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1 BILL OF MATERIAL





 
 
 
 
HUSKY ENERGY  
PO#:  8400005280 AFE: US-24526-CG 
QPS CERTIIFED:  QC-54930 
JOB # I-980 
UNIT # SAA-08240 

COMPONENTS 
 
COMPRESSOR ASSEMBLY: CA-210 
     MAKE:  COPELAND SCROLL 
     MODEL NO:  SZ022C3A-EDE-234 
     INLET PRESS: 2” W.C. /MAX 10 PSIG 
     DISCHARGE PRESS SETTING:  215 PSIG 
     275VAC / 3 PH / 60 Hz 
     PEAK OPERATING AMPS: 16.3 
     SERIAL NO:  08F0A272K 
     QPS CERTIFIED: QCC-98023 
 
COMPRESSOR:   C-210 
     MAKE:  COPELAND SCROLL 
     MODEL NO:  ZNH22C3A-KXX-265 
     MAX DISCHARGE PRESS: 450 PSIA 
     275VAC / 3 PH / 60 Hz 
     PEAK OPERATING AMPS: 16.3 
     RPM: 3600 
     SERIAL NO:  08EC4094K 
 
COMPRESSOR OIL FILTER: F-210 

MAKE:  COPELAND SCROLL  
PART NO: 513-0019-01 
 

COMPRESSOR OIL   V-210 
SEPARATOR:   MAKE: COPELAND SCROLL 
     PART NO: 548-2116-01 
     RATED PRESSURE: 250 PSIG 
 
COMPRESSOR COOLER: E-210 
     MAKE:  SUPER RADIATOR COILS 
     CRN: OH6358.2 
     CRN: OH0741.3 
      

 



 
 
 
 
HUSKY ENERGY  
PO#:  8400005280 AFE: US-24526-CG 
QPS CERTIIFED:  QC-54930 
JOB # I-980 
UNIT # SAA-08240 

COMPONENTS CONTINUED 
 
COOLER FAN MOTOR:  M-210 
     MAKE: EBM 
     MODEL NO: W1G250-HH37-52 
     24 VDC 
 
COMPRESSOR ASSEMBLY: CA-220 
     MAKE:  COPELAND SCROLL 
     MODEL NO:  SZ022C3A-EDE-234 
     INLET PRESS: 2” W.C. /MAX 10 PSIG 
     DISCHARGE PRESS SETTING:  215 PSIG 
     275VAC / 3 PH / 60 Hz 
     PEAK OPERATING AMPS: 16.3 
     SERIAL NO:  08F0A268K 
     QPS CERTIFIED: QCC-98019 
 
COMPRESSOR:   C-220 
     MAKE:  COPELAND SCROLL 
     MODEL NO:  ZNH22C3A-KXX-265 
     MAX DISCHARGE PRESS: 450 PSIA 
     275VAC / 3 PH / 60 Hz 
     PEAK OPERATING AMPS: 16.3 
     RPM: 3600 
     SERIAL NO:  08EC4101K 
 
COMPRESSOR OIL FILTER: F-220 

MAKE:  COPELAND SCROLL  
PART NO: 513-0019-01 

 
COMPRESSOR OIL   V-220 
SEPARATOR:   MAKE: COPELAND SCROLL 
     PART NO: 548-2116-01 
     RATED PRESSURE: 250 PSIG 

 



 
 
 
 
HUSKY ENERGY  
PO#:  8400005280 AFE: US-24526-CG 
QPS CERTIIFED:  QC-54930 
JOB # I-980 
UNIT # SAA-08240 

COMPONENTS CONTINUED 
 
COMPRESSOR COOLER: E-220 
     MAKE:  SUPER RADIATOR COILS 
     CRN: OH6358.2 
     CRN: OH0741.3 
 
COOLER FAN MOTOR:  M-220 
     MAKE: EBM 
     MODEL NO: W1G250-HH37-52 
     24 VDC 
 
INLET SEPARATOR:  V-110 
     MAKE:  LO TECH MANUFACTURING 
     YEAR BUILT:  2008 
     MAWP:  600 PSI @ 650°F 
     MDMT:  -20°F @ 600 PSI 
     CORROSION ALLOWANCE:  .0625” 
     CRN NO:  OH5415.21345 
     SERIAL NO:  8600.643 
 
PUMP:    P-610 
     MAKE: SANDPIPER 
     MODEL NO:  PCC1, GABTXNSX 
     MWP:  100 PSI 
     45 GPM @ 40 SCFM 
     SERIAL NO:  1613183 

 
DISCHARGE SCRUBBER: V-120 
     MAKE:  LO TECH MANUFACTURING 
     YEAR BUILT:  2008 
     MAWP:  600 PSI @ 650°F 
     MDMT:  -20°F @ 600 PSI 
     CORROSION ALLOWANCE:  .0625” 
     CRN NO:  OH5415.21345 
     SERIAL NO:  8600.666 
 
 



 
 
 
 
HUSKY ENERGY  
PO#:  8400005280 AFE: US-24526-CG 
QPS CERTIIFED:  QC-54930 
JOB # I-980 
UNIT # SAA-08240 

COMPONENTS CONTINUED 
 
AIR COOLED EXCHANGER: E-510 
     MAKE:  GLOBAL HEAT TRANSFER 

MODEL:  GHT-450 SC 
     MAWP:  402 PSI @ 250°F 
     CRN NO:  OH7426.213 
     SERIAL NO:  080504006 
 
COOLER FAN MOTOR:  D-510 
     MAKE: EBM 
     MODEL NO: W1G250-HH37-52 
     24 VDC 

QPS CERTIFIED: QCC-69043 
 
FILTERS:    F-810 / F-820 
     MAKE:  FLAIR 
     MAWP:  232 PSI @ 149°F 
     FILTER MODEL NO:  HF 90 
     ELEMENT MODEL NO:  HFD 90 
     CRN NO:  OH5142.51263 
     C/W DIFFERENTIAL PRESSURE GAUGE 

 
RIGHT DRYING TOWER:  V-140 
     MAKE:  PYRAMID MANUFACTURING 
     YEAR BUILT:  2008 
     MAWP:  550 PSI @ 600°F 
     MDMT:  -20°F @ 550 PSI 
     CORROSION ALLOWANCE:  .0625” 
     CRN NO:  OH5228.23 
     SERIAL NO:  08-3200-0000-F 
 

 
 



 
 
 
 
HUSKY ENERGY  
PO#:  8400005280 AFE: US-24526-CG 
QPS CERTIIFED:  QC-54930 
JOB # I-980 
UNIT # SAA-08240 

COMPONENTS CONTINUED 
 
LEFT DRYING TOWER:  V-130 
     MAKE:  PYRAMID MANUFACTURING 
     YEAR BUILT:  2008 
     MAWP:  550 PSI @ 600°F 
     MDMT:  -20°F @ 550 PSI 
     CORROSION ALLOWANCE:  .0625” 
     CRN NO:  OH5228.23 
     SERIAL NO:  08-3200-0000-A 
 
METER RUN:   FE-1401 
     MAKE:  NUFLO 
     PART NO: 40422-34221 
     ASSEMBLY NO: 40422-0094 
     CRN NO: OF1120.213 
     SERIAL NO:  XJ70398-12 
 
HEATER:    H-410 
     MAKE:  CATA-DYNE 
     MODEL NO:  MKII 2424 
     120 V START 
     SERIAL NO:  380250 

 
PSV’S :    PSV-1101 PRESSURE SAFETY VALVE 
     MAKE:  MERCER 
     MODEL NO:  91-17D51V06E1 
     CRN NO:  OG8841.5C 
     SCFM:  228 
     SET PRESSURE:  100 PSI 
     SERIAL NO:  408237 

 
PSV-1201 PRESSURE SAFETY VALVE 

     MAKE:  MERCER 
     MODEL NO:  91-17D51V07E1 
     CRN NO:  OG8841.5C 
     SCFM:  329 
     SET PRESSURE:  150PSI 
     SERIAL NO:  432039 

 



 
 
 
 
HUSKY ENERGY  
PO#:  8400005280 AFE: US-24526-CG 
QPS CERTIIFED:  QC-54930 
JOB # I-980 
UNIT # SAA-08240 

COMPONENTS CONTINUED 
 
PSV-1401 PRESSURE SAFETY VALVE  

     MAKE:  MERCER 
     MODEL NO:  91-17D51V06E1 
     CRN NO:  OG8841.5C 
     SCFM:  188 
     SET PRESSURE:  80 PSI 
     SERIAL NO:  422161 

 
PSV-2101 PRESSURE SAFETY VALVE 

     MAKE:  MERCER 
     MODEL NO:  91-17D51V07E1 
     CRN NO:  OG8841.5C 
     SCFM:  329 
     SET PRESSURE:  150PSI 
     SERIAL NO:  432040 
 
CONTROL VALVES:  LC-1101 LEVEL CONTROLLER 
     MAKE:  MURPHY 
     MODEL NO: L1200NDVO 
      

LCV-1201 LEVEL CONTROL VALVE 
     MAKE:  WATSON McDANIEL 
     MODEL NO:  PMD 1810-400 
     SERIES:  WLD-1800 
     MAWP: 600 PSIG @ 500°F 
     CRN: OE3324.52 
 

PRV-1101 PRESSURE CONTROL VALVE 
     MAKE:  FISHER 
     MODEL NO:  289H-42 
     SPRING RANGE:  4-15 PSI 
 

    PCV-1201 PRESSURE CONTROL VALVE 
     MAKE:  KIMRAY 
     MODEL NO:  1.2 SGT OPR 
     MAWP:  175 PSI / SPRING RANGE 2.5 PSI  

 



 
 
 
 
HUSKY ENERGY  
PO#:  8400005280 AFE: US-24526-CG 
QPS CERTIIFED:  QC-54930 
JOB # I-980 
UNIT # SAA-08240 

COMPONENTS CONTINUED 
 
 
BPCV-2101 BACK PRESSURE CONTROL 
VALVE 
MAKE:  FISHER 
MODEL NO:  630R 
SPRINGE RANGE:  75-175 PSI 
MAX. INLET PRESSURE:  425 PSI 
MAX. CASING PRESSURE: 550 PSI 

 
ACV-1401 AIR CONTROL VALVE FAIL  
OPEN 
MAKE:  BURKERT 
NPT 1” PMED 232 PSI 
PILOT 29 -145 PSI 
PART NO:  454599 
 
ACV-1301 AIR CONTROL VALVE FAIL 
CLOSE 
MAKE:  BURKERT 
NPT 1” PMED 232 PSI 
PILOT 27 -145 PSI 
PART NO:  454637 

 
ACV-1302 / ACV-1402 AIR CONTROL  
VALVE FAIL CLOSE 
MAKE:  BURKERT 
NPT ½” PMED 232 PSI 
PILOT 39 -145 PSI 
PART NO:  454635 

 
PCV-1301 PRESSURE CONTROL VALVE 
MAKE:  FISHER 
MODEL:  67CFR-362SC 
SPRING RANGE:  0-35 PSI 
MAX SUPPLY: 250 PSI 

 



 
 
 
 
HUSKY ENERGY  
PO#:  8400005280 AFE: US-24526-CG 
QPS CERTIIFED:  QC-54930 
JOB # I-980 
UNIT # SAA-08240 

COMPONENTS CONTINUED 
 
BPCV-1401 BACK PRESSURE CONTROL 
VALVE 
MAKE:  KIMRAY 
MODEL NO:  212 SGT-BP 
OPERATING PRESSURE:  125 PSI 
DESIGN PRESSURE:  175 PSI 
 
PCV-1403 PRESSURE CONTROL VALVE 
MAKE:  FISHER 
MODEL:  627-496 C/W ½” ORIFICE 
SPRING RANGE:  5-20 PSI 

 
PCV-1402 PRESSURE CONTROL VALVE 
MAKE:  FISHER 2” 
MODEL NO:  627-579 ½” ORIFICE 
SPRING RANGE: 70-150 PSI 
 
PCV-2101 / PCV-2201 PRESSURE 
CONTROL VALVE 
MAKE:  FISHER 
TYPE:  98 H 
MAX. INLET:  300 @ 180°F 
SPRING RANGE:  130-200 PSI  

 
TCV-2101 / TCV-2201 TEMPERATURE 
CONTROL VALVE 
MAKE:  ROSTRA VERNATHERM 
MODEL:  0250-08-00/200 
 
PCV-4101 PRESSURE CONTROL VALVE 
MAKE:  FISHER 
MODEL NO:  912-101 
 
PCV-4102 PRESSURE CONTROL VALVE 
MAKE:  CCI THERMAL 
MODEL: RTZ-11-15B 

 
TCV-4101 TEMPERATURE CONTROL 
VALVE 
MAKE:  CCI THERMAL 
MODEL NO:  AC-TC-8000N-7 



 
 
 
 
HUSKY ENERGY  
PO#:  8400005280 AFE: US-24526-CG 
QPS CERTIIFED:  QC-54930 
JOB # I-980 
UNIT # SAA-08240 

COMPONENTS CONTINUED 
 

ESDV-4101 100% SHUT OFF VALVE 
MAKE:  CCI THERMAL 
MODEL NO: ASV-375 
MAX PRESSURE: ½ PSI 

 
UY-1101 PUMP ACTUATING SWITCH 
MAKE:  AMOT CONTROLS 
TYPE:  CG 
MODEL NO.:  4057D031H2  

 
ELECTRICAL:   LSH-1101 LEVEL SWITCH HIGH 
     MAKE:  MURPHY 
     MODEL NO:  L1200 
     MAWP: 2000 PSI 

  
     PT-1101 PRESSURE TRANSMITTER 
     MAKE:  WIKA 
     MODEL NO:  E-10 
     RANGE:  0-15 PSI / 4-20 MA 
 

PT-1401 PRESSURE TRANSMITTER 
     MAKE:  WIKA 
     MODEL NO:  N-10 
     RANGE:  0-200 PSI / 4-20 MA  
 

GY-1401 SOLENOID 
     MAKE:  ASCO 
     MODEL NO:  EF8320G202 24V 
     MAWP: 115 PSI  

 
GY-1301 / GY-1302 SOLENOID 

     MAKE:  ASCO 
MODEL NO:  EF8320G202 24V 
MAWP: 115 PSI  

 



 
 
 
 
HUSKY ENERGY  
PO#:  8400005280 AFE: US-24526-CG 
QPS CERTIIFED:  QC-54930 
JOB # I-980 
UNIT # SAA-08240 

COMPONENTS CONTINUED 
 
FT-1401 FLO TRANSMITTER 
MAKE:  FISHER 
TYPE:  FLOBOSS 103 
MODEL NO:  0205E2DABA1N00 
INPUT VOLT:  8-28 VDC 
POWER: 18-WATTS MAX 
TEMP. RANGE:  -40 TO +75°C 
TYPE 4 ENCLOSURE 
SERIAL NO:  17959040 

 
PSL-2101 / PSL-2201 PRESSURE SWITCH 
LOW SUCTION 
MAKE:  CUSTOM CONTROL SENSORS 
MODEL NO:  675GE8001 
SET @ 2” WC FALLING 

 
PSH-2101 / PSH-2201 PRESSURE SWITCH  
HIGH DISCHARGE 
MAKE:  CUSTOM CONTROL SENSORS 
MODEL NO:  6900GE18 
SET @ 145 PSI RISING 

 
TSH-2101 / TSH-2201 HIGH TEMPERATURE 
SHUT DOWN 
MAKE:  CUSTOM CONTROL SENSORS 
MODEL NO:  6900TE16 
SET @ 240°F RISING 

 
PANEL ELECTRICAL:  SCROLL VFD PANEL 
     MAKE:  PYRAMID CORPORATION 
     MODEL: SCROLL COMPRESSOR-VFD 

DATE:  07/10/08 
     CSA APPROVAL:  LR29807 
     AMPS:  20/5/30 
     VOLTS:  480 VAC / 120 VAC / 24 VDC 
     FREQ:  60 HZ 
     PHASE:  1/3 
     SERIAL NO:  A131-9193 

 



 
 
 
 
HUSKY ENERGY  
PO#:  8400005280 AFE: US-24526-CG 
QPS CERTIIFED:  QC-54930 
JOB # I-980 
UNIT # SAA-08240 

COMPONENTS CONTINUED 
 
VFD CONTROLLERS 

     MAKE:  CONTROL TECHNIQUES 
     MODEL: COMMANDER SK 
     MODEL NO:  SK2402 
     VFD 1 SERIAL NO:  2081602077 

VFD 2 SERIAL NO:  2081602977 
 
PLC 

     MAKE:  ALLEN-BRADLEY 
     MODEL: MICRO LOGIX 1200 
     CAT. NO.: 1762-IF20F2 AD1.2 

 
POWER SUPPLY 

     MAKE:  PHOENIX CONTACT 
     MODEL: QUINT-PS-3X400-500AC/24DC/30 
     PART NO:  120267.8 
     ORDER NO: 2938633 
     SERIAL NO:  PSB5585344 

 
TRANSFORMER 

     MAKE:  SIEMENS 
     CAT NO: MT0500A 
     c/w 5A FUSE 
 

THERMOSTAT 
     MAKE:  HOFFMAN 
     PART NO: 35347001 
      

HEATER 
     MAKE:  DBK 
     MODEL NO: FGC1031.2R 
     CIRRUS 41F100AAE 

 
480 VAC POWER SUPPLY INTERFACE 

     MAKE:  FERRAZ SHAWMUT 
     CAT NO: FSPDB3A 
 



 
 
 
 
HUSKY ENERGY  
PO#:  8400005280 AFE: US-24526-CG 
QPS CERTIIFED:  QC-54930 
JOB # I-980 
UNIT # SAA-08240 

COMPONENTS CONTINUED 
 
24V FUSIBLE LINKS 

     MAKE: FERRAZ SHAWMUT 
     SERIES: ULTRA SAFE 
     CAT NO.: USM1   Y213944 
 
     PANEL COOLING FANS 
     MAKE:  MECHATRONICS INC. 
     MODEL: G1225E24B 

 
HMI PANEL 

     MAKE:  PYRAMID CORPORATION 
     MODEL:  24 VDC, 8 AMPS 
     QPS CERTIFIED:  QCC-98872 
 

OPERATOR CONTROL PANEL 
     MAKE:  ALLEN-BRADLEY 
     MODEL:  PANEL VIEW 300 MICRO 
     CAT. NO.:  2711-M3A18L1 

 
ESD BUTTON 

     MAKE:  ALLEN BRADLEY 
     CAT. NO.:  800T-FX6; 800T-XD2P 

 
PRESSURE GAUGES &  PI-1101 PRESSURE INDICATOR 
TEMPERATURE INDICATORS: MAKE:  WIKA SS LF 
     SCALE:  0-30 PSI / 0-205 KPA 
     SIZE:  ¼” LM X 2 ½” FACE 

 
PI-1102 PRESSURE INDICATOR 

     MAKE:  WIKA SS LF 
     SCALE:  0-30 PSI / 0-205 KPA 
     SIZE:  ¼” LM X 2 ½” FACE 
 

PI-1201 PRESSURE INDICATOR 
     MAKE:  WIKA SS LF 
     SCALE:  0-160 PSI / 0-1100 KPA 
     SIZE:  ¼” LM X 2 ½” FACE 

 



 
 
 
 
HUSKY ENERGY  
PO#:  8400005280 AFE: US-24526-CG 
QPS CERTIIFED:  QC-54930 
JOB # I-980 
UNIT # SAA-08240 

COMPONENTS CONTINUED 
 
PI-1301 / PI-1401 PRESSURE INDICATOR 

     MAKE:  WIKA SS LF 
     SCALE:  0-160 PSI / 0-1100 KPA 
     SIZE:  ¼” LM X 2 ½” FACE 
 

PI-1202 PRESSURE INDICATOR 
     MAKE:  WIKA 
     SCALE:  -30” HG - 15 PSI 
     SIZE:  ¼” LM X 2 ½” FACE 

 
PI-1402 PRESSURE INDICATOR 

     MAKE:  KIMRAY 
     SCALE:  0-160 PSI / 0-1100 KPA 
     SIZE:  ¼” LM X 2” FACE 

 
PI-1405 PRESSURE INDICATOR 

     MAKE:  WIKA SS LF 
     SCALE:  0-30 PSI / 0-205 KPA 
     SIZE:  ¼” LM X 2 ½” FACE 

 
PI-1404 PRESSURE INDICATOR 

     MAKE:  WIKA SS LF 
     SCALE:  0-160 PSI / 0-1100 KPA 
     SIZE:  ¼” LM X 2 ½” FACE 
 

PI-1403 PRESSURE INDICATOR 
     MAKE:  WIKA SS LF 
     SCALE:  0-160 PSI / 0-1100 KPA 
     SIZE:  ¼” LM X 2 ½” FACE 

 
PI-2101 / PI-2201 PRESSURE INDICATOR 

     MAKE:  SWAGELOK SS LF 
     SCALE:  0-200 PSI / 0-13.5 BAR 
     SIZE:  ¼” LM X 2 ½” FACE 
 



 
 
 
 
HUSKY ENERGY  
PO#:  8400005280 AFE: US-24526-CG 
QPS CERTIIFED:  QC-54930 
JOB # I-980 
UNIT # SAA-08240 

COMPONENTS CONTINUED 
 
PI-2102 / PI-2202 PRESSURE  
INDICATOR 

     MAKE:  SWAGELOK SS LF 
     SCALE:  0-200 PSI / 0-13.5 BAR 
     SIZE:  ¼” LM X 2 ½” FACE 

 
TI-1301 / TI-1401 TEMPERATURE  
INDICATOR 

     MAKE:  TREND (a Division of Wika) 
     SCALE:  -40 TO 160°F / -40 TO 70°C 
     SIZE:  ½” CBM X 3” FACE X 6” STEM 

 
TW-1301 / TW-1401 THERMOWELL 

     MAKE:  WIKA 
     Size:  1” x ½” x 6” STEM x STD BORE 
     Material: 316 SS  

 
MISC:     LG-1101 / LG-1201 LEVEL GAUGE 
     MAKE:  PENBERTHY 
     MODEL NO:  1RL-4 
     ASSEMBLY NO: 70003-000 
     CRN NO: OF0990.9C 
 

GV-1101 & GV-1102 / GV-1201 & GV-1202  
GAUGE VALVES 

     MAKE:  PENBERTHY 
     MODEL NO:  330 J 
     CRN NO:  OF0990.9C 
 
     SG-1301 / SG-1401 SIGHT GLASS 
     MAKE:  LUBE DEVICES INC. 
     MODEL NO:  LSP51-09 



 
 
 
 
HUSKY ENERGY  
PO#:  8400005280 AFE: US-24526-CG 
QPS CERTIIFED:  QC-54930 
JOB # I-980 
UNIT # SAA-08240 

COMPONENTS CONTINUED 
 
VALVES:    2” FP SS BALL VALVE 

MAKE: MA STEWART 
MODEL: G-2 
2000-PSI WOG 

     CRN: OC0374.123456789 
     HEAT CODE:  0108 
          

2” FP SWING CHECK VALVE 
MAKE: WHEATLEY 
1000-PSI WOG 

 
     1” FP SS BALL VALVE 

MAKE: MA STEWART 
MODEL: G-2 
2000-PSI WOG 

     CRN: OC0374.123456789 
     HEAT CODE:  0108, 1206 
      

1” FP SWING CHECK VALVE 
MAKE: WHEATLEY 
1000-PSI WOG 
 
1” FP INLINE SPRING CHECK VALVE 
MAKE: ZINGA 
MODEL: LRV-10-20 

 
½” FP SS BALL VALVE 
MAKE: MA STEWART 
MODEL: G-2 
2000-PSI WOG 

     CRN: OC0374.123456789 
     HEAT CODE:  1007 
 

½” SWING CHECK VALVE 
MAKE: WHEATLEY 
2160-PSI WOG 

 



 
 
 
 
HUSKY ENERGY  
PO#:  8400005280 AFE: US-24526-CG 
QPS CERTIIFED:  QC-54930 
JOB # I-980 
UNIT # SAA-08240 

COMPONENTS CONTINUED 
 
½” F X F NEEDLE VALVE 
MAKE: ANDERSON GREENWOOD 
MODEL: H1VDC4Q-021263-005 
MAWP: 6000-PSI @ 200°F 
HEAT CODE:  D031 
 
3/8” FP SS BALL VALVE 
MAKE: MA STEWART 
MODEL: G-2 
2000-PSI WOG 

     CRN: OC0374.123456789 
     HEAT CODE:  0207 
 

3/8” RP SS BALL VALVE 
MAKE: W & F 
MODEL: MH 27906 
 
¼” F X F NEEDLE VALVE 
MAKE: ANDERSON GREENWOOD 
MODEL: H5RDC-2 
MAWP: 6000-PSI @ 200°F 
 
¼” M X F NEEDLE VALVE 
MAKE: ANDERSON GREENWOOD 
MODEL: H5RDC-22 
MAWP: 6000-PSI @ 200°F 
 
RO-1301 
UNION MOUNTED RESTRICTION ORIFICE 
½” OD x 1/16” BORE 

 



 
 
 
 
HUSKY ENERGY  
PO#:  8400005280 AFE: US-24526-CG 
QPS CERTIIFED:  QC-54930 
JOB # I-980 
UNIT # SAA-08240 

COMPONENTS CONTINUED 
 
STUDS:  SA-193, B7M 
SIZE:  ½” X 2 ½”  
 
NUTS:  SA-194, 2HM 
SIZE:  ½” 
 
GASKETS:  316SS 
SIZE:  1” 150# RF 
 
TUBING:  ½” X 0.035 WALL 

     HEAT CODE:  V30959                                    
                  

     3/8” X 0.035 WALL 
       HEAT CODE:  772-1901, 656-2605 

 
 



 
 
 
 
HUSKY ENERGY  
PO#:  8400005280 AFE: US-24526-CG 
QPS CERTIIFED:  QC-54930 
JOB # I-980 
UNIT # SAA-08240 
     FITTINGS: 

 
DESCRIPTION:    GRADE:  HEAT NO: 
 
2” FS THRD UNION 3000   SA-105N  UPO, 6EU 
2” FS THRD 90° ELL 2000   SA-105N  HRS 
2” FS THRD TEE 2000   SA-105N  HFI, HPL 
2” X 1” FS THRD RED TEE 3000  SA-105N  2779 
2” X 8” XS NIPPLE    SA-106B  539229, 22877 
2” X 7” XS NIPPLE    SA-106B  760659, 745635 
2” X 6” XS NIPPLE    SA-106B  22877 
2” X 5” XS NIPPLE    SA-106B  R4O 
2” X 4 ½” XS NIPPLE   SA-106B  NDO 
2” X 4” XS NIPPLE    SA-106B  XA4, 539229 
2” X 3 ½” XS NIPPLE   SA-106B  22877 
2” X 3” XS NIPPLE    SA-106B  AI47 
2” X 2 ½” XS NIPPLE   SA-106B  539229 
2” X 1 ½” XS SWAGE TBE   SA234-WPB  B643 
2” X 1” XS SWAGE TBE   SA234-WPB  79169, 72431 
2” X ¼” XS SWAGE TBE   SA234-WPB  72431 
2” FS THRD PLUG    SA-105N  N90 
 
1 ½” FS THRD 90° ELL 2000  SA-105N  HM3 
1 ½” X 4” XS NIPPLE   SA-106B  748674 
 
1” 150# RF BLIND FLANGE  SA-105N  01875 
1” 150# RF THRD FLANGE  SA-105N  1419 
1” FS THRD UNION 3000   SA-105N  LULB, UX4 
1” FS THRD 90° ELL 2000   SA-105N  NDCL, NTBN, GU9 
1” FS THRD TEE 2000   SA-105N  TP5 
1” X ½” FS THRD RED TEE 3000 SA-105N  2610 
1” FS THRD CROSS 2000   SA-105N  HBO 
1” X 8” XS NIPPLE    SA-106B  Y07020732, 23651 
1” X 7” XS NIPPLE    SA-106B  R4D 
1” X 6” XS NIPPLE    SA-106B  88T 
1” X 5 ½” XS NIPPLE   SA-106B  YT4, 528697 
1” X 5” XS NIPPLE    SA-106B  538697 
1” X 4 ½” XS NIPPLE   SA-106B  538697 



 
 
 
 
HUSKY ENERGY  
PO#:  8400005280 AFE: US-24526-CG 
QPS CERTIIFED:  QC-54930 
JOB # I-980 
UNIT # SAA-08240 

FITTINGS CONTINUED: 
 
DESCRIPTION:    GRADE:  HEAT NO: 
 
1” X 4” XS NIPPLE    SA-106B  XPU, 23651 
1” X 3 ½” XS NIPPLE   SA-106B  Y706-1082,  

538697, Y0606755 
1” X 3” XS NIPPLE    SA-106B  538697 
1” X 2 ½” XS NIPPLE   SA-106B  538697 
1” X 2” XS NIPPLE    SA-106B  X9U, 53878 
1” X ¾” XS SWAGE TBE   SA234-WPB  79141 
1” X ½” XS SWAGE TBE   SA234-WPB  79141 
1” X ¼” XS SWAGE TBE   SA234-WPB  79141, 78092 
1” FS THRD PLUG    SA-105N  N59 
 
¾” FS THRD 90° ELL 2000  SA-105N  A64 
¾” X 4” XS NIPPLE    SA-106B  162829 
¾” X 2” XS NIPPLE    SA-106B  162829 
¾” FS THRD PLUG    SA-105N  2717 
 
½” FS THRD UNION 3000   SA-105N  9CU 
½” FS THRD 90° ELL 2000  SA-105N  A87 
½” FS THRD TEE 2000   SA-105N  TU9 
½” X 8” XS NIPPLE    SA-106B  252716 
½” X 6” XS NIPPLE    SA-106B  163226 
½” X 4 ½” XS NIPPLE   SA-106B  55175 
½” X 4” XS NIPPLE    SA-106B  71678 
½” X 3 ½” XS NIPPLE   SA-106B  163226 
½” X 3” XS NIPPLE  SA-106B  AH80, 163226 
½” X 2 ½” XS NIPPLE  SA-106B  163226 
½” X 2” XS NIPPLE    SA-106B  54094, AI6 
½” X 1 ½” XS NIPPLE   SA-106B  54094 
½” X 3/8” XS SWAGE   SA234-WPB  72475 
½” X ¼” XS SWAGE   SA234-WPB  72475 
½” FS THRD PLUG    SA-105N  2810 



 
 
 
 
HUSKY ENERGY  
PO#:  8400005280 AFE: US-24526-CG 
QPS CERTIIFED:  QC-54930 
JOB # I-980 
UNIT # SAA-08240 

FITTINGS CONTINUED: 
 
DESCRIPTION:    GRADE:  HEAT NO: 
 
3/8” FS THRD TEE 2000   SA-105N  TM1 
3/8” X 4” XS NIPPLE   SA-106B  Y03 
3/8” X 1 ½” XS NIPPLE   SA-106B  95492 
3/8” X ¼” XS SWAGE TBE   SA234-WPB  72475 
3/8” FS THRD PLUG   SA-105N  2396 
 
¼” FS THRD 90° ELL 2000  SA-105N  54A 
¼” FS THRD TEE 2000   SA-105N  TU7 
¼” FS THRD CROSS 2000  SA-105N  CRBN 
¼” X 5” XS NIPPLE    SA-106B  47322 
¼” X 3” XS NIPPLE    SA-106B  RY5 
¼” X 2” XS NIPPLE    SA-106B  80491 
¼” X 1 ½” XS NIPPLE   SA-106B  62841 
¼” FS THRD PLUG    SA-105N  C19 
 
PIPE: 
 
2” SCH 80 SMLS PIPE   SA-106B  2-DC, 2-DE, 2-DF 
1 ½” SCH 80 SMLS PIPE   SA-106B  1.5-Q 
1” SCH 80 SMLS PIPE   SA-106B  1-LS, 1-LRA 
½” SCH 80 SMLS PIPE   SA-106B  .5-Q 



 
 
 
 
HUSKY ENERGY  
PO#:  8400005280 AFE: US-24526-CG 
QPS CERTIIFED:  QC-54930 
JOB # I-980 
UNIT # SAA-08240 

MECHANICAL INFORMATION 
 
COMPRESSOR OIL 
 COPELAND FUEL GAS BOOSTER OIL 
 CP-6006 SERIES 
 POLYALPHAOLEFIN 
 SYNTHETIC HYDROCARBON 
 SUPPLIED BY COPELAND SCROLL 
      
DRYING TOWER MEDIA 
 ALCOA INDUSTRIAL CHEMICALS 
 ACTIVATED ALUMINA (ALL GRADES) SOLID F-200 
 ALUMINUM OXIDE 
 SUPPLIED BY BRENNTAG STINNES LOGISTICS 
 



 

2 
P&ID’S 
WELD MAPS / X-RAY REPORTS













































 

3 PSV’S





















 

4 MFG. DATA REPORTS





















































































































































































































 

5 
TEST & CALIBRATION & 
PWHT REPORTS 



































 

6 AB 83 / CHECKLISTS





















 

7 MTR’S 
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Copeland Customer Servio
(800) 996-466

www.copeland-corp.coml

Material Data Safety Sheet

From: Copeland Customer Service

Subject: Copeland Fuel Gas Booster Oil

CAUTION:
This oil is intended for use only in the Copeland Fuel Gas Booster.

Use of any other oil in the Copeland Fuel Gas Booster oil may result in failure
and is not covered by warranty.

Dispose Waste Oil Properly:
If the oil has not been contaminated it can be disposed the same as a synthetic
motor oil.

If the oil is contaminated the end user must comply with all applicable regulations
for disposal of hazardous materials.

Supplier:
CPI Engineering Services INC.
2300 James Savage Rd.
Midland, MI 48642

Emergency Number: (989) 496-3780

FormNo. 2001-125
Page 1 of 5
Revision 1
Issued 12/17/01

Copeland is a registered trademark of Copeland Corporation. @2001Copeland Corporation.



Section 1 Product Name and Information

Product (Trade Name and Synonyms): CP-6006 Series
Chemical Name: Polyalphaolefin
Chemical Family: Synthetic Hydrocarbon
Formula: C1OnH2on+2

CAS#: Proprietary

Section 2 Components and Hazard Statement

This product is non-hazardous. The product contains no known carcinogens.
No special warning labels are required under OSHA 29 CFR 1910.1200.

FDAStatement. This product complies with FDA 21 CFR 178.3570 regarding
lubricants for incidental food contact.

Section 3 Safe Handlingand Storage

Handling. Do not take internally. Avoid contact with skin, eyes, and clothing.
Upon contact with skin, wash with soap and water. Flush eyes with water for 15
minutes and consult physician. Wash contaminated clothing before reuse.

Storage. Keep container tightly sealed when not in use.

Section 4 Physical Data

Appearance: Clear, water-white liquid
Boiling Point: >300°F
Vapor Pressure: <0.01mmHg @ 20°C
Specific Gravity (water=1): 0.79-0.85
Volatiles, Percent by Volume: 0%
Odor: None
Solubility in Water: Insoluble
Evaporation Rate (butyl acetate=1): Nil

Form No. 2001-125
Page 2 of 5
Revision 1
Issued 12/17/01

Copeland is a registered trademarkof CopelandCorporation. @2001Copeland Corporation.
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Section 5 Fire and Explosion Hazards

Flash Point (by Cleveland Open Cup): 320-530°F (160-276°C)
Flammable Limits: not established
Autoignition Temperature: no data
HMIS Ratings:

Health: 0
Flammability: 1
Reactivity: 0

NFPA Ratings: not established

Extinguishing Media: Dry chemical; C02 foam; water spray (fog)

Unusual Fire and Explosion Hazards: None

Special Fire Fighting Techniques: Burning fluid may evolve irritating/noxious
fumes. Firefighters should use NIOSH/MNSA-approved self-contained
breathing apparatus.
Use water to cool fire-exposed containers. Use water carefully near exposed
liquid to avoid frothing and splashing of hot liquid.

Section 6 Reactivity Data

Stability: Stable
Hazardous Polymerization: Will not occur
Incompatible Materials: Strong oxidizers
Conditions to Avoid: Excessive heat
Hazardous Decomposition Products:Analogous compounds evolve carbon
monoxide, carbon dioxide, and other unidentified fragments when burned. See
Section 5.

Form No. 2001-125
Page 3 of 5
Revision 1
Issued 12/17/01

Copeland is a registered trademark of CopelandCorporation. @2001Copeland Corporation.



Section 7 Health Hazard Data

Threshold Limit Value: 5mg/m3ACGIH
Situations to Avoid: Avoid breathing oil mists
First Aid Procedures:
Ingestion: Consult physician at once. DO NOT INDUCE VOMITING. May
cause nausea and diarrhea.
Inhalation: Product is not toxic by inhalation. If oil mist is inhaled, remove to fresh
air and consult physician.
To the best of our knowledge the toxicity of this product has not been fully
investigated. Analogous compounds are considered to be essentially non-
toxic.

Section 8 Personal Protection Information

Respiratory Protection: Use in well ventilated area
Ventilation: Local exhaust
Protective Gloves: Not required, but recommended,especially for prolonged
exposure.
Eye/Face Protection: Goggles

Section 9 Spill or leak Procedures

In Case of Spill: Wear suitable protective equipment, especially goggles. Stop
source of spill. Dike spill area. Use absorbent materials to soak up fluid (Le.
sand, sawdust, and commercially available materials). Wash spill area with large
amounts of water. Properly dispose of all materials.

Section 10 Waste Disposal Methods

Incinerate this product and all associated wastes in a licensed facility in
accordance with Federal, state, and local regulations.

Form No. 2001-125
Page 4 of 5
Revision 1
Issued 12/17/01
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The information in this material safety data sheet should be provided to all who
use, handle, store, transport, or are otherwise exposed to this product. CPI
believes the information in this document to be reliable and up to date as of the
date of publication, but makes no guarantee that it is.

For additional information or if questions arise, please contact Copeland
Customer Service.

Copeland Customer Service:
Phone: (800) 996-4660
Fax: (937) 493-2447
E-mail: scroll@copeland-corp.com

Copeland Corporation
1675 W. Campbell Rd.
P.O. Box 669
Sidney, Ohio 45365-0669
Phone: (937) 498-3011
Toll Free: (800) 440-6512

Form No. 2001-125
Page 5 of 5
Revision 1
Issued 12/17/01
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Smooth spheres of uniform size and
high crush strength for drying gases
and liquids
Product Information
F-200 is a smooth sphere of acti-
vated alumina produced by Alc:08's
unique manufaclutlng process, and
Is available in . variety of sizes.
F-200 Is an excehnt desiccant for

drying . wide variety of liquids aftd
gases. Although 8. moJecules are
8dIorbed to some extent on F-200.
those molecules having the btghest
polarity are preferenllally 8dsofbed.
Stream conditions such as pressure.
concentration and molecular weight
of the molecules, temperature, and

. site competing moaeculea affect the
efficktnq- of adsorption.

Product Benefits
1.Unlform ball size. This properly is
especially usBfulln high pressure
gas debydnltion where minimizing
pressure drop Is Important. The uni-
form size and sphericity of F~200
prevents adsorbent segregation
durIng pneumatic loading, thus
minimizing chaMellng and yield"'9
more effICient use of the entire
desiccant tower.

2. High crush stlefI1Ith. F-200 has a
high crush strength which allows
rapid pneumatic toadIngof towers.
The high crush sirength also allows
use ot taller towers that make mor.
efficient use of the desiccant F.200

activated alumina Is highly resistant
to amine attack. Furthermore,
F-2QO'shigh crush strength enables
it to dehydrate acid containing
gases and Iqulda, such as CO2' for
a longer operating life.

3. low abrasion. The low abrasion
of F-200 ensures less dusting during
InInsport, loading, and seme8 ire
whld1 reduces P'8$$Ut8 drop and
minimizes downstream valve and
filler plugging, common with dustier
products.

4. Highadsorptive cal*it)'. F--200's

high surface area and tailored pore
dislributlon provide a high dynamic
HzO adsbrptIon capadty. With
proper tower desIgn and effective
regeneration. F-200 can achieve In

ultra low HaO eftIuent specification
(i.e. dew point). F-2OOalso has
excellent cycflc stability that yields
s longlife.

Applications
1. Drying.Nearly all gases 8I\d
liquids can be dried wiIb F.200.
Water remoY8l i8 often necessary
for eflicient processing, St~8,
and transportation of fluids.

The 3116" size i8 normally recom-
mend foe vapor phase clehydretion
epplk:ationswhero pressure drop
minimization yet high HzO edsofp-
Honcapacity is de8lr8b1&. The 1/4"
size provides the lowest pressure
drop characteristics in vapor phase
service but does not hav& H high
an Hz(>adsorption capacity as do
smeller diameter Ilzes of F.200.

The 118"and 7 x 14 Tyler mesh size
are recommended for use in liquid
dehydration end other mass transfer
limited adsorption app\icalion$.

F.2QOIs rapidlybecoming the
Indu.try sIanderd for drying c0m-
pressed all. Providing long service
life with performance at or below
deW point specffic8tlons, F-200 1$I
"peace of mind' product for both
I.rge andsmaftdryers.

F~200 is appropriate for us. in de-
hydrating gases In both thermally
regenerative (350 10 600°F) and
pressureswing(P~ modes.- ~.

Adsorption I80Iherm for
F-200.111"0 25"C
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2. Acid removal. Transformer oils,
lubricating oils, at!d refrigenmts
form degradation adds upon use..
F.200 will remove these ecfds
during U&e.In the manufacture of
chlorinated and/or lluorinated hydr0-
carbOns, removal of Ihese residual
halides and waler is essential for a

nooconos1ve product.

3. PI'OC8aIJstream purification.
F-200 is excellent for removal of

highly polar compounda such as

TBC,~~,e~~.ero.ftabo

readily adsorbs heavy mttallons
from hydrocerbons.

4. HydI'Ocarbon adsOrpllon. Under
proper operating CQnd1t1ons.1he
pore size distributions and surface
chemistry of activated aIum/nas are
conducive to the adsorption of
hydrocarbona.

Surface 8f88, m21g

Total pore volume, c:cIg

Packed Bi:A Density, IbsIfP (kgIm3)

Cru8h ~ Ibs,(IqJs)
AbrasIon /o8s, wt%

Water Adsorption Data
Static sorption @ 11% RH

Static sorption @ 58% RH

Static sorption 0 97% RH

7X14Tyler mesh
(2.0 mm)

360

0.5

48 (769)
11(5)

0.1

118Inch

(3.2 mmJ.
355

0.5

48 (769)
30 (14)

0.1

3118Inch

~.8 mm)
340
0.5

48 (169)
65 (25)

0.1

114Inch

(8,4 mmt
325
0.5

48 (7~L-.
TO(32)

0.1

8
22
42

8
22
42

Ctlemlcal

AJ8--.
SI02

FeA.
Na20
LOI(250.1100"C)

wt%
93.1
0.02
0.02
0.30
6.5

7

21

40

7

19

38

NothIng,... !IIIconstIU8t.f.. 8n
IllYlllllblIoUIG~ c:cMINCI~ paIenI8
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CUSTOMER : 45322366
SALES AREA: ABOD
DATE : 09.01.2003

PC COMPRESSION
A DIV OF PYRAMID CORP
607- 15 AVE
NISKU, AB
TOC 2GO CA

RE: MATERIAL SAFETY DATA SHEETS------------------------------------------------------

FIND ENCLOSED THE NEW/REVISED MATERIAL SAFETY DATA SHEETS FOR PRODUCTS
THAT OUR RECORDS INDICATED ARE REQUIRED. SHOULD YOU HAVE ANY QUESTIONS
REGARDING THESE DOCUMENTS, PLEASE CONTACT OUR WHMIS CONTROLLER
IMMEDIATELY SO THAT WE MAY FURTHER ASSIST YOU. LISTED BELOW IS THE NAME
OF OUR WHMIS CONTROLLER FOR YOUR ACCOUNT.
BRENNTAG CANADA INC. REQUIRES, AS A CONDITION OF SALE, THAT VITAL
SAFETY AND HEALTH INFORMATION BE COMMUNICATED TO ALL END-USERS,

ITEM MSDS NUMBER DESCRIPTION
LANGUAGE # OF COPIES

REFERENCE/
ORDER NUMBER

REVISION1 HCI0872/03A
00062014

ACTIVATED ALUMINA (ALL GRADES)
ENGLISH 01

SUZANNELAVOIE
REGIONAL WHMIS COORDINATOR
Alberta District
Brenntag Canada Inc.
777-8 TH. AVE. S.W., 19TH. Floor
Calgary, AB
T2P 3R5
Phone: 403-263-8660
Fax: 403-233-7011



B renn1:ag Ca nada Inc. BRENNTAG
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MATERIAL SAFETY DATA SHEET

ACTIVATED ALUMINA (ALL GRADES), SOLID

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION

Brenntag Canada Inc.
43 Jutland Road.

Toronto, Ontario
M8Z 2G6
(416) 259-8231

WHMIS Number: 00062014

Index: HCI0872/03A
Effective Date: 2003 January 08
Date of Revision: 2003 January 08

EMERGENCY TELEPHONE NUMBERS

Toronto, ON (416) 226-6117
Edmonton, AB (780) 424-1754

Montreal, QC (514) 861-1211
Calgary, AB (403) 263-8660

Winnipeg, MB (204) 943-8827
Vancouver, BC (604) 685-5036

PRODUCT IDENTIFICATION

Product Name: Activated Alumina (All Grades), Solid.
Chemical Name: Aluminium Oxide.

Synonyms: Alumina; Aluminum Trioxide; Alumina Feedstock; Alumina Activated; Activated
Alumina AA; Alumina 202 HF; Alumina AA-400; Alumina A2, Alumina A2 Dupont, Alumina
A201; Alumina A203 CL, Alumina A204-4, Alumina A204-4E, Alumina A206; Alumina ABS;
Alumina Bed Support, Alumina CL-750, Alumina D201, Alumina DD PG, Alumina DD2; Alumina
DD 431, Alumina DD 432; Alumina DD447-165; Alumina DD450; Alumina DD 831, Alumina
F200; Alumina Feedstock; Alumina PX 1; Alumina RF200, Alumina S201, Alumina S400;
Alumina S431; Alumina S501; Alumina S2001; Alumina S-100 SR, Alumina Selexb CDO-200;
Alumina Selexorb CD, Alumina Selexsorb CDX; Alumina Selexsorb CL-750; Alumina Selexsorb

COS; Alumina Selexsorb SPCL, Alumina Spent A2 Dupont; Alumina Support Balls, Alumina
T-162 Tabular; Alumina Tab. T-I061, Selexsorb CL-750; Selexsorb COS; Alumina DRM;
Alumina CG-20, DD-931; CL-760, CP-5, DD-710; SRU; HF 200; A-I, A-2; A-201;
A-202HF; A-206; A-300, A-302; A-305CS; 1/2" CBS; D-201; LCPP; S-200; S-201,
S-2001; DrySep; A-203 (CI), S-501, Claus Catalyst; Activated Alumina Grade A & AA;
Alumina Desiccant, Catalit Alumina; Adsorbent Alumina; MMS-411-120 Aluminum Oxide.

Chemical Family: Inorganic Oxide.
Molecular Formula: A1203.

Product Use: Catalyst. Drying agent. Abrasives. Chemical intermediate.
CAS #: 1344-28-1.

WHMIS Classification / Symbol: Not regulated. / Not required.

READ THE ENTIRE MSDS FOR THE COMPLETE HAZARD EVALUATION OF THIS PRODUCT.

2. HAZARDS IDENTIFICATION

EMERGENCY OVERVIEW: Activated alumina adsorbs certain gases and liquids. While the alumina
itself is principally inert, the bead/powder may exhibit properties of absorbed material.
(3) Dust is irritating to respiratory tract. Low hazard for usual industrial or
commercial handling. See "Other Health Effects" Section. Can decompose at high
temperatures forming toxic gases. Contents may develop pressure on prolonged exposure to
heat.

POTENTIAL HEALTH EFFECTS

The following health effects data pertains only to Activated Alumina. Activated alumina
adsorbs certain gases and liquids. While the alumina itself is principally inert, the
bead/powder may exhibit properties of absorbed material. (3)

Inhalation: Product may be mildly irritating to the nose, throat and respiratory tract and
may cause coughing and sneezing. Excessive contact with powder may cause drying of mucous
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membranes of nose and throat due to absorption of moisture and oils. See "Other Health
Effects" Section.

Skin Contact: This product may cause irritation due to abrasive action. Excessive contact
with powder may cause drying of the skin due to absorption of moisture and oils. May cause
defatting, drying and cracking of the skin. May cause staining.

Skin Absorption: Not likely to be absorbed through the skin.

Eye Contact: This product may cause irritation, redness and possible damage due to
abrasiveness. Excessive contact with powder may cause drying of mucous membranes of the
eyes due to absorption of moisture and oils.

Ingestion: This product may cause mild gastrointestinal discomfort. Ingestion of large
amounts may cause intestinal obstruction.

Other Health Effects: Effects (irritancy) on the skin and eyes may be delayed, and damage
may occur without the sensation or onset of pain. Strict adherence to first aid measures
following any exposure is essential.

May cause staining, metal fume fever, pulmonary fibrosis and pneumoconiosis. Metal fume
fever can be caused by inhalation of fumes formed in the air from welding or heating the
metal. Symptoms of metal fume fever occur about 4 to 12 hours after exposure and usually
last about 24 hours. Recovery is complete with no apparent permanent disability. The
symptoms resemble the "flu" and include: sweating, shivering, headache, fever, chills,
thirstiness, muscle aches, nausea, vomiting, weakness and tiredness. (4)

A metallic or sweet taste in the mouth, dryness or irritation of the throat and coughing
may occur at the time of exposure to the metal fumes. (4)

Some workers develop a short-term immunity so that repeated exposure to the fumes does not
cause metal fume fever. This immunity is quickly lost after short absences from work
(weekends or vacations). (4) pneumoconiosis is the deposition of dust in the lungs and
the tissue's reaction to its presence. When exposure to the dust is severe or prolonged,
the lungs' defenses are overwhelmed.

A severe scarring of the lungs (fibrosis), referred to as Shaver's disease, has been
associated with production of corundum abrasives which involved exposure to the fine
airborne fumes of Aluminum Oxide and Silica. This disease worsens even after exposure has
stopped and has caused death in serious cases. Exposure to Crystalline Silica or to the
mixed dust is believed to be responsible. Early symptoms of the disease include cough,
excessive mucous productions and shortness of breath upon exertion. Modern exposure
controls have almost removed the threat of this disease. (4)

Evidence of scarring of the lungs (pulmonary fibrosis) has been reported among workers
exposed to Aluminum Oxide dust or fume has, in some cases, been attributed to Aluminum
Oxide exposure. However, some of the reports were individual cases, the exposure was
usually mixed and other studies have failed to show similar effects. (4)

Some changes in the lung function and chest x-rays have also been observed in workers
exposed to aluminum oxide. However, these changes have been attributed to chronic
bronchitis related to excessive dust exposure and not specifically to Aluminum Oxide. (4)

Prolonged and repeated exposure to Aluminum may cause pulmonary fibrosis, numbness of the
fingers and encephalopathy (a degenerative disease of the brain) .

There may be a relationship between aluminum exposure and a brain disease which causes
early senility (Alzheimer's Disease), but at present this is unproven and controversial.
Asthma-like symptoms have been reported in association with refining aluminum materials and
fumes from aluminum soldering. (4)

Ingestion of large amounts of Aluminum salts over a prolonged period of
phosphate deficiency, based on animal and human information. Prolonged
large amounts (several grams/day) may result in osteomalacia (softening
bones). (4)

time may lead to
ingestion of vary
and bending of the

3. COMPOSITION, INFORMATION ON INGREDIENTS (Not Intended As Specifications)
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Hazardous Ingredients: None according to Controlled Products Regulations.

Non-Hazardous Ingredients CAS No. ACGIH TLV

Aluminium Oxide
Calcium Oxide

(Lime)
Sodium Oxide
Water

001344-28-1 10 mg/M3 as Al *A4 85 - 95

001305-78-8
001313-59-3
007732-18-5

2 mg/M3
Not Listed.
Not Listed.

5 - 10
1 - 5
Balance.

A4 = Not classifiable as a human carcinogen. (ACGIH-A4)

4. FIRST AID MEASURES

FIRST AID PROCEDURES

The following recommendations pertains only to Activated Alumina.

Inhalation: If respiratory problems arise, move the victim to fresh air. Give artificial
respiration ONLY if breathing has stopped. Give cardiopulmonary resuscitation (CPR) if
there is no breathing AND no pulse. Obtain medical advice IMMEDIATELY.

Skin Contact: Start flushing while removing contaminated clothing. Wash affected areas
thoroughly with soap and water. If irritation, redness, or a burning sensation develops
and persists and obtain medical advice.

Eye Contact: Immediately flush eyes thoroughly for 5 minutes with running water. Hold
eyelids open during flushing. If irritation persists, repeat flushing. Obtain medical
attention.

Ingestion: Do not attempt to give anything by mouth to an unconscious person. If victim is
alert and not convulsing, rinse mouth out and give 1/2 to 1 glass of water to dilute
material. DO NOT induce vomiting. If spontaneous vomiting occurs, have victim lean
forward with head down to avoid breathing in of vomitus, rinse mouth and administer more
water. Obtain medical attention IMMEDIATELY.

Note to Physicians: Treat symptomatically. Medical conditions that may be aggravated by
exposure to this product include diseases of the skin, eyes or respiratory tract.

5. FIRE FIGHTING MEASURES

FLAMMABLE PROPERTIES

Flammability Class (WHMIS): Not regulated.
Flash Point (TCC, Deg. Celsius): Non-combustible (does not burn).
Autoignition Temperature (Deg. Celsius): Not applicable.
Flammability Limits in Air (%): LEL: Not applicable. UEL: Not applicable.

Hazardous Combustion Products: Thermal decomposition products are toxic and may include
oxides of aluminum, calcium and irritating gases.

Unusual Fire or Explosion Hazards: Minimize air borne spreading of dust. Closed containers
exposed to heat may explode. Spilled material may cause floors and contact surfaces to
become slippery.

Sensitivity to Mechanical Impact: Not expected to be sensitive to mechanical impact.
Rate of Burning: Not available.
Explosive Power: Not available.
Sensitivity to Static Discharge: Not expected to be sensitive to static discharge.

EXTINGUISHING MEDIA

Fire Extinguishing Media: Use media appropriate for surrounding fire and/or materials.

FIRE FIGHTING INSTRUCTIONS

---
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Instructions to the Fire Fighters:
become slippery.

Spilled material may cause floors and contact surfaces to

Fire Fighting Protective Equipment:
clothing.

Use self-contained breathing apparatus and protective

6. ACCIDENTAL RELEASE MEASURES

Information in this section is for responding to spills, leaks or releases
or minimize the adverse effects on persons, property and the environment.
specific reporting requirements associated with spills, leaks or releases,
region to region.

in order to prevent
There may be
which change from

Containment and Clean-Up Procedures: Minimize air borne spreading of dust. Wear respirator,
protective clothing and gloves. Avoid dry sweeping. Do not use compressed air to clean
surfaces. Vacuuming or wet sweeping is preferred. Return all material possible to
container for proper disposal. Do not allow to enter sewers or watercourses.

Any recovered product can be used for the usual purpose, depending on the extent and
of contamination. where a package (drum or bag) is damaged and / or leaking, repair
place it into an over-pack drum immediately so as to avoid or minimize material loss
contamination of surrounding environment. Replace damaged containers immediately to
loss of material and contamination of surrounding atmosphere.

kind
it, or
and
avoid

Collect product for recovery or disposal. For release to land, or storm water runoff,
contain discharge by constructing dykes or applying inert absorbent; for release to water,
utilize damming and/or water diversion to minimize the spread of contamination. Ventilate
enclosed spaces. Notify applicable government authority if release is reportable or could
adversely affect the environment. See Section 13, "Disposal Considerations".

7. HANDLING AND STORAGE

HANDLING

Handling Practices: Use normal "good" industrial hygiene and housekeeping practices.
Minimize air borne spreading of dust. Sweep up immediately to eliminate slipping hazard.

Ventilation Requirements: See Section 8, "Engineering Controls".

Other Precautions: Use only with adequate ventilation and avoid breathing dusts. Avoid
contact with eyes, skin or clothing. Wash thoroughly with soap and water after handling.
Wash contaminated clothing thoroughly before re-Use.

STORAGE

Storage Temperature (Deg Celsius): See below.

Ventilation Requirements: General exhaust is acceptable.

Storage Requirements:
sparks and flames.
storage may result
physical damage.

Store in a cool, dry and well-ventilated area. Keep away from heat,
Keep containers closed. Avoid moisture contamination. Prolonged
in lumping or caking. Protect from direct sunlight. Protect against

Special Materials to be Used for Packaging or Containers: Confirm suitability of any
material before using.

8. EXPOSURE CONTROLS / PERSONAL PROTECTION

Recommendations listed in this section indicate the type of equipment which will provide
protection against overexposure to this product. Conditions of use, adequacy of engineering or
other control measures, and actual exposures will dictate the need for specific protective
devices at your workplace.
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ENGINEERING CONTROLS

Engineering Controls: General exhaust is acceptable. Local exhaust ventilation preferred.
Make up air should be supplied to balance air that is removed by local or general exhaust
ventilation. Ventilate low lying areas such as sumps or pits where dense dust may collect.

PERSONAL PROTECTIVE EQUIPMENT (PPE)

Eye Protection: Safety glasses with side shields are recommended to prevent eye contact.
Use chemical safety goggles when there is potential for eye contact. Contact lenses should
not be worn when working with this material.

Skin Protection: Gloves and protective clothing made from cotton, canvas, rubber or plastic
should be impervious under conditions of use. Prior to use, user should confirm
impermeability. Discard contaminated gloves.

Respiratory Protection: No specific guidelines available. A NIOSH/MSHA approved dust mask
for concentrations of nuisance dust up to 100 mg/M3 particulate. An air-supplied
respirator if concentrations are higher or unknown.

If while wearing a respiratory protection, you can smell, taste or otherwise detect anything
unusual, or in the case of a full facepiece respirator you experience eye irritation, leave
the area immediately. Check to make sure the respirator to face seal is still good. If it
is, replace the filter, cartridge or canister. If the seal is no longer good, you may need
a new respirator. (4)

Other Personal Protective Equipment: Wear regular work clothing. The use of coveralls is
recommended. Locate safety shower and eyewash station close to chemical handling area.
Take all precautions to avoid personal contact.

EXPOSURE GUIDELINES

Recommended Exposure Limit: None established for this product.

ACGIH TLV
(STEL)

OSHA PEL
(TWA) (STEL)

NIOSH REL
(TWA) (STEL)

Calcium Oxide
(Lime)

15 mg/M3

as Al (Total dust)

5 mg/M3 2 mg/M3

Aluminum Oxide

9. PHYSICAL AND CHEMICAL PROPERTIES (Not intended as Specifications)

Physical State: Solid.
Appearance and Odour: Dry, white granules: fine sized, beads pucks, or powder. Odourless.
Odour Threshold (ppm): Not applicable.
Boiling Range (Deg Celsius): 2,980.
Melting/Freezing Point (Deg Celsius): 2,045 to 2,072.
Vapour Pressure (mm Hg at 20 Deg. Celsius): Not applicable.
Vapour Density (Air = 1.0): Not applicable.
Relative Density (g/cc): 3.0 to 3.7.
Bulk Density: 640 to 691 Kg/M3; 40 to 60 Ib/ft3.
Viscosity: Not applicable.
Evaporation Rate (Butyl Acetate = 1.0): Not applicable.
Solubility: Not soluble in water.
% Volatile by Volume: 0 %.
pH: Not available.
Coefficient of Water/Oil Distribution: Not available.

Volatile Organic Compounds (VOC): Not applicable.

10. STABILITY AND REACTIVITY

CHEMICAL STABILITY
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Under Normal Conditions: Stable.
Under Fire Conditions: Not flammable.
Hazardous Polymerization: Will not occur.

Conditions to Avoid: High temperatures, sparks, open flames and all other sources of
ignition. Minimize air borne spreading of dust. Sweep up immediately to eliminate
slipping hazard.

Materials to Avoid: Strong oxidizers. Lewis or mineral acids. Chlorine trifluoride.
Ethylene Oxide. Vinyl Acetate.

Activated alumina adsorbs certain gases and liquids. While the alumina itself is
principally inert, the bead/powder may exhibit properties of absorbed material. (3)

Decomposition or Combustion Products: Thermal decomposition products are toxic and may
include oxides of aluminum, calcium and irritating gases.

11. TOXICOLOGICAL INFORMATION

Toxicological Data: None established for this product.

Aluminium Oxide Meaningful toxicological test data
could not be found for this substance.

Calcium Oxide Meaningful toxicological test data
could not be found for this substance.

Carcinogenicity Data: The ingredient(s) of this product is (are) not classed as carcinogenic
by ACGIH, IARC, OSHA or NTP. See "Other Studies Relevant to Material".

Reproductive Data: No adverse reproductive effects are anticipated.
Mutagenicity Data: No adverse mutagenic effects are anticipated.
Teratogenicity Data: No adverse teratogenic effects are anticipated.
Respiratory / Skin Sensitization Data: None known.
Synergistic Materials: None known.

Other Studies Relevant to Material: In animal studies, another insoluble Aluminum compound
(Aluminum Hydroxide) was not embryotoxic or fetotoxic, unless administered in the presence
of citric acid, lactic acid or ascorbic acid. In these cases, there was also maternal
toxicity. Very high oral exposure of rats to soluble Aluminum compounds has caused
fetotoxicity, in the absence of maternal toxicity. It is not known if Aluminum or its
insoluble compounds would have a similar effect. (4)

An insoluble Aluminum compound (Aluminum Hydroxide) produced no evidence of embryo or
fetotoxicity when administered orally to mice. However, when it was administered with
common dietary constituents, such as citric acid, lactic acid and ascorbic acid,
fetotoxicity was observed in the presence of maternal toxicity. These studies indicate
that Aluminum absorption may be greatly enhanced by certain dietary constituents. Other
reports have indicated that very high oral doses of soluble Aluminum compounds during
lactation have caused fetotoxicity, in the absence of maternal toxicity. It is not known
if Aluminum or its insoluble compounds would have a similar effect. (4)

Application of a compound containing 96.7 % atomized Aluminum caused irritation to
eyes, but no corneal opacity and cleared up within seven days. Slight inflamation
small lens opacity have been observed following implantation of Aluminum particles
eye. No irritation was observed after application of a compound containing 96.7 %
Aluminum to intact or abraded skin. (4)

the
and
into the
atomized

12. ECOLOGICAL INFORMATION

Ecotoxicity: Not available. May be harmful to aquatic life.

Environmental Fate: Not available. Can be dangerous if allowed to enter drinking water
intakes. Product has an unaesthetic appearance and can be a nuisance. Do not contaminate
domestic or irrigation water supplies, lakes, streams, ponds, or rivers.
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13. DISPOSAL CONSIDERATIONS

Deactivating Chemicals: None required.

Waste Disposal Methods: This information applies to the material as manufactured.
Reevaluation of the product may be required by the user at the time of disposal since the
product uses, transformations, mixtures and processes may influence waste classification.
Small quantities (less than 25 Kg) of unused portions of this product may be discarded with
normal, non-hazardous industrial wastes. Large quantities (25 Kg or more)of unused
portions of this product may be discarded with normal, non-hazardous wastes, however such
disposal should be cleared with the intended recipient. Disposal of post-service material
must be done in accordance with local regulations.

The product may pose new hazards as a result of its use. It may be necessary to test the
post-service flash point and/or leachable heavy materials, and/or benzene, toluene,
ethylbenzene and xylene (BTEX) as well as total extractable hydrocarbons (TEH) and mineral
oil and grease (MOG). Disposal may be dependent upon whether or not it meets regulatory
criteria for control as a hazardous waste. The intended recipient should be consulted
prior to initiating disposal.

Safe Handling of Residues: See "Waste Disposal Methods".

Disposal of Packaging: Empty containers retain product residue. Empty drums should be
completely drained, properly bunged and promptly returned to a drum reconditioner. Do not
expose such containers to heat, flame, sparks, static electricity, or other sources of
ignition; they may explode and cause injury or death. Do not dispose of package until
thoroughly washed out.

14. TRANSPORTATION INFORMATION

CANADIAN TDG ACT / U.S. DOT CLASSIFICATION: Not regulated.

15. REGULATORY INFORMATION

CANADA
CEPA - NSNR: All constituents of this product are included on the DSL.
CEPA - NPRI: Aluminium Oxide.

Controlled Products Regulations Classification (WHMIS): Not regulated.

USA
Environmental Protection Act: All constituents of this product are included on the TSCA

inventory.
OSHA Hazard Communication (29CFR 1910.1200) Classification: Not regulated.

HMIS:
NFPA:

1 Health,

1 Health,

o Fire,
o Fire,

o Reactivity.
o Reactivity.

(3)
(3)

INTERNATIONAL: Aluminium Oxide is found on the following inventories: EINECS (European
Inventory of Existing Commercial Chemical Substances), ACOIN (Australia), MITI (Japan) and
Korea.

16. OTHER INFORMATION

ADDITIONAL INFORMATION AND SOURCES USED

1. RTECS-Registry of Toxic Effects of Chemical Substances, Canadian Centre for Occupational
Health and Safety RTECS database.

2. Clayton, G.D. and Clayton, F.E., Eds., Patty's Industrial Hygiene and Toxicology, 3rd ed.,
Vol. IIA,B,C, John Wiley and Sons, New York, 1981.

3. Supplier's Material Safety Data Sheet(s).
4. "CHEMINFO", through "CCINFOdisc", Canadian Centre for Occupational Health and Safety,
Hamilton, Ontario, Canada.
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5. Guide to Occupational Exposure Values, 1999, American Conference of Governmental
Industrial Hygienists, Cincinnati, 1999.

The information contained herein is offered only as a guide to the handling of this specific
material and has been prepared in good faith by technically knowledgeable personnel. It is not
intended to be all-inclusive and the manner and conditions of use and handling may involve
other and additional considerations. No warranty of any kind is given or implied and Brenntag
Canada Inc. will not be liable for any damages, losses, injuries or consequential damages which
may result from the use of or reliance on any information contained herein. This Material
Safety Data Sheet is valid for three years.

To obtain revised copies of this or other Material Safety Data Sheets, contact your nearest
Brenntag Canada Regional office.

British Columbia: 20333-102B Avenue, Langley, BC, V1M 3H1
Phone: (604) 513-9009 Facsimile: (604) 513-9010

Alberta: 6628 - 45 tho Street, Leduc, AB, T9E 7C9
Phone: (780) 986-4544 Facsimile: (780) 986-1070

Manitoba: 681 Plinquet Street, Winnipeg, MB, R2J 2X2
Phone: (204) 233-3416 Facsimile: (204) 233-7005

Ontario: 43 Jutland Road, Toronto, ON, M8Z 2G6
Phone: (416) 259-8231 Facsimile: (416) 259-6175

Quebec: 2900 Jean Baptiste Des., Lachine, PQ, H8T 1C8
Phone: (514) 636-9230 Facsimile: (514) 636-0877

Atlantic: A-105 Akerley Boulevard, Dartmouth, NS, B3B 1R7
Phone: (902) 468-9690 Facsimile: (902) 468-3085

Prepared By: Regulatory Affairs Group, Brenntag Canada Inc., (416) 259-8231.
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