY CLASSIFICATION: STATE STANDARD MORE STRINGENT THAN NSPS (12/71) 
PARTICLE EMISSION LIMITATION - LB/MM BTU: 0.1 
~0? FMTSSTON I TMTTATTON - LB/MM BTU: 0.2 
NOX EMISSION LIMITATION - LB/MM BTU: 0.7 
NET PLANT GENERATING CAPACITY - MW: 1500 
GROSS UNIT GENERATING CAPACITY - MW: 570 
NET UNIT GENERATING CAPACITY WITH FGD - MW: 545 
NET UNIT GENERATING CAPACITY W/0 FGD - MW: 550 
EQUIVALENT SCRUBBED CAPACITY - MW: 570 

UNIT DATA {BOILER AND STACK) 
BOILER SUPPLIER: BABCOCK & WILCOX 
FURNACE TYPE {PULVERIZED COAL, CYCLONE, ETC.): PULVERIZED COAL 
FURNACE FIRING METHOD: OPPOSED WALL 
WET BOTTOM/DRY BOTTOM: DRY BOTTOM 
FURNACE DRAFT TYPE {FORCED, INDUCED, BALANCED): BALANCED 
SERVICE LOAD {BASE, PEAK, STANDBY, ETC.): BASE 
COMMERCIAL SERVICE DATE: 7/80 
DESIGN BOILER FLUE GAS FLOW - ACFM: 2,300,000 
FLUE GAS TEMPERATURE - F: 286 
FLUE GAS OXYGEN - %: 3. 5 
HEAT RATE - BTU/KWH: 10,400 
DESIGN FIRING RATE - TPH: 338 
EXCESS AIR - %: 16.7 
CAPACITY FACTOR - %: 90 
STACK HEIGHT - FT: 600 
SHELL MATERIAL: CONCRETE 
.FLUE MATERIAL GENERIC TYPE: INORGANIC 
FLUE MATERIAL SPECIFIC TYPE: ACID-RESISTANT· BRICK AND MORTAR 
FLUE MATERIAL TRADE/COMMON NAME: 
FLUE LINER MATERIAL GENERIC TYPE: NONE 
FLUE LINER MATERIAL SPECIFIC TYPE: N/A 
FLUE LINER MATERIAL TRADE/COMMON NAME: N/A 
FLUE INNER DIAMETER - FT: 28.5 
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UTILITY EMISSION CONTROL SYSTEM DATA 
OATE: 8/13/81 

STACK GAS INLET.TEMPERATURE- F: 127 
STACK GAS OUTLET VELOCITY - FT/SEC: 50 

FUEL DATA {ACTUAL) 

BASIN ELECTRIC POWER COOP 
LARAMIE RIVER 1 

FUEL GRADE {LIGNITE, SUBBITUMI NOUS, ETC.): · SUBBITUMI NOUS 
NAME OF SUPPLIER: SUN OIL COMPANY 
MINE NAME/AREA: CORDERO MINE 
MINE LOCATION - COUNTY: CAMPBELL 
MINE LOCATION - STATE: WYOMING 
AVERAGE HEAT CONTENT - BTU/LB: 8250 
RANGE HEAT CONTENT - BTU/LB: 8200-8400 
AVERAGE ASH CONTENT - %: 6.0 
RANGE ASH CONTENT - %: 5.5-6.5 
AVERAGE MOISTURE CONTENT - %: 28.92 
RANGE MOISTURE CONTENT- %: 27.0-30.0 
AVERAGE SULFUR CONTENT - %: 0.35 
RANGE SULFUR CONTENT - %: 0.30-0.38 
AVERAGE CHLORIDE CONTENT - %: 0.015 
RANGE CHLORIDE CONTENT - %: 0.01-0.02 
FUEL ANALYSIS METHOD {AVERAGE, SPOT, TYPICAL): AVERAGE 
FUEL ANALYSIS DATE: CONTINUOUS 

PARTICLE CONTROL GENERAL DATA 
CONFIGURATION (INTEGRATED/SEGREGATED): SEGREGATED 
SP.ACE REQUIREMENTS - SQ FT: 28,000 

MECHANICAL COLLECTOR 
NUMbER OF MECHANICAL COLLECTORS: NONE 
NUMBER OF SPARES: 
TYPE: 
SUPPLIER: 
INLET FLUE GAS CAPACITY - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 
PARTICLE OUTLET LOAD - GR/SCF: 
PARTICLE REMOVAL EFFICIENCY - %: 

ELECTROSTATIC PRECIPITATOR 
NUMBER OF ELECTROSTATIC PRECIPITATORS: 1 
NUMBER OF SPARES: 0 . 
TYPE {HOT SIDE/COLD SIDE): COLD SIDE 
SUPPLIER: BABCOCK & WILCOX 
INLET FLUE GAS CAPACITY.- ACFM: 2,300,000 
INLET FLUE GAS TEMPERATURE - F: 286 
PRESSURE DROP - IN. H20: 3.30 
PARTICLE OUTLET LOAD - GR/SCF: 0.006 
PARTICLE REMOVAL EFFICIENCY - %: 99.6 
FLUE GAS CONDITIONING TYPE: NONE 
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PARTICLE SCRUBBER 
NUMBER OF PARTICLE SCRUBBERS: NONE 
NUMBER OF SPARES: 
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BASIN ELECTRIC POWER COOP 
LARAMIE RIVER 1 

GENERIC TYPE (VENTURI, PACKED TOWER, ETC.): 
SPECIFIC TYPE (FIXED THROAT, MOBILE BED, ETC.): 
TRAOE/COMMON NAME: 
SUPPLIER: 
DIMENSIONS - FT: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINI:.I{ MATERIAl ClF.NERIC TYPC: 
LINER MATERIAL SPECrFIC TYPE: 
LINER MATFRIAL TRADE/COMMON NAME: 
BOILER LOAD PER SCRUBBER (DESiGN) - %: 
GAS CONTACTING DEVICE TYPE (MOBILE BALLS, RODS, ETC.): 
NUMBER OF GAS CONTACTING ZONES: 
DISTANCE BETWEEN CONTACTING ZONES - IN.: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE OROP - PSI: 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 
PH CONTROL AUDITIVE: 
GAS-SllJI:. 1-'HESSURE DROP- IN. 1120: 
SUPERFICIAL GAS VELOCITY- FT/SEC: 
INLET GAS FlOW RATE - ACFM: 
INLET GAS TEMPERATURE - F: 
INLET sn? I.EVEL - PPM: 
INLET S02 LEVEL - LB/MM BTU: 
INLET PARTICLC LEVEL - GR/SCF: 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 
OUTLET 502 LEVEL - PPM: 
OUTLET S02 LEVEL - LB/MM BTU: 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - %: 
PARTICLE REMOVAL EFFICIENCY - %: 

FGO SYSTEM GENERAL DATA 
PROCESS TYPE (LIME, LIMESTONE, ETC.): LIMESTONE 
PROCESS ADDITIVES (MG/ADIPIC ACID/ETC.): NONE 
SYSTEM SUPPLIER: RESEARCH-COTTRELL 
A-E FIRM: BURNS ?! MCDONNELL 
CONSTRUCTION FIRM: RESEARCH-COTTRELL 
APPL !CATION (NEW/RETROFIT): NEW 
PARTICLE DESIGN REMOVAL EFFICIENCY - %: 99.6 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/13/81 

BASIN ELECTRIC POWER COOP 
LARAMIE RIVER 1 

S02 DESIGN REMOVAL EFFICIENCY - %: 90 
CURRENT STATUS: OPERATIONAL 
TERMINATION DATE: N/A 

COMMERCIAL START-UP: 7/80 
INITIAL START-UP: 7/80 
CONSTRUCTION COMPLETION: 6/80 
CONSTRUCTION INITIATION: 1/78 
CONTRACT AWARDED: 1/77 . 
LETTER OF INTENT SIGNED: . 12/76 
INITIATED BID REQUEST: 
INITIATED PRELIMINARY DESIGN: 

FGD DESIGN AND OPERATING PARAMETERS 
DESIGN COAL SULFUR CONTENT - %: 0.81 
DESIGN COAL HEAT CONTENT- BTU/LB: 8139 
DESIGN COAL ASH CONTENT- %: 7.89 
DESIGN COAL MOISTURE CONTENT-%: .28.92 
DESIGN COAL CHLORIDE CONTENT - %: 0.04 
FGD SYSTEM SPACE REQUIREMENTS - SQ FT: 25,000 
FGD SYSTEM TURNDOWN RATIO: 8:1 
FGD SYSTEM TURNDOWN METHOD: TAKE TRAINS OFF LINE; REDUCE GAS FLOW 
FGD SYSTEM PRESSURE DROP - IN. H20: 8.6 . 
FGD SYSTEM OXIDATION - %: 90 
FGD SYSTEM SCRUBBER RECYCLE LIQUOR - % SOLIDS: N/A 
FGD SYSTEM ABSORBER RECYCLE LIQUOR - %SOLIDS: 10 
FGD SYSTEM MAINTENANCE RESPONSIBILITY LEVEL {SAME AS BOILER, LOWER, OR 
. HIGHER): SAME AS BOILER 

FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT 

PERSONNEL/SHIFT): 4 {PER DAY) 

{MANHOURS/DAY): 80 
{OPERATORS/SHIFT}: 5 
{MAINTENANCE 

FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT {MAINTENANCE SHIFTS/DAY): 2 
FGD SYSTEM MAINTENANCE BY OUTSIDE CONTRACTORS {MANHOURS/YEAR): 4,000 
TYPE OF FGD SYSTEM MAINTENANCE CREW (DEDICATED, ETC.): 1 SHIFT IS DEDICATED 

SCHEDULE FOR BOILER MAINTENANCE PERSONNEL 
ROTATION TO FGD SYSTEM: 1 MONTH OUJ OF 5 MONTHS 

TYPE OF MAINTENANCE SUPERVISORS (DEDICATED, ETC.): NOT DEDICATED 
FGD SYSTEM BYPASS CAPABILITY {YES/NO): YES 
RESTRICTIONs· TO USING BYPASS: USED DURING STARTUP AND SHUTDOWNS; EMISSION 

LIMITS 
TIME SCHEDULE FOR REDUCED BOILER LOAD: 60% LOAD FROM 10:00 P.M. TO 5:00 

A.M. 
TIME SCHEDULE FOR BOILER SHUTDOWNS: 18 MONTH CYCLE; 5-8 WEEK OUTAGE 
PLANNED MAINTENANCE DURING REDUCED 

BOILER LOAD (TYPE AND FREQUENCY): DON 1 T NEED TO DO MAINTENANCE DURING 
REDUCED LOAD BECAUSE OF SPARE TRAIN 

PLANNED MAINTENANCE DURING BOILER 
SHUTDOWNS {TYPE AND FREQUENCY): LONG LIST OF MAINTENANCE ITEMS 

TYPE OF MAINTENANCE PERFORMED WHEN FAILURF OCCURS {OTHER THAN CORRECTING 
CAUSE OF FAILURE): DRAIN TOWER FOR VISUAL INSPECTION . 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/13/81 

QUENCHER/PRESATURATOR 
NUMBER OF QUENCHERS/PRESATURATORS: 5 
NUMBER OF SPARES: 1 
TYPE: SPRAY ZONE 
LOCATION: BOTTOM OF ABSORBER 
SUPPLIER: RESEARCH-COTTRELL 

BASIN ELECTRIC POWER COOP 
LARAMIE RIVER 1 

SHELL MATERIAL GENERIC TYPE: HIGH ALLOY 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMt-'()N NAME: UDDEHOLM 904L WALLS AND HASTELLOY -·G FLOOR 
LINER MATERIAL GENERIC TYPE; NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 
INLET GAS FLOW - ACFM: 575,000 
INLET GAS TEMPERATURE- F: 286 
PRESSURE DROP - IN. ·H20: 
LIQUID TYPE (MAKEUP WATER, RECLAIMED WATER, 

ABSORBER SLURRY, ETC.): ABSORBER SLURRY 
LIQUID RECIRCULATION RATE - GPM: 4770 
L/G ~A llU - GAL/1000 ACF: 17 
NUMBER OF SPRAY HEADERS: 5 (40 NOZZLES) 
NOZZLE MATERIAL: TYPE 316.STAINLESS STEEL 
NOZZLE PRESSURE DROP - PSI: 

ABSORBER 
NUMBER OF ABSORBERS: 5 
NUMBER OF SPARES: 1 

A GENERIC TYPE: COMBINATION 
SPECIFIC TYPE: SPRAY/PACKED (SPRAY ZONE IS QUENCHER) 
TRADE/COMMON NAME: 
SUPPLIER: RFSFARr.H~COTTREll 
DIMENSIONS - FT: 30 X 30 X 80 

B SHELL MATERIAL GENERIC TYPE: STAINLESS STEEL AND HIGH ALLOY (IN QUENCH 
ZONE) 

SHELL MATERIAL SPECIFIC TYPE: TYPE 316L 
SHELL MATERIAL TRADE/COMMON NAME: UDDFHOLM 904L (IN QUENCH ZONE) 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 
BOILER LOAD PER ABSORBER - %: 25 

C GAS/LIQUID CONTACT DEVICE TYPF: GRID PACKING 
NUMBER OF GAS CONTACTING ZONES: 1 
DISTANCE BETWEEN GAS CONTACTING ZONES - IN.: N/A 
NUMBER OF SPRAY HEADERS: 2 MAIN AND 20 SUBHEADERS 
NOZZLE MATERIAL: TYPE 316 STAINLESS STEEL 
NOZZLE PRESSURE DROP- PSI: 
LIQUIO RECIRCULATION RATE - GPM: 23,372 
L/G RATIO - GAL/1000 ACF: 40 
GAS-SIDE PRESSURE DROP - IN. H20: 6.0 
SUPERFICIAL .GAS VELOCITY - FT/SEC: 10 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/13/81 

ABSORBER TURNDOWN RATIO: 2:1 
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BASIN E~ECTRIC POWER COOP 
LARAMIE RIVER 1 

ABSORBER TURNDOWN METHOD: REDUCE GAS FLOW 
INLET GAS FLOW RATE - ACFM: 575,000 
INLET GAS TEMPERATURE - F: 286 (127-133 AFTER QUENCHER) 
INLET S02 LEVEL - PPM: 280 (QUENCHER INLET) 
INLET S02 LEVEL - LB/MM BTU: 0.765 (QUENCHER I~LET) 
INLET PARTICLE LEVEL - GR/SCF:. 0.015 
INLET PARTICLE LEVEL - LB/MM BTU: 0.050 
OUTLET GAS FLOW RATE - ACFM: 483,750 
OUTLET GAS TEMPERATURE - F: 127 
OUTLET S02 LEVEL - PPM: 15 
OUTLET S02 LEVEL - LB/MM BTU: 0.02 
OUTLET PARTICLE LEVEL - GR/SCF: 0.006 
OUTLET PARTICLE LEVEL - LB/MM BTU: 0.01 
S02 REMOVAL EFFICIENCY - %: 95 
PARTICLE REMOVAL EFFICIENCY - %: 60 

MIST ELIMINATOR 
. FUNCTION (PRE-MIST ELIMINATOR/MIST ELIMINATOR): MIST ELIMINATOR 

TOTAL NUMBER OF MIST ELIMINATORS: 5 
NUMBER OF SPARES: 1 
NUMBER PER MODULE: 1 
GENERIC TYPE: IMPINGEMENT 
SPECIFIC TYPE: RAFFLE 
COMMON DESIGN: CHEVRON VANE 
MANUFACTURER: 
CONFIGURATION (HORIZONTAL/VERTICAL}: HORIZONTAL 
SHAPE (Z-SHAPE/A-FRAME): Z-SHAPE 
NUMBER OF STAGES: 2 
NUMBER OF PASSES/STAGE: 3 
FREEBOARD DISTANCE - FT: 
DISTAN.CE BETWEEN STAGES - IN.: 
DISTANCE BETWEEN VANES- IN.: 
VANE ANGLES - DEGREES: 
PRESSURE DROP - IN. H20: 2.6 
SUPERFICIAL GAS VELOCITY - FT/SEC: 10 
CONSTRUCTION MATERIAL GENERIC TYPE: ORGANIC 
CONSTRUCTION MATERIAL SPECIFIC TYPE: POLYPROPYLENE 
CONSTRUCTION MATERIAL TRADE/COMMON NAME: 
WASH WATER SOURCE (FRESH, BLENDED, SUPERNATANT}: COOLING TOWER BLOWDOWN 
POINT OF WATER COLLECTION: ABSORBER FEED TANK 
WASH DIRECTION (OVERSPRAY/UNDERSPRAY, FRONTSPRAY/BACKSPRAY): OVERSPRAY AND 

UNDER SPRAY 
WASH FREQUENCY: UNDER - ONCE/15 MIN; TOP - ONCE/8 HRS 
WASH DURATION: 10 MINUTES (BOTH) 
WASH RATE - GAL/MIN: 292 (BOTH) 
WASH COVERAGE - GAL/MIN/SO FT: 0.32 (BOTH) 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/13/81 

REHEATER 
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BASIN ELECTRIC POWER COOP 
LARAMIE RIVER 1 

NUMBER OF REHEATERS: NONE {ORIGINALLY WERE NOT ALLOWED TO BYPASS) 
NUMBER OF SPARES: 
NUMBER PER MODULE: 
GENERIC TYPE (IN-LINE, INO!RECT HOT AIR, IN-LINE BURNER, ETC.): BYPASS 
SPECIFIC TYPE {STEAM, HOT WATER, ETC.): . 
COMMON DESIGN {BARE OR FIN TUBES, GAS OR OIL, ETC.): 
COMBUSTION FUEL SULFUR CONTENT - %: . 
LOCATION: 
AVERAGE PERCENT OF GAS BYPASSED FOR REHEAT: 10-15 
TEMPERATURE INCREASE - F: 23 
INLET FLUE GAS FLOW RATE - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 127 
OUTLET FLUE GAS FLOW RATE - ACFM: 
OUTLET FLUE GAS TEMPERATIIRF ..., F: 150 
ENERGY REQUIREMENT - MM BTU/HR: 
NUMBER OF HEAT EXCHANGER BANKS: 
NUMBER OF BUNDLES PER BANK: 
NUMBER OF TUBES PER BUNDLE: 
STEAM OR WATER PRESSURE - PSIG: 
STEAM OR WATER TEMPERATURE - F: 
SELF CLEANING DEVICE TYPE: 
MATERtAL GENERIC TYPE: STAINLESS STEEL 
MATERIAL SPECIFIC TYPE: TYPE 316 
MATERIAL TRADE/COMMON NAME: N/A 

FANS 
NUMBER OF FANS: 2 · 
NUMBER OF SPARES: 0 
DESIGN (CENTRIFUGAL, AXIAL, ETC.): AXIAL 
SUPPLIER: BABCOCK & WILCOX 
FUNCTION (UNIT/BOOST~R): UNIT 
APPLICATION {INDUCED DRAFT/FORCED DRAFT) - WRT ABSORBER: FORCED DRAFT 
SERVICE (WET/DRY): DRY 
TYPE OF WASH: NONE 
LOCATION WRT MAJOR COMPONENTS: BETWEEN ESP AND ABSORBER 
FLUE GAS FLOW RATE - ACFM: 2.3 X 10612 
FLUE GAS TEMPERATURE - F: 286 
PRESSURE DROP - IN. H20: 25 MAXIMUM 
MATERIAL GENERIC TYPE: CARBON STEEL 
MATERIAL SPECIFIC TYPE: AISI 1110 
MATERIAL TRADE/COMMON NAME: N/A 

DAMPERS 
LOCATION: (A) FAN INLET AND OUTLET (B) SYSTEM OUTLET (C) BYPASS 

(D) TOWER INLET (E) TOWER OUTLET 
NUMBER OF DAMPERS: {A) 4 (B) 1 (C) 2 {D) 10 (E) 5 
FUNCTION {CONTROL/SHUT-OFF): (A) CONTROL {B) CONTROL (C) CONTROL 

(D) 5 CONTROL AND 5 SHUT-OFF (E) SHUT-OFF 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/13/81 

BASIN ELECTRIC POWER COOP 
LARAMIE RIVER 1 

GENERIC TYPE (LOUVER, BUTTERFLY, ETC.): (A,B,C) LOUVER (D) 5 LOUVER AND 5 
GUILLOTINE (ONE OF EACH IN EACH 
TRAIN) (E) GUILLOTINE 

SPECIFIC TYPE (OPPOSED BLADE, PARALLEL BLADE, ETC.): OPPOSED BLADE AND 
. PARALLEL BLADE 

TRADE/COMMON DESIGN (SINGLE LOUVER/DOUBLE LOUVER): (A) DOUBLE 
(B,C,D,E) SINGLE 

MANUFACTURER: LOUVER-FOURNEY, GUILLOTINE-ANDCO 
MODULATION (OPEN/CLOSED, ETC.): 
SEAL AIR - ACFM: 60,500 (TOTAL FOR A, D, AND E) 
SERVICE CONDITIONS (MAX GAS TEMP/TIME): 
MATERIAL GENERIC TYPE: DRY SIDE - CARBON STEEL; WET SIDE - STAINLESS STEEL 
MATERIAL SPECIFIC TYPE: WET SIDE- TYPE 316 
MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

DUCTWORK 
LOCATION: (A) INLET (B) OUTLET (C) BYPASS 
CONFIGURATION (CIRCULAR, RECTANGULAR, ETC.): RECTANGULAR 
DIMENSIONS (DIAMETER, LENGTH, ETC.): 
SHELL MATERIAL GENERIC TYPE: (A) CARBON STEEL (B) STAINLESS STEEL 

(C) CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: (B) TYPE 317LM 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

EXPANSION JOINTS 
LOCATION: (A) SYSTEM INLET (B) SYSTEM OUTLET (C) TOWER INLET 

(D) TOWER OUTLET 
TYPE (METALLIC/ELASTOMERIC): ELASTOMERIC 
FUNCTION (GAS CIRCUIT/LIQUID CIRCUIT): GAS· CIRCUIT 
PRESSURE (NEGATIVE/POSITIVE):. POSITIVE EXCEPT FOR INLET SIDE OF ID FAN 
OPERATING TEMPERATURE - F: 286 INLET; 127 OUTLET 
DESIGN CONFIGURATION (V-SHAPED, ETC.): V-SHAPED 
MANUFACTURER: RAYBESTOS-MANHATTAN 
MATERIAL: 

REAGENT PREPARATION EQUIPMENT 
FUNCTION (LIMESTONE GRINDING, LIME SLAKING, ETC.): LIMESTONE GRINDING 
PREPARATION DEVICE (BALL MILL, CRUSHER, ETC.): BALL MILL 
DEVICE TYPE (TUBE MILL, CONICAL MILL, ETC.): TUBE MILL 
MANUFACTURER: KENNEDY VAN SAUN 
MATERIALS: RUBBER-LINED CARBON STEEL 
NUMBER DF DEVICES: 2 (FOR UNITS 1 AND 2) 
NUMBER OF SPARES: 0 (CAN USE MILL FROM OTHER UNIT) 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/13/81 

FULL LOAD DRY FEED CAPACITY - TPH: 15 
PRODUCT QUALITY- % SOLIDS: 35 

BASIN ELECTRIC POWER COOP 
LARAMIE RIVER 1 

FULL LOAD PRODUCT QUANTITY EMPLOYED - GPM: 
PREPARED REAGENT POINT OF ADDITION: ABSORBER FEED TANK 
ON-SITE STORAGE CAPABILITY - DAYS: 90 (3 IN SLURRY TANKS) 

TANKS 
*SEE ATTACHMENT A 

PUMPS 
*SEE ATTACHMENT B 

MAJOR PIPING 
FUNCTION (RECYCLE SLURRY, RECLAIMED 

WATER, SLUDGE, ETC.): {A} RECYCLE SLURRY (B) RECLAIMED WATER (C) SLUDGE 
DIMENSIONS- IN.: (A) 12 (B) 3 (C) 3 
MANUFACTURER: (B,C) BONDSTRAND 
MATERIAL: (A) RUBBER-LINED CARBON STEEL (B) FRP (C) FRP 

MAJOR VALVES 
LOCATION: PUMP SUCTION AND DISCHARGE 
FUNCTION (ISOLATION, CONTROL, ETC.): ISOLATION 
TYPE (BALL, GLOBE, PLUG, ETC.): PLUG 
CONTROL MODE (AUTOMATIC/MANUAL): AUTOMATIC 
DIMENSIONS- IN.: 
MANUFACTURER: DEZURIK 
MATERIAL: RUBBER-LINED 

THJC.Kf.NERS 
NUMBER OF THICKENERS: 3 (UNliS 1 ANU l) 
NUMBER OF SPARES: 1 
CONFIGURATION: CIRCU~AR 
DIMENSIONS - FT: 110 DIA X 10 DEPTH 
CAPACITY - GAL: 1,000,000 
SHELL MATERIAL GENERIC TYPE: CONCRETE 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: ORGAN 
LINER MATERIAL SPECIFIC TYPE: COAL TAR EPOXY 
LiNER MATERIAL TRADE/COMMON NAME: 
RAKE MATERIAL: COAL-TAR EPOXY CLAD CARBON STEEL 
FEED STREAM SOURCE: QUENCHER BLEED 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 

OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, 
PERCENT SOLIDS): 100 GPM, 30% SOLIDS 

OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, 
PERCENT SOLIDS): . 550 GPM, 0.5% SOLIDS 

OUTLET STREAM DISPOSITION: TO CENTRirUGE 

650 GPM, 
10% SOLIDS 

OVERFLOW STREAM DISPOSITION: TO RECLAIMED WATER TANK AND THEN TO QUENCHER 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/13/81 

BASIN ELECTRIC POWER COOP 
LARAMIE RIVER 1 

SOLIDS DEWATERING 
DEVICE GENERIC TYPE (CENTRIFUGE. VACUUM FILTER. ETC.): CENTRIFUGE 
DEVICE SPECIFIC TYPE (DRUM. HORIZONTAL BELT. ETC.): SOLID BOWL 
DEVICE COMMON DESIGN (ROTARY. BELT FILTER. ETC.): CONTINUOUS 
NUMBER OF DEVICES: 4 (2 PER UNIT) 
NUMBER OF SPARES: 0 
CONFIGURATION: PARALLEL 
DIMENSIONS - FT: 6-8 
CAPACITY: 110 GPM 
SHELL MATERIAL GENERIC TYPE: STAINLESS STEEL 
SHELL MATERIAL SPECIFIC TYPE: TYPE 316 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 
BELT MATERIAL GENERIC TYPE: N/A 
BELT MATERIAL SPECIFIC TYPE: N/A 
BELT MATERIAL TRADE/COMMON NAME: N/A 
FEED STREAM SOURCE (ABSORBER BLEED. THICKENER UNDERFLOW. ETC.): THICKENER 

UNDERFLOW 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE. PERCENT SOLIDS): 35% SOLIDS 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE. PERCENT SOLIDS): 70% 

SOLIDS 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE. PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: TO PUG MILL 
OVERFLOW STREAM DISPOSITION: TO CENTRATE TANK AND THEN.THICKENER 

SLUDGE 
FULL LOAD QUANTITY - TPH/DRY: 4 
MOISTURE CONTENT- %TOTAL FREE WATER: 30 
PERCENT CAS03 - DRY: 8 
PERCENT CAS04 - DRY: 90 
PERCENT CAOH2 -DRY: 0 
PERCENT CAC03 - DRY: 1-2 
PERCENT ASH -DRY: NEGLIGIBLE 
PERCENT OTHER COMPOUNDS - DRY: NEGLIGIBLE 

SLUDGE TREATMENT 
METHOD: (A) FORCED OXIDATION (800-1000 ACFM OF AIR PER MODULE) 

(B) .FLY ASH BLENDING (3 ASH:1 SLUDGE) 
COMMON DESIGN (RECYCLE STREAM. BLEED STREAM. ETC.): (A) RECYCLE STREAM 

(B) BLEED STREAM 
DEVICE (OXIDATION TANK. PUG MILL. ETC.): (A} SPARGER IN QUENCHER 

(B) PUG MILL 
PROPRIETARY PROCESS (IUCS. DRAVO. ETC.}: NONE 

.INLET FLOW RATE - GPM: 
INLET QUALITY- %SOLIDS: (A) lO (B) 70 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/13/81 

BASIN ELECTRIC POWER COOP 
LARAMIE RIVER 1 

SLUflGE DISPOSAL 
NATURE (INTERIM/FINAL): FINAL 
GENERIC TYPE (LANDFILL, POND, ETC.): LANDFILL 
SPECIFIC TYPE (DIKED, SIDE HILL, ETC.): DIKED 
COMMON DESIGN (ABANDONED SURFACE MINE, ETC.): 
LOCATION (ON-SITE/OFF-SITE): ON-SITE 
TRANSPORTATION METHOD (PIPELINE, TRUCK, ETC.): CONVEYOR BELT 
SITE TREATMENT (CLAY LINING, SYNTHETIC LINING, ETC.): PVC LINING 
SITE DIMENSIONS - AREA/DEPTH: 60-90 FT DEEP (160 ACRES TOTAL FOR DISPOSAL) 
SITE CAPACITY - VOLUME/ACRE-FT/TONS: 
SITE SERVICE LIFE - YEARS: 35 DESIGN (ACTUALLY MORE) 

PROCESS CONTROL AND INSTRUMENTATION 
PROCESS STREAM: ABSORH~~ fEEO AND QUENCHER FEED 
CHEMICAL PARAMF.TERS {PH, ETC.): PH, SO? INLET, S02 OUTLET 
PHYSICAL PARAMETERS (PERCENT SOLIDS, DENSITY, FLOW, ETC.}: PERClNI SOLIDS, 

GAS FLOW 
CONTROL LEVELS: PH 5.8-6.2 IN ABSORBER; PH 4.5-5.0 IN QUENCHER; 1.08 S.G. 

IN /\BSORBER; Ln') <;.r,. TN OlJENCHER 
MONITOR TYPE (MANUFACTURER, ETC.): GREAT LAKES (PH); DYNASCIENCE FOR CON­

TROL (S02; NOT USED); LEAR-SIEGLER FOR 
EMISSIONS MONITORING; KAY-RAY (DENSITY) 

MONITOR LOCATION: ABSORBER FEED TANK AND QUENCHER; DENSITY ON PUMP 
DISCHARGE . 

PROCESS· CONTROL MANNER {AUTOMATIC/MANUAL): AUTOMATIC 
PROCESS CONTROL MODE (FEEDBACK/FEED FORWARD): FEEDBACK (PH AND DENSITY) 

WATER BALANCE 
WATER BALANCE ENTRIES (DESIGN/ACTUAL): ACTUAL 
TYPE (OPEN/CLOSED): CLOSED 
EVAPORATION WATER LOSS - GPM: 370 
SI1Jni1F. HYDRATION WATER LOSS - GPM: 
SLUDGE INTERSTITIAL WATER LOSS - GPM~· 
POND SEEPAGE/RUNOFF WATER LOSS - GPM: 0 
EFFLUENT WATER LOSS - GPM: 0 
RECEIVING WATER STREAM NAME: N/A 
MAKFliP WATER flDDITION - GPM: 400 
SOURCE OF MAKEUP WATER (RIVER WATER, ETC.): CUUL!NG IUWt~ ~LOWDOWN 
MAKEUP WATER ADDITION POINTS & AMOUNTS: ME WASH, PUMP SEALS, AND TOWER 

MAKEUP 
MAKI:.Uf-' WAitl< PRE-TREATMENT TYPE: NONE 

CHEMICALS AND CONSUMPTION 
FUNCTION (ABSORBENT, SOLIDS SETTLING, ETC.): ABSORBENT 
NAME (LIMESTONE, ADIPIC ACID, ETC.): LIMESTONE 
PRINCIPAL CONSTITUENTS: 95% CaC03 
SOURCE/SUPPLIER: HOLLY SUGAR COMPANY 
SUPPLIER LOCATION: WYOMING {WITHIN 40 MILES OF PLANT; DIFFERENT LOCATIONS) 
CONSUMPTION (SPECIFY UNITS): 2000 TONS/MONTH 
UTILIZATION - %: 90-92 
POINT OF ADDITION: BALL MILL 
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BASIN ELECTRIC POWER COOP 
LARAMIE RIVER 1 

ECONOMICS (ADJUSTED FOR CONSISTENCY; MID-1980 TIME BASE; 65% CAPACITY FACTOR) 
CAPITAL COST - $: 23,000,000 (WITHOUT DEWATERING) 

. CAPITAL COST - $/KW: 
OPERATING COST - MILLS/KWH: 

MAINTENANCE COST: 
LABOR COST: 
UTILITIES COST: 
CHEMICALS COST: 
WASTE DISPOSAL COST: 

FGD SPARE CAPACITY INDICES 
SCRUBBER - %: N/A 
ABSORBER - %: 25.0 
MIST ELIMINATOR - %: 25.0 
REHEATER ~ %: N/A 
FAN - %: 0 
B AL L M I L L - %: . 0 
SLAKER - %: N/A 
EFFLUENT HOLD TANK - %: 25.0 
RECIRCULATION PUMP - %~ 25.0 
THICKENER - %: 33.3 
VACUUM FILTER - %: N/A . 
CENTRIFUGE - %: 0 

FGD SPARE COMPONENT INDICES 
SCRUBBER: N/A 
ABSORBER: 1.0 
MIST ELIMINATOR: 
REHEATER: N/A 
FAN: 
BALL MILL: 
SLAKER: N/A 
EFFLUENT HOLD TANK: 
RECIRCULATION PUMP: 
THICKENER: 
VACUUM FILTER: N/A 
CENTRIFUGE: 

PILOT PLANT 
UNIT NUMBER: NONE 
PAR TIC I PANTS: 
PROCESS: 
PLANT DESIGN: 
SUPPLIER: 
SERVICE DATE: 
PERIOD OF OPERATION - MONTHS: 
GAS FEED: 
EQUIVALENT SCRUBBED CAPACITY - MW: 
STATUS (ACTIVE/TERMINATED): 

/ 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/13/81 

BASIN ELECTRIC POWER COOP 
LARAMIE RIVER 1 

ATTACHMENT A 

TANKS 
FUNCTION {ABSORBER EFFLUENT HOLD, SCRUBBER ·RECYC~E, ETC.): ABSORBER FEED 

TANK 
NUMBER OF TANKS: 5 
NUMBER OF SPARES: 1 
TYPE (OPEN/COVERED}: COVERED 
LOCATION: ABSORBER BUILDING 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 30 DIA 
CAPACITY - GAL: 200,000 
RETENTION TIME - MIN: 10 
NUMBER UF AGITATORS: 1 
AGITATOR CONFIGURATION: TOP ENTRY 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SIICLL MATCRIAL G[N[RIC TYP[: CARDON ST[[L. 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRAOE/COMMON NAME: N/A. 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): QUENCHER FEED 

TANK 
NUMBER OF TANKS: 5 
NUMBER OF SPARES: 1 
TYPE (OPEN/COVERED}: N/A 
LOCATION: BOTTOM OF TOWER IS TANK 
CONFIGURATION: RECTANGULAR WITH ROUNDED BAFFLES 
DIMENSIONS - FT: 30 HIGH 
CAPACITY - GAL: 100,000 
RETENTION TIME - MIN: 10 
NUMBER OF AGITATORS: 2 
AGITATOR CONFIGURATION: SIDE MOUNTED (GEOMETRY NOT ADEQUATE) 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: HIGH ALLOY 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: DDDEHOLM 904[ WALLS AND HASTELLOY G 

BOTTOM 
LINER MATERIAL GENERIC TYPE:· NONE 

. LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): LIMESTONE SLURRY 

STORAGE 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/13/81 

TYPE (OPEN/COVERED): COVERED 
LOCATION: MILL BUILDING 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 25 HIGH 
CAPACITY - GAL: 100,000 
RETENTION TIME - MIN: N/A 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: TOP ENTRY 

BASIN ELECTRIC POWER COOP 
LARAMIE RIVER 1 

AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: RUBBER 
LINER MATERIAL TRADE/COMMON NAME: 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): RECLAIM WATER 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): COVERED 
LOCATION: IN DEWATERING BUILDING 
CONFIGURATION: RECTANGULAR 
DIMENSIONS - FT: 
CAPACITY - GAL: 300,000 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 0 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 
SHELL MATERIAL GENERIC TYPE: CONCRETE 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAM : 
LINER MATERIAL GENERIC TYPE: ORGAN! 
LINER MATERIAL SPECIFIC TYPE: WAS PVC; NOW COAL TAR EPOXY· 
LINER MATERIAL TRADE/COMMON NAME: 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): CENTRATE 
NUMBER OF TANKS: 1 (FOR BOTH UNITS) 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): COVEREO 
LOCATION: 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 
CAPACITY - GAL: 10,000 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: 
AGITATOR MATERIALS: 
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UTILITY EMISSION CONTROL SYSTEM DATA 
nATE: 8/13/81 

SHELL MATERIAL GENERIC TYPE: ORGANIC 
SHELL MATERIAL SPECIFIC TYPE: FRP . 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANK.S 

BASIN ELECTRIC POWER COOP 
LARAMIE RIVER 1 

FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): SEAL WATER 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): COVERED 
LOCATION: 
CONFIGURATION: RECTANGULAR 
DIMENSIONS - FT: 
CAPACITY s GAL: 1500 
RETENTION TIME - MIN: 
NUMRER OF AGITATORS: 0 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NA : 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIA~ TRADE/COMMON NAME: N/A 



UTILITY EMISSION CONTROL SYSTEM DATA 
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ill BASIN ELECTRIC POWER COOP 
LARAMIE RIVER 1 

ATTACHMENT B 

PUMPS 
FUNCTION (ADDITIVE FEED,· ABSORBER RECIRCULATION, ETC.): ABSORBER FEED 
NUMBER OF PUMPS: 10 
NUMBER OF SPARES: 2 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.}: CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.}: BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): V-BELT 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: 18 X 36 DG 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.}: BELT 
CAPACITY - GPM: 11,688 
MOTOR BRAKE HP: 300 
SPEED - RPM: 1200 
HEAD - FT: 75.6 
SERVICE (PH, SOLIDS}: PH 5.9, 10% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CAST IRON 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CAST IRON 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): QUENCHER FEED 
NUMBER OF PUMPS: 5 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.}: BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): V-BELT 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: 18 X 36 DG 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.}: BELT 
CAPACITY - GPM: 9770 
MOTOR BRAKE HP: 300 
SPEED - RPM: 1200 
HEAD - FT: 66.6 
SERVICE (PH, SOLIDS}: PH 4.5, 15% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CAST IRON 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NA : 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CAST IRON 
IMPELLER MATERIAL SPtCIFIC TYPE: 
IMPELLER MATERIAL· TRADE/COMMON NAM : 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.}: MILL PRODUCT 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 1 
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BASIN ELECTRIC POWER COOP 
LARAMIE RIVER 1 

GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): DIRECT DRIVE 
COMMON DESIGN (V-BELT, ETC.}: 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: A66 
PUMP DRIVE (BELT, VARIABLE,·OIRECT, ETC.}: 
CAPACITY - GPM: 200 
MOTOR BRAKE HP: 20 
SPEED - RPM: 1450 
HEAD - FT: 95 
SERVICE {PH, SOLIDS}: 
CASING MATERIAL GENERIC TYPE: ROBBER-LINED CARBON STEEL OR CAST IRON 
CASING MATE~lAL SPECIFIC TYPC: 
CASING MATERIAL TRADE/COMMON NA : 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-liNED CARBON STEEL OR CAST IRON 
IMPELLER MATERIAL SPECJFTC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAMt: 

PUMPS 
FUNCTION (ADDITIVE FEED, A~SORBER RECIRCULATION~ ETC.}: l TMESTONE SLURRY 

TRANSFER 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 1 
GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): DIRECT DRIVE 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: B66 
PUMP DRIVE (BELT, VARIABLE, DIRE~T, ETC.}:. 
CAPACITY - GPM: 500 
MOTOR BRAKE HP: 60 
SPEEO - RPM: 1250 
HE.AD - FT: 150 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: ROBBER-LINED CARBON STEEL OR CAST IRON 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAM : 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL OR CAST IRON 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): MAKEUP WATER SUPPLY 
NUMBER OF PUMPS: 1 
NUMBER OF SPARES: 0 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM. ETC.}:. VERTICAL TURBINE 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): DIRECT DRIVE 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: JOHNSTON 
PUMP MODEL NUMBER: 20CC 
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BASIN ELECTRIC POWER COOP 
LARAMIE RIVER 1 

PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 5225 
MOTOR BRAKE HP: 500 
SPEED - RPM: 1800 
HEAD - FT: 290 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAM : 
IMPELLER MATERIAL GENERIC TYPE: CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAM : 

PUMPS 
FUNCTI8N (ADDITIVE "FEED, ABSORBER RECIRCULATION, ETC.):. RECLAIMED WATER 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 1 . 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: C66 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 3000 
MOTOR BRAKE HP: 200 
SPEED - RPM: 1025 
HEAD - FT: 140 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: ROBBER-LINED CAST IRON 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CAST IRON 
IMPELLER ·MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): SEAL WATER 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): HORIZONTAL, CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, niRECT DRIVE, ETC.): DIRECT DRIVE 

. COMMON DES! GN ( V-BEL T, ETC.): 
MANUFACTURER: AURORA 
PUMP MODEL NUMBER: 364 A 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): DIRECT 
CAPACITY - GPM: 250 
MOTOR BRAKE HP: 25 
SPEED - RPM: 3600 
HE .aD - FT: 205 
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BASIN ELECTRIC POWER COOP 
LARAMIE RIVER 1 

SERVICE (PH, SOLIDS): NEGLIGIBLE SOLIOS 
CASING MATERIAL GENERIC TYPE: CAST IRON 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: CAST IRON 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: N/A 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): ABSORBER SLOWDOWN 

(TO THICKENER) 
NUMBtR OF PUMPS: 2 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVEP DIRECT ORTVF., FTI.,): BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): VERTICAL SPLIT CASE 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: 866 
PUMP DRIVE (BELT, VARIABLE, DlRECr, EfC.}: BELT 
CAPACITY - GPM: 510 
MOTOR BRAKE HP: 50 
SPEED - RPM: 1230 
HEAD - FT: 100 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: ~UBBER-LINED CAST IRON 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NA : 

· IMPELLER MATERIAL GENERIC TYPE: RIIRRF.:R-LI NED CAST IRON 
IMPELLER MATERIAL SPECIFIC TYPE:. 
IMPELLER MATERIAL TRADE/COMMON NAM : 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): THICKENER UNDERFLOW 
NUMBER OF PUMPS: 3 PER UNIT 
NUMBER OF SPARES: 1 PER UNIT 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): RUBBER DIAPHRAGM 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): N/A 
COMMON DESIGN (V-BEL T, ETC.): N/A 
MANUFACTURER: DORR-OLIVER 
PUMP MODEL NUMBER: 45 ODS 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 152 
MOTOR BRAKE HP: 
SPEED - RPM: 
HE,AD - FT: 10 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: ROBBER-LINED 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
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IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAM~: 
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BASIN ELECTRIC POWER COOP 
LARAMIE RIVER 1 

PUMPS . 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): CENTRATE 
NUMBER OF PUMPS: 2 (COMMON FOR BOTH UNITS) 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): VERTICAL CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER~ ALLEN-SHERMAN-HO 
PUMP MODEL NUMBER: B66 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 500 
MOTOR BRAKE HP: 10 
SPEED - RPM: 690 
HEAD - FT: 25 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CAST IRON 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CAST IRON 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION {ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): DEWATERING BUILDING 

SUMP PUMPS 
NUMBER OF PUMPS: 2/2 (TWO IN SERIES, 4 TOTAL) 
NUMBER OF SPARES: 1/1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): VERTICAL CENTRIFUGAL/VERTICAL 

CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE. DIRECT DRTVF, ETC.); 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: ALLEN-SHERMAN-HOFF/ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: B6V/B6V 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 610/800 . 
MOTOR BRAKE HP: 30/50 
SPEED - RPM: 1100/1500 
HEAD - FT: 55/80 
SERVICE (PH, SOLIDS); 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 
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BASIN ELECTRIC POWER COOP 
LARAMIE RIVER 1 

COMMENTS/FOOTNOTES 

A DOUBLE LOOP COMBINATION TOWER WITH SPRAY TOWER LOWER STAGE AND "WETTED FILM 
CONTACTOR" GRID TYPE UPPER STAGE (RESEARCH-COTTRELL DESIGN). 

B TYPE 316L STAINLESS STEEL TOP AND UDDEHOLM 904L BOTTOM. 
C VERTICAL CROSS CHANNEL FIXED GRID PACKING BY MUNTERS. 
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SECTION 4 

Basin Electric Power Coop 
Laramie River 1 

PERFORMANCE DATA 
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SECTION 1 

BACKGROUND 

Big Rivers Electric 
Green 1, 2 

The Green Generating Station of Big Rivers Rural Electric 

C.oop is located in Sebree, Kentucky. Presently, the plant has a 

gross generating capacity of 484 MW (gross); each boiler, Green 

1 and 2, is rated at 242 MW (gross). The units fire a western 

Kentucky coal with an average sulfur content of 3.75%. At the 

time the units were being planned, it was determined that full­

scale FGD systems would be required for control of 502 emissions 

in order to comply with the 1971 Federal NSPS. 

In October 1976, American Air Filter was awarded a contract 

to install a wet lime FGD system at Green 1. The contract 

between Ameri~an Air Filter and Big Rivers Electric for an 

identical system to be installed on Green 2 was awarded also in 

October 1976. Dravo was contracted to supply magnesium-promoted 

(thiosorbic) lime for both systems and IU Conversion Systems 

(IUCS) was contracted to supply the equipment for chemical 

fixation of the sludg~ prior to disposal. Initial startup of 

the Green 1 and 2 FGD systems occurred in December 19'/9 and 

November 1980, respectively. 
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SECTION 2 

PROCESS DESCRIPTION 

Big Rivers Electric 
Green 1, 2 

The emission control systems at Green 1 and 2 consist of 

cold-side ESP's for primary particulate matter control followed 

by wet lime FGD systems for S02 removal. The FGD systems were 

supplied by American Air Filter and each system includes two 

parallel spray tower modules. Each tower is capable of handling 

65% of the boiler flue gas flow of 1,000,000 acfm at 300°F. 

Following the boiler, the flue gas from each unit is ducted 

through two parallel ESP's, each designed to remove 99.6% of the 

inlet particulate matter. From each ESP, the flue gas enters a 

spray tower absorber module where it is contacted with the lime 

slurry through six stages of countercurrent spray. The initial 

spray tower design included ·a quencher section at the base of 

each module for flue gas saturation; however, operational problems 

with the inlet dampers were attributed tu slurry· spray from the 

quenchers splashing back on the damper tracks. As a result, the 

utility valved these sections out of the liquid circuit. All 

slurry that was recirculated through the quenchers is now 

recirculated through the absorber sprays. 

After exiting the spray towers, the saturated gas passes 

through chevron vane mist eliminators (one per absorber) prior 
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to entering a common duct into which air from the indirect hot 

air reheater is injected. The reheater boosts ·the temperature 

of the flue gas 25°F before it enters the 350-foot concrete 

stack. 

The sludge from both closed water loop systems is dewatered 

through the use of two thickeners (per system). Thickener 

underflow is piped to a common IUCS facility where the sludge is 

further dewatered through the use of three vacuum filters. The 

dewatered product is mixed with flyash (collected both at the 
' Green Station and the adjacent Reid Station) and dry lime in a 

pug mill and then conveyed to a nearby pile. After curing for 

two to three days, the 77% solids product is trucked to an 

on-site landfill. 

A flow diagram for the Green 1, 2 FGD systems is shown 

on the next page. 
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SECTION 3 

DESIGN DATA 

Big Rivers Electric 
Green 1, 2 
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BIG RIVERS ELECTRIC 
GREEN 1 

COMPANY NAME: BIG RIVERS ELECTRIC CORPORATION 
ASSOCIATED UTILITIES: NONE 
PLANT NAME: GREEN 
UNIT NUMBER: 1 
PLANT ADDRESS: P.O. BOX 145 
CITY: SEBREE 
COUNTY: HENOERSON · 
STATE: KENTUCKY 
ZIP CODE: 42455 
EPA REGION: 4 
RIVER BASIN/LAKE REGION: GREEN 
REGULATORY CLASSIFICATION: NSPS {12/71) 
PARTICLE EMISSION LIMITATION- LB/MM BTU: 0.1 
S02 EMISSION LIMITATION - LB/MM BTU: 1.20 
NOX EMISSION LIMITATION - LB/MM BTU: 0.7 
NET PLANT GENERATING CAPACITY - MW: 444 
GROSS UNIT GENERATING CAPACITY - MW: 242 
NET UNIT GENERATING CAPACITY WITH FGD - MW: 222 
NET UNIT GENERATING CAPACITY W/0 FGD - MW: 
EQUIVALENT SCRUBBED CAPACI1Y - MW: 242 

UNIT DATA (BOILER AND STACK) 
BOILER SUPPLIER: BABCOCK & WILCOX 
FURNACE TYPE (PULVERIZED COAL, CYCLONE, ETC.): PULVERIZED COAL 
FURNACE FIRING METHOO: 
WET BOTTOM/DRY BOTTOM: DRY BOTTOM 
FURNACE DRAFT TYPE (FORCED, INDUCED, BALANCED): 
SERVICE LOAD (BASE, PEAK, STANDBY, ETC.): BASE 
COMMERCIAL SERVICE DATE: 
DESIGN BOILER FLUE GAS FLOW - ACFM: 1,000,000 
FLUE GAS TEMPERATURE- F: 300 
FLUE GAS OXYGEN - %: 
HEAT RATE- BTU/KWH: 10,145 (NET) 
D~SIGN FIRING RATE- TPH: 101 
EXCESS AIR - %: 
CAPACITY FACTOR - %: 
STACK HEIGHT - FT: 35 
SHELL MATERIAL: CONCRETE 
FLUE MATERIAL GENERIC TYPE: CARBON STEEL 
FLUE MATERIAL SPECIFIC TYPE: 
FLUE MATERIAL TRADE/COMMON NAME: N/A 
FLUE LINER MATERIAL GENERIC TYPE: INORGANIC 
FLUE LINER MATERIAL SPECIFIC TYPE: CHEMICALLY-BONDED MORTAR 
FLUE LINER MATERIAL TRADE/COMMON NAME: SAUEREISEN NO. 72 
FLUE INNER DIAMETER - FT: 15.0 
STACK GAS INLET TEMPERATURE - F: 
STACK GAS OUTLET VELOCITY - FT/SEC: 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 7/1/81 AND 7/8/81 

FUEL DATA (ACTUAL) 

BIG RIVERS ELECTRIC 
GREEN 1 

FUEL GRADE (LIGNITE, SUBBITUMINOUS, ETC.): BITUMINOUS 
NAME OF SUPPLIER: WEBSTER COUNTY COAL CORP./PEABODY COAL 
MINE NAME/AREA: RETIKI MINE, DOTIKI MINE 
MINE LOCATION - COUNTY: WEBSTER, MUHLENBERG, & OHIO 
MINE LOCATION- STATE: KENTUCKY 
AVERAGE HEAT CONTENT - BTU/LB: 9750 
RANGE HEAT CONTENT - BTU/LB: 9000-10,500 
AVERAGE ASH CONTENT - %: 20 
RANGE ASH CONTENT - %: 15-25 
AVERAGE MOISTURE CONTENT - %: 11 
RANGF MOT STIIRF r.ONTFNT - %: R-14 
AVERAGE SULFUR CONTENT - %: 3.75 
RANGE SULFUR CONTENT - %: 3.4-4.0 
AVERAGE CHLORIDE CONTENT - %: 0.05 
RANGE CHLORIDE CONTENT - %: 
FUEL ANALYSIS METHOD (AVERAGE, SPOT, TYPICAL): AVERAGE 
FUEL ANALYSIS DATE: N/A 

PARTICLE CONTROL GENERAL DATA 
CONFIGURATION (INTEGRATED/SEGREGATED): SEGREGATED 
SPACE REQUIREMENTS - SQ FT: 

MECHANICAL COLLECTOR 
NUMBER OF MECHANICAL COLLECTORS: NONE 
NUMBER 0~ SPARES: 
TYPE: 

. SUPPLIER: 
INLET FLUE GAS CAPACITY - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 
PARTTr.J F OIJTI FT I OAn - GR/Sr.F: 
PARTICLE REMOVAL EFFICIENCY - %: 

ELECTROSTATIC PRECIPITATOR 
NUMBER OF ELECTROSTATIC PRECIPITATORS: 2 
NUMBER OF SPARES: 0 
TYPE (HOT SIDE/COLD SIDE): COLD SIDE 
SUPPLIER: AMERICAN AIR FILTER 
INLET FLUE GAS CAPACITY - ACFM: 500,000 
INLET FLU~ GAS TEMPERATURE - F: 300 
PRESSURE DROP - IN. H20: 0.5-2.0 
PARTICLE OUTLET LOAD - GR/SCF: 0.03 
PARTICLE REMOVAL EFFICIENCY - %: 99.6 
FLUE GAS CONDITIONING TYPE: NONE 

PARTICLE SCRUBBER 
NUMRER OF PARTICLE SCRUBBERS: NONE 
NUMBER OF SPARES: 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 7/1/81 AND 7/8/81 

BIG RIVERS ELECTRIC 
GREEN 1 

GENERIC TYPE (VENTURI, PACKED TOWER, ETC.): 
SPECIFIC TYPE (FIXED THROAT, MOBILE BED, ETC.): 
TRADE/COMMON NAME: 
SUPPLIER: 
DIMENSIONS - FT: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BOILER LOAD PER SCRUBBER (DESIGN) - %: 
GAS CONTACTING DEVICE TYPE (MOBILE BALLS, RODS, ETC.): 
NUMBER OF GAS CONTACTING ZONES: 
DISTANCE BETWEEN CONTACTING ZONES - IN.: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP - PSI: 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 
PH CONTROL ADDITIVE: 
GAS-SIDE PRESSURE DROP - IN. H20: 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
INLET GAS FLOW RATE - ACFM: 
INLET GAS TEMPERATURE - F: 
INLET S02 LEVEL - PPM: 
INLET S02 LEVEL - LB/MM BTU: 
INLET PARTICLE LEVEL - GR/SCF: 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 
OUTLET S02 LEVEL - PPM: 
OUTLET $02 LEVEL - LB/MM BTU: 
OUTLET PARTTr.l F LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - %: 
PARTICLE REMOVAL EFFICIENCY - %: 

FGD SYSTEM GENERAL DATA 
PROCESS TYPE (LIME, LIMESTONE, ETC.): LIME (THIOSORBIC®) 
PROCESS ADDITIVES (MG/ADIPIC ACID/ETC.): NONE 
SYSTEM SUPPLIER: AMERICAN AIR FILTER 
A-E FTRM: BURNS & ROE 
CONSTRUCTION FIRM: AMERICAN AIR FILTER 
APPLICATION (NEW/RETROFIT): NEW 
PARTICLE DESIGN REMOVAL EFFICIENCY - %: 99.0 
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BIG RIVERS ELECTRIC 
GREEN 1 

S02 DESIGN REMOVAL EFFICIENCY - %: 90.0 
CURRENT STATUS: OPERATIONAL 
TERMINATION DATE: N/A 

A COMMERCIAL START-UP: 12/79 
INITIAL START-UP: 12/79 
CONSTRUCTION COMPLETION: 
CONSTRUCTION INITIATION: 
CONTRACT AWARDED: 10/76 
LETTER OF INTENT SIGNED: 
INITIATED BID REQUEST: 
INITIATED PRELIMINARY DESIGN: 

FGD DESIGN AND OPERATING PARAMETERS 
DESIGN COAL SULFUR CONTENT - %: 4.0 
DESIGN COAL HEAT CONTENT - BTU/LB: 10,000 
DESIGN COAL ASH CONTENT - %: 20.0 
DESIGN COAL MOISTURE CONTENT - %: 
DESIGN cnAL CHLORIDE CONTENT - %: 
FGD SYSTEM SPACE REQUIREMENTS - SQ FT: 
FGD SYSTEM TURNDOWN RATIO: 
FGD SYSTEM TURNDOWN METHOD: REDUCE BOILER LOAD 
FGD SYSTEM PRESSURE DROP - IN. H20: 3.23 
FGD SYSTEM OXIDATION - %: 80 
FGD SYSTEM SCRUBBER RECYCLE LIQUOR - % SOLIDS: N/A 
FGD SYSTEM ABSORBER RECYCLE LIQUOR-% SOLIDS: 6 
FGD SYSTEM MAINTENANCE RESPONSIBILITY LEVEL (SAME AS BOILER, LOWER, OR 

HIGHER): SAME AS BOILER 
B FGD SYSTEM OPERATION & MAINTENANCE REQUTRF.MFNT (MANHOURS/DAY): 272 
C FGD SYSTEM OPERATION & MAINTENANCE REQUTRFMFNT (OPERATORS/SHIFT): 8 
D FGD SYSTEM OPERATION & MAINTENANCE REQUTRFM~NT (MAINTENANCE 

PI:RSUNNEL/SHIFT): 7 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE SHIFTS/DAY): 1 

E FGD SYSTEM MAINTENANCE BY OUTSIDE CONTRACTORS (MANHOURS/YEAR): 1440 
TYPE OF FGD SYSTEM MAINTENANCE CREW (DEDICATED, ETC.): SHARED WITH BOILER 

SCHEDULE FOR BOILER MAl NTENANCE PERSONNEl. 
ROTATION TO FGD SYSTEM: EVERY 30 DAYS 

F TYPE OF MAINTENANCE SUPERVISORS (DEDICATED, ETC.): SHARED WITH ROlLER 
FGD SYSTEM BYPASS CAPABILITY (YES/NO): YES 
RESTRICTIONS TO USING BYPASS: 48 HOURS MAXIMUM 
TIME SCHEDULE FOR REDUCED BOILER LOAD: NONF 
TIME SCHEDULE FOR BOILER SHUTDOWNS: TWO UNIT OUTAGES PER YEAR 

G PLANNED MAINTENANCE DURING REDUCED 
BOILER LOAD (TYPE AND FREQUENCY): NONE 

PLANNED MAINTENANCE DURING BOILER 
SHUTDOWNS (TYPE AND FREQUENCY): ALL NECESSARY MAINTENANCE 

TYPE OF MAINTENANCE PERFORMED WHEN FAILURE OCCURS (OTHER THAN CORRECTING 
CAUSE OF FAILURE): NONE 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 7/1/81 AND 7/8/81 

QUENCHER/PRESATURATOR 

BIG RIVERS ELECTRIC 
GREEN 1 

H NUMBER OF OUENCHERS/PRESATURATORS: NONE 
NUMBER OF SPARES: 
TYPE: 
LOCATION: 
SUPPLIER: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 

. SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
INLET GAS FLOW - ACFM: 
INLET GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 
LIQUID TYPE (MAKEUP WATER, RECLAIMED WATER, ABSORBER SLURRY, ETC.): 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP - PSI: 

ABSORBER 
NUMBER OF ABSORBERS: 2 
NUMBER OF SPARES: 0 
GENERIC TYPE: SPRAY TOWER 
SPECIFIC TYPE: OPEN COUNTERCURRENT SPRAY 
TRADE/COMMON NAME: N/A 
SUPPLIER: AMERICAN AIR FILTER 
DIMENSIONS - FT: 34 X 71.5 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: AISI 1110 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: INORGANIC 
LINER MATERIAL SPECIFIC TYP[: IIYDRAULICALLY-BONDED MORTAR 
LINER MATERIAL TRADE/COMMON NAME: PRE-KRETE G-8 
BOILER LOAD PER ABSORBER - %: 65 
GAS/LIQUID CONTACT DEVICE TYPE: NONE 
NUMBER OF GAS CONTACTING ZONES: 1 
DISTANCE BETWEEN GAS CONTACTING ZONES - IN.: N/A 
NUMBER OF SPRAY HEADERS: 6 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP - PSI: 
LIQUID RECIRCULATION RATE - GPM: 20,280 
L/G RATIO - GAL/1000 ACF: 41 
GAS-SIDE PRESSURE DROP - IN. H20: 1.5 
SUPERFICIAL GAS VELOCITY - FT/SEC: 9.2 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 7/1/81 AND 7/8/81 

ABSORBER TURNDOWN RATIO: 
ABSORBER TURNDOWN METHOD: 
INLET GAS FLOW RATE - ACFM: 500,000 
INLET GAS TEMPERATURE - F: 300 
INLET 502 LEVEL - PPM: 
INLET 502 LEVEL - LB/MM B : 
INLET PARTICLE LEVEL - GR/SCF:. O.D3 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 
OUTLET S02 LEVEL - PPM: 
OUTLET S02 LEVEL - LB/MM 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BT 
S02 REMOVAL EFFICIENCY - %: 90 
PARTICLE REMOVAL EFFICIENCY - %: 

Ml ST ELIMINATOR 
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BIG RIVERS ELECTRIC 
GREEN 1 

FUNCTION (PRE-MIST ELIMINATOR/MIST ELIMINATOR): MIST ELIMINATOR 
TOTAL NUMBER OF MIST ELIMINATORS: 2 
NUMBER OF SPARES: 0 
LUMBER PER MODULE: 1 
GENERIC TYPE: IMPINGEMENT 
SPECIFIC TYPE: BAFFLE 
COMMON DESIGN: CHEVRON VANE 
MANUFACTURER: 
CONFIGURATION (HORIZONTAL/VERTICAL): HORIZONTAL 
SHAPE (Z-SHAPE/A-FRAME): Z-SHAPE 
NUMBER OF STAGES: 2 
NUMB[R OF PASSES/STAGE: 6 
FR~~ROARn nT~TANr.F - FT: n 
DISTANCE BETWEEN STAGES- IN.: 48 
DISTANCE BETWEEN VANES- IN.: 4 
VANE ANGLES - DEGREES: 
PRESSURE DROP - IN. H20: 0.8-l.O 
SUPERFICIAL GAS VELOCITY - FT/SEC: 9.5 
CONSTRUCTION MATERIAL GENERIC TYPE: ORGANIC 
CONSTRUCTION MATERIAL SPECIFIC TYPE: 
CONSTRUCTION MATERIAL TRADE/COMMON NAME: NORY[® 
WASH WATER SOURCE (FRESH, BLENDED, SUPERNATANT): BLENDED 
POINT OF WATER COLLECTION: REACTION TANK 
WASH DIRECTION (OVERSPRAY/UNDERSPRAY, 

FRONTSPRAY/BACKSPRAY): OVERSPRAY/UNDERSPRAY (FIRST STAGE) 
UNDER~PHAY (~ECOND STAGE) 

WASH FREQUENCY: 20 MINUTE INTERVALS 
WASH DURATION: 5 MINUTES 
WASH RATE - GAL/MIN: 150 
WASH COVERAGE - GAL/MIN/SQ FT: 



UTILITY EMISSION CONTROL SYSTEM DATA 
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REHEATER 
NUMBER OF REHEATERS: 1 
NUMBER OF SPARES: 0 
NUMBER PER MODULE: N/A 
GENERIC TYPE (IN-LINE, 
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BIG RIVERS ELECTRIC 
GREEN 1 

INDIRECT HOT AIR, IN-LINE BURNER, ETC.): INDIRECT HOT AIR 
SPECIFIC TYPE (STEAM, HOT WATER, ETC.): EXTERNAL HEAT EXCHANGER 
COMMON DESIGN (BARE OR FIN TUBES, GAS OR OIL, ETC.): STEAM TUBE BUNDLE 
COMBUSTION FUEL SULFUR CONTENT - %: N/A 
LOCATION: HEATED AIR INJECTED INTO BYPASS DUCT 
AVERAGE PERCENT OF GAS BYPASSED FOR REHEAT: NONE 
TEMPERATURE INCREASE - F: 25 
INLET FLUE GAS FLOW RATE - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
OUTLET FLUE GAS FLOW RATE - ACFM: 
OUTLET FLUE GAS TEMPERATURE - F: 
ENERGY REQUIREMENT - MM BTU/HR: 
NUMBER OF HEAT EXCHANGER BANKS: 
NUMBER OF BUNDLES PER BANK: 
NUMBER OF TUBES PER BUNDLE: 
STEAM OR WATER PRESSURE - PSI 
STEAM OR WATER TEMPERATURE - F: 
SELF CLEANING DEVICE TYPE: 
MATERIAL GENERIC TYPE: 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE /COMMON NA · 

FANS 
NUMBE.R OF FANS: 2 
NUMBER.OF SPARES: 0 
DESIGN (CENTRIFUGAL, AXIAL, ETC.): CENTRIFUGAL 
SUPPLIER: WESTINGHOUSE 
FUNCTION (UNIT/BOOSTER): UNIT 
APPLICATION (INDUCED DRAFT/FORCED DRAFT) - WRT ABSORBER: FORCED DRAFT 
SERVICE (WET/DRY): DRY 
TYPE OF WASH: NONE 
LOCATION WRT MAJOR COMPONENTS: BETWEEN ESP AND BYPASS DUCT 
FLUE GAS FLOW RATE - ACFM: 582,330 
FLUE GAS TEMPERATURE - F: 300 
PRESSURE DROP - IN. H20: 
MATERIAL GENERIC TYPE: CARBON STEEL 
MATERIAL SPECIFIC TYPE: AISI 1110 
MATERIAL TRADE/COMMON NAME: N/A 

DAMPERS 
LOCATION: (A) ABSORBER INLET (B) ABSORBER OUTLET (C) REHEAT DAMPER 

(D) BYPASS DAMPER 
NUMBER OF DAMPERS: (A) 2 (B) 2 (C) 1 (D) 1 

I . 
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UTILITY EMISSION CONTROL SYSTEM DATA 
nATE: 7/1/81 AND 7/8/81 

BIG RIVERS ELECTRIC 
GREEN 1 

FUNCTION (CONTROL/SHUT-OFF): (A) SHUT-OFF (B) SHUT-OFF (C) SHUT-OFF 
(D) SHUT-OFF 

GENERIC TYPE (LOUVER, BUTTERFLY, ETC.): (A) LOUVER (B) GUILLOTINE 
(C) GUILLOTINE (D) LOUVER 

SPECIFIC TYPE (OPPO.SED BLADE, PARALLEL BLADE, , 
ETC.): (A) PARALLEL BLADE MULTILOUVER (B) TOP ENTRY GUILLOTINE/SEAL AIR 

(C) TOP ENTRY GUILLOTINE/SEAL AIR (D) PARALLEL BLADE MULTILOUVER 
TRADE/COMMON DESIGN 

(SINGLE LOUVER/DOUBLE LOUVER): (A) DOUBLE LOUVER/SEAL AIR (B) N/A 
(C) N/A (D) DOUBLE LOUVER/SEAL AIR 

MANUFACTURER: 
MOOU LAT I ON (0 PE.....,N.,...,/,..,..CL ...... O...,.S,.,...ED ..... ,__,..ET....,C.-........ )-: --__ - ----------------­
SEAL AIR - ACFM: 
SERVICE CONDITIONS (MAX GAS TEMP/TIME): 
MATERIAL GENERIC TYPE: 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 

DUCTWORK 
LOCATION: (A) ABSORBER INLET (B) ABSORBER OUTLET (C) BYPASS 
CONFIGURATION (CIRCULAR, RECTANGULAR, 

ETC.): (A) RECTANGULAR (B) RECTANGULAR (C) RECTANGULAR 
DIMENSIONS (DIAMETER, LENGTH, ETC.): 
SHELL MATERIAL GENERIC TYPE: (A) CARBON STEEL (B) CARBON STEEL 

(C) CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: (A) (B) 

(C) Rft.R STRENGTH~L~O~W~A~L.LOY 

SHELL MATERIAL TRADE/COMMON NAME: (A) (B) (C) COR. TEN 
LINER MATERIAL GENERIC TYPE: (A) NONE (B) INORGANIC (C) INORGANIC 
LINER MATERIAL SPECIFIC TYrE: (A} N/A (B) HYDRAULICALLY-BONDED MORTAR 

(C) HYDRAULICALLY-BONDED MORTAR 
LINER MATERIAL TRADE/COMMON NAME: (A) N/A (B) PRE-KRETE G-8 

(C) PRE-KRETE G-8 

EXPANSION JOINTS 
LOCATION: (A) ABSORBER INLET (B) ABSORBER OUTLET (C) BYPASS 
TYPE {METALLIC/ELASTOMERIC}: (A) ELASTOMERIC (B) ELASTOMERIC 

. (C) ELASTOMERTC: 
FUNCTION (GAS CIRCUIT/LIQUID CIRCUIT): (A) GAS CIRCUIT (B) GAS CIRCUIT 

( C ) GA S C I R CU IT 
PRESSURE (NEGATIVE/POSITIVE): (A) POSITIVE (B) POSITIVE {C) POSITIVE 
OPERATING TEMPERATURE - F: (A) 300 (B) (C) __ _ 
DESIGN CONFIGURATION (V-SHAPED, ETC.): 
MANUFACTURER: 
MATERIAL: ASBESTOS WITH TEFLON® LINER (ALL) 
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REAGENT PREPARATION EQUIPMENT 

BIG RIVERS ELECTRIC 
GREEN 1 

FUNCTION (LIMESTONE GRINDING, LIME SLAKING, ETC.): LIME SLAKING 
PREPARATION DEVICE (BALL MILL, CRUSHER, ETC.): SLAKER 
DEVICE TYPE (TUBE MILL, CONICAL MILL, ETC.): 
MANUFACTURER: WALLACE AND TIERNAN 
MATERIALS: 
NUMBER OF DEVICES: 4 
NUMBER OF SPARES: 
FULL LOAD DRY FEED CAPACITY - TPH: 4 
PRODUCT QUALITY- %SOLIDS: 22 
FULL LOAD PRODUCT QUANTITY EMPLOYED - GPM: 
PREPARED REAGENT POINT OF ADDITION: REACTION TANKS 
ON-SITE STORAGE CAPABILITY - DAYS: 30 

TANKS 
*SEE ATTACHMENT A 

PUMPS 
*SEE ATTACHMENT B 

MAJOR PIPING 
FUNCTION (RECYCLE SLURRY, RECLAIMED 

WATER, SLUDGE, ETC.): (A) ADDITIVE SLURRY TRANSFER 

DIMENSIONS - IN.: 
MANUFACTURER: 

(B) AB~ORBER RECIRCULATION (C) ABSORBER SLOWDOWN 
(D) SLUDGE DISPOSAL (E) OTHER RECLAIMED WATER 

MATERIAL: (A) FRP (B) FRP (C) FRP (D) FRP (E) CARBON STEEL 

MAJOR VALVES 
LOCATION: (A) ADDITIVE SLURRY TRANSFER (B) ABSORBER RECIRCULATION 

(C) ABSORBER SLOWDOWN (D) SLUDGE DISPOSAL 
(E) OTHER RECLAIMED WATER 

FUNCTION (ISOLATION, 
CONTROL, ETC.): (A) CONTROL/ISOLATION (B) ISOLATION (C) ISOLATION 

(D) ISOLATION/CONTROL (E) ISOLATION/CONTROL 
TYPE (BALL, GLOBE, 

P~UG, ETC.): (A) KNIFEGATE/PINCH (B) KNIFEGATE (C) KNIFEGATE 
(D) KNIFEGATE/PINCH {E) PINCH/ 

CONTROL MODE (AUTOMATIC/MANUAL): ------=--=--===-------­DIMENSIONS- IN.: 
MANUFACTURER: (A) DEZURIK/R.K.L. {B) DEZURIK (C) DEZURIK 

(D) DEZURIK/ (E) I 
MATERIAL: (A) CARBON STEEL/CAST IRON (B) CARBO~N~s-T~EE~L (C) CARBON STEEL 

(D) /CAST IRON (E) /CAST IRON 

THICKENERS 
NUMBER OF THICKENERS: 2 
NUMBER OF SPARES: 0 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 7/1/81 AND 7/8/81 

CONFIGURATION: CIRCULAR 

BIG RIVERS ELECTRIC 
GREEN 1 

DIMENSIONS ~ FT: 125 (DIA) X 15.5 (DEPTH) 
CAPACITY - GAL: 
SHELL MATERIAL GENERIC TYPE: CONCRE-TE 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAM : 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
RAKE MATERIAL: 
FEED STREAM SOURCE: BLEED POMP DISCHARGE 
FEED STREAM CHARACTERISTICS 

(VOLUME FLOW RATE, PERCENT SOLIDS): 547 GPM, 6ft. ~Ill IllS 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OVERFLOW STREAM CHARACTERISTICS 

(VOIIIMF FI_OW RATE. PERCENT SOLIDS): 25% :SOLIIJS 
OUTLET STREAM DISPOSITION: TO VACUUM FILTERS 
OVERFLOW STREAM DISPOSITION: THICKENER RETURN WATER TANK 

StJLIUS DEWATERING 
DEVICE GENERIC TYPE (CENTRIFUGE, VACUUM FILTER, ETC.): VACUUM FILTER 
DEVICE SPECIFIC TYPE (DRUM, HORIZONTAL BELT, ETC.): DRUM 
DEVICE COMMON DESIGN (ROTARY, BELT FILTER, ETC.): ROTARY DRUM 
NUMBER OF DEVICES: 3 
NUMBER OF SPARES: 1 
CONFIGURATION: 
DIMENSIONS - FT: 12 (DIA) X 20 (LONG} 
CAPACITY: 20 TPH {291 GPM @ 25-30% SOLIDS) 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAl SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BELT MATERIAL GENERIC TYPE: ORGAN! 
BELT MATERIAL SPECIFIC TYPE: POLYPROPYLENE 
BELT MATERIAL TRADE/COMMON NAME: 
FEED STREAM SOURCE {ABSORBER BLEED, 

THICKENER UNDERFLOW, ETC.): THICKENER UNDERFLOW 
FEEO STREAM CHARACTERISTICS {VOLUME FLOW RATE, PERCENT SOLIDS): 25% SOLIDS 
OUTLET STREAM CHARACTERISTICS {VOLUME FLOW RATE, PERCENT SOLIDS): 45% 

SOLIDS 
OVERFLOW STREAM CHARACTERISTICS (VOLUME .FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: PUG MILL 
OVERFLOW STREAM DISPOSITION: 

SLUOGE 
FULL LOAD QUANTITY - TPH/DRY: 
MOISTURE CONTENT - % TOTAL FREE WATER: 
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PERCENT CAS03 - DRY: 
PERCENT CAS04 - DRY: 
PERCENT CAOH2 - DRY~ 
PERCENT CAC03 - DRY: 
PERCENT ASH - DRY: 
PERCENT OTHER COMPOUNDS - DRY: 

SLUDGE TREATMENT 
METHOD: SLUDGE STABILIZATION 

BIG RIVERS ELECTRIC 
GREEN 1 

COMMON DESIGN (RECYCLE STREAM, BLEED STREAM, ETC.): BLEED STREAM 
DEVICE (OXIDATION TANK, PUG MILL, ETC.): PUG MILL 
PROPRIETARY PROCESS (IUCS, DRAVO, ETC.): IUCS (POZ-0-TEC) 
INLET FLOW RATE - GPM: 
INLET QUALITY - % SOLIDS: 25 

SLUDGE DISPOSAL 
NATURE (INTERIM/FINAL): FINAL 
GENERIC TYPE (LANDFILL, POND, ETC.): LANDFILL 
SPECIFIC TYPE (DIKED, SIDE HILL, ETC.): 
COMMON DESIGN (ABANDONED SURFACE MINE, E.,...TC ...... ')-:-:--"TNrr/A~---'--------
LOCATION (ON-SITE/OFF-SITE): ON-SITE 
TRANSPORTATION METHOD (PIPELINE, TRUCK, ETC.): TRUCK 
SITE TREATMENT (CLAY LINING, SYNTHETIC LINING, ETC.): 
SITE DIMENSIONS - AREA/DEPTH: 200 ACRES 
SITE CAPACITY - VOLUME/ACRE-FT/TONS: 
SITE SERVICE LIFE - YEARS: 

PROCESS CONTROL AND INSTRUMENTATION 
PROCESS STREAM: (A) ABSORBER RECYCLE (B) ABSORBER OUTLET GAS STREAM 
CHEMICAL PARAMET~RS (PH, ETC.): (A) PH (B) OUTLET S02 
PHYSICAL PARAMETERS (PERCENT SOLIDS, DENS.ITY, FLOW, ET.C.): (A)% SOLIDS 

(B) 
CONTROL LEVELS: (A) PH 9, 6% SOLIDS (B) ---
MONITOR TYPE (MANUFACTURER, ETC.): (A) LEEDS & NORTHRUP/TEXAS NUCLEAR 

(R) DUPONT/LEAR SIEGLER 
'MONITOR LOCATION: (A) SCREEN TANKS (B) 
PROCESS CONTROL MANNER (AUTOMATIC/MANUAL)-:--
PROCESS CONTROL MODE (FEEDBACK/F~ED FORWARD )·-:___,(.,..A-r-) ....,.F,....E .... ED=B....-AC,...,.K,....-...,.( B:-T)--.F'"""E,....E'II:"'DBc:"11A...,..C.,.,....K-

WATER BALANCE 
WATER BALANCE ENTRIES (DESIGN/ACTUAL): DESIGN 
TYPE (OPEN/CLOSED): CLOSED 
EVAPORATION WATER LOSS - GPM: 
SLUDGE HYDRATION WATER LOSS - G : 
SLUDGE INTERSTITIAL WATER LOSS - GPM: 
POND SEEpAGE/RUNOFF WATER LOSS - GPM: 
EFFLUENT WATER LOSS - GPM: 
RECEIVING WATER STREAM NAME: 
MAKEUP WATER ADDITION - GPM: 
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SOURCE OF MAKEUP WATER (RIVER WATER, ETC.): 
MAKEUP WATER ADDITION.POINTS & AMOUNTS: 
MAKEUP WATER PRE-TREATMENT TYPE: 

CHEMICALS AND CONSUMPTION 
FUNCTION (ABSORBENT, SOLIDS SETTLING, ETC.): ABSORBENT 
NAME (LIMESTONE, ADIPIC ACID, ETC.): LIME (THIOSORBIC) 
PRINCIPAL CONSTITUENTS: 92% CaD, 2-6% INERTS, 2-6% MgO 
SOURCE/SUPPLIER: 
SUPPLIER LOCATION: 
CONSUMPTION (SPECIFY UNITS): 
UTILIZATION - %: 
rOINT OF ADDITION: SLAKE~ 

ECONOMICS (ADJUSTED FOR CONSISTENCY; MID-1980 TIME BASE; 65% CAPACITY FACTOR) 
CAPITAL COST - $: 
CAPITAL COST - $/KW: 43.2 
OPERATING COST - MILLS/KWH: 

MAINTENANCE COST: 
LABOR COST: 
UTILITIES COS : 
CHEMICALS COST: 
WASTE DISPOSAL COST: 

FGD SPARE CAPACITY INDICES 
SCRUBBER - %: N/A 
ABSORBER - %: 30 

.MIST ELIMINATOR - %: 0 
REHEATER - %: 0 
FAN - %: 0 
BALL MILL - %: N/A 
SLAKER - %: 
EFFLUENT HOLD TANK - %: 
RECIRCULATION PUMP - %: 
THICKENER - %: 0 
VACUUM F I L TE R - % : 3 3 
CENTRIFUGE - %: N/A 

FGD SPARE COMPONENT INDICES 
SCRUBBER: N/A 
ABSORBER: 0.4 
MIST ELIMINATOR: 0 
REHEATER: 0 
FAN: 0 
B AL L M I L L : N I A 
Sl AKF.R: 
EFFLUENT HOLD TANK: 
RECIRCULATION PUMP: 
THICKENER: 0 
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VACUUM FILTER: 1 
CENTRIFUGE: N/A 

PILOT PLANT 
UNIT NUMBER: NONE 
PARTICIPANTS: 
PROCESS: 
PLANT OESIGN: 
SUPPLIER: 
SERVICE DATE: 
PERIOD OF OPERATION - MONTHS: 
GAS FEED: 
EQUIVALENT SCRUBBED CAPACITY - MW: 
STATUS (ACTIVE/TERMINATED): 

-
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ATTACHMENT A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): REACTION 
NUMBER OF TANKS: 2 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): COVERED 
LOCATION: BOTTOM OF ABSORBERS 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 44 DIA X 29 
CAPACITY - GAL: 200,000 
RETENTION TIME - MIN: 8 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: fOP-ENTRY 
AGITATOR MATERIALS: 
SHELL MATERIAL GENERIC TYPE: INORGANIC 
SHELL MATERIAL SPECIFIC TYPE: HYDRAULICALLY-BONDED CONCRETE 
SHELL MATERIAL TRADE/COMMON NAME: PORTLAND CEMENT 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE; N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): SCREEN 
NUMBER OF TANKS: 2 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): 
LOCATION: TO SIDE OF REACTION TANKS 
CONFIGURATION: 
DIMENSIONS - FT: 
CArACITY - GAL: 
RCTCNT10N TIME - MIN: 
NUMBER OF AGITATORS: NONE 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NA 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, 

SCRUBBER RECYCLE, ETC.): THICKENER RETURN WATER 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): OPEN 
LOCATION: 
CONFIGURATION: CIRCULAR 
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DIMENSIONS - FT: 12 DIA X 12 
CAPACITY - GAL: 10,000 
RETENTION TIME -MIN: 3 
NUMBER OF AGITATORS: NONE 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 
SHELL MATERIAL GENERIC TYPE: INORGANIC 

BIG RIVERS ELECTRIC 
GREEN 1 

SHELL MATERIAL SPECIFIC TYPE: HYDRAULICALLY-BONDED CONCRETE 
SHELL MATERIAL TRADE/COMMON NAME: PORTLAND CEMENT 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECiFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, 

SCRUBBER RECYCLE, ETC.): MIST ELIMINATOR WASH TANK 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): 
LOCATION: 
CONFIGURATION: RECTANGULAR 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: NONE 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: · N/A 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAM 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAM 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): ADDITIVE HOLD 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): OPEN 
LOCATION: 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 30 DIA X 40 
CAPACITY - GAL: 200,000 
RCTENTION TIME - MIN: 1~~0 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: TOP ENTRY 
AGITATOR MATERIALS: 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
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SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 

BIG RIVERS ELECTRIC 
GREEN 1 

FUNCTION {ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): ADDITIVE SURGE 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE {OPEN/COVERED): OPEN 
LOCATION: 
CONFIGURATION: RECTANGULAR 
DIMENSIONS - FT: 
CAPACITY GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: TOP ENTRY 
AGITATOR MATERIALS: 
SHELL MATERIAL GENERIC TYPE: INORGANIC 
SHELL MATERIAL SPECIFIC TYPE: HYDRAULICALLY-BONDED CONCRETE 
SHELL MATERIAL TRADE/COMMON NAME: PORTLAND CEMENT 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 
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ATTACHMENT B 

PUMPS 
FUNCTION (ADDITIVE FEED, 

ABSORBER REC IRCIJLATION, ETC.): ABSORBER RECIRCULATION 
NUMBER OF PUMPS: 3 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: GH-9-5 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 21,000 
MOTOR BRAKE HP: 800 
SPEED - RPM: 490 
HEAD - FT: 80 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: CAST IRON 
CASING MATERIAL SPECIFIC TYPE: GREY CAST IRON 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA 

PUMPS 
FUNCTION (ADDITIVE FEEn, ABSORBER RECIRCULATION, 

ETC.): RECYCLE SLURRY BLEED 
NUMBER OF PUMPS: 4 
NUMBER OF SPARES: 0 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: ALLEN-SHERMAN-HOF 
PUMP MODEL NUMBER: B-6-5 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 
MOTOR BRAKE HP: 30 
SPEED - RPM: . 900 
HEAD - FT: 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: CAST IRON 
CASING MATERIAL SPECIFIC TYPE: GREY CAST IRON 
CASING MATERIAL TRADE/COMMON NAME:. N/A 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): THICKENER UNDERFLOW 
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GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): V-BELT 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: A-B-6 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 2721 
MOTOR BRAKE HP: 15 
SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): 20-35% SOLIDS 
CASING MATERIAL GENERIC TYPE: CAST IRON 
CASING MATERIAL SPECIFIC TYPE: GREY CAST IRON 
CASING MATER 1 AL TRAlJI:/CUMf.lJN NAMI:: N/ A 
IMPELLER MATERIAL GENERIC TYPE: ORGANIC 
IMPELLER MATERIAL SPECIFIC TYPE: PLASTIC 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): ADDITIVE FEED 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 0 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CtNTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): V-BELT 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: B-6-5 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 400 
MOTOR BRAKE HP: 25 
SPEED - RPM: 
HEAD - FT: 90 
SERVICE (PH, SOLIDS}: 
CASING MATERIAL GENERIC TYPE: CAST IRON 
CASING MATERIAL SPECIFIC TYPE: GREY CAST IRON· 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA 

PUMPS 
'FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): THICKENER RETURN 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 0 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): DIRECT DRIVE 
COMMON DESIGN (V-BELT, ETC.): 
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PUMP DRIVE {BELT, VARIABLE, DIRECT, ETC.}: DIRECT 
CAPACITY - GPM: 1800 
MOTOR BRAKE HP: 50 
SPEED - RPM: 1750 
HEAD - FT: 80 
SERVICE {PH, SOLIDS}: 
CASING MATERIAL GENERIC TYPE: CAST IRON 
CASING MATERIAL SPECIFIC TYPE: GREY CAST IRON 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: ORGANIC 
IMPELLER MATERIAL SPECIFIC TYPE: PLASTIC 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION {ADDITIVE. FEED, ABSORBER RECIRCULATION, ETC.}: SLUDGE FEED 
NUMBER OF PUMPS: 3 
NUMBER OF SPARES: 0 
GENER1C TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): C~NTRIFUGAL 
SPECIFIC TYPE {BELT DRIVE, DIRECT DRIVE, ETC.}: BELT DRIVE 
COMMON DESIGN {V-BELT, ETC.): V-BELT 
MANUFACTURER: JOY/DENVER 
PUMP MOOEL NUMBER: FRANE 2 SRL 

"PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.}: BELT 
CAPACITY - GPM: 210 
MOTOR BRAKE HP: 20 
SPEED - RPM: 
HEAD - FT: 14 
SERVICE {PH, SOLIDS}: 
CASING MATERIAL GENERIC TYPE: CAST IRON 
CASING MATERIAL SPECIFIC TYPE: GREY CAST IRON 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: ORGANIC 
IMrELLER MATERIAL SPECiriC TYPE: PLASTIC 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS . 
FUNCTION {ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): ADDITIVE SUPPLY 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 0 
GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE {BELT DRIVE, DIRECT DRIVE, ETC.}: BELT DRIVE 
COMMON DESIGN {V-BELT, ETC.): V-BELT 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: B-6-5 
PUMP DRIVE (B~LT, VARIABLE, DIRECT, ETC.}: BELT 
CAPACITY - GPM: 200 
MOTOR BRAKE HP: 20 

0 
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SPEED - RPM: 
HEAD - FT: 90 
SERVICE (PH, SOLIDS): 
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CASING MATERIAL GENERIC TYPE: CAST IRON 
CASING MATERIAL SPECIFIC TYPE: GREY CAST IRON 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAM 
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COMMENTS/FOOTNOTES 

A COMMERCIAL RY UTILITY DEFINITION; COMPLIANCE TEST HAS NOT BEEN PERFORMED. 
B FOR BOTH UNITS 1 AND 2. 
C EIGHT OPERATORS FOR BOTH UNITS 1 AND 2 BROKEN DOWN AS FOLLOWS: 

1 - SUPERINTENDENT 
1 - SUPERVISOR 
2 - AUXILIARY 
2 - UTILITIES 
1 - SOLID WASTE 
1 - UTILITY SOLID WASTE 

THE OPERATORS ARE ON DUTY THREE SHIFTS A DAY AND SEVEN DAYS A WEEK. ON THE 
DAY SHIFT THERE IS AN EXTRA AUXILIARY AND UTILITY OPERATOR. 

D ON THE AVERAGE, SEVEN MAINTENANCE PE.RSONNEL PERFORM FGD SYSTEM MAINTENANCE 
ON BOTH UNITS 1 AND 2 DURING THE DAY SHIFT, FIVE DAYS A WEEK. THESE MEN 
ROTATE TO BOILER MAINTENANCE EVERY 30 DAYS. THERE IS ONE MAINTENANCE SHIFT 
AT NIGHT CONSISTING OF TWO MEN THAT ARE AVAILABLE FOR FGD MAINTENANCE IF 
NEEDEO; HOWEVER, MOST FGD MAINTENANCE IS PERFORMED DURING THE DAY SHIFT 
ONLY. 

E GENERALLY 5-6 MEN PER UNIT OUTAGE (TWICE A YEAR AT 3 WEEKS EACH) FOR BOTH 
UNITS. 

F THERE IS ONE MAINTENANCE SUPERVISOR THAT ROTATES TO BOILER DUTY WITH THE 
MAINTENANCE PERSONNEL. 

G ALTHOUGH THE SYSTEMS WERE DESIGNED TO ALLOW MAINTENANCE DURING REDUCED 
BOILER LOAD {ON ONE MODULE), THE DAMPERS DO NOT SEAL WELL ENOUGH TO ALLOW 
THIS. 

H THE INITIAL SYSTEM OESIGN INCLUDED A QUENCHER SECTION AT THE BASE OF EACH 
TOWER, BUT THESE HAVE BEEN VALV~D OUT. 
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COMPANY NAME: BIG RIVERS ELECTRIC CORPORATION 
ASSOCIATED UTILITIES: NONE 
PLANT NAME: GREEN 
UN IT NUMBER: 2 
PLANT ADDRESS: P.O. BOX 145 
CITY: SEBREE 
COUNTY: HENDERSON 
STATE: KENTUCKY 
ZIP CODE: 42455 
EPA REGION: 4 
RIVER BASIN/LAKE REGION: GREEN 
REGULATORY CLASSIFICATION: NSPS (12/71) 
PARTICLE EMISSION LIMITATION- LB/MM BTU: 0.1 
S02 EMISSION LIMITATION - LB/MM BTU: 1.20 
NOX EMISSION LIMITATION - LB/MM BTU: 0.7 
NET PLANT GENERATING CAPACITY - MW: 444 
GROSS UNIT GENERATING CAPACITY - MW: 242 
NET UNIT GENERATING CAPACITY WITH FGD - MW; 222 
NET UNIT GENERAiiNG CAPACITY W/0 FGD - MW: 
EQUIVALENT SCRUBBED CAPACITY - MW: 242 

UNIT DATA (BOILER AND STACK) 
BOILER SUPPLIER: BABCOCK & WILCOX 
FURNACE TYPE (PULVERIZED COAL, CYCLONE, ETC.): PULVERIZED COAL 

. FURNACE FIRING METHOD: 
WET BOTTOM/DRY BOTTOM: DRY BOTTOM 
FURNACE DRAFT TYPE (FORCED, INDUCED, BALANCED): 
SERVICE LOAD (BASE, PEAK, STANDBY, ETC.): BASE 
COMMERCIAL SERVICE DATE: 

.~~==~~==-==----------------------DESIGN BOILER FLUE GAS FLOW - ACFM: 1,000,000 
FLUE GAS TEMPERATURE- F: 300 
FLUE GAS OXYGEN - %: 
HEAT RATE - BTU/KWH: 10,145 (NET) 
DESIGN FIRING RATE- TPH: 101 
EXCESS AIR - %: 
CAPACITY FACTOR - %: 
STACK HEIGHT - FT: 350 
SHELL MAT~RIAL: CONCRETE 
FLUE MATERIAL GENERIC TYPE: CARBON STEEL 
FLUE MATERIAL SPECIFIC TYPE: 
FLUE MATERIAL TRADE/COMMON NAME: N/A 
FLUE LINER MATERIAL GENERIC TYPE: INORGANIC 
FLUE LINER MATERIAL SPECIFIC TYPE: CHEMICALLY-BONDED MORTAR 
FLUE LINER MATERIAL TRADE/COMMON NAME: SAUEREISEN NO. 72 
FLUE INNER DIAMETER - FT: 15.0 
STACK GAS INLET TEMPERATURE- F: 
STACK GAS OUTLET VELOCITY - FT/SEC: 
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FUEL DATA {ACTUAL) 
FUEL GRADE {LIGNITE, SUBBITUMINOUS, ETC.): BITU.MINOUS 
NAME OF. SUPPLIER: WEBSTER COUNTY COAL CORP. /PEABODY COAL 
MINE NAME/AREA: RETIKI MINE, OOTIKI MINE 
MINE LOCATION - COUNTY: WEBSTER, MUHLENBERG, & OHIO 
MINE LOCATION - STATE: KENTUCKY 
AVERAGE HEAT CONTENT- BTU/LB: 9750 
RANGE HEAT CONTENT - BTU/LB: 9000-10,500 
AVERAGE ASH CONTENT - %: 20 
RANGE ASH CONTENT - %: 15-25 
AVERAGE MOISTURE CONTENT - %: 11 
RANGE MOISTURE CONTENT - %: 8-14 
AVERAGE SULFUR CONTENT - %: 3.75 
RANGE SULFUR CONTENT - %: 3.4-4.0 
AVERAGE CHLORIDE CONTENT - %: 0.05 
RANGE CHLORIDE CONTENT - %: 
FUEL ANALYSIS METHOD {AVERAGE, SPOT, TYPICAL): AVERAGE 
FUEL ANALYSIS DATE: N/A 

PARTICLE CONTROL GENERAL DATA 
CONFIGURATION {INTEGRATED/SEGREGATED): SEGREGATED 
SPACE REQUIREMENTS - SQ FT: 

MECHANICAL COLLECTOR 
NUMBER OF MECHANICAL COLLECTORS: ~ONE 
NUMBER OF SPARES: 
TYPE: 
SUPPLIER: 
INLET FLUE GAS CAPACITY - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 
PARTICLE OUTLET LOAD - GR/SCF: 
PARTICLE REMOVAL EFFlCIENCY - %: 

ELECTROSlATIC PRECIPITATOR 
NUMBER OF ELECTROSTATIC PRECIPITATORS: 2 
NUMBER OF SPARES: 0 
TYPE {HOT SIDE/COLO SIDE): COLO SIDE 
SUPPLIER: AMERICAN AIR FILTER 
INLET FLUE GAS CAPACITY - ACFM: 500,000 
INLET FLUE GAS TEMPERATURE - F: 300 
PRESSURE DHOP - IN. H20: 0.5-2.0 
PARTICLE OUTLET LOAD - GR/SCF: 0.03 
PARTICLE REMOVAL EFFICIENCY - %: 99.6 
FLUE GAS CONDITIONING TYPE: NONE 

PARTICLE SCRUBBER 
NUMBER OF PARTICLE SCRUBBERS: NONE 
NUMBER OF SPARES: 
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r.ENERIC TYPE (VENTURI, PACKED TOWER, ETC.}: 
SPECIFIC TYPE (FIXED THROAT, MOBILE BED, ETC.): 
TRADE/COMMON NAME: 
SUPPLIER: 
DIMENSIONS - FT: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BOILER LOAD PER SCRUBBER (DESIGN) - %: 
GAS CONTACTING DEVICE TYPE (MOBILE BALLS, RODS, ETC.}: 
NUMBER OF GAS CONTACTING ZONES: 
DISTANCE BETWEEN CONTACTING ZONES- IN.: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP - PSI: 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 
PH CONTROL ADDITIVE: 
GAS-SIDE PRESSURE DROP - IN. H20: 
SUPERFICIAL GAS VELOCITY -· FT/SEC: 
INLET GAS FLOW RATE - ACFM: 
INLET GAS TEMPERATURE - F: 
INLET S02 LEVEL - PPM: 
INLET S02 LEVEL - LB/MM BTU: 
INLET PARTICLE LEVEL- GR/SCF: 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACrM: 
OUTLET GAS TEMPERATURE - F: 
OUTLET S02 LEVEL - PPM: 
OUTLET 502 LEVEL - L~/MM HIU: 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - %: 
PARTICLE REMOVAL EFFICIENCY - %: 

FGD SYSTEM GENERAL DATA 
PROCESS TYPE (LIME, LIMESTONE, ETC.}: LIME (THIOSORBIC®) 
PROCESS ADDITIVES (MG/ADIPIC ACID/ETC.): NONE 
SYSTEM SUPPLIER: AMERICAN AIR FILTER 
A-E FIRM: BURNS & ROE 
CONSTRUCTION FIRM: AMERICAN AIR FILTER 
APPLICATION (NEW/RETROFIT): NEW 
PARTICLE DESIGN REMOVAL EFFICIENCY - %: 99.0 
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S02 DESIGN REMOVAL EFFICIENCY - %: 90.0 
CURRENT STATUS: OPERATIONAL 
TERMINATION DATE: N/ft 

A COMMERCIAL START-UP: 12/80 
INITIAL START-UP: 11/80 
CONSTRUCTION COMP-LETION: 
CONSTRUCTION INITIATION: 
CONTRACT AWARDED: 10/76 
LETTER OF INTENT SIGNED: 
INITIATED BID REQUEST: 
INITIATED PRELIMINARY DESIGN: 

FGO DESIGN AND OPERATING PARAMETERS 
DESIGN COAL SULFUR CONTENT - %:- 4.0 
DESIGN COAL HEAT CONTENT - BTU/LB: 10,000 
DESIGN COAL ASH CONTENT - %: 20.0 
DESIGN COAL MOISTURE CONTENT - %: 
DESIGN COAL CHLORIDE CONTENT - %: 
FGO SYSTEM SPACE REQUIREMENTS - SQ FT: 
FGO SYSTEM TURNDOWN RATIO: 
FGO SYSTEM TURNDOWN METHOD: REDUCE BOILER LOAD 
FGD SYSTEM PRESSURE DROP - IN. H20: 3.23 
FGO SYSTEM OXIDATION - %: 80 
FGD SYSTEM SCRUBBER RECYCLE LIQUOR - % SOLIDS: N/A 
FGD SYSTEM ABSORBER RECYCLE LIQUOR - % SOLIDS: 6 
FGD SYSTEM MAINTENANCE RESPONSIBILITY LEVEL (SAME AS BOILER, LOWER, OR 

HIGHER): SAME AS BOILER 
R FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MANHOURS/DAY): 272 
C FGO SYSTEM OPERATION & MAINTENANCE REQUIREMENT (OPERATORS/SHIFT): 8 
0 FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE 

PERSONNEL/SHIFT): 7 
FGO SYSTEM OPERATION~ MAINTENANCE REQUIREMENT (MAINTENANCE SHIFTS/DAY): 1 

E FGO SYSTEM MAINTENANCE BY OUTSIDE CONTRACTORS (MANHOURS/YEAR): 1440 
TYPE OF FGD SYSTEM MAINTENANCE CREW (nEOICATED, ETC.): SHARED WITH BOILER 

SCHEDULE FOR BOILER MAINTENANCE PERSONNEL 
ROTATION TO FGO SYSTEM: EVERY 30 DAYS 

F TYPE OF MAINTENANCE SUPERVISORS (OED ICATED, ETC.): SHARED WITH BOILER 
FGO SYSTEM BYPASS CAPABILITY (YES/NO): YES 
RESTRICTIONS TO USING BYPASS: 48 HOURS MAXIMUM 
TIME SCHEDULE FOR REDUCED BOILER LOAD: NONE 
TIME SCHEDULE FOR BOILER SHUTDOWNS: TWO UNIT OUTAGES PER YEAR 

G PLANNED MAINTENANCE DURING REDUCED 
BOILER LOAD' (TYPE AND FREQUENCY): NONE 

PLANNED MAINTENANCE DURING BOILER 
SHUTDOWNS (TYPE AND FREQUENCY}: ALL NECESSARY MAINTENANCE 

TYPE OF MAINTENANCE PERFORMED WHEN FAILURE OCCURS (OTHER THAN CORRECTING 
CAUSE OF FAILURE): NONE 
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H NUMBER OF QUENCHERS/PRESATURATORS: NONE 
NUMBER OF SPARES: 
TYPE: . 
LOCATION: 
SUPPLIER: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
INLET BAS FLOW - ACFM: 
INLET GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 
LIQUID TYPE (MAKEUP WATER, RECLAIMED WATER, ABSORBER SLURRY, ETC.): 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP - PSI: 

ABSORBER 
NUMBER OF ABSORBERS: 2 
NUMBER OF SPARES: 0 
GENERIC TYPE: SPRAY TOWER 
SPECIFIC TYPE: OPEN COUNTERCURRENT SPRAY 
TRADE/COMt()N NAME: N/A 
SUPPLIER: AMERICAN AIR FILTER 
DIMENSIONS - FT: 34 X 71.5 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: AISI 1110 
SHELL MATERIAL TRADE/COMMON NAMt: N/A 
LINER MATERIAL GENERIC TYPE: INORGANIC 
LINER MATERIAL SPECIFIC TYPE: HYDRAULICALLY-BONDED MORTAR 
LINER MATERIAL TRADE/COMt«>N NAME: PRE-KRETE G-8 
BOILER LOAD PER ABSORBER - %: 65 
GAS/LIQUID CONTACT DEVICE TYPE: NONE 
NUMBER OF GAS CONTACTING ZONES: 1 
DISTANCE BETWEEN GAS CONTACTING ZONES - IN.: N/A 
NUMBER OF SPRAY HEADERS: 6 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP - PS·I: 
LIQUID RECIRCULATION RATE - GPM: 20,280 
L/G RATIO - GAL/1000 ACF: 41 
GAS-SIDE PRESSURE DROP - IN. H20: 1.5 
SUPERFICIAL GAS VELOCITY - FT/'SEC: 9.2 
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ABSORBER TURNDOWN RATIO: 
ABSORBER TURNDOWN METHOD: 
INLET GAS FLOW RATE - ACFM: 500,000 
INLET GAS TEMPERATURE - F: 300 
INLET S02 LEVEL - PPM: 
INLET S02 LEVEL - LB/MM : 
INLET PARTICLE LEVEL - GR/SCF: 0.03 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 
OUTLET S02 LEVEL - PPM: 
OUTLET S02 LEVEL - LB/MM : 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BT 
S02 REMOVAL EFFICIENCY - %: 90 
PARTICLE REMOVAL EFFICIENCY - %: 

MIST ELIMINATOR 
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FUNCTION ·{PRE-MIST ELIMINATOR/MIST ELIMINATOR): MIST ELIMINATOR 
TOTAL NUMBER OF MIST ELIMINATORS: 2 
NUMBER OF SPARES: 0 
NUMBER PER MODULE: 1 
GENERIC TYPE: IMPINGEMENT 
SPECIFIC 'TYPE: BAFFLE 
COMMON DESIGN: CHEVRON VANE 
MANUFACTURER: 
CONFIGURATION (HORIZONTAL/VERTICAL): HORIZONTAL 
SHAPE {Z-SHAPE/A-FRAME): Z-SHAPE 
NUMBER OF STAGES: 2 
NUMBER OF PASSES/STAGE: 6 
FREEBOARD DISTANCE - FT: 6 
DISTANCE BETWEEN STAGES- IN.: 48 
DISTANCE BETWEEN VANES - ·IN.: 4 
VANE ANGLES - DEGREES: 
PRESSUR~ DROP - IN. H20: 0.8-1.0 
SUPERFICIAL GAS VELOCITY - FT/SEC: 9.5 
CONSTRUCTION MATERIAL GENERIC TYPE: ORGANIC 
CONSTRUCTION MATERIAL SPECIFIC TYPE: 
CONSTRUCTION MATERIAL TRADE/COMMON NAME: NORYL® 
WASH WATER SOURCE {FRESH, BLENDED, SUPERNATANT): BLENDED 
POINT OF WATER COLLECTION: REACTION TANK 
WASH DIRECTION {OVERSPRAY/UNDERSPRAY, 

FRONTSPRAY/BACKSPRAY): OVERSPRAY/UNDERSPRAY {FIRST STAGE) 
UNDERSPRAY {SECOND STAGE) . 

WASH FREQUENCY: 20 MINUTE INTERVALS 
WASH DURATION: 5 MINUTES 
WASH RATE - GAL/M[N: 150 
WASH COVERAGE - GAL/MIN/SQ FT: 
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REHEATER 
NUMBER OF REHEATERS: 1 
NUMBER OF SPARES: . 0 
NUMBER PER MODULE: N/A 
GENERIC TYPE (IN-LINE, 
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INDIRECT HOT AIR, IN-LINE BURNER, ETC.): INDIRECT HOT AIR 
SPECIFIC TYPE (STEAM, HOT WATER, ETC.): EXTERNAL HEAT EXCHANGER 
COMMON DESIGN (BARE OR FIN TUBES, GAS OR OIL, ETC.): STEAM TUBE BUNDLE 
COMBUSTION FUEL SULFUR CONTENT - %: N/A 
LOCATION: HEATED AIR lNJECTED INTO BYPASS DUCT 
AVERAGE PERCENT OF GAS BYPASSED FOR REHEAT: NONE 
TEMPERATURE INCREASE - F: 25 
INLET FLUE GAS FLOW RATE ~ ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
OUTLET FLUE GAS FLOW RATE - ACFM: 
OUTLET FLUE GAS TEMPERATURE - F: 
ENERGY REQUIREMENT- MM BTU/HR: 
NUMBER OF HEAT EXCHANGER BANKS: 
NUMBER OF BUNDLES PER BANK: 
NUMBER OF TUBES PER BUNDLE: 
STEAM OR WATER PRESSURE - PSIG: 
STEAM OR WATER TEMPERATURE - F: 
SELF CLEANING DEVICE TYPE: 
MATERIAL GENERIC TYPE: 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NA : 

FANS 
NUMBER OF FANS: 2 
NUMBER OF SPARES: 0 
DESIGN (CENTRIFUGAL, AXIAL, ETC.): CENTRIFUGAL 
SUPPLIER: WESTINGHOUSE 
FUNCTION (UNIT/BOOSTER): UNIT 
APPLICATION (INDUCED DRAFT/FORCED DRAFT) - WRT ABSORBER: FORCED DRAFT 
SERVICE (WET/DRY}: DRY 
TYPE OF WASH: NONE 
~OCATION WRT MAJOR COMPONENTS: BETWEEN ESP AND BYPASS DUCT' 
FLUE GAS FLOW RATE - ACFM: 582,330 
FLUE GAS TEMPERATURE - F: 300 
PRESSURE DROP - lN. H20: 
MATERIAL GENERIC TYPE: CARBON STEEL 
MATERIAL SPECIFIC TYPE: AISI 1110 
MATERIAL TRADE/COMMON NAME: N/A 

DAMPERS 
LOCATION: (A) AHSURH~R INL~T (B) ABSORBER OUTLET (C) REHEAT DAMPER 

(D) BYPASS DAMPER 
NUMBER OF DAMPERS: (A) 2 (B) 2 (C) 1 (D) 1 
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FUNCTION (CONTROL/SHUT-OFF): (A) SHUT-OFF (B) SHUT-OFF (C) SHUT-OFF 
(0) SHUT -OFF 

GENERIC TYPE (LOUVER, BUTTERFLY, ETC.): (A) LOUVER (B) GUILLOTINE 
(C) GUILLOTINE (D) LOUVER 

SPECIFIC TYPE (OPPOSED BLADE, PARALLEL BLADE, 
ETC.): (A) PARALLEL BLADE MULTILOUVER (B) TOP ENTRY GUILLOTINE/SEAL AIR 

(C) TOP ENTRY GUILLOTINE/SEAL AIR (D) PARALLEL BLADE MULTILOUVER 
TRADE/COMMON DESIGN 

(SINGLE LOUVER/DOUBLE LOUVER): (A) DOUBLE LOUVER/SEAL AIR (B) N/A 
(C) N/A (D) DOUBLE LOUVER/SEAL AIR 

MANUFACTURER: 
MODULATION (OPEN/CLOSED, ETC.): 
SEAL AIR - ACFM: 
SERVICE CONDITIONS {MAX GAS TEMP/TIME): 
MATERIAL GENERIC TYPE: 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NA 

DUCTWORK 
LOCATION: (A) ABSORBER INLET (B) ABSORBER OUTLET (C) BYPASS 
CONFIGURATION (CIRCULAR, RECTANGULAR, 

ETC.): (A) RECTANGULAR (B) RECTANGULAR (C) RECTANGULAR 
DIMENSIONS (DIAMETER, LENGTH, ETC.): 
SHELL MATERIAL GENERIC TYPE: (A) CARBON STEEL (B) CARBON STEEL 

(C) CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: (A) (B) 

(C) HIGH STRENGTH.~L~o~w~A~l'LOY 

SHELL MATERIAL TRADE/COMMON NAME: (A) (B) (C) COR- TEN 
LINER MATERIAL GENERIC TYPE: (A) NONE (B) INORGANIC (C) INORGANIC 
LINER MATERIAL SPECIFIC TYPE: (A) N/A (B) HYDRAULICALLY-BONDED MORTAR 

(C) HYDRAULICALLY-OONDED MORTAR 
LINER MATERIAL TRADE/COMMON NAME: (A) N/A (B} PRE-KRETE G-8 

. (C) PRE-KRETE G-8 

EXPANSION JOINTS 
LOCATION: (A) ABSORBER INLET (B) ABSORBER OUTLET (C) BYPASS 
TYPE (METALLIC/ELASTOMERIC): (A) ELASTOMER IC (B) ELASTOMERIC 

(C) ELASTOMERIC 
FUNCTION (GAS CIRCUIT/LIQUID CIRCUIT): (A) GAS CIRCUIT (B) GAS CIRCUIT 

(C) GAS CIRCUIT 
PRESSURE (NEGATIVE/POSITIVE): (A) POSITIVE (B) POSITIVE (C) POSITIVE 
OPERATING TEMPERATURE- F: (A) 300 (B) (C) 
f1ESI GN CONFIGURATION (V-SHAPED, ETC.): ---
MANUFACTURER: 
MATERIAL: ASBESTOS WITH TEFLON® LINER (ALL} 
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FUNCTION (LIMESTONE GRINDING, LIME SLAKING, ETC.): LIME SLAKING 
PREPARATION DEVICE (BALL MILL, CRUSHER, ETC~): SLAKER 
DEVICE TYPE (TUBE MILL, CONICAL MILL, ETC.): 
MANUFACTURER: WALLACE AND TIERNAN 
MATERIALS: 
NUMBER OF DEVICES: 4 
NUMBER OF SPARES: 
FULL LOAD DRY FEED CAPACITY - TPH: 4 
PRODUCT QUAbiTY- % SOLIDS: 22 
FULL LO.AO PROOUC:T QUANTITY EMPLOYED - GPM: 
PREPARED REAGENT POINT OF ADDITION:· REACTION "rANKS 
ON-SITE STORAGE CAPABILITY - DAYS: 30 

TANKS 
*SEE ATTACHMENT A 

PUMPS 
*SEE ATTACHMENT B 

MAJOR PIPING 
FUNCTION (RECYCLE SLURRY, RECLAIMED 

WATER, SLUDGE, ETC.): (A) ADDITIVE SLURRY TRANSFER 

DIMENSIONS -·IN.: 
MANUFACTURER: 

(B) ABSORRER RECIRCULATION (C) ABSORBER SLOWDOWN 
(D) SLUDGE DISPOSAL {E) OTHER RECLAIMED WATER 

MATERIAL: (A) FRP (B-) FRP {C) FRP (D) FRP (E) CARBON STE:E:L 

MAJOR VALVES 
LOCATTON: (A) ADDITIVE SLURRY TRANSFER (B) ABSORBER RECIRCULATION 

(C) ABSORBER SLOWDOWN {0) SLUDGE DISPOSAL 
• (E) OTHER RECLAIMED WATER 

FUNCTl.ON (ISOLATION, 
CONTROL, ETC.): (A) CONTROL/ISOLATION (B) ISOLATION (C) ISOLATION 

(D) ISOLATION/CONTROL (E) ISOLATION/CONTROL 
TYPE (BALL, GLOBE, 

PLUG, ETC.): (A) KNIFEGATE/PINCH (B) KNIFEGATE (C) KNIFEGATE 
(D) KNIFEGATE/PINCH (E) PINCH/ 

CONTROL t()DE (AUTOMATIC/MANUAL): _____ -_-_-:_-:_-:_ ______ ___...._ 
DIMENSIONS- IN.: 
MANUFACTURER: (A) ~EZDRIK/R.K.L. (B) DEZURIK (C) DEZURIK 

(0) DEZURIK/ (E) I 
MATERIAL: (A) CARBON STEEL/CAST IRON (B) CA~O~N~s-T-EEw-l (C) CARBON STEEL 

(0) /CAST IRON (E) /CAST IRON 

THICKENERS 
NUMBER OF THICKENERS: 2 
NUMBER OF SPARES: 0 
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DIMENSIONS - FT: 125 (DIA) X 15.5 (DEPTH) 
CAPACITY - GAL: 
SHELL MATERIAL GENERIC TYPE: CONCRETE 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON. NA 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NA 
RAKE MATERIAL: 
FEED STREAM SOURCE: BlEED POMP DISCHARGE 
FEED STREAM CHARACTERISTICS 

(VOLUME FLOW RATE, .PERCENT SOLIDS): 547 GPM, 6% SOLIDS 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OVERFLOW STREAM CHARACTERISTICS 

(VOLUME FLOW RATE, PERCENT SOLIDS): 25% SOLIDS 
OUTLET STREAM DISPOSITION: TO VACUUM FILTERS 
OVERFLOW STREAM DISPOSITION: THICKENER RETURN WATER TANK 

SOLIDS DEWATERING 
DEVICE GENERIC TYPE (CENTRIFUGE, VACUUM FILTER, ETC.): VACUUM FILTER 
DEVICE SPECIFIC TYPE (DRUM, HORIZONTAL BELT, ETC.): DRUM 
DEVICE COMMON DESIGN (ROTARY, BELT FILTER, ETC.): ROTARY DRUM 
NUMBER OF DEVICES: 3 
NUMBER OF SPARES: 1 
CONFIGURATION: 
DIMENSIONS - FT: 12 (DIA) X 2o (LONG) 
CAPACITY: 20 TPH (291 GPM @ 25-30% SOLIDS) 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BCLT MATERIAL GENERIC TYPE: ORGAN! 
BELT MATERIAL SPECIFIC TYPE: POLYPROPYLENE 
BELT MATERIAL TRADE/COMMON NAME: 
FEED STREAM SOURCE (ABSORBER BLEED, 

THICKENER UNDERFLOW, ETC.): THICKENER UNDERFLOW 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 25% SOLIDS 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 45% 

, SOLIDS 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: PUG MILL 
OVERFLOW STREAM DISPOSITION: 

SLUDGE 
FULL LOAD QUANTITY - TPH/DRY: 
MOISTURE CONTENT- %TOTAL FREE WATER: 
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PERCENT CAS03 -DRY: 
PERCENT CAS04 - DRY: 
PERCENT CAOH2 -DRY: 
PEKCENT CAC03 - DRY: 
PERCENT ASH - DRY: 
PERCENT OTHER COMPOUNDS - DRY: 

SLUDGE TREATMENT . 
METHOD: SLUDGE STABILIZATION 
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COMMON DESIGN {RECYCLE STREAM, BLEEn STREAM, ETC.): BLEED STREAM 
DEVICE (OXIDATION TANK, PUG MILL, ETC.): PUG MILL 
PROPRTFTARY PROCF.SS (IUCS. ORAVO, ETC.): IUCS {POZ-0-TEC) 
INLET FLOW RATE - GPM: 
INLET QUALITY-% SOLIDS: 25 

SLUDGE DISPOSAL 
NATURE {INTERIM/FINAL): FINAL 
GENERIC TYPE (LANDFILL, POND, ETC.): LANDFILL 
SPECiriC TYPE (DH~ED, SIDE HILL, ETC.): 
COMMON OESIGN (ABANDONED SURFACE MINE, ETC.): N/A 
LOCATION (ON-SITE/OFF-SITE): ON-SITE 
TRANSPORTATION METHOn {PIPELINE, TRUCK, ETC.): TRUCK 
SITE TREATMENT (CLAY LINING, SYNTHETIC LINING, ETC.): 
SITE DIMENSIONS - AREA/DEPTH: 200 ACRES 
SITE CAPACITY - VOLUME/ACRE-FT/TONS: 
SITE SERVICE LIFE - YEARS: 

PROCESS CONTROL AND INSTRUMENTATION 
PROCESS STREAM: {A) ABSORBER RECYCLE {B) ABSORBER OUTLET GAS STREAM 
CHEMICAL PARAMETERS (1-'H, I:TC.): (A) PH (B) OUTLET so2 
PHYSICAL PARAMETERS (PERCeNT SOLIDS·, DENSITY, FLOW, ETC.): (A) X SOLIDS 

(B) 
CONTROL LEVELS: (A) PH 9, 6% SOLIDS (13) -~-= 
MONITOR TYPE (MANUFACTURER, ETC.): (A) LEEDS & NORTHRUP/TEXAS NUCLEAR 

(B) DUPONT/LEAR SIEGLER 
MONITOR LOCATION: (A) SCREEN TANKS (B) 
PROCESS CONTROL MANNER {AUTOMATIC/MANUAL)-:--
p R OC E S S C 0 N TR 0 L MODE ( F E ED BACK IF E ED F 0 R WARD )-_: --,(7A~) "'F"F:E E""'D"'B"Jt":A C;oco.K;---7"1'( B") 'F,.E.,...E ,.;"I'D B'l""l!A..,...C rrk -

WATER BALANCE 
WATER BALANCE ENTRIES (DESIGN/ACTUAL): DESIGN 
TYPE {OPEN/CLOSED):' CLOSED 
EVAPORATION WATER LOSS - GPM: 
SLUDGE HYDRATION WATER LOSS - G : 
SLUDGE INTERSTITIAL WATER LOSS - GPM: 
PONO SEEPAGE/RUNOFF WAII:R LOSS - GPM: 
EFFLUENT WATER LOSS - GPM: 
RECEIVING WATER STREAM NAME: 
MAKEUP WATER ADDITION - GPM: 
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SOURCE OF MAKEUP WATER (RIVER WATER, ETC.): 
MAKEUP WATER ADDITION POINTS & AMOUNTS: 
MAKEUP WATER PRE-TREATMENT TYPE: 

CHEMICALS AND CONSUMPTION 
FUNCTION (ABSORBENT, SOLIDS SETTLING, ETC.): ABSORBENT 
NAME (LIMESTONE, ADIPIC ACID, ETC.): LIME (THIOSORBIC) 
PRINCIPAL CONSTITUENTS: 92% CaO, 2-6% INERTS, 2-6% MgO 
SOURCE/SUPPLIER: 
SUPPLIER LOCATION: 
CONSUMPTION (SPECIFY UNITS): 
UTILIZATION - %: 
POINT OF ADDITION: SLAKER 

ECONOMICS (ADJUSTED FOR CONSISTENCY; MID-1980 TIME BASE; 65% CAPACITY FACTOR) 
CAPITAL COST - $: 
CAPITAL COST - $/KW: 43.2 
OPERATING COST - MILLS/KWH: 

MAINTENANCE COST: 
LABOR COST: 
UTILITIES COST: 
CHEMICALS COST: 
WASTE DISPOSAL CO 

FGD SPARE CAPACITY INDICES 
SCRUBBER - %: N/A 
ABSORBER - %: 30 
MIST ELIMINATOR - %: 0 
REHEATER - %: 0 
FAN - %: 0 
BALL MILL - %: N/A 
SLAKER - %: 
EFFLUENT HOLD TANK - %: 
RECIRCULATION PUMP - %: 
THICKENER - %: 0 
VACUUM FILTER - %: 33 
CENTRIFUGE - %: N/A 

FGD SPARE COMPONENT INDICES 
SCRUBBER: N/A 
ABSORBER: 0.4 
MIST ELIMINATOR: 0 
REHEATER: 0 
FAN: 0 
HALL MILL: N/A 
SLAKER: 
EFFLUENT HOLD TANK: 
RECIRCULATION PUMP: 
THICKENER: 0 
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VACUUM FILTER: 1 
CENTRIFUGE: N/A 

PILOT PLANT 
UNIT NUMBER: NONE 
PARTICIPANTS: 
PROCESS: 
PLANT DESIGN: 
SUPPLIER: 
SERVICE DATE: 
PERIOD OF OPERATION - MONTHS: 
GA-5 FEED: 

.EQUIVALENT SCRUB~I:.ll CAPACITY- MW: 
STATUS {ACTIVE/TERMINATED): 
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ATTACHMENT A 

TANKS 
FUNCTION {ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): REACTION 
NUMBER OF TANKS: 2 
NUMBER OF SPARES: 0 
TYPE {OPEN/COVERED): COVERED 
LOCATION: BOTTOM OF. ABSORBERS 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 44 DIA X 29 
CAPACITY - GAL: 200,000 
RETENTION TIME - MIN: 8 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: TOP-ENTRY 
AGITATOR MATERIALS: 
SHELL MATERIAL GENERIC TYPE: INORGANIC 
SHELL MATERIAL SPECIFIC TYPE: HYDRAULICALLY-BONDED CONCRETE 
SHELL MATERIAL TRADE/COMMON NAME: PORTLAND CEMENT 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 
FUNCTION {ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): SCREEN 
NUMBER OF TANKS: 2 
NUMBER OF SPARES: 0 
TYPE {OPEN/COVERED): 
LOCATION: TO SIDE OF REACTION TANKS 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: NONE 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 
SHI:.LL MATEf{IAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 

TANKS 
FUNCTION {ABSORBER EFFLUENT HOLD, 

SCRUBBER RECYCLE, ETC.): THICKENER RETURN WATER 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE {OPEN/COVERED): OPEN 
LOCATION: 
CONFIGURATION: ·ciRCULAR 



UTILITY EMISSION CONTROL SYSTEM DATA 
nATE: 7/1/81 AND 7/8/81 

OIMENSIONS - FT: 12 DIA X 12 
CAPACITY - GAL: 10,000 
RETENTION TIME - MIN: 3 
NUMBER OF AGITATORS: NONE 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 
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SHELL MATERIAL GENERIC. TYPE: INORGANIC 
SHELL MATERIAL SPECIFIC TYPE: HYDRAULICALLY-BONDED CONCRETE 
SHELL MATERIAL TRADE/COMMON NAME: PORTLAND CEMENT 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, 

SCRUBBER RECYCLE, ETC.): MIST ELIMINATOK WA~H lANK 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPF (OPFNjr.OVERED): 
LOCATION: 
CONFIGURATION: RECTANGULAR 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMRF.R OF AGITATORS: NONE 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAl SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NA : 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): ADDITIVE HOLD 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): OPEN 
LOCATION: 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 30 DIA X 40 
CAPACITY- GAL: 200,000 
RETENTION TIME - MIN: 1440 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: TOP ENTRY 
AGITATOR MATERIALS: 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
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SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 

BIG RIVERS ELECTRIC 
GREEN 2 

FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): ADDITIVE SURGE 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): OPEN 
LOCATION: 
CONFIGURATION: RECTANGULAR 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: TOP ENTRY 
AGITATOR MATERIALS: 
SHELL MATERIAL GENERIC TYPE: INORGANIC 

I 

SHELL MATERIAL SPECIFIC TYPE: HYDRAULICALLY-BONDED CONCRETE 
SHELL MATERIAL TRADE/COMMON NAME: PORTLAND CEMENT 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 
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BIG RIVERS ELECTRIC 
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ATTACHMENT B 

PUMPS 
FUNCTION (ADDITIVE FEED, 

ABSORBER RECIRCULATION, ETC.):. ABSORBER RECIRCULATION 
NUMBER OF PUMPS: 3 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE {BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN {V-BELT, ETC.): 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: GH-9-5 
PUMP DRIVE {BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 21,000 
MOTOR BRAKE HP; 800 
SPEEO - RPM: 490 
HEAD - FT: 80 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: CAST IRON 
CASING MATERIAL SPECIFIC TYPE: GREY CAST IRON 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA 

PUMPS 
FUNCTION {ADDITIVE FEED, ABSORBER RECIRCULATION, 

ETC.): RECYCLE SLURRY BLEED 
NUM~~R OF PUMPS; 4 
NUMBER OF SPARES: 0 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN {V-BELT, ETC.): 
MANUFACTURER: ALLEN-SHERMAN-HOF 
PUMP MODEL NUMBER: B-6-5 
PUMP DRIVE {BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 
MOTOR BRAKE HP: 30 
SPEED - RPM: 900 
HEM - FT: 
SERVICE (PH,-SOLIDS): 
CASING MATERIAL GENERIC TYPE: CAST IRON 
CASING MATERIAL SPECIFIC TYPE: GREY CAST IRON 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.):, THICKENER UNDERFLOW 
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NUMBER OF PUMPS: 4 
NUMBER OF SPARES: 0 
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BIG RIVERS ELECTRIC 
GREEN 2 

GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): V.,.BELT 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: A-B-6 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 2721 
MOTOR BRAKE HP: 15 
SPEED - RPM: 
HEAD- FT: 
SERVICE (PH, SOLIDS): 20-35% SOLIDS 
CASING MATERIAL GENERIC TYPE: CAST IRON 
CASING MATERIAL SPECIFIC TYPE: GREY CAST IRON 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: ORGANIC 
IMPELLER MATERIAL SPECIFIC TYPE: PLASTIC 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORRER RECIRCULATION, ETC.): ADDITIVE FEED 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 0 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMt1lN DESIGN (V-BELT, ETC.): V-BELT 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: B-6-5 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 400 
MOTOR BRAKE HP: 25 
SPEED - RPM: · 
HEAD- FT:· 90~--------
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: CAST IRON 
CASING MATERIAL SPECIFIC TYPE: GREY CAST IRON 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERJC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): THICKENER RETURN 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 0 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT .DRIVE, ETC.): DIRECT DRIVE 
COMMON DESIGN (V-BELT, ETC.): 
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MANUFACTURER: INGERSOL-RAND 
PUMP MODEL NUMBER: 8 X 11 SC 
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BIG RIVERS ELECTRIC 
GREEN 2 

PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): DIRECT 
CAPACITY - GPM: 1800 
MOTOR BRAKE HP: 50 
SPEED - RPM: 1750 
HEAD - FT: 80 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: CAST IRON 
CASING MATERIAL SPECIFIC TYPE: GRtY CAST IRON 
CASING MATERIAL TRADC/COMMON N/\ME: N/A 
IMPELLER MATERIAL GENERIC TYPE: ORGANIC 
IMPELLER MATERIAL SPECIFIC TYPE: PLASTIC 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): SLUDGE FEED 
NUMBER OF PUMPS: 3 
NUMBER OF SPARES: 0 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE; DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): V-BELT 
MANUFACTURER: JOY/DENVER 
PUMP MODEL NUMBER: FRANE 2 SRL 
PUMP DRIVE {lH:LT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 210 
MOTOR BRAKE HP: 20 
SPEED - RPM: 
HFM - FT: 1 . 
SERVICE (P~, SOLIDS): 
CASING MATERIAL GCNCRIC TYrE! C/\ST IRON 
CASING MATERIAL SPECIFIC TYPE: GREY CAST IRON 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: ORGANIC 
IMPELLER MATERIAL SPECIFIC TYPE: PLASTIC 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FIINC:TION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): ADDITIVE SUPPLY 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 0 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): V-BELT 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: B-6-5 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 200 
MOTOR BRAKE HP: 20 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 7/1/81 AND 7/8/81 

SPEED - RPM: 
HEAD - FT: 90 
SERVICE (PH, SOLIDS): 
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BIG RIVERS ELECTRIC 
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CASING MATERIAL GENERIC TYPE: CAST IRON 
CASING MATERIAL SPECIFIC TYPE: GREY CAST IRON 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: 

.IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAM 
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BIG RIVERS ELECTRIC 
GREEN 2 

COMMENTS/FOOTNOTES 

A COMMERCIAL BY UTILITY DEFINITION; COMPLIANCE TEST HAS NOT BEEN PERFORMED. 
B FOR BOTH UNITS 1 AND 2. 
C EIGHT OPERATORS FOR BOTH UNITS 1 AND 2 BROKEN DOWN AS FOLLOWS: 

1 - SUPERINTENDENT 
1 - SUPERVISOR 
2 - AUXILIARY 
2 - UTILITIES 
1 - SOLID WASTE 
1 - UTILITY SOLID WASTE 

THE OPERATORS ARE ON DUTY THREE SHIFI"S A DAY AND SEVEN DAYS A WEEK. ON THE 
DAY SHIFT THERE IS AN EXTRA AUXILIARY AND UTILITY OPERATOR. 

D ON THE AVERAGE, SEVEN MAINTENANCE PERSONNEL PERFORM FGD SYSTEM MAINTENANCE 
ON ROTH UNITS 1 AND 2 DURING THE DAY SHIFT, FIVE DAYS A WEEK. THESE MEN 
ROTATE TO BOILER MAINTENANCE EVERY 30 DAYS. THERE IS ONE MAINTENANCE SHIFT 
AT NIGHT CONSISTING OF TWO MEN THAT ARE AVAILABLE FOR FGD MAINTENANCE IF 
NEEDED; HOWEVER, MOST FGD MAINTENANCE IS PERFORMED DURING THE DAY SHIFT 
ONLY. . . 

E GENERALLY 5-6 MEN PER UNIT OUTAGE (TWICE A YEAR AT 3 WEEKS EACH) FOR BOTH 
UNITS. 

F THERE IS ONE MAINTENANCE SUPERVISOR THAT ROTATES TO BOILER DUTY WITH THE 
MAINTENANCE PERSONNEL. 

G ALTHOUGH THE SYSTEMS WERE DESIGNED TO ALLOW MAINTENANCE DURING REDUCED 
BOILER LOAD (ON ONE MODULE), THE DAMPERS DO NOT SEAL WELL ENOUGH TO ALLOW 
THIS. 

H THE JNTTIAL SYSTE.M DESIGN INCLUDED A QUENCHER SECTION AT THE BASE OF EACH 
TOWER, BUT THESE HAVE BEEN VALVED OUT. 
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P~rtod Beller 
Utlltty/unlt Dlte hours hcurs MNule 

Big Rlv~rs Electric 
Gr~n 1 12/79 744 St!tem 

Commercial start-up 

1/80 744 SJ!ten 

2/80 696 Sy!ten 

3/80 744 Systl!lll 

4/80 720 576 Systen 

5/80 744 7~0 srst~ 

6/80 720 5}'5:1!111 

7/80 744 Sys~em 

8/80 744 System 

9/80 720 Syst.em 

10/80 744 System 

11/80 720 Systen 

12/80 744 Systen 

F~ Ava 11- Probl!lll 
hours a btl I ty @!lulpnent erea 

32-1 6'5 lnst;ournentetlor..• 

ESP 

Reag<!!nt feed 

5411 74 Instrumental lor; 

Reagent feed 

Wast• disposal 

Modules 

29) 

304 80 Instrumentation 

691 98 P1pln;J 

695· 98 Piping 

Probl!lll descrlptlon/c~nts 

Specific problf!lll .as not reported 

'Tripped 

low on 111111! In holding tenh 
(·:euse .as not reported) 

\ SP<!!Ctflc problf!lll was not reported 

La. level In additive tank 
(cause .as not reported) 

Specific problf!lll .as not reported 

so-Ids In carryover 

Corrtrol systf!lll Nlfunct1on 

leeks fn Module A bleed line 

I L~s In 111lst ell111lnator .ash lines 
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Period Boiler FGD 
Ut 11 i ty/un1t Date hours hours Module hours 

Big Rivers Electric 
Green 2 11/80 720 System 661 

C~rcial start-up 12/80 744 System 194 

• • 

Avail- Problem 
abf11ty equipment area 

94 

Thickener 

Piping 

96 Dampers 

Problem description/comments 

System is in the startup phase of 
operation 

Rake problems 

Plugging of additive feed line 

Malfunction of bypass dampers 
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SECTION 1 

BACKGROUND 

Central Illinois Light 
Duck Creek 1 

The Duck Creek Generating Station is owned and operated by 

Central Illinois Light Company. The plant is situated in an 

unreclaimed strip mining area near Canton, Illinois. Duck Creek 

1 is a pulverized-coal unit with a generating capacity of 416 MW 

(gross). The unit was constructed in the early 1970's and was 

. required to meet the 1971 Federal NSPS. Low-sulfur western coal 

was considered as an alternative means of compliance, but initial 

cost estimates indicated that burning.high sulfur coal (from 

nearby mines) in conjunction with FGD would be more economical. 

As a result, a contract was awarded to Riley Stoker/Environeering 

(Riley Stoker supplied the boiler) to supply a limestone slurry 

FGD system for so2 control. Primary particulate matter control 

is provided by two parallel cold-side ESP's supplied by Pollution 

Control-Walther (now Combustion Engineering/Walther). 

Duck Creek 1 has been operating since June 1976. The 

utility originally planned to install only one 25% capacity 

absorber module to conduct a high sulfur coal test program. The 

data obtained was to have been used to design the remaining 

system. Approval of this plan, which was originally granted at 

the state level, was later revoked by the U.S. EPA, which 

required the entire plant to comply with the 1971 Federal NSPS. 
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A consent decree granted CILCo by the EPA gave the utility a 

variance to burn high sulfur coal from July 1, 1976, to April l, 

1977. During this period, one absorber module (completed by 

June 1976) remained in the gas path and removed so2 from 25% of 

the boiler flue gas. The timetable for the installation of the 

remaining modules was accelerated to August 1978. During the 

interim period between the end of the variance and the completion 

of the remaining modules, low sulfur Colorado coal was burned in 

the boiler in order to comply with standards. 

The first absorber module was placed in service on July 

1, 1976, and operated intermittently throughout the remainder of 

the year and for approximately one month in early 1977. A 

number of problems, including plugging, scaling, corrosion, and 

materials failure, were encountered during this period. As a 

result of this initial operating experience, CILCo and Riley 

Stoker/Environeering made some design changes to both the 

existing and planned absorber modules during the April 1977 to 

August 1978 period when low sulfur (0.7% S) coal was burned. On 

July 23, 1978, the three remaining absorber modules were 

completed and all-four modules were placed in the gas path for 

treatment of high sulfur coal flue gas. 

Since initial operation of all four absorber modules in an 

integrated mode, several design modifications have been made. 

The original stack design included four collection hoppers near 

the base for the collection of entrained moisture droplets. 

During the months of July and August, 1979, the four hoppers 
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were replaced with a single collection vessel that is equipped 

with a spray wash system that continually flushes the hopper 

walls with pond return water to prevent solids accumulation and 

plugging. All liquid collected in the hopper drains to a sump 

pit prior to being pumped to the disposal pond. 

In March and April, 1981 the mist eliminator wash system 

was modified. The original configuration consisted of fresh 

water sprays on the second stages which was collected in a 

wash-down tank and reused on the first stage. As such, the 

system included separate mist eliminator wash pumps. These 

pumps are no longer in use. 'l'he modified system uL.il.i~~:s pond 

return water for mist eliminator wash and includes an overspray/ 

underspray configuration on both stages. The mist eliminators 

are washed for 5 minutes every 20 minutes and the water is 

collected in the recycle tank and utilized as makeup to balance 

the closed water loop operation. 

Currently, the utility has plans for the addition of a 

second disposal pond as a result of filling the initial pond .more 

quickly than expected. When comple~ed, the new pond w.ill L~~eive 

overflow from the old pond and supernatant will be returned to the FGD 

system from the new pond. The utility is also considering the 

installation of a forced oxidation sludge treatment facility. 
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SECTION 2 

Centr~l Illinois Light 
Duck Creek 1 

PROCESS DESCRIPTION 

The emission control system installed at the Duck Creek 

station consists of cold-side ESP's for primary particulate 

matter control and a wet limestone FGD system for so2 control. 

Flue gas exits the boiler and passes through half-size air 

preheaters. The flue gas (1,520,000 acfm maximum at 275°F) then 

enters two ESP's connected in parallel; each ESP treats 50% of 

the total gas flow and is designed to remove 99.8% of inlet 

particulates. The gas is discharged from the ESP's and enters a 

common manifold supplying four unit induced-draft fans. These 

ID fans overcome draft loss in the boiler as well as in the 

ESP's and FGD system. They are connected in par~llel to a 

common duct that distributes the flue gas to the FGD system or 

to the bypass duct. 

The FGD system is ~quipped with a complex network of ducts 

and dampers that allow part or all of the flue gas to bypass any 

or all of the absorber modules during outages or emergencies. A 

breeching section, which can accomodate any or all of the boiler 

flue gas, consists of a straight duct that extends from the ID 

fan discharge manifold to the base of the stack. Flue gas 

enters and exits the FGD system via a common inlet and discharge 

duct, which routes gas to and fl:011i Lh~ four absorber modules. 
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The common inlet and discharge duct exits the bypass breeching 

downstream of the common ID fan discharge duct and enters up­

stream of the stack entry point. During partial or full load 

bypass situations, the flue gas can pass directly from the ID 
' 

fans to the stack. 

From the common inlet and discharge duct, flue gas enters 

the base of each scrubber module (354,000 acfm maximum at 275°F), 

where it is quenched to saturation conditions. The quenched gas 

flows upward through eight successive stages of rod decks, where 

contact is made with the scrubbing slurry in a countercurrent 

fashion. The scrubbing slurry sprayed (15,750 gpm) from the top 

of each module flows downward through the rod decks, which 

provide sites for contact between gas and slurry. 

The scrubbed, saturated gas stream in each module exits the 

spray zone and turns 90 degrees to pass th~ough a mist elimination 

section. Entrained droplets of moisture and slurry are removed 

from the gas stream by two stages of chevron-type, slanted 

vertical mist eliminators located in the horizontal discharge 

duct of each module. A mist eliminator wash system is inc1uded 

that utilizes pond return water for a 5 minute wash of both 

stages at 20 minute intervals. Scrubbed, saturated gas exits 

the FGD system and enters the 500-ft "wet stack" (i.e., no 

reheat is included) through the breeching section. 

The spent scrubbing slurry from the recirculation lines of 

each.module is combined with liquid waste streams from plant 

sumps and discharged to an onsite sludge disposal pond. The 
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sludge disposal pond accommodates bottom ash and flyash disposal 
. 

as well as FGD waste and is clay lined to prevent contamination 
I 

of nearby water streams. The waste solids settle out in the 

pond and supernatant is returned for use in the mist eliminator 

wash system and the preparation of the limestone slurry. 

A flow diagram for the Duck Creek 1 FGD system is shown 

on the next page. 
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Central Illinois Light 
Duck Creek 1 
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CENTRAL ILLINOIS LIGHT 
DUCK CREEK 1 

COMPANY NAME: CENTRAL ILLINOIS LIGHT COMPANY 
ASSOCIATED UTILITIES: NONE 
PLANT NAME: DUCK CREEK 
UNIT NUMBER: 1 
PLANT ADDRESS: RURAL ROUTE 5 
CITY: CANTON 
COUNTY: FULTON 
STATE: ILLINOIS 
ZIP CODE: 61602 
EPA REGION: 5 
RIVER BASIN/LAKE REGION: ILLINOIS 
REGULATORY CLASSIFICATION: NSPS {12/71) 
PARTICLE EMISSION LIMITATION - LB/MM BTU: 0.1 
S02 EMISSION LIMITATION - LB/MM BTU: 1.2 
NOX EMISSION LIMITATION ~ LB/MM BTU: 0.7 
NET PLANT GENERATING CAPAC! TY - MW: 378 
GROSS UNIT GENERATING CAPACITY - MW: 416 
NFT IJNIT GFNFRATTNG C:APAC:TTY WTTH FG[) - MW: ~7R 
NET UNIT GENERATING CAPACITY W/0 FGD - MW: 390 
EQUIVALENT SCRUBBED CAPACiTY - MW: 416 

UNIT DATA (BOILER AND STACK) 
BOILER SUPPLIER: RILEY STOKER 
FURNACE TYPE {PULVERIZED COAL, CYCLONE, ETC.): PULVERIZED COAL 
FURNACE FIRING METHOD:· FRONT 
WET BOTTOM/DRY BOTTOM: DRY BOTTOM 
FURNACE DRAFT TYPE {FORCED, INDUCED, BALANCED): BALANCED 
SERVICE LOAD {BASE, PEAK, STANDBY, ETC.): BASE 
COMMERCIAL SERVICE DATE: 6/76 
DESIGN BOILER FLUE GAS FLOW- ACFM: 1,520,000 
FLUE GAS TEMPERATURE - F: 275 
FLUE GAS OXYGEN - %: <7 

A HEAT RATE - BTU/KWH: 9840 
DESIGN FIRING RATE - TPH: 174 
EXCESS AIR - %: 20 
CAPACITY FACTOR - %: 55-60 
STACK HEIGHT - FT: 500 
SHELL MATERIAL: CONCRETE 
FLUE MATERIAL GENERIC TYPE: CARBON STEEL 
FLUE MATERIAL SPECIFIC TYPE: HIGH STRENGTH LOW ALLOY 
FLUE MATERIAL TRADE/COMMON NAME: COR-TEN 
FLUE LINER MATERIAL GENERIC TYPE: ORGANIC 
FLUE LINER MATERIAL SPECIFIC TYPE: MICA FLAKE/POLYESTER 

B FLUE LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 151 
FLUE INNER DIAMETER - FT: 19.0 
STACK GAS INLET TEMPERATURE - F: 125 
STACK GAS OUTLET VELOCITY- FT/SEC: 71.0 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/5/81 

FUEL OATA (ACTUAL) 

CENTRAL ILLINOIS LIGHT 
DUCK CREEK 1 

FUEL GRADE (LIGNITE, SUBBITUMINOUS, ETC.): BITUMINOUS 
NAME OF SUPPLIER: FREEMAN UNITED 
MINE NAME/AREA: CROWN MINE 
MINE LOCATION - COUNTY: 
MINE LOCATION - STATE: ILLINOIS 
AVERAGE HEAT CONTENT- BTU/LB: 10,396 

C RANGE HEAT CONTENT - BTU/LB: 9800-11,000 
C AVERAGE ASH CONTENT- %: 9.12 
C RANGE ASH CONTENT - %: 6-18 

AVERAGE MOISTURE CONTENT - %: 15.43 
C RANGE MOISTURE CONTENT - %: 13-23 

AVERAGE SULFUR CONTENT - %: 3.3-3.4 
RANGE SULFUR CONTENT - %: 2.4-4.0 
AVERAGE CHLORIDE CONTENT - %: 0.06 
RANGE CHLORIDE CONTENT - %: 
FUEL ANALYSIS METHOD (AVERAGE, SPOT, TYPICAL): SPOT 
FUEL ANALYSIS DATE: N/A 

PARTICLE CONTROL GENERAL DATA 
CONFIGURATION (INTEGRATED/SEGREGATED): SEGREGATED 
SPACE REQUIREMENTS - SQ FT: 

MECHANICAL COLLECTOR 
NUMBER OF MECHANICAL COLLECTORS: NONE 
NUMBER OF SPARES: 
TYPE: 
SUPPLIER: 
INLET FLUE GAS CAPACITY - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 
PARTICLE OUTLET LOAD - GR/SCF: 
PARTICLE REMOVAL EFFiCIENCY - %: 

ELECTROSTATIC PRECIPITATOR 
NUMBER OF ELECTROSTATIC PRECIPITATORS: 2 
NUMBER OF SPARES: 0 
TYPE {HOT SIDE/COLD SIDE): COLD SIDE 
SUPPLIER: POLLUTION CONTROL-WALTHER 
INLET FLUE GAS.CAPACITY- ACFM: 760,000 EACH 
INLET FLUE GAS TEMPERATURE - F: 275 
PRESSURE DROP - IN. H20: 0.5 
PARTICLE OUTLET LOAD - GR/SCF: 0.009 
PARTICLE REMOVAL EfFICIENCY - %: 99.8 
FLUE GAS CONDITIONING TYPE: NONE 

PARTICLE SCRUBBER 
NUMBER OF PARTICLE SCRUBBERS: NONE 
NUMBER OF SPARES: . 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/5/81 
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CENTRAL ILLINOIS LIGHT 
DUCK CREEK 1 

GENERIC TYPE {VENTURI, PACKED TOWER, ETC.): 
SPECIFIC TYPE (FIXED THROAT, MOBILE BED, ETC.): 

· TRADE/COMft{)N NAME: 
SUPPLIER: 
DIMENSIONS - FT: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL· TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BOILER LOAD PER SCRUBBER (DESIGN) - %: 
GAS CONTACTING DEVICE TYPE (MOBILE BALLS, RODS, ETC.): 
NUMBER OF GAS CONTACTING ZONES: 
DISTANCE BETWEEN CONTACTING ZONES~ IN.: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: · 
NOZZLE PRESSURE DROP ~ P~I~ 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACf: 
PH CONTROL ADDITIVE: 
GAS-SIDE PRESSURE DROP - IN. H20: 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
INLET GAS FLOW RATE - ACFM: 
INLET GAS TEMPERATURE - F: 
INLET S02 LEVEL - PPM: 
INLET S02 LEVEL - LB/MM BTU: 
INLET PARTICLE LEVEL - GR/SCF: 
INLET PARTICLE LEVEL - LB/MM BTU: 
UUILtT GAS FLOW RATE - ACPM: 
OUTLET GAS TEMPERATURE - F: 
OUTLET S02 LEVEL - PPM: 
OUTLET S02 LEVEL - LB/MM BTU: 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - %: 
PARTICLE REMOVAL EFFICIENCY - %: 

FGD SYSTEM GENERAL DATA 
P~OC£SS TYPE (LIME, LIMESTONE, ETC.): LIMESTONE 
PROCESS ADDiliVES (MG/ADIPIC ACID/ETC.): NONE 
SYSTEM SUPPLIER: ENVIRONEERING, RILEY STOKER 
A-E FIRM: GILBERT/COMMONWEALTH ASSOCIATES 
CONSTRUCTION FIRM: RILEY STOKER 
APPLICATION (NEW/RETROFIT): NEW 
PARTICLE DESIGN REMOVAL EFFICIENCY - %: N/A 
S02 DESIGN REMOVAL EFFICIENCY - %: 85.3 
CURRENT STATUS: OPERATIONAL 
TERMINATION DATE: N/A 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/5/81 

COMMERCIAL START-UP: 8/78 
D INITIAL START-UP: 7/76 
E CONSTRUCTION COMPLETION: 8/78 

CONSTRUCTION INITIATION: 
CONTRACT AWARDED: 8/73 
LETTER OF INTENT SIGNED: 
INITIATED BID REQUEST: 
INITIATED PRELIMINARY DESIGN: 

FGD DESIGN AND OPERATING PARAMETERS 
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C~NTRAL ILLINOIS LIGHT 
DUCK CREEK 1 

DESIGN COAL SULFUR CONTENT - %: 4 
DESIGN COAL HEAT CONTENT- BTU/LB: 9800 
DESIGN COAL ASH CONTENT - %: 18 
DESIGN COAL MOISTURE CONTENT - %: 23 
DESIGN COAL CHLORIDE CONTENT - %: 0.02-0.08 
FGD SYSTEM SPACE REQUIREMENTS - SQ FT: 
FGD SYSTEM TURNDOWN RATIO: 4:1 
FGD SYSTEM TURNDOWN METHOD: TAKE TRAINS OFF LINE 
FGD SYSTEM PRESSURE DROP - IN. H20: 13 
FGD SYSTEM OXIDATION - %: 10 
FGD SYSTEM SCRUBBER RECYCLE LIQUOR- %SOLIDS: N/A 
FGD SYSTEM ABSORBER RECYCLE LIQUOR-% SOLIDS: 15 
FGD SYSTEM MAINTENANCE RESPONSIBILITY LEVEL (SAME AS BOILER, LOWER, OR 

HIGHER): LOWER THAN BOILER 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MANHOURS/DAY): 144 

F FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (OPERATORS/SHIFT): 2 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE 

PERSONNEL/SHIFT): 4 (DAY SHIFT); 5 (EVENING SHIFT); 0 (NIGHT SHIFT) 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE SHIFTS/DAY): 2 

G FGD SYSTEM MAINTENANCE BY OUTSIDE CONTRACTORS (MANHOURS/YEAR): VARIABLE 
H TYPE OF FGD SYSTEM MAINTENANCE CREW (DEDICATED, ETC.): DEDICATED 

SCHEDULE FOR BOILER MAINTENANCE PERSONNEL 
ROTATION TO FGD SYSTEM: NONE 

TYPE Or MAINTENANCE SUPCRVISORS (DEDICATED, ETC.): DEDICAl~U 
FGD SYSTEM BYPASS CAPABILITY (YES/NO): YES 
RESTRICTIONS TO USING BYPASS: NONE 
TIME SCHEDULE FOR REDUCED BOILER LOAD: 12:00 A.M. TO 6:00A.M. DAILY 

(REDUCED TO 170-230 MW) 
J TIME SCHEDULE FOR BOILER SHUTDOWNS: NONE 
K PLANNED MAINTENANCE DURING REDUCED' 

BOILER LOAD (TYPE AND FREQUEN~Y): REMOVE ONE MODULE FROM SERVICE FOR 
INSPECTION, CLEANING, & REPAIR 

PLANNED MAINTENANCE DURING BOILCR . 
SHUTDOWNS (TYPE AND FREQUENCY): ALL NECESSARY MAINTENANCE 

TYPE OF MAINTENANCE PERFORMED WHEN FAILURE OCCURS (OTHER THAN CORRECTING 
CAUSE OF FAILURE): GENERAL CLEANUP 

QUENCHER/PRESATURATOR 
NUMBER OF QUENCHERS/PRESATURATORS: NONE 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/5/81 

NUMBER OF SPARES: 
TYPE: 
LOCATION: 
SUPPLIER: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
INLET GAS FLOW - ACFM: 
INLET GAS TEM~E~AIUHt - F: 
PRESSURE DROP • IN. H20: 

CENTRAL ILLINOIS LIGHT 
DUCK CREEK 1 

LIQUID TYPE (MAKEUP WATER, RECLAIMED WATER, ABSORBER SLURRY, ETC.): 
LIQUID RECIRCULArlUN HATE - GPM: 
L/G RATIO - GAL/1000 ACF: 
NUMBER OF SPRAY HEADERS: 
N0771 F MATFRIAL: 
NOZZLE PRESSURE DROP- PSI: 

ABSORBER 
NUMBER OF ABSORBERS: 4 
NUMBER OF SPARES: 0 
GENERIC TYPE: PACKED TOWER 
SPECIFIC TYPE: ROD DECK 
TRADE/COMMON NAME: VENTRI-SORBER® 
SUPPLIER: ENVIRONEERING, RILEY STOKER 
DIMENSIONS - FT: 40 X 5 X 40 

L SHELL MATERIAL GENERIC TYPt: STAINLESS Slt~L WITH HIGH AI LOY AT TOP 
SHELL MATERIAL SPECIFIC TYPE: TYPE 316L 
SHELL MATERIAL TRADE/COMMON NAME: HASTELLOY GAT TOP 
LINER MATERIAL GENERIC lYPt: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 
BOILER LOAD PER ABSORBER - %: 25 
GAS/LIQUID CONTACT DEVICE TYPE: ROD DECKS 
NUMBER OF GAS CONTACTING ZONES: 8 
DISTANCE BETWEEN GAS CONTACTING ZONES - IN.: 
NUMBER OF SPRAY HEADERS: 

M NOZZLE MATERIAL: TYPE 316L STAINLESS STEEL 
NOZZLE PRESSURE DROP- PSI: N/A 
LIQUID RECIRCULATION RATE - GPM: 15,750 
L/G RATIO - GAL/1000 ACF: 50 
GAS-SIDE PRESSURE DROP - IN. H20: 8 
SUPERFICIAL GAS VELOCITY - FT/SEC: 12 
ABSORBER TURNDOWN RATIO: 
ABSORBER TURNDOWN METHOD: REDUCE GAS FLOW 
INLET GAS FLOW RATE - ACFM: 354,000 
INLET GAS TEMPERATURE - F: 275 
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DATE: 8/5/81 

INLET S02 LEVEL - PPM: 2800 
INLET S02 LEVEL - LB/MM BTU: 6.4 
INLET PARTICLE LEVEL - GR/SCF: 0.009 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 303,5 
OUTLET GAS TEMPERATURE - F: 125 

N OUTLET S02 LEVEL - PPM: 420 
OUTLET S02 LEVEL - LB/MM BTU: 1.05 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - %: 85.3 
PARTICLE REMOVAL EFFICIENCY - %: 

MIST ELIMINATOR 

CENTRAL ILLINOIS LIGHT 
DUCK CREEK 1 

FUNCTION (PRE-MIST ELIMINATOR/MIST ELIMINATOR): MIST ELIMINATOR 
TOTAL NUMBER OF MIST ELIMINATORS: 4 
NUMBER OF SPARES: 0 
NUMBER PER MODULE: 1 
GENERIC TYPE~ IMPINGEM.ENT 
SPECIFIC TYPE: BAFFLE 
COMMON DESIGN: CHEVRON VANE 
MANUFACTURER: 

0 CONFIGURATION {HORIZONTAL/VERTICAL): VERTICAL 
SHAPE (Z-SHAPE/A-FRAME): Z-SHAPE 
NUMBER OF STAGES: 2 
NUMBER OF PASSES/STAGE: 3 
FREEBOARD DISTANCE - FT: 12 
DISTANCE BETWEEN STAGES- IN.: 48 
DISTANCE BEniEEN VANES - IN.: 2.5 
VANE ANGLES - DEGREES: 90 
PRESSURE DROP - IN. H20: 1.0 
SUPERFICIAL GAS VELOCITY- FT/SEC: 13 
CONSTRUCTION MATERIAL GENERIC TYPE: HIGH ALLOY 
CONSTRUCTION MATERIAL SPECIFIC TYPE: NICKEL/CHROMIUM 
CONSTRUCTION MATERIAL TRADE/COMMON NAME: HASTELLOY G 
WASH WATER SOURCE (FRESH, BLENDED, SUPERNATANT): SUPERNATANT 
POINT OF WATER COLLECTION: ABSORBER SUMP 
WASH DIRECTION (OVERSPRAY/UNDERSPRAY, 

FRONTSPRAY/BACKSPRAY): OVERSPRAY/UNDERSPRAY (BOTH STAGES) 
WASH FREQUENCY: EVERY 20 MINUTES 
WASH DURATION: 5 MINUTES 
WASH RATE - GAL/MIN: 
WASH COVERAGE - GAL/MIN/ SQ FT?' 

REHEATER 
NUMBER OF REHEATERS: NONE 
NUMBER OF SPARES: 

· NUMBER PER MODULE: 
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CENTRAL ILLINOIS LIGHT 
OUCK CREEK 1 

GENERIC TYPE (IN-LINE, INDIRECT HOT AIR, IN-LINE BURNER, ETC.): 
SPECIFIC TYPE (STEAM, HOT WATER, ETC.): 
CO~MON DESIGN (BARE OR FIN TUBES, GAS OR OIL, ETC.): 
COMBUSTION FUEL SULFUR CONTENT - %: 
LOCATION: 
AVERAGE PERCENT OF GAS BYPASSED FOR REHEAT: NONE 
TEMPERATURE INCREASE - F: 
INLET FLUE GAS FLOW RATE - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
OUTLET FLUE GAS FLOW RATE - ACFM: 
OUTLET FLUE ~AS TFMPFRATURE - F: 
ENERGY REQUIREMENT - MM BTU/IIR: 
NUMBER OF HEAT EXCHANGER BANKS: 
NUMBER OF BUNDLES PFR RANK: 
NUMBER OF TUBES PEH HUNUL£: 
STEAM OR WATER PRESSURE - PSIG: 
STEAM OR WATER TEMPERATURE - F: 
SELF CLEANING DEVICE TYPEl 
MATERIAL GENERIC TYPE: 
MATERIAL SPECIFIC TYPE: 

· MATERIAL TRADE/COMMON NAME: 

FANS 
NUMBER OF FANS: 4 
NUMOCR OF SPARES: 0 
DESIGN (CENTRIFUGAL, AXIAL, ETC.): CENTRIFUGAL 
SUPPLIER: BUFFALO FORGE 
FUNCTION (UNIT/BOOSTER): UNll 
APPLICATION (INDUCED DHAfi/~ORCED DRAFT) - WRT ABSORBER: FORCED DRArT 
St.HVlet (wt:T/DRY): DRY 
TYPF OF WASH: NONE 
LOCATION WRT MAJOR COMPONENTS: BETWEEN ESP AND ABSORBER 
FLUE GAS FLOW RATE - ACFM: 354,000 
FLUE GAS TEMPERATURE- F: 275 
PRESSURE DROP- IN. H20: 38 
MATERIAL GENERIC TYPE: CARBON STEEL 
MATERIAL SPECIFIC TYPE: AISI 1110 
MATERIAL TRADE/COMMON NAME: N/A 

UAMPERS 
.LOCATION: (A) ABSORBER INLET (B) ABSORBER OUTLET (C) BYPASS ISOLATION 

(D) BYPASS CONTROL (E) ID FAN INLET {F) ID FAN OUTLET 
NUMBER OF DAMPERS: {A) 4 {B) 8 {C) 1 (D) 1 (E) 8 (F) 4 
FUNCTION (CONTROL/SHUT-OFF): (A) SHUT-OFF (B) SHUT-OFF (C) SHUT-OFF 

(D) CONTROL (E) CONTROL {F) SHUT-OFF 
GENERIC TYPE (LOUVER, BUTTERFLY, ETC.): (A) LOUVER (B) GUILLOTINE 

(C) LOUVER (D) LOUVER (E) __ _ 
(F) LOUVER 
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UTILITY EMISSION CONTROL SYSTEM DATA 
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SPECIFIC TYPE (OPPOSED BLADE, 

CENTRAL ILLINOIS LIGHT 
DUCK CREEK 1 

PARALLEL BLADE, ETC.): (A) PARALLEL BLADE MULTILOUVER (B) N/A 
(C) PARALLEL BLADE MULTILOUVER 
(D) PARALLEL BLADE MULTILOUVER (E) 
(F) PARALLEL BLADE MULTILOUVER ---

TRADE/COMMON DESIGN (SINGLE LOUVER 
/DOUBLE LOUVER): (A) DOUBLE LOUVER (B) N/A (C) SINGLE LOUVER 

(D) SINGLE LOUVER (E) (F) DOUBLE LOUVER 
MANUFACTURER: (A) AMERICAN STANDARD (B) ENVIRONMENTAL ELEMENTS 

(C) AMERICAN STANDARD (D) AMERICAN STANDARD 
(E) BUFFALO FORGE (F) AMERICAN STANDARD 

MODULATION (OPEN/CLOSED, ETC.): 
SEAL AIR - ACFM: (A) 4150 (B) 1200 (C) N/A (D) N/A (E) __ _ 

(F) 4150 
SERVICE CONDITIONS (MAX GAS TEMP/TIME): (A) 450 F (B) 450 F (C) 450· F 

(D) (E) (F) 700 F 
MATERIAL GENERIC TYPE: (A) CARBON STEEL (B) HIGH ALLOY (C) HIGH ALLOY 

(D) HIGH ALLOY 
MATERIAL SPECIFIC TYPE: (A) (B) NICKEL CHROMIUM 

(C) NICKEL CHROMIUM (D) NICKEL CHROMIUM 
MATERIAL TRADE/COMMON NAME: (A) N/A (B) HASTELLOY G (C) HASTELLOY G 

(D) HAS TEL LOY G 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

DUCTWORK 
LOCATION: (A) INLET (B) OUTLET AND BYPASS 

(C) TRANSITION DUCT AT BASE OF STACK 
CONFIGURATION (CIRCULAR, RECTANGULAR, ETC.): (A) RECTANGULAR (B) CIRCULAR 

(C) CIRCULAR TO SQUARE 
DIMENSIONS (DIAMETER, LENGTH, ETC.): 
SHELL MATERIAL GENERIC TYPE: (A) CARBON STEEL (B) HIGH ALLOY 

(C) HIGH ALLOY 
SHELL MATERIAL SPECIFIC TYPE: (A) (B) NICKEL CHROMIUM 

(C) NICKEL CHROMIUM 
SHELL MATERIAL TRADE/COMMON NAME: (A) N/A (B) HASTELLOY G (C) HASTELLOY G 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

EXPANSION JOINTS 
LOCATION: ABSORBER INLET DUCTS 
TYPE (METALLIC/ELASTOMERIC): ELASTOMERIC 
FUNCTION (GAS CIRCUIT/LIQUID CIRCUIT): GAS CIRCUIT 
PRESSURE (NEGATIVE/POSITIVE): POSITIVE . 
OPERATING TEMPERATURE- F: 275 
DESIGN CONFIGURATION (V-SHAPED, ETC.): 
MANUFACTURER: 
MATERIAL: VITON® (HASTELLOY G FRAMES) 
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REAGENT PREPARATION EQUIPMENT 

CENTRAL ILLINOIS LIGHT 
DUCK CREEK 1 

FUNCTION (LIMESTONE GRINDING, LIME SLAKING, ETC.): LIMESTONE GRINDING 
PREPARATION DEVICE {BALL MILL, CRUSHER, ETC.): BALL MILL 
DEVICE TYPE {TUBE MILL, CONICAL MILL, ETC.): TUBE MILL 
MANUFACTURER: KENNEDY VAN SAUN 
MATERIALS: RUBBER-LINED CARBON STEEL 
NUMBER OF DEVICES: 1 
NUMBER OF SPARES: 0 
FULL LOAD DRY FEED CAPACITY ~ TPH: 40 
PRODUCT QUALITY- %SOLIDS: 35 
FULL LOAD PRODUCT QUANTITY EMPLOYED - GPM: 
PREPARED REAGENT POINT OF ADDITION: RECYCL,..-E ....,T'TAI'TTNKr----------
ON-SITE STORAGE CAPABILITY- DAYS: 

TANKS 
*SEE ATTACHMENT A 

PUMPS 
*SEE ATTACHMENT B 

MAJOR PIPING 
FUNCTION (RECYCLE SLURRY, RECLAIMED 

WATER, SLUDGE, ETC.): {A) POND RETURN {B) OTHERS 
DIMENSIONS - IN.: 
MANUFACTURER: {A) (B) ATLANTIC BRIDGE COMPANY 
MATERIAL: {A) CONCRETE {B) FRP 

MAJOR VALVES 
LOCATION: 
FUNCTION (ISOLATION, CONTROL, ETC.): ISOLATION 
TYPE (BALL, GLOBE. PLUG, ETC.): PINCH 
CONTROL MODE {AUTOMATIC/MANUAL): MANUAL 
DIMENSIONS- IN.: 
MANUFACTURER: 
MATERIAL: RUBBER 

THICKENERS 
NUMBER OF THICKENERS: NONE 
NUMBER OF SPARES: 
CONFIGURATION:. 
DIMENSIONS - FT: 
CAPACITY - GAL: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
RAKE MATERIAL: 
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FEED STREAM SOURCE: 
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CENTRAL ILLINOIS LIGHT 
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FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: . 
OVERFLOW STREAM DISPOSITION: 

SOLIDS DEWATERING 
DEVICE GENERIC TYPE (CENTRIFUGE, VACUUM FILTER, ETC.): NONE 
DEVICE SPECIFIC TYPE (DRUM, HORIZONTAL BELT, ETC.): 
DEVICE COMMON DESIGN (ROTARY, BELT FILTER, ETC.): 
NUMBER OF DEVICES: . 
NUMBER OF SPARES: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BELT MATERIAL GENERJC TYPE: 
BELT MATERIAL SPECIFIC TYPE: 
BELT MATERIAL TRADE/COMMON NAME: 
FEED STREAM SOURCE (ABSORBER BLEED, THICKENER UNDERFLOW, ETC.): 
FEEO STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OVERFLOW STREAM CHARACTERISTICS {VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: 
OVERFLOW STREAM DISPOSITION: 

SLUDGE 
FULL LOAD QUANTITY - TPH/DRY: 
MOISTURE CONTENT - % TOTAL FREE WATER: 
PERCENT CAS03 - DRY: 
PERCENT CAS04 - DRY: 
PERCENT CAOH2 - DRY: 
PERCENT CAC03 - DRY: 
PERCENT ASH - DRY: 
PERCENT OTHER COMPOUNDS - DRY: 

SLUDGE TREATMENT 
METHOD: NONE 
COMMON DESIGN (RECYCLE STREAM, BLEED STREAM, ETC.): 
DEVICE (OXIDATION TANK, PUG MILL, ETC.): 
PROPRIETARY PROCESS (IUCS, DRAVd, ETC.): 
INLET FLOW RATE - GPM: 
INLET QUALITY- %SOLIDS: 
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SLUDGE DISPOSAL 
NATURE (INTERIM/FINAL).: FINAL 

CENTRAL ILLINOIS LIGHT 
DUCK CREEK 1 

GENERIC TYPE (LANDFILL, POND, ETC.): LINED POND 
SPECIFIC TYPE (DIKED, SIDE HILL, ETC.): OIKED 
COMMON DESIGN (ABANDONED SURFACE MINE, ETC.): ABOVE GRADE 
LOCATION (ON-SITE/OFF-SITE): ON-SITE 
TRANSPORTATION METHOD (PIPELINE, TRUCK, ETC.): PIPELINE 
SITE TREATMENT {CLAY LINING, SYNTHETIC LINING, ETC.): CLAY LINING 
SITE DIMENSIONS - AREA/DEPTH: 57 ACRES 
SITE CAPACITY - VOLUME/ACRE-FT/TONS: 
SITE SERVICE LIFE - YEARS: 5 

PROCESS CONTROL AND INSTRUMENTATION 
PROCESS STREAM: ABSORBER RECYCLE 
CHEMICAL PARAMETERS (PH, ETC.): PH 
PHYSICAL PARAMETERS (PERCENT SOLIDS, DENSITY, FLOW, ETC.): PE~C~NI SULlUS, 

LIQUID LEVEL 
CONTROL LEVELS: PH 6.0 AT INLET, 5.5 AT OUTLET 
MONITOR .TYPE (MANUFACTURER, ETC.}: --·------------­
MONITOR LOCATION: RECYCLE TANK 
PROCESS CONTROL MANNER (AUTOMATIC/MANUAL}: AUTOMATIC 
PROCESS CONTROL MODE (FEEDBACK/FEED FORWARD): FEEDBACK 

WATER BALANCE 
WATER BALANCE ENTRIES (DESIGN/ACTUAL): DESIGN 
TYPE (OPEN/CLOSED}: CLOSED 
EVAPORATION WATER LOSS - GPM: 
SLUDGE HYDRATION WATER LOSS - GPM: 
SLUDGE INTERSTITIAL WATER LOSS - GP : 
POND SEEPAGE/RUNOFF WATER LOSS - GPM: 
EFFLUENT WATER LOSS - GPM: 
RECEIVING WATER STREAM NAME: NONE 
MAKEUP WATER ADDITION - GPM: 600 

--------·--·-··········- .. -· ····----

SOURCE OF MAKEUP WATER (RIVER WATER, ETC.}: 
MAKEUP WATER ADDITION POINTS & AMOUNTS: MIST tliMINATOR, BALL MILL, POMP 

SEALS 
MAKEUP WATER PRE-TREATMENT TYPE: 

CHEMICALS AND CONSUMPTION 
FUNCTION (ABSORBENT, SOLIDS SETTLING, ETC.}: ABSORBENT 
NAME (LIMESTONE, ADIPIC ACID, ETC.): LIM~SIONE 
PRINCIPAL CONSTITUENTS: 95% CaC03 
SOURCE/SUPPLIER: 
SUPPLIER LOCATION: 

P CONSUMPTION (SPECIFY UNITS): 40 TPH 
UTILIZATION - %: 67 
POINT OF ADDITION: RECYCLE TANK 
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I 

CENTRAL ILLINOIS LIGHT 
DUCK CREEK 1 

ECONOMICS (ADJUSTED FOR CONSISTENCY; MID-1980 TIME BASE; 65% CAPACITY FACTOR) 
CAPITAL COST- $: 50,500,000 
CAPITAL COST - $/KW: 121 
OPERATING COST - MILLS/KWH: 2.68 

MAINTENANCE COST: $697,000/YR 
LABOR COST: $295,000/YR 
UTILITIES COST: $2,340,000/YR 
CHEMICALS COST: $1,880,000/YR 
WASTE DISPOSAL COST: 

FGD SPARE CAPACITY INDICES 
SCRUBBER - %: N/A 
ABSORBER - %: 0 
MIST ELIMINATOR - %: 0 
REHEATER - %: N/A 
FAN - %: 0 
BALL MILL - %: 0 
SLAKER - %: N/A 
EFFLUENT HOLD TANK - %: 0 
RECIRCULATION PUMP - %: 33 
THICKENER - %: N/A 
VACUUM FILTER - %: N/A 
CENTRIFUGE - %: N/A 

FGD SPARE COMPONENT INDICES 
SCRUBBER: N/A 
ABSORBER: 0 
MIST ELIMINATOR: 0 
REHEATER: N/A 
FAN: 0 
BALL MILL: 0 
SLAKER: N/A 
EFFLUENT HOLD TANK: 0 
RECIRCULATION PUMP: 4 
THICKENER: N/A 
VACUUM FILTER: N/A 
CENTRIFUGE: N/A 

PILOT PLANT 
UNIT NUMBER: N/A 
PARTICIPANTS: CENTRAL ILLINOIS LIGHT 
PROCESS: LIMESTONE 
PLANT DESIGN: 
SUPPLIER: RILEY STOKER/ENVIRONEERING 
SERVICE DATE: 1973 
PERIOD OF OPERATION - MONTHS: 9 
GAS FEED: 
EQUIVALENT SCRUBBED CAPACITY - MW: 2.3 
STATUS (ACTIVE/TERMINATED): TERMINATED 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/5/81 

CENTRAL ILLINOIS LIGHT 
DUCK CREEK 1 

ATTACHMENT A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): RECYCLE 
NUMBER OF TANKS: 4 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): COVERED 
LOCATION: UNDER ABSORBER 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 37 DIA X 22 HIGH 
CAPACITY - GAL: 160,000 
RETENTION TIME - MIN: 10 
NUMBER IJ~ Ali I TATORS: 1 
AGITATOR CONFIGURATION: TOP-ENTRY 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SIICLL MATERII\L GENERIC TYPE: CARRON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
U NER MATER l AL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: RUBBER 
LINER MATERIAL TRADE/COMMON NAME: 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): LIMESTONE SLURRY 

STORAGE 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0. 
TYPE (OPEN/COVEREO}: OPEN 
LOCATION: GRINDER BUILDING 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 26 DIA X 20 
CAPACITY - GAL: 80,000 
RETENTION I lMt - MIN: 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: TOP-ENTRY 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: RUBBER 
LINER MATERIAL TRADE/COMMON NAME: 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): MIST ELIMINATOR 

WASH 
NUMBER OF TANKS: 4 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED}: OPEN 
LOCATION: UNDER MIST ELIMINATORS 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE:. 8/5/81 

CONFIGURATION: 2 COMPARTMENTS 
DIMENSIONS- FT:. 5 .DIA X 10 
CAPACITY - GAL: 3000 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 0 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 
SHELL MATERIAL GENERIC TYPE: ORGANIC 
SHELL MATERIAL SPECIFIC TYPE: FRP 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 

CENTRAL ILLINOIS LIGHT 
DUCK CREEK 1 

FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): MILL SLURRY TANK 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): OPEN 
LOCATION: NEXT TO BALL MILL 
CONFIGURATION: RECTANGULAR 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 0 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: RUBBER 
LINER MATERIAL TRADE/COMMON NAME: N/A 

• 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/5/81 

CENTRAL ILLINOIS LIGHT 
DUCK CREEK 1 

ATTACHMENT B 

PUMPS 
FUNCTION {ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): RETURN WATER 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 0 
GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE {BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN {V-BELT, ETC.): 
MANUFACTURER: WORTHINGTON 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE; DIRECT, ETC.): 
CAPACITY - GPM: 800 
MOTOR BRAKE HP: 
SPEED - RPM: 1 RO 
HEAD·- FT: 
SERVICE {PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: CARBON STEEL 
CASING MATERIAL SPECl~lC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION {ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): ABSORBER 

NUMBER OF PUMPS: l?. 
NUMBER OF SPARES: 4 

REC I RCU LA TION 

GENERIC TYPE. (CENTRIFUGAL, 0 IAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE {BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
CUMf'(JN DESIGN {V-BELT, ETC.): V-BELT 

Q MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 7875 
MOTOR BRAKE HP: 300 
SPEED - RPM: 1776 
HEAD - FT: 
SERVlr.E {PH, SO~lDS): . 
CASING MATERIAL GENERrc·-fy,-,.:p'l""E-'-: ~Ru=B"""BE"""Rr--'LINED CAIH~ON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADEjCOMMON NAM : 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMQN NAM : 

PUMPS 
FUNCTION {ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): SLURRY TRANSFER 
NUMBER OF PUMPS: 2 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/5/81 

NUMBER OF SPARES: 1 
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CENTRAL ILLINOIS LIGHT 
DUCK CREEK 1 

GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: WORTHINGTON 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 705 
MOTOR BRAKE HP: 
SPEED - RPM: 1800 
HEAD - FT: 79.5 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NA : 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA : 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): MILL SLURRY 

R NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: GALIGHER 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 800 
MOTOR BRAKE HP: 60 
SPEED - RPM: 1775 
HEAD ~ FT: 
S~HVICE (PH, SOLIOS): 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAM : 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/5/81 
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CENTRAL ILLINOIS LIGHT 
DUCK CREEK 1 

COMMENTS/FOOTNOTES 

A DESIGN. 
8 CEILCOTE. 
C DESIGN VALUES. 
D ONE TRAIN (MODULE D) WAS CONSTRUCTED EARLIER AND BEGAN OPERATION IN JULY 

1976. 
E FOR FULL SCALE OPERATION. 
F ONE OPERATOR ON THE BOARD, ONE ROVING FOR EQUIPMENT INSPECTION. 
G OUTSIDE CONTRACTORS ARE UTILIZED ONLY DURING EXTENDED MAINTENANCE PERIODS 

(E.G., STACK HOPPER REPAIRS). 
H MECHANICAL MAINTENANCE PERSONNEL ARE DEDICATED--INSTRUMENTATION AND 

ELECTRICAL MAINTENANCE PERSONNEL ARE BORROWED AS NEEDED FROM TH~· BOILER 
MAINTFNANCF STAFF. 

I ONE DEDICATED MAINTENANCE SUPERVISOR PER MAINTENANCE SHIFT. 
J MAINTENANCE THAT REQUIRES A BOILER OUTAGE IS PERFORMED WHEN THE UNIT IS 

BROUGHT OFF-LINE TO CORRECT BOILER PROBLEMS (E.G., TUBE LEAKS). BOILER 
FORCED OUTAGES OCCUR ONE TO TWO TIMES A YEAR AND GENERALLY LAST ONE TO TWO 
DAYS EACH UNLESS THE OUTAGE OCCURS PRIOR TO A WEEKEND, AT WHICH TIME THE 
WEEKEND WILL ALSO BE UTILIZED FOR REPAIRS. IF SUFFICIENT FORCED BOILER 
OUTAGES DO NOT OCCUR, AN OUTAGE WILL BE SCHEDULED AS NEEDED. 

K ONE MODULE IS REMOVED FROM SERVICE EACH NIGHT ON A ROTATlONAL SCHEDULE FOR 
MAINTENANCE. REDUCED BOILER LOAD AT NIGHT PERMITS THIS. 

L RODS ARE TYPE 316L STAINLESS STEEL. . 
M OPEN PIPE REDUCERS (12 IN. TO 4 IN.) ARE USED INSTEAD OF NOZZLES. 
N BASED ON A REMOVAL EFFICIENCY OF 83.5%. 
0 TILTED 35 DEGREES FROM VERTICAL PLANE. 
P LIMESTONE CONSUMPTION WHEN BALL MILL IS OPERATING. 
0 TRAIN D HAS WORTHINGTON RECYCLE PUMPS. 
R THE MILL SLURRY PUMPS ARE ALTERNATED EVERY 15 DAYS. 
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SECTION 4 

PERFORMANCE DATA 

Central Illinois Light 
Duck Creek 1 



Period Boller rGD Avail-
Ut 11 lty/un It Date hours hours Mo:lule hours ab111 ty 

Central Illinois Light 
Duck Creek I 7/76 744 Sy;;ten 8 

8/76 744 Sy;;ten 18 

9/76 744 System 360 
-

10/76 744 Sy<5te11 385 

11/76 720 . Sy<5ten 24 

12/76 744 ·. Syste.~ 0 

1177 744 S)'Sle.~ 0 

2171 672 0 S~letl 0 

]/11 74~ 0 S)'·sten 150 

-

( Cont lnued! 

P·-obl~ 
equl pr~ent area 

Misc. eq'IIIIJIII!nt 

Mise . eq J I pment 

Pipe lln~s 

Pumps 

Mist ellnlnator 

Mist ellnlnator 

Absorber 

PWJ11s/p lip I ng 

Mist eliminator 

System 

Boller 

Soller 

Mist el ininator 
spray hi! sh system, 
piping 

P~oblem descrlptlon/comnents 

The first module of the·4-module scrub-
bllng !;)'Stem had problems with bad welds, 
fsul tr' pipe hangers, -and absorber leaks 

Module continued to experience con-
strucl.lon problems 

Leaks 1111d breaks 

Liner rfallures 

,Piuggfng and scaling 

Plugglilg and scaling of mist eliminator 
resulted In the plugging of the piping-
and nozzles to the component's spray 
spra)' sys tens 

Rad deck changed and pressure drop In-
aeued 

Ptiplng and pump liner were modlfled/re-
pl seed 

fresh ~ter system .as Installed due to 
continued scaling and plugging problems 

Module down entire month (unit burned 
low sulfur coal during outage) 

T" rb1 roe/ bo 11 er overhau 1 

T~rblr~/boller overhaul 

Ct~nged from PVC to FRP materials. An 
additional spray header was added 

t:H'l c (1) 
0 ::1 
X'rt 

11 
(')Jll 
111-' 
CD 
(l)H 
~ ..... 
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...... ,.... 

::1 
0 ,.... 
(fl 
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Period Boller FGO Ava 11-

Ut lllty/unlt Date hours hours Module hours ablllty 

Duck Creek 1 (Continued) 

4/77 720 System 0 

5/77 744 System 0 

6/77 720 System 0 

7177 744 System 0 

8/77 744 System 0 

9/77 720 System 0 

10/77 744 System 0 

11/77 720 System 0 

12/77 744 System 0 

1/78 744 System 0 

2/78 672 Sys ten 0 

3/78 744 System 0 

4/78 720 System 0 

5/78 744 System 0 

(Continued) 

·.=--
Problem 

equipment area 

Slurry circulation 
system 

Recycle pumps 

Valves 

Slurry storage tanks 

Mixers 

Problem description/comments 

Repaired/modified 

Linings changed from rubber to neoprene. 
Flush and drain system also added to 
minimize solids buildup 

Moved closer to tanks 

Flush and dratn system added 

Additional mtxers added for greater 
agitation 

Scrubber down until 7/78 when remaining 
scrubber modules were constructed 
(unit fired low sulfur coal) 

' 

0() 
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Period Boiler FGO 

Ut t1 tty/untt Date hours hours ~dule hours 

Duck Creek I (Continued) 6/78 720 ~..tstoen 0 

7/78 720 A 
8 
c 
0 

~_ .. stt!f'l 

Commercial start-up 8/78 744 691 A 
i 

9 

i 
c 
0 

S]rstem 315 

9/78 720 691 A 
8 
c 
0 

S)'Hem. 317 

10/78 744 449 A 
B 
( 

ll 
S,stem 117 

(Cont lnued) 

Ava tl- !'rob I em 
abtl tty equ l:lmen t a rea 

S I urry trans fer tc nt 

HandlIn~ system 

45 

46 Handlln1 system 

~lurry :ransfer 

. 
Recycle p~ 

Scrubber waste water 
sump P•IIIPS 

19 
23 

I 
21 
16 flow co•trol valve 

Problem description/comments 

f~D cJnstructlon completed 

Under designed slurry transfer tank 
:11ldlfled 

Plug~ng problems caused by coal fines In 
the ~lurry (fines resulted from a common 
coal and limestone handling system) 

s.:ree1 baskets were Installed to keep 
:oal particles from the limestone 

Srste.11 prevented proper slurry flow due to 
Jnde· design. Old system was replaced 
·•lth new plpln9 system 

S1ut Jff valves plugged. Valves were re-
llac!d with pinch valves 

Plugging problem (caused by solids being 
ouck~d In due to lack of agitation) 

R~mov~d because It caused abrasion and 
'all~re of the recycle header (none of 
nodu•es now utilize flow control valves) 

I 
w 
~ 
~ 
I 
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Period Boiler FGD Avail-
Ut 11 I ty/un It Date hours hours Module hours ability 

Duck Creek 1 (Continued) 

11/78 72D 661 A 8 
8 8 

c 
D 8 

System 59 8 

(Continued) 

-
Problem 

equipment area 

Valve 

-

Handling system 

Modules 

Rl ank off plates 

Slurry tank pump 

Ball mill 

Instrumentation 

Problem description/comments 

leaking valve resulted In contamination 
of the recycle pump gland seal-water 
system with pond return water causing 
scaling and plugging forcing shutdown 
of the recycle pumps (new valve system 
Installed and operating pressures 
changed to prevent recurrence of the 
contamination) 

A liquid/solid separator was Installed 
In the slurry system to prevent plugging 
problems caused by coal fines In the 
slurry 

Excessive limestone carryover to mist 
eliminators (top rod decks were removed 
to Improve gas flow and eliminate 
carryover) 

Added to Increase pressure drop 

liner failed (backup spare pump was also 
out of service to replace original 
50-HP motor with a 75-HP motor) 

Pinion bearing on the ball mill drive 
failed 

level and density Instruments on recycle 
tanks were modified (leeds & Northrup 
level and density transmitters were re-
placed with Rosemount transmitters) 

I 

'""' .1:'-
Ul 
I 



Period Boiler fGO Avatl-
Utlllty,lunlt 0atP houn hour.s Module l'oours ability 

Duck Creek 1 (ContlnuPd) lZ/78 744 70€ A 23 
II 26 
c 21 
D 10 

S_:rstem 151 20 

l/79 744 131: A 
8 
( 

0 
S:tstem () 0 

2/79 672 5J:. A 
8 
( 

0 
Srstem 0 0 

Probl~ 
pqul pmpnt arPa 

I ;o 1a t I on d!!rr11er 

Slurry dlsect.argP 
otalve 

Limestone f~eder 

0.,1111111 

l1strument centro! 
lines 

pofisc. equtpnEnt 

Slurry r~yde vallve 

Slurry tran~ter p~ 

1'1sc. equiJ)r1E'nt 

~urry recy( 1 e valve· 

~lurry tran·;fer PLII'4l' 

--

Problem dP\crlptton/comments 

Failure probletft 

Failure problem 

Plugging problems 

Specific problem.was not reported 

Froze due to cold weather conditions 

Cold weather relatPd problems (frozen 
Instrument control lines, recycle tank 
suction lines, main module drain lines 
and mist eliminator drain lines) 

Plugging proble11s 

Failure problem · 

Cold weather related problems continued 

Plugging problem continued 

Failure problem continued 

O() 
c ro 
0 !j 
ArT 

t1 
()llJ 
111-' 
ro 
ro H 
;.;"I-' 

f-' 
f-' f-'· 

::l 
0 
f-'· 
Ul 



- - -·- - - --
Prdod Bo11er FGO 

Ut Ill ty/un It Date hours hours Module hours 

Duck Creek I (Continued) 3/79 74:4 744 A 
B 
c 
0 

System 70 

4/79 7<0 674 A 
B 
c 
0 

System 

5/79 7U 197 A 
B 
c 
0 

·--· - ·-
Ava 11- Problem 

ability equipment area 

34 
7 
0 Module 
0 Module 

10 Ml st eliminator 

Recycle water pump 

Waste-water pump 

Slurry. nozzles 

Instrumentation 

100 
84 
87 
21 
73 Inlet damper 

Mist. eliminator 

Slurry control valve 

Recycle tank mixer 

Recycle pump· 

Slurry supply line 

96 
96 
95 

1 Mist elIminator 

Problem description/comments 

Cold weather related problems 
Cold weather related problems 
Broken spray lines and plugged nozzles 

Failure problem 

Failure problem 
-

Plugging problem 

General problem encountered 

Hal functioned 

Plugged nozzles 

Ha !functioned 

Failure problem 

Belt and bearing failures 

Fall ure problem 

Wash line failure 
on 
s::: (1) 
() :::3 
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Period ~tl~ FGD 
UttlHy/unlt Date hours 'lOurs 'Module hours 

Duck Creek 1 (ContlnJed) System 63 

6/79 720 661 A 
8 
( 

0 
System 577 

7/79 744 520 A 
8 
( 

D 
~ys.tem 453 

8/79 744 555 A 
8 
c 
D 

Ava tl- Problen 
lbll I ty equipment ! -ea 

72 Hl!t eltmlnab-
PL'I11Jl 

Hill shaker be;ket 

·Shrry supply ·1 fnes 

St~cir. liner 

82 
89 
87 
92 
BB Mist el lmlnatoar 

Stcrage pump 

Recyc 1 e pump 

Slurry supply line 

Darroer 

Hill shaker btsket 

93 
95 
96 
96 
9S Hlst ellminatcr 

Rec_tcle pump 

3 
26 
14 
10 

Problew descrlptlon/cDmments 

Ill functioned 

lrfve motor felled 

reflure problem 

t.l fstered 

Plugging In mist eliminator end mist 
·eliminator lines (a retum line was also 
broken) 

F.atlure problen 

Failure problem 

Fl ugg I ng prob 1 em 

Failure problem 

Failure problem 

Plugging problem 

F!tlure problen 

I 
w 
l'­
CXl 
I 
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Period Boller FGD Ave 11-
Utlltty/un1t Date hours hours Module hours abt11ty 

Duck Creek I (Cont.lnued) System 92 13 

I 

9/79 720 665 A 64 
B 61 
c 49 
D 89 

System 378 66 

10/79 144 744 A 85 
B 94 
c 92 
D 94 

System 6l5 91 

11/79 720 583 A 43 
B 12 
c 22 
0 51 

Problem 
equipment area 

Mist eliminator 

Limestone slurry 
fontardlng pump 

Recycle pump 

Damper 

Mist eliminator 

Damper 

Mist eliminator pump 

Slurry nozzles 

Limestone conveyor 

HI st eliminator 

1 so 1 a tlon damper 

Slurry supply lines 

Probll!m description/comments 

Mist eliminator and mist eliminator 
drain lines plugged 

Failure problems 

Failure problems 

Ha !functioned 

Plugging In mist elIminator, headers, 
nozzles 

Failure problem 

Cavitation problem 

Plugging due to outages 

Plugging due to outages 

Pump malfunctioned, lines plugged and 
header gasket failed 

railed due to motor drive malfunction 

Repaired 

and 

on 
c ro 
0 !:l 
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Period Boilrr FGD Avail-
Utillly/unH Date !lours houl"5 Mod•le !lours ability 

Duck Creek 1 (Cant lnued·, System 221 32 

lZ/79 744 543 A 55 
8 35 
c 43 
0 26 

Sy ;ten 292 40 

l/80 744 6&1 A 25 
8 59 
c 17 
D 29 

J System 241 33 

i 

2/80 696 e96 A 12 
8 13 
c 71 
c 41 

~ystem 3H 49 

' 

Problem 
equipment are~ 

Isolation damper 

HIs t eliminator 

Recycle pump suction 
va 1 ve s 

Slurr.:- supply l~es 

Recycle tank 

Recycle tank 
lsola.tlon dampt>r 

' 

Mist elIminator 

Lime~tone feeder 

Inlet damper 

Slurry supply •eader 

Storage pump 
di!l(;harge val •e 

Rec)cle dlsch•r~ 

Mist el tmlnat•Jr 

Rec:•cle disi:har9e 
valve 
(nl~t dafr4ler 

S llli"r)' recyc 1., line 

Problem descr1pt1on/comMtnts 

Malfunction problem continued 

H1st eliminator and drain plugging proble~~~s 

. Rep" aced 

Failure problem 

, liners repaired and covers I nsta 11 ed 

LIA!rs repatrrd and covers installed 
K8lfunction proble~~~ continued 

~l•9ging problems continued (drain 11ne 
nwd If ted) 

PlJggtng problems 

Malfunctioned 

Leaks encountered 

REl)laired 

Had to be replaced 

H~d to be cleaned 

H1d to be cleaned 

D!"ive replaced 

Fiberglass repairs 

I 
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P~rlod Soller FGD Ava 11-

Ut111ty/unlt Oat~ hours hour.s Module hours ability 

Duck Creek 1 (Continued) 3/80 744 li29 A 53 
8 ·73 
c - 51-
0 34 

Systl'l!l 393 53 

4/80 720 466 A 53 
B 54 
c 57 
0 21i 

System 342 48 

5/80 744 484 A 45 
B 46 
c 35 
0 44 

System 314 43 

Probll'lll 
equipment area 

Recyc 1 e pump 
dl schuqe va 1 ve 

Inlet damper 

Hist elIminator 

Recycle pump 

Recycle tank mixer 

L tmes tone handling 
sys tern 

Recycle tank 

Expansion joints 

Limestone storage 
tank 11her 

!Modules 

L lmes tone feeder 
sys tern 

Problem description/comments 

New valves Installed to eliminate 
restricted flow problems on old valves 

Carrier bearings replaced 

Wash system converted to return water 
In order to achieve higher quality wash 
water 

Fiberglass discharge lines repaired 

Repaired 

Ha 1f unc t I oned 

Liner repaired 

Leak problem 

Replaced 

Rod decks modified (to reduce system 
dl fferent tat ton pressure) 

Repaired 
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P~rlod ~oil~•· FGO Avail-
Ut11t t7/unt t Oat~ hours ltours l'todul~ hours abtlt ty 

Duck Creel 1 (Continued) 6/80 720 718 A 88 
B 87 
c 85 
0 80 

:System 573 85 

7/80 744 644 A 91 
B 84 

c 91 
0 88 

System 490 89 

8/80 744 713 A 89 
B 91 
c 91 
0 91 

System 609 91 

9/80 720 7ZO A 43 
B 48 
c 47 
0 46 

System 316 46 

ProblN 
-equfpment •~a 

SlLrry supply header 

Mocules 

S tc·rage tank oump 
d · sc ha rge va:1 ve 

Steorage tank mixer 
mCttor 

Sl•rry supply ltn~ 

Ml"l system 

Sl.rry t solation 
v•lve 

Po11d water return 
1 ine 

liMestone ball mill 

8a llmlll motcr 

Re:ycle pump suctlo·, 
s:reen 

Problem d~scrtptton/t~ts 

l.~ak problem 

tod deck ~dtftcattons 

tepatred 

llepat~d 

l~patr~ 

0: I utch ma lfunc t toned 

~epatred 

~epatred 

~epatred 

3urned out (slurry contamination of 
the mill bearing o11) 

'l'epatred 
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Pe.rlod Soller FGO Avail-
Ut111tylunlt Date hours hours Module hours a bill ty 

Duck Creek I (Continued) 10/80 7t4 744 A 73 
8 73 
c 74 
0 73 

System 532 73 

11/80 721) 548 A gg 
B 96 
c 99 
0 9S 

System 486 97 

12/80 74 .. 741 A 94 
B gs 
c 87 
0 94 

System 677 93 

Problem 
equipment area 

Limes tone ba 11 ml 11 
motor 

Recycle tank pump 

Storage tank pump 
dl scharge va 1 ve 

Mist elIminator 

Recycle tank suet ton 
screen 

Outlet damper 
Inlet damper 

Recycle tank 
suction screen 

Problem description/comments 

168 hours of outage due to ball mill 
motor problems 

Repaired 

Repaired 

fresh water flush value hlled 

Repaired 

Repaired 
Repal red 

Plugging problems continued 
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COLORADO-UTE ELECTRIC ASSOCIATION 

CRAIG 1, 2 
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SECTION 1 

BACKGROUND 

The Craig Power Station of Colorado-Ute is situated in 

northwest Colorado approximately four miles southwest of Craig, 

Colorado. Both units fire a low-sulfur subbiturninous coal 

(0.45% sulfur) and have generating capacities of 455 MW (gross) 

each. 

In late 1976, after construction had commenced on the units 

at Craig, the Colorado State Air Pollution Control Commission 

voted to require the Colorado Ute Electric Association to 

install so2 controls. The utility challenged the commission's 

contention that it had the power to.regulate large pollu~~r~' 

·emission on the basis of the State's ambient air quality regula-

tions; however, the utility lost the suit and in May 1977 

awarded a contract to Peabody Process Systems to supply lime­

stone FGD systems on both Craig 1 and 2. Belco was awarded the 

contract for ESP's to precede each FGD system to control partie-

ulate matter emissions. 

Initial operations at Craig 2 commenced in December 1979. 

The Craig 1 initial startup was in October 1980. 
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SECTION 2 

PROCESS DESCRIPTION 

Each of the emission control systems installed on the Craig 

units consist of a hot-side ESP followed by a wet limestone FGD 

system. Each FGD system includes four spray tower modules, with 

one module functioning as a spare. Each module was designed to 

handle 30% of the boiler flue gas flow of 1,530,600 acfm at 

250°F. 

From the boiler, the flue gas enters the ESP with a design 

removal efficiency of 99.9%. After passing through the boiler 

air preheater, the gas stream is drawn through a booster fan, 

after which 90% of the flue gas is fed into the so2 absorber 

towers and 10% of the flue gas is fed into the bypass duct at 

250°F. 

Approximately 460,000 acfm (250°F) of flue gas is fed. into 

U1~ base of each spray tower. The flue gas turps 90 degrees and 

rises through four spray zones where limestone slurry is sprayed 

down, countercurrent to the gas_ flow. The cleaned, saturated 

gas passes through a horizontal, single-stage chevron mist 

eliminator and into the duct leading to the stack. The scrubbed 

gas joins the bypassed gas and the combined stream enters the 

600-foot stack. The system includes an indirect hot air injec-

tion steam reheater that is used when high-sulfur coal (~0.96%) 
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is being burned to heat ambient air to 383°F prior to injection 

into the stack. When coal with an average sulfur content (appro-

ximately 0.45%) is purned, both the bypass and indirect hot air 

injection_reheat strategies are utilized. At 0.·24% sulfur or 

less, bypass gas alone is the reheat strategy. 

The system operates in a closed water loop mode and the 

spent absorbent is disposed of ~n an off-site minefill. A flow 

diagram for the Craig 1, 2 FGD systems is included on the next 

page. 
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SF.CTION 3 

DESIGN DATA 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/12/81 

GENERAL PLANT INFORMATION 

COLORADO-UTE ELECTRIC 
CRAIG 1 

COMPANY NAME: COLORADO-UTE ELECTRIC ASSOCIATION 
ASSOCIATED UTILITIES: SALT RIVER PROUECT, PLATTE RIVER POWER AUTHORITY, AND 

TRI-STATE GENERATION & TRANSMISSION ASSOCIATION 
PLANT NAME: CRAIG 
UNIT NUMBER: 1 
PLANT ADDRESS: P.O. BOX 1307 
CITY: CRAIG 
COUNTY: MOFFAT 
STATE: COLORADO 
ZIP CODE: 81625 
EPA REGION: 8 
RIVER BASIN/LAKE REGION: YAMPA 
REGULATORY CLASSIFICATION: STATE STD MORE STRINGENT THAN NSPS (12/71) 
PARTICLE EMISSION LIMITATION- LB/MM BTU: 0.1 (20% OPACITY) 
S02 EMISSION LIMITATION - LB/MM BTU: 0.4 
NOX EMISSION LIMITATION- LB/MM BTU: 0.7 
NET PLANT GENERATING CAPACITY·- MW: 900 
GROSS UNIT GENERATING CAPACITY - MW: 455 
NET UNIT GENERATING CAPACITY WITH FGD - MW: 400 
NET·UNIT GENERATING CAPACITY W/0 FGD- MW: 406 
EQUIVALENT SCRUBBED CAPACITY - MW: 455 

UNIT DATA (BOILER AND STACK) 
BOILER SUPPLIER: BABCOCK & WILCOX 
FURNACE TYPE (PULVERIZED COAL, CYCLONE, ETC.): PULVERIZED COAL 
FURNACE FIRING METHOD: FRONT AND REAR 
WET BOTTOM/DRY BOTTOM: DRY BOTTOM 
FURNACE DRAFT TYPE (FORCED, INDUCED, BALANCED): BALANCED 
SERVICE LOAD (BASE, PEAK, STANDBY, ETC.): BASE 
COMMERCIAL SERVICE DATE: 7/80 
DESIGN BOILER FLUE GAS FLOW - ACFM: 1,530,600 
FLUE GAS TEMPERATURE- F: 250 
FLUE GAS OXYGEN - %: 5 
HEAT RATE - BTU/KWH: 10,600 
DESIGN FIRING RATE - TPH: 250 
EXCESS AIR - %: 20 
CAPACITY FACTOR - %: ~so 
STACK HEIGHT - FT: 600 
SHELL MATERIAL: CONCRETE 
FLUE MATERIAL GENFRIC TYPE: INORGANIC 
FLUE MATERIAL SPECIFIC TYPE: ACID-RESISTANT BRICK AND MORTAR 
FLUE MATERIAL TRADE/COMMON NAME: 
FLUE LINER MATERIAL GENERIC TYPE: NONE 
FLUE LINER MATERIAL SPECIFIC TYPE: N/A 
FLUE LINER MATERIAL TRADE/COMMON NAME: N/A 
FLUE INNER DIAMETER - FT: 35.8 
STACK GAS INLET TEMPERATURE - F: 260 
STACK GAS OUTLE~ VELOCITY - FT/SEC: 60 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/12/81 

FUEL DATA (ACTUAL) 

COLORADO-UTE ELECTRIC 
CRAIG 1 

FUEL GRADE (LIGNITE, SUBBITUMINOUS, ETC.): SUBBITUMINOUS 
NAME OF SUPPLIER: UTAH INTERNATIONAL 
MINE NAME/AREA: ONE MILE SOUTH OF PLANT SITE 
MINE LOCATION - COUNTY: MOFFAT 
MINE LOCATION - STATE: COLORADO 
AVERAGE HEAT CONTENT- BTU/LB: 10,000 
RANGE HEAT CONTENT - BTU/LB: 9100-10,300 
AVERAGE ASH CONTENT - %: 8.0 
RANGE ASH CONTENT - %: 5.5-11~5 
AVERAGE MOISTURE CONTENT - %: 16.0 
RANGE MOISTURE CONTENT - %: 13.0-19.0 
AVERAGE SULFUR CONTENT - %: 0.45 
RANGE SULFUR CONTENT - %: 0.4-0.5 
AVERAGE CIILORIDC l.ONTENT ';t: .03 
RANGE CHLORIDE CONTENT - %: 0.00-0.10 
FUEL ANALYSIS METHOD (AVERAGE, SPOT, TYPICAL): TYPICAL 
Fl..ll:l ANAlYSTS DATE: 1979 

PARTICLE CONTROL GENERAL DATA 
CONFIGURATION (INTEGRATED/SEGREGATED): SEGREGATED 
SPACE REQUIREMENTS - SQ FT: 

MECHANICAL COLLECTOR 
NUMBER OF MECHANICAL COLLECTORS: NONE 
NUMBER OF SPARES: 
TYPE: 
SUPPLIER: 
INLET FLUE G.A.S C:APACITY - AcrM: 
lNL~T FLUE GAS TEMPERATURE- F! 
PRESSURE DROP - IN. H20: 
PARTICLE OUTLET LOAD - GR/SCF: 
PARTICLE REMOVAL EFFICIENCY - %: 

ELECTROSTATIC PRECIPITATOR 
. NUMBER OF ELECTROSTATIC PRECIPITATORS: 1 

N UMBER OF SPARE$ : 0 
TYPE (HOT SIDE/COLD SIDE): HOT SIDE 
SUPPLIER: BELCO 
INLET FLUE GAS CAPACITY = ACfM: 2,950,000 
INLET FLUE GAS TEMPERATURE - F: 750 
PRESSURE DROP - IN. H20: 3.0 
PARTICLE OUTLET LOAD - GR/SCF: 0.01 
PARTICLE REMOVAL EFFICIENCY - %: 99.9 
FLUE GAS CONDITIONING TYPE: NONE 

PARTICLE SCRUBBER 
NUMBER OF PARTICLE SCRUBBERS: NONE 
NUMBER OF SPARES: 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/12/81 

-363-

COLORADO-UTE ELECTRIC 
CRAIG 1 

GENERIC TYPE (VENTURI, PACKED TOWER, ETC.): 
SPECIFIC TYPE {FIXED THROAT, MOBILE BED, ETC.): 
TRADE/COMMON NAME: 
SUPPLIER: 
DIMENSIONS - FT: 
SHELL MATERIAL "GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BOILER LOAD PER SCRUBBER {DESIGN) - %: 
GAS CONTACTING DEVICE TYPE {MOBILE BALLS, RODS, ETC.): 
NUMBER.OF GAS CONTACTING ZONES: 
DISTANCE BETWEEN CONTACTING ZONES - IN.: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP - PSI: 
LIQUID RECIRCULATION RATE -- GPM: 
L/G RATIO - GAL/1000 ACF: 
PH CONTROL ADDITIVE: 
GAS-SIDE PRESSURE DROP - IN. H20: 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
INLET GAS FLOW RATE - ACFM: 
INLET GAS TEMPERATURE- F: 
INLET S02 LEVEL - PPM: 
INLET S02 LEVEL - LB/MM BTU: 
INLET PARTICLE LEVEL- GR/SCF: 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE- F: 
OUTLET S02 LEVEL - PPM: 
OUTLET S02 LEVEL - LB/MM BTU: 
OUTLET PARTICLE LEVEL- GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - %: 
PARfiCLE REMOVAL EFFICIENCY - %: 

FGD SYSTEM GENERAL DATA 
PROCESS TYPE {LIME, LIMESTONE, ETC.): LIMESTONE 
PROCESS ADDITIVES {MG/ADIPIC ACID/ETC.): NONE 
SYSTEM SUPPLIER: PEABODY PROCESS SYSTEMS 
A-E FIRM: STEARNS-ROGER 
CONSTRUCTION FIRM: PEABODY PROCESS SYSTEMS 
APPLICATION {NEW/RETROFIT): NEW 
PARTICLE DESIGN REMOVAL EFFICIENCY - %: 99.8 {ESP) 
S02 DESIGN REMOVAL EFFICIENCY - %: 85 
CURRENT STATUS: OPERATIONAL . 
TFRMTNATION DATE: N/A 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/12/81 

COMMERCIAL START-UP: 7/81 
INITIAL START-UP: 10/80 
CONSTRUCTION COMPLETION: 10/80 
CONSTRUCTION INITIATION: 
CONTRACT AWARDED: 5/77 
LETTER OF INTENT SIGNED: 5/77 
INITIATED BID REQUEST: 
INITIATED PRELIMINARY DESIGN: 

FGD DESIGN AND OPERATING PARAMETERS 

-364-

COLORADO-UTE ELECTRIC 
CRAIG 1 

DESIGN COAL SULFUR CONTENT- %: 0.96 
DESIGN COAL HEAT CONTENT - BTU/LB: 9600 
DESIGN COAL ASH CONTENT - %: 11.6 
DESIGN COAL MOISTURE CONTENT - %: 15.3 
DESIGN COAL CHLORIDE CONTENT- %: 0.1 
FGD SYSTEM SPACE REQUIREMENTS - SQ FT: 130,680 
FGD SYSTEM TURNDOWN RATIO: >3:1 
FGD SYSTEM TURNDOWN METHOD: TAKE TRAINS OFF LINE . 
FGD SYSTEM PRESSURE DROP - IN. H20: 3 (9 TRIPS IT OFF) 
FGD SYSTEM OXIDATION - %: 99 
FGD SYSTEM SCRUBBER RECYCLE LIQUO~ - % SOLIDS: N/A 
FGD SYSTEM ABSORBER RECYCLE LIQUOR - % SOLIDS: 15 
FGD SYSTEM MAINTENANCE RESPONSIBILITY LEVEL (SAME AS BOILER, LOWER, OR 

HIGHER): SAME AS BOILER 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MANHOURS/DAY): 264 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT . 

(OPERATORS/SHIFT): 6 FOR BOTH UNITS 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE 

PERSUNNEL/SHl~l): 10 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE SHIFTS/DAY): 3 
FGD SYSTEM MAINTENANCE BY OUTSIDE CONTRACTORS (MANHOURS/YEAR): 0 
TYPE OF FGD SYSTEM MAINTENANCE CREW (DEDICATED, ETC.): ROTATED 

SCHEDULE FOR BOILER MAINTENANCE PERSONNEL 
ROTATION TO FGD SYSTEM: PICK AT RANDOM 

TYPE OF MAINTENANCE SUPERVISORS (DEDICATED, ETC.): DEDICATED 
FGD SYSTEM BYPASS CAPABILITY (YES/NO): YES 
RESTRICTIONS TO USING BYPASS: NO 
TIME SCHEDULE FOR REDUCED BOILER LOAD: REDUCED LOAD AT NIGHT 
TIME SCHEDULE FOR BOILER SHUTDOWNS: ANNUAL 
PLANNED MAINTENANCE DURING REDUCED 

BOILER LOAD (TYPE AND FREQUENCY): DON'T PLAN TO REDUCE LOAD; WASH ONE 
TRAIN AT NIGHT 

PLANNED MAINTENANCE DURING BOILER 
SHUTDOWNS (TYPE AND FREQUENCY):· REPAIR WHAT NEEDS TO BE DONE 

TYPE OF MAINTENANCE PERFORMED WHEN FAILURE OCCURS (OTHER THAN CORRECTING 
CAUSE OF FAILURE}: PUT AS MUCH PERSONNEL AS POSSIBLE TO DO WHAT NEEDS TO 

BE DONE 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8!12/81 

· QUENCHER/PRESATURATOR 
NUMBER OF QUENCHERS/PRESATURATORS: 4 
NUMBER OF SPARES: 1 
TYPE: QUENCH DUCT 
LOCATION: INLET TO ABSORBER 
SUPPLIER: PEABODY PROCESS SYSTEMS 

COLORADO-UTE ELECTRIC 
CRAIG 1 

SHELL MATERIAL GENERIC TYPE: HIGH ALLOY 
SHELL MATERIAL SPECIFIC TYPE: INCOLLOY 825 
SHELL MATERIAL TRADE/COMMON NAME: INCOLLOY 825 
LINER MATERIAL GENERIC TYPE: ORGANIC (IN TRANSITION REGION) 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 
INLET GAS FLOW - ACFM: 460,000 
INLET GAS TEMPERATURE - F: 250 
PRESSURE DROP- IN. H20: <1 
LIQUID TYPE (MAKEUP WATER, RECLAIMED WATER, 

ABSORBER SLURRY, ETC.): ABSORBER SLURRY 
LIQUID RECIRCULATION RATE - GPM: 400-650 
L/G RATIO - GAL/1000 ACF: 1.6 (DESIGN) 
NUMBER OF SPRAY HEADERS: 1 (16-NOZZLES) 
NOZZLE MATERIAL: SILICON CARBIDE 
NOZZLE PRESSURE DROP- PSI: 

ABSORBER 
NUMBER OF ABSORBERS: 4 
NUMBER OF SPARES: 1 
GENERIC TYPE: SPRAY TOWER 
SPECIFIC TYPE: OPEN COUNTERCURRENT SPRAY 
TRADE/COMMON NAME: SPRAY Ta.JER 
SUPPLIER: PEABODY PROCESS SYSTEMS 
DIMENSIONS - FT: 32 DIA. X 52.5 HIGH 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: AISI 1110 
SHELL MAIERIAL IRAOc/CUMMUN NAMe: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: RUBBER IN SPRAY ZONE AND GLASS FLAKE/ 

POLYESTER ABOVE AND BELOW SPRAY ZONE 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 
BOILER LOAD PER ABSORBER - %: 30 
GAS/LIQUID CONTACT DEVICE TYPE: NONE 
NUMBER OF GAS CONTACTING ZONES: 4 
DISTANCE BETWEEN GAS CONTACTING ZONES - IN.: 120-180 
NUMBER OF SPRAY HEADERS: 4 
NOZZLE MATERIAL: SILICON CARBIDE 
NOZZLE PRESSURE DROP- PSI: 12 
LIQUID RECIRCULATION RATE - GPM: 24,000 
L/G RATIO - GAL/1000 ACF: 53 
GAS-SIDE PRESSURE DROP - IN. H20: 1.5 
SUPCRfiCIAL GAS VeLOCITY ... fT/SCC: 10 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/12/81 

COLORADO-UTE ELECTRIC 
CRAIG 1 

ABSORBER TURNDOWN RATIO: CAN RUN 0-100% FOR LIMITED TIME (DEMISTER 
EFFICIENCY VARIES W/LOAD) 

ABSORBER TURNDOWN METHOD: REDUCE GAS FLOW; CHANGE FAN BLADE PITCH 
INLET GAS FLOW RATE - ACFM: 460,000 
INLET GAS TEMPERATURE- F: 250 
INLET S02 LEVEL - PPM: 350 
INLET S02 LEVEL - LB/MM BTU: 0.8 
INLET PARTICLE LEVEL - GR/SCF: 0.010 
INLET PARTICLE LEVEL - LB/MM BTU: 0.032 
OUTLET GAS FLOW RATE - ACFM: 627,000 (WITH INDIRECT REHEAT) 
OUTLET GAS TEMPERATURE- F: 164 
OUTLET S02 LEVEL ~ PPM: <150 (IN STAC~) 
OUTLET S02 LEVEL - LB/MM BTU: 0.4 
OUTLET PARTICLE LEVEL - GR/SCF: 0.005 
OUTLET PARTICLE LEVEL ~ LB/MM BTU: 0.016 
S02 REMOVAL EFFICIENCY - %: 85 
PARTICLE REMOVAL EFFICIENCY - %: 50 

MIST ELIMINATOR 
FUNCTION (PRE-MIST ELIMINATOR/MIST ELIMINATOR): (A) PRE-MIST ELIMINATOR 

(B) MIST ELIMINATOR 
TOTAL NUMBER OF MIST ELIMINATORS: 4 
NUMBER OF SPARES: 1 
NUMBER PER MODULE: 1 
GENERIC TYPE: (B) IMPINGEMENT 
SPECIFIC TYPE: (B) BAFFLE 
COMMON DESIGN: (A) PERFORATED WASH TRAY (B) CHEVRON VANE 
MANUFACTURER: (B) CEILCOTE 
CONFIGURATION (HORIZONTAL/VERTICAL): HORIZONTAL 
SHAPE (Z-SHAPE/A-FRAME): (B) S-SHAPE 
NUMBER OF STAGES: 1 
NUMBER OF PASSES/STAGE: (B) 4 
FREEBOARD DISTANCE - FT: (B) 5.0 
DISTANCE BETWEEN STAGES- IN.: N/A 
DISTANCE BETWEEN VANES- IN.: (B) 1.2 
VANE ANGLES - DEGREES: (B) 45 
PRESSURE DROP- IN. H20: (B) 1.0 
SUPERFICIAL GAS VELOCITY - FT/SEC: 10 
CONSTRUCTION MATERIAL GENERIC TYPE: (A) STAINLESS STEEL (B) ORGANIC 
CONSTRUCTION MATERIAL SPECIFIC TYPE: (A) TYPE 316 (B) POLYPHENYLENE OXIDE 
CONSTRUCTION MATERIAL TRADE/COMMON NAME: (B) NORYL® 
WASH WATER SOURCE (FRESH, BLENDED, SUPERNATANT): (B) MAKEUP 
POINT OF WATER COLLECTION: (B) WASH TANK 
WASH DIRECTION (OVER SPRAY /UNDER SPRAY; FRONT SPRAY /BACKSPRAY): (B) OVER SPRAY 
WASH FREQUENCY: (B)' CONTINUOUS 
WASH DURATION: (B) N/A 
WASH RATE - GAL/MIN: (B) 100 
WASH COVERAGE - GAL/MIN/SQ FT: (A) 0.5 (B) 0.12 
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UTILITY EMISSION CONTROL SYSTEM DATA COLORADO-UTE ELECTRIC 
DATE: 8/12/81 CRAIG 1 . 

REHEATER 
NUMBER OF REHEATERS: (A) 4 (B) 4 
NUMBER OF SPARES: (A) 1 (B) 1 
NUMBER PER MODULE: (A) 1 {B) 1 
GENERIC TYPE (IN-LINE, INDIRECT HOT AIR, 

IN-LINE BURNER, ETC.): (A) BYPASS (B) INDIRECT HOT AIR 
SPECIFIC TYPE (STEAM, HOT WATER, ETC.): (A) COLD SIDE 

(B) EXTERNAL HEAT BUNDLES 
COMMON DESIGN (BARE OR FIN TUBES, 

GAS OR OIL, ETC.): (A) N/A (B) STEAM TUBE BUNDLES 
COMBUSTION FUEL SULFUR CONTENT - %: (A) N/A (B) N/A 
LOCATION: (A,B) OUTLET DUCT BETWEEN ME AND OUTLEt DAMPER 

A AVERAGE PERCENT OF GAS BYPASSED FOR REHEAT: 0-37 
TEMPERATURE INCREASE - F:, (A) 50 (B) 50 
INLET FLUE GAS FLOW RATE- ACFM: 413,000 
INLET FLUE GAS TEMPERATURE - F: 110 
OUTLET FLUE GAS FLOW RATE - ACFM: 640,000 
OUTLET FLUE GAS TEMPERATURE - F: (A) 165 (B) 160 
ENERGY REQUIREMENT- MM BTU/HR: (A) N/A 

· (B) 16 X 106 BTU/HR (NOT USED YET) 
NUMBER OF HEAT EXCHANGER BANKS: (A) N/A (B) 1 
NUMBER OF BUNDLES PER BANK: {A) N/A {B) 1 
NUMBER OF TUBES PER BUNDLE: (A) N/A (B) 422 
STEAM OR WATER PRESSURE - PSIG: (A) N/A (B) 300 
STEAM OR WATER TEMPERATURE - F: (A) N/A (B) 424 
SELF CLEANING DEVICE TYPE: (A) NONE (B) NONE 
MATERIAL GENERIC TYPE: {A) STAINLESS STEEL (B) CARBON STEEL 
MATERIAL SPECIFIC TYPE: (A) TYPE 316L (B)-----
MATERIAL TRADE/COMMON NAME: (A) N/A (B) _____ ___:_ 

FANS 
NUMBER OF FANS: (A) 4 ('B) 4 
NUMBER OF SPARES: (A) 0 (B) 1 
DESIGN (CFNTRTFUGAL, AXIAL, ETC.): (A) AXIAL (B) AXIAL (VARIABL[ PITCH) 
SUPPLIER: (A) BUFFALO FORGE (B) BUFFALO FORGE 
FUNCTION {UNIT/BOOSTER): (A) INDIRECT REHEAT (B) BOOSTER 
APPLICATION (INDUCED DRAFT/FORCED DRAFT) 

- WRT ABSORBER: (A) N/A .(B) FORCED DRAFT 
SERVICE {WET/DRY): {A) DRY (B) DRY 
TYPE OF WASH: {A) NONE (B) NONE 
LOCATION WRT MAJOR COMPONENTS: (A) UPSTREAM OF STEAM COIL 

(B) INLET TO ABSORBER TOWER 
FLUE GAS FLOW RATE~ ACFM: (A) 97,545 (B) 790,000 
FLUE GAS TEMPERATURE - F: (B) 250 
PRESSURE DROP- IN. H20: (B) 11 (MAXIMUM) 
MATERIAL GENERIC TYPE: {A) CARBON STEEL {B) CARBON STEEL 
MATERIAL SPECIFIC TYPE: {A) (B) AISI 1110 
MATERIAL TRADE/COMMON NAME: (A) N/A (B) N/A 
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LOCATION: (A) TOWER INLET (B) TOWER OUTLET (C) TOWER BYPASS 
(D) INDIRECT REHEAT (E) SYSTEM INLET (F) SYSTEM OUTLET 
(G) SYSTEM BYPASS 

NUMBER OF DAMPERS : ( A) 4 ( B ) 4 ( C ) 4 ( D) 4 ( E ) 2 (F) 1 ( G) 2 
FUNCTION (CONTROL/SHUT-OFF): (A) SHUT-OFF (B) SHUT-OFF (C) CONTROL 

(D) SHUT-OFF (E) SHUT-OFF (F) SHUT-OFF (G) SHUT-OFF 
GENERIC TYPE (LOUVER, BUTTERFLY, ETC.): ALL LOUVER EXCEPT GUILLOTINE FOR 

INDIRECT REHEAT 
SPECIFIC TYPE (OPPOSED BLADE, PARALLEL BLADE, ETC.): PARALLEL BLADE 
TRADE/COMMON DESIGN (SINGLE LOUVER/DOUBLE LOUVER): 5 SINGLE AND 12 DOUBLE 

I OIIVFRS 
MANUFACTURER: FORNEY ENGINEERING 
MODULATION (OPEN/CLOSED, ETC.): MODULATION USED ONLY ON TOWER BYPASS 
SFAL AIR - ACFM: 6500 
SERVICE CONDITIONS (MAX GAS TEMP/TIME): 
MATERIAL GENERIC TYPE: LOUVER- CARBON STEEL AND STAINLESS STEEL; 

GUILLOTINE - CARBON STEEL AND HIGH ALLOY 
MATERIAL SPECIFIC TYPE: LOUVER- A285 GRADE C FRAMES, A36 BLADES, AND TYPE 

410 SHAFTS AND SEALS; GUILLOTINE- HIGH ALLOY,SEALS 
MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

DUCTWORK 
LOCATION: (A) INLET TO QUENCH (B) OUTLET TO DAMPER (C) DAMPER TO STACK 

(D) BYPASS 
CONFIGURATION (CIRCULAR, RECTANGULAR, ETC.): RECTANGULAR 
OIMENSIONS (DIAMETER, LENGTH, ETC.): VARIES 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL (ALL) 
SHELL MATERIAL SPECIFIC TYPE: CARBON STEEL 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: (A,C,D) NONE (B) ORGANIC 
LINER MATERIAL SPECIFIC TYPE: (B) GLASS FLAKE/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: (B) FLAKELINE 103 

EXPANSION JOINTS 
LOCATION: HOT SIDE AND WET SIDE 
TYPE (METALLIC/ELASTOMERIC): ELASTOMERIC 
FUNCTION (GAS CIRCUIT/LIQUID CIRCUIT): GAS CIRCUIT 
PRESSURE (NEGATIVE/POSITIVE): POSITIVE 
OPERATING TEMPERATURE- F: 
DESIGN CONFIGURATION (V-SHAPED, ETC.): 
MANUFACTURER: GARLOCK 
MATERIAL: 

REAGENT PREPARATION EQUIPMENT 
FUNCTION {LIMESTONE GRINDING, LIME SLAKING, ETC.): LIMESTONE GRINDING 
PREPARATION DEVICE (BALL MILL, CRUSHER, ETC.): BALL MILL 
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DEVICE TYPE (TUBE MILL, CONICAL MILL, ETC.): WET HORIZONTAL TUBE MILL 
MANUFACTURER: KENNEDY VAN SAUN 
MATERIALS: RUBBER-LINED CARBON STEEL 
NUMBER OF DEVICES: 1 
NUMBER OF SPARES: 0 (CAN INTERCHANGE WITH BALL MILL ON UNIT 2) 
FULL LOAD DRY FEED CAPACITY - TPH: 10 
PRODUCT QUALITY - % SOLIDS: 35 
FULL LOAD PRODUCT QUANTITY EMPLOYED - GPM: 24 
PREPARED REAGENT POINT OF ADDITION: RECYCLE TANK 
ON-SITE STORAGE CAPABILITY - DAYS: 200 

TANKS 
*SEE ATTACHMENT A 

PUMPS 
*SEE ATTACHMENT B 

MAJOR PIPING 
FUNCTION (RECYCLE SLURRY, RECLAIMED 

WATER, SLUDGE, ETC.): (A) HEAVY SLURRY LINES 
(B) LIGHT SLURRY LINES AND CLEAR WATER LINES 

DIMENSIONS- IN.: VARIES 
MANUFACTURER: (A) ' (B) FIBERCAST 
MATERIAL: (A) RUBBER-LINED CARBON STEEL (B) FRP 

MAJOR VALVES 
LOCATION: (A) RECYCLE SLURRY (B) SUPERNATE (C) LIMESTONE SLURRY 
FUNCTION (ISOLATION, CONTROL, ETC.): (B) CONTROL 
TYPE (BALL, GLOBE, PLUG, ETC.): (A) PLUG (B) BUTTERFLY (C) PINCH 
CONTROL MODE (AUTOMATIC/MANUAL): (B) AUTOMATIC 
DIMENSIONS - IN.: VARIES 
MANUFACTURER: (A) DEZURIK (B) FISHER AND DEMCO (C) R.K.L. 
MATERIAL: (A) RUBBER-LINED (B) STAINLESS STEEL (C) RUBBER-LINED 

THICKENERS 
NUMBER OF THICKENERS: 1 

B NUMBER OF SPARES: 
CONFIGURATION: CENTER DRAW 
DIMENSIONS - FT: 75 DIA X 15 DEPTH 
CAPACITY - GAL: 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL WITH CONCRETE BOTTOM 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER ON WALLS AND MAT 

REINFORCED POLYESTER ON BOTTOM 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103· ON WALLS AND CEILCRETE 

2500AR ON BOTTOM 
RAKE MATERIAL: RUBBER-CLAD CARBON STEEL 
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FEED STREAM SOURCE: ABSORBER BLEED 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 5% SOLIDS 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 35% SOLIDS 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, 

PERCENT SOLIDS): 100 GPM, <1% SUSPENDED SOLIDS 
OUTLET STREAM DISPOSITION: TO CENTRIFUGES 
OVERFLOW STREAM DISPOSITION: RECYCLED TO PROCESS 

SOLIDS DEWATERING 
DEVICE GENERIC TYPE (CENTRIFUGE, VACUUM FILTER, ETC.): .CENTRIFUGE 

... DEVICE SPECIFIC TYPE {DRUM, HORIZONTAL BELT, ETC.): HORIZONTAL BASKET, · 
CENTER FEED 

DEVICE COMMON DESIGN (ROTARY, 
NUMBER OF DEVICES: 1 

BELT FILTER, ETC.): CONTINUOUS 

B NUMBER OF SPARES: 1 
CONFIGURATION: HORIZONTAL 
DIMENSIONS -· FT: 3 DIA X 6 LENGTH 
CAPACITY: 126 GPM 
SHELL .MATERIAL GENERIC TYPE: HIGH ALLO.Y 
SHELL MATERIAL SPECIFIC TYPE: HASTELLOY C-276 
SHELL MATERIAL TRADE/CeJ.1MON NAME: . HASTELLOY C-276 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 
BELT MATERIAL GENERIC TYPE: N/A . 
BELT MATERIAL SPECIFIC TYPE: N/A 
BELT MATERIAL TRADE/CeJ.1MON NAME: N/A 
FEED STREAM SOURCE (ABSORBER BLEED, THICKENER UNDERFLOW, ETC.): THICKENER 

UNDERFLOW 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 35% SOLIDS 
OUTLET STREAM CHARACTERISTICS {VOLUME FLOW RATE, PERCENT SOLIDS): 60% SOLIDS 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 60 GPM 
OUTLET STREAM DISPOSITION: LANDFILL 
OVERFLOW STREAM DISPOSITION: TO WASTE SUMP AND THEN TO THICKENER 

SLUDGE 
FULL LOAD QUANTITY - TPH/DRY: 11.6 
MOISTURE CONTENT- % TOTAL FREE WATER: 40 
PERCENT CAS03 - DRY: 22.6 
PERCENT CAS04 - DRY: 70.2 
PERCENT CAOH2 - DRY: 0.0 
PERCENT CAC03 - DRY: 2.9 
PERCENT ASH - DRY: 0. 3 
PERCENT OTHER COMPOUNDS - DRY: 3.9 (INERTS) 

SLUDGE TREATMENT 
METHOD: NONE 
COMMON DESIGN (RECYCLE STREAM, BLEED STREAM, ETC.): 
DEVICE (OXIDATION TANK, PUG MILL, ETC.): 
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PROPRIETARY PROCESS {IUCS, DRAVO, ETC.): 
INLET FLOW RATE - GPM: 
INLET QUALITY - % SOLIDS: 

SLUDGE DISPOSAL 
NATURE {INTERIM/FINAL): FINAL 

C GENERIC TYPE {LANDFILL, POND, ETC.): LANDFILL 
SPECIFIC TYPE (DIKED, SIDE HILL, ETC.): 
COMMON DESIGN {ABANDONED SURFACE MINE, ETC. : 
LOCATION (ON-SITE/OFF-SITE): ON-SITE 
TRANSPORTATION METHOD {PIPELINE, TRUCK, ETC.): TRUCK 
SITE TREATMENT (CLAY LINING, SYNTHETIC LINING, ETC.): 
SITE DIMENSIONS - AREA/DEPTH: . 
SITE CAPACITY - VOLUME/ACRE~FT/TONS: 
SITE SERVICE LIFE - YEARS: 

PROCESS CONTROL AND INSTRUMENTATION 
PROCESS STREAM: 
CHEMICAL PARAMETERS (PH, ETC.): PH, so2 CONCENTRATION 
PHYSICAL PARAMETERS (PERCENT SOLIDS, DENSITY, 

FLOW, ETC.): DENSITY, GAS FLOW, LIQUID FLOW 
CONTROL LEVELS: PH 5.4, SOLIDS 12-15% 
MONITOR TYPE {MANUFACTURER, ETC.): UNILOK ~PH, OHMART- DENSITY, BROOKS­

FLOW, DYNASCIENCES - MODULE S02, 
LEAR-SIEGLER - STACK S02 

MONITOR LOCATION: RECYCLE TANK 
PROCESS CONTROL MANNER (AUTOMATIC/MANUAL): AUTOMATIC 
PROCESS CONTROL MODE (FEEDBACK/FEED FORWARD): FEEDBACK . . . 

WATER BALANCE 
WATER BALANCE ENTRIES {DESIGN/ACTUAL): DESIGN 
TYPE (OPEN/CLOSED): CLOSED 
EVAPORATION WATER LOSS- GPM: 282 
SUJOI,F. HYDRATION WATER LOSS - GPM: 9 
SLUDGE INTERSTITIAL WATER LOSS - GPM: 33 
POND SEEPAGE/RUNOFF WATER LOSS - GPM: 0 

D EFFLUENT WATER LOSS- GPM: 0 
RECEIVING WATER STREAM NAME: N/A 
MAKEUP WATER ADDITION- GPM: 321 
SOURCE OF MAKEUP WATER (RIVER WATER, ETC.): COOLING TOWER SLOWDOWN 
MAKEUP WATER ADDITION POINTS & AMOUNTS: WASH TANKS - 204 GPM; 

\ SEAL WATER - 117 GPM 
MAKEUP WATER PRE-TREATMENT TYPE: STRAINER 

CHEMICALS AND CONSUMPTION 
FUNCTION (ABSORBENT, ·sOLIDS SETTLING, ETC.): ABSORBENT 
NAME {LIMESTONE, ADIPIC ACID, ETC.): LIMESTONE 
PRINCIPAL CONSTITUENTS: CaC03 
SOURCE/SUPPLIER: 
SUPPLIER LOCATION: CANYON CITY, CULURAUO 
CONSUMPTION (SPECIFY UNITS): 7,000 LB/HR 
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UTILIZATION - %: <50 TO >99 
POINT OF ADDITION: BALL MILL 
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ECONOMICS (ADJUSTED FOR CONSISTENCY; MID-1980 TIME BASE; 65% CAPACITY FACTOR) 
CAPITAL COST - $: 66,000,000 
CAPITAL COST - $/KW: 
OPERATING COST - MILLS/KWH: 

MAINTENANCE COST: 
LABOR COST: 
UTILITIES COS : 
CHEMICALS COST: 
WASTE DISPOSAL COST: 

FGD SPARE CAPACITY INDICES 
SCRUBBER - %: N/A 
AOSOROCR .. X: 33.3 . 
MIST ELIMINATOR - %: 33.3 
REHEATER - %: 33.3 EACH METHOD 
FAN - %: 
BALL MILL - %: 0 
SLAKER - %: N/A 
EFFLUENT HOLD TANK - %: 33.3 
RECIRCULATION PUMP - %: 
THICKENER - %: 0 
VACUUM FILTER - %: N/A 
CENTRIFUGE - %: 50 

FGD SPARE COMPONENT INDICES 
SCRUBBER: N/ A 
ABSORBER: 1. 0 
MIST ELIMINATOR: 
REHEATER: 
FAN: 
BALL MILL: 
SLAKER: N/A 
EFFLUENT HOLD TANK: 
RECIRCULATION PUMP: 
THICKENER: 
VACUUM FILTER: N/A 
CENTRIFUGE: 0.5 

PILOT PLANT 
UNIT NUMBER: NONE 
PARTICIPANTS: 
PROCESS:, 
PLANT DESIGN: 
SUPPLIER: 
SERVICE DATE: 
PERIOD OF OPERATION - MONTHS: 
GAS FEED: 
EQUIVALENT SCRUBBED CAPACITY - MW: 
STATUS (ACTIVE/TERMINATED): 
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ATTACHMENT A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): RECIRCULATION 
NUMBER OF TANKS: 4 
NUMBER OF SPARES: · 1 
TYPE (OPEN/COVERED): OPEN 
LOCATION: AT BOTTOM OF ABSORBER 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 45 DIA X 20 HIGH 
CAPACITY - GAL: 208,000 
RETENTION TIME - MIN: 8 
NUMBER OF AGITATORS: 4 PER TANK 
AGITATOR CONFIGURATION: TOP ENTRY, CIRCUMFERENCE 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/ A 

. LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): LIMESTONE SLURRY 

STORAGE 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): OPEN 
LOCATION: PRODUCT DISCHARGE OF BALL MILL LOOP 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 20 DIA X 18 HIGH 
CAPACITY - GAL: 38,188 
RETENTION TIME - MIN: 8 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: TOP ENTRY, CENTER 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL. 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 

.SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): SUPERNATANT 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): COVERED 
LOCATION: OVERFLOW OF THICKENER 
CONFIGURATION: CIRCULAR 
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DIMENSIONS - FT: 20 DIA X 18 HIGH 
CAPACITY - GAL: 36,875 
RETENTION TIME - MIN: i8 
NUMBER OF AGITATORS: 0 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS:. N/A 
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SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLt, tiC.): WASH SLURRY 
NUMBER OF TANKS: 4 
N IMBER OF SPARES: 1 
TYPE (OPEN/COVERED): OPFN 
LOCATION: OVERFLOW OF RECYCLE SLURRY CLASSIFIER 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 12.5 DIA X 8 HIGH 
CAPACITY - GAL: 5349 
RETENTION TIME - MIN: 10 
NUMBER OF AGITATORS: 4 
AGITATOR CONFIGURATION: TOP ENTRY, CENTER 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC .TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC T~PE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAkELINE 103 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): POLYELECTROLYTE 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): OPEN 
LOCATION: POLYELECTROLYTE ADDITION SKID 
CONFIGURATION: CIRCULAR 
DIMENSIONS- FT: 3 DIA X 3 HIGH 
CAPACITY - GAL: 
RETENTION TIME - MIN: N/A 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: LIP MOUNTED 
AGITATOR MATERIALS: TYPE 316 SS 
SHELL MATERIAL GENERIC TYPE: ORGANIC 
SHELL MATERIAL SPECIFIC TYPE: FRP 
SHELL MATERIAL TRADE/COMMON NAME: 
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LINER MATERIAL GENERIC JYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 
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FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): WASTE SLURRY 
SUMP 

NUMBE~ OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): COVERED 
LOCATION: OVERFLOW FROM RECYCLE TANK 
CONFIGURATION: RECTANGULAR 
DIMENSIONS - FT: 17 X 17 X 10 DEPTH 
CAPACITY - GAL: 21,670 
RETENTION TIME - MIN: 10 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: TOP ENTRY, CENTER 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: INORGANIC 
SHELL MATERIAL SPECIFIC TYPE: CONCRETE 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: MAT REINFORCED POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: CEILCRETE 2500AR 
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ATTACHMENT B 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): RAW WATER 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 0 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): DIRECT DRIVE 
COMMON DESIGN (V-BELT, ETC.): DIRECT DRIVE 
MANUFACTURER: GOULDS 
PUMP MODEL NUMBER: 3196 MT 
PUMP DRIVE (BELTt VARIABLE, DIRECT, ETC.): DIRECT 
CAPACITY - GPM: 156 
MOTOR BRAKE HP: £0 
SPEED ~ RPM: 3500 
HEAD- ~1: !40 
SERVICE {PH, SOLIDS): PH 7, NEGLIGIBLE SOLIDS 
CASING MATERIAL GENERIC TYPE: CARBON STEEL 
CASING MATERIAL SPfCIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: BRASS 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA : 

PUMPS 
FUNCTION {ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): RECLAIM SUMP 
NUMBER OF PUMPS: 7 
Nlft1BER OF SPARES: 0 
GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELl UHIVE, DIRECT DRIVE, ETC.): BELT DRIVC 
COMMON DESIGN {V-BELT, ETC.): V-BELT 
MANIIF Af.TliR ER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: AA-6-V 
PUMP DRIVE {BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 36 
MOTOR BRAKE HP: 3 
SPEED - RPM: 1600 
HEAD - FT: 48 
SERVICE {PH, SOLIDS): PH 3.5-9.0, 0-50% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYP~: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION {ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): POND 
NUMBER OF PUMPS: 1 
NUMBER OF SPARES: 0 



-377-

UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/1'2/81 

COLORADO.-UTE ELECTRIC 
CRAIG 1 

GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): DIESEL DRIVEN 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: GOULDS 
PUMP MODEL NUMBER: 3796 MT 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 250 
MOTOR BRAKE HP: 9 
SPEED - RPM: 1750 
HEAD - FT: 63 
SERVICE (PH,· SOLIDS): PH 7, NEGLIGIBLE SOLIDS 
CASING MATERIAL GENERIC TYPE: CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: BRASS 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, 

ABSORBER RECIRCULATION, ETC.): COOLING TOWER SLOWDOWN BOOSTER 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): DIRECT DRIVE 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: GOULDS 
PUMP MODEL NUMBER: 3196 MT 
PUM~ DRIVE (BELT, VARIABLE, DIRECT, ETC.): DIRECT 
CAPACITY ~ GPM: 560 
MOTOR BRAKE HP: 5 
SPEED - RPM: 1150 
HEAD - FT: 25 
SERVICE (PH, SOLIDS): PH /, NEGLIGIBLE SOLIDS 
CASING MATERIAL GENERIC TYPE: CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NA : 
IMPELLER MATERIAL GENERIC TYPE: BRASS 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA : 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.}: ABSORBER 

RECIRCULATION 
NUMBER OF PUMPS: 8 
NUMBER OF SPARES: 0 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): V-BELT 
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. MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL. NUMBER: DG-9-5 
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PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 14,000 
MOTOR BRAKE HP: 500 
SPEED - RPM: 525 
HEAD - FT: 103 
SERVICE {PH, SOLIDS): PH 5.6-6.1, 15% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: RUBBER:CINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA.r.E=-:--------------

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): WASH SLURRY 
NUMBER OF PUMPS: 8 
NUMBER OF SPARES: . 4 
GENERIC TYPE (CENTRIFUGAL, DIAPHRA(}l, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN ( V-BEL T, ETC.): V-BELT 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: B-6-6 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 550 
MOTOR BRAKE HP: 30 
SPEED - RPM: 950 
HEAD - FT: 99 
SERVICE (PH, SOLIDS): PH 5.6-6.1, 6% SOLIDS 
CASING MATERIAL GENERIC TYPF: .: RIIRRFR-1. TNEO CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARHON STEEL 
IMPELLER MATERIAL SPECIFIC rYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): SUPERNATANT 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRA(}l, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON fJESIGN (V-BELT. ETC.): V-BELT 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: B-6-6 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 1100 
MOTOR BRAKE HP: 40 
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SERVICE (PH, SOLIDS): PH 7, NEGLIGIBLE SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

P l1>1PS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): THICKENER UNDERFLOW 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): HYDRAULIC DRIVE 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: WARMAN 
PUMP MODEL NUMBER: 2-1.5 BM 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): VARIABLE 
CAPACITY - GPM: 156 
MOTOR BRAKE HP: 20 
SPEED- RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): PH 5.6-7.5, 35% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA : 

PlJ-lPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): POLYELECTROLYTE 
NUMBER OF PUMPS: 1 
NUMBER OF SPARES: 0 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): PISTON 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): DIRECT 
COMMON DESIGN (V-BELT, ETC.): VARIABLE CAPACITY 
MANUFACTURER: WALLACE AND TIERNAN 
PUMP MODEL NUMBER: FA 56 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): VARIABLE SPEED 
CAPACITY - G PM : 1 0 
MOTOR BRAKE HP: 
SPEED - RPM: 1725 
HEAD - FT: 50 

. SERVICE (PH, SOLIDS): VARIABLE PH, NEGLIGI~LE SOLIDS 
CASING MATERIAL GENERIC TYPE: STAINLESS STEEL PISTON 
CASING MATERIAL. SPECIFIC TYPE: 
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IMPELLER MATERIAL GENERIC TYPE: N/A 
IMPELLER MATERIAL SPECIFIC TYPE: N/A 
IMPELLER MATERIAL TRADE/COMMON NAME: N/A 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): WASTE SLURRY 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT nRTVF, DIRECT DRIVE, ETC.}: BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): V-DELT 
MANUFACTURER: ALLEN-SHERMAN-HU~~ 
PUMP MODEL NUMBER: B-6-6 

·puMP DRIVE (BELT, VARIAHLl, UlKECT, ETC.): BELT 
CAPACITY - GPM: 1104 
MOTOR BRAKE HP: 50 
SPEED - RPM: 800 
HEAD - FT: 104 
SERVICE (PH, SOLIDS): PH 5.6-7.5, 4.3% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): MILL RECIRCULATION 
NUMBER OF PUMPS: ~ 
NLMBE R OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
C.OMMON DESIGN (V-BELT, ETC.): V-BELT 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: A-6-6 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 155 
MOTOR BRAKE HP: 15 
SPEED - RPM: 1l~U 
HEAD - FT: 80 
SERVICE (PH, SOLIDS): PH 7, 35% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
C.ASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NA : 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 
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FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): LIMESTONE SLURRY 
FEED 

NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-BELT~ ETC.): V-BELT 
MANUFACTURER: ALLENlSHERMAN-HOFF 
PUMP MODEL NUMBER: A-6-6 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.}: BELT 
CAPACITY - GPM: 220 
MOTOR BRAKE HP: 25 
SPEED - RPM: 1400 
HEAD - FT: 115 
SERVICE (PH, SOLIDS): PH 7, 35% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NA : 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAM 
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COMMENTS/FOOTNOTES 

A THERE ARE TWO MODES OF REHEAT, DEPENDING ON INLET S02 CONCENTRATION. 
WITH LOW SULFUR COAL (> 0.24% S) 250 F INLET FLU~ GAS MAY BE BYPASSED TO 
RAISE ABSORBER EXIT GAS TEMPERATURE 50 F. WITH HIGH SULFUR COAL (> 0.96% 
S), AMBIENT AIR IS HEATED TO 383 F BY A STEAM COIL AND IS INJECTED-INTO THE 
ABSORBER EXIT. MIXED MODE OPERATION IS ALSO POSSIBLE. 

DESIGN CONDITIONS-MAX. SULFUR, 0% BYPASS 
NORMAL CONDITIONS-AVG. SULFUR, 23% BYPASS 
NORMAL CONDITIONS~MIN. SUL~UH, 37~ BYPASS 

B ONE PER UNIT WITH COMMON SPARE. 
C THE SLUDGE IS TEMPORARILY DEPOSITED ON SITE, BUT A SURFACE MINE WILL 

EVENTUALLY BE UTILIZED IN THE FUTURE. 
D DURING UPSETS, THE SUPERNATE TANK OVERFLOWS TO THE EVAPORATION PONDS. 
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COMPANY NAME: COLORADO-UTE ELECTRIC ASSOCIATION 
ASSOCIATED UTILITIES: SALT RIVER PROJECT, PLATTE RIVER POWER AUTHORITY, AND 

TRI-STATE GENERATION & TRANSMISSION ASSOCIATIDN 
PLANT NAME: CRAIG 
UNIT NUMBER: 2 
PLANT ADDRESS: P.O. BOX 1307 
CITY: CRAIG 
COUNTY: MOFFAT 
STATE: COLORADO 
ZIP CODE: 81625 
EPA REGION: 8 
RIVER BASIN/LAKE REGION: YAMPA 
REGULATORY CLASSIFICATION: STATE STD MORE STRINGENT THAN NSPS (12/71) 
PARTICLE EMISSION LIMITATION- LB/MM BTU: 0.1 (20% OPACITY) 
S02 EMISSION LIMITATION - LB/MM BTU: 0.4 
NOX EMISSION LIMITATION- LB/MM BTU: 0.7 
NET PLANT GENERATING CAPACITY - MW: 900 
GROSS UNIT GENERATING CAPACITY - MW: 455 
NET UNIT GENERATING CAPACITY WITH FGD - MW: 400 
NET UNIT GENERATING CAPACITY W/0 FGD - MW: 406 
EQUIVALENT SCRUBBED CAPACITY - MW: 455 

UNIT DATA (BOILER AND STACK) 
BOILER SUPPLIER: BABCOCK & WILCOX 
FURNACE 'TYPE (PULVERIZED COAL, CYCLONE, ETC.): PULVERIZED COAL 
FURNACE FIRING METHOD: FRONT AND REAR 
WET BOTTOM/DRY BOTTOM: DRY BOTTOM 
FURNACE DRAFT TYPE (FORCED, INDUCED, BALANCED): BALANCED 
SERVICE LOAD (BASE, PEAK, STANDBY, ETC.): BASE 
COMMERCIAL SERVICE DATE: 11/79 
DESIGN BOILER FLUE GAS FLOW - ACFM: 1,530,600 
FLUE GAS TEMPERATURE- F: 250 
FLUE GAS OXYGEN - %: 5 
HEAT RATE - BTU/KWH: 10,600 
DESIGN FIRING RATE - TPH: 250 
EXCESS AIR - %: 20 
CAPACITY FACTOR - %: "'50 
STACK HEIGHT - FT: 600 
SHELL MATERIAL: CONCRETE 
FLUE MATERIAL GENERIC TYPE: INORGANIC 
FLUE MATERIAL SPECIFIC TYPE: ACID-RESISTANT BRICK AND MORTAR 
FLUE MATERIAL TRADE/COMMON NAME: 
FLUE LINER MATERIAL GENERIC TYPE: NONE 
FLUE LINER MATERIAL SPECIFIC TYPE: N/A 
FLUE LINER MATERIAL TRADE/COMMON NAME: N/A 
FLUE INNER DIAMETER- FT: .35.8 
STACK GAS INLET TEMPERATURE - F: 260 
STACK GAS OUTLET VELOCITY. - FT/SEC: 60 
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FUEL GRADE (LIGNITE, SUBBITUMINOUS, ETC.): SUBBITUMINOUS 
NAME OF SUPPLIER: UTAH INTERNATIONAL 
MINE NAME/AREA: ONE MILE SOUTH OF PLANT SITE 
MINE LOCATION - COUNTY: MOFFAT 
MINE LOCATION - STATE: COLORADO 
AVERAGE HEAT CONTENT- BTU/LB: 10,000 
RANGE HEAT CONTENT - BTU/LB: 9100-10,300 
AVERAGE ASH CONTENT - %: 8.0 
RANGE ASH CONTENT - %: 5.5-11.5 
AVERAGE MOISTURE CONTENT - %: 16.0 
RANGE MOISTURE CONTENT - %: 13.0-19.0 
AVERAGE SULFUR CONTENT - %: 0.45 
RANGE SULFUR CONTENT- %: 0.4-0.5 
AVERAGE CHLURlUt CONTENT - %: .03 
RANGE CHLORIDE CONTENT- %: 0.00-0.10 
FUEL ANALYSIS METHOD (AVERAGE, SPOT, TYPICAL): TYPICAL 
FUEL ANALYSIS DATE: 1979 

PARTICLE CONTROL GENERAL DATA 
CONFIGURATION (INTEGRATED/SEGREGATED): SEGREGATED 
SPACE REQUIREMENTS - SQ FT: 

MECHANICAL COLLECTOR 
NUMBER OF MECHANICAL COLLECTORS: NONE 
NUMBER OF SPARES: 
TYPE: 
SUPPLIER: 
INLET FLUE GAS CAPAC! IY - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
PRE<;<;IIRF OROP- IN. H20; 
PARTICLE OUTLET LOAD - GR/SCF: 
PARTICLE REMOVAL EFFICIENCY - %: 

ELECTROSTATIC PRECIPITATOR 
NUMBER OF ELECTROSTATIC PRECIPITATORS: 1 
NUMBER OF SPARES: 0 
TYPE (HOT SIDE/COLD SIDE): HOT SIDE 
SUPPLIER: BELCO 
INLET FLUE GAS CAPACITY - AC~M: 2,950,000 
INLET FLUE GAS TEMPERATURE - F: 750 
PRESSURE DROP - IN. H20: 3.0 
PARTICLE OUTLET LOAD - GR/SCF: 0.01 
PARTICLE REMOVAL EFFICIENCY - %: 99.9 
FLUE GAS CONDITIONING TYPE: NONE 

PARTICLE SCRUBBER 
NUMBER OF PARTICLE SCRUBBERS: NONE 
NUMBER OF SPARES: 
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GENERIC TYPE (VENTURI, PACKED TOWER, ETC.): 
SPECIFIC TYPE (FIXED THROAT, MOBILE BED, ETC.): 
TRADE/COMMON NAME: 
SUPPLIER: 
DIMENSIONS - FT: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BOILER LOAD PER SCRUBBER (DESIGN) - %: 
GAS CONTACTING DEVICE TYPE (MOBILE BALLS, ~ODS, ETC.): 
NUMBER OF GAS CONTACTING ZONES: 
DISTANCE BETWEEN CONTACTING ZONES - IN.: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP - PSI: 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 
PH CONTROL ADDITIVE: 
GAS-SIDE PRESSURE DROP - IN. H20: 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
INLET GAS FLOW RATE - ACFM: 
(NLET GAS TEMPERATURE - F: 
INLET S02 LEVEL - PPM: 
INLET S02 LEVEL - LB/MM BTU: 
INLET PARTICLE LEVEL - GR/SCF: 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE- F: 
OUTLET S02 LEVEL - PPM: 
OUTLET S02 LEVEL - LB/MM BTU: 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - %: 
PARTICLE REMOVAL EFFICIENCY - %: 

FGD SYSTEM GENERAL DATA 
PROCESS TYPE (LIME, LIMESTONE, ETC.): LIMESTONE 
PROCESS ADDITIVES (MG/ADIPIC AClU/E IC.): NONE 
SYSTEM SUPPLIER: PEABODY PROCESS SYSTEMS 
A-E FIRM: STEARNS-ROGER 
CONSTRUCTION FIRM: PEABODY PROCESS SYSTEMS 
APPLICATION (NEW/RETROFIT): NEW 
PARTICLE DESIGN REMOVAL EFFICIENCY - %: 99.8 (ESP) 
S02 DESIGN REMOVAL EFFICIENCY - %: 85 
CURRENT STATUS: OPERATIONAL 
TERMINATION DATE: N/A 
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COMMERCIAL START-UP: 7/81 
INITIAL START-UP: 12/79 
CONSTRUCTION COMPLETION: 10/80 
CONSTRUCTION INITIATION: 
CONTRACT AWARDED: 5/77 
LETTER OF INTENT SIGNED: 5/77 
INITIATED BID REQUEST: 
INITIATED PRELIMINARY DESIGN: 

FGD DESIGN AND OPERATING PARAMETERS 
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DESIGN COAL SULFUR CONTENT - %: 0.96 
DESIGN COAL HEAT CONTtNT - BTU/LB: 9600 
DESIGN COAL ASH CONTENT - %: 11.6 
DESIGN COAL MOISTURE CONTENT - %: 15.3 
DESIGN COAL CHLORIDE CONTENT- %: 0.1 
FGD SYSTEM SPACE REQUIREMENTS - SQ FT: 130,680 
FGD SYSTEM TURNDOWN RATIO: >3:1 . 
FGD SYSTEM TURNDOWN METHOD: TAKE TRAINS OFF LINE 
FGD SYSTEM PRESSURE DROP - IN. H20: 3 (9 TRIPS IT OFF) 
FGD SYSTEM OXIDATION - %: 99 
FGD SYSTEM SCRUBBER RECYCLE LIQUOR - %SOLIDS: N/A 
FGD·SYSTEM ABSORBER RECYCLE LIQUOR- %SOLIDS: 15 
FGD SYSTEM MAINTENANCE RESPONSIBILITY LEVEL (SAME AS BOILER, LOWER, OR 

HIGHER): SAME AS BOILER . 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MANHOURS/DAY): 264 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT 

(OPERATORS/SHIFT): 6 FOR BOTH UNITS 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE 

PERSUNNEL/SHfFT): 10 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE SHIFTS/DAY): 3 
FGD SYSTEM MAINTENANCE BY OUTSIDE CONTRACTORS (MANHOURS/YEAR): 0 
TYPE OF FGD SYSTEM MAINTENANCE CREW (DEDICATED, ETC.): ROTATED 

SCHEDULE FOR BOILER MAINTENANCE PERSONNEL 
ROTATION TO FGD SYSTEM: PICK AT RANDOM 

TYPE OF MAINTENANCE SUPERVISORS (DEDICATED, ETC.): DEDICATED 
FGD SYSTEM BYPASS CAPABILITY (YES/NO): YES 
RESTRICTIONS TO USING BYPASS: NO 
TIME SCHEDULE FOR REDUCED BOILER LOAD: REDUCED LOAD AT NIGHT 
TIME SCHEDULE FOR BOILER SHUTDOWNS: ANNUAL 
PLANNED MAINTENANCE DURING REDUCED 

BOILER LOAD {TYPE AND FREQUENCY): DON'T PLAN TO REDUCE LOAD; WASH ~NE 
TRAIN AT NIGHT 

PLANNED MAINTENANCE DURING BOILER 
SHUTDOWNS (TYPE AND FREQUENCY): REPAIR WHAT NEEDS TO BE DONE 

TYPE OF MAINTENANCE PERFORMED WHEN FAILURE OCCURS (OTHER THAN CORRECTING 
CAUSE OF FAILURE): PUT AS MUCH PERSONNEL AS POSSIBLE TO DO WHAT NEEDS TO 

BE DONE 
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QUENCHER/PRESATURATOR 
NUMBER ~F QUENCHERS/PRESATURATORS: 4· 
NUMBER OF SPARES: 1 
TYPE: QUENCH DUCT 
LOCATION: INLET TO ABSORBER 
SUPPLIER: PEABODY PROCESS SYSTEMS 

COLORADO-UTE ELECTRIC 
CRAIG 2 

·sHELL MATERIAL G~NERIC TYPE: HIGH ALLOY · 
SHELL MATERIAL SPECIFIC TYPE: INCOLLOY 825 
SHELL MATERIAL TRADE/C<J'1MON NAME: INCOLLOY 825 
LINER MATERIAL GENERIC TYPE: ORGANIC (IN TRANSITION REGION) 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 
INLET GAS FLOW - ACFM: 460,000. 
INLET GAS TEMPERATURE - F: 250 
PRESSURE DROP - IN. H20: <1 
LIQUID TYPE (MAKEUP WATER, RECLAIMED WATER, 

ABSORBER SLURRY, ETC.): ABSORBER SLURRY 
LIQUID RECIRCULATION RATE - GPM: 400-650 
L/G RATIO - GAL/1000 ACF: 1.6 (DESIGN) 
NUMBER OF SPRAY HEADERS: 1 (16 NOZZLES) 
NOZZLE MATERIAL: SILICON CARBIDE 
NOZZLE PRESSURE DROP- PSI: 

ABSORBER 
NUMBER OF ABSORBERS: 4 
NUMBER OF SPARES: 1 
GENERIC TYPE: SPRAY TOWER 
SPECIFIC TYPE: OPEN COUNTERCURRENT SPRAY 
TRADE/C<J'1MON NAME: SPRAY TOWER 
SUPPLIER: PEABODY PROCESS SYSTEMS 
DIMENSIONS - FT: 32 DIA. X 52.5 HIGH 
SMELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATE~IAL SPECIFIC TYPE: AISI 1110 
SII[LL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: RUBBER IN SPRAY ZONE AND GLASS FLAKE/ 

POLYESTER ABOVE AND BELOW SPRAY ZONE 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 
BOILER LOAD PER ABSORBER - %: 30 
GAS/LIQUID CONTACT DEVICE TYPE: NONE 
NUMBER OF GAS CONTACTING ZONES: 4 
DISTANCE BETWEEN GAS CONTACTING ZONES- IN.: 120-180 
NUMBER OF SPRAY HEADERS:. 4 . 
NOZZLE MATERIAL: SILICON CARBIDE 
NOZZLE PRESSURE DROP - PSI: 12 
LIQUID RECIRCULATION RATE - GPM: 24,000 
L/G RATIO - GAL/1000 ACF: 53 
GAS-SIDE PRESSURE DROP - IN. H20: 1.5 
SUPERFICIAL GAS VELOCITY - FT/SEC: 10 
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ABSORBER TURNDOWN RATIO: CAN RUN 0-100% FOR LIMITED TIME (DEMISTER 
EFFICIENCY VARIES W/LOAD) 

ABSORBER TURNDOWN METHOD: REDUCE GAS FLOW; CHANGE FAN BLADE PITCH 
INLET GAS FLOW RATE - ACFM: 460,000 
INLET GAS TEMPERATURE- F: 250 
INLET S02 LEVEL - PPM: 350 
INLET S02 LEVEL - LB/MM BTU: 0.8 
INLET PARTICLE LEVEL - GR/SCF: 0.010 
INLET PARTICLE LEVEL - LB/MM BTU: 0.032 
OUTLET GAS FLOW RATE - ACFM: 627,000 (WITH INDIRECT REHEAT) 
OUTLET GAS TEMPERATURE - F: 164 
OUTLET S02 LEVEL - PPM: <150 (IN STACK) 
OUTLET S02 LEVEL - LB/MM BTU: 0.4 
OUTLET PARTICLE LEVEL - GR/SCF: 0.005 
OUTLET PARTICLE LEVEL - LB/MM BTU: 0.016 
S02 REMOVAL EFFICIENCY - %: 85 
PARTICLE REMOVAL EFFICIENCY.-%: 50 

MIST ELIMINATOR 
FUNCTION (PRE-MIST ELIMINATOR/MIST ELIMINATOR): (A) PRE-MIST.ELIMINATOR 

(B) MI.ST ELIMINATOR 
TOTAL NUMBER OF MIST ELIMINATORS: 4 
NUMBER OF SPARES: 1 
NUMBER PER MODULE: 1 
GENERIC TYPE: (B) IMPINGEMENT 
SPECIFIC TYPE: (B) BAFFLE 
COMMON DESIGN: (A) PERFORATED WASH TRAY (B) CHEVRON VANE 
MANUFACTURER: (B) CEILCOTE 
CONFIGURATION (HORIZONTAL/VERTICAL): HORIZONTAL 
SHAPE (Z-SHAPE/A-FRAME): (B) S-SHAPE 
NUMBER OF STAGES: 1 
NUMBER Uf- PASSI:S/~IAGI:: (B) 4 
FREEBOARD DISTANCE - FT: (B) 5.0 
DISTANCE BETWEEN STAGES- IN.: N/A 
DISTANCE BEn.JEEN VANES- IN.: (B) 1.2 
VANE ANGLES -DEGREES: (B) 45 
PRESSURE DROP - IN. H20: (B) 1.0 
SUPERFICIAL GAS VELOCITY - FT/SEC: 10 
CONSTRUCTION MATERIAL GENERIC TYPE: (A) STAINLESS STEEL (B) ORGANIC 
CONSTRUCTION MATERIAL SPECIFIC TYPE: (A) TYPE 316 (B) POLYPHENYLENE OXIDE 
CONSTRUCT ION MATERIAL TRADE/COMMON NAME: (B) NORYL® 
WASH WATER SOURCE (FRESH, BLENDED, SUPERNATANT): (B) MAKEUP 
POINT OF WATER COLLECTION: {B) WASH TANK 
WASH DIRECTION (OVERSPRAY/UNDERSPRAY, FRONTSPRAY/BACKSPRAY): (B) OVERSPRAY 
WASH FREQUENCY: {B) CONTINUOUS 
WASH DURATION: (B) N/A 
WASH RATE -GAL/MIN: (B) 100 
WASH COVERAGE - GAL/MIN/ SQ FT: (A) 0. 5 (B) 0.12 
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REHEATER 
NUMBER OF REHEATERS: (A) 4 (B) 4 
NUMBER OF SPARES: (A) 1 (B) 1 
NUMBER PER MODULE: {A) 1 (B) 1 
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GENERIC TYPE (IN-LINE, INDIRECT HOT AIR, 
IN-LINE BURNER, ETC.): (A) BYPASS (B) INDIRECT HOT AIR 

SPECIFIC TYPE (STEAM, HOT WATER, ETC.): (A) COLD SIDE 
{B) EXTERNAL HEAT BUNDLES 

CCJ-1MON DESIGN (BARE OR FIN TUBES, 
GAS OR OIL, ETC.): (A) N/A {B) STEAM TUBE BUNDLES 

COMBUSTION FUEL SULFUR CONTENT - %: (A) N/A (B) N/A 
LOCATION: {A,B) OUTLET DUCT BETWEEN ME AND OUTLET DAMPER 

A AVERAGE PERCENT OF GAS BYPASSED FOR REHEAT: 0-37 
TEMPERATURE INCREASE - F: (A) 50 (B) 50 
INLET FLUE GAS FLOW RATE - ACFM: 413,000 
INLET FLUE GAS TEMPERATURE - F: 110 
OUTLET FLUE GAS FLOW RATE - ACFM: 640,000 
OUTLET FLUE GAS TEMPERATURE - F: (A) 165 (B) 160 
ENERGY REQUIREMENT - MM BTU/HR: (A) N/A 

(B) 16 X 106 BTU/HR (NOT USED YET) 
NUMBER OF HEAT EXCHANGER BANKS: (A) N/A (B) 1 
NUMBER OF BUNDLES PER BANK: (A) N/A (B) 1 
NUMBER OF TUBES PER BUNDLE: (A) N/A (B) 422 
STEAM OR WATER PRESSURE - PSIG: (A) N/A (B) 300 
STEAM OR WATER TEMPERATURE - F: (A) N/A (B) 424 
SELF CLEANING DEVICE TYPE: (A) NONE (B) NONE 
MATERIAL GENERIC TYPE: {A) STAINLESS STEEL (B) CARBON STEEL 
MATERIAL SPECIFIC TYPE: (A) TYPE 316L (B) ----­
MATERIAL TRADE/COMMON NAME: (A) N/A (B) ------

FANS 
NUMBER OF FANS: {A) 4 (B) 4 
NUMBER OF SPARES: {A) 0 (B) 1 
DESIGN (CENTRIFUGAL, AXIAL, FTC.): (A) AXIAL (B) AXIAL (VARIABLE PITCH) 
SUPPLIER: {A) BUFFALO FORGE {B) BUFFALO FORGE 
FUNCTION (UNIT/BOOSTER): (A) INDIRECT REHEAT (B) BOOSTER 
APPLICATION (INDUCED DRAFT/FORCED DRAFT) 

- WRT ABSORBER: {A) N/A (B) FORCED DRAFT 
SERVICE (WET/DRY): (A) DRY (B) DRY 
TYPE OF WASH: (A) NONE (B) NONE 
LOCATION WRT MAJOR COMPONENTS: (A) UPSTREAM OF STEAM COIL 

{B) INLET TO ABSORBER TOWER 
FLUE GAS FLOW RATE - ACFM: (A) 97,545 (B) 790,000 
FLUE GAS TEMPERATURE - F: (B) 250 
PRESSURE DROP- IN. H20: (B) 11 (MAXIMUM) 
MATERIAL GENERIC TYPE: (A) CARBON STEEL {B) CARBON STEEL 
MATERIAL SPECIFIC TYPE: (A) (B) AISI 1110 
MATERIAL TRADE/COMMON NAME: (A) N/A (B) N/A 
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LOCATION: (A) TOWER INLET (B) TOWER OUTLET (C) TOWER BYPASS 
(D) INDIRECT .REHEAT (E) SYSTEM INLET (F) SYSTEM OUTLET 
(G) SYSTEM BYPASS 

NUMBER OF DAMPERS: (A) 4 (B) 4 (C) 4 (D) 4 (E) 2 (F) 1 (G) 2 
FUNCTION (CONTROL/SHUT-OFF): (A) SHUT-OFF (B) SHUT-OFF (C) CONTROL 

(D) SHUT-OFF (E) SHUT-OFF (F) SHUT-OFF (G) SHUT-OFF 
GENERIC ,TYPE (LOUVER, BUTTERFLY, ETC.): ALL LOUVER EXCEPT GUILLOTINE FOR 

INDIRECT REHEAT · 
SPECIFIC TYPE (OPPOSED BLADE, PARALLEL BLADE, ETC.): PARALLEL BLADE 
TRADE/C()1MON DESIGN (SINGLE LOUVER/DOUBLE LOUVER): 5 SINGLE AND 12 DOUBLE 

LOUVERS 
MANUFACTURER: FORNEY ENGINEERING 
MODULATION (OPEN/CLOSED, ETC.): MODULATION USED ONLY ON TOWER BYPASS 
SEAL AIR - ACFM: 6500 
SERVICE CONDITIONS {MAX GAS TEMP/TIME): 
MATERIAL GENERIC TYPE: LOUVER- CARBON STEEL AND STAINLESS STEEL; 

GUILLOTINE - CARBON SHEL AND HIGH ALLOY 
MATERIAL SPECIFIC TYPE: LOUVER - A285 GRADE C F~AMES,. A36 BLADES, AND TYPE 

410 SHAFTS AND SEALS; GUILLOTINE - HIGH ALLOY SEALS 
MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

DUCTWORK 
LOCATION: (A) INLET TO .QUENCH (B) OUTLET TO DAMPER (C) DAMPER TO STACK 

(D) BYPASS 
CONFIGURATION (CIRCULAR, RECTANGULAR, ETC.): RECTANGULAR 
DIMENSIONS (DIAMETER, LENGTH, ETC.): VARIES 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL (ALL) 
SHELL MATERIAL SPECIFIC TYPE: CARBON STEEL: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: (A,C,D) NONE (B) ORGANIC 
LINER MATERIAL SPECIFIC TYPE: (B) GLASS FLAKE/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: (B) FLAKELINE 103 

EXPANSION JOINTS 
LOCATION: HOT SIDE AND WET SIDE 
TYPE (METALLIC/ELASTOMERIC): ELASTOMERIC 
FUNCTION (GAS CIRCUIT/LIQUID CIRCUIT): GAS CIRCUIT 
PRESSURE (NEGATIVE/POSITIVE): POSITIVE 
OPERATING TEMPERATURE - F: 
DESIGN CONFIGURATION (V-SHAPED, ETC.): 
MANU~AClURER: GARLOCK 
MATERIAL: 

REAGENT PREPARATION EQUIPMENT 
FUNCTION (LIMESTONE GRINDING, LIME SLAKING, ETC.): LIMESTONE GRINDING 
PREPARATION DEVICE (BALL MILL, CRUSHER, ETC.): BALL MILL 
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DEVICE TYPE (TUBE MILL, CONICAL MILL, ETC.): WET HORIZONTAL TUBE MILL 
MANUFACTURER: KENNEDY VAN SAUN 
MATERIALS: RUBBER-LINED CARBON STEEL 
NUMBER OF DEVICES: 1 . 
NUMBER OF SPARES: 0 (CAN INTERCHANGE WITH BALL MILL ON UNIT 2) 
FULL LOAD DRY FEED CAPACITY - TPH: 10 
PRODUCT QUALITY - % SOLIDS: 35 
FULL LOAD PRODUCT QUANTITY EMPLOYED - GPM: 24 
PREPARED REAGENT POINT OF ADDITION: RECYCLE TANK 
ON-SITE STORAGE CAPABILITY - DAYS: 200 

TANKS 
*SEE ATTACHMENT A 

Plt-1PS 
*SEE ATTACHMENT B 

MAJOR PIPING 
FUNCTION (RECYCLE SLURRY, RECLAIMED 

WATER, SLUDGE, ETC.): (A) HEAVY SLURRY LINES 
(B) LIGHT SLURRY LINES AND CLEAR WATER LINES 

DIMENSIONS - IN.: VARIES 
MANUFACTURER: (A) (B) ·-FIBERCAST 
MATERIAL: (A) RUBBER-LINED CARBON STEEL (B) FRP 

MAJOR VALVES 
LOCATION: (A) RECYCLE SLURRY (B) SUPERNATE (C) LIMESTONE SLURRY 
FUNCTION (ISOLATION, CONTROL, ETC.): (B) CONTROL 
TYPE (BALL, GLOBE~ PLUG, ETC.): (A) PLUG (B) BUTTERFLY (C) PINCH 
CONTROL MODE (AUTOMATIC/MANUAL): (B) AUTOMATIC 
DIMENSIONS - IN.: VARIES 
MANUFACTURER: (A) DEZURIK (B) FISHER AND DEMCO (C) R.K.L. 
MATERIAL: (A) RUBBER-LINED (B) STAINLESS STEEL (C) RUBBER-LINED 

THICKENERS 
NUMBER OF THICKENERS: 1 

B NUMBER OF SPARES: 
CONFIGURATION: CENTER DRAW 
DIMENSIONS - FT: 75 DIA X 15 DEPTH 
CAPACITY - GAL: 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL WITH CONCRETE BOTTOM 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER ON WALLS AND MAT 

REINFORCED POLYESTER ON BOTTOM 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 ON WALLS AND CEILCRETE 

2500AR ON BOTTOM 
RAKE MATERIAL: RUBBER-CLAD CARBON STEEL 
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FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 5% SOLIDS 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 35% SOLIDS 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, 

PERCENT SOLIDS): 100 GPM, <1% SUSPENDED SOLIDS 
OUTLET STREAM DISPOSITION: TO CENTRIFUGES 
OVERFLOW STREAM DISPOSITION: RECYCLED TO PROCESS 

SOLIDS DEWATERING 
DEVICE GENERIC TYPE (CENTRIFUGE, VACUUM FILTER, ETC.): CENTRIFUGE 
DEVICE SPECIFIC TYPE (DRUM, HORIZONTAL BELT, ETC.): HORIZONTAL BASKET, 

CENTER FEED 
DEVICE COMMON DESIGN {ROTARY, BELT FILTER, ETC.): CONTINUOUS 
NUMBER OF DEVICES: 1 

B NUMB[ I{ OF SPARf:S: 1 
CONFIGURATION: HORIZONTAL 
DIMENSIONS - FT: 3 DIA X 6 LENGTH 
CAPACITY: 126 GPM 
SHELL MATERIAL GENERIC TYPE: HIGH ALLOY 
SHELL MATERIAL SPECIFIC TYPE: HASTELLOY C-276 
SHELL MATERIAL TRADE/COMMON NAME: HASTELLOY C-276 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 
BELT MATERIAL GENERIC TYPE: N/A 
BELT MATERIAL SPECIFIC TYPE: N/A 
BELT MATERIAL TRADE/COMMON NAME: N/A 
FEED STREAM SOURCE (ABSORBER BLEED~ THICKENER UNDERFLOW, ETC.): THICKENER 

UNDERFLOW 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 35% SOLIDS 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 60% SOLIDS 
OVERFLOW STREAM CHARACTERISTIC$ (VOLUME FLUW HAlE, PERCENT SOLIDS): GO GPM 
OUTLET STREAM DISPOSITION: LANDFILL 
OVERFLOW STREAM DISPOSITION: TO WASTE SUMP AND THEN TO THICKENER 

Sf lJOGE 
FULL LOAD QUANTITY - fPH/DRY: 11.6 
MOISTURE CONTENT-% TOTAL FREE WATER: 40 
PERCENT CAS03 - DRY: 22.6 
PERCENI CAS04 - DRY: 70.2 
PERCENT CAOH2 - DRY: 0.0 
PERCENT CAC03 - DRY: 2.9 
PERCENT ASH - DRY: 0.3 
PERCENT OTHER COMPOUNDS - DRY: 3.9 (INERTS) 

SLUDGE TREATMENT 
METHOD: NONE 
COMMON DESIGN (RECYCLE STREAM, BLEED STREAM, ETC.): 
DEVICE (OXIDATION TANK, PUG MILL, ETC.): 



UTILITY EMISSION CONTROL SYSTEM DATA 
-DATE: 8/12/81 

-393-

COLORADO-UTE ELECTRIC 
CRAIG 2 

PROPRIETARY PROCESS (IUCS, DRAVO, ETC.): 
INLET FLOW RATE - GPM: 
INLET QUALITY - % SOLIDS: 

SLUDGE DISPOSAL 
NATURE (INTERIM/FINAL): FINAL 

C GENERIC TYPE (LANDFILL, POND, ETC.): LANDFILL 
SPECIFIC TYPE (DIKED, SIDE HILL, ETC.): 
COMMON DESIGN (ABANDONED SURFACE MINE, ET • : 
LOCATION (ON-SITE/OFF-SITE): ON-SITE 
TRANSPORTATION METHOD (PIPELINE, TRUCK, ETC.): TRUCK 
SITE TREATMENT (CLAY LINING, SYNTHETIC LINING, ETC.): 
SITE DIMENSIONS - AREA/DEPTH: 
SITE CAPACITY - VOLUME/ACRE-FT/TONS: 
SITE SERVICE LIFE - YEARS: 

PROCESS CONTROL AND INSTRUMENTATION 
PROCESS STREAM: 
CHEMICAL PARAMETERS (PH, ETC.): PH, SU2 CONCENTRATION 
PHYSICAL PARAMETERS (PERCENT SOLIDS, DENSITY, 

FLOW, ETC.): DENSITY, GAS FLO;J, LIQUID FLOW 
CONTROL LEVELS: PH 5.4, SOLIDS 12-15% 
MONITOR TYPE (MANUFACTURER, ETC.): UNILOK- PH, OHMART- DENSITY, BROOKS­

FLOW, DYNASCIENCES - MODULE S02, 
LEAR-SIEGLER - STACK S02 

MONITOR LOCATION: RECYCLE TANK 
PROCESS CONTROL MANNER (AUTOMATIC/MANUAL): AUTOMATIC 
PROCESS CONTROL MODE (FEEDBACK/FEED FORWARD): FEEDBACK 

WATER BALANCE 
WATER BALANCE ENTRIES (DESIGN/ACTUAL): DESIGN 
TYPE (OPEN/CLOSED): CLOSED 
EVAPORATION WATER LOSS - GPM: 282 
SLUDGE HYDRATION WATER LOSS - GPM: 9 
SLUDGE INTERSTITIAL WATER LOSS- GPM: 33 
POND SEEPAGE/RUNOFF WATER LOSS - GPM: 0 

D EFFLUENT WATER LOSS - GPM: 0 
RECEIVING WATER STREAM NAME: N/A 
MAKEUP WATER 1\DDITION - GPM: 321 
SOURCE OF MAKEUP WATER (RIVER WATER, ETC.): COOLING TOWER SLOWDOWN 
MAKEUP WATER ADDITION POINTS & AMOUNTS: WASH TANKS - 204 GPM; 

SEAL WATER - 117 GPM 
MAKEUP WATER PRE-TREATMENT TYPF.: STRAINER 

CHEMICALS AND CONSUMPTION 
FUNCTION (ABSORBENT, SOLIDS SETTLING, ETC.): ABSORBENT 
NAME (LIMESTONE, ADIPIC ACID, ETC.): LIMESTONE 
PRINCIPAL CONSTITUENTS: CaC03 
SOURCE/SUPPLIER: 
SUPPLIER LUCATION:--cA"N'{ON CITY, COLORADO 
CONSUMPTION (SPECIFY UNITS): 7,000 LB/HR 
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ECONOMICS (ADJUSTED FOR CONSISTENCY; MID-1980 TIME BASE; 65% CAPACITY FACTOR) 
CAPITAL COST- $: 66,000,000 
CAPITAL COST - $/KW: 
OPERATING COST - MILLS/KWH~ 

MAINTENANCE COST: 
LABOR COST: 
UTILITIES COS : 
CHEMICALS COST: 
WASTE DISPOSAL COST: 

FGD SPARE CAPACITY INDICES 
SCRUBBER - %: N/A 
ABSORBER - %: 33.3 
MIST ELIMINATOR - %: 33.3 
REHEATER - %: 33.3 EACH METHOD 
FAN - %: 
BALL MILL - %: 0 
SLAKER - %: N/A 
EFFLUENT HOLD TANK- %: 33.3 
RECIRCULATION PUMP - %: 
THICKENER - %: 0 
VACUUM fiLTER - %: N/A 
CENTRIFUGE - %: 50 

FGO SPARE COMPONENT INDICES 
SCRUBBER: N/ A 
ABSORBER: 1. 0 
MIST ELIMINATOR: 
REHEATER: 
FAN: 
BALL MILL: 
SLAKER: N/A 
EFFLUENT HOLD TANK: 
RECIRCULATION PUMP: 
THICKENER: 
VACUUM FILTER: N/A 
CENTI<HUl:iE: 0.5 

PILOT PLANT 
UNIT NUMBER: NONE 
PARTICIPANTS: 
PROCESS: 
PLANT DESIGN: 
SUPPLIER: 
SERVICE DATE: 
PERIOD OF OPERATION - MONTHS: 
GAS FEED: 
EQUIVALENT SCRUBBED CAPACITY - MW: 
STATUS (ACTIVE/TERMINATED): 
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ATTACHMENT A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): RECIRCULATION 
NUMBER OF TANKS: 4 
NUMBER OF SPARES: 1 
TYPE (OPEN/COVERED): OPEN. 
LOCATION: AT BOTTOM OF ABSORBER 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 45 DIA X 20 HIGH 
CAPACITY - GAL: 208,000 
RETENTION TIME - MIN: 8 
NUMBER OF AGITATORS: 4 PER TANK 
AGITATOR CONFIGURATION: TOP ENTRY, CIRCUMFERENCE 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC. 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): LIMESTONE SLURRY 

STORAGE 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): OPEN 
LOCATION: PRODUCT DISCHARGE OF BALL MILL LOOP 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 20 DIA X 18 HIGH 
CAPACITY - GAL: 38,188 
RETENTION TIME - MIN: 8 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: TOP ENTRY, CENTER 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 
FUNCTION (ABSORB£~ EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): SUPERNATANT 
Nl1'1BER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): COVERED 
LOCATION: OVERFLOW OF THICKENER 
CONFIGURATION: CIRCULAR 
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DIMENSIONS - FT: 20 DIA X 18 HIGH 
CAPACITY - GAL: 36,875 
RETENTION TIME- MIN: 18 
NUMBER OF AGITATORS: 0 
AGITATOR CONFIGURATION: . N/A 
AGITATOR MATERIALS: N/A 
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SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLe, eTC.): WASH SLURRY 
NUMBER OF TANKS: 4 
NUMBER OF SPARES: 1 
TYPE (OPEN/COVERED): OPEN 
LOCATION: OVERFLOW OF RECYCLE SLURRY CLASSIFIER 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 12.5 DIA X 8 HIGH 
CAPACITY - GAL: 5349 
RETENTION TIME - MIN: 10 
NUMBER OF AGITATORS: 4 
AGITATOR CONFIGURATION: TOP ENTRY, CENTER 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENeRIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS FLAKE/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKcLlNe !UJ 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): POLYELECTROLYTE 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): OPEN 
LOCATION: POLYELECTROLYTE ADDITION SKID 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 3 DIA X 3 HIGH 
CAPACITY - GAL: 
RETENTION TIME - MIN: N/A 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: LIP MOUNTED 
AGITATOR MATERIALS: TYPE 316 SS 
SHELL MATERIAL GENERIC TYPE: ORGANIC 
SHELL MATERIAL SPECIFIC TYPE: FRP 
SHELL MATERIAL TRADE/COMMON NAME: 



-397-

UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 8/12/81 

LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 
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FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): WASTE SLURRY 
SUMP 

NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): COVERED 
LOCATION: OVERFLOW FROM RECYCLE TANK 
CONFIGURATION: RECTANGULAR 
DIMENSIONS - FT: 17 X 17 X 10 DEPTH 
CAPACITY - GAL: 21,670 
RETENTION TIME - MIN: 10 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: TOP ENTRY, CENTER 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: INORGANIC 
SHELL MATERIAL SPECIFIC TYPE: CONCRETE 
SHELL MATERIAL TRADE/COMMON.NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: MAT REINFORCED POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: CEILCRETE 2500AR 
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ATTACHMENT B 

· PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): RAW WATER 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 0 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): DIRECT DRIVE 
COMMON DESIGN (V-BELT, ETC.): DIRECT DRIVE 
MANUFACTURER: GOULDS 
PUMP MOlcL NUMBER: 3196 MT 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): DIRECT 
CAPACITY - GPM: l!:i£i 
MOTOR BRAKE HP: 20 
SPEED - RPM: 3500 
HEAD - FT: 140 
SERVICE (PH, SOLIDS): PH 7, NEGLIGIBLE SOLIDS 
CASING MATERIAL GENERIC TYPE: CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NA. : 
IMPELLER MATERIAL GENERIC TYPE: BRASS 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA.~:---------------

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): RECLAIM SUMP 
NUMBER OF PUMPS: I 
NUMBER OF SPARES: 0 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE,· ETC.): BELT DRIVE 
f.OMMON nF.STGN (V-6ELT, ETC.): V-6ELT 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: AA-6-V 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACliY- uPM: 36 
MOTOR BRAKE HP: 3 
SPEED - RPM: 1600 
HEAD - FT: 48 
SERVICE (PH, SOLIDS): PH 3.5-9.0, 0-50% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAl SPECIFIC TYPE: 
CASING MATERIAL TRAOE/C()-1MON NAME: . 
IMPELLER MATER I AL GENE R I C TYPE : R UB'-;:;B-;::;E R"'-'L....-:I N"'E::-;:;D-C:;::";A"'R~Bn.ON:-:--:::S=T E;::-;:E.-;-L-------
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): POND 
NUMBER OF PUMPS: 1 
NUMBER OF SPARES: 0 
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GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): DIESEL DRIVEN 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: GOULDS 
PUMP MODEL NUMBER: 3796 MT 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 250 
MOTOR BRAKE HP: 9 
SPEED - RPM: 1750 
HEAD - FT: 63 
SERVICE (PH, SOLIDS): PH 7, NEGLIGIBLE SOLIDS 
CASING MATERIAL GENERIC TYPE: CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: BRASS 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, 

ABSORBER RECIRCULATION, ETC.): COOLING TOWER BLOWDOWN BOOSTER 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): DIRECT DRIVE 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: GOULDS 
PUMP MODEL NUMBER: 3196 MT 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): DIRECT 
CAPACITY - GPM: 560 
MOTOR BRAKE HP: 5 
SPEED - RPM: 1150 
HEAD - FT: 25 
SERVICE (PH, SOLIDS): PH 7, NEGlIGIBLE SOLIDS 
CASING MATERIAL GENERIC TYPE: CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NA : 
IMPELLER MATERIAL GENERIC TYPE: BRASS 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA : 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): ABSORBER 

RECIRCULATION 
NUMBER OF PUMPS: 8 
NUMBER OF SPARES: 0 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-Bt:LT, ETC.): V-BELT 
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MANUFACTURER: ALLEN-SHERMAN-HOFF 
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PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 14,000 
MOTOR BRAKE HP: 500 
SPEED - RPM: 525 
HEAD - FT: 103 
SERVICE {PH, SOLIDS): PH 5.6-6.1, 15% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: RUeBER-LINlU CA~BON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): WASH SLURRY 
NUMRFR OF PUMPS: 8 
NUMBER OF SPARES: 4 
GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN {V-BELT, ETC.): V-BELT 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: B-6-6 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 550 
MOTOR BRAKE HP: 30 
SPEED - RPM: 950 
HCAD - FT: 99 
SERVICE {PH, SOLIDS): PH 5.6-6.1, 6% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAM : 

PUMPS 
FUNCTION {ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): SUPERNATANT 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE {BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN {V-BELT, ETC.): V-BELT 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: B-6-6 
PUMP DRIVE {BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 1100 
MOTOR BRAKE HP: 40 
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SPEED - RPM: 900 
HEAD - FT: 83 

-401-

COLORADO-UTE ELECTRIC 
CRAIG 2 

SERVICE {PH, SOLIDS): PH 7, NEGLIGIBLE SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): THICKENER UNDERFLOW 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): HYDRAULIC DRIVE 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: WARMAN 
PUMP MODEL NUMBER: 2-1.5 BM 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): VARIABLE 
CAPACITY - GPM: 156 
MOTOR BRAKE HP: 20 
SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS}: PH 5.6-7.5, 35% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA : 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSUR~~K RECIRCULATION, ETC.): POLYELECTROLYTE 
NUMBER OF PUMPS: 1 
NUMBER OF SPARES: 0 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): PISTON 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): DIRECT 
COMMON DESIGN (V-BELT, ETC.): VARIABLE CAPACITY 
MANUFACTURER: WALLACE AND TIERNAN 
PUMP MODEL NUMBER: FA 56 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): VARIABLE SPEED 
CAPACITY - GPM: 10 
MOTOR BRAKE. HP: 
SPEED - RPM: 1725 
HEAD - FT: 50 
SERVICE (PH, SOLIDS): VARIABLE PH, NEGLIGIBLE SOLIDS 
CASING MATERIAL GENERIC TYPE: STAINLESS STEEL PISTON 
CASING MATERIAL SPECIFIC TYPE: 
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COLORADO-UTE ELECTRIC 
CRAIG 2 

IMPELLER MATERIAL GENERIC TYPE: N/A 
IMPELLER MATERIAL SPECIFIC TYPE: N/A 
IMPELLER MATERIAL TRADE/COMMON NAME: N/A 

PUMPS 
FUNCTION {ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): WASTE SLURRY 
NUMBER OF PUMPS: 2· 
NUMBER OF SPARES: 1 
GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT qRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): V-BELT 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: B-6-6 
PUMP DRIVC (OCLT, VARIADLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 1104 
MOTOR BRAKE HP: 50 
SPEED - RPM: ROO 
H E AD - F T : 1 0 4 
SERVICE (PH, SOLIDS): PH 5.6-7.5, 4.3% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: . 
IMPELLER MATERIAL TRADE/COMMON NAM'-;:::-E-: ---------------

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): MILL RECIRCULATION 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE {B~lT DRIVE, DIRECT ORTVf, ETC.): BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): V-BELT 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: A-6-6 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 155 
MOTOR BRAKE HP: 15 
SPEED - RPM: 1150 
HEAD - FT: 80 
SERVICE {PH, SOLIDS): PH 7, 35% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LfNED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA : 
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COLORADO-UTE ELECTRIC 
CRAIG 2 

FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): LIMESTONE SLURRY 
FEED 

NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): V-BELT . 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: A-6-6 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): BELT 
CAPACITY - GPM: 220 
MOTOR BRAKE HP: 25 
SPEED - RPM: 1400 
HEAD - FT: 115 
SERVICE (PH, SOLIDS): PH 7, 35% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NA : 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 
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COLORADO-UTE ELECTRIC 
CRAIG 2 

COMMENTS/FOOTNOTES 

A THERE ARE TWO MODES OF REHEAT, DEPENDING ON INLET S02 CONCENTRATION. 
WITH LOW SULFUR COAL {> 0.24% S) 250 F INLET FLUE GAS MAY BE BYPASSED TO 
RAISE ABSORBER EXIT GAS TEMPERATURE 50 F. WITH HIGH SULFUR COAL {> 0.96% 
S), AMBIENT AIR IS HEATED TO 383 F BY A STEAM COIL AND IS INJECTED-INTO THE 
ABSORBER EXIT. MIXED MODE OPERATION IS ALSO POSSIBLE. 

DESIGN CONDITIONS-MAX. SULFUR, 0% 8YPASS 
NORMAL CONDITIONS-AVG. SULFUR, 23% BYPASS 
NORMAL CONDITIONS-MIN. SULrUR, 37% BYPASS 

B ONE PER UNIT WITH COMMON SPARE. 
C THE SLUDGE IS TEMPORARILY DEPOSITED ON SITE, BUT A SURFACE MINE WILL 

EVENTUALLY BE UTILIZED IN THE FUTURE. 
D DURING UPSETS, THE SUPERNATE TANK OVERFLOWS TO THE EVAPORATION PONDS. 
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Columbus & Southern Ohio Electric 
Conesville 5, 6 

SECTION 1 
.. 

BACKGROUND ... 

. 
DlJTinq the 1970's, the Conesville Power Station of Columbus 

Sout.hern Ohio Electric, 
.•. 

which is <:1 mine mouth plant located 

near a capitive source of high sulfur (4.5%) Ohio eoalt wa~ 

expanded with the addition of two identical unit~, Con~~vill~ S 

r:~nd 6. Each unit is coal-fired and has a generating capacity of 

405 MW (gross). At the time that Conesville 5 and 6 were con-

structed, Ohio's new source emission limitation for sulfur 

dioxide was 1.0 pound of S02 per million Btu. In order to 

comply with this requlallon, the utility Wn~ facect with two 

practical alternatives: install FGD equipmP.nt o~ burn low 

sulfur weat~rn coal. since the utility had access to a nearby 

captive supply of high sulfur c'oal r:~nd since the availability of 

western coal was questionable ~nd involved higher purchase and 

transportation costs, the utility decided that FGD was the most 

economical alternative. A contract was awarded to the Air 

Correction Division of UOP for the design and installation of a 

wet lime FGD system for both Conesville 5 and 6. Dravo was con­

tracted to supply magnesium-promoted (thiosorbic) lime for t~e 

systems. IU Conversion Systems (IUCS) was contracted to chemi­

cally fixate the sludge prior to disposal. 
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Initial startup of Convesville 5 was delayed due to a· fire 

in module A. Actual start-up occurred in January 1977 and the 

unit began commercial operation in February 1977. At that time, 

only one module (Module B) was operational. Module A began 

commercial operation in December 1977 upon completion of repair 

of the fire damage. 

Conesville 6 commenced initial operations in June 1978. 

The unit was declared commercial one month later. 
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SECTION 2 

PROCESS DESCRIPTION 

The emission control systems ~t Conesville 5 and 6 are 

identi~~l and consist of cold-side ESP's for primary particulate 

matter control followed by wet lime FGD systems for· S02 control. 

The FGD systems were supplied by the Air Correction Division of 

UOP and consist of two parallel absorber modules per system. 

Each Turbulent Contact Absorber (TCA) was originally designed to 

handle 60% of the total boiler flue gas flow; however, because 

the FGD systems were underdesigned with respect to flue gas 

capacity, each module is currently only able to handle approxi­

mately 40% of the total boiler flue gas flow of 1,265,000 acfm 

at 296°F. Tlle remaining portinn of flue gas is bypassed aLound 

the system at full load. 

Following the unit induced draft (ID) fan, which is located 

immediately downstream of the ESP, the flue gas enters a pre­

saturator section that quenches the flue gas, lowering the 

temperature and providing some initial S02 removal. The gas 

then enters the absorber module and passes through a 91·id cage. 

which provides a contacting surface between the lime slurry and 

the flue gas. The original modul~s also contained mobile 

spheres which were later removed. Spent slurry and reaction 
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byproducts are collected below in the recycle tank. Fresh 

slurry is supplied to the module recycle tank from the slaked 

lime slurry storage tank. Following each module, the flue gas 

passes through a fiberglass trap-out tray and two horizontal 

banks of mist eliminators. The bottoms of the trap-out trays 

are washed intermittently, and the lower mist eliminators are 

wash continually with recycled pond water. The scrubbed flue 

gas from the modules of both systems is discharged to a common 

acid brick lined stack. 

Following each boiler ID fan is bypass breeching so that 

each absorber module can be bypassed independently. Because the 

systems can only handle 80% of the boiler flue gas at full load, 

the remaining 20% of the gas is providing bypass reheat. Ori­

ginally, no stack gas reheat was planned. 

A bleed stream of spent reaction products is continuously 

withdrawn from the recycle tanks and pumped to a thickener. The 

underflow is cycled to fixation facilities supplied by IUCS. At 

these facilities the underflow is vacuum-filtered and mixed with 

a blend of dry fly ash and lime to form a solid substance (IUCS 

POZ-0-TEC). The. product is· stockpiled in an on-site landfill. 

The wastewater pond receives ash sluice water, cooling 

water blowdown, and water from the sludge treatment plant. 

These systems operate in a closed water loop mode. 

A flow diagram for the Conesville 5, 6 FGD systems is 

included on the next page. 
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UTILITY EMISSION CONTROL SYSTEM DATA 
nATE: 11/5/81 

GENERAL PLANT INFORMATION 

COLUMBUS & SOUTHERN OHIO ELECTRIC 
CONESVILLE 5 

COMPANY NAME: COLUMBUS & SOUTHERN OHIO ELECTRIC COMPANY 
ASSOCIATED UTILITIES: OWNED BY AMERICAN ELECTRIC POWER COMPANY 
PLANT NAME: CONESVILLE 
UNIT NUMBER: 5 
PLANT AODRESS: 47201 COUNTY ROAD 273 
CITY: CONESVILLE 
COUNTY: COSHOCTON 
STATE: OHIO 
ZIP CODE: 43811 
EPA REGION: 5 
RIVER RASIN/LAKE REGION: MUSKINGUM RIVER 
REGULATORY CLASSIFICATION: STATE STD EQUAL/LESS STRINGENT THAN NSPS {12/71) 
PARTiCLE EMISSIUN LIMITATION - LB/MM OTU: 0.1 
S02 EMISSION LIMITATION - LB/MM BTU: 1.2 
NOX EMISSION LIMITATION- LB/MM BTU: 0.7 
NfT PLANT GENERATING CAPACITY - MW: 1890 
GROSS UNIT GENERATING CAPACITY - MW: 405 
NET UNIT GENERATING CAPACITY WITH FGD - MW: 373 
NET UNIT GENERATING CAPACITY W/0 FGD - MW: 380 
EQUIVALENT SCRUBBED CAPACITY - MW: 350 {MAXIMUM) 

UNIT DATA {BOILER AND STACK) 
BOILER SUPPLIER: COMBUSTION ENGINEERING 
FURNACE TYPE {PULVERIZED COAL, CYCLONE, ETC.): PULVERIZED COAL 
FURNACE FIRING METHOD: TANGENTIAL 
WET BOTTOM/DRY BOTTOM: DRY BOTTOM 
FURNACE DRAFT TYPE (FORCED, INDUCED, BALANCED): BALANCED 
SERVICE LOAD {BASE, PEAK, STANDBY, ETC.): CYCLING 
COMMERCIAL SERVICE DATE: 6/76 
DESIGN BOILER FLUE GAS FLOW - ACFM: 1,265,000 (1,393,839 MAX) 
FLUE GAS TEMPERATURE - F: 296 
FLUE GAS OXYGEN - %: 4.0 {AT FULL LOAD) 
HEAT RATE - BTU/KWH: 9730 DESIGN; 10,450 ACTUAL {NET) 
DESIGN FIRING RATE - TPH: 165 
EXCESS AIH - %: 25 
CAPACITY FACTOR - %: 60 
STACK HEIGHT - FT: 800 {COMMON TO UNITS 5 AND 6) 
SHELL MATERIAL: r.ONCRETE 

A FLUE MATERIAL GENERIC TYPE: INORGANIC 
FLUE MATERIAL SPECIFIC TYPE: ACID RESISTANT BRICK AND CHEMICALLY BONDED 

MORTAR 
FLUE MATERIAL TRADE/COMMON NAME: ASTM C279 AND SAUEREISEN NO. 65 
FLUE LINER MATERIAL GENERIC TYPE: NONE 
FLUE LINER MATERIAL SPECIFIC TYPE: N/A 
FLUE LINER MATERIAL TRADE/COMMON NAME: N/A 
FLUE INNER DIAMETER - FT: 26 TOP/44 BOTTOM 

R STACK GAS INLET TEMPERATURE - F: 125-350 
STACK GAS OUTLET VELOCITY - FT/SEC: 79 
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UTILITY EMISSION CONTROL SYSTEM DATA 
nATE: 11/5/81 

FUEL DATA (ACTUAL) 

COLUMBUS & SOUTHERN OHIO ELECTRIC 
CONESVILLE 5 

FUEL GRADE (LIGNITE, SUBBITUMINOUS, ETC.): BITUMINOUS 
NAME OF SUPPLIER: VARIOUS 
MINE NAME/AREA: 
MINE LOCATION - COUNTY: 
MINE LOCATION - STATE: OHIO 
AVERAGE HEAT CONTENT - BTU/LB: 10,800 
RANGE HEAT CONTENT - BTU/LB: 10,000-12,000 
AVERAGE ASH CONTENT - %: 14.9 
RANGE ASH CONTENT - I: 10-24 
AVERAGE MOISTURE CONTENT- %: 7.5 
RANGE MOISTURE CONTENT - %: 5-18 
AVERAGE SULFUR CONTENT - %: 4.5 
RANGE SULFUR CONTENT- I: 4.2-5.1 
AVERAGE CHLORIDE CONTENT - %: 0.01 
RANGE CHLORIDE CONTENT - 1: 0.01-0.11 
FUEL ANALYSIS METHOD (AVERAGE, SPOT, TYPICAL): TYPICAL 
FUEL ANALYSIS DATE: 

PARTICLE CONTROL GENERAL DATA 
CONFIGURATION {INTEGRATED/SEGREGATED): SEGREGATED 
SPACE REQUIREMENTS - SQ FT: 

MECHANICAL COLLECTOR 
NUMBER OF MECHANICAL COLLECTORS: NONE 
NUMBER OF SPARES: 
TYPE: 
SUPPLIER: 
INLET FLUE GAS CAPACITY - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 
PARTICLE OUTLET LOAD - GR/SCF: 
PARTICLE REMOVAL EFFICIENCY - I: 

ELECTROSTATIC PRECIPITATOR 
NUMBER OF ELECTROSTATIC PRECIPITATORS: 1 
NUMBER OF SPARES: 0 
TYPE (HOT SIDE/COLD SIDE): COLD SIDE 
SUPPLIER: RESEARCH-COTTRELL 
INLET FLUE GAS CAPACITY - ACFM: 1,394,000 
INLET FLUE GAS TEMPERATURE - F: 296 
PRESSURE DROP - IN. H20: 2.0 
PARTICLE OUTLET LOAD - GR/SCF: O.U25 
PARTICLE REMOVAL EFFICIENCY - %: 99.65 
FLUE GAS CONDITIONING TYPE: NONE 

PARTICLE SCRUBBER 
NUMBER OF PARTICLE SCRUBBERS: NONE 
NUMBER OF SPARES: 
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DATE: 11/5/81 
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COLUMBUS & SOUTHERN OHIO ELECTRIC 
CONESVILLE 5 

GENERIC TYPE (VENTURI, PACKED TOWER, ETC.): 
SPECIFIC TYPE (FIXED THROAT, MOBILE BED, ETC.): 
TRADE/COMMON NAME: 
SUPPLIER: 
DIMENSIONS - FT: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LIN~R MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MA I r·~TAI TRADE/COr~t-10N NAME: 
BOILER LOAD PER SCRUBBER (DESIGN) - %: 
GAS CONTACTING DEVICE TYPE (MOBILE BALLS, RODS, ETC.): 
NUMOCR OF G~S CONTACTIN~ 70NFS: 
DISTANCE BETWEEN CONTACTING ZONES- IN.: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP - PSI: 
LIQUID RECIRCULATION RATE- GPM: 
L/G RATIO - GAL/1000 ACF: 
PH CONTROL ADDITIVE: 
GAS-SIDE PRESSURE DROP - IN. H20: 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
INLET GAS FLOW RATE - ACFM: 
INLET GAS TEMPERATURE-~: 
INLET S02 LEVEL - PPM: 
INLET S02 LEVEL - LB/MM BTU: 
INLET PARTICLE LEVEL - GR/SCF: 
I NLE,T PARTICLE I.FVFl - LR/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
0 U TL E I liA ~ r tM P E R A TU R E - F : 
OUTLET S02 LEVEL - PPM: 
OUTLET S02 LEVEL - LB/MM BTU: 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - %: 
PARTICLE REMOVAL EFFICIENCY - %: 

F"GD SYSTEM GENFRAL DATA 
PROCESS TYPE (LIME, LIMESTONE, ETC.).: LIME {TH IUSORB W~) 
PROCESS Af1DITIVES (MG/AD IP IC ACID/ETC.): NONE 
SYSTEM SUPPLIER: AIR CORRECTION DIVISION, UOP 
A-E FIRM: BLACK & VEATCH 
CONSTRUCTION FIRM: AIR CORRECTION DIVISION, UOP 
APPLICATION (NEW/RETROF"IT): NEW 
PARTICLE DESIGN REMOVAL EFFICIENCY - %: 99.65 
S02 DESIGN REMOVAL EFFICIENCY - %: 89.5 
CURRENT STATUS: OPERATIONAL 
TERMINATION DATE: N/A 



UTILITY EMISSION CONTROL SYSTEM DATA 
OATE: 11/5/81 

COMMERCIAL START-UP: 2/77 
INITIAL START-UP: 1/77 
CONSTRUCTION COMPLETION: 
CONSTRUCTION INITIATION: 5/75 
CONTRACT AWAROEO: 10/74 
LETTER OF INTENT SIGNED: 
INITIATED BID REQUEST: 
INITIATED PRELIMINARY DESIGN: 

FGD DESIGN AND OPERATING PARAMETERS 
DESIGN COAL SULFUR CONTENT - %: 
DESIGN COAL HEAT CONTENT - BTU/LB: 
DESIGN COAL ASH CONTENT - %: 
OESIGN COAL MOISTURE CONTENT - : 
DESIGN COAL CHLORIDE CONTENT - %: 
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FGD SYSTEM SPACE REQUIREMENTS - SQ FT: 
FGD SYSTEM TURNDOWN ·RATIO: 4:1 
FGD SYSTEM TURNDOWN METHOD: TAKE ONE TRAIN OFF LINE BELOW 60 PERCENT BOILER 

LOAD 
FGD SYSTEM PRESSURE DROP - IN. H20: 6-8 
FGD SYSTEM OXIDATION - %: 15-20 
FGO SYSTEM SCRUBBER RECYCLE LIQUOR - % SOLIDS: N/A 
FGD SYSTEM ABSORBER RECYCLE LIQUOR - %SOLIDS: 7-8 
FGD SYSTEM MAINTENANCE RESPONSIBILITY LEVEL (SAME AS BOILER, LOWER, OR 

HIGHER): 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MANROORS/DAY): 280 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (OPERATORS/SHIFT): 4.5 
FGO SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE 

PERSONNEL/SHIFT): 6.5-8.5 
FGO SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE SHIFTS/DAY): 3 
FGD SYSTEM MAINTENANCE BY OUTSIDE CONTRACTORS (MANHOURS/YEAR): 48,000 
TYPE OF FGD SYSTEM MAINTENANCE CREW (DEDICATED, ETC.): CONTRACTED 

SCHEDULE FOR BOILER MAINTENANCE PERSONNEL 
ROTATfON TO FGD SYSTEM: NONE 

TYPE OF MAINTENANCE SUPERVISORS (DEDICATED, ETC.): CONTRACTED 
FGD SYSTEM BYPASS CAPABILITY (YES/NO): YES 
RESTRICTIONS TO USING BYPASS: 10-20% HAS TO BE BYPASSED; DESIGN TOO SMALL 
TIME SCHEDULE FOR REDUCED BOILER LOAD: NIGHTLY, 5 NIGHTS/WEEK, 8 HRS/NIGHT 
TIME SCHEDULE FOR BOILER SHUTDOWNS: ONCE PER YEAR 
PLANNED MAINTENANCE DURING REDUCED 

BOILER LOAD (TYPE AND FREQUENCY): SEE DATA SHEETS 
PLANNED MAINTENANCE DURING BOILER 

SHUTDOWNS (TYPE ANO FREQUENCY): SEE DATA SHEETS 
TYPE OF MAINTENANCE PERFORMED WHEN FAILURE OCCURS (OTHER THAN CORRECTING 

CAUSE OF FAILURE): SEE DATA SHEETS 

OUENCHER/PRESATURATOR 
NUMBER OF QUENCHERS/PRESATURATORS: 2 
NUMBER OF SPARES: 0 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 11/5/81 

TYPE: SPRAY CHAMBER 
LOCATION: INLET TO ABSORBER 
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.SUPPLIER: AIR CORRECTION DIVISION, UOP 
SHELL MATERIAL GENERIC TYPE: HIGH ALLOY 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: CARPENTER 20 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 
INLET GAS FLOW - ACFM: 
INLET GAS TEMPERATIIRF. - F: 286 
PRESSURE DROP - IN. H20: 
LIQUID TYPE (MAKEUP WATER, REClAIMED WATER, 

ABSORBER SLURRY, ETC.): RECLAIMED WATER 
LIQUID RECIRCULATION RAil:- GPM: 
L/G RATIO - GAL/1000 ACF: 0.55. 
NUMBER OF SPRAY HEADERS: 4 
NOZZLE MATERIAL: CARPENTER 20 
NOZZLE PRESSURE DROP- PSI: 

ABSORBER 
NUMBER OF ABSORBERS: 2 
NUMBER OF SPARES: 0 

C GENERIC TYPE: PACKED TOWER 
C SPECIFIC TV PE : 
C TRADE/COMMON NAME: 

SUPPLIER: AIR CORRECTION DIVISION, UOP 
OIMENSIONS - FT: 45 X 17.5 X 79.5 HIGH 
SHELL MATERIAL GENERIC TYPE: CAHBON STEEL 
SHELL MATERIAL SPl:C!FIC TYPE: AISI 1110 
SHELL MATtRIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: SYNTHETIC RUBBER 
LINER MATERIAL TRAnE/COMt-10N NAME: NEOPRENE 
ROlLER LOAD PER ABSORBtR - %: 50 MAXIMUM 

C GAS/LIQUID CONTACT DEVICE TYPE: GRID CAGES 
NUMBER OF GAS CONTACTING ZONES: 1 
OISTANCE BETWEEN ·GAS CONTACTING ZONES - IN.: N/A 
NUMBER OF SPRAY HEADERS: 9 
NOZZLE MATERIAL: SILICON CARBinE 
NOZZLE PRESSURE DROP- PSI: 
LIQUID RECIRCULATION RATE - GPM: 31,560 
L/G RATIO - GAL/1000 ACF: 45-90 
GAS-STnF PRESSURE DROP - IN. H20: 
SUPERFICIAL GAS VELOCITY- FT/SEC: 6.5-13.1 
ABSORBER·TURNnOWN RATIO: 2.4:1 
ABSORBER TURNDOWN METHOD: REDUCE I~S FLOW RATE TO A MINIMUM OF 25% OF FULL 

LOAD 
INLET GAS FLOW RATE - ACFM: 639,568 (RATED VALUE) 
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INLET GAS TEMPERATURE - F: 125 
INLET S02 LEVEL - PPM: 3000 
INLET S02 LEVEL - LB/MM BTU: 10.16 
INLET PARTICLE LEVEL - GR/SCF: 0.025 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 125 
OUTLET S02 LEVEL - PPM: 240 
OUTLET S02 LEVEL - LB/MM BTU: 1.05 
OUTLET PARTICLE LEVEL.- GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - %: 92 

COLUMBUS & SOUTHERN OHIO ELECTRIC 
CONESVILLE 5 

PARTICLE REMOVAL EFFICIENCY - %: 99.65 (ESP) 

MIST ELIMINATOR 
FUNCTION (PRE-MIST ELIMINATOR/MIST ELIMINATOR): (A) PRE-MIST ELIMINATOR 

(B) MIST ELIMINATOR 
TOTAL NUMBER OF MIST ELIMINATORS: (A) 2 (B) 2 
NUMBER OF SPARES: (A) 0 (B) 0 
NUMBER PER MODULE: (A) 1 (B) 1 

D GENERIC .TYPE: (A) KNOCK-OUT (B) IMPINGEMENT 
SPECIFIC TYPE: (A) TRAP-OUT TRAY (B) .BAFFLE 
COM~N DESIGN: (A) IRRIGATION TRAY (B) CHEVRON VANE 
MANUFACTURER: 
CONFIGURATION (HORIZONTAL/VERTICAL): (A) HORIZONTAL (B) HORIZONTAL 

E SHAPE (Z-SHAPE/A-FRAME): 
NUMBER OF STAGES: (A) 1 (B) 2 

F NUt~BER OF PASSES/STAGE: (A) (B) 3 AND 4 
FREEBOARD DISTANCE - FT: (A) 0.2 {B) 10 
DISTANCE BETWEEN STAGES- IN.: (B) 4.5 
DISTANCE BETWEEN VANES - IN.: (B) 2.0 
VANE ANGLES - DEGREES: (B) 90 

G PRESSURE DROP- IN. H20: (B) 1.9 
SUPERFICIAL GAS V~LOCirY- FT/SEC: (A) 4.9-9.8 (B) 4.9-9.8 
CONSTRUCTION MATERIAL GENERIC TYPE: (A) ORGANIC (B) ORGANIC 
CONSTRUCTION MATERIAL SPECIFIC TYPE: (A) FRP (B) FRP 
CONSTRUCTION MATERIAL TRADE/COMMON NAME: 
WASH WATER SOURCE (FRESH, BLENDED, SUPERNATANT): (A) RECLAIMED 

(B) RECLAIMED 
POINT OF WATER COLLECTION: 
WASH 0 IRECT ION (OVERSPRAY /UN'Ot~'SPRAY, 

FRONTSPRAY/RACKSPRAY): (A) UNDERSIDE (B) TOP AND BOTTOM OF FIRST STAGE 
WASH FREQUENCY: (A) INTERMITTENT {B) CONTINUOUS 
\~ASH DURATION: (A) (B) N/A 
WASH RATE -GAL/MIN: (A) 90 (B) 1000 
WASH COVERAGE - GAL/MIN/SQ FT: 

REHEATER 
H NUMBER OF REHEATERS: NONE 



UTILITY EMISSION CONTROL SYSTEM DATA 
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NUMBER OF SPARES: 
NUMBER PER MODULE: 
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GENERIC TYPE (IN-LINE, INDIRECT HOT AIR, IN-LINE BURNER, ETC.): 
SPECIFIC TYPE (STEAM, HOT WATER, ETC.): 
COMMON DESIGN (BARE OR FIN TUBES, GAS OR OIL, ETC.): 
COMBUSTION FUEL SULFUR CONTENT - %: 
LOCATION: . 
AVERAGE PERCENT OF GAS BYPASSED FOR REHEAT: N/A 
TEMPERATURE INCREASE - F: 
INLET FLUE GAS FLOW RATE - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
OUTLET FLUE GAS FLOW RATE - ACFM: 
OUTLET FLUE GAS TEMPERATURE - F: 
~NERGY REQUIR~MENT - MM BTU/HR: 
NUMBER OF HEAT EXCHANGER BANKS: 
NUMBER OF BUNDLES PE~ aANK: 
NUMBER OF TURES PER BUNni F: 
STEAM OR WATER PRESSURE - PSIG: 
STEAM OR WATER TEMPERATURE - F: 
SELF CLEANING OEVICE TYPE: 
MATERIAL GENERIC TYPE: 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON. NAME: 

FANS 
NUMBER OF FANS: 2 
NUMBER OF SPARES: 0 
OESIGN (CENI~lFUGAL, AXIAL, ETC.): CENTRIFUGAL 
SUPPLIE~: l:iKt::EN FAN 
FUNCTION (UNIT/BOOSTER): UNIT 
APPLICATION (INDUCED nRAFT/FORC~D ORAFT} - WRT AHSU~~~~: FORCED DRAFT 
SERVICE (WET/DRY): DRY 
TYPE OF WASH: NONE 
LOCATION WRT MAJOR COMPONENTS: BETWEEN ESP AND QUENCHER 
FLUE GAS FLOW RATE - ACFM: 850,000 
FLUE GAS TEMPERATURE - F: 296 
PRESSURE DROP- IN. H20: 2.0 
MATERIAL GENERIC TYPE: CARBON STEEL 
MATERIAL SPECIFIC TYPE: A514-517 
MATERIAL TRADE/COMMON NAME: N/A 

OAMPERS 
LOCATION: (A) INLET (R) OUTLET (C) BYPASS 
NUMBER OF DAMPERS: (A) 2 (B) 2 (C) 2 
FUNCTION (CONTROL/SHUT-OFF): (A) SHUT-OFF (B) SHUT-OFF (C) CONTROL 
GENERIC TYPE (LOUVER, BUTTERFLY, ETC.): (A) GUILLOTINE (B) GUILLOTINE 

(C) GUILLOTINE AND LOUVER 
SPECIFIC TYPE (OPPOSE!) BLAOE, PARALLEL BLADE, ETC.): 
TRADE/COMMON DESIGN (SINGLE LOUVER/DOUBLE LOUVER): 
MANUFACTURER: 
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MOOULATION {OPEN/CLOSED, ETC.): 
SEAL AIR - ACFM: 
SERVICE CONO IT IONS (MAX GAS TEMP/TIME): 

COLUMBUS & SOUTHERN OHIO ELECTRIC 
CONESVILLE 5 

I MATERIAL GENERIC TYPE: {A) CARBON STEEL WITH HIGH ALLOY SEALS 
{B) HIGH ALLOY {C) HIGH ALLOY 

MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMt-'ON NAME: (A) INCONEL 625 SEALS (B) INCONEL 625 

(C) INCONEL 625 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRAOE/COMMON NAME: N/A 

DUCTWORK 
LOCATION: {A) INLET {B) OUTLET TO DAMPER {C) OUTLET BEYOND DAMPER 

(D) BYPASS 
CONFIGURATION (CIRCULAR, RECTANGULAR, ETC.): 
DIMENSIONS (DIAMETER, LENGTH, ETC.): 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL (ALL) 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: COR-TEN (ALL) 

J LINER MATERIAL GENERIC TYPE: (A) NONE (R) ORGANIC (C) INORGANIC (D) NONE 
LINER MATERIAL SPECIFIC TYPE: (A) N/A (B) FLAKE-FILLED POLYESTER 

(C) CHEMICALLY BONDED CONCRETE (D) N/A 
LINER MATERIAL TRADE/COMMON NAME: (A) N/A (B) RESISTA-FLAKE 1170 or 1171 

(C) SAUEREISEN NO. 72 (D) N/A 

EXPANSION JOINTS 
LOCATION: 
TYPE (METALliC/ELASTOMERIC): ELASTOMERIC 
FUNCTION (GAS CIRCUIT/LIQUID CIRCUIT): GAS 

·PRESSURE (NEGATIVE/POSITIVE): 
OPERATING TEMPERATURE - F: 
DESIGN CONFIGURATION (V-SHAPEO, ETC.): 
MANUFACTURER: RAYBESTOS-MANHATTAN 
MATERIAL: TEFLON/ASBESTOS 

REAGENT PREPARATION EQUIPMENT 
FUNCTION (LIMESTONE GRINDING, LIME SLAKING, ETC.): LIME SLAKING 
PREPARATION DEVICE (BALL MILL, CRUSHER, ETC.): SLAKER 
DEVICE TYPE (TUBE MILL, CONICAL MILL~ ETC.): 
MANUFACTURER: WALLACE & TIERNAN 
MATERIALS: CARBON STEEL 
NUMRER OF DEVICES: 
NUMBER OF SPARES: 
FULL LOAD DRY FEED CAPACITY- TPH: 
PROOUCT QUALITY - %SOLIDS: 
FULL LOAD PRODUCT QUANTITY EMPLOYED - GPM: 
PREPARED REAGENT POINT OF ADDITION: RECYCLE TANK 
ON-SITE SfURAGE CAPABILITY - DAYS: 
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TANKS 
*SEE ATTACHMENT A 

PUMPS 
*SEE ATTACHMENT B 

MAJOR PIPING 
FUNCTION (RECYCLE SLURRY, RECLAIMED 
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WATER, SLUDGE, ETC.): (A) RECYCLE LINES 
(B) LIME SLURRY, SCRUBBER SLURRY BLEED, ME WASH, 

A~SORBER SPRAY HEADERS 
(C) RECLAIMED WATER 

DIMENSIONS- IN.: 
MANUFACTURER: 

K MATERIAL: (A) RUBBER-LINED CARBON STEEL (B) FRP 
(C) RUBBER-LINED CARBON STEEL 

MAJOR VALVES 
LOCATION: (A) RECYCLE (B) OTHERS 
FUNCTION (ISOLATION, CONTROL, ETC.): 
TYPE (BALL, GLOBE, PLUG, ETC.): (A) 

CONTROL MODE (AUTOMATIC/MANUAL): 
(B) 

OIMENSIONS - IN.: 

ECCENTRIC PLUG 
DIAPHRAGM AND BUTTERFLY 

MANUFACTURER: (A) DEZURIK (B) GRENELL SANDERS AND MOSITE 
MATERIAL: (A) RUBBER-LINED (B) RUBBER-LINED 

THICKENERS 
L NUMBER OF THICKENERS: 2 

NUMBER OF SPARES: 0 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 145 DIA X 16 DEEP 
CAPACITY -GAL: 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL WALLS ANO CONCRETE BOTTOM 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/CUMMUN NAME: 
LINER MATERIAL GENERIC TYPE: ORGANIC ON BOTTOM 
LINER MATERIAL SPECIFIC TYPE: EPOXY 
LINER MATCRIAL TRADE/COMMON NAME: 
RAKE MATERIAL: 
FEEO STREAM SOURCE: ABSORBER BLEED 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 7-12% 

SOLIDS 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 30% 

SOLIDS 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM OISPOSITION: TO IUCS "THICKENER ANO THEN VACUUM FILTER 
OVERFLOW STREAM OISPOSITION: TO RECLAIMED WATER TANK 
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SOLIDS DEWATERING 
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DEVICE GENERIC TYPE (CENTRIFUGE, VACUUM FILTER, ETC.): VACUUM FILTER 
DEVICE SPECIFIC TYPE (DRUM,,HORIZONTAL BELT, ETC.): 

. DEVICE COMMON DESIGN (ROTARY, RELT FILTER, ETC.): 
NUMBER OF DEVICES: 3 
NUMBER OF SPARES: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY: 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAM : 
BELT MATERIAL GENERIC TYPE: ORGANIC 
BELT MATERIAL SPECIFIC TYPE: POLYPROPYLENE 
BELT MATERIAL TRADE/COMMON NAME: 
FEED STREAM SOURCE (ABSORBER BLEED, THICKENER UNDERFLOW, ETC.): THICKENER 

UNDERFLOW 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 30% SOLIDS 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 50% 

SOLIDS 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: TO IUCS PROCESS 
OVERFLOW STREAM DISPOSITION: TO RECLAIMED WATER TANK 

SLUDGE 
FULL LOAn QUANTITY - TPH/nRY: 
MOISTURE CONTENT- % TOTAL FREE WATER: 
PERCENT CAS03 - DRY: 
PERCENT CAS04 - DRY: 
PERCENT I.AOH2 - DRY: 
PERCENT CAC03 - DRY: 
PERCENT ASH - DRY: 
PERCENT OTHER COMPOUNDS - DRY: 

SLUDGE TREATME~T 
METHOD: POZ-0-TEC 
COMMON DESIGN (RECYCLE STREAM, BLEED STREAM, ETC.): VACUUM FILTER PRODUCT 
DEVICE (OXIDATION TANK, PUG MILL, ETC.): MIXED WITH LIME AND FLY ASH TO 6?.% 

SOLIDS 
PROPRIETARY PROCESS (IUCS, DRAVO, ETC.): IUCS 
INLET FLOW RATE - GPM: 
INLET QUALITY - % SOLIDS: SO 

SLUDGE DISPOSAL 
NATURE (INTERIM/FINAL): FINAL 
GENERIC TYPE (LANDFILL, POND, ETC.): LANDFILL 
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SPECIFIC TYPE {OIKEO, SIDE HILL, ETC.): DIKED ·. 
COMMON OESIGN (ABANDONED SURFACE MINE, ETC.): ···----------:-:--­
LOCATION {ON-SITE/OFF-SITE): ON-SITE 
TRANSPORTATION METHOD {PI PEUNE, TRUCK, ETC.): · ·cONVEYOR BELT 
SITE TREATMENT {CLAY LINING, SYNTHETIC LINING, ETC.): 
SITE OIMENSIONS - AREA/DEPTH: 80 ACRES/50 FT 
SITE CAPACITY - VOLUME/ACRE-FT/TONS: 
SITE SERVICE LIFE - YEARS: 

PROCESS CONTROL AND INSTRUMENTATION 
PROCESS STREAM: 
CHEMICAL PARAMETERS""".tPA, EIC.): PH 
PHYSICAL PARAMETERS {PFRCENT SOLIDS, DENSITY, FLOW, ETC.): 

CONTROL LEVELS: OUTLET PH 5.5-6.3; RECYCLE PH 7.0-7.5 
MONITOR TYPE {MANUFACTURER, ETC.): 
MONITOR LOCATION: SLURRY DISCHARGF FROM ABSORBER 
PROCESS CONTROL MANNER {AUTOMATIC/MANUAL): AUTOMATIC 
PROCESS CONTROL MODE {FEEDBACK/FEED FORWARD): FEEOBACK 

WATER BALANCE 
WATER BALANCE ENTRIES {OESIGN/ACTUAL): 
TYPt {OPEN/CLOSED): CLOSED 
EVAPORATION WATER LOSS - GPM: 
SLUDGE HYDRATION WATER LOSS - GPM: 
SLUDGE INTERSTITIAL WATER LOSS - GPM: 
PONO SEEPAGE/RUNOFF WATER LOSS - GPM: 
EFFI IIFNT HATER LOSS - GPM: 
RECEIVING WATER SfREAM NAME: 
MAKEUr WATER ADDITION - GPM; ~00 
SOURCE OF MAKEUP WATER (RIVER WATER, ETC.): 
MAKEUP WATER ADDITION POINTS & AMOUNTS: 
MAKEUP WATER PRE-TREATMENT TYPE: 

CHEMICALS AND CONSUMPTION 
FUNCTION (ABSORBENT, SOLIDS SETTLING, ETC.): ABSORBENT 
NAME (LIMESTONE, ADIPIC ACID, ETC.): THIOSORBIC® LIME 
PRTNCIPAL CONSTITUENTS: 90-95% CaO, 3-8% MgO 
SOURCE/SUPPLIER: DRAVO 
SUPPLIER LOCATION: MAYSVILLE, KY 
CONSUMPTION {SPECIFY UNITS): 16 TPH 
UTILIZATION - %: 90 
POINT OF MOITION: SLAKER 

RECYCLE TANK 
LEVEL 

ECONOMICS (AO,JUSTEn FOR CONSISTENCY; MID-1980 TIME BASE; 65% CAPACITY FACTOR) 
CAPITAL COST - $: 74,900,000 
CAPITAL COST- $/KW: 91.2 
OPERATING COST - MILLS/KWH: 3.28 

MAINTENANCE COST: $980,000/YR 
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LABOR COST: $1,000,000/YR 
UTILITIES COST: $765,000/YR . 
CHEMICALS COST: $5,750,000/YR 
WASTE DISPOSAL COST:. $4,450,000/YR 

FGO SPARE CAPACITY INDICES 
SCRUBBER - %: N/A 
ABSORBER - %: 
MIST ELIMINATOR - %: 
REHEATER - %: N/A 
FAN - %: 
BALL MILL - %: N/A 
SLAKER - %: 
EFFLUENT HOLD TANK - %: 
RECIRCULATION PUMP - %: 
THICKENER - %: 
VACUUM FILTER - : 
CENTRIFUGE - %: N/A 

FGD SPARE COMPONENT INDICES 
SCRUBBER: N/ A 
ABSORBER: 
MIST ELIMINATOR: 
REHEATER: N/A 
FAN: , 
BALL Mrrl ~"'"'~[ L-:----,N~/...-A--------'----
SLAKER: 
EFFLUENT HOLO TANK: 
RECIRCULATION PUMP: 
THICKENER: 
VACUUM FILTER: 
CENTRIFUGE: N/A 

PILOT PLANT 
UNIT NUMBER: CONESVILLE 4 
PARTICIPANTS: 
PROCESS: 
PLANT DESIGN: 
SUPPLIER: 
SERVICE DATE: 
PERIOD OF OPERATION - MONTHS: 
GAS FtED: 
EOUIVALENT SCRUBBED CAPACITY - MW: 
STATUS (ACTIVE/TERMINATED): TERMINA 
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ATTACHMENT A 

TANKS 
FUNCTION {ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): RECYCLE 
NUMBER OF TANKS: 2 
NUMBER OF SPARES: 0 
TYPE {OPEN/COVERED): 
LOCATION: BELOW ABSORBER MOOULE 
CONFIGURATION: 
DIMENSIONS - FT: 45 DIA X 28 HIGH 
CAPACITY - GAL! 332,930 
RETENTION TIME - MIN: 7-8 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: 
AGITATOR MATERIALS: RUBBIR-ClAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAM : 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: FLAKE GLASS/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: 

TANKS 
FUNCTION {ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.}: RECLAIMED WATER 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): 
LnCATTON: AT THICKENER OVERFlOW 
CONFIGURATION: 
OIMENSIONS - FT: 27 htA X 7.5 HIGH~ 
CAPACITY - GAL: 26,~~7 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 0 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NA : 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC IYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 
FUNCTION {ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): SLURRY TRANSFER 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE {OPEN/COVERED): 
LnCATION: UNDER SLAKER FLOOR 
CONFIGURATION: 
OIMENSIONS- FT: 16.5 DIA X 10 HIGH 



\.. 

UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 11/5/81 

CAPACITY - GAL: 15,825 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: 

-429-

COLUMBUS & SOUTHERN OHIO ELECTRIC 
CONESVILLE 5 

AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: ORGANIC . 
SHELL MATERIAL SPECIFIC TYPE: FRP 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 
FUNCTION {ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): MIST ELIMINATOR 

WASH 
NUMRER OF TANKS: 2 
NUMRER OF SPARES: 0 
TYPE {OPEN/COVERED): 
LOCATION: LIME PREPARATION RUILDING 
CONFIGURATION: 
DIMENSIONS - FT: 8 DIA X 9.7 HIGH 
CAPACITY - GAL: 3660 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 0 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 
SHELL MATERIAL GENERIC TYPE: ORGANIC 
SHELL MATERIAL SPECIFIC TYPE: FRP 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): SLURRY STORAGE 
NUMRER OF TANKS: 
NUMBER OF SPARES: 
TYPE (OPEN/COVERED): 
LOCATION: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBtR OF AGITATORS: 
AGITATOR CONFIGURATION: 
AGfTATOR MATERIALS: 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 

..... _..., _____ ._....., 



UTILITY EMISSION CONTROL SYSTEM DATA 
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LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 
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ATTACHMENT B 

PUt1PS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): ABSORBER 

RECIRCULATION 
NUMBER OF PUMPS: 10 
NUMBER OF SPARES: 4 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE {BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN {V-BELT, ETC.): 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: DG-9-5 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 9544 
MOTOR BRAKE HP: 400 
SPEED - RPM: 450 
HEAO - FT: 90. 
SERVICE {PH, SOLIDS): PH 7-8, 7-12% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAt1 : 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA : 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): LIME SLURRY 

TRANSFER 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, OIRECT DRIVE, ETC.): 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: GALIGHER 
PUMP MODtL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 660 
MOTOR BRAKE HP: 20 
SPEED - RPM: 
HEAD - FT: 55 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (AODITIVE FEED, AHSORBER RECIRCULATION, ETC.): SLURRY MAKEUP 



UTILITY EMISSION CONTROL SYSTEM DATA 
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NUMBER OF PUMPS: 3 
NUMBER OF SPARES: 1 
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GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: GALIGHER 
PUMP MODEL NUMBER: 
PUt~P DRIVE (BELT, VARIABLE, DIRECT, ETC.):. ------'------­
CAPACITY - GPM: 232 
MOTOR RRAKE HP; 20 
SPEED - RPM: 
HEAD- FT: /2 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: ROBRER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAM : . 
IMPELLER MATER I A L r.F N F R I C: TV PE : RU s·wei""'E R,.,..._,[ T11 Nm-E~D -;C,.....A-;:;"R BmOrr.N'"S;="";Ti"F'E.,.,E Lr---------
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): RECYCLE TANK 

DRAW-OFF 
NUMBER OF PUMPS: 4 
NUMRER OF SPARES: 2 
GENERIC TYPE (CENTRIFUGAL, OIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (AELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: GALIGHER 
PUMP MOOEL NUMBER: 
PUMP DRIVE (BELT, VARIA~[E, DIRECT, ETC.): 
CAPACITY - GPM: 660 
MOTOR BRAKE HP: 40 
SPEED - RPM: 
HEM - FT: 12 
SERVICE (PH, SOLIDS): PH 7-8, 7-12% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYP~: 
CASING MATERIAL TRADE/COMMON NAM : 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA'nr-:----------------

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): MIST ELIMINATOR 

WASH 
NUMBER OF PUMPS: 4 
NUMBER OF SPARES: 2 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
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SPECIFIC TYPE (BELT DRIVE, QIRECT DRIVE, ETC.): 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: GOULDS 
PUMP MODEL NUMRER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 1300 
MOTOR BRAKE HP: 125 
SPEED -. RPM: 
HEM - FT: 195 
SERVICE (PH, ·sOLIDS): 
CASING MATERIAL GENERIC TYPE: STAINLESS STEEL 
CASING MATERIAL SPECIFIC TYPE: TYPE 316 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: STAINLESS STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: TYPE 316 
IMPELLER MATERIAL TRADE/COMMON NAME: N/A 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): RECLAIMED WATER 
NUMBER OF PUMPS: 2 . 
NUMBER OF SPARES: 1 
GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: GOULDS 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 1060 
MOTOR BRAKE HP: 125 
SPEED - RPM: 
HEAD - FT: 235 
SERVICE (PH, SOLIDS): . 
CASING MATERIAL GENERIC TYPE: STAINLESS STEEL 
CASING MATERIAL SPECIFIC TYPE: TYPE 316 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: STAINLESS STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: TYPE 316 
IMPELLER MATERIAL TRADE/COMMON NAME: . N/A 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): THICKENER UNDERFLOW 
NUMBER OF PUMPS: 
NUMBER OF SPARES: 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): MOYNO 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): HELICAL SCREW 
COMMON DESIGN (V-BELT, ETC.): 
MANUFAr.TURER: ROBBINS & MYERS 
PUMP MOOEL NUMBER: 
PUMP DRIVE (BELT, VARIABLEt DIRECT, ETC.): 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 11/5/81 

C AP A C I TV - G PM : 
MOTOR BRAKE HP: 
SPEEn - RPM: 
HEAD - FT: 
SERVICE (PH, SO[IOS): 
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CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NA : 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL Tn/\OE/COMMON NA . : 
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COMMENTS/FOOTNOTES 

A REPLACED COR-TEN STEEL FLUE BECAUSE FLAKELINE 151 LINING FAILED FROM BY­
PASSING FLUE GAS AT A MAXIMUM TEMPERATURE OF 330 F. SIX OR SEVEN OTHER 
LININGS WERE TRIED AND NONE WORKED. 

B STACK GAS INLET TEMPERATURE IS 125 F WHEN THE FLUE GAS IS SCRUBBED AND 
296 F WHEN THE FLUE GAS IS BYPASSED. 

C TOWERS WERE ORIGINALLY TURBULENT CONTACT ABSORBERS. THE BALLS HAVE BEEN 
REMOVED, BUT THE GRID CAGES HAVE BEEN LEFT IN. 

D PRE-MIST ELIMINATOR ACTS AS A BULK ENTRAINMENT SEPARATOR AS WELL AS A TRAP 
OUT TRAY ONTO WHICH THE MI~T ELIMINATOR WASH DRAINS, THUS KEEPING THE MIST 
ELIMINATOR WASH LOOP SEPARATE. 

E TROUGH AND ROOF-TOP DESIGN FOR THE PRE-MIST ELIMINATOR. 
F THREE PASSES FOR THE LOWER STAGE AND 4 PASSES FOR THE UPPER STAGE MIST 

ELIMINATOR. 
G 1.6 IN. H20 FOR THE FIRST STAGE AND 0.3 IN. H20 FOR THE SECOND STAGE. 

MIST ELIMINATOR. 
H THE SYSTEM WAS DESIGNED TO HAVE A WET STACK WITH NO REHEAT; HOWEVER, 

BECAUSE THE FGD SYSTEM WAS UNDER-DESIGNED BY ROUGHLY 20%, A MINIMUM OF 10% 
OF THE FLUE GAS BYPASSES THE FGD SYSTEM AND GOES DIRECTLY FROM THE ESP TO 
THE STACK.· 

I TYPE 316 STAINLESS STEEL SEALS ON INLET DAMPERS CORRODED RAPIDLY AND WERE 
REPLACED WITH INCONEL 625 SEALS. 

J FLAKELINE 151 LINING IN OUTLET DUCT DOWNSTREAM FROM THE OUTLET OAMPER 
FAILED DURING BYPASS AND WAS REPLACED WITH SAUEREISEN NO. 54 GUNNED ONTO A 
STEEL GRID. THE SAUEREISEN NO. 54 HAS BEEN REPLACED WITH SAUEREISEN NO. 
72. 

K THE RECLAIMED WATER LINES WERE FRP, BUT HIGH PRESSURE PULLED THE JOINTS 
APART. . 

L ONE THICKENER IS IN THE IUCS SYSTEM. 
M UNITS 5 ANO 6 COMBINED. 
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COMPANY NAME: COLUMBUS & SOUTHERN OHIO ELECTRIC COMPANY 
ASSOCIATED UTILITIES: OWNED BY AMERICAN ELECTRIC POWER COMPANY 
PLANT NAME: CONESVILLE 
UNIT NUMBER: 6 
PLANT AOORESS: 47201 COUNTY ROAD 273 
CITY: CONESVILLE 
COUNTY: COSHOCTON 
STATE: OHIO 
ZIP CODE: 43811 
EPA REr.TON: 5 
RIVER BASIN/LAKE REGION: MUSKINGUM RIVER 
REGULATORY CLASSIFICATION: STATE STD EQUAL/LESS STRINGENT THAN NSPS (12/71) 
PARTICLE EMISSION LIMITATION- LB/MM BTU: 0.1 
S02 EMISSION LIMITATION - LB/MM Bru: 1.2 
NOX EMISSION LIMITATION - LB/MM BTU: 0.7 
NET PLANT GENERATING CAPACITY - MW: 1890 
GROSS UNIT GENERATINr. I.APACITY - MW: 405 
NET UNIT GENERATING CAPACITY WITH FGD - MW: 373 
NET UNIT GENERATING CAPACITY W/0 FGD - MW: 380 
EQUIVALENT SCRUBBED CAPACITY - MW: 350 (MAXIMUM) 

UNIT DATA (BOILER AND STACK) 
ROlLER SUPPLIER: COMBUSTION ENGINEERING 
FURNACE TYPE (PULVERIZED COAL, CYCLONE, ETC.): PULVERIZED COAL 
FURNACE FIRING METHOD: TANGENTIAL 
WET BOTTOM/DRY BOTTOM: DRY BOTTOM 
FURNACE DRAFT TYPE (FORCED, INDUCED, BALANCED): BALANCED 
SERVICE LUAU (BASE, PEAK, STANDOY, ETC.): CYCLING 
COMMERCIAL SE~VICE DATE: 1977 
nESir.N ROlLER FLUE GAS FLOW - ACFM: 1,265,000 (1,393,839 MAX) 
FLUE GAS TEMPERATURE - F: 296 
FLUE GAS OXYGEN - %: 4.0 (AT FULL LOAD) 
HEAT RATE - BTU/KWH: 9730 DESIGN; 10,450 ACTUAL (NET) 
DESIGN FIRING RATE - TPH: 165 
EXCESS AIR - %: 25 
CAPACITY FACTOR - %: 60 
STACK HEIGHT - FT: 800 (COMMON TO UNITS 5 AND 6) 
SHELL MATERIAL: CONCRETE 

A FLUE MATERIAL GENERIC TYPE: INORGANIC 
FLUE MATERIAL SPECIFIC TYPE: ACID RESISTANT BRICK AND CHEMICALLY BONDED 

MORTAR 
FLUE MATERIAL TRADE/COMMON NAME: ASTM C279 AND SAUEREISEN NO. 65 
FLUE LINER MATERIAL GENERIC TYPE: NONE 
FLUE LINER MATERIAL SPECIFIC TYPE: N/A 
FLUE LINER MATERIAL TRAnEjCOMMON NAME: N/A 
FLUE INNER DIAMETER - FT: 26 TOP/44 BOTTOM 

B STACK GAS INLET TEMPERATURE- F: 125-350 
STACK GAS OUTLET VELOCITY - FT/SEC: 79 
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FUEL GRADE (LIGNITE, SUBBITUMINOUS, ETC.): BITUMINOUS 
NAME OF SUPPLIER: VARIOUS 
MINE NAME/AREA: . 
MINE LOCATION - c·'?f:o!'";'luN~Trn-Y-: ------
MINE LOCATION - STATE: OHIO 
AVERAGE HEAT CONTENT- BTU/LB: 10,800 
RANGE HEAT CONTENT - BTU/LB: 10,000-12,000 
AVERAGE ASH CONTENT - %: 14.9 
RANGE ASH CONTENT - %: 10-24 
AVERAGE MOISTURE CONTENT-%: 7.5 
RANGE MOISTURE CONTENT - %: 5-18 
AVERAGE SULFUR CONTENT - %: 4.5 
RANGE SULFUR CONTENT-%: 4.2-5.1 
AVERAGE CHLORIDE CONTENT - %: 0.01 
RANGE CHLORIDE CONTENT - %: 0.01-0.11 
FUEL ANALYSIS METHOD (AVERAGE, SPOT, TYPICAL): TYPICAL 
FUEL ANALYSIS DATE: 

PARTICLE CONTROL GENERAL DATA 
CONFIGURATION (INTEGRATED/SEGREGATED): SEGREGATED 
SPACE REQUIREMENTS - SQ FT: 

MECHANICAL COLLECTOR 
NUMBER OF MECHANICAL COLLECTORS: NONE 
NUMBER OF SPARES: 
TYPE: 
SUPPLIER: 
INLET FLUE GAS CAPACITY - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 
PARTICLE OUTLET LOAD - GR/SCF: 
PARTICLE REMOVAL EFFICIENCY - %: 

ELECTROSTATIC PRECIPITATOR 
NUMBER OF ELECTROSTATIC PRECIPITATORS: 1 
NUMBER OF SPARES: 0 
TYPE (HOT SlOE/COLD SIDE): COLD SIDE 
SUPPLIER: RESEARCH-COTTRELL 
INLET FLUE GAS CAPACITY - ACFM: 1,394,000 
INLET FLUE GAS TEMPERATURE - F: 296 
PRESSURE DROP - IN. H20: 2.0 
PARTICLE OUTLET LOAD - GR/SCf: 0.025 
PARTICLE REMOVAL EFFICIENCY - %: 99.65 
FLUE GAS CONDITIONING TYPE: NONE 

PARTICLE SCRUBBER 
NUMBER OF PARTICLE SCRUBBERS: NONE 
NUMBER OF SPARES: 
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GENERIC TYPE (VENTURI, PACKED TOWER, ETC.): 
SPECIFIC TYPE (FIXED THROAT, MOBILE BED, ETC.): 
TRADE/COMMON NAME: 
SUPPLIER: 
DIMENSIONS - FT: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LiNER MATERIAL TRADE/COMMON NAME: 
BOILER LOAD PER SCRUBBER (DESIGN) - %: 
GAS CONTACTING DEVICE TYPE (MOBILE BALLS, RODS, ETC.): 
NUMBER OF GAS CONTACTING ZONES: 
DISTANCE BETWEEN.CONTACTING ZONES- IN.: 
NUMBER OF SPRAY HEAOERS: 
NOZZLE MATERIAL: 
NOZZLE PRESSURt DROP - PSI: 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 
PH CONTROL ADDITIVE: 
GAS-SIDE PRESSURE DROP - IN. H20: 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
INLET GAS FLOW RATE - ACFM: 
INLET GAS TEMPERATURE - F: 
INLET S02 LEVEL- PPM:' 
lNLET 502 LEVEL - LB/MM BTU: 
INLET PARTICLE LEVEL ~ GR/SCF: 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUr Ll:. I liAS li:MPE RATUR E - F: 
OUTLET S02 LEVEL - PPM: 
OUTLET S02 LEVEL - LB/MM BTU: 
OUTLET PARTICLE LEVEL ~ GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - %: 
PARTICLE REMOVAL EFFICIENCY - %: 

FGO SYSTEM GENERAL DATA 
PROCESS TYPE (LIME, LIMESTONE, ETC.): LIME (THIOSORBIC®) 
PROCESS ADDITIVES (MG/ADIPIC ACID/ETC.): NONE 
SYSTEM SUPPLIER: AIR CORRECTION DIVISION, UOP 
A-E FIRM: BLACK & VEATCH 
CONSTRUCTION FIRM: AIR CORRECTION DIVISION, UOP 
APPLICATION (NEW/RETROFIT): NEW 
PARTICLE DESIGN REMOVAL EFFICIENCY - %: 99.65 
S02 DESIGN REMOVAL EFFICIENCY - %: ·89.5 
CURRENT STATUS: OPERATIONAL 
TERMINATION DATE: N/A 
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COMMERCIAL START-UP: 7/78 
INITIAL START-UP: 6/78 
CONSTRUCTION COMPLETION: 
CONSTRUCTION INITIATION: 5/75 
CONTRACT AWARDED: 10/74 
LETTER OF INTENT SIGNED: 
INITIATED BID REQUEST: 

·INITIATED PRELIMINARY DESIGN: 

FGD DESIGN AND OPERATING PARAMETERS 
DESIGN COAL SULFUR CONTENT - %: 
DESIGN COAL HEAT CONTENT - BTU/LB: 
DESIGN COAL ASH CONTENT - %: 
DESIGN COAL MOISTURE CONTENT - : 
DESIGN COAL CHLORIDE CONTENT - %: 
FGD SYSTEM SPACE REQUIREMENTS - SQ FT: 
FGD SYSTEM TURNDOWN RATIO: 4:1 

-439-

COLUMBUS & SOUTHERN OHIO ELECTRIC 
CONESVILLE 6 

FGD SYSTEM TURNDOWN METHOD: TAKE ONE TRAIN OFF LINE BELOW 60 PERCENT BOILER 
LOAD 

FGD SYSTEM PRESSURE DROP - IN. H20: 6-8 
FGD SYSTEM OXIDATION - %: 15-20 
FGD SYSTEM SCRUBBER RECYCLE LIQUOR - % SOLIDS: N/A 
FGD SYSTEM ABSORBER RECYCLE LIQUOR - %SOLIDS: 7-8 
FGD SYSTEM MAINTENANCE RESPONSIBILITY LEVEL {SAME AS BOILER, LOWER, OR 

HIGHER): 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MANHOURS/DAY): 280 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT {OPERATORS/SHIFT): 4.5 
FGO SYSTEM OPERATION & MAINTENANCE REQUIREMENT {MAINTENANCE 

PERSONNEL/SHIFT): 6.5-8.5 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT {MAINTENANCE SHIFTS/DAY): 3 
FGD SYSTEM MAINTENANCE BY OUTSIOE CONTRACTORS {MANHOURS/YEAR): 48,000 
TYPE OF FGD SYSTEM MAINTENANCE CREW (DEDICATED, ETC.): CONTRACTED 

SCHEDULE FOR BOILER MAINTENANCE PERSONNEL 
ROTATION TO FGD SYSTEM: NONE 

TYPE OF MAINTENANCE SUPERVISORS {DEDICATED, ETC.): CONTRACTED 
FGD SYSTEM BYPASS CAPABILITY {YES/NO): YES 
RESTRICTIONS TO USING BYPASS: 10-20% HAS TO BE BYPASSED; DESIGN TOO SMALL 
TIME SCHEDULE FOR REDUCED BOILER LOAD: NIGHTLY, 5 NIGHTS/WEEK, 8 HRS/NIGHT 
TIME SCHEDULE FOR BOILER SHUTDOWNS: ONCE PER YEAR 
PLANNED MAINTENANCE DURING REDUCED 

BOILER LOAD {TYPE AND FREQUENCY): SEE DATA SHEETS 
PLANNED MAINTENANCE DURING BOILER 

SHUTDOWNS {TYPE AND FREQUENCY): SEE DATA SHEETS 
TYPE OF MAINTENANCE PERFORMED WHEN FAILURE OCCURS {OTHER THAN CORRECTING 

CAUSE OF FAILURE): SEE DATA SHEETS 

QUENCHER/PRESATURATOR . 
NUMBER OF QUENCHERS/PRESATURATORS: 2 
NUMBER OF SPARES: 0 



UTILITY EMISSION CONTROL SYSTEM OATA 
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TYPE: SPRAY CHAMBER 
LOCATION: INLET TO ABSORBER 
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SUPPLIER: AIR CORRECTION DIVISION, UOP 
SHELL MATERIAL GENERIC TYPE: HIGH ALLOY 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: CARPENTER 20 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 
INLET GAS FLOW - ACFM: 
iNLET GAS TEMPERATURE - F! 286 
PRESSURE OROP - IN. H20: 
LIQUID TYPE (MAKEUP WATER, RECLAIMED WATER, 

ABSORBER <\1 IIRRY, ETC,): RECLAIMED WATER 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 0.55 
NUMBER OF SPRAY HEADERS: 4 
NOZZLE MATERIAL: CARPENTER 20 
NOZZLE PRESSURE DROP- PSI: 

ABSORBER 
. NUMBER OF ABSORBERS: 2 

NUMBER OF SPARES: 0 
C GENERIC TYPE: PACKED TOWER 
C SPEC! F IC TYPE: 
C TRADE/COMMON NAME: 

SUPPLIER: AIR CORRECTION DIVISION, UOP 
DIMENSIONS - FT: 45 X 17.5 X 79.5 HIGH 
SHFI I MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: AISI lllU 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: SYNTHETIC RUBBER 
LINFR MATERIAL TRADE/COMMON NAME: NEOPRENE 
BOILER LOAD PER ABSORBER - %: 50 MAXIMUM 

C GAS/LIQUID CONTACT DEVICE TYPE: GRID CAGES 
NUMBER OF GAS CONTACTING ZONES: 1 
OISTANCE BETWEEN GAS CONTACTING ZONES - IN.: N/A 
NUMRFR OF SPRAY HEADERS: 9 
NOZZLE MATERIAL: SILICON CARBIDE 
NOZZLE PRESSURE DROP - PSI: 
LIQUID RECIRCULATION RATE - GPM: 31,560 
L/G RATIO- GAL/1000 ACF: 45-90 
GAS-SIDE PRESSURE DROP - TN. H20: 
SUPERFICIAL GAS VELOCITY - FT/SEC: ·g~-s-:.n.1 
ABSORBER TURNOOWN RATIO: 2.4:1 
ABSORRER TURNDOWN METHOD: REDUCE GAS FLOW RATE TO A MINIMUM OF 25% OF FULL 

LOAD 
INLET GAS FLOW RATE - ACFM: 639,568 (RATED VALUE) 
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INLET GAS TEMPERATURE - F: 125 
INLET S02 LEVEL - PPM: 3000 
INLET S02 LEVEL - LB/MM BTU: 10.16 
INLET PARTICLE LEVEL - GR/SCF: 0.025 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 125 
OUTLET S02 LEVEL - PPM: 240 
OUTLET S02 LEVEL - LB/MM BTU: 1.05 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - %: 92 
PARTICLE REMOVAL EFFICIENCY - %: 99.65 (ESP) 

MIST ELIMINATOR 
FUNCTION (PRE-MIST ELIMINATOR/MIST ELIMINATOR): (A) PRE-MIST ELIMINATOR 

(B) MIST ELIMINATOR 
TOTAL NUMBER OF MIST ELIMINATORS: (A) 2 (B) 2 
NUMBER· OF SPARES: (A) 0 (B) 0 
NUMBER PER MODULE: (A) 1 (B) 1 

D GENERIC TYPE: (A) KNOCK-OUT (R) IMPINGEMENT 
SPECIFIC TYPE: (A) TRAP-OUT TRAY (B) BAFFLE 
cm~MON DESIGN: (A) IRRIGATION TRAY (B) CHEVRON VANE 
MANUFACTURER: 
CONFIGURATION (HORIZONTAL/VERTICAL): (A) HORIZONTAL (A) HORIZONTAL 

E SHAPE (Z-SHAPE/A-FRAME): 
NUMBER OF STAGES: (A) 1 (B) 2 

F NUMBER OF PASSES/STAGE: (A) (B) 3 AND 4 
FREEBOARD DISTANCE - FT: (A) 0.2 (B) 10 
DISTANCE BETWEEN STAGES- IN.: (B) 4.5 
DISTANCE BETWEEN VANES- IN.: (B) 2.0 
VANE ANGLES- DEGREES: (B) 90 

G PRESSURE DROP - IN. H20: (B) 1.9 
SUPERFICIAL GAS VELOCITY - FT/SEC: (A) 4.9-9.8 (B) 4.9-9.8 
CONSTRUCTION MATERIAL GENERIC TYPE: (A) ORGANIC (B) ORGANIC 
CONSTRUCTION MATERIAL SPECIFIC TYPE: (A) FRP (B) FRP 
CONSTRUCTION MATERIAL TRADE/COMMON NAME: 
WASH WATER SGURCE (FRESH, BLENDED, SUPERNATANT): (A) RECLAIMED 

(B) RECLAIMED 
POINT OF WATER COLLECTION: 
WASH DIRECTION (OVERSPRAY/UNOERSPRAY, 

FRONTSPRAY/RACKSPRAY): (A) UNDERSIDE (B) TOP AND BOTTOM OF FIRST STAGE 
WASH FREQUENCY: (A) INTERMITTENT (B) CONTINUOU-S 
WASH DURATION: (A) (B) N/A 
WASH RATE -GAL/MIN: (A) 90 (B) 1000 
WASH COVERAGE - GAL/MIN/SO FT: 

REHEATER 
H NUMBER OF REHEATERS: NONE 

( 
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NUMBER OF SPARES: 
NUMBER PER MODULE: 
GENERIC TYPE (IN-LINE, INDIRECT HOT AIR, IN-LINE B~R~ER, ETC.): 
SPECIFIC TYPE (STEAM, HOT WATER, ETC.): . 
COMMON DESIGN (BARE OR FIN TUBES, GAS OR OIL, ETC.): 
COMBUSTION FUEL SULFUR CONTENT - %: 
LOCATION: 
AVERAGE PERCENT OF GAS BYPASSED FOR REHEAT: N/A 
TEMPERATURE INr.REASE - F: 
INLET FLUE GAS FLOW RATE - ACFM: 
INLET FLUE GAS I tMI-'1- RATlJRE - f; 
OUTLET FLUE GAS FLOW RATE - ACFM: 
OUTLET FLUE GAS TEMPERATURE - F: 
ENERGY RCQUTnEMENf - MM BTU/HR: 
NUMBER OF HEAT EXCHANGER BANKS: 
NUMBER OF BUNDLES PER BANK: . 
NIIMBER OF TUBES PER BUNDLE: 
STEAM OR WATER PRESSURE - PSIG: 
STEAM OR WATER TEMPERATURE - F: 
SELF CLEANING DEVICE TYPE: 
MATERIAL GENERIC TYPE: 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/l.OMMON NAME: 

FANS 
NUMBER OF FANS: 2 
NUMBER OF SPARES: 0 
DESIGN (CENTRIFUGAL, AXIAL, ETC.): CENTRIFUGAL 
SUPPLICR: GREEN FAN 
FUNCTION (UNIT/BOOSTER): UNIT 
APPLICATION (INDUCED DRAFT/FORCED DRAFT) - WRT ABSORBER: FORCED DRAFT 
SERVICE (WET/DRY): DRY 
TYPE OF WASH: NONE 
LOCATION WRT MAJOR COMPONENTS: BETWEEN ESP AND QUENCHER _ 
FLUE GAS FLOW RATE - ACFM: 850,000 
FLUE GAS TEMPERATURE - F: 296 
PRESSURE DROP - IN. H20: 2.0 
MATERIAL GENERIC TYPE: CARBON STEEL 
MATERIAL SPECIFIC TYPF: A514-517 
MATERIAL TRADE/COMMON NAME: N/A 

DAMPERS 
LOCATION: (A) INLET (B) OUTLET (C) BYPASS 
NUMBER OF DAMPERS: (A) 2 (B) 2 (C) 2 
FUNCTION (CONTROL/SHUT-OFF): (A) SHUT-OFF (B) SHUT-OFF (C) CONTROL 
GENERIC TYPE (LOUVER, BUTTERFLY, ETC.): (A) GUILLOTINE (B) GUILLOTINE 

(C) GUILLOTINE AND LOUVER 
SPECIFIC TYPE (OPPOSED BLAnE, PARALLEL BLADE, ETC.): 
TRADE/COMMON DESIGN (SINGLE LOUVER/DOUBLE LOUVER): 
MANUFACTURER: 
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MODULATION (OPEN/CLOSED, ETC.): 
SEAL AIR - ACFM: 
SERVICE CONDITIONS (MAX GAS TEMP/TIME): 

-443-

COLUMBUS & SOUTHERN OHIO ELECTRIC 
CONESVILLE 6 

I MATERIAL GENERIC TYPE: (A) CARBON STEEL WITH HIGH ALLOY SEALS 
(B) HIGH ALLOY (C) HIGH ALLOY 

MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: (A) INCONEL 625 SEALS (B) INCONEL 625 

(C) INCONEL 625 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

DUCTWORK 
LOCATION: (A) INLET (B) OUTLET TO DAMPER (C) OUTLET BEYOND DAMPER 

(D) BYPASS 
CONFIGURATION (CIRCULAR, RECTANGULAR, ETC.): 
OIMENSIONS (OIAMETER, LENGTH, ETC.): 
SHELL MATERIAL GENERIC TYPE: CARBON STEEl (All) 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: ·COR-TEN (ALL) 

J LINER MATERIAL GENERIC TYPE: (A) NONE (B) ORGANIC (C) INORGANIC (D) NONE 
LINER MATERIAL SPECIFIC TYPE: (A) N/A (B) FLAKE-FILLED POLYESTER 

(C) CHEMICALLY BONDED CONCRETE (D) N/A 
LINER MATERIAL TRADE/COMMON NAME: (A) N/A (B) RESISTA-FLAKE 1170 or 1171 

(C) SAUEREISEN NO. 72 (D) N/A 

EXPANSION JOINTS 
LOCATION: 
TYPE (METALLIC/ELASTOMERIC): ELASTOMERIC 
FUNCTION (GAS CIRCUIT/LIQUID CIRCUIT): GAS 
PRESSURE (NEGATIVE/POSITIVE): 
OPERATING TEMPERATURE - F: 
DESIGN CONFIGURATION (V-SHAPED, ETC.): 
MANUFACTURER: RAYBESTOS-MANHATTAN 
MATERIAL: TEFLON/ASBESTOS 

REAGENT PREPARATION EQUIPMENT 
FUNCTION (LIMESTONE GRINDING, LIME SLAKING, ETC.}: LIME SLAKING 
PREPARATION DEVICE (BALL MILL, CRUSHER, ETC.}: SLAKER 
DEVICE TYPE (TUBE MILL, CONICAL MILL, ETC.): 
MANUFACTURER: WALLACE & TIERNAN 
MATERIALS: CARBON STEEL 
NUMBER OF DEVICES: 
NUMRER OF SPARES: 
FULL LOAD DRY FEED CAPACITY - TPH: 
PRODUCT QUALITY - % SOLIDS:. 
FULL LOAD PRODUCT QUANTITY EMPLOYED - GPM: 
PREPARED REAGENT POINT OF ADDITION: RECYCLE TANK 
ON-STTE STORA~E CAPABILITY ~·DAYS: 
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TANKS 
*SEE ATTACHMENT A 

PUMPS 
*SEE ATTACHMENT B 

MAJOR PIPING 
FUNCTION (RECYCLE SLURRY, RECLAIMED 
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WATER, SLUDGE, ETC.): (A) RECYCLE LINES 

DIMENSION$- lN.: 
MANUF ACTI.IR ER: 

(B) LIME SLURRY, SCRUBBER SLURRY BLEED, ME WASH, 
ABSORBER SPRAY HEADERS 

(C) RECLAIMED WATER 

K MATERIAL: (A) RUBBER-LINED CARBON STEEL (B) FRP 
(C) RUBBER-LINED CARBON STEEL 

MAJOR VALVES 
LOCATION: (A) RECYCLE (B) OTHERS 
FUNCTION (ISOLATION, CONTROL, ETC.): 
TYPE (BALL, GLOBE, PLUG, ETC.): (A) ECCENTRIC PLUG 

(B) DIAPHRAGM AND BUTTERFLY 
CONTROL MODE (AUTOMATIC/MANUAL): 
D I MENS I 0 N S - I N. : 
MANUFACTURER: (A) DEZURIK (R) GRENELL SANDERS AND MOSITE 
MATERIAL: (A) RUBBER-LINED (B) RUBBER-LINED 

THICKENERS 
L NUMRER OF THICKENERS: 2 

NUMBER OF SPARES: 0 
CONFIGI.IRATTON: r.rRI.tiLAR 
DIMENSIONS - FT: 145 OIA X 16 DEEP 
CAPACITY -GAL: 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL WALLS AND CONCRETE BOTTOM 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATF:RIAL TRAO-E/COMMON NAME: 
Lr-N[RMATERIAL GENERIC TYPE: ORGANIC ON BOTTOM 
LINER MATERIAL SPECIFIC TYPE: EPOXY 
LINER MATERIAL TRADE/COMMON NAME: 
RAKE MATERIAL: 
FEED STREAM SOURCE: ABSORBER RLEED 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 7-12% 

SOLIDS 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 30% 

,------· . 

SOLIDS 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: TO IUCS THICKENER AND THEN VACUUM FILTER 
OVERFLOW STREAM DISPOSITION: TO RECLAIMED WATER TANK 
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DEVICE GENERIC TYPE (CENTRIFUGE, VACUUM FILTER, ETC.): VACUUM FILTER 
DEVICE SPECIFIC TYPE (ORUM, HORIZONTAL BELT, ETC.): 
OEVICE COMMON DESIGN (ROTARY, BELT FILTER, ETC.): 
NUMBER OF DEVICES: 3 
NUMBER OF SPARES: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY: 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NA'_...:-----------------
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BELT MATERIAL GENERIC TYPE: ORGANIC 
BELT MATERIAL SPECIFIC TYPE: POLYPROPYLENE 
BELT MATERIAL TRADE/COMMON NAME: 
FEED STREAM SOURCE (ABSORBER BLEED, THICKENER UNDERFLOW, ETC.): THICKENER 

UNDERFLOW 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 30% SOLIDS 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 50% 

SOLIDS 
OVERFLOW STREAM CHARACTERISTICS {VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: TO IUCS PROCESS 
OVERFLOW STREAM DISPOSITION: TO RECLAIMED WATER TANK 

SLUDGE 
FULL LOAD QUANTITY - TPH/DRY: 
MOISTURE CONTENT - %TOTAL FREE WATER: 
PERCENT CAS03 -DRY: 
PERCENT CAS04 - DRY: 
PERCENT CAOH2 -DRY: 
PERCENT CAC03 - ORY: 
PERCENT ASH - DRY: 
PERCENT OTHER COMPOUNDS - DRY: 

SLUDGE TREATMENT 
METHOD: POZ-0-TEC 
COMMON DESIGN (RECYCLE STREAM, BLEED STREAM, ETC.): VACUUM FILTER PRODUCT 
DEVICE (OXIDATION TANK, PUG MILL, ETC.): MIXED WITH LIME AND FLY ASH TO 62% 

SOLIDS 
PROPRIETARY PROCESS {IUCS, DRAVO, ETC.): IUCS 
INLET FLOW RATE - GPM:. 
INLET QUALITY - %SOLIDS: 50 

SLUDGE DISPOSAL 
NATURE (INTERIM/FINAL): FINAL 
GENERIC TYPE (LANDfiLL, POND, ETC.): LANDFILL 
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SPECIFIC TYPE (DIKED, SIDE HILL, ETC.): DIKED 
COMMON OESIGN (ABANDONED SURFACE MINE, ETC.): 
LOCATION (ON-SITE/OFF-SITE): ON-SITE 
TRANSPORTATION METHOD (PIPELINE, TRUCK, ETC.): CONVEYOR BELT 
SITE TREATMENT (CLAY LINING, SYNTHETIC LINING, ETC.}: 
SITE DIMENSIONS - AREA/DEPTH: 80 ACRES/50 FT 
SITE CAPACITY - VOLUME/ACRE-FT/TONS: 
SITE SERVICE LIFE - YEARS: 

PROCESS CONTROL ANO INSTRUMENTATION 
f'ROCESS STREAM: 
CHEMICAL PARAMETE"RS\P'H', ETC.): PH 
PHYSICAL PARAMETERS (PERCENT SOLIDS, DENSITY, FLOW, ETC.): RECYCLE TANK 

LEVEL 
CONTROL LEVELS: OUTLET PH 5.5-6~3; RECYCLE PH 7.0-7.~ 
MONITOR TYPE (MANUFACTURER, ETC.): 
MONITOR LOCATION: SLURRY DISCHARGE FROM ABSORBER 
PROCESS CONTROL MANNtH (AUTOMATIC/MANUAL)~ AUTOMATIC 
PROCESS CONTROL MODE (FEEDBACK/FEED FORWARD): FEEDBACK 

WATER BALANCE 
WATER BALANCE ENTRIES (DESIGN/ACTUAL): 
TYPE (OPEN/CLOSED): CLOSED 
EVAPORATION WATER LOSS - GPM: 
SLUDGE HYDRATION WATER LOSS - GPM: 
SLUDGE INTERSTITIAL WATER LOSS - GP'r,-. --------------
POND SEEPAGE/RUNOFF WATER LOSS - GPM: 
EFFLUENT WATER LOSS - r.PM~ 
R~r.FTVTNG WATER STREAM NAME: 
MAKEUP WATER ADDITION - GPM: '5Qo--·-oo·· 
SOURCE OF MAKEUP WATER (RIVCR WATER, ETC.): 
MAKEUP WATER ADDITION POINTS & AMOUNTS: 
MAKEUP WATER PRE-TREATMENT TYPE: 

CHEMICALS AND CONSUMPTION 
FUNCTION (ABSORBENT, SOLIDS SETTLING, ETC.): ABSORBENT 
NAME (LIMESTONE, ADIPIC ACID, ETC.}: THIOSORBIC® LIME 
PRINCIPAL CONSTITUENTS: 90-95% CaO, 3-8% MgO 
SOURCE/SUPPLIER: DRAVO 
SUPPLIER LOCATION: MAYSVILLE, KY 
CONSUMPTION (SPECIFY UNITS}: 16 TPH 
UTILIZATION - %: 90 
POINT OF ADDITION: SLAKER 

ECONOMICS (ADJUSTED FOR CONSISTENCY; MID-1980 TIME BASE;' 65% CAPACITY FACTOR) 
CAPITAL COST - $: 74,900,000 
CAPITAL COST- $/KW: 91.2 
OPERATING COST- MILLS/KWH: 3.28 

MAINTENANCE COST: $980,000/YR 
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LABOR COST: $1,000,000/YR 
UTILITIES COST: $765,000/YR 
CHEMICALS COST: $5,750,000/YR 
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WASTE n I SPOSAL COST: '$4 ,450 ,000/YR ', 

FGD SPARE CAPACITY INDICES 
SCRUBBER - %: N/A 
ABSORBER - %: 
MIST ELIMINATOR - %: 
REHEATER - %: N/A 
FAN - %: 
BALL MILL - %: N/A 
SLAKER - %: 
EFFLUENT HOLD TANK - %: 
RECIRCULATION PUMP - %: 
THICKENER - %: 
VACUUM FILTER - : 
CENTRIFUGE - %: N/A 

FGD SPARE COMPONENT INDICES 
SCRUBBER: N/ A 
ABSORBER: 
MIST ELIMINATOR: 
REHEATER: . N/A -
FAN: 
BALL MilL: N/A 
SLAKER: 
EFFLUENT HOLD TANK:. 
RECIRCULATION PUMP: 
THICKENER: 
VACUUM FILTER: 
CENTRIFUGE: N/A 

PILOT PLANT 
UNIT NUMBER: CONESVILLE 4 
PARTICIPANTS: 
PROCESS: 
PLANT DE SI 
SUPPLIER: 
SERVICE DATE: 
PERIOD OF OPERATION - MONTHS: 
GAS FEED: 
EQUIVALENT ~CRUBBED CAPACITY - MW: 
STATUS (ACTIVE/TERMINATED): TERMINA ED 
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ATTACHMENT A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): RECYCLE 
NUMBER OF TANKS: 2 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): 
LOCATION: BELOW ABSORBER MODULE 
CONFIGURATION: 
DIMENSIONS - FT: 45 DIA X 28 HIGH 
CAPACITY - GAL: 332,930 
RETENTION TIM[ - MIN: 7 8 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: 
AGITATOR MATFRIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NA : 
LINER MATERIAL GENERIC TYPE: ORGAN! 
LINER MATERIAL SPECIFIC TYPE: FLAKE GLASS/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): RECLAIMED WATER 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): 
LOCATION: AT THICKENER OVERFLOW 
CONFIGURATION: 
nrMENSIONS- FT: 27 biA X 7.5 RIGA 
CAPACITY - GAL: 25,447 
RETENTION TIM[ - MIN: 
NUMBER OF AGITATORS: 0 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): SLURRY TRANSFER 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): 
LOCATION: UNDER SLAKER FLOOR 
CONFIGURATION: 
DIMENSIONS- FT: 16.5 DIA X lO HIGH 
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CAPACITY - GAL: 15,825 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: ORGANIC 
SHELL MATERIAL SPECIFIC TYPE: FRP 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): MIST ELIMINATOR 

WASH 
NUMBER OF TANKS: 2 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): 
LOCATION: LIME PREPARATION BUILDING 
CONFIGURATION: 
OIMENSIONS - FT: 8 DIA X 9.7 HIGH 
CAPACITY - GAL: 3660 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 0 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 
SHELL MATERIAL GENERIC TYPE: ORGANIC 
SHELL MATERIAL SPECIFIC TYPE: FRP 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): SLURRY STORAGE 
NUMBER OF TANKS: 
NUMBER OF SPARES: 
TYPE (OPEN/COVERED): 
LOCATION: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 
AGITATOR CONFIGURATION: 
AGITATOR MATERIALS: 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
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LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 
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ATTACHMENT B 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): ABSORBER 

RECIRCULATION 
NUMBER OF PUMPS: 10 
NUMBER OF SPARES: 4 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): 
COMf-()N DESIGN (V-BELT, ETC.): 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MOOEL NUMBER: DG-9-5 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY -.GPM: 9544 
MOTOR BRAKE HP: 400 
SPEED - RPM: 450 
HEAO - FT: 90 
SERVICE (PH, SOLIDS): PH 7-8, 7-12% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NA : 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA : 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.):. LIME SLURRY 

TRANSFER 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, OIRECT DRIVE, ETC.): 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: GALIGHER 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 660 
MOTOR BRAKE HP: 20 
SPEED - RPM: 
HEAD - FT: 55 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: ROBBER~liNED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: . 
CASING MATERIAL TRADE/COMf-()N NAM'~E-: -~--,-------------

IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERiAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): SLURRY MAKEUP 
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NUMBER OF PUMPS: 3 
NUMBER OF SPARES: 1 
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GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE. DIRECT DRIVE, ETC.): 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: GALIGHER 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 232 
MOTOR BRAKE HP: 20 
SPEED - RPM: 
HEAD - FT: 72 
SERVICE (PH, SOLIOS): 
CASING MATERIAL GENERIC.~TY~P=E-: ~RU~B=BE=R~-.LINED CARBON STEEL 
CASING MATCRIAL srccrrrc TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
TMPF.I.LER MATERIAL SPECIFlC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADOITIVE FEED, ABSORBER RECIRCULATION, ETC.): RECYCLE TANK 

DRAW-OFF 
NUMRER OF PUMPS: 4 
NUMBER OF SPARES: 2 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: GALIGHER 
rUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.}: 
CAPACITY - GPM: 660 
MOTOR BRAKE HP: 40 
SPEED - RPM: 
HEM - FT: 12 
SERVICE (PH, SOLIDS): PH 7-8, 7-12% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): MIST ELIMINATOR 

WASH 
NUMBER OF PUMPS: 4 
NUMBER OF SPARES: 2 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 11/5/81 

-453-

COLUMBUS & SOUTHERN OHIO ELECTRIC 
CONESVILLE 6 

SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: GOULDS . 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 1300 
MOTOR BRAKE HP: 125 
SPEED - RPM: 
HE.AD - FT: 19 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: STAINLESS STEEL 
CASING MATERIAL SPECIFIC TYPE: TYPE 316 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: STAINLESS STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: TYPE 316 
IMPELLER MATERIAL TRADE/COMMON NAME: N/A 

PUMPS 
FUNCTION (AODITIVE FEED, ABSORBER RECIRCULATION, ETC.): RECLAIMED WATER 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: GOULDS 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 1060 
MOTOR BRAKE HP: 125 
SPEED - RPM: 
HEAD - FT: 235 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: STAINLESS STEEL 
CASING MATERIAL SPECIFIC TYPE: TYPE 316 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: STAINLESS STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: TYPE 316 
IMPELLER MATERIAL TRADE/COMMON NAME: N/A 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): THICKENER UNDERFLOW 
NUMBER OF PUMPS: 
NUMBER OF SPARES: 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): MOYNO 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): HELICAL SCREW 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: ROBBINS & MYERS 

~ PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE. DIRECT, ETC.): 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 11/5/81 

CAPAC I TV - G PM : 
MOTOR BRAkE HP: 
SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, SOliDS): 

-454-

COLUMBUS & SOUTHERN OHIO ELECTRIC 
CONESVILLE 6 

CASING MATERIAL GENERIC TYPE: ROBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE:.~---------------­
CASING MATERIAL TRADE/COMMON NA : 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRAnFji.OMMON NA 



UTILITY EMISSION CONTROL SYSTEM DATA 
!1ATE: 11/5/81 

-455-

COLUMBUS & SOUTHERN OHIO ELECTRIC 
CONESVILLE 6 

COMMENTS/FOOTNOTES 

A REPLACED COR-TEN STEEL FLUE BECAUSE FLAKELINE 151 LINING FAILED FROM BY­
PASSING FLUE GAS AT A MAXIMUM TEMPERATURE OF 330 F. SIX OR SEVEN OTHER 
LININGS WERE TRIED AND NONE WORKED. 

B STACK GAS INLET TEMPERATURE IS 125 F WHEN THE FLUE GAS IS SCRUBBED AND 
296 F WHEN THE FLUE GAS IS BYPASSED. 

C TOWERS WERE ORIGINALLY TURBULENT CONTACT ABSORBERS. THE BALLS HAVE BEEN 
REMOVED, BUT THE GRID CAGES HAVE BEEN LEFT IN. 

D PRE-MIST ELIMINATOR ACTS AS A BULK ENTRAINMENT SEPARATOR AS WELL AS A TRAP 
OUT TRAY ONTO WHICH THE MIST ELIMINATOR WASH DRAINS, THUS KEEPING THE MIST 
ELIMINATOR WASH LOOP SEPARATE. 

E TROUGH ANn ROOF-TOP DESIGN FOR THE PRE-MIST ELIMINATOR. 
F THREE PASSES FOR THE LOWER STAGE AND 4 PASSES FOR THE UPPER STAGE MIST 

ELIMINATOR. 
G 1.6 IN. H20 FOR THE FIRST STAGE AND 0.3 IN. H20 FOR THE SECOND STAGE 

MIST ELIMINATOR. 
H THE SYSTEM WAS DESIGNED TO HAVE A WET STACK WITH NO REHEAT; HOWEVER, 

BECAUSE THE FGD SYSTEM WAS UNDER-DESIGNED BY ROUGHLY 20%, A MINIMUM OF 10% 
OF THE FLUE GAS BYPASSES THE FGD SYSTEM AND GOES DIRECTLY FROM THE ESP TO 
THE STACK. 

I TYPE 316 STAINLESS STEEL SEALS ON INLET DAMPERS CORRODED RAPIDLY AND WERE 
REPLACED WITH INCONEL 625 SEALS. · 

J. FLAKELINE 151 LINING IN OUTLET DUCT DOWNSTREAM FROM THE OUTLET DAMPER 
FAILED OURING BYPASS AND WAS REPLACED WITH SAUEREISEN NO. 54 GUNNED ONTO A 
STEEL GRID. THE SAUEREISEN NO. 54 HAS BEEN REPLACED WITH SAUEREISEN NO. 
72. 

K THE RECLAIMED WATER LINES WERE FRP, BUT HIGH PRESSURE PULLED THE JOINTS 
APART. 

L ONE THICKENER IS IN THE IUCS SYSTEM. 
M UNITS 5 AND 6 COMBINED. 
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SECTION 4 

PERFORMANCE DATA 
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h:rlod Boiler FGO 

Ut lllty/un It Date hours hours Module hours 

Columbus & Southern 
Ohio Electric 

Conesv i lie 5 12/76 744 A 
8 

System 

1/7l 744 8 
System 

Commercial 2111 672 688 8 
start-up 

System 

l/77 744 520 8 
System 

4/77 720 685 8 

System 

i' 
5/77 744 712 8 

System 

6/77 720 JlJ 8 
System 

.. =..o=-- r=== ~-:::=: -· -
Avail- Problem 
ability equipment area 

Module down 

Misc. equipment 

TCA beds 

Presaturator 

Mist eliminator 

so2 analyzers 

42 Pres a tura tor 

Recycle tank 

Tube thickeners 

Reagent 

58 

66 
System down 

Problem description/comments 

fire delayed Module A startup until 11/77 

Cold weather related problems - frozen lines, 
gears, pipes, cracked flanges, frozen lime 
belt conveyor 

Poor velocity distribution problems 

Pressure surges 

Scrubber liquor carryover 

Specific problem not reported 

Corrosion to 316 SS area 

Rubber liner peeled due to Improper application 

Plugging 

Rocks up to 5 ln. In dla. found in li.e slurry 
(Dravo installed mech. separators and metal 
detectors) 

Unscheduled outage for repairs and .adiftcations 
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Period Boll!r JGD Avi ll-
lit lllty/unlt Olte hours hours Modllle hours abo llty 

(On!SY llle ~ 1111 744 744 3 I) 

(contln~d) Sysll!ll 

' 

8/77 744 II 0 

Sy!tem 

9/77 120 46g 8 53 
Sy~tem 

10/77 744 ~~9 8 32 

Sy~tl!ll 

11/77 120 71~ A 10 
8 :.J 

Sy~tem 133 ;;·2 

12/77 744 252 A 93 
8 !17 

Sy>tem 1:!0 !15 

1/78 744 0 A 
B 

s~tem 0 0 

2/78 672 0 A 
8 

Systl!lll 0 0 

Probll!lll 
equipment area 

Sc rubb!r I I ner· 

Unit process cln-
trol/lnstrl.llle'l-
tatlon 

Piping between 
thickener and 
IUCS system 

Module down 

Module down 

Module down 

System down 

Carbon s tee 1 •1ue 
liner 

Proboll!ll descrlpt1on/c01111ents 

Repairs (speclnc problew not reported) 

Modifications (specific problen not reported) 

Repairs (s~lf.lc probll!lll not reported) 

Unscheduled oulag! for r!PIIrs and MOdifications 
(some due to cold weather) . . .. . . . ... . . 

Module rei ined In areas wtth neoprene rubber 
(reason fer relining was not reported) 

.. . . . . 
Low flow r~tes caused plugging prcbl~s 

.. . .. . . . . 

.. 
Scheduled 3-month outage 

Corrosion (lined with acid brick during scheduled 
outage) 

. 
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Period Boller FGO Avall-
Ut111ty/unit Date hours !lours ltodule hours ablli ty 

Cones~ 111 e S 3/78 744 379 A 20 
(continued) 8 20 

System 66 20 

4/78 720 716 A 67 
8 6S 

System 421 66 

S/78 744 720 A S2 
8 54 

System 420 Sl 

6/78 720 JZO A 48 
8 30 

System 243 39 

7/78 744 727 A 66 
8 43 

Systl!lll 359 ss 

8/78 744 667 A 18 
8 18 

' System lJS 18 

Problt!lll 
equipment·area 

pH controls 

so2 analyzers 

Reagent 

Flocculent feed 
system 

Flocculent feed 
system 

Mist eliminator 
wash system 

Mist elIminator 
and modules 

Htst elIminator 

Ping pong ba 11 s 

Bypass damper 

Problen description/c~ts. 

Operational problems experienced (specific problem 
not reported) 

Operational problems experienced (specific problem 
not reported) 

Impurities in the lime caused plugging proble.s 

Excess flocculent In thickener yielded a high solids 
level In the overflow and resulted In plugging 
problems In the scrubber modules 

Continued flocculent problens-requlred that thick-
eners be emptied to restore the proper flocculant 
balance . 

FRP pipe failed 

Unscheduled outage due to the plugging of the mist 
eliminators and the scrubber ball regions of modules 

Forced outage to ~ve scale 

Scrubber balls had to be replaced 

Operational problems experienced (specific problems 
not reported) 
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Period lotler 
Uttl tty/untt Illite hours hours Hodde 

Conesville S 
(conttnuedl 

9/78 720 707 I. 
II 

Sys:em 

10/78 744 713 ~ 
~ 

System 

11/78 i 720 642 ~ 
B 

System 

12/78 744 609 A 
18 

Sy! tem 

1/79 744 602 A 
8 

Sy~tem 
! 

Z/79 672 629 A 
8 

Sy~tem 

3/79 744 652 A 
8 

Sy;tem 

fliD Av•tl-
!lours a btl tty 

61 
54 ; 

)16 sa 
7Z 
BZ 

lOl 71 

43 
811 

331 64 

7 
JJ 

112 2() 

0 
0 

0 0 

o· 
0 

0 0 

so 
0 

160 zs 

Problem 
equtpnent area 

Sludge ltnes 

Lt.e slurry feed 
ltnes 

0111per 

Scrubber 1t ner 

Mtsc. equtpmert 

System down 

Prob1e. descrtptton/c~ts 

Broken 

Plugged 

Damper drfve lll'llblens 

Mtnt.al rutber "ltner f1tlure obser•ed It the top of 
one of the stNbber IIIOdules just ttfter the 
_pre-;aturator 

Cold weather related problems 

UnSC:hedule:l outage due to severe -.tnter weather 

( 
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P•rtod 8•tl•r FGO 
Utfltty/untt Oat• hours hours Module hours 

Conesvtll e S 4/79 720 149 A 
(continued) 8 

System 43 

5/79 744 7114 A 
8 

System 0 

6/79 720 6~0 A 
8 

System 191 

7/79 744 67l A 
8 

System 557 

8/79 744 305 A 
8 

System 72 

9179 720 38": A 
8 

System 199 

10.'79 744 443 A 
8 

System 341 

11179 720 414 A 
8 

System 369 

~I 
' ~ 
' 

Avail- Problem 
abt11ty equ t pment uea 

17 
0 Presaturator 

9 

0 
0 
0 Thickener 

System down 

69 
so 
60 pH lines 

·Outlet damper . 

Flyash conveyor 

75 
93 
84 

87 
86 
86 

89 
96 
93 

53 
48 
51 

74 
10 
72 

Problem d•scrtptton/comments 

Module did not operat• b~euse.of s•vere corro-
slon at the presaturator Inlet duct 

Repairs were made to the seal ~t..en the thick-
ener base and sidewall during scheduled outag• 

1-month scheduled outag• 

Plugged 

Specific problem not report•d 

flyash conveying probl~ result•d.tn about 48 
hours outage 
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Period Botler FGD AWitl-
Ut111 ty/unlt Date hours hours Macule tmurs abfllty 

Conesville 5 12/79 744 A 0 
(continue'~!) B I 0 

Sy·•tem 0 0 

1/80 744 257 A 89 
8 9] 

S:rstenl lll- 91 

2/BC.• 696 l43 A 90 
B !ll 

Syste. 226 92 

l/80 744 744 A 88 
B 88 

~ysteno 606 88 

4/80 720 673 A I 95 
8 75 

:Sys te:n 506 85 

i 

Prob1em 
equtpmer•t area Pro•len description/comments 

Ltme blower cem- Experience·' prc.blens during hst half of 1979 
presso.,. motor 

S 1 udge pump· CavitetioA p~lens·sited 

flyash conveyJr Experienced pnoblems during last half of 1979 

ReAC)ent recircu- . Plugging Enco~mtered 
latlo~ 

Inlet d1111per Problems wtth the guild blrs 1nd seals In the Inlet 
damper d1rln• the last h1lf of 1979· 

Sys tem• do~m · Unschedul !d toller out1ge occurred. d11rfng which 
maintenance •as ·perfol"lll!d on the FGD system 

Mist el lminator Mist eli•iAator nozzle plugging occurred causing 
S~·FGD sy!tem outage 

JUCS sludge st1- Specific pro~lem was not reported · 
billz1tion proce~s 

Scrub~r li•ers a1d Specific' proolem was not reported · 
grid· rods 

Mist el lmil'll!lltor Mist eltmln~or nozzle·plugging 

D1111pers Specific. prc.-blem was not reported 

Pre saturate hoses Specific: p"'blem was not reported 

lloules Spec I fie pf'ltbhll WIS not reported· 
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Period Boller FGD 
Utl11ty/unlt Date hours ho·Jrs Module hours 

Cones v111 e 5 5/80 744 H4 A 
(continued) B 

System 634 

6/80 720 7'17 A 
B 

System 523 

7/80. 744 461 A 
8 

System 352 

B/80 744 4~:2 A 
B 

System 373 

9/80 720 717 A 
B 

System 568 

10/80 744 7ZJ A 
B ' 

System 571 

' 

11/80 720 630 A 
8 

System 316 

ll/80 744 68~ A 
8 

System 604 

Avail-
ability 

92 
90 
91 

90 
94 
86 

91 
89 
90 

98 
95 
97 

88 
89 
89 

93 
89 
91 

79 
86 
83 

93 
91 
92 

., • .. ~ I 

Problem 
equipment area Problem description/comments 

Process controls/ Specl fie prob 1 em was not reported 
lnstrll!lentatlon 

IUCS Dlsposa 1 Specific problem was not reported 
system 

Service water Specific problem 'was not reported 

Presaturator : Presaturator hoses and nozzles plugged 

Reclaim water Specific problem was not reported 

Inlet damper Inlet damper Inlet seal leakage 

Presaturator Continued presaturatlon problems 

Dampers Specific problem was not reported 

Agitator motor Spec I fie problem was not reported 

Lime s I urry tank 28-hour outage due .to lime slurry tank and 
and agitator motor agitator problems 

Hlsc. equipment Additional mtnor problems were encountered with 
the presaturator hoses. temperature probes, 
thickeners, and servtce water durtn9 11/80 
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I 

Pertod Boller I FGD 
Ut t 1 tty/untt Date hours hours lbdule hours 

Columbus 6 Southern 6/78 720 524 A 
Ohio Electric B 

Conesvl 11 e 6 ~Sto!ll 174 

Commercl1l start-up 7/78 744 502 A. 
s: 

~ystem 141 

8/78 744 642 ,. 
B 

~-ystal 354 

9/78 720 706 ~ 

E 
~yst-em 372 

10/78 744 603 " • ;yuem 199 

11/78 720 600 • I 
5ys:em 36 

i 
I 

(Continued) 

Avail- Problem 
abtll ty equt pment area 

56 
44 
50 Bypass damper 

83 
70 
77 Bypass damper 

Piping 

47 
62 
55 Sludge line 

Bypass damper 

55 
69 
62 llllll! s · urry feed 

lines 

S 1 udge lines 

Bypass damper 

98 
37 
68 Damper· sea Is and 

guide bars 

26 
26 
26 llllll! trans fer 

Thickener 

Proble. descrtptton/c~nts 

Boller shut down because bypass damper 
could not be controlled 

Cont~l problem continued 

The I'RP transfer line· fr0111 the thickener 
to the IUC's system ruptured as a result 
of .ater hammer In the line 

Breats In 1 lnes 

Cont·-ol problem 

Plug-~ing problem 

Breaos In lines 

Control problem 

Specilfic problem was not reported 

Ba·~tllluse plugged wn shakers IN!callll! 
i~cperable 

The thickener rake motor burn!d out 
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P~rtod :lot ler FGD 
Ut t1 1ty/untt Oat~ hours 'lOurs Modul~ hours 

Conesville 6 (Continued) 12/78 744 672 A 
8 

System 155 

1/79 744 730 A 
B 

Systesn 8 

2/79 672 629 A 
B 

Systerw 0 

3/79 744 6G4 A 
8 

System 216 

4/79 720 711 A 
B 

System 489 

5/79 744 0 A 
B 

System 0 

6/79 720 433 A 
B 

System 209 

7/79 744 544 A 
B 

System 196 

{Continued) 

Avail- Probh!lll 
a btl tty equ11J111!nt area 

35 
27 
31 Thickener 

5 
D 
3 System 

0 
0 
0 System 

43 
32 
38 

B2 
72 
77 

100 Botler 

Thickener 

43 
49 
46 Fly ash conveyor 

pH lines 

84 
89 
86 

Probl~ descr1ptton/c~ts 

Thickener rake ~tor burned out 

System outage due to cold wather 
related problems 

System dONn all ~nth due to cold weather 
related problems 

Boller dtd not operat~ due to a scheduled 
annual outage 

Repairs wr~ made to the seal bet.een 
the thickener base and std~ll 

Fly ash conveying problems caused 48-hour 
outage 

Plugging problem 
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Period Boller fGD 
Utility/unit Dlte hours hours Mocule ''lOurs 

Conesville 6 (Continued) 8/79 744 744 A 
8 

Sy!tem 310 

9/79 no 681 A 
B 

Sy!tem 388 

10/79 744 713 .A 
B 

Sy!tem 320 

11/79 no S99 A 
18 

5y~tem 120 

lZ/79 744 744 A 
18 

System 606 

I 

1/80 744 744 A 
B 

Sysa:em 566 

2/80 696 648 II 
B 

System 503 

{Continued) 

Avail- Problem 
ability equiJ)II'ent area 

76 
78 
77 

88 
87 
88 

76 
43 
60 

67 
52 
60 

84 
91 
88 Lime bloltl!r corn-

pressor 1110tor 

s 1 udge pa.np 

fly ash CJnveyor 

Reagent circulation 

Inlet ~arroer 

88 
89 
89 

87 
92 
90 Mist eliminator 

Problem descrlptlon/c~ts 

Experle~~ced problems during last half 
of 19)19 

Cavitation Jlroblems 

fly ash conveyor system caused proble-s 
during the latter half of 1979 

Plugging problems 

Guide birs and seals In the Inlet da~r 
caused problems during the lut half 
of 197'!1 

. 
Plugging of mist eliminator nozzles 
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Period Boller FGD 
Ut t ltty/untt Dlte hours hours Module hours 

Conesville 6 (Continued) 3/80 744 160 A 
8 

System 117 

4/80 no 312 " B 
.. Systl!ll 125 

5/80 744 701 A 
8 

. Syste11 323 

6/80 720 715 A 
B 

System 444 

- 7/80 744 722 A 
B 

System 630 

8/liO 744 343 A 
B 

System 259 

9/80 720 716 A 
B 

Systetn 641 

. (Continued) 

- -
Avail- .Problem 

abt ltty equt.-nt area 

93 
94 
94 ·Boller 

99 
99 
99 . Daq~ers 

-
Presaturator hoses 

. Nozzles 

·97 
96 
97 -Instrumentation 

97 
97 
97 Service wter 

IUCS disposal ,system 

96 
99 
98 Inlet daq~er 

Process control 

90 
97 
94 Rec-laim wter system 

Recycle slurry system 

94 
94 
94 Inlet damper 

IUCS system 

Proble. descrtptlon/ca..ents 

Low botler hours due to botler/turbtne 
Inspection outage 

Spectftc problem was not reported 

Spectftc problem was not reported 

Spectftc proble-ws not reported 

Specific proble.·ws not reported 

Specific proble..ws not reported 

Spectfic proble. ws not reported 

Seal leak problen 

Malfunctioned 

Problems encountered 

Problems encountered 

Seal leak problem 

Problems encountered 

(')(') 
00 
::St-' 
(!) c 
Ul El 
<0" ..... c 
t-'Ul ..... 
(!)&"> 

UlUl 
... 0 

c 
0\rt­

::r 
(!) 
t; 
::s 
0 
::r ..... 
0 

tr1 ..... 
(!) 
() 

rt­
t; ..... 
() 



Period Boiler FGO 
Utlltty/untt Date hou,.s hours Module hours 

Conesville 6 [Continued) 10/80 744 670 A 
B 

System 535 

11/80 720 4ii?9 A 
B 

System 374 

12/80 744 ~4 A 86 
B 88 

System 87 

Avail- Problem 
ability equipment a,.ea 

89 
94 
92 IUCS system 

100 
98 
99 

744 Rechlr1 water tank 

Problea descrtptton/c~ts 

Pnoblems with system continued 

REI)alred 

I 
~ 
0\ 
00 
I 

(")(") 
00 
::s ....... 
lb c 
~6-..... c 
...... (/I 
...... 
lbR"' 

UlUl 
... 0 

c 
0\(T 

::r 
lb 
11 
::s 
0 
::r ..... 
0 

1:1:1 
...... 
lb 
0 
rT 
11 ..... 
0 



z 0 
H

 

E-4 
.:( 
H

 

u 0 
N

 
U

l 
U

l 
.:( 

...-i 
I 

~
 

:::.G 
"' \() 

~ 
&:zl 

...:t 
&:zl 

I 
0 

~
 

114 
u 

~ 
...:1 
.:( 

H
 

0 
E-4 

u 
~ &:zl 
ll4 
0 0 u 



-470-
Cooperative Power Association 
Coal Creek 1, 2 

SECTION 1 

BACKGROUND 

During the 1970's, a joint venture between cooperative 

Power Association and·United Power Association resulted in the 

construction of the coal Cre~k Power St~tion. The plant pre­

sently consists of two unlt.s rated ~t 550 MW (t]rnRs) each, and 

is located at the mouth of .a lignite mine in central North 

Dakota. Coal Creek 1 and 2 fire lignite-with an average sulfuL 

content of 0.63%. At the time the units were built, the u.s. 

Environmental Protection Agency and the State of North Dakota 

had adopted air quality standards (pursuant to the Clean Air Act 

of 1970) limiting S02 emissions to 1.2 pounds per million Btu 

and particulate matter emissions to 0.10 pound per million Btu. 

Evaluation of f'='i=t!;i.ble alternatives revealed that without gas 

cleaning equipment, 502 emissions could range from 0.9 to 2.7 

pounds per million Btu input and particulate matter emissions 

could range from 4.2 to 13.5 pounds per million Btu input. As a 

result, Combustion Engineering was contracted to install lime/ 

alkaline fly ash FGD systems to control 502 emissions from both 

Units 1 and 2. 

A partial scrubbing system was selected over system~ that 

require the scrubbing of all the flue gas. This system uses 

high efficiency scrubbers to process a maximum of 60% of the 
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gas. The remainder of the gas is bypassed; therefore, the need 

for reheat equipment is eliminated. This system improves the 

station heat rate and lowers the makeup water requirements. 

The decision to use a lime/alkaline fly ash system was 

based on a lignite ash analysis which indicated that a signifi­

cant amount of calcium is present; therefore, a system which 

allows maximum usage of the fly ash and minimize the use of lime 

would prove to be more economical. 

Wheelabrator-Frye was awarded a contract to supply cold-

side ESP's for control of particulate matter emissions. Initial 

operation of the Coal Creek 1 FGD system began in July 1979, and 

the Coal Creek 2 FGD system began operating·approximately one 

year later. 
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SECTION 2 

PROCESS DESCRIPTION 

Each Coal Creek emission control system consists of a 

lime/alkaline fly ash FGD system designed to treat a maximum of 

60% of the boiler f4ue gas flow of 2,200,000 acfm at 320°F, and 

an ESP to control particulate matter emissions. 

Following the boiler, the flue gas from each unit enters 

the ESP which is designed to remove 99.5% of the inlet partic­

ulate matter. After exiting the boiler air preheater, at full 

load conditions, approximately 60% of the flue gas is ducted 

into the absorber modules. Each system includes four counter­

current spray tower modules that contain three levels of spray 

nozzles. The flue gas flowing upward through each tower is 

contacted with the alkaline slurry recirculated from the 

reaction tanks. Mist elimination is provided by both a bulk 

entrainment separator and two layers of mist eliminators: Gas 

leaving the top of the scrubber modules is essentially free of 

entrained moisture, but is saturated at about 135°F. The gases 

are combined with the 40% bypass gases prior to entry into the 

658-foot stack at approximately 1,700,000 acfm at 210°F. The 

gas stream exiting the stack contains approximately 450 ppm of 

502 and 0.013 grains/dscf of particulate matter. 
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The alkaline additive to the reaction tanks is fly ash 

collected in the ESP's supplemented as required with slake 

pebble lime. These systems operate in an open water loop mode 
' with the stabilized sludge being disposed of in a lined pond. 

A flow diagram for the Coal Creek 1, 2 FGD systems is 

included on the next page. 
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SECTION 3 

·DESIGN DATA 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 9/10/81 

GENERAL PLANT INFORMATION 

COOPERATIVE POWER ASSOCIATION 
COAL CREEK 1 

COMPANY NAME: COOPERATIVE POWER ASSOCIATION (56%) 
ASSOCIATED UTILITIES: UNITED POWER ASSOCIATION {44%) 
PLANT NAME: COAL CREEK 
UNIT NUMBER: 1 
PLANT ADDRESS: P.O. BOX 780 
CITY: UNDERWOOD 
COUNTY: MCLEAN 
STATE: NORTH DAKOTA 

. ZIP CODE: 585/6 
EPA RCGION: 8 
RIVER BASIN/LAKE REGION: MISSOURI 
REGULATORY CLASSIFICATION: NSPS (12/71) 
PARTICLE EMISSION LIMITATION - LB/MM BTU: 0.1 
S02 EMISSION LIMITATION - LB/MM BTU: 1.2 
NOX EMISSION LIMITATION - LB/MM BTU: NONE . 
NET PLANT GENERATING CAPACITY -MW: 1100 
GROSS UNIT GENERATING CAPACITY - MW: 550 
NET UNIT GENERATING CAPACITY WITH FGD - MW: 500 
NET UNIT GENERATING CAPACITY W/0 FGD - MW: 500.5 
EQUIVALENT SCRUBBED CAPACITY - MW: 327 

UNIT DATA (BOILER AND STACK) 
BOILER SUPPLIER: COMBUSTION ENGINEERING 
FURNACE TYPE (PULVERIZED COAL, CYCLONE, ETC.): PULVERIZED LIGNITE 

A FURNACE FIRING METHOD: TANGENTIAL 
WET BOTTOM/DRY BOTTOM: 
FURNACE nRAFT TYPE (FORCED, INDUCED, BALANCED): 
SFRVICE LOAD (BASE, PEAK, STANU~Y, ETC.): BAS[ 
COMMERCIAL SERVICE OATE: 
DE:SIGN OOILE!l FLUE GAS FI.OW - ACFM: 2,200,000 
FLUE GAS TEMPERATURE - F: 320 
FLUE GAS OXYGEN ~ %: 3.5 
HEAT RATE - BTU/KWH: 
DESIGN FIRING RATE - TPH: 422 
EXCESS Alll - X: 10 
CAPACITY FACTOR - %: 60 
STACK HEIGHT - FT: 658 
SHELL MATERIAL: CONCRETE 
FLUE MATERIAL GENERIC TYPE: INORGANIC 
FLUE MATERIAL SPECIFIC TYPE: ACID-RESISTANT BRICK AND MORTAR 
FLUE MATERIAL TRADE/COMMON NAME: . 
FLUE LINER MATERIAL GENERIC TYPE: .._NrnO"'N;;::-E--------------
FLUE LINFR MATERIAL SPECIFIC TYPE: N/A 
FLUE LINER MATERIAL TRADE/COMMON NAME: N/A 
FLUE INNER DIAMETER - FT: 22.0 
STACK GAS INLET TEMPERATURE - F: 
STACK-GAS OUTLET VELOCITY - FT/SEC: 90 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 9/10/81 

FUEL nATA {ACTUAL) 

COOPERATIVE PO~ER ASSOCIATION 
COAL CREEK·1 

FUEL GRADE {LIGNITE, SUBBITUMINOUS, ETC.): LIGNITE 
NAME OF SUPPLIER: FALKIRK MINING CO. 
MINE NAME/AREA: UNDERWOOD FIELD 
MINE LOCATION - COUNTY: 
MINE LOCATION - STATE: NORTH DAKOTA 
AVERAGE HEAT CONTENT - BTU/LB: 6258 
RANGE HEAT CONTENT- BTU/LB: 3068-7660 
AVERAGE ASH CONTENT-%: 7.14 
RANGE ASH CONTENT - %: 3.9-16.0 
AVERAGE MOISTURE CONTENT - %: 39.8 
RANGE MOISTURE CONTENT- %: 27.8-52.6 
AVERAGE SULFUR CONTENT - %: 0.63 
RANGE SULFUR CONTENT - %: 0.18-1.41 
AVERAGE CHLORIDE CONTENT - %: 0.02 
RANGE CHLORIDE CONTENT - %: 0.0-0.08 
FUEL ANALYSIS METHOD {AVERAGE, SPOT, TYPICAL): 
FUEL ANALYSIS DATE: 

PARTICLE CONTROL GENERAL DATA 
CONFIGURATION {INTEGRATED/SEGREGATED): SEGREGATED 
SPACE RE()lliREMENTS - SO FT: 

MECHANICAL COLLECTOR 
NUMBER OF MECHANICAL COLLECTORS:· NONE 
NUMBER OF SPARES: 
TYPE: 
SUPPLIER: 
INLET FLUE GAS CAPACITY - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
PRESSURE OROP - IN. H20: 
PARTICLE OUTLET LOAD - GR/SCF: 
PARTICLE REMOVAL EFFICIENCY - t: 

ELECTROSTATIC PRECIPITATOR 
NUMBER OF ELECTROSTATIC PRECIPITATORS: 1 
NllMBER OF SPARES: 0 
TYPE {HOT SIDE/COLD SIDE): COLD SIDE 
SliPPL IER: WHEELABRATOR-FRYE 
INLET FLUE GAS CAPACITY- ACFM: 2,310,000 
INLET FLUE GAS TEMPERATURE - F: 321 
PRESSURE DROP - IN. H20: 2.5 (4.0 INCLUDING DUCTWORK) 

R PARTICLE OUTLET LOAn - GR/SCF: 0.01 
PARTICLE REMOVAL EFFICIENCY - %: 99.5 
FLUE GAS CONDITIONING TYPE: NONE · 

PARTICLE SCRUBBER 
NUMBER OF PARTICLE SCRURBERS: NONE 
NUMBER or SPARES: 

/ 
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COOPERATIVE POWER ASSOCIATION 
COAL CREEK 1 

GENERIC TYPE {VENTURI, PACKEO TOWER, ETC.): 
SPECIFIC TYPE {FIXEO THROAT, MOBILE BED, ETC.): 
TRAnE/COMMON NAME: 
SUPPLIER: 
OIMENSIONS - FT: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BOILER LOAn PER SCRUBBER (OESIGN) - %: 
GAS CONTACTING DEVICE TYPE {MOBILE BALLS, RODS, ETC.): 
NUMRFR OF GAS CONTACTING ZONES: 
DISTANCE BETWEEN CONfACTINu LONES- IN.: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: 
NOZZLE PRtSSURE DROP • P~I: 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 
PH CONTROL ADDITIVE: 
GAS-SIDE PRESSURE DROP - IN. H20: 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
INLET GAS FLOW RATE - ACFM: 
INLET GAS TEMPERATURE - F: 
INLET S02 LEVEL - PPM: 
INLET S02 LEVEL - LR/MM BTU: 
INLET PARTICLE LEVEL - GR/SCF: 
INLET PARTICLE LEVEL - LR/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TCMPERATURE - F: 
OUTLET S02 LEVEL - PPM: 
OUTLET S02 LEVEL - LB/MM BTU: 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - %: 
PARTICLE REMOVAL EFFICIENCY - %: 

• rGO SYSTEM GENERAL DATA 
PROCESS TYPE (LIME, LIMESTONE, ETC.): LIME/ALKALINE FLY ASH 
PROCESS AnD ITIVES {MG/AD IPIC ACID/ETC.): NONE 
SYSTEM SUPPLIER: COMBUSTION ENGINEERING 
A-E FIRM: BLACK & VEATCH 
CONSTRUCTION FTRM: 
APPLICATION {NEW/RETR6FIT): - N'EW 
PARTICLE OESIGN REMOVAL EFFICIENCY - %:· 99.5 
S02 DESIGN REMOVAL EFFICIENCY - %: 54 
CURRENT STATUS: OPERATIONAL 
TERM I NAT I 0 N OA TE : N I A 



UTILITY EMISSION CONTROL -SYSTEM DATA 
DATE: 9/10/81 . 

COMMERCIAL START-UP: 8/79 
INITIAL START-UP: 7/79 
CONSTRUCTION COMPLETION: 
CONSTRUCTION INITIATION: 8/77 
CONTRACT AWARDED: 6/77 
LETTER OF INTENT SIGNED: 
INITIATED BID REQUEST: 
INITIATED PRELIMINARY DESIGN: 

FGD DESIGN AND OPERATING PARAMETERS 
DESIGN COAL SULFUR CONTENT - %: 
OESIGN COAL HEAT CONTENT - BTU/LB: 
DESIGN COAL ASH CONTENT - %: 
DESIGN COAL MOISTURE CONTENT - %: 
DESIGN COAL CHLORIDE CONTENT - %: 
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COOPERATIVE POWER ASSOCIATION 
COAL CREEK 1 

FGD SYSTEM SPACE REQUIREMENTS - SO FT: 174,200 (BOTH UNITS) 
FGD SYSTEM TURNDOWN RATIO: 
FGD SYSTEM TURNDOWN METHOD: 
FGD SYSTEM PRESSURE DROP - IN. H20: 4.5 
FGD SYSTEM OXIDATION - %: 
FGD SYSTEM SCRUBBER RECYCLE LIQUOR - % SOLIDS: N/A 
FGD SYSTEM ABSORBER RECYCLE LIQUOR - % SOLIDS: 10-15 
FGD SYSTEM MAINTENANCE RESPONSIBILITY LEVEL {SAME AS BOILER, LOWER, OR 

HIGHER): SAME 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT {MANHOURS/DAY): 72 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT.{OPERATORS/SHIFT): 1 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT {MAINTENANCE 

PERSONNEL/SHIFT): 3 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT {MAINTENANCE SHIFTS/DAY): 1 
FGD SYSTEM MAINTENANCE BY OUTSIDE CONTRACTORS 

(MANHOURS/YEAR): MINIMAL {REDESIGNING) 
TYPE OF FGD SYSTEM MAINTENANCE CREW {DEDICATED, ETC.): ROTATED 

SCHEDULE FOR BOILER MAINTENANCE PERSONNEL 
ROTATION TO FGD SYSTEM: NO SCHEDULE 

TYPE OF MAINTENANCE SUPERVISORS {DEDICATED, ETC.): DEDICATED 
FGD SYSTEM BYPASS CAPABILITY {YES/NO): YES 
RESTRICTIONS TO USING BYPASS: NONE 
TIME SCHEDULE FOR REDUCED BOILER LOAD: NIGHTLY 
TIME SCHEDULE FOR BOILER SHUTDOWNS: EVERY 18 MONTHS FOR· 4 WEEKS 
PLANNED MAINTENANCE DURING REDUCED 

BOILER LOAD {TYPE AND FREQUENCY): SEE OTHER DATA SHEETS 
PLANNED MAINTENANCE DURING BOILER . 

SHUTDOWNS {TYPE AND FHEOUENCY): SEE OTHER DATA SHEETS 
TYPE OF MAINTENANCE PERFORMED WHEN FAILURE OCCURS {OTHER THAN CORRECTING 

CAUSE OF FAILURE): SEE OTHER DATA SHEETS 

OUENCHER/PRESATURATOR 
NUMBER OF QUENCHERS/PRESATURATORS: NONE 
NUMBER OF SPARES: 
TYPE: 
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LOCATION: 
SUPPLIER: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
INLET lv\S FLOW - ACFM: 
INLET GAS TEMPERATURE - F: 
PR ESSUIH. IIIWP - IN. H20: 
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COOPERATIVE POWER ASSOCIATION 
COAL CREEK 1 

LIOUIO TYPE (MAKEUP WATER, RECLAIMED WATER, ABSORBER SLURRY, ETC.): 
LIOUID RECIRCULATION RATE - GPM: 
L/~ nATIU - GAL/1000 A~F: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP- PSI: 

ABSORBER 
NUMBER OF ABSORBERS: 4 
NUMBER OF SPARES: 1 
GENERIC TYPE: SPRAY TOWER 
SPECIFIC TYPE: OPEN COUNTERCURRENT SPRAY 
TRADE/COMMON NAME: 
SUPPLIER: COMBUSTION ENGINEERING 
OIMENSIONS - FT: 21.5 WIDE X 20 OEEP X 55 HIGH 
SHELL MATERIAL GENERIC TYPE: STAINLESS STEEL 
SHELL MATERIAL SPECIFIC TYPE: TYPE 316L 
SHt:LL MATERIAL TRAnE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MAT~RlAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRAOE/COMMON NAME: N/A 
BOILER LOAn PER ABSORBER - %: 15 
GAS/LIOUID CONTACT OEVICE TYPE: NONE 
NUMBER OF GAS CONTACTING ZONES: 1 
DISTANCE BETWEEN GAS CONTACTING ZONES - IN.: N/A 
NIJMRER OF SPRAY HEADERS: 3. 
NOZZLE MATERIAL: CERAMIC 
NOZZLE PRESSURE OROP - PSI: 
LIOUID RECIRCULATION RATE - GPM: 20,790 (65,730 AI 60% SCRUBBING) 
L/G RATIO - GAL/1000 ACF: 60 
GAS-SIDE PRESSURE DROP - IN. H20: 3.0 
SUPERFICIAL GAS VELOCITY - FT/SEC: 10.6 
ABSORRER TURNDOWN RATIO: 
ABSORBER TURNDOWN METHOD: 
INLET GAS FLOW RATE - ACFM: 1,390,000 
INLET GAS TEMPERATURE - F: 321 
INLET S02 LEVEL - PPM: 
INLET S02 LEVEL - LB/MM BTU: 
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INLET PARTICLE LEVEL - GR/SCF: 0.01 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 
OUTLET S02 LEVEL - PPM: 
OUTLET S02 LEVEL - LB/MM BTU: 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - %: 90 
PARTICLE REMOVAL EFFICIENCY - %: 

MIST ELIMINATOR 

COOPERATIVE POWER ASSOCIATION 
COAL CREEK 1 

FUNCTION (PRE-MIST ELIMINATOR/MIST ELIMINATOR): (A) PRE-MIST ELIMINATOR 
(B) MIST ELIMINATOR 

TOTAL NUMBER OF MIST ELIMINATORS: (A) 4 (B) 4 
NUMBER OF SPARES: (A) 0 (B) 0 
NUMBER PER MODULE: (A) 1 (B) 1 
GENERIC TYPE: (A) BULK SEPARATION (B) IMPINGEi~ENT 
SPECIFIC TYPE: (A) BAFFLE SLATS (B) BAFFLE 
COMf.()N DESIGN: (A) BULK ENTRAINMENT SEPARATOR (B) CHEVRON VANE 
MANUFACTURER: 
CONFIGURATION (HORIZONTAL/VERTICAL): (A) HORIZONTAL (B) HORIZONTAL 

C SHAPE ( Z-SHAPE/ A-FRAME): . ~~--­
NUMBER OF STAGES: (A) 1 (B) 2 
NUMBER OF PASSES/STAGE: (A) 1 (B) 2 
FREEBOARD OISTANCE - FT: 8 
DISTANCE BETWEEN STAGES - IN.: 30 
DISTANCE BETWEEN VANES - IN.: 3 
VANE ANGLES - DEGREES: 
PRESSURE DROP - IN. H20: 0.5 
SUPERFICIAL GAS VELOCITY - FT/SEC: 8.9 
CONSTRUCTION MATERIAL GENERIC TYPE: (A) ORGANIC (B) ORGANIC 
CONSTRUCTION MATERIAL SPECIFIC TYPE: (A) FRP (R) FRP 
CONSTRUCTION MATERIAL TRADE/COMMON NAME: 
WASH WATER SOURCE (FRESH, BLENDED, SUPERNATANT): COOLING TOWER SLOWDOWN 
POINT OF WATER COLLECTION: 
WASH OIRECTION (OVERSPRAY/UNDERSPRAY, FRONTSPRAY/BACKSPRAY): UNDERSPRAY 
WASH FREQUENCY: INTERMITTENT 
WASH DURATION: 
WASH RATE - GAL/MIN: 600 
WASH COVERAGE - GAL/MIN/SO FT: 

REHEATER 
NUMBER OF REHEATERS: 1 
NIJMBER OF SPARES: 0 
NUMRER PER MOOULE: 
GENERIC TYPE (IN-LINE, INDIRECT HOT AIR, IN-LINE BURNER, ETC.): BYPASS 
SPECIFIC TYPE (STEAM, HOT WATER, ETC.): COLD SIDE 
COMMON OESIGN (BARE OR F1N lUBES, GAS OR OIL, ETC.): N/A 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 9/10/81 

COOPERATIVE POWER ASSOCIATION 
COAL CREEK 1 

COMBUSTION FUEL SULFUR CONTENT - %: N/A 
LOCATION: 
AVERAGE PERCENT OF GAS BYPASSED FOR REHEAT: 40 
TEMPERATURE INCREASE - F: 85 
INLET FLUE GAS FLOW RATE - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 1~ 
OUTLET FLUE GAS FLOW RATE - ACFM: 
OUTLET FLUE GAS TEMPERATURE - F: 2ro--­
ENERGY REQUIREMENT- MM BTU/HR: N/A 
NUMBER OF HEAT EXCHANGER BANKS: N/A 
NUMBER OF BUNDLES PER RANK: N/A 
NUMBER OF TUBES PER BUNDLE: N/A 
STEAM OR WATER PRESSURE - PSIG: N/A 
STEAM OR WATER TEMPERATURE - F: N/A 
SELF CLEANING DEVICE TYPE: 
MATERIAL GENERIC TYPE: 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAMr:"--

FANS 
NUMBER OF FANS: 4 
NUMBER OF SPARES: 

-----------------------------------

DESIGN (CENTRIFUGAL, AXIAL, ETC.): CENTRIFUGAL 
SUPPLIER: GREEN FAN COMPANY 
FUNCTION (UNIT/BOOSTER): BALANCED DRAFI 
APPLICATION (INDUCED DRAFT/FORCED DRAFT) - WRT ABSORBER: FORCED DRAFT 
SERVICE {WET/DRY): DRY 
TYPE OF WASH: NON[ 
LOCATION WRT MAJOR COMPONENTS: BETWEEN F~P AND ABSORBER 
FLUE GAS FLOW RATE - ACFM: 
FLUE GAS TEMPERAIU~~ - F: 
PRESSURE DROP - IN. H20: 42 (880 RPM), 26 {705 RPM) PRESSURE RISE 
MATERIAL GENERIC TYPE: CARBON STEEL 
MATERIAL SPECIFIC TYPE: AISI 1110 
MATERIAL TRAnE/COMMON NAME: N/A 

DAMPERS 
LOCATION~ (A) INLET (B) OUTLET (C) BYPASS {D) ID FAN ISOLATION 
NUMBER OF DAMPERS: {A) 8 {B) 8 {C) 4 (D) 4 INLET, 4 OUTLET 
FUNCTION (CONTROL/SHUT-OFF): (A&B) ISOLATION {C) CONTROL 
GENERIC TYPE {LOUVER, BUTTERFLY, ETC.): LOUVER 
SPECIFIC TYPE {OPPOSED BLADE, PARALLEL BLADE, ETC.): 
TRADE/COMMON DESIGN 

(SINGLE LOUVER/DOUOLE LOUVCR): (A&B) ALL DOUBLE LOUVERS FX~FPT BYPASS 
(C) SINGLE LOUVER 

MANUFACTURER: 
MODULATION (OPEN/CLOSED, ETC.): 
SEAL AIR - ACFM: 
SERVICE CONDITIONS (MAX GAS TEMP/TIME): 
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COOPERATIVE POWER ASSOCIATION 
COAL CREEK 1 

MATERIAL GENERIC TYPE: (A,C) LOW ALLOY STEEL BLAOES AND STAINLESS STEEL 
SEALS 

(B) STAINLESS STEEL 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: (A,C) COR-TEN AND TYPE 316L (B) TYPE 316L 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE; 
LINER MATERIAL TRADE/COMMON NAM : 

DUCTWORK 
LOCATION: (A) OUTLET (B) INLET AND BYPASS (C) PLENUM TO STACK 
CONFIGURATION (CIRCULAR, RECTANGULAR, ETC.): 
DIMENSIONS (DIAMETER, LENGTH, ETC.): 
SHELL MATERIAL GENERIC TYPE: (A) STAINlESS STEEL {B&C) CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: (A) TYPE 316L 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: (A) NONE (B) NONE (C) INORGANIC 
LINER MATERIAL SPECIFIC TYPE: (C) GUNITE 
LINER MATERIAL TRADE/COMMON NAME: 

EXPANSION JOINTS 
LOCATION: (A) INLET AND OUTLET (B) DUCTWORK 
TYPE (METALLIC/ELASTOMERIC): (A) ELASTOMERIC (B) METALLIC 
FUNCTION (GAS CIRCUIT /LIQUID CIRCUIT) i -·------------­
PRESSURE (NEGATIVE/POSITIVE): 
OPERATING TEMPERATURE - F: 
DESIGN CONFIGURATION (V-SHAPED, ETC.): 
MANUFACTURER: . 
MATERIAL: (A) ~VI~t=o=N~--/~A=ss~E=s=To~S~AT~I=NL~E.T AND BUTYL RUBBER AT OUTLET 

(B) COR-TEN STEEL ON HOT SIDE AND TYPE 316L STAINLESS STEEL ON 
WET SIDE 

REAGENT PREPARATION EQUIPMENT 
FUNCTION (LIMESTONE GRINDING, LIME SLAKING, ETC.): LIME SLAKING 
PREPARATION DEVICE (BALL MILL, CRUSHER, ETC.): SLAKER 
DEVICE TYPE (TUBE MILL,· CONICAL MIL~, ETC.): 
MANUFACTURER: WALLACE AND TIERNAN 
MATERIALS: 
NUMBER OF DEVICES: 2 
NUMBER OF SPARES: 
FULL LOAD DRY FEED CAPACITY - TPH:. 
PRODUCT QUALITY-% SOLIDS: 10 ---------------
FULL LOAD PRODUCT QUANTITY EMPLOYED - GPM: 
PREPARED REAGENT POINT OF ADDITION: REACTION TANK 
ON-SITE STORAGE CAPABILITY - DAYS: 10 (60% SCRUBBING) 

TANKS 
*SEE ATTACHMENT A 

PUMPS 
*SEE ATTACHMENT B 
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MAJOR PIPING 
FUNCTION (RECYCLE SLURRY, RECLAIMED 
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WATER, SLUDGE, ETC.): (A) ADDITIVE SLURRY TRANSFER AND DISTRIBUTION 
PIPING 

(B) ABSORBER RECYCLE (C) ABSORBER BLOWDOWN 
DIMENSIONS- IN.: 
MANUFACTURER: 
MATERIAL: FRP WITH ABRASION LINING (ALL) 

MAJOR VALVES 
LOCATION: (A) ABSORBER RECYCLE {B) ABSORBER BLOWDOWN 

(C&D) ADDITIV~ SLURRY TRANSFER AND DISTniBUTION 
FUNCTION (ISOLATION, CONTROL, ETC.): (A) ISOLATION (B) CONTROL 

{C) ISOLATION (D) CONTROL 
TYPE (BALL. GLOBE, PLUG, ETC.): (A) KNIFEGATE (B) PINCH (C) BUTTERFLY 

{D) NEEDLE 
CONTROL MODE (AUTOMATIC/MANUAL): 
DIMENSIONS- IN.: 
MANUFACTURER: (A) HILfd'ff" ... (Bf.FC~ (C) KEYSTONE (0) CE-INVALCO 
MATERIAL: (A) CAST IRON {B) CAST IRON/RUBBER {C) CAST IRON 

(D) CAST IRON 

THICKENERS 
NUMBER OF THICKENERS: NONE 
NUMBER OF SPARES: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY -GAL: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GcNcKiC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
RAKE MATERIAL: 
FEED STREAM SOURCE: 
FEED STREAM CHARACTERISflCS {VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM CHARACTERISTICS {VOLUME FLOW RATE, PERCENT SOLIDS): 
OVERFLOW STREAM CHARACTERISTICS {VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: 
OVERFLOW STREAM DISPOSITION: 

SOLIDS DEWATERING 
DEVICE GENERIC TYPE (CENTRIFUGE, VACUUM FILTER, ETC.): NONE 
DEVICE SPECIFIC TYPE {DRUM, HORIZONTAL BELT, ETC.): 
DEVICE COMMON DESIGN {ROTARY, BELT FILTER, ETC.): 
NUMBER OF DEVICES: 
NUMBER OF SPARES: 
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CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BELT MATERIAL GENERIC TYPE: 
BELT MATERIAL SPECIFIC TYPE: 
BELT MATERIAL TRADE/COMMON NAME: 
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FEED STREAM SOURCE (ABSORBER BLEED, THICKENER UNDERFLOW, ETC.): 
FEEO STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOliDS): 
OUTLET STREAM DISPOSITION: 
OVERFLOW STREAM DISPOSITION: 

SLUDGE 
FULL LOAD QUANTITY - TPH/DRY: 
MOISTURE CONTENT - %TOTAL FREE WATER: 
PERCENT CAS03 - DRY: 
PERCENT CAS04 - DRY: 
PERCENT CAOH2 - DRY: 
PERCENT CAC03 - DRY: 
PERCENT ASH - DRY: 
PERCENT OTHER COMPOUNDS - DRY: 

SLUDGE TREATMENT 
METHOD: NONE (FLY ASH IS THE ABSORBENT) 
COMMON DESIGN (RECYCLE STREAM, BLEED STREAM, ETC.): 
DEVICE (OXIDATION TANK, PUG MILL, ETC.): 
PROPRIETARY PROCESS (IUCS, DRAVO, ETC.): 
INLET FLOW RATE - GPM: 
INLET QUALITY - % SOLIDS: 

SLUDGE DISPOSAL 
NATURE (INTERIM/FINAL): FINAL 
GENERIC TYPE (LANDFILL, POND, ETC.): POND 
SPECIFIC TYPE {DIKED, SIDE HILL, ETC.): 
COMMON DESIGN (ABANDONED SURFACE MINE, ET • 
LOCATION (ON-SITE/OFF-SITE): ON-SITE 
TRANSPO~rATION METHOD (PIPELINE, TRUCK, ETC.): PIPELINE 
SITE TREATMENT (CLAY LINING, SYNTHETIC LINING, ETC.): CLAY LINING 
SITE DIMENSIONS - AREA/DEPTH: 400 ACRES (BOTH UNITS} 
SITE CAPACITY - VOLUME/ACRE-FT/TONS: 
SITE SERVICE LIFE - YEARS: 35 (BOTH UNITS) 
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PROCESS CONTROL AND INSTRUMENTATION 
PROCESS STREAM: 
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CHEMICAL PARAMETERS (PH, ETC.): (A) PH, so2 
PHYSICAL PARAMETERS (PERCENT SOLIDS, DENSITY, FLOW, ETC.): SOLIDS, LIQUID 

LEVEL 
CONTROL LEVELS: 
MONITOR TYPE (MANUFACTURER, ETC.): UNILOC FOR PH, LEAR & SIEGLER FOR S02, 

MOORE FOR SOLIDS, DREXELBROOK FOR LEVEL 
MONITOR LOCATION: REACTION TANK FOR PH 
PROCESS CONTROL MANNER (AUTOMATIC/MANUAL): 
PROCESS CONTROL MODE (FEEOBACK/FEED FORWARD): 

WATER BALANCE 
WATER BALANCE ENTRIES (DESIGN/ACTUAL): 
TYPE (U~EN/CLOSED): OPEN 
EVAPORATION WATER LOSS - GPM: 
SLUOGE HYDRATION WATER LOSS - GPM: 
SLUDGE INTERSTITIAL WATER LOSS - GPM: 
POND SEEPAGE/RUNOFF WATER LOSS - GPM: 
EFFLUENT WATER LOSS - GPM: 
RECEIVING WATER STREAM NAME: 
MAKEUP WATER ADDITION - GPM: 
SOURCE OF MAKEUP WATER {RIVER WATER, ETC.): 
MAKEUP WATER ADOITION POINTS & AMOUNTS: 
MAKEUP WATER PRE-TREATMENT TYPE: 

CHEMICALS AND CONSUMPTION 
FUNCTION {ABSORBENT, SOLIDS SETTLING, ETC.): ABSORBENT 
NAME (LIMESTONE, ADIPIC ACID, ETC.); LIME 
P~lNCIPAL CONSTITUENfS: CaO 
SOIJRCE/<iiiPPI.TER: PETE LIEN & SONS, INC. 
SUPPLIER LOCATION: RAPID CITY, SOUTH DAKOTA 
CONSUMPTION {SPECIFY UNITS): 
UTILIZATION - %: 
POINT OF ADDITION: SLAKER 

ECONOMICS 
CAPITAL COST - $: 15,600,000 {BOTH UNITS) 
CAPITAL COST - $/KW: 28.4 
OPERATING COST - MILLS/KWH: 

MAINTENANCE COST: 
LABOR COST: 
UTILITIES COST: 
CHEMICALS COST: 
WASTE DISPOSAL COST: 

FGD SPARE CAPACITY INDICES 
SCRUBBER - %: N/A 
ABSORBER - %: 
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MIST ELIMINATOR - %: 
REHEATER - %: 
FAN - %: 

.BALL MILL - %: N/A 
SLAKER - %: 
EFFLUENT HOLD TANK - %: 
RECIRCULATION PUMP - %: 
THICKENER - %: N/A 
VACUUM FILTER - %: N/A 
CENTRIFUGE - %: N/A 

FGO SPARE COMPONENT INOICES 
SCRUBBER: N/A 
ABSORBER: 
MIST ELIMINATOR: 
REHEATER: 
FAN: 
RALL MILL: N/A 
SLAKER: 
EFFLUENT HOLD TANK: 
RECIRCULATION PUMP: 
THICKENER: N/A 
VACUUM FILTER: N/A 
CENTRIFUGE: N/A 

PILOT PLANT 
UNIT NUMBER: 
PARTICIPANTS: 
PROCESS: 
PLANT DESIGN: 
SUPPLIER: 
SERVICE DATE: 
PERIOD Or OPCRATION - MONTHS: 
GAS FEED: 
EQUIVALENT SCRUBBED CAPACITY - MW: 
STATUS (ACTIVE/TERM! NATED): 
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ATTACHMENT A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLO, 

SCRUBBER RECYCLE, ETC.): REACTION/RECYCLE/THICKENER 
NUMBER OF TANKS: 2 
NUMBER OF SPARES: 
TYPE (OPEN/COVERED): COVERED 
LOCATION: DIRECTLY UNDER ABSORBERS (INDOORS) 
CONFIGURATION: 
n I MENS IONS - FT: 19 X SL 5--· 
CAPACITY - GAL: 296,000 
RETENTION TIME·- MIN: 10 
NUMBER OF AGITATORS: 2 
AGITATOR r.nNFif,IJRATTON: 

. AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LI~ER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: PHENOLIC PAINT 
LINER MATERIAL TRAnE/COMMON NAME: 

TANKS 
FUNCTION (ABSORRER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): FLY ASH WE TTl NG 
NUMBER OF IANKS: 
NUMBER OF SPARES: 
TYPE {OPEN/COVEREO): COVEREn 
lOCATION: INDOORS 
CONFIGURATION: 
DIMENSIONS - FT: 6 X 5 
CAPACITY - GAL: 8GO 
RETENTION TIME - MIN: 7.5 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: 
AGITATOR MATERIALS: CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 
FUNCTION (ABSORRER EFFLUENT HOLn, SCRUBBER RECYCLE, ETC.): LIME FEED 
NUMBER OF TANKS: 
NIJMRER OF SPARES: 
TYPE (OPEN/COVERED): COVEREI1 
LOCATION: INDOORS 
CONFIGURATION: 
11IMENSIONS- FT: 12 X 12 
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CAPACITY - GAL: 9350 
RETENTION TIME - MIN: 45 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: 
AGITATOR MATERIALS: CARBON STEEL 
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SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): 
NUMBER OF TANKS: 
NUMBER OF SPARES: 
TYPE (OPEN/COVEREO): 
LOCATION: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 
AGITATOR CONFIGURATION: 
AGITATOR MATERIALS: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NA : 

' \ 
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ATTACHMENT B 

PUMPS 
FUNCTION {ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): BLEED STREAM 
NUMBER OF PUMPS: 3 
NUMBER OF SPARES: 1 . 
GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN {V-BELT, ETC.): 
MANUFACTURER: WARMAN 
PUMP MODEL NUMRER: 3/2 
PUMP DRlVt (BELT, VARIABLE, DIRECT, ETC,): VARIABLE 
CAPACITY - GPM: 300 
MOTOR BRAKE HP: 50 
SPCCO - RPM: 2655 
HEArl - FT: 190 
SERVICE (PH, SOLIDS): 
!.ASING MATERIAL GENERIC TYPE: RUBBER-LINED CAST IRON 
CASING MATERIAL SPECIFIC TYPE: 
CASTNG MATERIAL TRADE/COMMON NAM : 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA : 

PUMPS 
FUNCTION {ADDITIVE F'EEO, ABSOH8£R RECIRCULATION, ETC.): SLURRY FEED 
NUMRER OF PUMPS: 2 
NUMBER OF SPARES: 1 
GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, ntRECT ORIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-RELT, ETC.): 
MANUFACnJREH: WARMAN 
PUMP MODEL NUMBER: 4/3 
PUMP DRIVE {BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 100 
MOTOR BRAKE HP: 7.5 
SPEEn - RPM: 1580 
HEAn - FT: 60 
SEHVICE {PH, SOLIOS): 
CASING MATERIAL GENFRTC TYPE: RUBBER-LINEn CAST IRON 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAM : 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAM : 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECiRCULATION, ETC.): ABSORBER 

RECIRCULATION 
NtJMRER OF PUMPS: 6 
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GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE {BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN {V-BELT, ETC.): 
MANUFACTURER: WARMAN 
PUMP MODEL NUMBER: 450STL 
PUMP nRIVE {BELT, VARIABLE, DIRECT, ETC.): GEAR 
CAPACITY- GPM: 17,300 
MOTOR BRAKE HP: 700 
SPEED - RPM: 510 
HEAD - FT: 94 
SERVICE {PH, SOLIDS): . 
CASING MATERIAL GENERIC.-TY~P,..E -: --,on'RUT'II:B"'"BE""'R~-·u NED CAST IRON 
CASINC, MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAM : . 
IMPELLER MATERIAL GENE R I C TV PE : R UB'"'"BE..,.Rr-_r-( rri NTFIE=o ....,CII'TA~R Bll:'li'OrnN--:S ..... T.,..E .... E [-------
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION {ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): 
NUMBER OF PUMPS: 
NUMBER OF SPARES: 
GENERIC TYPE {CENTRIFUGAL, DIAPHRAGM, ETC.): 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN (V-RELT, ETC.): 
MANUFACTURER: 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 
MOTOR BRAKE HP: 
SPEED - RPM: 
HF AD - Fi: 
SERVICE (PH, SO[IhS): 
CASING MATERIAL GENERIC TYPE: 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NA 
IMPELLER MATERIAL GENE~IC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRAnE/COMMON NA 
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COMMENTS/FOOTNOTES 

A OVERFIRE AIR MINIMIZES NOx EMISSIONS. 
B 1.1 TO 3.58 GRAINS/SCF AT INLET. . 
C CHEVRONS ARE BUCKLED SO THAT THEY APPEAR AS A SERIES OF SHALLOW TENT SHAPES 

ACROSS THE HORIZONTAL PLANE. 

.; 
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COMPANY NAME: COOPERATIVE POWER ASSOCIATION (56%) 
ASSOCIATED UTILITIES: UNITED POWER ASSOCIATION (44%) 
PLANT NAME: COAL CREEK 
UN IT NUMBER: · 2 
PLANT ADDRESS: P.O. BOX 780 
CITY: UNDERWOOD 
COUNTY: MCLEAN 
STATE: NORTH DAKOTA 
ZIP CODE: 58576 
EPA REGION: 8 
RIVER BASIN/LAKE REGION: MISSOURI 
REGULATORY CLASSIFICATION: NSPS (12/71) 
PART.ICLE EMISSION LIMITATION - LB/MM BTU: 0.1 
S02 EMISSION LIMITATION - LB/MM BTU: 1.2 
NOX EMISSION LIMITATION - LB/MM BTU: NONE 
NET PLANT GENERATING CAPACITY - MW: 1100 
GROSS UNIT GENERATING CAPACITY - MW: 550 
NET UNIT GENERATING CAPACITY WITH FGD - MW: 500 
NET UNIT GENERATING CAPACITY W/0 FGD - MW: 500.5 
EQUIVALENT SCRUBBED CAPACITY - MW: 327 

UNIT DATA (BOILER AND STACK) 
BOILER SUPPLIER: COMBUSTION ENGINEERING 
FURNACE TYPE (PULVERIZED COAL, CYCLONE, ETC.): PULVERIZED LIGNITE 

A FURNACE FIRING METHOD: TANGENTIAL 
WET BOTTOM/DRY BOTTOM: , 
FURNACE DRAFT TYPE (FORCED, INDUCED, BALANCED): 
SERVICE LOAD (BASE, PEAK, STANDBY, ETC.}: BASE 
COMMERCIAL SERVICE DATE: 
DESIGN BOILER FLUE GAS FLOW - ACFM: 2,200,000 
FLUE GAS TEMPERATURE - F: 320 
FLUE GAS OXYGEN - %: 3.5 
HEAT RATE - BTU/KWH: 
DESIGN FIRING RATE - =rp=H.,....:___,4,...2.,...2-
EXCESS AIR - %: 10 
CAPACITY FACTOR - %: 60 
STACK HEIGHT - FT: 658 
SHELL MATERIAL: CONCRETE 
FLUE MATERIAL GENERIC TYPE: INORGANIC 
FLUE MATERIAL SPECIFIC TYPE: ACID-RESISTANT BRICK AND MORTAR 
FLUE MATERIAL TRADE/COMMON NAME: 
FLUE LINER MATERIAL GENERIC TYPE: NONE 
FLUE LINER MATERIAL SPECIFIC TYPE: N/A. 
FLUE LINER MATERIAL TRADE/COMMON NAME: N/A 
FLUE INNER DIAMETER - FT: 22.0 
STACK GAS INLEi.TEMPERATURE - F: 
STACK GAS OUTLET VELOCITY - FT/SEC: 90 
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FUEL GRAnE {LIGNITE, SUBRITUMINOUS, ETC.): LIGNITE 
NAME OF SUPPLIER: FALKIRK MINING CO. 
MINE NAME/AREA: UNDERWOOD FIELD 
MINE LOCATION - COUNTY: 
MINE LOCATION - STATE: NORTH DAKOTA 
AVERAGE HEAT CONTENT - BTU/LB: 6258 
RANGE HEAT CONTENT- BTU/LA: 3068-7660 
AVERAr,E ASH CONTENT- %: 7.14 
RANGE ASH CONTENT - %: 3.9-16.0 
AVERAGE MOISTURE CONTENT - %: 39.8 
RANGE MOISTURE CONTENT - %: 27 .a-5·2.6 
AVERAGE SULFUR CONTENT - %: 0.63 
RANGE SULFUR CONTENT- %: 0.18-1.41 
AVERAGE CHLORIDE CONTENT - %: 0.02 
RANGE CHLORIDE CONTENT - %: 0.0-0.08 
FUEL ANALYSIS METHOD {AVERAGE, SPOT, TYPICAL): 
FUEL ANALYSIS DATE: 

PARTICLE CONTROL GENERAL DATA 
CONFIGURATION (INTEGRATED/SEGREGATED): SEGREGATED · 
SPACE REQUIREMENTS - SO FT: 

MECHANICAL COLLECTOR 
NUMBER OF MECHANICAL COLLECTORS: NONE 
NUMBER OF SPARES: 
TYPE: 
)UPPLIER: 
I NLtT FlUE t,AS CAPACI TV - ACFM: 
INLET FLUE GAS TEMPE~ATURE - F: 
PRE59JRf nROP ~ JN. H?O: 
PARTICLE OUTLET LOAD - GR/SCF: 
PARTICLE REMOVAL EFFICIENCY - %: 

ELECTROSTATIC PRECIPITATOR 
NUMAER OF ELECTROSTATIC PRECIPITATORS: 1 
NIIMBER OF SPARES: 0 
TYPE (HOT SIDE/COLD SIDE): COLD SIDE 
SUPPLIER: WHEELABRATOR-FRYE 
INLET FLUE GAS CAPACITY - ACFM: 2,310,000 
INLET FLUE GAS TEMPERATURE - F: 321 
PRESSURE DROP - IN. H20: . 2.5 (4.0 INCLUDING DUCTWORK) 

B PARTICLE OUTLET LOAD - GR/SCF: 0.01 
PARTICLE REMOVAL EFFICIENCY - %: 99.5 
FLUE GAS CONDITIONING TYPE: NONE 

PARTICLE SCRUBBER 
NUMBER OF PARTICLE SCRUBBERS: NONE 
NUMBER OF SPARES: 
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GENERIC TYPE (VENTURI, PACKED TOWER, ETC.): 
SPECIFIC TYPE (FIXED THROAT, MOBILE BED, ETC.): 
TRADE/COMMON NAME: 
SUPPLIER: 
DIMENSIONS - FT: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BOILER LOAD PER SCRUBBER (DESIGN) - %: 
GAS CONTACTING DEVICE TYPE (MOBILE BALLS, RODS, ETC.): 
NUMBER OF GAS CONTACTING ZONES: 
DISTANCE BETWEEN CONTACTING ZONES- IN.: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP - PSI: 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 
PH CONTROL ADDITIVE: 
GAS-SIDE PRESSURE DROP - IN. H20: 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
INLET GAS FLOW RATE - ACFM: 
INLET GAS TEMPERATURE - F: 
INLET S02 LEVEL - PPM: 
INLET S02 LEVEL - LB/MM BTU: 
INLET PARTICLE LEVEL - GR/SCF: 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 
OUTLET S02 LEVEL - PPM: 
OUTLET S02 LEVEL - LB/MM BTU: 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - %: 
PARTICLE REMOVAL EFFICIENCY - %: 

FGD SYSTEM GENERAL DATA 
PROCESS TYPE (LIME, LIMESTONE, ETC.): LIME/ALKALINE FLY ASH 
PROCESS AnDITIVES (MG/ADIPIC ACID/ETC.): NONE 
SYSTEM SUPPLIER: COMBUSTION ENGINEERING 
A-E FIRM: BLACK & VEATCH 

·CONSTRUCTION FIRM: 
APPLICATION (NEW/RETROFIT): NEW 
PARTICLE DESIGN REMOVAL EFFICIENCY - %: 99.5 
S02 OESIGN REMOVAL EFFICIENCY - %: 54 
CURRENT STATUS: OPERATIONAL 
I £ RM I NAT 1 0 N OAT E : N/ A 
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COOPERATIVE POWER ASSOCIATION 
COAL CREEK 2 

COMMERCIAL START-UP: 9/80 
INITIAL START-UP: 7/80 
CONSTRUCTION COMPLETION: 
CONSTRUCTION INITIATION: 8/77 
CONTRACT AWARDED: 6/77 
LETTER OF INTENT SIGNED: 
INITIATED BID REQUEST: 
INITIATED PRELIMINARY DESIGN: 

FGD DESIGN AND OPERATING PARAMETERS 
DESIGN COAL SULFUk CONTENT - %: 
DESIGN COAL HEAT CONTENT - BTU/LB: 
DESIGN COAL ASH CONTENT - %: 
DESIGN COAL MOISTURE CONTENT - %: 
DESIGN COAL CHLORIDE CONTENT - %: 
FGD SYSTEM SPACE REQUIREMENTS - SQ FT: 174,l00 (BOTH UNITS) 
FGD SYSTEM TURNDOWN RATIO: 
FGD SYSTEM TURNDOWN METHOD: 
FGD SYSTEM PRESSURE DROP - IN. H20: 4.5 
FGD SYSTEM OXIDATION - %: 
FGD SYSTEM SCRUBBER RECYCLE LIQUOR - % SOLIDS: 
FGD SYSTEM ABSORBER RECYCLE LIQUOR - % SOLIDS: 10-15 
FGD SYSTEM ~1AINTENANCE RESPONSIBILITY LEVEL {SAME AS BOILER, LOWER, OR 

HIGHER): SAME 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT {MANHOURS/DAY): 72 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT {OPERATORS/SHIFT): 1 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT {MAINTENANCE 

PERSONNEL/SHIFT}: 3 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT {MAiNTENANCE SHIFTS/DAY): 1 
FGD SYSTEM MAINTENANCE BY OUTSIDE CONTRACTORS 

(MANHUURS/YEAR): MINIMAL (REDESIGNING) 
TYPE OF FGD SYSTEM MAINTENANCE CREW {DEDICATED, ETC.): ROTATED 

SCHEDULE FOR BOILER MAINTENANCE PERSONNEL 
ROTATION TO FGD SYSTEM: NO SCHEDULE 

TYPE OF MAINTENANCE SUPERVISORS (DEDICATED, ETC.): DEDICATED 
FGD SYSTEM BYPASS CAPABILITY (YES/NO): YES 
RESTRICTIONS TO USING BYPASS: NONE 
TIME SCHEDULE FOR REDUCED BOILER LOAD: NIGHTLY 
TIME SCHEDULE FOR BOILER SHUTDOWNS: EVERY 18 MONTHS FOR 4 WEEKS 
PLANNED MAINTENANCE DURING REDUCED 

BOILER LOAD {TYPE AND FREQUENCY): SEE OTHER DATA SHEETS 
PLANNED MAINTENANCE DURING BOILER 

SHUTDOWNS (TYPE AND FREQUENCY): SEE OTHER DATA SHEETS 
TYPE OF MAINTENANCE PERFORMED WHEN FAILURE OCCURS {OTHER THAN CORRECTING 

CAUSE OF FAILURE): SEE OTHER DATA SHEETS 

QUENCHER/PRESATURATOR 
NUMBER OF QUENCHERS/PRESATURATORS: NONE 
NUMBER OF SPARES: 
TYPE: 



UTILLTY EMISSION CONTROL SYSTEM DATA 
DATE: 9/10/81 

LOCATION: 
SUPPLIER: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
INLET GAS FLOW - ACFM: 
INLET GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 
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COOPERATIVE POWER ASSOCIATION 
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LIQUID TYPE (MAKEUP WATER, RECLAIMED WATER, ABSORBER SLURRY, ETC.): 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP- PSI: 

ABSORBER 
NUMBER OF ABSORBERS: 4 
NUMBER OF SPARES: 1 
GENERIC TYPE: SPRAY TOWER 
SPECIFIC TYPE: OPEN COUNTERCURRENT SPRAY 
TRADE/COMMON NAME: 
SUPPLIER: COMBUSTION ENGINEERING 
DIMENSIONS - FT: 21.5 WIDE X 20 DEEP X 55 HIGH 
SHELL MATERIAL GENERIC TYPE: STAINLESS STEEL 
SHELL MATERIAL SPECIFIC TYPE: TYPE 316L 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 
BOILER LOAD PER ABSORBER - %: 15 
GAS/LIQUID CONTACT DEVICE TYPE: NONE 
NUMBER OF GAS CONTACTING ZONES: 1 
DISTANCE BETWEEN GAS CONTACTING ZONES - IN.: N/A 
NUMBER OF SPRAY HEADERS: 3 
NOZZLE MATERIAL: CERAMIC 
NOZZLE PRESSURE DROP - PSI: 
LIQUID RECIRCULATION RATE - GPM: 20,790 (65,730 AT 60% SCRUBBING) 
L/G RATIO - GAL/1000 ACF: 60 
GAS-SIDE PRESSURE DROP - IN. H20: 3,0 
SUPERFICIAL GAS VELOCITY- FT/SEC: 10.6 
ABSORBER TURNDOWN RATIO: 
ABSORBER TURNDOWN METHOD: 
INLET GAS FLOW RATE - ACFM: 1,390,000 
INLET GAS TEMPERATURE- F: 321 
INLET S02 LEVEL - PPM: 
INLET 502 LEVEL - LB/MM BTU: 



IITILITY EMISSION CONTROL SYSTEM DATA 
DATE: 9/10/81 

INLET PARTICLE LEVEL - GR/SCF: 0.01 
INLET ·PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 
OUTLET S02 LEVEL - PPM: 
OUTLET S02 LEVEL - LB/MM BTU: 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - %: 90 
PARTICLE REMOVAL EFFICIENCY - %: 

MIST ELI MI NAT OR 
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.COOPERATIVE POWER ASSOCIATION 
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FUNCTION {PRE-MIST ELIMINATOR/MIST ELIMINATOR): (A) PRE-MIST ELIMINATOR 
(B) MIST ELIMINATOR 

TOTAL NUMBER OF MIST ELIMINATORS: (A) 4 (B) 4 
NUMBER OF SPARES: (A) 0 (B) 0 
NUMBER PER MODULE: (A) 1 (B) 1 
GENERIC TYPE: (A) BULK SEPARATION (B) IMPINGEMENT 
SPECIFIC TYPE: (A) BAFFLE SLATS {B) BAFFLE 
COMMON DESIGN: (A) BULK ENTRAINMENT SEPARATOR (B) CHEVRON VANE 
MANUFACTURER: 
CONFIGURATION (HORIZONTAL/VERTICAL): (A) HORIZONTAL (B) HORIZONTAL 

C SHAPE .(Z-SHAPE/A-FRAME): 
NUMBER OF STAGES: (A) 1 (B) 2 
NUMBER OF PASSES/STAGE: (A) 1 (B) 2 
FREEBOARD DISTANCE - FT: 8 
DISTANCE BETWEEN STAGES- IN.: 30 
DISTANCE BETWEEN VANES~ IN.: 3 
VANE ANGLES - DEGREES: 
PRESSURE DROP - IN. H20: 0.5· 
SUPERFICIAL GAS VELOCITY - FT/SEC: 8.9 
CONSTRUCTION MATERIAL GENERIC TYPE: (A) ORGANIC (B) ORGANIC 
CONSTRUCTION MATERIAL SPECIFIC TYPE: (A) FRP (B) FRP 
CONSTRUCTION MATERIAL TRADE/COMMON NAME: 
WASH WATER SOURCE (FRESH, BLENDED, SUPERNATANT): COOLING TOWER SlOWDOWN 
POINT OF WATER COLLECTION: 
WASH DIRECTION {OVERSPRAY/UNDERSPRAY, FRONTSPRAY/BACKSPRAY): UNOERSPRAY 
WASH FREQUENCY: INTERMITTENT 
WASH DURATION: 
WASH RATE - GAL/MIN: 600 
WASH COVERAGE - GAL/MIN/SO FT: 

REHEATER 
NUMBER OF REHEATERS: 1 
NUMBER OF SPARES: 0 
NUMBER PER MODULE: 
GENERIC TYPE (IN-LINE, INDIRECT HOT AIR, IN-LINE BURNER, ETC.): BYPASS 
SPECIFIC TYPE (STEAM, HOT WATER, ETC.): COLD SIDE 
COMMON DESIGN (BARE OR FIN TUBES, GAS OR OIL, ETC.): N/A 



-499-

UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 9/10/81 

COOPERATIVE POWER ASSOCIATION 
COAL CREEK 2 

COMBUSTION FUEL SULFUR CONTENT - %: N/A 
LOCATION: 
AVERAGE PERCENT OF GAS BYPASSED FOR REHEAT: 40 
TEMPERATURE INCREASE - F: 85 
INLET FLUE GAS FLOW RATE - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 1~ 
OUTLET FLUE GAS FLOW RATE - ACFM: 
OUTLET FLUE GAS TEMPERATURE - F: 2m-­
ENERGY REQUIREMENT - MM BTU/HR: N/A 
NUMBER OF HEAT EXCHANGER BANKS: N/A 
NUMBER OF BUNDLES PER BANK: N/A 
NUMBER OF TUBES PER BUNDLE: N/A 
STEAM OR WATER PRESSURE - PSIG: N/A 
STEAM OR WATER TEMPERATURE - F: N/A 
SELF CLEANING DEVICE TYPE: 
MATERIAL GENERIC TYPE: 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NA·--------------------

FANS 
NUMBER OF FANS: 4 
NUMBER OF SPARES: 
DESIGN (CENTRIFUGAL, AXIAL, ETC.): CENTRIFUGAL 
SUPPLIER: GREEN FAN COMPANY 
FUNCTION (UN IT /BOOSTER): BALANCED DRAFT 
APPLICATION (INDUCED DRAFT/FORCED DRAFT) - WRT ABSORBER: FORCED DRAFT 
SERVICE (WET/DRY): DRY 
TYPE OF WASH: NONE 
LOCATION WRT MAJOR COMPONENTS: BETWEEN ESP AND ABSORBER 
FLUE r~s FLOW RATE - ACFM: 
FLUE GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 42 (880 RPM), 26 (705 RPM) PRESSURE RISE 
MATERIAL GENERIC TYPE: CARBON STEEL 
MATERIAL SPECIFIC TYPE: AISI 1110 
MATERIAL TRADE/COMMON NAME: N/A 

DAMPERS 
LOCATION: (A) INLET (B) OUTLET (C) BYPASS (D) ID FAN ISOLATION 
NUMBER OF DAMPERS: (A) 8 (B) 8 (C) 4 (D) 4 INLET, 4 OUTLET 
FUNCTION (CONTROL/SHUT -OFF): (A&B) ISOLATION (C) CONTROL 
GENERIC TYPE (LOUVER, RUTTERFLY, ETC.): LOUVER 
SPE"c IF IC TYPE (OPPOSED BLADE, PARALLEL BLADE, ETC.): 
TRADE/COMMON DESIGN 

(SINGLE LOUVER/DOUBLE LOUVER): (A&B) ALL OOUBLE LOUVERS EXCEPT BYPASS 
(C) SINGLE LOUVER 

MANUFACTURER: 
1 MODULATION (OPEN/CLOSED, ETC.): 

SEAL AIR - ACFM: . 
SERVICE CONDITIONS.~(M~A~X~GA~S~T=E=MP~/~T~IM~E~): 
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MATERIAL GENERif. TYPE: (A,C) LOW ALLOY STEEL RLADES AND STAINLESS STEEL 
SEALS (R) STAINLESS STEEL 

MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: (A,C) COR-TEN AND TYPE 316L (B) TYPE 316L 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 

DUCTWORK 
LOCATION: (A) OUTLET (B) INLET AND BYPASS (C) PLENUM TO STACK 
CONFIGURATION (CIRCULAR, RECTANGULAR, ~TC,): 
DIMENSIONS (DIAMETER, LENGTH, ETC.): 
SHELL MATERIAL GENERIC TYPE: (A) STAINLESS STEEL (B&C) CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: (A) TYPE 316L 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: (A) NONE {B) NONE (C) INORGANIC 
LINER MATERIAL SPECIFIC TYPE: (C) GUNITE 
LINER MATERIAL TRADE/COMMON NAME: 

EXPANSION JOINTS 
LOCATION: (A) INLET AND OUTLET (R) DUCTWORK 
TYPE (METALLIC/ELASTOMERIC): (A) ELASTOMERIC (B) METALLIC 
FUNCTION (GAS CIRCUIT/LIOUID CIRCUIT): 
PRESSURE (NEGATIVE/POSITIVE): 
OPERATING TEMPERATURE - F: 
DESIGN CONFIGURATION (V-SHAPED, ETC.): 
MANUFACTURER: 
MATERIAL: (A) VITON®/ASRESTOS AT INLET AND BUTYL RUBBER AT OUTLET 

(R) COH-lEN srEtL ON HOT SIOE AND TYPE 316L STAINLESS STtEL ON 
WET SIOE 

REAGENT PREPARATION EQUIPMENT 
FUNCTION (LIMESTONE GRINDING, LIME SLAKING, ETC.): LIME SLAKING 
PREPARATION DEVICE (BALL MILL, CRUSHER, ETC.): SLAKER 
DEVICE TYPE {TUBE MILL, CONICAL MILL, ETC.): 
MANUFACTURER: WALLACE AND TIERNAN 
MATERIALS: 
NUMBER OF DEVICES: 2 
NUMBER OF SPARES: 
FIILL LOAD DRY FEED CAPACITY - TPH: 
PRODUCT QUALITY - % SOLIDS: 10 
FULL LOAD PROOUCT QUANTITY EMPLOYED - GPM: 
PREPARED REAGENT POINT OF ADDITION: REACTION TANK 
ON-SITE STORAGE CAPABILITY - DAYS: 10 (60% SCRUBBING) 

TANKS 
*SEE ATTACHMENT A 

PUMPS 
*SEE ATTACHMENT B 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 9/10/81 

MAJOR PIPING 
FUNCTION (RECYCLE SLUR~Y, RECLAIMED 
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WATER, SLUDGE, ETC.): {A) ADDITIVE SLURRY TRANSFER AND DISTRIBUTION 
PIPING 

(B) ABSORBER RECYCLE (C) ABSORBER SLOWDOWN 
DIMENSIONS- IN.: 
MANUFACTURER: 
MATERIAL: (A) FRP WITH ABRASION LINING (ALL) 

MAJOR VALVES 
LOCATION: (A) ABSORBER RECYCLE (B) ABSORBER SLOWDOWN 

(C&D) ADDITIVE SLURRY TRANSFER AND DISTRIBUTION 
FUNCTION (ISOLATION, CONTROL, ETC.): (A) ISOLATION (B) CONTROL 

(C) ISOLATION (D) CONTROL 
TYPE (BALL, GLOBE, PLUG, ETC.): (A) KNIFEGATE (B) PINCH (C) BUTTERFLY 

(D) NEEDLE 
CONTROL MODE (AUTOMATIC/MANUAL): 
DIMENSIONS- IN.: 
MANUFACTURER: (A) HILTON (B) R.K.L. (C) KEYSTONE (D) CE-INVALCO 
MATERIAL: (A) CAST IRON (B) CAST IRON/RUBBER (C) CAST IRON 

(D) CAST IRON . 

THICKENERS 
NUMRER OF THICKENERS: NONE 
NUMBER OF SPARES: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY - GAL: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
RAKE MATERIAL: 
FEED STREAM SOURCE: 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: 
OVERFLOW STREAM DISPOSifiON: 

SOLIDS DEWATERING 
DEVICE GENERIC TYPE (CENTRIFUGE, VACUUM FILTER, ETC.): NONE 
DEVICE SPECIFIC TYPE (DRUM, HORIZONTAL BELT, ETC.): 
DEVICE COMMON DESIGN (ROTARY, BELT FILTER, ETC.): 
NUMBER OF DEVICES: 
NUMBER OF SPARES: 
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CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BELT MATERIAL GENERIC TYPE: 
RELT MATF.RTAI ~PFr.TFIG TYPE: 
RE.LT MATERIAL TRADE/COMMON NAME: 
FEED STREAM SOURCE (ABSORBER BLEEn, THICKENER UNnERFLOW, ETC.): 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: 
OVERFLOW STREAM DISPOSITION: 

SLUDGE 
FULL LOAD OUANTITY - TPH/DRY: 
MOISTURE CONTENT - % TOTAL FREE WATER: 
PERCENT CAS03 - DRY: 
PERCENT CAS04 - DRY: 
PERCENT CAOH2 - DRY: 
PERCENT CAC03 - DRY: 
PERCENT ASH - DRY: 
PERCENT OTHER COMPOUNDS - DRY: 

SLUr1~E TREAIMf.Nr 
METHOD: NONE (FLY ASH JS THE ABSORBENT) 
COMMON DESIGN (RECYCLE STREAM, BLEED STREAM, ETC.): 
DEVICE (OXIDATION TANK, PUG MILL, ETC.}: 
PROPRIETARY PROCESS (IUCS, ORAVO, ETC.): 
INLET FLOW RATE - GPM: 
INLET QUALITY - % SOLIDS: 

SLUDGE DISPOSAL 
NATURE (INTERIM/FINAL): FINAL 
GENERIC TYPE (LANDFILL, POND, ETC.): POND 
SPECIFIC TYPE (DIKED, SIDE HILL, ETC.): 
COMMON DESIGN (ABANDONED SURFACE MINE, ETC.): 
LOCATION (ON-SITE/OFF-SITE): ON-SITE 
TRANSPORTATION METHOD (PIPELINE, TRUCK, ETC.): PTPELINE 
SITE TREATMENT (CLAY LINING, SYNTHETIC LINING, ETC.): CLAY LINING 
SITE DIMENSIONS -AREA/DEPTH: 400 ACRES (BOTH UNITS) 
SITE CAPACITY - VOLUME/ACRE-FT/TONS: 
SITE SERVICE LIFE - YEARS: 35 (BOTH UNITS) 



UTILITY EMISS)ON CONTROL SYSTEM OATA 
DATE: 9/10/81 

PROCESS CONTROL ANO INSTRUMENTATION 
PROCESS STREAM: 
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CHEMICAL PARAMETERS (PH, ETC.): (A) PH, S02 
PHYSICAL PARAMETERS (PERCENT SOLIDS, DENSITY, FLOW, ETC.): SOLIDS, LIQUID 

LEVEL 
CONTROL LEVELS: 
MONITOR TYPE (MANUFACTURER, ETC.): UNILOC FOR PH, LEAR & SIEGLER FOR S02, 

MOORE FOR SOLIDS, DREXELBROOK FOR LEVEL 
MONITOR LOCATION: REACTION TANK FOR PH 
PROCESS CONTROL MANNER (AUTOMATIC/MANUAL): 
PROCESS CONTROL MODE (FEEDBACK/FEED FORWARD): 

WATER BALANCE 
WATER BALANCE ENTRIES (DESIGN/ACTUAL): 
TYPE (OPEN/CLOSED): OPEN 
EVAPORATION WATER LOSS - GPM: 
SLUDGE HYDRATION WATER LOSS - GPM: 
SLUOGE INTERSTITIAL WATER LOSS - GP·"":---------------
POND SEEPAGE/RUNOFF WATER LOSS - GPM: 
EFFLUENT WATER LOSS - GPM: 
RECEIVING WATER STREAM NAME: 
MAKEUP WATER ADDITION - GPM: 
SOURCE OF MAKEUP WATER (RIVER WATER, ETC.): 
MAKEUP WATER ADDITION POINTS & AMOUNTS: 
MAKEUP WATER PRE-TREATMENT TYPE: 

CHEMICALS AND CONSUMPTION 
FUNCTION (ABSORBENT, SOLIDS SETTLING, ETC.): ABSORBENT 
NAME (LIMESTONE, ADIPIC ACID, ETC.): ·LIME 
PRINCIPAL CONSTITUENTS: CaO 
SOURCE/SUPPLIER: PETE LIEN & SONS, INC. 
SUPPLIER LOCATION: RAPIO CITY, SOUTH DAKOTA 
CONSUMPTION (SPECIFY UNITS): 
UTILIZATION • %: 
POINT OF ADDITION: SLAKER 

ECONOMICS 
CAPITAL COST - $: 15,600,000 {BOTH UNITS) 
CAPITAL COST - $/KW: 28.4 
OPERATING COST - MILLS/KWH: 

MAINTENANCE COST: 
LABOR COST: 
UTILITIES COST: 
CHEMICALS COST: 
WASTE DISPOSAL COST: 

FGD SPARE CAPACITY INDICES 
SCRURBER - %: N/A 
ABSORBER - %: 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 9/10/81 

MIST ELIMINATOR - %: 
REHEATER - ·%: 
FAN - %: 
BALL MILL - %: N/A 
SLAKER - %: 
EFFLUENT HOLD TANK - %: 
RECIRCULATION PUMP ~ %: 
THICKENER - %: N/A 
VACUUM FILTER - %: N/A 
CENTRIFUGE - %: N/A 

FGD SPARE COMPONENT INDICES 
SCRUBBER: N/A 
ABSORBER~ 
MIST ELIMINATOR: 
REHEATER: 
FAN: 
13ALL MILL: N/A 
SLAKER: 
EFFLUENT HOlD TANK: 
RECIRCULATION PUMP: 
THICKENER: N/A 
VACUUM FILTER: N/A 
CENTRIFUGE: N/A 

PILOT PLANT 
UN IT NUMBER: 
PARTICIPANTS: 
PROCESS: 
PLANT DESIGN: . 
SUPPLIER~ ---------
SERVICE DA : 
PERIOD OF OPERATION - MONTHS: 
GAS FEED: 
EQUIVALENT SCRUBBt[f-CAPACtfY - MW: 
STATUS (ACTIVE/TERMINATED): 
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ATTACHMENT A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, 

SCRUBBER RECYCLE, ETC.): REACTION/RECYCLE/THICKENER 
NUMBER OF TANKS: 2 
NUMBER OF SPARES: 
TYPE (OPEN/COVERED): COVERED 
LOCATION: DIRECTLY UNDER ABSORBERS (INDOORS) 
CONFIGURATION: 
DIMENSIONS - FT: 19 X 51.5 
CAPACITY - GAL: 296,000 
RETENTION TIME - MIN: 10 
NUMBER OF AGITATORS: 2 
AGITATOR CONFIGURATION: 
AGITATOR MATERIALS: RUBBER-ClAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: PHENOLIC PAINT 
LINER MATERIAL TRADE/COMMON NAME: 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): FLY ASH WETTING 
NUMBER OF TANKS: 
NUMBER OF SPARES: 
TYPE (OPEN/COVERED): COVERED 
LOCATION: INDOORS 
CONFIGURATION: 
DIMENSIONS - FT: 6 X 6 
CAPACITY - GAL: 860 
RETENTION TIME - MIN: 7.5 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: 
AGITATOR MATERIALS: CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINER MATERIAL TRADE/COMMON NAME: N/A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): LIME FEED 
NUMBER OF TANKS: 
NUMBER OF SPARES: 
TYPE (OPEN/COVERED): COVERED 
LOCATION: INDOORS 
CONFIGURATION: 
DIMENSIONS - FT: 12 X 12 

· ........ . 
.·, .. • 
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CAPACITY - GAL: 9350 
RETENTION TIME - MIN: 45 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: 
AGITATOR MATERIALS: CARBON STEEL 

COOPERATIVE POWER ASSOCIATION 
COAL CREEK 2 ', 

SHELL MATERIAL GENERIC TYPE: CARBON STEEL ·· 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL 'GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: N/A 
LINEn MATERIAL TRADE/COMMON NAME~ N/A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): 
NUMBER OF TANKS: 
NUMBER OF SPARES: 
TYPE {OPEN/COVERED): 
LUCAilON: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 
AGITATOR CONFIGURATION: 
AGITATOR MATERIALS: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 



UTILITY EMISSION CONTROL SYSTEM DATA 
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ATTACHMENT B 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): BLEED STREAM 
NUMBER OF PUMPS: 3 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): 
COM.MON DESIGN (V-BELT, ETC.): 
MANUFACTURER: WARMAN 
PUMP MODEL NUMRER: 3/2 
PUMP DRIVE (BELT, VARIABLE, OIRECT, ETC.): VARIABLE 
CAPACITY - GPM: 300 
MOTOR BRAKE HP: 50 
SPEED - RPM: 2655 
HEAD - FT: 190 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CAST IRON 
CASIN~ MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAME: 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): SLURRY FEED 
NUMBER OF PUMPS: 2 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): BELT DRIVE 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: WARMAN 
PUMP MODEL NUMBER: 4/3 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 100 
MOTOR BRAKE HP: 7. 5 
SPEED - RPM: 1580 
HEAD - FT: 60 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CAST IRON 
CASING MATERIAL SPECIFIC TYPE: ·-----------------­
CASING MATERIAL TRADE/COMMON NA : 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA.~:---------------

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): ABSORBER 

RECIRCULATION 
NUMBER OF PUMPS: 6 
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NUMBER OF SPARES: 2 
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COOPERATIVE POWER ASSOCIATION 
COAL CREEK 2 

GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): CENTRIFUGAL 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): 
COMKlN DESIGN {V-RELT, ETC.): 
MANUFACTURER: WARMAN 
PUMP MODEL NUMBER: 450STL 
PUMP DRIVE {BELT, VARIABLE, DIRECT, ETC.): GEAR 
CAPACITY- GPM: 17,300 
MOTOR BRAKE HP: 700 
SPEED - RPM: 510 
HEAD - FT: 94 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CAST IRON 
CASING MATFRTru SPFCIFTC TYPE: 
CASING MATERIAL TRADE/COMMON NAMt: 

. .. - . ·_ ~- "" .. - ·=-== 

IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAME: 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): 
NUMBER OF PUMPS: 
NUMBER OF SPARES: 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): 
COMMON DESIGN (V-BELT, ETC.): 
MANUFACTURER: 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE. DIRECT, ETC.): 
CAPACITY - GPM: 
MOTOR BRAKE HP: 
SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: 
CASING MATERIAL SPECIFIC TYPE: .~:----------------­
CASING MATERIAL TRADE/COMMON NA 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: .~------------~-­
IMPELLER MATERIAL TRADE/COMMON NA 

..:::-~---.,...,.,..--··- . 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 9/10/81 

COOPERATIVE POWER ASSOCIATION 
COAL CREEK 2 

COMMENTS/FOOTNOTES 

A OVERFIRE AIR MINIMIZES NOx EMISSIONS. 
B 1.1 TO 3.58 GRAINS/SCF AT INLET. 
C CHEVRONS ARE BUCKLED SO THAT THEY APPEAR AS A SERIES OF SHALLOW TENT SHAPES 

ACROSS THE HORIZONTAL PLANE. 
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SECTION 1 

PERFORMANCE DATA 



Period Boller 
Ut1llty/untt Date hours hours Module 

Cooperative Power 
Association 

Co a 1 Creek 1 7/79 744 System 

Commercial start-up 8/79 744 System 

9/79 720 System 

10/79 744 711 System 

11/79 720 703 System 

12/79 744 719 System 

1/80 744 715 System 

2/80 6g6 695 System 

3/80 744 715 System 

4/80 720 264 11 
12 
13 
14 

Sy\tem 

5/80 744 372 11 
12 
13 
14 

System 

6/80 720 718 11 
12 
13 
14 .. System 

(Continued) 

FGO Ava 11-
hours ability 

715 

715 

97 
100 
100 
100 

220 g9 

88 
79 
92 
91 

188 88 

93 
96 
75 
94 

381 90 

Problem 
equipment area Problen descrlptlon/c~nts 

Modules Cracked nozzles and plugging were 
found during an Inspection 

Boiler 10 fan Electrical grounding problem 
I 

Vt ...... 
...... 
I 

(')(') 

0 0 
Ill 0 
..... '0 

CD 
(')11 
11 Ill 
CD!T 
CD t-o· 
~<: 

CD 
..... 
... 1'1:1 

0 
N~ 

CD 
11 

:x::.o 
Ill 
Ill 
0 
n 
f-'· 
Ill 
rt 
f-'· 
0 
::l 
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Period Botler 
Utlltty/lllllt Date hours hours Modulo! 

Coal Creek 1 (Continued) 7/80 744 648 11 
12 
13 
14 

Systen 

8/80 744 5<5 11 
12 
13 
14 

Systen 

9/80 720 0 11 
12 
13 
14 

Systen 

10/80 744 11>9 11 
12 
11 
14 

SystEm 

11/80 720 707 11 
12 
13 

. 14 
SystEm 

12/80 744 739 11 
12 
13 
14 

System 
-

FGD Avail~ 

hours abll tty' 

100 
100 
100 
100 

648 100 

249 

0 

69 

307 

' 

344 
=; ---- -

Probll!lll 
equipment area Proble. descrlptlon/c~ts 

Botlu FGJ systM did not operate due to 
t~rblne bearing failure 

-

I 
Ul 
1-" 
N 
I 

nn 
00 
DJ 0 
...... '0 

ro 
011 
11 DJ 
rort ro ...... 
:o\<: 

ro 
....... 
.. "tt 

0 
N~ 

ro 
11 

:J:ll 
Ul 
Ul 
0 
0 ...... 
DJ 
rt ...... 
0 
::l 



Perfod Boiler 
Ut111 ty/uni t O.te hours hours 

Cooperattve Power . 
Association 

Coal Creek 2 7/80 744 631 

8/80 744 566 

Commercfal start-up 9/80 720 718 

10/80 744 742 

11/80 720 504 

12/80 744 730 

-

FGD Ava11-
Module hours ability 

21 
22 
23 
24 

Systeftl 250 

21 
22 
23 
24 

System 331 

21 
22 
23 
24 

System 472 

21 
22 
23 
24 

System 

21 
22 
23 
24 

System 

21 
22 
23 
24 

Syste-. 404 
·-" .• -=::.=:.-- '=.-. -

Probl!lll 
equip!lent area Proble. descriptfon/c~nts 

lime hancl11 ng ' Problems encountered (vibrator conve,or 
conveyor belt to be fnstalled 1/81) 

-

I 
Vt 
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w 
I 

(')(') 
0 0 
Ill 0 
1-''0 

CD 
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N~ 
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0 
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rt ..... 
0 
::s 



•r 

< 
. '• 

THIS PAGE 

WAS INTENTIONALLY. 

LEFT BLANK 

\. . 



I 
U

"' 
...-4 
U

"' 
I 



-516-

SECTION 1 

BACKGROUND 

Duquesne Light 
Elrama 1-4 

The Elrama Power Station of the Duquesne Light Company is 

an existing plau~ l~~~ted on the Monongahela River approximately 

three miles upstream of the dam at Elizabeth, Pennsylvania. The 

station consists of four pulverized coal-fired boilers, each of 

which is coupled to its own turbine generator. Elrama 1 was 

first placed in service in 1952. Elrama 2, 3, and 4 were sub­

sequently placed in service in 1953, 1954, and 1960. The sta­

tion's combined gross and net generating capacities are 510-MW 

and 487-MW, respectively. 

In December 1969, Gibbs and Hill was retained by Duquesne 

Light to conduct a comprehensive study of the most feasible 

means of complying with anticipated emission regulations being 

promulgated by Allegheny county for both ti1e Phlllips and Elrama 

Power Stations. As a result of this study, FGD was selected as 

the most practical means of achieving compliance at both sta­

tions. As such, Duquesne Light proceeded with a design evalua­

tion study at Phillips which involved a 1500-cfm pilot plant 

program and subsequent scale-up to a plant-sized lime slurry FGD 

system comprising three single-stage venturi scrubbers and one 

two-stage venturi scrubber. At about this time, Duquesne Light 

proceeded with the installation of a lime slurry FGD system 

comprising five, parallel, single-stage venturi scrubbers at 
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Duquesne Light 
Elrama 1-4 

Elrama. This system represented the first phase of emission 

control development at the station pending the outcome of the 

single-stage and double-stage testing at Phillips. As such, 

Duquesne Light signed a consent decree with Pennsylvania's 

Department of Environmental Resources to tie only two boilers 

into the FGD system during the interim evaluation period at 

Phillips. Elrama 1 was connected to the FGD system in October 

1975 and Elrama 2 was added in February 1976. 

The Phillips scrubber evaluation program demonstrated that 

single-stage scrubbers could achieve compliance with particulate 

and 502 emission regulations for 2% sulf~r coal when using 

magnesium-promoted as the reagent. As a result, the second 

phase of FGD development at Elrama was completed to treat the 

station's entire flue gas output. This phase of development 

involved modifying the system to use magnesium-modified lime, 

replacement of the original thickeners with larger thickeners 

that could handle the greater waste production rate, and upgrad­

ing the IUCS sludge processing plant to dewater and treat the 

sludge in order to produce a suitable landfill material. 

The remaining boilers at Elrama were connected to the FGD 

system in January (No. 4) and July (No. 3) of 1978. Compliance 

with air emission regulations with the entire plant connected to 

the FGD system was demonstrated at that time. In January 1991, 

a sodium thiosulfate addition test was initiated as a result of 

the successful addition program at Phillips. Continuous addi­

tion of sodium thiosulfate .to the lime slurry was subsequently 

started in April 1981. 
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Duquesne Light 
Elrama 1-4 

SECTION 2 

PROCESS DESCRIPTION 
' 

The Elrama Station emission control system consists of four 

mechanical collector~ and ten cold-side electrostatic precipi­

tators for primary particulate control, and five single-stage 

venturi scrubbers for secondary particulate and primary S02 

control. Each of the five parall~l scrubb~r·modul~s i~ rlP~ign~rl 

to handle a flue gas flow rate of 515,000 ACFM at 300°F. The 

system is equipped with a spare module. 

The flue gas stream from each boiler passes through a 

mechanical collector and electrostatic precipitator at a rate of 

approximately 515,000 acfm at 300°F. Following the electrosta­

tic precipitators, the flue gas from each unit is collected in a 

common header which directs the gas to the scrubber facility. 

The flue gas then enters one of five parallel, single-stage, 

variable-throat venturi scrubbers. Entering the top of each 

module, the gas passe$ downward through the venturi throat, 

contacting lime slurry which is recirculated into the module at 

a rate of 17,000 gpm (liquid-to-gas ratio of 33 gal/1000 acf). 

The scrubbed gas stream then passes through an internal mist 

eliminator (located within the moqule), a wet·booster fan 

(induced draft with respect to the scrubber), and an external 

mist eliminator (a separate chamber downstream of the module 
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Duquesne Light 
Elrama 1-4 

which houses mist eliminator blades). The scrubbed gas streams 

are then collected in a common duct leading to a 398-ft stack. 

The FGD system has no provision for reheat. 

The spent scrubbing slurry is discharged from the slurry 

recirculation line of each module to two thickeners. This 5% 

solids bleed stream is concentrated to approximately 35 to 40% 

solids in the thickeners and transferred to the sludge proces­

sing plant. The sludge processing plant is an IUCS fixation 

facility operated by IUCS. In this facility, the thickener 

underflow is further concentrated to approximately 50% solids by 

two rotary drum vacuum filters (one spare) and mixed with dry 

fly ash (collected in the mechanical collectors and ESP's) and 

lime. The treated material is piled on the plant site by a 

rotary stacker for transfer via front-end loaders and trucks to 

an off-site landfill (approximately 12 miles from the plant 

site). 

A flow diagram for the Elrama 1-4 FGD .system is shown on 

the next page. 
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SECTION 3 

DESIGN DATA 

Duquesne Light 
Elrama 1-4 

\ 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 7/8/81 

DUQUESNE LIGHT 
ELRAMA 1-4 

GENERAL PLANT INFORMATION 
COMPANY NAME: DUQUESNE LIGHT 
ASSOCIATED UTILITIES: NONE 
PLANT NAME: ELRAMA 
UNIT NUMBER: 1-4 
PLANT ADDRESS: P.O. BOX 237 
CITY: ELRAMA 
COUNTY: WASHINGTON 
STATE: PENNSYLVANIA 
ZIP CODE: 15038 
EPA REGION: 3 
~lVER BASIN/LAKE REGION: MONONGAHtLA 
REGULATORY CLASSIFICATION: STATE .STANDARD MORE STRINGENT THAN NSPS {12/71) 
PARTICLE EMISSION LIMITATION - LB/MM BTU: 0.08 
S02 CMISSION LlMiiATION - LB/MM BTU: 0.6 
NOX EMISSION LIMITATION - LB/MM BTU: NONE 
NET PLANT GENERATING CAPACITY - MW: 487 
GROSS UNIT GENERATING I.APAI.TTV m MW: 510 {PLANT) 
NET UNIT GENERATING CAPACITY WITH FGD - MW: 487 {PLANT) 
NET UNIT GENERATING CAPACITY W/0 FGD - MW: 494 (PLANT) 
EQUIVALENT SCRUBBED CAPACITY - MW: 510 

UNIT DATA (BOILER AND STACK) 
BOILER SUPPLIER: BABCOCK & WILCOX 
FURNACE TYPE (PULVERIZED COAL, r.Yr.I.ONE, ETC.): PULVERIZED COAL 
FURNACE FIRING METHOD: 
WET BOTTOM/DRY BOTTOM: 
FURNACE DRAFT TYPE (FORCED, INDUCED, BALANCED): BALANCED 
SERVICE LOAD (BASE, PEAK, STANDBY, ETC.): BASE 
COMMERCI~ SERVICE DATE: UNIT 1 - 19~2. UNIT 2 - .1953, UNIT 3 - 1954, 

UNIT 4 - 1960 
DESIGN BOlLER FLUE GAS FLOW - ACFM: 2,060,000 
FLUE GAS TEMPERATURE - F: 300 
FLUE GAS OXYGEN-%: 7.0. 

A HEAT RATE - BTU/KWH: 11,200-11,700 {NET) 
DESIGN FIRING RATE - TPH: 214 
EXCESS AIR - %: 25 

B CAPACITY FACTOR - %: 70 
STACK HEIGHT - FT: 398 
SHELL MATERIAL: CONCRETE 
FLUE MATERIAL GENERIC TYPE: INORGANIC 
FLUE MATERIAL SPECIFIC TYPE: ACID-RESISTANT BRICK AND MORTAR 
FLUE MATERIAL TRADE/COMMON NAME: ASTM C279 TYPE L; SAUEREISEN NO. 65 
FLUE LINER MATERIAL GENERIC TYPE: N/A 
FLUE LINER MATERIAL SPECIFIC TYPE: N/A 
FLUE LINER MATERIAL TRADE/COMMON NAME: N/A 
FLUE INNER DIAMETER - FT: 26 
STACK GAS INLET TEMPERATURE - F: SUMMER 130 
STACK GAS OUTLET VELOCITY - FT/SEC: 52 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 7/8/81 

DUQUESNE LIGHT 
ELRAMA 1-4 

FUEL DATA (ACTUAL) 
FUEL GRADE (LIGNITE, SUBBITUMINOUS, ETC.): BITUMINOUS 

C NAME OF SUPPLIER: DUQUESNE LIGHT (COMPANY~OWNED MINE) 
MINE NAME/AREA: WARWICK MINE, SEWICKLEY SEAM 
MINE LOCATION - COUNTY: WASHINGTON 
MINE LOCATION - STATE: GREENSBORO, PA 
AVERAGE HEAT CONTENT - BTU/LB: 11,568 
RANGE HEAT CONTENT - BTU/LB: 11,500-12,500 
AVERAGE ASH CONTENT - %: 16.8 
RANGE ASH CONTENT - %: 14.0-18.3 

, AVERAGE MOISTURE CONTENT - %: 5.93 
RANGE MOISTURE CONTENT - %: 4.3-7.06 
AVERAGE SULFUR CONTENT - %: 2.05 
RANGE SULFUR CONTENT - %: 1.49-2.91 
AVERAGE CHLORIDE CONTENT - %: 0.04 
RANGE CHLORIDE CONTENT - %: 0.03-0.05 
FUEL ANALYSIS METHOD (AVERAGE, SPOT, TYPICAL): SPOT 

D FUEL ANALYSIS DATE: 

PARTICLE CONTROL GENERAL DATA 
E CONFIGURATION (INTEGRATED/SEGREGATED): INTEGRATED AND SEGREGATED 

SPACE REQUIREMENTS - SQ FT: 

MECHANICAL COLLECTOR 
NUMBER OF MECHANICAL COLLECTORS: 4 (1/MODULE) 
NUMBER OF SPARES: 0 
TYPE: MULTICLONE 
SUPPLIER: RESEARCH-COTTRELL (1, 2, & 3); JOY WESTERN (4) 
INLET FLUE GAS CAPACITY - ACFM: 2,060,000 {TOTAL) 
INLET FLUE GAS TEMPERATURE - F: 300 
PRESSURE DROP - IN. H20: 3.0 
PARTICLE OUTLET LOAD - GR/SCF: 0.23 (0.16 GR/ACF) 
PARTICLE REMOVAL EFFICIENCY-%: 95,0 (DESIGN); 89.5 (ACTUAL) 

ELECTROSTATIC PRECIPITATOR 
NUMBER OF ELECTROSTATIC PRECIPITATORS: 2 PER UNIT (1, 2, & 3); 

4 PER UNIT (4) 
NUMBER OF SPARES: 0 
TYPE (HOT SIDE/COLD SIDE): COLD SIDE (WEIGHTED WIRE TYPE) 
SUPPLIER: RESEARCH-COTTRELL (1, 2~ & 3); JOY WESTERN (4) 
INLET FLUE GAS CAPACITY - ACFM: 2,060,000 (TOTAL) 
INLET FLUE GAS TEMPERATURE - F: 300 
PRESSURE DROP - IN. H20: 1.0 

F PARTICLE OUTLET LOAD - GR/SCF: 0.011 (0.008 GR/ACF) 
PARTICLE REMOVAL EFFICIENCY- %: 95.0 (DESIGN); 70-80 (ACTUAL) 
FLUE GAS CONDITIONING TYPE: NONE 

PARTICLE SCRUBBER 
NUMBER OF PARTICLE SCRUBbERS: NONE 
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UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 7/8/81 

NUMBER OF SPARES: 

DUQUESNE LIGHT 
ELRAMA 1-4 

GENERIC TYPE (VENTURI, PACKED TOWER, ETC.): 
SPECIFIC TYPE (FIXED THROAT, MOBILE BED, ETC.): 
TRADE/COMMON NAME: 
SUPPLIER: 
DIMENSIONS - FT: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LTNFR MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC IYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BOILER LOAD PER SCRUBBER (DESIGN) - %: 
GAS CUNTACTING DEVICC TYPE (MOBILE BAI IS, RODS. ETC.): 
NUMBER OF GAS CONTACTING ZONES: 
DISTANCE BETWEEN CONTACTING ZONES -IN.: 
NUMBER OF SPRAY HFAOERS: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP - PSI: 
LIQUin RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 
PH CONTROL ADDITIVE: 
GAS-SIDE PRESSURE DROP - IN. H20: 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
INLET GAS FLOW RATE - ACFM: 
INLET GAS TEMPERATURE - F: 
INLET S02 LEVEL - PPM: 
INLET 502 LEVEL - LB/MM BTU: 
INL£T PARTICLE LEVEL - GR/SCr: 
INI FT PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 
OUTLET S02 LEVEL - PPM: 
OUTLET S02 LEVEL - LB/MM BTU: 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - %: 
PARTICLE REMOVAL EFFICIENCY - %: 

FGD SYSTEM GENERAL DATA 
PROCESS TYPE (LIME, LIMESTONE, ETC.): LIME 
PROCESS ADDITIVES (MG/ADIPIC ACID/ETC.): MAGNESIUM OXIDE AND SODIUM 

THIOSULFATE 
SYST£M SUPPLiER: CHEMICO 
A-E FIRM: GIBBS & HILL 
CONSTRUCTION FIRM: CHEMICO 
APPLICATION (NEW/RETROFIT): RETROFIT 
PARTICLE DESIGN REMOVAL EFFICIENCY - %: 99.3 (TOTAL INCLUDING MECHANICAL 

COLLECTORS, ESP'S, AND ABSORBERS) 
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UTILITY EMISSION.CONTROL SYSTEM DATA 
DATE: 7/8/81 

S02 DESIGN REMOVAL EFFICIENCY - %: 83 
CURRENT STATUS: OPERATIONAL 
TERMINATION DATE: N/A 

COMMERCIAL START-UP: 7/78 

DUQUESNE LIGHT 
ELRAMA 1-4 

INITIAL START-UP: 10/75 (UNIT 1), 2/76 (UNIT 2), 1/78 (UNIT 4), 
7/78 (UNIT 3) 

CONSTRUCTION COMPLETION: 7/78 
CONSTRUCTION INITIATION: 12/71 
CONTRACT AWARDED: 12/70 
LETTER OF INTENT SIGNED: 
INITIATED BID REQUEST: 
INITIATED PRELIMINARY DESIGN: 

FGD DESIGN AND OPERATING PARAMETERS 
DESIGN COAL SULFUR CONTENT - %: 2.2 
DESIGN COAL HEAT CONTENT - BTU/LB: 11~500 
DESIGN COAL ASH CONTENT - %: 17 
DESIGN COAL MOISTURE CONTENT - %: 6 
DESIGN COAL CHLORIDE CONTENT - %: 0.03 
FGD SYSTEM SPACE REQUIREMENTS - SQ FT: 
FGD SYSTEM TURNDOWN RATIO: . 8:1 (2:1 PER f'()OOLE) 
FGD SYSTEM TURNDOWN METHOD: TAKE TRAINS OFF LINE; VARIABLE THROAT VENTURI 
FGD SYSTEM PRESSURE DROP - IN. H20: 11 
FGD SYSTEM OXIDATION - %: 20 
FGD SYSTEM SCRUBBER RECYCLE LIQUOR - % SOLIDS: N/A 
FGD SYSTEM ABSORBER RECYCLE LIQUOR - % SOLIDS: 5 
FGD SYSTEM MAINTENANCE RESPONSIBILITY LEVEL (SAME AS BOILER, LOWER, OR 

HIGHER): SAME AS BOILER 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MANHOURS/DAY): 296 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (OPERATORS/SHIFT): 9-2/3 

G FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE 
PERSONNEL/SHIFT): 8 (DAY SHIFT ONL~) 

FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT {MAINTFNANCE SHIFTS/DAY): 1 
H rGD SYSTEM MAINTENANCE BY OUTSIDE CONTRACTORS (MANHOURS/YEAR): NONE 

TYPE OF FGD SYSTEM MAINTENANCE CREW (DEDICATED, ETC.): SHARED WITH BOILER 
SCHEDULE FOR BOILER MAINTENANCE PERSONNEL 

ROTATION TO FGD SYSTEM: ON AN AS-NEEDED BASIS 
TYPE OF MAl NTENANCE SUPERVISORS {OED ICATED, ETC.): INTEGRATED WITH PLANT 

FGD SYSTEM BYPASS CAPABILITY {YES/NO): NO 
RESTRICTIONS TO USING BYPASS: NO ALLOWANCE FOR BYPASS 
TIME SCHEDULE FOR REDUCED BOILER LOAD: 60% AT NIGHT; DROPS DOWN TO 20-30% 

ON WEEKENDS 
TIME SCHEDULE FOR BOILER SHUTIJOWNS:· 3 DAYS/YR FOR INSPECTION; 2 WEEKS/YR 

FOR MAINTENANCE AND REPAIR 
I PLANNED MAI~TENANCE DURING ~EDUCED 

BOILER LOAD (TYPE AND FREQUENCY): MINOR MAINTENANCE PROBLEMS 
I PLANNED MAINTENANCE DURING BOILER 

SHUTDOWNS (TYPE AND FREQUENCY): MAJOR MAINTENANCE PROBLEMS 
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DUQUESNE LIGHT 
ELRAMA 1-4 

TYPE OF MAINTENANCE PERFORMED WHEN FAILURE OCCURS {OTHER THAN CORRECTING 
CAUSE OF FAILURE): DEPENDING ON NATURE OF COMPONENT, INVESTIGATE CAUSE TO 

MODIFY DESIGN FOR PERMANENT SOLUTION. 

QUENCHER/PRESATURATOR 
NUMBER OF QUENCHERS/PRESATURATORS: NONE 
NUMBER OF SPARES: 
TYPE: 
LOCATION: 
SUPPLIER: 
SHELL MATERIAL GENERIC fYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LiNER MATERIAL GENC~IC TY~E: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
INLET GAS.FLOW- ACFM: 
INLET GAS TEMPERATURE - F: 
PRESSURE DROP - IN. H20: 
LIQUID TYPE {MAKEUP WATER, RECLAIMED WATER, ABSORBER SLURRY, ETC.): 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP - PSI: 

ABSORBER 
NUMBER UF ABSORBERS: 5 
NUMBER OF ~PARES: 1 
GENERIC TYPE: VENTURI 

J SPECIFIC TYPE: VARIABLE THRUAI/SIOE-MOVABLE BLADCS 
TRADE/COMMON NAME: N/A 
SUPPLIER: CHEMICO 
DIMENSIONS - FT: 31.3 X 66.4 
SHELL MATERIAL GENERIC TYPE: {A) CARBON STEEL 

{B) STAINLESS STEEL SCRUBBER INTERNALS 
SHELL MATERIAL SPECIFIC TYPE: (A) AISI 1110 {B) AUSTENITIC 
SHELL MATERIAL TRADE/COMMON NAME: {A) N/A {B) TYPE 316L 

K LINER MATERIAL GENERIC TYPE: {A) ORGANIC (R) INORGANIC (C) ORGANIC 
LINER MATERIAL SPECIFIC TYPE: {A) MAT-REINFORCED POLYESTER 

{B) PREFIRED BRICK-SHAPES 
(C) GLASS FLAKE-FILLED POLYESTER 

LINER MATERIAL TRADE/COMMON NAME: (A) CEILCRETE 2500AR 
(B) ACID-RESISTANT BRICK 
(C) FLAKELINE 103 . 

BOILER LOAD PER ABSORBER - %: 25 
GAS/LIQUID CONTACT DEVICE TYPE: NONE 
NUMBER OF GAS CONTACTING ZONES: 1 
DISTANCE BETWEEN GAS CONTACTING.ZONES- IN.: N/A 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 7/8/81 

-527-

DUQUESNE LIGHT 
ELRAMA 1-4 

NUMBER OF SPRAY HEADERS: 12 TANGENTIAL AND 1 BULL NOZZLE 
NOZZLE MATERIAL: TYPE 316L STAINLESS STEEL 
NOZZLE PRESSURE DROP- PSI: 
LIQUID· RECIRCULATION RATE - GPM: 17,000 

L L/G RATIO - GAL/1000 ACF: 33 
GAS-SIDE PRESSURE DROP - IN. H20: 8 
SUPERFICIAL GAS VELOCITY - FT/SEC: 150 {ACROSS VENTURI) 
ABSORBER TURNDOWN RATIO: 2:1 
ABSORBER TURNDOWN METHOD: VARIABLE THROAT 
INLET GAS FLOW RATE - ACFM: 515,000 
INLET GAS TEMPERATURE - F: 300 
INLET S02 LEVEL - PPM: 1500 
INLET S02 LEVEL - LB/MM BTU: 3.5 {ASSUMING 100% CONVERSION TO S02) 
INLET PARTICLE LEVEL - GR/SCF: 0.66-0.80 (0.45-0.55 GR/ACF) 
INLET PARTICLE LEVEL - LB/MM BTU: 1.51-1.86 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 130 IN SOMMER; 90 IN WINTER 
OUTLET S02 LEVEL - PPM: 200 
OUTLET S02 LEVEL - LB/MM BTU: 0.6 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: < .1 
502 REMOVAL EFFICIENCY - %: 83 
PARTICLE REMOVAL EFFICIENCY - %: 93-95 (BASED ON TYPICAL INLET LOADINGS AND 

TYPICAL REMOVAL ACROSS MC/ESP 1 S) 

MIST ELIMINATOR 
FUNCTION {PRE-MIST ELIMINATOR/ 

MIST ELIMINATOR): {A) INTERNAL MIST ELIMINATOR 
(B) MIST ELIMINATOR IN EXTERNAL VESSEL 

TOTAL NUMBER OF MIST ELIMINATORS: (A) 5 (B) 5 
NUMBER OF SPARES: {A) 1 (B) 1 {ONE MODULE) 
NUMBER PER MODULE: {A) 1 {B) 1 

M GENERIC TYPE: IMPINGEMENT (BOTH) 
SPECIFIC TYPE: BAFFLE {BOTH) 
COMMON DESIGN: OPEN VANE {CHEVRON) (BOTH) 
MANUFACTURER: HEIL {SUPPLIED BY CHEMICO) {BOTH) 
CONFIGURATION {HORIZONTAL/VERTICAL): HORIZONTAL (BOTH) 
SHAPE {Z-SHAPE/A-FRAME): {A) TOROIDAL {B) CIRCULAR 
NUMBER OF STAGES: 1 {BOTH) 
NUMBER OF PASSES/STAGE: 4 (BOTH) 

N FREEBOARD DISTANCE - FT: (A) 4.5 
niSTANCE BETWEEN STAGES - IN.·: N/A 
DISTANCE BETWEEN VANES - IN.: 3 (BOTH) 
VANE ANGLES - DEGREES: 90 (BOTH) 
PRESSURE DROP - IN. H20: {A) 0.8 (B) 0.2-0.3 
SUPERFICIAL GAS VELOCITY- FT/SEC: 11 (BOTH) 
CONSTRUCTION MATERIAL GENERIC TYPE: ORGANIC 
CONSTRUCTION MATERIAL SPECIFIC TYPE: FIBERGLASS REINFORCED PLASTIC 
CONSTRUCTION MATERIAL TRADE/COMMON NAME: 
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WASH WATER SOURCE (FRESH, BLENDED, SUPERNATANT): FRESH MAKEUP WATER OR 
THICKENER OVERFLOW 

POINT OF WATER COLLECTION: THICKENER OVERFLOW RETURN TANK 
0 WASH DIRECTION (OVERSPRAY/UNDERSPRAY, FRONTSPRAY/BACKSPRAY): {A) BOTTOM AND 

TOP 
{B) TOP 

WASH FREQUENCY: {A) BOTTOM--AUTOMATIC SEQUENTIAL; TOP--MANUAL ONCE PER DAY 
{B) TOP--MANUAL ONCE/WEEK 

WASH DURATION: {A) BOTTOM--2 MINUTES; TOP--S MINUTES {B) TOP--1 HOUR 
WASH RATE - GAL/MIN: 52 {FOR INTERNAL UNDERSPRAY) 
WASH COVERAGE - GAL/MIN/SQ FT: 

REHEATER 
P NUMBER OF REHEATERS: NONE 

NUMBER OF SPARES: 
NUMBER PER MODULE: 
GENERIC TYPE {IN-LINE, INDIRECT HOT AIR, IN-LINE BURNER, ETC.): 
SPECIFIC TYPE (STEAM~ HOT WATFR, ~TC.): 
COMMON DESIGN {BARE OR FIN TUBES, GAS OR OIL, ETC.): 
COMBUSTION FUEL SULFUR CONTENT - %: 
LOCATION: 
AVERAGE PERCENT OF ~AS BYPASSED FOR REHEAT: 
TEMPERATURE INCREASE - F: 
INLET FLUE GAS FLOW RATE - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
OUTLET FLUE GAS FLOW RATE - ACFM: 
OUTLET FLUE GAS TEMPERATURE - F: 
ENERGY REQUIREMENT- MM BTU/HR: 
NUMBER OF HEAT EXCHANGER BANKS: 
NUMBER OF BUNDLES PER BANK: 
NUMBER OF TUBES PER BUNDLE: 
STEAM OR WATER PRESSURE - PSIG: 
STEAM OR WATER TEMPERATURE - F: 
SELF CLEANING DEVICE TYPE: 
MATERIAL GENERIC TYPE: 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: 

FANS 
NUMRER OF FANS: 5 
NUMBER OF SPARES: 1 {ONE MODULE) 
DESIGN (CENTRIFUGAL, AXIAL, ETC.): CENTRIFUGAL 
SUPPLIER: GREEN FUEL ECONOMIZER CO. 
FUNCTION {UNIT/BOOSTER): BOOSTER 
APPLICATION {INDUCED DRAFT /FORCED DRAFT) - WRT ABSORBER: INDUCED DRAFT 
SERVICE (WET /DRY): WET 
TYPE OF WASH: SPRAYED WITH FRESH WATER 
LOCATION WRT MAJOR COMPONENTS: BETWEEN ABSORBER AND EXTERNAL ME 
FLUE GAS FLOW RATE - ACFM: 550,000 
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FLUE GAS TEMPERATURE - F: 130 
PRESSURE DROP - IN. H20: 23 {20 IN. H20 @ INLET/3 IN. H20 @ DISCHARGE) 

Q MATERIAL GENERIC TYPE: CARBON STEEL HOUSING WITH RUBBER LINING AND HIGH 
ALLOY ROTORS, BLADES, & WHEELS 

MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: CARPENTER 20 ROTORS, BLADES, & WHEELS 

DAMPERS 
LOCATION: {A) ABSORBER INLET {B) ABSORBER OUTLET 

{C) EXTERNAL MIST ELIMINATOR OUTLET 
NUMBER OF DAMPERS: 15 {3 PER ABSORBER/EXTERNAL MIST ELIMINATOR) 
FUNCTION {CONTROL/SHUT-OFF): SHUT-OFF . 
GENERIC TYPE {LOUVER, BUTTERFLY, ETC.): {A) BUTTERFLY (B) LOUVER 

(C) LOUVER 
SPECIFIC TYPE {OPPOSED BLADE, 

PARALLEL BLADE, ETC.): (A) N/A {B) PARALLEL BLADE MUL TILOUVER 
{C) PARALLEL BLADE MULTILOUVER 

TRADE/COMMON DESIGN {SINGLE LOUVER/DOUBLE LOUVER): (A) N/A 

MANUFACTURER: (A) {B&C) ALLIS CHALMERS 
MODULATION {OPEN/CLOSED, ETC.): OPEN OR CLOSED 
SEAL AIR - ACFM: NONE 

(B&C) SINGLE LOUVER 

SERVICE CONDITIONS {MAX GAS TEMP/TIME): {A) 300 (B&C) 
R MATERIAL GENERIC TYPE: STAINLESS STEEL/CARBON STEEL ---

MATERIAL SPECIFIC TYPE: AUSTENITIC/AISI 1110 
MATERIAL TRADE/COMMON NAME: TYPE 316L/N/A 
LINER MATERIAL GENERIC TYPE: {A) NONE {B&C) ORGANIC 
LINER MATERIAL SPECIFIC TYPE: {B&C) FLAKE GLASS 
LINER MATERIAL TRADE/COMMON NAME: 

DUCTWORK 
LOCATION: (A) ABSORBER INLET {B) ABSORBER OUTLET 

{C) EXTERNAL MIST ELIMl NATUR OUTLET 
CONFIGURATION {CIRCULAR, RECTANGULAR, ETC.): {A) CIRCULAR (B) RECTANGULAR 

{C) CIRCULAR 
DIMENSIONS {DIAMETER, LENGTH, ETC.): 
SHELL MATERIAL GENERIC TYPE: (A) CARBON STEEL (B) CARBON STEEL 

{C) CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: AISI 1110 {ALL) 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: {A) NONE (B) ORGANIC {C) ORGANIC 
LINER MATERIAL SPECIF,IC TYPE: FLAKE GLASS/POLYESTER {B&C) 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 {B&C) 

EXPANSION JOINTS 
LOCATION: {A) ABSORBER INLET .{B) ABSORBER OUTLET 

{C) EXTERNAL MIST ELIMINATOR OUTLET 
TYPE {METALLIC/ELASTOMERIC): (A) METALLIC {B&C) ELASTOMERIC 
FUNCTION {GAS CIRCUIT/LIQUID CIRCUIT): GAS CIRCUIT 
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PRESSURE {NEGATIVE/POSITIVE): (A&B) NEGATIVE {C) POSITIVE 
OPERATING TEMPERATURE - F: (A) 300 (B&C) 130 
DESIGN CONFIGURATION {V-SHAPED, ETC.): 
MANUFACTURER: 
MATERIAL: {A) CARBON STEEL WITH COR-TEN {B&C) VITON® 

REAGENT PREPARATION EQUIPMENT 
FUNCTION {LIMESTONE GRINDING, LIME SLAKING, ETC.): LIME SLAKING 
PREPARATION DEVICE {BALL MILL, CRUSHER, ETC.): SLAKER 
DEVTr.F TYPE (TUBE MILL, CONICAL MILL, ETC.): PASTE SLAKER 
MANUFACTURER: WALLACE & TIERNAN 
MATERIALS: CARBON STEEL 
NUMBER OF DEVICES: 5 
NUMBEH 0~ SPARES: 2 
FULL LOAD DRY FEED CAPACITY - TPH: 4 {DRY FEED RATE) 
PRODUCT QUALITY - % SOLIDS: 20-25 
FULL LOAD PRODUCT QUANTITY EMPLOYED - GPM: 170 {ASSUMING 25% SOLIDS SLURRY 

PROOUCT) 
PREPARED REAGENT POINT OF ADDITION: ABOVE SLURRY LEVEL IN ABSORBER 
ON-SITE STORAGE CAPABILITY - DAYS: 14 

TANKS 
*SEE ATTACHMENT A 

PUMPS 
*SEE ATTACHMENT B 

MAJOR PIPING 
FUNCTION (RECYCLE SLURRY, RECLAIMED 

WATER, SLUDGE, ETC.): (A) RECYCLE SLURRY 

DIMENSIONS - IN.: 
MANUFACTURER: 

(B) LIME SLUKKY TRANSFER & DISTRIOUTION 
(C) ABSORBER BLEED {D) SPRAY HEADERS 
(E) SLUDGE DISPOSAL (F) THICKENER OVERFLOW 

MATERIAL: (A) RUBBER-LINED CARBON STEEL AND FRP (B) CARBON STEEL 
(C) RUBBER-LINED CARBON (D) TYPE 316L STAINLESS STEEL 
(E) FRP (F) RUBBER-LINED CARBON STEEL 

MAJOR VALVES 
LOCATION: (A) RECYCLE SLURRY (B) LIME SLURRY TRANSFER AND DISTRIBUTION 

(C) ABSORBER BLEED (D) SLUDGE DISPOSAL (E) THICKENER OVERFLOW 
FUNCTION (ISOLATION, CONTROL, ETC.): (A) ISOLATION (B) ISOLATION/CONTROL 

(C) ISOLATION/CONTROL . 
(D) ISOLATION/CONTROL 
(E) ISOLATION/CONTROL 

TYPE (BALL, GLOBE, PLUG, ETC.): (A) PLUG {B) WATER/ 
(C) PINCH/PINCH (D)-P~I~NC~H~/PINCH 
(E) GATE/PINCH 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 7/8/81 

CONTROL MODE (AUTOMATIC/MANUAL): 
DIMENSIONS - IN.: 

-531-

DUQUESNE LIGHT 
ELRAMA 1-4 

MANUFACTURER: (A) DEZORIK (B) DEZORIK/FISHER (C) R.K.L./R.K.L. 
(D) R.K.L./R.K.L. (E) CRANE/R.K.L. 

MATERIAL: (A) CARBON STEEL (RUBBER-LINED) (B) CARBON STEEL/STAINLESS STEEL 
(C) CARBON STEEL (RUBBER-LINED)/CARBON STEEL (RUBBER-LINED) 
(D) CARBON STEEL/CARBON STEEL (E) CARBON STEEL/CARBON STEEL 

THICKENERS 
NUMBER OF THICKENERS: 2 

S NUMBER OF SPARES: 0 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 120 DIA X 8.5 HIGH 
CAPACITY - GAL: 229,500 
SHELL MATERIAL GENERIC TYPE: (A) CONCRETE FLOOR (B) CARBON STEEL WALLS 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: (A) ORGANIC (B) ORGANIC 
LINER MATERIAL SPECIFIC TYPE: (A) BITUMINOUS BASE MODIFIED ASPHALT 

(B) MICA FLAKE-FILLED POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: (A) CEILCOTE HOT MASTIC 195 

(B) FLAKELINE 151 
RAKE MATERIAL: RUBBER-CLAD CARBON STEEL 
FEED STREAM SOURCE: ABSORBER BLEED STREAM 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 5% SOLIDS 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 35-40% 

SOLIDS 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): <0.1% 
OUTLET STREAM DISPOSITION: TO VACUUM FILTER (IUCS PLANT) 
OVERFLOW STREAM DISPOSITION: THICKENER OVERFLOW TANK (RETURNED TO PROCESS 

VIA SCRUBBER RESERVOIR AND/OR MIST ELIMINATOR 
WASH} 

SOLIDS DEWATERING 
OEVICE GENERIC TYPE (CENTRIFUGE, VACUUM FILTER, ETC.): VACUUM FILTER 
DEVICE SPECIFIC TYPE (DRUM, HORIZONTAL BELT, ETC.): DRUM 
DEVICE COMMON DESIGN (ROTARY, BELT FILTER, ETC.): ROTARY 
NUMBER OF DEVICES: 2 
NUMBER OF SPARES: 1 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: ONE @ 650 FT2 AND ONE @ 750 FT2 
CAPACITY: 60 TONS/HOUR 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: AISI 1110 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAM_: 
BELT MATERIAL GENERIC TYPE: ORGANIC 
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BELT MATERIAL SPECIFIC TYPE: NYLON 
BELT MATERIAL TRADE/COMMON NAME: N/A 
FEED STREAM SOURCE {ABSORBER BLEED, 

DUQUESNE LIGHT 
ELRAMA 1-4 

THICKENER UNDERFLOW, ETC.): THICKENER UNDERFLOW 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 35-40% 

SOLIDS 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 60-70% 

SOLIDS 
OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): <0.1 
OUTLET STREAM DISPOSITION: TO SLUDGE TREATMENT 
OVERFLOW STREAM DISPUSlllON: COLLECTED IN A DISTRIOUTION BOX AND THEN 

TRANSFERRED TO THE THICKENER OVERFLOW TANK 

SLUDGE 
T FULL LOAD QUANTITY - TPH/DRY: 1500 TPD (POZ-0-TEC TREATED MATERIAL) 

MOISTURE CONTENT - % TOTAL FREE WATER: 
PERCENT f.AS03 - DRY: 
PERCENT CAS04 - DRY: 
PERCENT CAOH2 - DRY: 
PERCENT CAC03 - DRY: 
PERCENT ASH - DRY: 5 
PERCENT OTHER COMPOUNDS - DRY: 50 (S02 WASTES) 

SLUDGE TRFATMENT 
METHOD: FIXATION 
COMMON DESIGN (RECYCLE STREAM, BLEED STREAM, ETC.): FLY ASH/LIME 
DEVICE (OXIDATION TANK, PUG MILL, ETC.): PUG MILL 
PROPRIETARY PROCESS (IUCS, DRAVO, ETC.): IUCS (POZ-0-TEC) 
INLET FLOW RATE ~ GPM: 
INLET QUALITY - % SOLIDS: 35-40%; .IUCS FILTER GIVES 60-70% SOLIDS 

SLUDGE DISPOSAL 
NATURE (INTERIM/FINAL): FINAL 
GENERIC TYPE (LANDFILL, POND, ETC.): LANDFILL 
SPECIFIC TYPE (UIKED, SIDE HILL, ElC.): VALLEY FILL 
COMMON DESIGN (ABANDONED SURFACE MINE, ETC.): 

U LOCATION (ON-SITE/OFF-SITE): OFF-SITE (12 MILES EAST OF PLANT) 
TRANSPORTATION M~JHOD {PIPELINE, TRUCK, ETC.): TRUCK (25 TON, TRiwAXLF, 

REAR DUMP) 
SITE TREATMENT (CLAY LINING, SYNTHETIC LINING, ETC.): NONE 
SITE DIMENSIONS - AREA/DEPTH: 
SITE CAPACITY - VOLUME/ACRE-FT/TONS: 
SITE SERVICE LIFE - YEARS: 10 

PROCESS CONTROL AND INSTRUMENTATION 
PROCESS STREAM: RECIRCULATING SLURRY 
CHEMICAL PARAMETERS (PH, ETC.): PH 
PHYSICAL PARAMETERS (PERCENT SOLIDS, DENSITY, FLOW, ETC.): FLOW 
CONTROL LEVELS: PH 7.7 
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MONITOR TYPE (MANUFACTURER, ETC.): UNIVERSAL UNILOC 
MONITOR LOCATION: INLET TANGENTIAL NOZZLE TO ABSORBER 

V PROCESS CONTROL MANNER (AUTOMATIC/MANUAL): AUTOMATIC 
PROCESS CONTROL MODE (FEEDBACK/FEED FORWARD): FEEDBACK 

WATER BALANCE 
WATER BALANCE ENTRIES (DESIGN/ACTUAL): ACTUAL 
TYPE (OPEN/CLOSED): OPEN 
EVAPORATION WATER LOSS - GPM: 
SLUDGE HYDRATION WATER LOSS - GPM: 
SLUDGE INTERSTITIAL WATER LOSS - GPM: 
POND SEEPAGE/RUNOFF WATER LOSS - GPM: 
EFFLUENT WATER LOSS - GPM: 0-300 
RECEIVING WATER STREAM NAME: MONONGAHELA RIVER 
MAKEUP WATER ADDITION - GPM: 
SOURCE OF MAKEUP WATER (RIVER WATER, ETC.): RIVER WATER 
MAKEUP WATER ADDITION POINTS & AMOUNTS: ME, PUMP SEALS, FANS, SLAKER 
MAKEUP WATER PRE-TREATMENT TYPE: 

CHEMICALS AND CONSUMPTION 
FUNCTION (ABSORBENT, SOLIDS SETTLING, 

NAME (LIMESTONE, ADIPIC ACID, ETC.}: 

PRINCIPAL CONSTITUENTS: (A) CaO, MgO 
SOURCE/SUPPLIER: (A) DRAVO 

ETC.): (A) ABSORBENT (B) ADDITIVE 
( C) F I XA TI VE 

(A) MAGNESIUM-MODIFIED LIME 
(B) SODIUM THIOSULFATE 
(C) CALCIUM OXIDE 
(B) Na2S201 (C) CaO 

SUPPLIER LOCATION: (A) MAYSVILLE, KY 
CONSUMPTION (SPECIFY UNITS): (A) 175-200 TPD 

W UTI LI ZA TI 0 N - %: (A ) 9 0% 
POINT OF· ADDITION: {A) SLAKER 

ECONOMICS {ADJUSTED FOR CONSISTENCY; MID-1980 TIME BASE; 65% CAPACITY FACTOR) 
CAPITAL COST- $: 87,900,000 
CAPITAL COST - $/KW: 172 
OPERATING COST - MILLS/KWH: 

MAINTENANCE COST: 
LABOR COST: 
UTILITIES COS : 
CHEMICALS COST: 
WASTE DISPOSAL COST: 

FGD SPARE CAPACITY INDICES 
SCRUBBER - %: N/A 
ABSORBER - %: 25 
MIST ELIMINATOR - %: 25 
REHEATER - %: N/A 
FAN - %; 25 
BALL MILL - %: N/A 
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SLAKER - %: 67 
EFFLUENT HOLD TANK - %: 25 
RECIRCULATION PUMP - %: 25 
THICKENER - %: 0 
VACUUM FILTER - %: 100 
CENTRIFUGE - %: N/A 

FGD SPARE COMPONENT INDICES 
SCRUBBER: N/A 
A8'5nRRFR: 1 
MIST ELIMINATOR: 1 
REHEATER: N/A 
FAN: 1 
BALL MILL: N/ A 

. SLAKER: 0.8 
EFFLUENT HOLD TANK: 1 
RCCIRCULATION PUMP: 1 
THICKENER: 0 
VACUUM FILTER: 1 
CENTRIFUGE: N/A 

PILOT PLANT 
UNIT NUMBER: 
PARTICIPANTS: CHEMICO 
PROCESS: LIME/LIMESTONE 
PLANT DESIGN: VENTURI 
SUPPLIER: CH~MlCO 
SERVICE DATE: FEBRUARY 1971 
PERIOD OF OPERATION - MUNTHS: 4 
GAS FF.Fn: 1500 CFM 
EQUIVALENT SCRUBBED CAPACITY - MW: 0.5 
STATUS (ACTIVE/TERMINATED): TERMINATED 

DUQUESNE LIGHT 
ELRAMA 1-4 
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ATTACHMENT A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): THICKENER 

OVERFLOW 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE: CLOSED 
LOCATION: OUTDOORS 
CONFIGURATION: RECTANGULAR 
DIMENSIONS - FT: 21 X 30 X 12 
CAPACITY - GAL: 55,000 
RETENTION TIME - MIN: 15 
NUMBER OF AGITATORS: NONE 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: AISI 1110 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: FLAKE GLASS/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): LIME SLURRY 

DILUTION 
NUMRER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE: 
LOCATION: INDOORS 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 11 DIA X 11 
CAPACITY - GAL: 13,000 
RETENTION TIME - MIN: 35 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: TOP ENTRY 
AGITATOR MATERIALS: RUBBER-CLAD CARBON STEEL 
SHELL MATERIAL GENERIC TYPE: ·CONCRETE (BELOW GRADE) 
SHELL MATERIAL SPECIFIC TYPE: N/A 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: NONE 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NA : 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, 

SCRUBBER RECYCLE, ETC.): ABSORBER EFFLUENT HOLD TANK 
NUMBER OF TANKS: 5 
NUMBER OF SPARES: 1 
TYPE: CLOSED 
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X LOCATION: BOTTOM OF ABSORBER VESSEL 
CONFIGURATION: CONICAL 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 1.5 
NUMBER OF AGITATORS: NONE 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS~ N/A 

DUQUESNE LIGHT 
ELRAMA 1-4 

SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: AISI 1110 
SHELL MATERIAL TRADE/COMMON NAME; N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: MAT-REINFORCED POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: CEILCRETE 2~00AR 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): THICKENER 

POLYMER MIX TANK 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE: 
LOCATION: INDOORS 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY - r,Al_: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: 
AGITATOR MATERIALS: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NA 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAM 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): THICKENER 

DISTRIBUTION BOX 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE: 
LOCATION: I~DOORS 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 7/8/81 

AGITATOR MATERIALS: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAM : 

TANKS 
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ELRAMA 1-4 

FUNCTION {ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.): WATER STORAGE 
TANKS 

NUMBER OF TANKS: 2 
NUMBER OF SPARES: 1 
TYPE: 
LOCATION: OUTDOORS 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 8 X 40 DIA 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 
AGITATOR CONFIGURATION: 
AGITATOR MATERIALS: 
SHELL MATERIAL GENERit- .: . ;·;:! 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME:' ·-
LINER MATERIAL GENERIC TYPE: ---------------
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
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ATTACHMENT B 

Y PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): ABSORBER 

RECIRCULATION 
NUMBER OF PUMPS: 8 (2 PER MODULE) 
NUMBER OF SPARES: 2 {SYSTEM), 0 (MODULE) 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): NONDISPLACEMENT 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): CENTRIFUGAL 
COMMON DESIGN (V-BELT, ETC.): SINGLE-ADMISSION INTAKE 
MANUFACTURER: WARMAN 
PUMP MODEL NUMBER: 
PUMP nRIVE (BELT. VARIABLE, DIRECT, EfC.): BELf 
CAPACITY - GPM: 9000 
MOTOR ORAKE HP: 350 
SPEED - RPM: 480 
HEAD - FT: 100 
SERVICE (PH, SOLIDS): 7.5 PH, 3-5% SOLIDS 
l:A~l NG MATERIAL (1ENER IC TYI'E: CARBON STEEL/RIIRRF.R-LINEO 
CASING MATERIAL SPECIFIC TYPE: AISI 1110 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: HIGH ALLOY 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMoN NAME: ALLOY M-7 

Y PUMPS · 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): ABSORBER 

RECIRCULATION 
NUMBER OF PUMPS: 8 (2 PER MODULE) 
NUMBER OF SPARES: 0 (PER MODULE) 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): NONDISPLACEMENT 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): CENTRIFUGAL 
COMMON DESIGN (V-BELT, ETC.): SINGLE-ADMISSION INTAKE 
MANUFACTURER: INGERSOLL-RAND 
PUMP MODEL NUMBER: 12 X 22 LP 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): DIRECT 
CAPACITY - GPM: 9000 (RATED); 8000 (ACTUAL) 
MOTOR BRAKE HP: 350 
SPEED - RPM: 1185 
HEAD - FT: 100 
SERVICE (PH, SOLIDS): 1.5 PH, 3-S% SOLIDS 
CASING MATERIAL GENERIC TYPE: HIGH ALLOY 
CASING MATERIAL SPECIFIC TYPE: IRON BASE/NICKEL-CHROMIUM-COPPER-MOLYBDENUM 
CASING MATERIAL TRADE/COMMON NAME: CARPENTER 20 
IMPELLER MATF.RIAL GENERIC TYPE: HIGH ALLOY 
IMPELLER MATERIAL SPECIFIC TYPE: IRON BASE/NICKEL-CHROMIUM-COPPER­

MOLYBDENUM 
IMPELLER MATERIAL TRADE/COMMON NAME: CARPENTER 20 
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DUQUESNE LIGHT 
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FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): LIME SLURRY FEED 
NUMBER OF PUMPS: 5 
NUMBER OF SPARES: 1 (SYSTEM), 0 (MODULE) 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): NONDISPLACEMENT 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): CENTRIFUGAL 
COMMON DESIGN (V-BELT, ETC.): SINGLE-ADMISSION INTAKE 
MANUFACTURER: 'GOULDS-MORRIS 
PUMP MODEL NUMBER: 1-1/2 JC 14 
PUMP DRIVE (BELT, VARIABLE, DIRECT·, ETC.): DIRECT 
CAPACITY - GPM: 90 
MOTOR BRAKE HP: 20 
SPEED - RPM: 1775 
HEAD - FT: 105 
SERVICE (PH, SOLIDS): 9-10 PH, 20-25% SOLIDS 
CASING MATERIAL GENERIC TYPE: CAST IRON (RUBBER-LINED) 
CASING MATERIAL SPECIFIC TYPE: GRAY CAST IRON 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NAM 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): THICKENER OVERFLOW 
NUMBER OF PUMPS: 3 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): NONDISPLACEMENT 
SPECIFIC TYPE (BELT DRIVt, DIRECT DRIVE, ETC.): CENTRIFUGAL 
COMMON DESIGN (V-BELT, ETC.): SINGLE-ADMISSION INTAKE 
MANUFACTURER: GOULDS-MORRIS 
PUMP MODEL NUMBER: 3175 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): DIRECT 
CAPACITY - GPM: 1650 GPM 
MOTOR BRAKE HP: 125 
SPEED - RPM: 1180 
HEAD - FT: 180 
SERVICE (PH, SOLIDS): <0.1% SOLIDS 
CASING MATERIAL GENERIC TYPE: STAINLESS STEEL 
CASING MATERIAL SPECIFIC TYPE: AUSTENITIC 
CASING MATERIAL TRADE/COMMON NAME: CD-4MCU 
IMPELLER MATERIAL GENERIC TYPE: STAINLESS STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: AUSTENITIC 
IMPELLER MATERIAL TRADE/COMMON NAME: CD-4MCU 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): THICKENER UNDERFLOW 
NUMBER OF ~UMPS: 3 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, FTC.)~ NONDISPLACEMENT 
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SPECIFIC TYPE {BELT DRIVE, DIRECT DRIVE, ETC.): CENTRIFUGAL 
COMMON DESIGN {V-BELT, ETC.): SINGLE-ADMISSION INTAKE 
MANUFACTURER: ALLEN-SHERMAN·HOFF 
PUMP MODEL NUMBER: A-6-5 
PUMP DRIVE {BELT, VARIABLE, DIRECT, ETC.): DIRECT 
CAPACITY - GPM: 200 GPM 
MOTOR BRAKE HP: 25 
SPEED - RPM: 1557 
HEAD - FT: 110 
SERVICE {PH, SOLIDS): 7.5 PH, 35-40% SOLIDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NAM : 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED 
IMPlLLER MATERIAL SPECIFIC TYPC: 
IMPELLER MATERIAL TRADE/COMMON NAME: 
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COMMENTS/FOOTNOTES 

A HEAT RATES REPRESENT STATION OPERATING RANGE FOR 1981. 
B TYPICAL OPERATING PROFILE IS MAXIMUM CONTINUOUS CAPACITY FROM 6 A.M. TO 

10 P.M. WITH AFTERNOON AND EVENING PEAKS AND 60% LOAD FROM 10 P.M. TO 
6 A.M. DURING THE WEEK. ON WEEKENDS, PLANT DROPS DOWN TO 100-150 MW FOR 
ENTIRE WEEKEND. 

C 1/3 COAL TO PLANT FROM CAPTIVE MINE AND 2/3 1 S PURCHASED FROM SPOT MARKET. 
D TYPICAL VALUES FOR 1980-81. FUEL ANALYSES DONE ON A SPOT BASIS. 
E MECHANICAL COLLECTORS AND ESP 1 S PROVIDE PRIMARY PARTICULATE REMOVAL 

UPSTREAM OF SCRUBBERS, TYPICALLY REMOVING 83-86% OF INLET PARTICULATE. 
F ACTUAL MECHANICAL COLLECTOR/ESP COMBINED PARTICULATE REMOVAL EFFICIENCY 

MEASURED AT ELRAMA IS APPROXIMATELY 83-86%. THIS TRANSLATES INTO AN OUTLET 
LOADING OF 0.45-0.55 GR/ACF BASED UPON AN INLET LOADING OF 3.26 GR/ACF FROM 
BOILER. 

G MAINTENANCE REQUIREMENTS ARE TYPICALLY 8 PEOPLE/OAY-5 DAYS/WK-1 SHIFT/DAY 
DEDICATED TO FGD SYSTEM. MAXIMUM MAINTENANCE PERSONNEL AVAILABLE TO FGD 
SYSTEM IS 15. MAINTENANCE PEOPLE ARE SHARED WITH BOILER WHEN NOT USED FOR 
FGD SYSTEM. 

H ONLY CEILCOTE BROUGHT IN PERIODICALLY TO REPAIR ABSORBER LINER WHEN NEEDED. 
I IF A MAJOR PROBLEM ARISES, MAINTENANCE IS PERFORMED THAT NIGHT. IF MINOR 

PROBLEM, MAINTENANCE IS PERFORMED ON THE WEEKEND. 
J PARTICULATE MATTER IS COLLECTED WITH S02 IN THE ABSORBER MODULES. 
K ABSORBER VESSEL LINED WITH FLAKELINE 103 IN TANGENTIAL SHELF AREA, 

CEILCRETE 2500AR IN THROAT AREA, AND ACID BRICK IN CONVERGING DOWNCOMER 
AREA. FLAKELINE 282-X BEING TESTED IN ONE ABSORBER. 

L BASED ON DESIGN INLET GAS FLOW CONDITIONS. 
M IN ANNULUS OF FIRST STAGE BEFORE FAN AND FINAL MIST ELIMINATOR SECTION. 
N RANGES FROM 4 TO 5 FT. 
0 EACH OF THE 12 NOZZLE HEADERS FOR EACH INTERNAL MIST ELIMINATOR UNDERSPRAY 

IS SPRAYED CONTINUOUSLY FOR 2 MINUTES; EACH OF THE FOUR TOP SPRAY NOZZLES 
RUN MANUALLY FOR 5 MINUTES ONCE PER DAY. ~XTFRNAL MIST ELIMINATOR IS 
WASHED ONCE PER WEEK MANUALLY FOR ONE HOUR. 

P OIL-FIRED BURNERS EXTERNAL TO THE DUCTWORK HAVE BEEN REMOVED. 
0 FAN HOUSINGS ARE CARBON STEEL LINED WITH BLACK NATURAL RUBBER. WHEELS AND 

BLADES ARE CONSTRUCTED OF HIGH ALLOY CARPENTER 20. SHAFTS ARE CARPENTER 20 
LINED WITH BLACK NATURAL RUBBER. POLYURETHANE COATINGS (2 DIFFERENT TYPES) 
USED AS TOP COATS ON RUBBER AND EXPOSED SHELL TO PROTECT MATERIALS. 

R MATERIALS (A) (B) (C) 
FRAME 316L FLAKEGLASS FLAKEGLASS 

LINED CS LINED CS 
BLADE CS 316L 316L 
SEAL 316L ANGLED LIP 

S ONE THICKENER CAN HANDLE FULL LOAD OPERATION FOR LIMITED PERIODS OF TIME 
WITHOUT SEVERELY IMPACTING SYSTEM PERFORMANCE. 

T ON A 5-DAY/WEEK SCHEDULE. 
U SECOND FILL AREA. ORIGINAL LANDFILL WAS 1-2 MILES FROM PLANT SITE AND 

CONTAINED ALL ASH COLLECTED AT PLANT SINCE 1953. 

~--~·---
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COMMENTS/FOOTNOTES {CONTINUED) 

V PH CONTROL EFFECTED BY ADDING DILUTION WATER TO LIME SLURRY FEEDLINE ON 
DISCHARGE SIDE OF SLURRY FEED PUMP FROM DILUTION TANK {HIGH PH SIGNAL/ 
DILUTION WATER ADDITION, AND VICE-VERSA). 

W BASED ON A STOICHIOMETRIC RATIO OF 1.1. 
X THE BOTTOM OF THE ABSORBER VESSEL IS THE TANK. 
Y SCRUBBER RECYCLE PUMPS BEING CONVERTED FROM INGERSOLL-RAND TO WARMAN. TO 

DATE, 6 ARE IN PLACE AND 2 ARE. IN PROCESS OF MODIFICATION. ONLY 2 REMAIN­
ING INGERSOLL-RAND PUMPS ARE IN SERVICE (MODULE 501). 
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Period Boiler F~D 

Utility/unit Date hours hours l4odult l'ciLrS 

Duquesne Light 
Elrama 1 ..... 10175 744 744 5ystel 

11175 720 720 5yste~ 

12175 744 744 Systl!l"' 

1i76 744 744 Systt!l!l 

2i76 696 6g6 SystS'I 

li76 744 744 SystS'I 

406 720. 720 Systen 

I 

5,'76 744 744 SystSI 

6,'76 720 720 . 5ysten 

7.'76 744 744 5yste~~ 

8!76 744 744 'Syst!ll 

g_i76 720 720 Sysm 

10(76 744 744 System 

11/76 720 720 System ! 
12176 744 744 System I 

I 

--- --- ---- -

Avail- Prob· em 
abll tty equlpmen~; area 

Storage s 11 o 

Thickener 

Sludge fixation 

Pumps 

--- ---

Pnblelll descrlptlon/cOIIIII!nts 

Initial sbakedown/commerclal operations com-
menced (enly one boiler coupled to FGD) 

Second loo'l1 er connected to FGO sys tell 

All five vessels ~re operational. The 
fifth Yessel Is testing the perfor.ance 
of. tw rubber-lt ned recyc:le p1111ps 

The flf:h vessel .as taken out of service 
for re,lair·s and modifications requi-red 
for the rubber-lined recycle pumps 

Construction of an additional lime storage 
silo will be required for full-scale 
operation 

Con~tTuctlon of an additional thickener w~ll 
be re~tred for full-scale operation 

Utility signed letter of Intent with IUCS 
foT lon~-tenn sludge fixation system 

Observations of the rubber-lined recycle 
pumps. ~Nllcate some severe abr.tslon and 
gouging rhave occurred after 1000 hours 
of ~wtca tiM 

trlO ..... c 
11..0 
PI C 
:3 11) 
PI fJl 

::s ..... m 
I 

.C..t-4 ...... 
\Q 
::r 
rt 

I 
VI 
~ 
~ 
I 



Period f.oiler 
Utility/unit Date hours hours Module 

Elrama 1-4 (continued) - l/77 744 744 System 

2117 672 ,672 System 

3/77 744 744 System 

4/77 720 720 System 

5/77 744 744 System 

6/77 720 720 System 

7177 744 744 System 

B/77 744 744 System 

g/77 720 720 System 

10/77 744 744 101 
201 
301 
401 
501 

System 

11/77 720 720 101 
201 
301 
401 
501 

System 

12/77 744 144 System 

l/78 744 144' 101 
201 
301 
401 
501 

System 
,,~,..."·'"''""' 

FGO Avail- Problem 
hours abl 11 ty equipment area 

I 

I Pu~s 

I 

Bleed valve 

10 fan 
10 fan 
Pump 

' 

336 

Pump 

405 

Problea descrlptlon/c~nts 

Testing with thlosorblc lime was conducted 

Rubber-lined recycle pumps were removed 
due to gouging probleas. Another set of 
rubber-ll ned pumps NY be tested' 

leaked (forced .udule off line for 24 hours) 

Rubber lining felled 
Rubber lining failed 
Outages due to recycle pllllfiS. New rubber-

lined llorft!n recycle p~s were Installed 

. 

low FGO hours due to reduced-loads (only 
two boilers were tied Into the FGO syste.) 

One p~ experienced shaft bearing problea' 
and Module 501 had to be taken off line 

low load and coal strike ~red good 
~v~t..., lll"f'r~til'n 

I 
VI 
~ 
VI 
I 



Period Boller FC.O 
Utility/unit Date hours hours Hodult ho~·rs 

Elrama 1-4 (continued) 2/78 672 288 101 
201 
JO~ 
4011 
501. 

5ystelll 1;7 

3178 . 744 216 5ystS~ 141 

4.'78 720 720 SystiWI 

5.'78 744 744 :SystP!Il 

6.'78 720 720 :Sysm 

7.178 744 744 101 
zo· 
30" 
40" 
so· 

System 744 

I 

8178 744 744 101 
20~ 
301 
4ot 
500 

Sys ltlln )41 

Avail- Prob-em 
iblllty equlpmen·; area 

Boiler exit dampers 

Expansion jJints 

Ductwork 

Boilers 

60 
100 
67 Module 

100 
77 

i 100 Mist ellmtr.ators 

System chen Is try 

77 
100 

51 Module 
100 

71 Module 
100 

Problem description/comments 

Syst~ shutdown due to coal !trike (sever 
repa.irs/"nodlflcatlons ~~~ere COII1Pleted 
during strike) 

!lined wl ttl 316l 55 

Joints u115tream of the FGD systen were 
shh!lded by metal plates; those down-
strea~ -ere completely replaced 

Downstrea. ductwork was relined with ceil 

Third additional boiler was connected to 
FGD sys t1etn 

Fourth bcller tied Into FGD system 

DOMnllme ·was for cleaning 

Plugging 

Unable t• control system pH due to grit 
bul"dup 1n the lime handling and slurry 
preparation system 

Re1110•ed t'or cleaning 

RI!IIIO•ed for cleaning 

al 

co~ 

I 
Vl 
J:--
0\ 
I 



Period Holler 
Ut11 tty/unit Date hours hours Module 

Elrama 1-4 (continued) 9/78 720 720 101 
201 
301 
401 
501 

System 

10178 744 744 101 
201 
301 
401 
501 

System 

11/78 720 720 101 
201 
301 
401 
501 

System 

12/78 744 744 101 
201 
301 
401 
501 

System 

1179 744 744 101 
201 
301 
401 
501 

System 

2/79 672 672 101 
201 

I 301 
! 401 

j: 501 
System 

(contlnuad) 

HiD 
a:m~; hours 

72 
60 
93 
78 
94 

700 99 

100 
99 

100 
81 
79 

744 100 

100 
100 
100 
100 

81 
720 100 

100 
76 
93 
68 
98 

720 100 

45 
100 
68 

100 
100 

735 100 

100 
90 
14 
98 

100 
672 100 

Problem 
equipment area 

10 fan 

lime mhlng basin 

lime supply 

Problem description/cOMments 

Three 10 fan housings were· relined 

Shutdown to remove grit buildup 

Insufficient supply I 
VI 
,c. 
-...! 
I 



Period BollEr 
Ut t 1i ty/un1t Date hours hours ltldule 

Elrama 1-4 (continued) 3/79 744 744 101 
201 
301 
401 
501 

~stetn 

4/79 720 720 101 
201 
301 
401 
501 

~stetn 

5/79 744 744 101 
201 
301 
401 
501 

~stetn 

6/79 720 720 101 
201 
301 
401 
501 

~stetn 

7/79 744 744 101 
201 
301 
401 
501 

~stetn 

8/79 744 744 101 
201 
301 
401 
501 

:>ystetn 

(continued) 

FGO Avall-
hours abtllty 

99 
100 

78 
55 
70 

680 100 

64 
57 

100 
100 
93 

688 100 

100 
98 

100 
100 

52 
744 100 

100 
99 
93 

100 
100 

717 100 

100 
100 
86 

100 
41 

744 100 

100 
100 
100 

41 
73 

744 100 

Problem 
equipment area 

' 

Problem descrtptton/connents 

.. 

I 
VI 
~ 
00 
I 



Pertoel Boller 
Utt11ty/untt Date . hours hours Module 

Elrama 1-4 (continued) 9/79 720 720 101 
201 
301 
401 
501 

System 

10/79 744 744 101 
201 
301 
401 
501 

System 

11/79 720 120 101 
201 
301 
401 
501 

System 

12/79 744 100 101 
201 
301 
401 
501 

Syste~~~ 

l/80 744 513 101 
201 
301 
401 
501 

System 

2/80 696 .a9J 101 
201 
301 
401 
501 

System 

(continued) 

FGD lrvatl-
hours abt ltty 

44 
100 
100 
90 
77 

675 100 

100 
100 
48 
94 
84 

744 100 

100 
15 
92 

100 
95 

720 100 

100 
100 
100 
88 

100 
734 100 

96 
87 
85 
86 

100 
528 100 

100 
100 
100 
100 

78 
427 100 

.l'roo em 
equipment area 

so2 monitor 

Pumps 

Proble. descrtptton/caanents 

New 111nttor was tns ta lled. No Njor 
problems were encountered 

The two rubber-ltned Wo,.n recycle 
pumps had logged 14,000 hours each 
without any repairs 

I 
U1 
.1:­
\0 
I 



Period Botler 
Uttl tty/ll'llt Olte hours hours Mod.lle 

Elr ... 1-4 (:onttnued) J/80 744 744 1!)1 
201 
301 
401 
5111 

Systa 

4/80 720 720 101 

2111 

Jill 
401 
!:01 

Syste11 

S/80 744 744 I 101 
;;.Ql 
:;()1 
401 
~1 

Sy! teen 

5/80 720 720 101 
•m 
:.01 
LDI 

!-01 
Sy!.telll 

7/80 744 744 iDl 
:111 
lOl 
cJOl 
§01 

Sy~tem 

(continued) 

FGO Avatl-
I'Gurs lblllty 

100 
100 

74 
100 

78 
595 100 

'0 

72 

87 
100 
100 

572 94 

100 
40 
94 
go 
97 

586 100 

lOO 
too 
100 

0 

100 
710 100 

100 
100 
99 
76 
36 

615 100 

Proble~~ 
equlp~~ent area 

i 
I 

Puq~ 

Puq~ 

Module 

Pr.blem descrtptton/cG~~entl 

Ra:ycle puq~ lq~ellers had to be re-
placed (8 llaur outage) 

Ra:ycle puq~ lq~ellers had to be re-
placed (8. llaur outage) 

tleaned and r.ellcote liner replaced 
l11ner llad lasted 17,000 operating 
tours) 

I 
\JI 
IJ1 
0 I. 



Period Boller FGD 
Ut 11 t ty/un1 t Date hours ho"rs Module hours 

Elr..a 1-4 (continued) 8/80 744 H4 101 
201 
301 
401 
501 

System 727 

9/80 720 7:?0 101 
201 
301 
401 
SOl 

System 680 

10/80 744 744 101 
201 
301 
401 
SOl 

System 720 

11/80 720 7:!0 101 
102 
301 
401 
SOl 

System 711 

12/80 744 

Ava11- Problem 
ab111ty equipment area 

31 Module 
100 
100 
99 
84 Module 

100 

60 
39 

100 
100 
100 
100 Modules 

98 
32 
99 
91 
99 

100 

69 10 fan 
97 
63 
94 
77 

100 P~s 

Proble. descr1ptton/ca~~ents 

Ce11cote 11ner replaced 

Ce11cote 11n'er replaced (120 hour 
outage wh1ch started Jn July and 
f1n1shed 1n August) 

Dur1ng 9/80 to 11/80 the 11ners tn 
Modules 101, 201, and 301 were replactd 

Fan hous1ng 11ned wtth urethane 

The two rubber-11ned Wonnen recycle 
p~s had logged 20,000 hours each 
without any repatrs 

No tnfon.at1on was reported 

I 
Vl 
Vl 
...... 
I 
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SECTION 1· 

BACKGROUND 

Duquesne Light 
Phillips 1-6 

The Frank R. Phillips Power Station o! the Duquesne Light 

Company is an existing plant which is located on a 42-acre plot . . . 

in South Heights, Pennsylvania, approximately 18 miles from 

Pittsburgh. The station consisting of six coal-fired boilers, 

five (Nos. 1-5) of which are joined to a common steam header 

feeding three turbine generators (Nos. 1-3). The sixth steam 

generator (No. 6) is coupled to its turbine generator (No. 4). 

The Phillips 1 and 2 boilers were first placed in service in 

1942; Phillips 3, 4, and 5 boilers in. 1950; and Phillips 6 in 

1956. The station's combined gross and net generating capaci­

ties are 408-MW and 387-MW, respectively. 

In Cel.:tmw~L· 1969, G.ilJ}J~::; and Hill was retained to conduct a 

comprehensive study of the most feasible means of complying with 

anticipated emission regulations being promulgated by Allegheny 

County for both the Phillips and Elrama Power Stations. In 

September 1970, Gibbs ana Hill submitted the results of that 

study indicating that FGD was the most practical means of 

achieving compliance at both stations. The study also concluded 

that a dual-stage venturi scrubbing system should be pilot 

tested. Pilot scrubber specifications were prepared and issued 

to five vendors in September 1970. The successful vendor, 
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Duquesne Light 
Phillips 1-6 

Chemico~ installed a 1500-cfm pilot plant in February 1971 and 

completed tests in May of that year. The pilot tests indicated 

that 83% removal of the 502 resulting from the combustion of 2% 

sulfur coal would require lim~ scrubbing instead of limestone to 

achieve regulations (0.6 lb/108 Btu). As such, in July 1971, 

Chemico was awarded a contract to supply a full-scale lime FGD 

system consisting of three single-stage venturi scrubbers and 

one 2-stage venturi scrubbing train for particulate and 502 

control. 

The FGD system was installed at the plant on .a six-acre 

plot in two distinct phases. The .first phase of work involved 

erecting the two-stage scrubbing train and single-stage 

scrubbers,· lime handling and preparation facilities, solids 

concentrating and disposal facilities, and a new 340-ft stack. 

This system, using conventional high calcium lime, operated for 

approximately two years to determine the feasibility of this 

design configuration. Upon completion of this initial phase of 

operation, it was determined that the single-stage scrubber 

design was adequate using magnesium-promoted lime. As such, the 

second phase of ~ork on the FGD system was undertaken which 

inv9lved additional lime slaking and storage facilities; an 

additional thickener; upgraded and expanded sludge processing 

based on a successful IUCS pilot plant test program at the 

plant; removal of the second-stage venturi scrubber in the 

two-stage scrubbing train from service (although leaving the· 

module in the gas path); and the use of magnesium~promoted lime. 

This second phase of ,work completed the expansion of the FGD 

system to full plant compliance operation in the spring of 1978. 
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In 1979, Duquesne Light tested sodium thiosulfate as an 

additive to the scrubbing slurry to improve 502 removal effi­

ciency and reduce lime consumption and scaling. The success of 

this test program resulted in the incorporation of sodium thio­

sulfate addition as a permanent feature of the process. 

c::::----- --- ---
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PROCESS DESCRIPTION 

The Phillips emission control system consists of six 

mechanical collectors and electrostatic precipitators for pri­

mary fly ash control followed by a lime slurry FGD system con­

sisting of four single-stage venturi scrubbers for S02 and 

secondary fly ash control. This emission control system is 

designed to achieve compliance with Allegheny County S02 and 

particulate emission regulations of 0.6 lb/106 Btu and 0.08 

lb/10 6 Btu, respectively. 

The Phillips station consists of six pulverized coal-fired 

boilers which produce a combined flue gas flow of 2,220,000 acfm 

at 362°F. All six boilers are retrofitted to a common duct 

leading to the four parallel, variable-throat venturi scrubber 

modules. Each scrubber module handles 550,000 acfm of flue gas 

and 16,000 gpm of recycled lime slurry to provide a liquid-to­

gas ratio of 30 gal/1000 acf. Each scrubber module is also 

equipped with a single stage of internal mist eliminators, a 

5000-hp wet induced draft fan, and an external mist elimination 

chamber. The scrubbed gas stream from each module are then 

joined in a common duct leading to a .recently-added 340-ft 

stack. The FGD systems includes no spare modules and no reheat. 
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The spent scrubbing slurry is discharged from the slurry 

recirculation line of each module to three thickeners (one 

spare). The 5% solids bleed stream is concentrated to approxi­

mately 30-35% solids in the thickeners and transferred to the 

sludge stabilization plant. The clarified overflow is returned 

to the process as mist eliminator wash water or lime dilution 

water. 

The sludge stabilization plant is an IUCS facility opera~ed 

by IUCS. The thickener underflow i!i conc:F-ntxated to ~pproxi­

mately 50% solids in two rotary drum vacuum filters (one spare} 

and mixed with dry fly ash (collected in the ES1' 1 S and m~c..:hani­

cal collectors} and lime. The treated material is piled on the 

plant site by a rotary stacker for transfer via front-end 

loaders and t;rucks to a landfill approximately 10 miles from the 

plant site. 

A flow diagram for the Phillips l-6 FGD system is shown on 

the next page. 



Hot flue gas 
from boilers 

De mister 
spray 

Makeu from 
overflow pumps 

Bleed to thickener 
and clarifier 

To thickener trough 

Scr•Jbber 

Service water 

To thickener 

Lime slaker 

Fuel Combustion 
oil air 

..-:'!-----"--,Dry gas 
L-----~ 

Lime slurry teed line 

Lime 
storage 

silo 

.~-
1 

t 
Lime slurry 

pump 

Flow Diagram: Phillips 1-6 

I 
\.J1 
\.J1 
1.0 
I 

't.ltJ 
::rc 
1-'·..0 
1--'C 
I-' CD 
1-'·Ul 

'U::S 
UlCD 

1--'t'i 
I 1-'· 

0\l.Q 
::r 
rT 



-560-

SECTION 3 

DESIGN DATA 

Duquesne Light 
Phillips 1-6 



-561-

UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 7 j7 /81 

DUQUESNE LIGHT 
PHILLIPS 1-6 

GENERAL PLANT INFORMATION 
COMPANY NAME: DUQUESNE LIGHT 
ASSOC lA TED UTILITIES: NONE 
PLANT NAME: PHILLIPS 
UNIT NUMBER: 1-6 
PLANT ADDRESS: P.O. BOX 331 
CITY: SOUTH HEIGHTS 
COUNTY: ALLEGHENY 
STATE: PENNSYLVANIA 
ZIP CODE: 15081 
EPA REG ION: 3 
RIVER BASIN/LAKE REGION: OHIO 
REGULATORY CLASSIFICATION: STATE STD MORE STRINGENT THAN NSPS (12/71) 
PARTICLE EMISSION LIMITATION - LB/MM BTU: 0.08 
S02 EMISSION LIMITATION - LB/MM BTU: 0.6 
NOX EMISSION LIMITATION - LB/MM BTU: NONE 
NET PLANT GENERATING CAPACITY - MW: 387 
GROSS UNIT GENERATING CAPACITY - MW: 408 
NET UNIT GENERATING CAPACITY WITH FGD - MW: 373 
NET UNIT GENERATING CAPACITY W/0 FGD - MW: 387 
EQUIVALENT SCRUBBED CAPACITY - MW: 408 

UNIT DATA (BOILER AND STACK) 
BOILER SUPPLIER: FOSTER WHEELER 
FURNACE TYPE (PULVERIZED COAL, CYCLONE, ETC.): PULVERIZED COAL 
FURNACE FIRING METHOD: 
WET BOTTOM/DRY BOTTOM: DRY BOTToM 
FURNACE DRAFT TYPE (FORCED, INDUCED, BALANCED): BALANCED 
SERVICE LOAD (BASE, PEAK, STANDBY, ETC.): CYCLING 
COMMERCIAL SERVICE DATE: 1942-1956 
DESIGN BOILER FLUE GAS FLOW - ACFM: 2,220,000 
FLUE GAS TEMPERATURE - F: 362 
FLUE GAS OXYGEN - %: 12 
HEAT RATE - BTU/KWH: 13,000 
DESIGN FIRING RATE - TPH: 229 
EXCESS AIR - %: 100 
CAPACITY FACTOR - %: 65 
STACK HEIGHT - FT: 340 
SHELL MATERIAL: CONCRETE 
FLUE MATERIAL GENERIC TYPE: INORGANIC 
FLUE MATERIAL SPECIFIC TYPE: ACID-RESISTANT BRICK AND MORTAR 
FLUE MATERIAL TRADE/COMMON NAME: ASTM C279L AND SAUEREISEN NO. 65 
FLUE LINER MATERIAL. GENERIC TYPE: N/A 
FLUE LINER MATERIAL SPECIFIC TYPE: N/A 
FLUE LINER MATERIAL TRADE/COMMON NAME: N/A 
FLUE INNER DIAMETER - FT: 26 
STACK GAS INLET TEMPERATURE - F: 125 
STACK GAS. OUTLET VELOCITY- FT/SEC: 52 
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FUEL DATA (ACTUAL) 
FUEL GRADE (LIGNITE, SUBBITUMINOUS, ETC.): BITUMINOUS 

A NAME OF SUPPLIER: DUQUESNE LIGHT (COMPANY-OWNED MINE) 
MINE NAME/AREA: WARWICK MINE, SEWICKLEY SEAM 
MINE LOCATION - COUNTY: ~ASHINGTON 
MINE LOCATION- STATE: GREENSBORO, PA 
AVERAGE HEAT CONTENT- BTU/LB: 11,568 
RANGE HEAT CONTENT - BTU/LB: 11,500-12,500 
AVERAGE ASH CONTENT - %: 16.8 
RANGE ASH CONTENT - %: 14.0-18.3 
AVERAGE MOISTURE CONTENT - X: 5.93 
RANGE MOISTURE CONTENT - %: 4.3-7.06 
AVERAGE SULFUR CONTENT - %: 2.05 
RANGE SULFUR CONTENT - %:. 1.49-2.91 
AVERAGE CHLORIDE CONTENT - %: 0.04 
RANGE CHLORIDE CONTENT - %: 0.03-0.05 
FUEL ANALYSIS METHOD (AVERAGE, SPOT, TYPICAL): TYPICAL 
rUEL ANALYSIS DATE: N/A 

PARTICLE CONTROL GENERAL DATA 
CONFIGURATION (INTEGRATED/SEGREGATED): SEGREGATED AND INTEGRATED 
SPACE REQUIREMENTS - SQ FT: 

MECHANICAL COLLECTOR 
NUMBER OF MECHANICAL COLLECTORS: 6 
NUMBER OF SPARES: 0 
TYPE: MULTICLONES 
SUPPLIER: RESEARCH-COTTRELL 
INLET FLUE GAS CAPAC! TV' - ACFM: 370,000 
INLET FLUE GAS TEMPERATURE - F: 362 
PRESSURE DROP IN. H20t 0.5 
PARTICLE OUTLET LOAD - GR/SCF: 
PARTICLE REMOVAL EFFICIENCY - %: 

ELECTROSTATIC PRECIPITATOR 
NUMBER OF ELECTROSTATIC PRECIPITATORS: 6 
NUMBER OF SPARES: 0 
TYPE (HOT SIDE/COLO SIDE): COLD SIDE 
SUPPLIER: RESEARCH-COTTRELL 
INLET FLUE GAS CAPACITY - ACFM: 370,000 
INLET FLUE GAS TEMPERATURE - F: 362 
PRESSURE DROP - IN. H20: 0.5 
PARTICLE OUTLET LOAD - GR/SCF: 3-4 
PARTICLE REMOVAL EFFICIENCY - %: 70 (MECHANICAL COLLECTOR AND ESP) 
FLUE GAS CONDITIONING TYPE: NONE 

PARTICLE SCRUBBER 
NUMBER OF PARTICLE SCRUBBERS: NONE 
NUMBER OF SPARES: 
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GENERIC TYPE (VENTURI, PACKED TOWER, ETC.): 
SPECIFIC TYPE (FIXED THROAT, MORILE BED, ETC.): 
TRADE/COMMON NAME: 
SUPPLIER: 
DIMENSIONS - FT: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BOILER LOAD PER ~CRUBBER (DESIGN) - %: 

C GAS CONTACTING DEVICE TYPE (MOBILE BALLS, RODS, ETC.): 
NUMBER OF GAS CONTACTING ZONES: 
DISTANCE BETWEEN CONTACTING ZONES- IN.: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP - PSI: 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 
PH CONTROL ADDITIVE: 
GAS-SIDE PRESSURE DROP - IN. H20: 
SUPERFICIAL GAS VELOCITY - FT/SEC: 
INLET GAS FLOW RATE - ACFM: 
INLET GAS TEMPERATURE - F: 
INLET S02 LEVEL - PPM: 
INLET S02 LEVEL - LB/MM BTU: 
INLET PARTICLE LEVEL - GR/SCF: 
INLET PARTICLE LEVEL - LB/MM BTU: 
OUTLET GAS FLOW RATE - ACFM: 
OUTLET GAS TEMPERATURE - F: 
OUTLET S02 LEVEL - PPM: 
OUTLET S02 LEVEL - LB/MM BTU: 
OUTLET PARTICLE LEVEL - GR/SCF: 
OUTLET PARTICLE LEVEL - LB/MM BTU: 
S02 REMOVAL EFFICIENCY - %: 
PARTICLE REMOVAL EFFICIENCY - %: 

FGD SYSTEM GENERAL DATA 
PROCESS TYPE (LIME, LIMESTONE, ETC.): LIME 
PROCESS ADDITIVES (MG/ADIPIC ACID/ETC.): MAGNESIUM OXIDE AND SODIUM 

THIOSULFATE 
SYSTEM SUPPLIER: CHEMICO 
A-E FIRM: GIBBS & HILL 
CONSTRUCTION FIRM: GIBBS & HILL 
APPLICATION (NEW/RETROFIT): RETROFIT 
PARTICLE DESIGN REMOVAL EFFICIENCY - %: 99 (OVERALL) 
S02 DESIGN REMOVAL EFFICIENCY - %: 83 
CUfHH.Nr STAIUS: OPERATIONAL 



UTILITY EMISSION CONTROL SYSTEM DATA 
DATE: 7/7/81 

TERMINATION DATE: N/A 
COMMERCIAL START-UP: 6/74 
INITIAL START-UP: 7/73 
CONSTRUCTION COMPLETION: 7/73 
CONSTRUCTION INITIATION: 12/71 
CONTRACT AWARDED: 7/71 
LETTER OF INTENT SIGNED: 4/71 
INITIATED BID REQUEST: 10/70 
INITIATED PRELIMINARY DESIGN: 12/69 

FGD DESIGN AND OPERATING PARAMETERS 
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DESIGN COAL SULFUR CONTENT - '.t: 2.3 .. 
DESIGN COAL HEAT CONTENT - BTU/LB: 11,000 
DESIGN COAL ASH CONTENT - %: 21 
DESIGN COAL MOISTURE CONTENT-%: 7 
DESIGN COAL CHLORIDE CONTENT - %: 0~1 
FGD SYSTEM SPACE REQUIREMENTS - SQ FT: 261,000 (ENTIRE FGD PLANT) 
FGD SYSTEM TURNDOWN RATIO: 4:1 
FGD SYSTEM TURNDOWN METHOD: TAKE 2 TRAINS OFF-LINE; VARIABLE THROAT VENTURI 
FGD SYSTEM PRESSURE DROP - IN. H20: 16 
FGD SYSTEM OXIDATION - %: 40-50 
FGD SYSTEM SCRUBBER RECYCLE LIQUOR - % SOLIDS: N/A 
FGD SYSTEM ABSORBER RECYCLE LIQUOR - %SOLIDS: 5 
FGD SYSTEM MAINTENANCE RESPONSIBILITY LEVEL (SAME AS BOILER, LOWER, OR 

HIGHER): SAME AS BOILER 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MANHOURS/DAY): ~140 
FGD SYSTEM OPERATION & MAINTENANCE 

REQUIREMENT (OPERATORS/SHIFT): 8-2/3 
B FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE 

PERSONNEL/SHIFT): 8 (DAY SHIFT ONLY) 
FGD SYSTEM OPERATION & MAINTENANCE REQUIREMENT (MAINTENANCE SHIFTS/DAY): 1 
FGD SYSTEM MAINTENANCE BY OUTSIDE CONTRACTORS (MANHOURS/YEAR): 1800 
TYPE OF FGD SYSTEM MAINTENANCE CREW (DEDICATED, ETC.): SAME CREW AS FOR 

BOILER 
SCHEDULE FOR BOILER MAINTENANCE PERSONNEL 

ROTATION TO FGD SYSTEM: INTEGRATED WITH PLANT ON AN AS-NEEDED BASIS 
TYPE OF MAINTENANCE SUPERVISORS (DEDICATED, ETC.): INTEGRATED WITH PLANT 

FGD SYSTEM BYPASS CAPABILITY {YES/NO): NO 
RESTRICTIONS TO USING BYPASS: .NO ALLOWANCE FOR BYPASS 
TIME SCHEDULE FOR REDUCED BOILER LOAD: WtEKENOS 
TIME SCHEOULE FOR BOILER SHUTDOWNS: 3 DAYS/YR FOR INSPECTION; 2 WEEKS/YR 

FOR MAINTENANCE AND REPAIRS 
C PLANNED MAINTENANCE DURING REDUCED 

BOILER LOAD (TYPE AND FREQUENCY): MINOR MAINTENANCE PROBLEMS 
C PLANNED MAINTENANCE DURING BOILER 

SHUTDOWNS (TYPE AND FREQUENCY): MAJOR MAINTENANCE PROBLEMS 
TYPE OF MAINTENANCE PERFORMED WHEN FAILURE OCCURS (OTHER THAN CORRECTING 

CAUSE OF FAILURE): DEPENDING ON NATURE OF COMPONENT, INVESTIGATE CAUSE TO 
MODIFY DESIGN FOR PERMANENT SOLUTION. 
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NUMBER OF QUENCHERS/PRESATURATORS: NONE 
NUMBER OF SPARES: 
TYPE: 
LOCATION: 
SUPPLIER: 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
INLET GAS FLOW - ACFM: 
INLET GAS TEMPERATURE- F: 
PRESSURE DROP- IN. H20: 
LIQUID TYPE (MAKEUP WATER, RECLAIMED WATER, ABSORBER SLURRY, ETC.): 
LIQUID RECIRCULATION RATE - GPM: 
L/G RATIO - GAL/1000 ACF: 
NUMBER OF SPRAY HEADERS: 
NOZZLE MATERIAL: 
NOZZLE PRESSURE DROP - PSI: 

ABSORBER 
D NUMBER OF ABSORBERS: 4 

NUMBER OF SPARES: 0 
GENERIC TYPE: VENTURI 
SPECIFIC TYPE: VARIABLE-THROAT/SIDE-ENTRY BLADES 
TRADE/COMMON NAME: N/A 
SUPPLIER: CHEMICO 
DIMENSIONS - FT: 40 DIA X 66 HIGH 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: AISI 1110 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC AND INORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS CLOTH REINFORCED AMINE~CURED EPOXY; 

GLASS FLAKE-FILLED POLYESTER; ACID-RESISTANT 
BRICK AND MORTAR 

E LINER MATERIAL TRADE/COMMON NAME: COROLINE 505AR; FLAKELINE 103; 
BOILER LOAD PER ABSORBER - %: 25 ----
GAS/LIQUID CONTACT DEVICE TYPE: VARIABLE THROAT VENTURI 
NUMBER OF GAS CONTACTING ZONES: 1 
DISTANCE BETWEEN GAS CONTACTING ZONES - IN.: N/A 
NUMBER OF SPRAY HEADERS: 12 TANGENTIAL AND 1 BULL NOZZLE 
NOZZLE MATERIAL: TYPE 316L STAINLESS STEEL 
NOZZLE PRESSURE DROP - PSI: 
LIQUID RECIRCULATION RATE - GPM: 16,000 
L/G RATIO - GAL/1000 ACF: 30 
GAS-SIDE PRESSURE DROP - IN. H20: 8 
SUPERFICIAL GAS VELOCITY= FT/SEC: 150 (THRU VENTURI THROAT) 
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ABSORBER TURNDOWN RATIO: 2:1 
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ABSORBER TURNDOWN METHOD: VARIABLE THROAT 
INLET GAS FLOW RATE - ACFM: 550,000 
INLET GAS TEMPERATURE - F: 362 
INLET S02 LEVEL - PPM: 1000 
INLET S02 LEVEL - LB/MM BTU: 4 . 
INLET PARTICLE LEVEL - GR/SCF: 3-4 
INLET PARTICLE LEVEL - LB/MM' BTU: 6-8 
OUTLET GAS FLOW RATE - ACFM: 375,000~400,000 
OUTLET GAS TEMPERATURE - F: 125 
OUTL[T $02 LCVCL - PPM: 150-170 
OUTLET S02 LEVEL - LB/MM BTU: ~0.6 
OUTLET PARTICLE LEVEL - GR/SCF: 0.04 
OUTLET PARTICLE LEVEL - LB/MM BTU: 50.08 
S02 REMOVAL EFFICIENCY - %: 83-85 
PARTICLE REMOVAL EFFICIENCY - %: 99 (OVERALL) 

MIS I ELlMl NA I Ul{ 
FUNCTION (PRE-MIST ELIMINATOR/MIST ELIMINATOR): MIST ELIMINATOR 

F TOTAL NUMBER OF MIST ELIMINATORS: 7 (1 INTERNAL + 1 EXTERNAL IN SEPARATE 
VESSEL PER TRAIN) 

NUMBER OF SPARES: 0 
G NUMBER PER MODULE: 2 
H GENERIC TYPE: IMPINGEMENT 

SPECIFIC TYPE: BAFFLE 
COMMON DESIGN: CHEVRON VANE 
MANIJFAC.TIJRER: HElL 
CONFIGURATION (HORIZONTAL/VERTICAL): HORIZONTAL 
SHAPF (l-SHAPF/A-FRAME): FLAT 
NUMBER OF STAGES: 1 
NUMBER OF PASSES/STAGE: 4 

I FREEBOARD DISTANCE - FT: 4.5 (INTERNAL); 19 (EXTERNAL) 
DISTANCE BETWEEN STAGES- IN.: N/A 
DISTANCE BETWEEN VANES - IN.: 2-3 
VANE ANGLES - DEGREES: 90 
PRESSURE DROP - IN. H20: 4.0 

J SUPERFICIAL GAS VELOCITY- FT/SEC: 10 
K CONSTRUCTION MATERIAL GENERIC TYPE: ORGANIC 

CONSTRUCTION MATERIAL SPECIFIC TYPE: FIBERGLASS REINFORCED PLASTIC 
CONSTRUCTION MATERIAL TRADE/COMMON NAME: 
WASH WATER SOURCE (FRESH, BLENDED, SUPERNATANT): THICKENER OVERFLOW 
POINT OF WATER COLLECTION: THICKENER OVERFLOW TANK 
WASH DIRECTION (OVERSPRAY/UNDERSPRAY, FRONTSPRAY/BACKSPRAY): UNDERSPRAY 
WASH FREQUENCY: CONTINOUS 
WASH DURATION: N/A 
WASH RATE - GAL/MIN: 50-60 GAL/MIN PER TRAIN, 200 GAL/MIN TOTAL 
WASH COVERAGE - GAL/MIN/SQ FT: 0.5-1.0 
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NUMBER OF REHEATERS: NONE . (REMOVED FROM SERVICE) 
NUMBER OF SPARES: 
NUMBER PER MODULE: 
GENERIC TYPE (IN-LINE, INDIRECT HOT AIR, IN-LINE BURNER, ETC.): 
SPECIFIC TYPE (STEAM, HOT WATER, ETC.): 
COMMON DESIGN (BARE OR FIN TUBES, GAS OR OIL, ETC.): 
COMBUSTION FUEL SULFUR CONTENT - %: 
LOCATION: 
AVERAGE PERCENT OF GAS BYPASSED FOR REHEAT: 
TEMPERATURE INCREASE - F: 
INLET FLUE GAS FLOW RATE - ACFM: 
INLET FLUE GAS TEMPERATURE - F: 
OUTLET FLUE GAS FLOW RATE - ACFM: 
OUTLET FLUE GAS TEMPERATURE - F: 
ENERGY REQUIREMENT - MM BTU/HR: 
NUMBER OF HEAT EXCHANGER BANKS: 
NUMBER OF BUNDLES PER BANK: 
NUMBER OF TUBES PER BUNDLE: 
STEAM OR WATER PRESSURE - PSIG: 
STEAM OR WATER TEMPERATURE - F: 
SELF CLEANING DEVICE TYPE: 
MATERIAL GENERIC TYPE: 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: 

FANS 
NUMBER OF FANS: 4 
NUMBER OF SPARES: 0 
DESIGN (CENTRIFUGAL, AXIAL, ETC.): CENTRIFUGAL 
SUPPLIER: GREEN FUEL ECONOMIZER CO. 
FUNCTION (UNIT/BOOSTER): BOOSTER 
APPLIC:ATTON (T NnllC:F.n nRAFT /FORCFn nRAFT) - WRT ABSORBER: INDUCED DRAFT 
SERVICE (WET/DRY): WET 
TYPE OF WASH: CONTINUOUS WITH FRESH WATER 
LOCATION WRT MAJOR COMPONENTS: BETWEEN ABSORBER AND EXTERNAL ME 
FLUE GAS FLOW RATE - ACFM: 400,000 
FLUE GAS TEMPERATURE - F: 125 
PRESSURE DROP- IN. H20: 17 

L MATERIAL GENERIC TYPE: HIGH ALLOY 
MATERIAL SPECIFIC TYPE: 
MATERIAL TRADE/COMMON NAME: INCOLOY 825 HOUSINGS AND RUBBER-LINED CARPENTER 

20 ROTORS WITH INCOLOY WELDS AND CARPENTER 20 
WHEELS AND BLADES 

DAMPERS 
LOCATION: (A) ABSORBER INLET (B) ABSORBER OUTLET 

(C) EXTERNAL MIST ELIMINATOR OUTLET 
. NUMBER. OF DAMPERS: 12 (3/MODULE) 
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FUNCTION (CONTROL/SHUT-OFF): SHUT-OFF 
GENERIC TYPE (LOUVER, BUTTERFLY, ETC.): (A) BUTTERFLY (B) LOUVER 

(C) LOUVER 
SPECIFIC TYPE (OPPOSED BLADE, 

PARALLEL BLADE, ETC.): (A) N/A (B) PARALLEL BLADE MULTILOUVER 
(C) PARALLEL BLADE MULTILOUVER 

TRADE/COMMON DESIGN (SINGLE LOUVER/DOUBLE LOUVER): 
MANUFACTURER: 
MODULATION {OPEN/CLOSED, ETQ: . OPtN/CLOSED 
SEAL AIR - ACFM: NONE 
SERVICE CONDITIONS (MAX GA5 TOMP/TIMC): 
MATERIAL GENERIC TYPE: (A) LINED CARBON STEEL (B) STAINLESS STEEL 

(C) STAINLESS STEEL 
MATERIAL SPECIFIC TYPE: (A) AISI 1110. (B) (C) AUSTENITIC 
MATERIAL TRADE/COMMON NAME: (A) N/A (B) (C) TYPE 316L 

M LINER MATERIAL GENERIC TYPE: (A) STAINLESS STEEL (B) STAINLESS STEEL 
LINER MATERIAL SPECIFIC TYPE: (A) TYPE 316L (B) TYPE 316L 
LINER MATERIAL TRADE/COMMON NAME: N/A 

DUCTWORK 
LOCATION: (A) INLET (B) OUTLET 
CONFIGURATION (CIRCULAR, RECTANGULAR, ETC.): (A) RECTANGULAR 

(B) RECTANGULAR 
DIMENSIONS (DIAMETER, LENGTH, ETC.): . . . . 
SHELL MATERIAL GENERIC TYPE: (A) CARBON STEEL (B) CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: (A) AISI 1110 (B) AISI 1110 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: (A) NONE (B) ORGANIC 
LINER MATERIAL SPECIFIC TYPE: FLAKE GLASS/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 

EXPANSION JOINTS 
LOCATION: WET SIDE 
TYPE (METALLIC/ELASTOMERIC): ELASTOMERIC 
FUNCTION (GAS CIRCUIT/LIQUID CIRCUIT): GAS 
PRESSURE (NEGATIVE/POSITIVE): POSITIVE 
OPERATING TEMPERATURE - F: 125 
DESIGN CONFIGURATION (V-SHAPED, ETC.): 
MANUFACTURER: GARLOCK 

N MATERIALS: ASBESTOS-REINFORCED BUTYL RUBBER (GARLOCK 300) 

REAGENT PREPARATION EQUIPMENT 
FUNCTION (LIMESTONE GRINDING, LIME SLAKING, ETC.): LIME SLAKING 
PREPARATION DEVICE (BALL MILL, CRUSHER, ETC.): SLAKER 
DEVICE TYPE (TUBE MILL, CONICAL MILL, ETC.): PASTE SLAKER 
MANUFACTURER: WALLACE & TIERNAN 
MATERIALS: CARBON STEEL 
NUMBER OF DEVICES: 4 
NUMBER (Jf SPARES: 0 
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FULL LOAD DRY FEED CAPACITY - TPH: 4 (DRY FEED) 
PRODUCT QUALITY - % SOLIDS: 20-25 
FULL LOAD PRODUCT QUANTITY EMPLOYED - GPM: 100 (25/MODULE) 
PREPARED REAGENT POINT OF ADDITION: BOTTOM CONE OF ABSORBER VESSEL 
ON-SITE STORAGE CAPABILITY - DAYS: 14 

TANKS 
*SEE ATTACHMENT A 

PUMPS 
*SEE ATTACHMENT B 

MAJOR PIPING 
FUNCTION (RECYCLE SLURRY, RECLAIMED 

WATER, SLUDGE, ETC.): {A) RECYCLE SLURRY (B) LIME SLURRY 
(C) ABSORBER EFFLUENT (D) SPRAY HEADERS 

DIMENSIONS- IN.: 
MANUFACTURER: 
MATERIAL: (A) RUBBER-LINED CARBON STEEL AND FRP (B) CARBON STEEL 

(C) STAINLESS STEEL (D) TYPE 316L STAINLESS STEEL 

MAJOR VALVES 
LOCATION: (A) GENERAL (B) PUMPS 
FUNCTION (ISOLATION, CONTROL, ETC.): (A) (B) ISOLATION 
TYPE (BALL, GLOBE, PLUG, ETC.): (A) PINCH (B) PLUG 
CONTROL MODE (AUTOMATIC/MANUAL): (A) AUTOMATIC (B) __ _ 
DIMENSIONS- IN.: 
MANUFACTURER: {A) (B) DEZURIK 
MATERIAL: (A) RUBBER LINED {B) __ _ 

THICKENERS 
NUMBER OF THICKENERS: 3 

0 NUMBER OF SPARES: 1 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 75 DIAMETER 
CAPACITY - GAL: 
SHELL MATERIAL GENERIC TYPE: (A) CARBON STEEL WALLS (B) CONCRETE FLOOR 
SHELL MATERIAl. SPECIFIC TYPE: (A) AISI 1110 (B) N/A 
SHELL MATERIAL TRADE/COMMON NAME: {A) N/A {B) N/A 
LINER MATERIAL GENER)C TYPE: (A) ORGANIC (B) ORGANIC 
LINER MATERIAL SPECIFIC TYPE: (A) FLAKE GLASS/POL VESTER 

(B) BITUMINOUS BASE MODIFIED ASPHALT 
LINER MATERIAL TRADE/COMMON NAME: {A) FLAKELINE 103 

RAKE MATERIAL: RUBBER-CLAD STEEL 
FEED STREAM SOURCE: ABSORBER BLEED 

(B) CEILCOTE HOT MASTIC 195 

FEEO STREAM CHARACTERISTICS {VOLUME FLOW RATE, PERCENT SOLIDS): 5% SOLIDS 
OUTLET STREAM CHARACTERISTICS {VOLUME FLOW RATE, PERCENT SOLIDS): 30-35% 

SOLIDS 
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OVERFLOW STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 
OUTLET STREAM DISPOSITION: TO VACUUM FILTER 
OVERFLOW STREAM DISPOSITION: TO MIST ELIMINATOR WASH 

SOLIDS DEWATERING 
DEVICE GENERIC TYPE (CENTRIFUGE, VACUUM FILTER, ETC.): VACUUM FILTER 
DEVICE SPECIFIC TYPE (DRUM, HORIZONTAL BELT, ETC.): DRUM 
DEVICE COMMON DESIGN (ROTARY, BELT FILTER, ETC.): ROTARY 
NUMBER OF DEVICES: 2 
NUMBER OF SPARES: 1 (SPARE CAPACITY) 
CONFIGURATION: CIRCULAR 
DIMENSIONS - FT: 12 DIA X 16 
CAPACITY: 150 LB/HR/SQ FT OF CLOTH AREA (DESIGN) 
SHELL MATERIAL GENERIC TYPE: 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATERIAL TRADE/COMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER-MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
BELT MATERIAL GENERIC TYPE: 
BELT MATERIAL SPECIFIC TYPE: 
BELT MATERIAL TRADE/COMMON NAME: 
FEED STREAM SOURCE (ABSORBER BLEED, THICKENER UNDERFLOW, ETC.): THICKENER 

UNDERFLOW 
FEED STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 30-35% 

SOLIDS 
OUTLET STREAM CHARACTERISTICS (VOLUME FLOW RATE, PERCENT SOLIDS): 50 
OVERFLOW STREAM CHARACTERISTICS (VOLUME fLOW RATE, PERCENT SOLIDS): <0.1% 

SOLIDS 
OUTLET STREAM DISPOSITION: TO SLUDGE TREATMENT 
OVERFLOW STREAM DISPOSITION: THICKENER OVERFLOW TANK 

SLUDGE 
FULL LOAD QUANTITY - TPH/DRY: 1170 TPD (IUCS PRODUCT FOR LANDFILLING) 
MOISTURE CONTENT - %TOTAL FREE WATER: 25-30 
PERCENT CAS03 - DRY: 4 
PERCENT CAS04 - DRY: 10 
PERCENT CAOH2 - DRY: 
PERCENT CAC03 -DRY: 
PERCENT ASH - DRY: 50 
PERCENT OTHER COMPOUNDS - DRY: 

SLUDGE TREATMENT 
METHOD: FIXATION 
COMMON DESIGN (RECYCLE STREAM, BLEED STREAM, ETC.): BLEED STREAM 
DEVICE (OXIDATION TANK, PUG MILL, fTC.): PUG MILL 
PROPRIETARY PROCESS (IUCS, DRAVO, ETC.): IUCS (POZ-0-TEC) 
INLET FLOW RATE - GPM: 500-600 
INLET QUALITY - % SOLIDS: 50 
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NATURE (INTERIM/FINAL): (A) INTERIM (B) FINAL 
GENERIC TYPE (LANDFILL, POND, ETC.): (A) CONCRETE PAD FOR ON-SITE CURING 

(B) LANDFILL 
SPECIFIC TYPE (DIKED, SIDE HILL, ETC.): (B) VALLEY FOR BACK FILLING 
COMMON DESIGN (ABANDONED SURFACE MINE, ETC.): (B) BACKFILL IN 4 FOOT TIERS 
LOCATION (ON-SITE/OFF-SITE): (A) ON-SITE {B) OFF-SITE 
TRANSPORTATION METHOD (PIPELINE, TRUCK, ETC.): (A) PIPELINE {B) TRUCK 
SITE TREATMENT (CLAY LINING, 

SYNTHETIC LINING, ETC.): (B) COMPACTED CLAY LIKE NATURAL SOIL 
SITE DIMENSIONS - AREA/DEPTH: 
SITE CAPACITY - VOLUME/ACRE-FT/TONS: 
SITE SERVICE LIFE - YEARS: {A) ONE WEEK (B) lO YEARS 

PROCESS CONTROL AND INSTRUMENTATION 
PROCESS STREAM: SLURRY RECIRCULATION STREAM 
CHEMICAL PARAMETERS (PH, ETC.): PH 
PHYSICAL PARAMETERS {PERCENT SOLIDS, DENSITY, FLOW, ETC.): FLOW 
CONTROL LEVELS: PH SET 7.7 
MONITOR TYPE (MANUFACTURER, ETC.): UNIVERSAL UNILOC 
MONITOR LOCATION: TANGENTIAL NOZZLE AT INLET TO ABSORBER 
PROCESS CONTROL MANNER {AUTOMATIC/MANUAL): AUTOMATIC 
PROCESS CONTROL MODE {FEEDBACK/FEED FORWARD): FEEDBACK 

WATER BALANCE 
WATER BALANCE ENTRIES {DESIGN/ACTUAL): ACTUAL 
TYPE (OPEN/CLOSED): OPEN 
EVAPORATION WATER LOSS - GPM: 220 
SLUDGE HYDRATION WATER LOSS - GPM: 30 
SLUDGE INTERSTITIAL WATER LOSS - GPM: 50 
POND SEEPAGE/RUNOFF WATER LOSS - GPM: 0 

P EFFLUENT WATER LOSS - GPM: 0-300 
RECEIVING WATER STREAM NAME: OHIO RIVER 
MAKEUP WATER ADDITION ~ GP~: 25-350 DEPENDING ON LOAD 
SOURCE OF MAKEUP WATER (RIVER WATER, ETC.): RIVER 
MAKEUP WATER ADDITION POINTS & AMOUNTS: SLAKER, PUMPS, SEALS,. FANS, ME 
MAKEUP WATER PRE-TREATMENT TYPE: SCREENED/FILTERED 

CHEMICALS AND CONSUMPTION 
FUNCTION {ABSORBENT, SOLIDS SETTLING, ETC.): {A) ABSORBENT (B) ADDITIVE 
NAME (LIMESTONE, ADIPIC ACID, ETC.): (A) MAGNESIUM-MODIFIED LIME 

(B) SODIUM THIOSULFATE 
PRINCIPAL CONSTITUENTS: {A) CaO, MgO (B) Na2S203 
SOURCE/SUPPLIER: (A) DRAVO· (B) ALLIED CHEMICAL 
SUPPLIER LOCATION: {A) MAYSVILLE, KY 
CONSUMPTION (SPECIFY UNITS): (A) 120 TPD {B) 12 LB/TON LIME 
UTILIZATION - %: 85 
POINT OF ADDITION: SLAKER 
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ECONOMICS (ADJUSTED FOR CONSISTENCY; MID-1980 TIME BASE; 65% CAPACITY FACTOR) 
CAPITAL COST - $: 79,000,000 
CAPITAL COST - $/KW: 193 
OPERATING COST - MILLS/KWH: 

MAINTENANCE COST: 
LABOR COST: 
UTILITIES COST: 
CHEMICALS COST: 
WASTE DISPOSAL COST: 

FGD SPARE CAPACITY INDICES 
SCRUBBER - %: N/A 
ABSORBER - %: 0 
MIST ELIMINATOR - %: 0 
REHEATER - %: N/A 
FAN - %: 0 
BALL MILL - %: N/A 
SLAKER - %: 0 
EFFLUENT HOLD TANK - %: 0 
RECIRCULATION PUMP - %: 0 
THICKENER - %: 50 
VACUUM FILTER - %: 100 
CENTRIFUGE - %: N/A 

FGD SPARE COMPONENT INDICES 
SCRUBBER: N/A 
ABSORBER: 0 
MIST ELIMINATOR: 0 
REHEATER: N/A 
FA~; 0 
BALL MILL: N/A 
SLAKER: 0 
EFFLUENT HOLD TANK: 0 
RECIRCULATION PUMP: 0 
THICKENER: 0.5 
VACUUM FILTER: 1 
CENTRIFUGE: N/A 

PILOT PLANT 
UNIT NUMBER: 
PARTICIPANTS: CHEMICO 
PROCESS: LIME/LIMESTONE 
PLANT DESIGN: VENTURI 
SUPPLIER: CHEMICO 
SERVICE DATE: FEBRUARY 1971 
PERIOD OF OPERATION - MONTHS: 4 
GAS FEED: 1500 CFM 
EQUIVALENT SCRUBBED CAPACITY - MW: 0.5 
STATUS (ACTIVE/TERMINATED): TERMINATED 
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ATTACHMENT A 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.}: SCRUBBER/ 

ABSORBER RECYCLE 
NUMBER OF TANKS: 4 
NUMBER OF -SPARES: 0 
TYPE (OPEN/COVERED}: CLOSED 
LOCATION: LOWER PART OF ABSORBER 
CONFIGURATION: CONICAL 
DIMENSIONS - FT: 31.33 (TOP DIAMETER) 
CAPACITY - GAL: 24,000 
RETENTION TIME - MIN: 1.5 
NUMBER OF AGITATORS: 0 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 
SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: AISI 1110 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: GLASS CLOTH REINFORCED AMINE-CURED EPOXY 
LINER MATERIAL TRADE/COMMON NAME: COROLINE 505AR 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.}: SLAKER TRANSFER 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED}: 
LOCATION: 
CONFIGURATION: 
DIMENSIONS - FT: 
CAPACITY -GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 1 
AGITATOR CONFIGURATION: 
AGITATOR MATERIALS: RUBBER ClAD CARBON STEEL 
SHELL MATERIAL GENERIC TY-PE: INORGANIC 
SHELL MATERIAL SPECIFIC TYPE: HYDRAULICALLY-BONDED CONCRETE 
SHELL MATERIAL TRADE/COMMON NAME: PORTLAND CEMENT 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON- NAME: CEILCOTE 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, SCRUBBER RECYCLE, ETC.}: THICKENER 

OVERFLOW 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED}: 
LOCATION: 
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CONFIGURATION: 
DIMENSIONS - FT: 
CAPAC! TY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 0 
AGITATOR CONFIGURATION: N/A 
AGITATOR MATERIALS: N/A 
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SHELL MATERIAL GENERIC TYPE: CARBON STEEL 
SHELL MATERIAL SPECIFIC TYPE: AISI 1110 
SHELL MATERIAL TRADE/COMMON NAME: N/A 
LINER MATERIAL GENERIC TYPE: ORGANIC 
LINER MATERIAL SPECIFIC TYPE: FLAKE GLASS/POLYESTER 
LINER MATERIAL TRADE/COMMON NAME: FLAKELINE 103 

TANKS 
FUNCTION (ABSORBER EFFLUENT HOLD, 

SCRUBBER RECYCLE, ETC.): SLUDGE STABILIZATION MIXING 
NUMBER OF TANKS: 1 
NUMBER OF SPARES: 0 
TYPE (OPEN/COVERED): 
LOCATION: 
CONFIGURATION: 

·DIMENSIONS - FT: 
CAPACITY - GAL: 
RETENTION TIME - MIN: 
NUMBER OF AGITATORS: 
AGITATOR CONFIGURATION: 
AGITATOR MATERIALS: 
SHELL MATERIAL GENERI : 
SHELL MATERIAL SPECIFIC TYPE: 
SHELL MATFRTAI TRAnF /I.OMMON NAME: 
LINER MATERIAL GENERIC TYPE: 
LINER MATERIAL SPECIFIC TYPE: 
LINER MATERIAL TRADE/COMMON NAME: 
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ATTACHMENT B 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): SCRUBBER/ABSORBER 

~ECIRCULATION 
NUMBER OF PUMPS: 8 
NUMBER OF SPARES: 0 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): NONDISPLACEMENT 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): CENTRIFUGAL 
COMMON DESIGN (V-BELT, ETC.): SINGLE-ADMISSION INTAKE 
MANUFACTURER: INGERSOLL-RAND 
PUMP MODEL NUMBER: 12 X 22 LP 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 9000 
MOTOR BRAKE HP: 350 
SPEED - RPM: 1185 
HE AD - FT : 12 5 · 
SERVICE (PH, SOLIDS): PH 7.7, 5% SOLIDS 
CASING MATERIAL GENERIC TYPE: HIGH ALLOY 
CASING MATERIAL SPECIFIC TYPE: NICKEL ALLOY CAST IRON 
CASING MATERIAL TRADE/COMMON NAME: NI-HARD TYPE 4 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA 

PUMPS f 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): THICKENER OVERFLOW 
NUMBER OF PUMPS: 6 
NUMBER OF SPARES: 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): NOND ISPLACEMENT 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): CENTRIFUGAL 
COMMON DESIGN (V-BELT, ETC.): SINGLE-ADMISSION INTAKE 
MANUFACTURER: GOULDS 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 2000 
MOTOR BRAKE HP: 60 
SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: STAINLESS STEEL 
CASING MATERIAL SPECIFIC TYPE: AUSTENITIC 
·cASING MATERIAL TRADE/C:OMMON NAME: TYPE 316L 
IMPELLER MATERIAL GENERIC TYPE: STAINLESS STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: AUSTENITIC 
IMPELLER MATERIAL TRADE/COMMON NAME: TYPE 316L 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): THICKENER UNDERFLOW 
NUMBER OF PUMPS: 1 
NUMBER OF SPARES: 0 
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GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): NONDISPLACEMENT 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): CENTRIFUGAL 
COMMON DESIGN (V-BELT, ETC.): SINGLE-ADMISSION INTAKE 
MANUFACTURER: ALLEN-SHERMAN-HOFF 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABlE, DIRECT, ETC.): 
CAPACITY - GPM: 105 
MOTOR BRAKE HP: 
SPEED - RPM: 
HI:.AU - fT: 
SERVICE (PH, SOliDS): 45-48% SO"UDS 
CASING MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
CASING MATERIAL SPECIFIC TYPE: AISI 1110 
CASING MATERIAL TRADE/COMMON NAME: N/A 
IMPELLER MATERIAL GENERIC TYPE: RUBBER-LINED CARBON STEEL 
IMPELLER MATERIAL SPECIFIC TYPE: AISI 1110 
IMPELLER MATERIAL TRADE/COMMON NAME: N/A 

PUMPS 
FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): SLURRY FEED 
NUMBER OF PUMPS: 5 
NUMBER OF SPARES: 1 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): NONDISPLACEMENT 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): CENTRIFUGAL 
COMMON DESIGN (V-BELT, ETC.): SINGLE-ADMISSION INTAKE 
MANUFACTURER: MORRIS 
PUMP MODEL NUMBER: 
PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - G PM: 
MOTOR BRAKE HP: 
SPEED RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: HIGH ALLOY 
CASING MATERIAL SPECIFIC TYPE: NICKEL ALLOY CAST IRON 
CASING MATERIAL TRADE/COMMON NAME: NI-HARD TYPE 4 
IMPELLER MATERIAL GENERIC TYPE: HIGH ALLOY 
IMPELLER MATERIAL SPECIFIC TYPE: NICKEL ALLOY CAST IRON 
IMPELLER MATERIAL TRADE/COMMON NAME: NI-HARD TYPE 4 

PUMPS 
.FUNCTION (ADDITIVE FEED, ABSORBER RECIRCULATION, ETC.): MAKEUP WATER 
NUMBER OF PUMPS: 1 
NUMBER OF SPARES: 0 
GENERIC TYPE (CENTRIFUGAL, DIAPHRAGM, ETC.): NONDISPLACEMENT 
SPECIFIC TYPE (BELT DRIVE, DIRECT DRIVE, ETC.): CENTRIFUGAL 
COMMON DESIGN (V-BELT, ETC.): SINGLE-ADMISSION INTAKE 
MANUFACTURER: 
PUMP MODEL NUMBER: 
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PUMP DRIVE (BELT, VARIABLE, DIRECT, ETC.): 
CAPACITY - GPM: 900 
MOTOR BRAKE HP: 
SPEED - RPM: 
HEAD - FT: 
SERVICE (PH, SOLIDS): 
CASING MATERIAL GENERIC TYPE: 
CASING MATERIAL SPECIFIC TYPE: 
CASING MATERIAL TRADE/COMMON NA 
IMPELLER MATERIAL GENERIC TYPE: 
IMPELLER MATERIAL SPECIFIC TYPE: 
IMPELLER MATERIAL TRADE/COMMON NA 
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COMMENTS/FOOTNOTES 

A ONE-THIRD OF COAL TO PLANT FROM CAPTIVE MINE AND TWO-THIRDS PURCHASED FROM 
SPOT MARKET. 

B MAINTENANCE REQUIREMENTS ARE TYPICALLY 8 PEOPLE/DAY-S DAYS/WK-1 SHIFT/DAY 
DEDICATED TO FGD SYSTEM •. MAXIMUM MAINTENANCE PERSONNEL AVAILABLE TO FGD 
SYSTEM IS 20. MAINTENANCE PEOPLE ARE SHARED WITH BOILER WHEN NOT USED FOR 
FGD. 

C If A MAJOR PROBLEM ARISES, MAINTENANCE IS PERF-ORMED THAT NIGHT. IF MINOR 
PROBLEM, MAINTENANCE IS PERFORMED ON THE WEEKEND. 

D ONE SCRUBBER TRAIN IS EQUIPPED IN SERIES WITH AN ADDITIONAL VENTURI FOR 
ADDED S02 REMOVAL •. _PRESENTLY, THE MODULE ACTS ONLY AS ADDITIONAL DUCT­
WORK SINCE SLURRY IS NOT FED TO IT. 

E THE CARBON STEEL SHELL IS LINED WITH FLAKELINE 103 ON THE UPPER INCLINE 
PORTION, COROLINE 505AR ON THE CENTER CONE AND INTERNAL RESERVOIR, AND 
ACID-RESISTANT BRICK AND MORTAR ON THE UPPER INCLINE ABOVE THE INTERNAL 
MIST ELIMINATOR. 

F ONE INTERNAL PER VESSEL PLUS ONE EXTERNAL CHAMBER FOR ALL THREE SINGLE-
STAGE MODULES. 

G FOUR SINGLE-STAGE VENTURI MODULES. 
H IN ANNULUS OF FIRST STAGE BEFORE FAN AND FINAL MIST ELIMINATOR SECTION. 
I RANGES FROM 4 TO 5 FT (INTERNAL); 18-20 FT (EXTERNAL ME). 
J RANGES FROM 9-11 FT/SEC. 
K CHEMICO DESIGN. 
L ORIGINAL RUBBER-LINED CARBON STEEL HOUSINGS ARE IN PROCESS OF BEING 

REPLACED WITH INCOLOY 825 HOUSINGS (2 OF 4 SO FAR). ROTORS OF CARPENTER 20 
WITH INCOLOY WELDS. 

M CLADDING ON FAN INLET DAMPER CORRODED; FLAKE GLASS/POLYESTER (~LAKELINE 
103) AND MAT-REINFORCED EPOXY (COROLINE 606) LININGS USED. STAINLESS STEEL 
CLADDING ADDED TO ABSORBER INLET DAMPER AFTER CORROSION OCCURRED. 

N TYPE 316 STAINLESS STEEL EROSION PLATES ADDED TO PROTECT OUTLET JOINTS. 
0 PLANT CAN OPERATE WITH TWO THICKENERS; HOWEVER, A THIRD THICKENER {SPARE) 

IS USED TO GAIN EXTRA SETTLING riME. 
P DEPENDS ON PLANT LOAD BECAUSE OF FIXED MINIMUM WATER DEMAND VERSUS WATER 

THAT CAN BE EVAPORATED. 
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Period ' .Boiler 
Utll lty/unlt Cate hours :11ours Module 

Duquesne light 
I Phil 11ps 1-6 1/73 744 Syst~ 

I 
f:/73 744 S)'Strm 

9/73 720 Systl!ftl 

10/73 7U 

I 
Systl!ftl 

1"•/73 720 Syst-em 
I 

I :!173 744 

I 
1: Syst~ 

"1174 744 Syst·~ 1 

~/74 612 Syst~ 

3/74 744 I Syst!!l!l 

•174 720 

I 
System 

I 
i/74 744 Systen 

Commercl1l start-up 5/74 120 Sysl!m 

'1/74 744 Sysb!ra 

3/74 744 Sysb!IP. 

9/74 720 System 

1'0/74 744 Sys1em 

11/74 720 System 

12/74 744 I Sysletn• 
I 

I ... ,..."• o~ .. ,,...,-4\ 

FGO llva 11-
h!·urs ability 

<32 

: 

-· .. ______ 
Proltlem 

equlpme•t area Pro~lem description/comments 

[nitlal sha(edown/debugglng operations 
conrnen:ed 

10 fans I Eroslor-/corroslon of fan shaft shrouds, 316-
c. I ad I an c-ampers, and the stiffener bars 

10 fans :In vlbrat'on 

Recycle· pl111PS :1rpenter ~0 alloy Impellers and casing con-
:lnued to fall due to erosion/corrosion 
:uul· l)' to conduct perfonnance recycle 
p""" tM t · ng ) 

Mise. equ· pment Pluggl•g 

10 fans. F~n bl•des required ·rebraclng 

Mist eliminators ~st elfralmator holes repaired with Cell cote 

Dampers Venturi da~ers were seizing due to plugging 
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Period Boller FGD 
Uttl tty/untt Dlte hours hours Module hours 

f·hllltps 1-6 (conttn•Jed) 1/75 744 System 

2/75 672 System 

3/75 744 System 

4/75 720 System 

5/75 744 I System 

6/75 720 System 

I 

7/75 744 506 System 458 

8/75 744 489 System 453 

9/75 720 612 System 460 

1:conttnued) 

Avatl- Problem 
abtl tty equipment ~rea 

Stabilizing agent 
Inject ton 1 ines 

so2 monitors 

Stabilizing agent 
Injection lines 

Instrumentation 

Dampers 

"1st el tmtnators 

Scrubber train 

Pumps 

Botler 

lime hand It ng 
system 

Sludge 
stabtl hat ton 

Problem description/comments 

Plugging 

Wet stde monitors fatled 

Fourth FGD tratn became operational for the 
first time 

Calcllox Injection lines continued to plug 

Problems monitoring pressure drop across 
venturi daq~ers 

Venturi dlmPI!rs continue to seize due to 
solid butldup 

Continuous wash system was initiated due to 
continued plugging and erosion problems 

The two-stage scrubber train was out of service 
for general maintenance 

Recycle pumps replaced 

Unburned carbon fines caused plugging probleMS 
in FGD equipment 

Spec I fie prob le~~~ was not reported 

Specific probll!lll was not reported 
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Period Boiler FGO Av111-
Ut t1 tty/unit Dlte hours hours Module hours 1bt1Hy 

Ptlt1Ups 1-6 (continued) 10/75 744 687 Syst!!lll 451 

11175 720 720 Syst!!lll 355 

12175 744 709 Syst.!!lll 39:' 

1(76 744 722 Syst!!lll 405 

2176 696 672 Syst!!lll 4n 

3176 744 Syst!!lll 54~ 

4176 720 Syst!!lll 

5(76 744 Syst..."'ft 

6176 720 

7176 744 Syst...om 

8176 744 Syst!m 

g/76 720 Syst...om 

(continued) 

Probletn 
equipment ar~a 

lflll! s1aker 

· Venturi scrubbe-s 

Lilli! storage silos 

Thickener 

Stack 

Mist eliminator• 

Venturi scrubbe• 

10 fans 

Stack 

Problen description/cGN~ents 

Thlosmillc 11m '-Crubblng was Initiated 

AddiUonal sl1ter added 

i Avat1o~~b111ty for first quarter of 1976 was 721 

Ut1ltt.)l conUnues to experience proble~s with 
soltc deposl tlo• in the venturi .throat of the 
scrutbing trains, causing 1110vement inhibition 

· and ~~ater pressure drops 

3 additional s11es we~ ordered 

1 additional thickener was ordered 

leaks-tin aclj brffck flue (p1rticularly in the 
1110rtol!r joints) 1nd corroded steel bands sup-
porting bri:k 

·Turnl~g wanes re•alred 

Cet1ccte coating on Module 401 failed (orlllnal 
coat ·eroded awa1 and corrosion had set In 

Overhul 

Repalas mad~ to 1cld brick flue lining and st~ 
suppc rt bands 
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Period Boller FGD Avatl- Problem 
Uttl tty/untt Date hours hours Module hours abtltty equipment area 

Phtlltps 1-6 (continued) 10/76 744 System 

11/76 72D System 

12176 744 System 

I 
Thickeners 

1/77 744 System 

2177 672 System 

3/77 744 System 

4/77 72D System P~s 

51'77 72D Systt!lll Ductwork 

Dampers 

External mtst 
eliminator 

6l77 72D System . 
707 744 System I 

8,'77 744 System 

9.'77 72D System 

(continued) 

Problem descrtptton/comments 

IUCS system construction started 

Contract awarded to Dravo for thtosorbtc ltme 

IUCS sludge stabtltutton facUlty started 
operation 

Polyelectrolyte material was added to enhance 
settling (added on a temporary basts unttl 
thtrd thickener came on-ltne) 

_Recycle p~ ,carborundum iiiiPI!llers and wen 
rings were perfonntng well after 4000 hours 
of operation 

96 hour outage to repatr leaks tn wet duct 
header leading to stack 

Erosion of boiler extt da..,ers 

Module 2D1 external ~tst elt~tnator had ex-
pertenced erosion and plugging probl~ 

Recycle.p~ evaluation continued. co.w-
nents being evaluated included Carborundu. 
impellers, Carborundum wear rtngs, tttantua 
impellers, 317 SS wear rtn~s, and Stelllte-
tipped Impellers 
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Period Boller rr.o Avail-

Uttllty/unlt Dlt• hours. hours Mcdule hours abllt ty 

Phillips 1-6 (continued) 10/77 744 744 S)Stem 507 

11/77' 720 720 S)Stem t83 

12/77' 744 S)Stem 

l/78 744 744 S)stem •z1 

2/78 672 480 S)stem 167 

3/78 744 0 S)stem 0 0 

{continued) 

. ··- -. -·· -·-
Probleon 

equipment area 

Module 101 

Module 201 

Module 301 

Module 401 

Botler extt 
daq~ers . 

Stack 

Module 301 

IUCS system 

Stack 

Boller exit dampers 

Expans ton joints 

Ductworlt 

Stack 

- -- ·- -
Proble. descrlptlon/cGRRents 

Oow~ 113 hours for regular maintenance and 
ret~< Irs 

10 -=1n was bel&nced and repairs were 111ade to 
fa• housing n.bber lining 

Dowe 57 hours for regular maintenance and 
ret~illrs 

Dowe 36 hours -~o repair holes In 10 fan 
lt~·ng and tc tte In thickener bleed line 

Replaced (old ~a~rs failed due to flyash 
ero!.lon) 

St~~ band stack supports continue to corrode 
du-e to conder!>ed moisture 

Dowe for overt•ul from 11/17 to 2/6 

Exp-erienced de~aterlng problens 

72 ~ur outage to replace carbon st~l 
su11port bands In stack with stainless 
stetl bands'G"/6 to 1/B) 

Sys~ shut doen on 2/11 due to coal strike 

Dam~~ers lined •lth 316 SS on areas of high ero-
s i•• caused 1::!' flyash l~n~~lngement 

Joi~ts on the ·nlet ductwork were shielded by 
me :c.l plates 

Numerous holes In wet ductwork wel"e repaired 
anoll relined .. - th cetlcote 

Brtd.s replacal near top of stack 
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Period Bo11er FGO 
Ut111ty/unit Date hours hours Module hours 

Phillips 1-6 (continued) 4/78 720 528 System 

5/78 744 744 System 

6/78 720 720 System 

I 7/78 744 744 101 

I 
201 
301 
401 

System 45g 

8/78 744 744 101 

201 
301 
401 

- System 638 

g/78 720 720 101 

201 
301 
401 

System 470 

10/78 744 744 101 
201 
301 
401 

System sog 

(continued) 

Avail- Problem 
ability equipment area 

48 
44 Mist eliminator 
86 Mist elIminator 
83 
65 Mist elIminator 

Slurry handl lng· 
system 

100 Module 

73 Mist eliminator 
100 
g2 Module 
gl 

64 Module 

8] 
84 
66 Module 
74 lime mixing basin 

Sludge fhatlon 

100 
g8 
g5 
5 

75 

Problem description/comments 

FGO system came back on line (coal strike over) 

Internal mist eliminators were replaced 
Internal mist eliminators were cleaned 

Plugging due to low pH chemistry caused by li-e 
handling and slurry preparation failures 1nd 
related water balance problems 

Plugging due to grit from the lime handling 
fact llty 

lining repaired and cleaned with high pressure 
water 

Internal mist eliminator replaced 

Cleaned with high pressure water 
. ' 

Lining repaired and cleaned with high pressure 
water 

Cleaned with high pressure water 
Shut down to remove grit buildup 

Insufficient supplies of dry flyash to mta'wlth 
the sludge (apparently not enough flyash is 
being collected with the present system) 
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Period Boller 
utlltty/~lt Dlte hours hours lbllle 

Ptlt11 Ips 1-6 (continued) 11/78 720 720 101 
201 
lll 
411 

Systte~~ 

1:!/78 744 744 lal ' 
2!11 i 
lll 
.1 

Sy5'te~~ 

l/7g 744 744 101 
an 
Jell 
cll.ll 

Syr.em 

U19 672 672 101 

LC!l 
Jell 
cll.ll 

Sy~:em 

l/79 744 744 101 
LC!l 
Jell 
cll.ll 

Sy~em 

4/79 720 720 101 
LC!1 
301 
.t()l 

Sy~·:em 

(cant I nued I 

FGD llval 1-
hours lbll tty 

44 
100 

92 
71 

538 77 

g2 
98 
30 
90 

547 78 

89 
78 
50 
86 

539 76 

39 

72 
88 

100 
503 75 

0 
97 
98 

100 
529 74 

90 
6 

98 
89 

473 71 

Probl!tll 
equipment area 

.. 

System 

Sludge fl:atlon 

Module exJt duct 

P~bleM descrlptlon/c~ts 

'Scaling ~ause of 'high excess air en.terlng tile 
system fr3m the boilers causing the soft 
sulfite. tJ be oxidized to hard sulfate on 
scrubber Internals 

lnsufflcter~t supplies of flyash resu1 ted In wet 
sludge p~uct which had to be left on site to 
dry before transport to disposal 

Duct support columns collapsed due to excesstwe 
scale buf.ldup 
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Pert~d Boiler 
Uttltty/ ... tt Date hours hours Module 

Phtlltps 1-6 (cont~nued) 5/79 744 744 101 
201 
301 
401 

System 

6/79 720 720 101 
201 
301 
401 

System 

7/79 744 744 101 
201. 
301 
401 

System 

B/79 744 744 101 
201 
301 
401 

System 

9/79 720 720 101 
201 
301 
401 

System 

10/79 744 696 101 
201 
301 
401 

System 

11/79 720 720 101 
201 
301 
401 

System 

(conttn!IH) 

FGD Ava tl-
hours abtl tty 

lDD 
0 

99 
99 

550 75 

71 
l9 
116 
06 

457 68 

100 
99 
73 
30 

542 75 

100 
98 

100 
0 

519 74 

89 
95 

100 
0 

446 71 

100 
117 
94 

0· 
515 70 

53 
99 
04 
12 

441 62 

Problem 
equipment area· ProbleM descrtptton/c~nts 
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l'erlOCI 11011 er rw 
utiHty/unlt ·Date hours hours fblule llours 

Phillips 1-6 (co'!ttnued) 11/79 744 744 101 
201 
301 
401 

Syst~ 486 

I 
1/80 744 744 101 

101 

I I 
)01 
401 

SyHPtll• 536 

Z/80 696 696 101 
201 
J01 
401 

S~tem 488 

3/80 744 744 101 
ZOI 
301 
401 

Syst!!ll' 407 

4/80 720 720 lOl 
Z'Ol 
lOl 
401 

Systeno• 527 

5/80 744 744 101 

201 

301 
401 

System 506 

lrl'\nP'tnuPt1\ 

~ 

Tvan- 7n~DTPI!I 
ability equl~nt area 

0 
100 

91 
711 
67 10 fans 

Ml!c han I ca I 
collectors 

0 
g8 

100 
98 
74 

14 
92 
86 
94 
71 10 fans 

gs 10 fan 
59 10 fan 
48 10 fan 
95 Valves 
60 

93 10 fan 
14 10 fan 
9g 10 fan 
96 p~ 

g7 

68 Control ~amper and 
lnstrumt'ntation 

82 10 fan 
Internal mist 
e11mina!.or 

92 10 fan 
92 10 fan 
83 

Pn~bl~ descrlptlon/c~nts 

IHous 1 ng 11 1ers rep 1 aced 

~graded t3 tnprove quality of sludge 

Rubber ltrers continue to fall (2 fans to be 
: replaced with lnconel) 

Addttton cf sodlua thiosulfate has solved 
scale fo~tion problems 

Ba 1 ance probl ewts 
264 hour c-utage to repair hub bolts 
Rubber li~ing repaired 
2 hour outage to repair .ake-up waive 

Bearing aod fan lnstrun!ntatton problems 
Bearing problem (corrected when balanced) 
10 fan ~Lor ~!functioned 
Recycle r"placed 

AepalreCI 

24 hour oatage to repair bearing 
48 hour outage to wash plugged mist eltmlnato·rs 

Balanced 
58 hour outage to Inspect 10 fan control damper 
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Ut111ty/unit 

Phillips 1~6 (continued) 

-

.• 

Period 
Date hours 

6/80 720 

1(80 744 

8/80 744 

9/80 720 

10/80 744 

11/80 720 

12180 744 

Boiler 
hours Module 

672 101 
201 
301 
401 

System 

744 101 
201 
301 
401 

System 

744 101 
201 
301 
401 

System 

720 101 
201 
301 
401 

System 

720 101 
201 
301 
401 

System 

720 101 
201 
301 
401 

Systl!fll 

._S_y_~t~ 

FGD Ava11-
hours ability 

97 
100 

76 
100 

527 93 

94 
100 

95 
91 

648 95 

91 
97 
88 
92 

614 92 

56 
46 
55 
61 

318 54 

94 
94 
4 

94 
523 72 

52 
100 

95 
92 

604 85 

Problem 
equipment area 

ID fan 

PUJ111l 

Pul'lp 
Pump 

p~ 
10 fan 

Stack 

Duct expansion 
joint 

Module 
Module 

Module 

-

Problem description/com.ents 

176 hour outage to rubber line fan housings 

Recycle impeller replaced 

Recycle impeller replaced 
Recycle impeller replaced 

Rec~cle pump racking failed 
6/8 to 8/80 0 fan housings were relined 
with rubber 

Unit shut down on 9/20 for inspection 

Mortar deterioration 

Repaired 

Relined with Ceilcote 
Relined with Ceilcote 

Relined with Ceilcote 

Information was not available 
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