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Good morning everyone,

     Please find the minutes below of the March 4th meeting held by the Mack Surveillance Panel. 
Please feel free to let me know if there are any changes or revisions needed.  Thanks.

 
Mack Surveillance Panel Meeting
ExxonMobil Paulsboro Technical Center, Paulsboro NJ

March 4, 2014
 
Attendees:
Bob Campbell                    Afton
Christian Porter                Afton
Mark Cooper                     Chevron Oronite
Jim Rutherford*               Chevron Oronite
Chris Castanien                 Castanien Consulting
Riccardo Conti                   ExxonMobil
Jim Carter                            Haltermann
Pat Fetterman                   Infineum
Bob Salgueiro                    Infineum
Elisa Santos*                      Infineum
Jim Moritz                           Intertek
Jim Matasic                         Lubrizol
Bob Warden                       SwRI
Mark Sutherland              TEI
Sean Moyer                       TMC
Greg Shank                         Volvo/Mack
Allison Athey*                   Volvo/Mack
Luke Irvin**                        Volvo/Mack
*Participated via telecom
**Participated via telecom until 1:50PM.  
 
The meeting was called to order at 1:15PM EDT by chair Mark Cooper who reviewed the agenda.
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Fracture Location 


Fracture separated the valve from the stem approximately 


0.16” above the transition 


Fracture 







Valve Stem Fracture Surface 


• Most of the fracture surface features had been destroyed 


by repeated contact following fracture 


• Some recessed regions avoided this contact damage 







SEM Fractography 


Fatigue striations were present on areas of the fracture that 


had not been affected by repeated contact following fracture 







Fractography Summary 


• Extensive post fracture contact damage made it 


impossible to identify crack growth directions 


and the crack initiation site(s) 


• Therefore, it was not possible to determine if 


material or geometric defects contributed to 


crack initiation 


• The fracture morphology that was present in 


the areas that did not experience post fracture 


damage (fatigue striations) indicated that failure 


was by high cycle fatigue 


 







Metallography 


Metallographic sections were prepared from the fractured 


valve and from unused valves from the same batch as the 


fractured vale and from a batch that has not experienced 


any failures 







Metallography – Large Carbides 


Fractured 


Valve 
Fractured  


Batch 







Metallography – Large Carbides Absent 


Blocky carbides were absent on the section from the good batch 







Metallography – Transition Region 


Fractured 


Valve 
Fractured  


Batch 
Good 


Batch 







Metallography 


EDS indicated blocky carbides were rich in Niobium 







Metallography – Stem OD 
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Valve 
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Good 


Batch 







Chemical Composition 


Minor  composition differences between batches 


Elt. Line Intensity 


(c/s) 


Atomic 


% 


Conc Units   


Si Ka 29.42 1.04 0.53 wt.%   


Cr Ka 1,317.43 22.18 20.72 wt.%   


Mn Ka 478.28 9.77 9.64 wt.%   


Fe Ka 2,537.54 61.94 62.13 wt.%   


Ni Ka 91.88 3.25 3.43 wt.%   


Nb La 114.16 1.51 2.52 wt.%   


W La 8.19 0.31 1.03 wt.%   


      100.00 100.00 wt.% Total 


Elt. Line Intensity 


(c/s) 


Atomic 


% 


Conc Units   


Si Ka 21.07 0.71 0.36 wt.%   


Cr Ka 1,415.27 22.53 21.04 wt.%   


Mn Ka 468.48 9.06 8.94 wt.%   


Fe Ka 2,700.60 62.51 62.71 wt.%   


Ni Ka 104.98 3.52 3.71 wt.%   


Nb La 110.92 1.39 2.32 wt.%   


W La 7.63 0.28 0.91 wt.%   


      100.00 100.00 wt.% Total 


Good batch 


Fractured batch 







Metallography Summary 


• Large Niobium carbides are present in both the 


fractured valve stem and in the intact stem from 


the same batch but not in the intact stem from 


the good batch 


• Many of these carbides are located along, or 


near, the OD surface. 


• A difference in the amount of recrystallization 


along the OD edge is also present 


• These microstructural differences suggest a 


difference in the processing between the valve 


batches 


 







Conclusions 


• The presence of fatigue striations indicates that the 


valve stem failure was by high cycle fatigue 


• Post-fracture damage to the fracture surface precluded 


identification of the fracture initiation site and 


examination of the role of possible defects 


• Large Niobium carbides were present in the failed stem 


and a second intact valve from the same batch but 


were absent from an intact stem from a batch that has 


not exhibited any failures 


• These large carbides, particularly if located near the 


surface, could act as local stress concentrators, thereby 


facilitating fracture initiation and decreasing the stem’s 


resistance to fatigue failure 
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		59037-T12           		 I 		1		1		 AC		 Y		8/15/06		 12:45		300		821		4.4		16		25		4.9		20		2.9957		0		2.9957		2.9957		20		12.2		12.2		0		12.2		12.2		12.2		125		125		0		125		125		125		61.8		4.1239		0		4.1239		4.1239		61.8		8		2.0794		0		2.0794		2.0794		8		1068.2		266.7		493.8		-114.3		182		240		1800		1200		59.2		63.51		90		80		66		108		39		88		116		25		3.84		260		307		2.8		0.67		3.09		1.42		9.25		9.9		1297		242.4		543		518		330		98		167		123.5		14		274		478		2532		199.6		627		612		401		130		109		168.6		13		278		221		139.7		195		174.6		225.8		127.4		197.2		176.6		176.6		16.9		 M           		202.9		111		135.1		116.2		99.6		88.1		125		 NONE 		29.3		31.2		0.1		0.8		1.9		3		4.4		4.4		4.4		4.5		4.9		4.9		5.2		5.2		5.5		5.4		5.7		15.57		15.68		16.02		16.45		17.36		17.12		16.94		17.63		18.37		18.71		19.53		19.83		20.53		8.3		8.2		6.8		6.5		6.3		5.6		4.7		5.3		5		4.9		4.7		4.9		4.9		2.7		2.7		2.7		2.6		2.5		2.7		2.3		2.4		3.3		3.1		3.3		3.3		3.5		      . 		1.9		3.5		5		8.3		24.4		29.1		26.8		33.9		31.5		44		50		62.3		      . 		      . 		0.2		0.6		1.3		5.5		6.8		10.6		12		14.7		13.6		17.2		18.3		6		18		36		37		64		112		138		146		170		168		184		188		206		2		3		3		2		4		6		7		8		9		10		14		16		22		6		8		15		12		16		21		27		29		32		27		29		29		31		10		7		17		10		 -     		3		5		         		0.41		0.43		0.41		0.41		0.43		0.42		0.37		14.4		10.8		10.7		14.2		11.9		10.9		12.2		 NONE 		 6EPP1002        		3		 12985-N             		 12986-N             		 12987-N             		 12988-N             		 12989-N             		 12990-N             		38.4		44.6		 K           		0.55		0.55		0.54		0.55		0.53		0.54		0.52		0.54		0.53		0.54		0.52		0.53		0.01		0.45		0.48		0.03		0.45		0.47		0.02		0.48		0.5		0.02		0.47		0.5		0.03		0.47		0.5		0.03		0.47		0.5		0.03		0.03		0.52		0.55		0.03		0.51		0.54		0.03		0.52		0.54		0.02		0.51		0.53		0.02		0.53		0.55		0.02		0.52		0.54		0.02		0.02		-0.8529		0.6705		-0.9142		2.3534		-1.5		-0.4727

		59038-T12           		 I 		1		2		 AC		 Y		9/24/06		 02:38		300		821		4.1		82		30		4.7		31		3.434		0		3.434		3.434		31		13.3		13.3		0		13.3		13.3		13.3		56		56		0		56		56		56		66.1		4.1912		0		4.1912		4.1912		66.1		12		2.4849		0		2.4849		2.4849		12		1081.2		80		459.4		280		141.8		120		1800		1200		59.2		63.51		90		80		66		108		40		88		116		27		3.83		265		306		3		0.58		3.08		1.42		9.2		9.9		1297		182.7		540		522		330		98		167		133.1		16		277		455		2529		294		627		611		399		129		111		122.2		14		285		203		211.2		222.4		239.2		149.7		177.9		205		200.9		200.9		5.2		 N           		95.8		96.1		48.8		36.1		29.6		30.7		56		 NONE 		23.9		36.3		0.1		1.1		2.1		3		4.1		4.1		4.1		4.2		4.5		4.5		4.8		4.6		5		4.9		5.3		15.73		15.73		15.88		16.22		17		16.42		16.66		17.02		17.75		18.14		18.83		19.24		19.87		8.1		8.1		7.4		7.3		6.4		6		5.5		4.9		4.6		4.6		4.5		4.5		4.7		2.9		3.1		3.2		3		3.3		3.3		3.2		3.6		3.8		3.4		3.6		3.5		3.8		1.3		3		5.7		8.1		5.9		10.1		11.2		12.6		19		13		18.7		15.4		22.8		0.1		0.1		0.4		1		1.3		5.3		9.3		12.3		15.7		16		20.7		19.4		24.6		6		17		36		47		67		100		138		137		178		188		223		234		259		2		2		3		3		4		6		8		8		12		12		21		23		33		2		3		5		5		6		9		16		16		22		23		26		29		31		8		6		28		9		 -     		2		4		         		0.35		0.36		0.34		0.29		0.37		0.38		0.37		14.1		13.5		14.3		13.8		10.1		13.8		13.3		 NONE 		 6FPP1004        		5		 15151-P             		 15152-P             		 15153-P             		 15154-P             		 15155-P             		 15156-P             		61.5		70.4		 L           		0.54		0.54		0.53		0.53		0.59		0.59		0.53		0.53		0.57		0.57		0.53		0.53		0		0.58		0.6		0.02		0.34		0.35		0.01		0.45		0.45		0		0.3		0.3		0		0.55		0.56		0.01		0.55		0.56		0.01		0.008		0.54		0.55		0.01		0.5		0.5		0		0.45		0.5		0.05		0.5		0.5		0		0.44		0.44		0		0.45		0.49		0.04		0.017		-0.5294		1.7738		0.6076		-0.4177		-0.8125		0.6444

		60426-T12           		 A 		1		16		 AC		 Y		11/30/06		 12:17		300		821		4		158.8		3		2.2		23		3.1355		0		3.1355		3.1355		23		19		19		0		19		19		19		45		45		0		45		45		45		54.9		4.0055		0		4.0055		4.0055		54.9		9		2.1972		0		2.1972		2.1972		9		1321.8		226.7		281.2		342.9		251		220		1800		1200		59.16		63.51		90		80		66		108		40		88		116		25		3.73		274		303		3.1		0.52		3.07		1.41		9.21		9.93		1329		236.1		539		514		317		99		166		87.8		14		285		441		2466		204.9		651		634		406		130		118		161.4		14		278		202		123.6		127.8		116.2		120.3		102.6		70.1		110.1		110.1		5.6		 T12-15325-N 		38.1		59		44.5		46.1		40.7		41.8		45		 N    		15.4		12		0.2		1.2		2		3		4		4		4		4.3		4.5		4.3		4.6		4.6		4.9		4.9		5.3		15.67		16.1		16.51		17.1		17.74		16.99		17		17.14		17.49		18.11		18.62		19.07		19.82		8.6		8		7.4		6.8		6.6		4.6		3.5		3.5		3.6		3		2.9		2.7		2.2		2		1.7		2		2.2		2.2		2.3		2		1.8		2.2		2.2		2.1		2.4		3		0		-6.9		-13.5		-30.4		-45.8		-33.4		13		43.2		101.2		127.2		176.6		190.5		268.9		0		1.7		1.8		3		4.2		10		15.2		17.2		21.4		22.8		25.8		26.8		29.2		1		18		25		34		43		61		74		74		84		90		97		97		109		1		1		1		1		2		2		3		3		6		10		15		18		24		 <1    		2		3		4		4		7		10		11		13		14		15		15		17		4		4		18		3		19		1		2		         		12.16		12		12.2		12.2		12.48		12.02		12.05		20.9		21.2		20.1		17.7		15.4		18.8		19		 N    		 6JPP100101      		2		 MK12-15325-P        		 MK12-15326-P        		 MK12-15327-P        		 MK12-15328-P        		 MK12-15329-P        		 MK12-15330-P        		13.8		21.6		 T12-15325-L 		0.584		0.61		0.584		0.61		0.61		0.635		0.61		0.635		0.584		0.61		0.635		0.66		0.026		0.508		0.533		0.025		0.559		0.584		0.025		0.508		0.533		0.025		0.533		0.559		0.026		0.559		0.584		0.025		0.432		0.457		0.025		0.025		0.584		0.61		0.026		0.584		0.61		0.026		0.508		0.533		0.025		0.559		0.584		0.025		0.584		0.61		0.026		0.584		0.61		0.026		0.026		1.1471		-1.2705		-0.4288		-0.8594		2.75		-0.1482

		60133-T12           		 G 		1		 028A		 AC		 Y		4/18/07		 10:53		300		821		4.5		45.4		3		4		19		2.9444		0		2.9444		2.9444		19		19.1		19.1		0		19.1		19.1		19.1		50		50		0		50		50		50		57.8		4.057		0		4.057		4.057		57.8		7		1.9459		0		1.9459		1.9459		7		1354.4		280		278.1		314.3		222		260		1800		1200		59.19		63.49		90		80		66		108		40		88		116		25		3.75		268		309		3.1		0.41		3.07		1.4		9.26		9.92		1314		239		534		537		326		99		184		77.8		6		284		494		2503		201.9		636		630		403		130		113		122.5		7		285		233		206.8		156.4		200.7		243.5		225.1		218.8		208.6		208.6		7.8		 P           		30.8		80		33.7		40.5		52.8		64.7		50		      		14.4		13.6		0.1		1.2		2.3		3.4		4.5		4.5		4.5		4.7		5		5		5.3		5.2		5.5		5.4		5.7		15.82		16.23		16.92		17.55		18.4		17.8		18.02		18.2		18.71		19.16		19.72		20.06		20.7		8		8		7.7		7.1		7.4		7		6.3		5.9		4.8		4.3		4.2		4.1		4		1.6		2.2		2.5		2.4		2.6		2.6		2.4		2.4		3		3		3.2		3.7		3.7		0		91		67.6		48.8		-102.2		-35.7		26.8		29.9		83.4		112.1		151.8		188.6		283		0		3.3		5		6.9		5.8		10.5		15.6		18.4		21.4		22.7		25.6		23.3		26.4		1		13		23		32		43		66		82		89		101		109		122		126		138		0		1		1		1		2		4		7		7		8		8		12		13		19		0		3		4		5		6		20		27		31		29		26		28		28		29		3		3		16		8		5		0		1		11500		12.28		12.28		12.58		12.05		12.48		12.3		12.02		22.2		19.3		31		18.5		17.4		17.6		21		3		 7BPP1002        		1		 SMK12-15721P        		 SMK12-15722P        		 SMK12-15723P        		 SMK12-15724P        		 SMK12-15725P        		 SMK12-15726P        		24.1		32.9		 M           		0.584		0.61		0.61		0.61		0.61		0.61		0.66		0.66		0.61		0.61		0.66		0.66		0.004		0.559		0.584		0.025		0.584		0.635		0.051		0.584		0.584		0		0.61		0.61		0		0.584		0.635		0.051		0.533		0.559		0.026		0.026		0.66		0.686		0.026		0.66		0.686		0.026		0.635		0.66		0.025		0.635		0.66		0.025		0.635		0.66		0.025		0.635		0.66		0.025		0.025		1.1765		-0.4262		-1.0924		-0.6586		2.8125		-0.8405

		60427-T12           		 A 		4		28		 AC		 Y		5/24/07		 00:56		300		821		4.5		22.7		21		2.2		18		2.8904		0		2.8904		2.8904		18		18		18		0		18		18		18		43		43		0		43		43		43		67.4		4.2106		0		4.2106		4.2106		67.4		6		1.7918		0		1.7918		1.7918		6		1372.1		293.3		312.5		354.3		132		280		1800		1200		59.19		63.5		90		80		66		108		40		89		116		25		3.73		264		310		3.1		0.49		3.07		1.41		9.27		10.01		1385		226.7		537		519		319		100		136		186.9		20		272		448		2513		201		651		630		402		129		118		257.7		20		298		222		203.4		193.2		198		190.8		226.3		213.3		204.2		204.2		6		 T12-15601-P 		63.2		49.8		32.7		32.7		36.8		42.1		43		 N    		18.7		16.4		0.1		1.3		2.7		3.4		4.5		4.5		4.5		4.8		5.4		5.3		5.8		5.8		6.4		6.3		6.5		15.68		16.19		17.23		18.3		19.51		18.93		19.44		19.98		21.82		21.86		23.19		23.92		25.35		8.6		7.9		7.2		6.7		6		3.9		3.2		2.8		2.6		2.7		2.6		2.4		2.2		1.9		1.8		1.8		1.9		2		2.1		1.9		2.1		2.3		2.1		2.2		2.3		2.7		0		-6.1		-21.6		-36		-63.5		-29.9		47.4		86.2		133		198.6		258.2		297.2		442.6		0		1.3		2.6		4.4		6		12.6		18.2		21.4		25		27.4		30.2		30.8		35		1		19		30		41		51		68		86		92		106		112		126		129		144		1		1		1		1		1		3		6		6		8		9		13		14		19		 <1    		2		2		3		4		6		8		10		12		14		15		16		17		6		6		19		5		11		2		2		         		12.6		12.28		12.38		12.45		13.52		12.82		12.18		23.2		18.6		16.5		16.8		16.6		16.3		18		 N    		 7CPP100101      		2		 MKT12-15601-P       		 MKT12-15602-P       		 MKT12-15603-P       		 MKT12-15604-P       		 MKT12-15605-P       		 MKT12-15606-P       		14.8		22		 T12-15601-L 		0.584		0.61		0.635		0.66		0.61		0.635		0.635		0.66		0.635		0.66		0.61		0.635		0.025		0.483		0.508		0.025		0.508		0.533		0.025		0.432		0.457		0.025		0.457		0.483		0.026		0.432		0.457		0.025		0.559		0.584		0.025		0.025		0.61		0.635		0.025		0.61		0.635		0.025		0.635		0.66		0.025		0.61		0.635		0.025		0.584		0.61		0.026		0.635		0.66		0.025		0.025		0.8529		2.0918		-1.2799		-0.9398		2.125		-1.265

		60428-T12           		 A 		2		26		 AC		 Y		5/28/07		 15:25		300		821		4.1		136.1		1		2.2		21		3.0445		0		3.0445		3.0445		21		16.3		16.3		0		16.3		16.3		16.3		38		38		0		38		38		38		53.1		3.9722		0		3.9722		3.9722		53.1		10		2.3026		0		2.3026		2.3026		10		1470.8		253.3		365.6		382.9		269		200		1800		1200		59.19		63.5		90		80		66		108		40		88		116		25		3.73		271		307		3		0.53		3.09		1.39		9.19		10		1357		231.3		538		531		323		99		153		65.1		18		275		435		2482		203.5		646		695		408		129		118		127.4		20		289		203		218.1		188.8		145.4		143.9		188.7		200.4		180.9		180.9		2		 T12-15661-P 		44.2		46.1		32.8		30.6		42.5		28.9		38		 N    		13.7		19		0.1		1.1		2.2		3.4		4.1		4.1		4.1		4.2		4.6		4.5		4.8		4.9		5.2		5.2		5.5		15.71		16.03		16.48		16.88		17.67		16.9		17.03		17.32		18.07		18.65		19.32		19.74		20.55		8.5		7.8		7.5		7.1		6.2		4.5		3.6		3.1		2.8		2.5		2.4		2.5		2.2		1.8		1.8		1.8		2		1.9		2.2		2.3		1.8		2.4		2.2		2.5		2.2		2.4		0		3.2		-0.9		-27.5		-27.7		-22.6		15.9		59.9		102		124.2		192.3		204.7		303.2		0		1.6		2		3.2		4.4		10.2		15.2		18		21.2		22.8		25.4		26.2		30		1		14		19		26		38		58		72		78		86		92		100		104		111		1		1		1		1		1		5		6		6		7		8		12		14		22		 <1    		2		3		3		4		7		10		12		14		14		15		15		16		4		5		27		4		30		2		2		         		13.39		14.08		13.88		13.8		12.5		12.42		13.65		21.7		17		15.7		15		15.4		13.1		16.3		 N    		 7DPP1001        		0		 MK12-15661-P        		 MK12-15662-P        		 MK12-15663-P        		 MK12-15664-P        		 MK12-15665-P        		 MK12-15666-P        		16.8		31.5		 T12-15661-L 		0.61		0.61		0.61		0.61		0.635		0.635		0.61		0.635		0.584		0.61		0.61		0.635		0.013		0.483		0.508		0.025		0.508		0.533		0.025		0.508		0.533		0.025		0.483		0.508		0.025		0.61		0.635		0.025		0.61		0.635		0.025		0.025		0.635		0.66		0.025		0.635		0.66		0.025		0.584		0.61		0.026		0.61		0.635		0.025		0.635		0.66		0.025		0.559		0.584		0.025		0.025		0.3529		-1.8164		-0.7448		-1.1406		1.0625		0.1421

		59040-T12           		 I 		1		9		 AC		 Y		1/4/08		 17:01		300		821		4.3		24		1		4.4		21		3.0445		     .    		3.0445		3.0445		21		12.4		12.4		     .    		12.4		12.4		12.4		79		79		     .    		79		79		79		67.5		4.2121		     .    		4.2121		4.2121		67.5		10		2.3026		     .    		2.3026		2.3026		10		1220.7		253.3		487.5		148.6		131.3		200		1800		1200		59.2		63.49		90		80		66		108		40		88		116		25		3.65		262		305		3.1		0.66		3.07		1.43		9.21		9.91		1334		236.5		538		525		334		99		163		133.1		-2		281		475		2501		202		634		625		410		129		112		215.6		7		279		204		157.7		196.8		140.4		179.3		169.3		82.3		154.3		154.3		2.9		 R           		120		94.7		66.3		43.2		71.7		79.4		79		      		21.9		19		0.8		1.4		2.6		3.5		4.1		4.4		4.3		4.2		4.8		4.5		5.2		4.9		5.3		5.5		5.8		15.71		16.07		16.79		17.49		17.91		17.42		18.05		18.61		19.55		20.22		21.39		21.95		22.73		10		10		9.6		8.8		7.5		6.2		5.9		5.7		5.3		5.4		5.7		5.6		4.4		2.7		2.9		2.7		2.9		2.9		3		3.1		2.8		3.6		3.5		3.7		3.8		4.3		2.2		3.4		4.8		6.5		5.9		16.7		23.2		30.2		36.3		37.3		38.4		39.6		46.8		      . 		      . 		0.5		1.4		1.2		4.7		8.2		10		12.1		14.1		9.8		14.4		18.8		3		14		27		36		49		72		88		103		104		118		130		134		143		0		1		2		3		3		4		5		5		6		6		11		14		21		1		4		6		7		8		15		26		43		40		37		44		45		51		5		5		26		10		       		1		2		         		0.35		0.34		0.35		0.36		0.33		0.35		0.38		12		11.6		11.1		14.4		11.9		13.6		12.4		      		 7FPP1002        		4		 15961-P             		 15962-P             		 15963-P             		 15964-P             		 15965-P             		 15966-P             		16.5		21.3		 M           		0.54		0.54		0.5		0.52		0.53		0.53		0.5		0.53		0.53		0.53		0.57		0.57		0.008		0.55		0.55		0		0.54		0.54		0		0.54		0.55		0.01		0.53		0.53		0		0.5		0.5		0		0.54		0.55		0.01		0.003		0.6		0.6		0		0.5		0.5		0		0.5		0.55		0.05		0.5		0.54		0.04		0.5		0.53		0.03		0.48		0.52		0.04		0.027		-0.7941		2.1164		-0.7448		0.506		-1.375		0.1421

		62506-T12           		 B 		2		192		 AC		 Y		3/27/08		 00:20		300		821		4.5		90		0		2		18		2.8904		0		2.8904		2.8904		18		19.5		     .    		0		19.46		19.46		19.5		61		     .    		0		60.5967		60.5967		61		56.6		4.036		0		4.036		4.036		56.6		5		1.6094		0		1.6094		1.6094		5		1344.4		293.3		265.6		251.4		234		300		1800		1200		59.22		63.49		90		80		66		108		40		88		116		25		3.76		271		309		3.1		0.49		3.07		1.42		9.33		9.88		1271		247.1		552		547		342		100		186		117.7		8		291		457		2487		203.2		649		631		408		132		110		195.7		9		304		210		88		144.7		224.4		235.3		252.5		209.4		192.4		192.4		4.4		 N           		254.5		84.1		68.7		32.8		26.4		64.4		88		1		15.9		12.4		0		1.2		2.3		3.5		4.5		4.5		4.5		4.8		5.1		5.1		5.4		5.4		5.7		5.7		6.1		15.14		15.82		16.16		17.05		18.24		17.06		17.5		17.62		18.44		18.66		19.66		20.04		20.92		8.3		7.9		7.5		7.2		6.6		3.6		5.2		5.5		4.4		2.7		2.6		2.3		2		2.5		2.4		2.6		2.5		2.3		2.8		2.6		2.5		3.2		3.2		3		3.4		3.9		0		129		76		12		-12		13		63		99		147		147		122		240		240		0		3.8		3.7		3.8		5.9		11		15.5		19.1		22.8		21.8		20.8		26.2		27		1		19		32		49		61		90		103		114		133		139		152		164		170		0		1		1		1		0		6		10		9		11		11		13		15		18		0		2		2		3		3		6		10		14		21		25		25		27		26		4		2		15		8		1		1		2		11700		0.32		0.3		0.32		0.31		0.32		0.33		0.34		21.4		26.2		21.8		17.6		14.5		15.2		19.5		      		 7IPP1002        		2		 16099-P             		 16100-P             		 16101-P             		 16102-P             		 16103-P             		 16104-P             		21.4		24.7		 L           		0.686		0.711		0.711		0.737		0.711		0.737		0.686		0.686		0.711		0.737		0.66		0.66		0.017		0.635		0.66		0.025		0.635		0.635		0		0.762		0.762		0		0.737		0.737		0		0.737		0.762		0.025		0.66		0.686		0.025		0.013		0.737		0.762		0.025		0.711		0.737		0.025		0.686		0.711		0.025		0.711		0.737		0.025		0.686		0.711		0.025		0.66		0.686		0.025		0.025		0.8919		-0.7215		-0.8909		-0.0355		1.5714		-1.5483

		65805-T12           		 A 		1		29		 AC		 Y		3/27/08		 16:30		300		 821-1 		4.3		77.1		0		2.3		19		2.9444		0		2.9444		2.9444		19		19.3		19.3		0		19.3		19.3		19.3		58		58		0		58		58		58		62.5		4.1352		0		4.1352		4.1352		62.5		10		2.3026		0		2.3026		2.3026		10		1195.5		280		271.9		268.6		175		200		1800		1200		59.19		63.51		90		80		66		108		40		88		116		25		3.73		265		303		3.2		0.45		3.09		1.42		9.2		9.86		1389		226		530		527		283		99		143		172.7		19		173		416		2505		201.7		641		634		402		130		118		385.1		17		281		194		186.8		175.8		56.4		53.6		91.2		183.9		124.6		124.6		4		 T12-16105-R 		84		82.6		39.3		18.2		99.2		27.1		58		 N    		23		20.5		0.1		1.2		2.2		3.3		4.3		4.3		4.3		4.7		5.1		5		5.3		5.3		5.6		5.6		5.9		15.6		15.97		16.58		17.31		18.1		17.32		17.35		17.68		18.33		18.78		19.49		20.04		20.86		8.6		8		7.4		7.1		6.4		4		3.5		3.1		2.7		2.8		2.5		2.6		2.3		1.8		1.9		1.9		1.9		1.9		2		2		1.9		2.2		2.1		2.3		2.4		2.7		0		25.7		-11		-21.6		-26.9		-0.6		46.2		99.6		151.1		195.9		261.7		279.8		372.1		0		1.8		1.9		3.2		4.6		10.8		15.8		19.2		23.2		24.8		27.4		28.8		32		1		26		33		40		44		65		77		84		94		98		110		115		127		1		1		3		2		2		4		5		5		7		8		10		12		20		1		3		3		4		4		7		10		14		17		20		23		24		26		5		2		21		5		12		1		2		         		12.6		12		12.02		12.05		12.6		13.75		13.15		25.7		24.2		19.9		15.7		16.2		14.2		19.3		 N    		 7KPP100206      		4		 MK12-16105-P        		 MK12-16106-P        		 MK12-16107-P        		 MK12-16108-P        		 MK12-16109-P        		 MK12-16110-P        		13.7		11.2		 T12-16105-M 		0.635		0.635		0.635		0.635		0.584		0.61		0.61		0.61		0.584		0.61		0.61		0.635		0.013		0.457		0.483		0.026		0.584		0.584		0		0.533		0.559		0.026		0.508		0.533		0.025		0.61		0.635		0.025		0.432		0.457		0.025		0.021		0.559		0.584		0.025		0.584		0.61		0.026		0.61		0.635		0.025		0.584		0.61		0.026		0.584		0.635		0.051		0.533		0.584		0.051		0.034		0.8378		0.5342		-0.6678		-0.1418		1.5		0.5333

		66304-T12           		 G 		3		32		 AC		 Y		4/17/08		 02:50		300		 821-1 		4.2		90.7		0		3.4		18		2.8904		0		2.8904		2.8904		18		20.4		20.4		0		20.4		20.4		20.4		57		57		0		57		57		57		58.2		4.0639		0		4.0639		4.0639		58.2		7		1.9459		0		1.9459		1.9459		7		1270.6		293.3		225		274.3		218		260		1800		1200		59.21		63.5		90		80		66		107		40		88		116		25		3.75		271		308		3.1		0.38		3.08		1.39		9.22		9.92		1306		240.6		384		533		326		98		181		103.3		7		282		442		2553		197.9		216		616		401		129		109		101.3		6		278		205		188.9		171		187.8		208.4		188.9		117.5		177.1		189		6.1		 P           		69		106.6		75.6		17.8		44.6		25.7		57		      		18.8		18.8		0		1.1		1.9		2.9		4.2		4.3		4.2		4.4		4.7		4.7		4.9		4.9		5.1		5.1		5.4		15.46		15.85		16.41		17.12		18.2		16.86		16.88		16.88		17.2		17.48		17.97		18.34		18.84		8.2		8.1		8		7.2		6.7		5.3		5.3		4.4		4		3.9		3.5		3.5		3.4		2.4		2.6		2.8		2.9		3.1		3.3		3.3		3.5		3.8		4		4.2		4.5		5.7		0		51.7		10.2		-1.1		-11.6		-19.2		61.3		134.5		217		261.6		301.7		309.2		455.7		0		2.4		3.6		4.7		6.6		10.4		16		19.6		24		24		27		28.4		33.3		1		12		20		34		46		79		97		105		118		122		136		139		152		0		1		1		1		2		3		5		5		6		7		10		12		17		0		3		4		4		5		8		13		15		17		19		20		21		22		5		2		19		8		0		1		12		12000		12.26		12.02		12.12		12.95		12		12.42		12.08		19.7		20.6		25.2		14.7		22		20.2		20.4		      		 7KPP100205      		3		 SMK12-15751-P       		 SMK12-15752-P       		 SMK12-15753-P       		 SMK12-15754-P       		 SMK12-15755-P       		 SMK12-15756-P       		22.7		33.4		 M           		0.635		0.635		0.61		0.61		0.61		0.61		0.61		0.61		0.584		0.61		0.61		0.61		0.004		0.483		0.533		0.05		0.508		0.559		0.051		0.533		0.533		0		0.483		0.559		0.076		0.483		0.584		0.101		0.508		0.559		0.051		0.055		0.635		0.635		0		0.66		0.66		0		0.635		0.635		0		0.635		0.635		0		0.66		0.66		0		0.66		0.66		0		0		1.1351		-0.3684		-0.8909		-0.1773		1.8929		-0.5378

		66917-T12           		 A 		2		 34A 		 AC		 Y		5/17/08		 10:03		300		 821-1 		4		181.4		6		2.2		27		3.2958		0		3.2958		3.2958		27		26.8		26.8		0.58		15.544		15.544		15.5		97		97		0		97		97		97		62.1		4.1287		0		4.1287		4.1287		62.1		9		2.1972		0		2.1972		2.1972		9		995.3		160		390.6		45.7		179		220		1800		1200		59.2		63.49		90		80		66		108		40		88		116		25		3.73		265		308		3.1		0.41		3.06		1.4		9.23		9.93		1438		218.4		526		513		309		100		142		90.6		19		272		435		2478		203.8		644		632		404		130		118		113.3		17		286		200		221.8		197.7		229.5		228.5		257		196.8		221.9		221.9		2.6		 T12-16135-R 		176.3		63.7		86.1		71.6		129.3		52.5		97		 N    		23.8		29.1		0.2		1.8		2.3		2.6		4		4.1		4		4		4.4		4.5		4.9		4.9		5.5		5.5		5.7		15.58		16.26		16.35		16.26		16.96		16.52		16.79		17.27		17.99		18.34		19.34		19.67		20.35		8.5		7.7		7.2		6.5		6		4		3.5		3.1		2.8		2.9		2.4		2.6		2.2		1.8		1.9		2		2.2		2.1		2.2		2		1.6		2.2		2.3		2.6		2.6		3		0		-8.9		-37.4		-52		-72.4		-13.6		28.9		89		153.7		201.2		277.8		343.7		496.3		0		1.7		3.1		3.8		5.6		12		16.4		19.6		23.2		24.8		28.2		30.2		34.4		1		25		36		47		66		88		108		118		140		148		172		182		202		 <1    		 <1    		1		2		2		7		9		9		12		14		19		21		28		 <1    		3		4		4		5		8		12		14		16		18		20		21		22		8		5		26		7		21		2		5		         		12.91		12.15		12.18		13.9		12.3		12.85		14.08		34		39.2		22.1		19.3		23.9		22.6		26.8		 N    		 8CPP1001        		4		 MK12-16135-P        		 MK12-16136-P        		 MK12-16137-P        		 MK12-16138-P        		 MK12-16139-P        		 MK12-16140-P        		21.4		23		 T12-16135-M 		0.584		0.584		0.559		0.584		0.584		0.61		0.559		0.584		0.559		0.584		0.584		0.61		0.021		0.533		0.559		0.026		0.508		0.533		0.025		0.533		0.559		0.026		0.635		0.66		0.025		0.457		0.483		0.026		0.533		0.559		0.026		0.026		0.584		0.61		0.026		0.61		0.635		0.025		0.584		0.61		0.026		0.61		0.635		0.025		0.584		0.61		0.026		0.584		0.61		0.026		0.026		-0.1892		0.4519		0.7843		1.2411		0.1429		0.2168

		65804-T12           		 D 		1		98		 AC		 Y		5/31/08		 2:44 		300		 821-1 		4.2		43		0		4.4		22		3.091		0		3.091		3.091		22		27.4		27.4		0.58		15.892		15.892		15.9		93		93		0		93		93		93		65.9		4.1881		0		4.1881		4.1881		65.9		7		1.9459		0		1.9459		1.9459		7		1089.9		240		378.1		68.6		143.2		260		1800		1199		59.23		63.49		90		80		66		108		40		88		116		25		3.75		268		305		3.1		0.5		3.07		1.42		9.27		9.8		1273		247		564		545		334		100		180		114.2		8		285		475		2476		204.2		654		623		403		130		117		142.4		11		291		234		204.1		232.5		253.9		39.6		217.9		26.1		162.4		162.4		4		 M1062GBT100R		156.2		129.4		85.6		89		51.8		43.6		93		      		24.6		33		0.1		0.9		1.9		3.2		4.3		4.2		4.2		4.5		4.7		4.7		5		5		5.5		5.3		5.5		15.44		15.6		16.17		17.05		17.85		16.7		16.75		17.1		17.71		18.1		18.73		19.07		19.6		8.6		8.2		7.6		7.3		7.3		5.4		5.4		5.2		4.9		4.4		4.4		4.1		4.4		1.9		2.2		2.5		2.9		3.5		3.9		4.5		4.9		5.3		5.7		6.1		6.3		6		0		1.2		-22.6		-55.8		-79.1		-40.3		32.6		92.5		161.4		204.8		320		379		577.1		0		1.8		2.6		3.6		4.5		11.8		17.8		21.1		25.3		27.1		31.3		33		39.2		2		17		28		42		58		93		120		132		153		162		182		190		213		2		1		2		3		2		5		6		7		9		11		17		18		24		2		2		4		5		4		7		7		8		11		14		20		21		23		6		11		27		7		26		1		2		         		13.66		13.2		14.3		12.92		13.62		13.55		14.38		29.3		35.8		33.9		19.3		23.8		22		27.4		      		 8CPP1003        		4		 SMK12-16249         		 SMK12-16250         		 SMK12-16251         		 SMK12-16252         		 SMK12-16253         		 SMK12-16254         		23.6		31		 M           		0.023		0.023		0.022		0.023		0.022		0.023		0.022		0.022		0.022		0.022		0.022		0.023		0		0.018		0.018		0		0.014		0.014		0		0.016		0.016		0		0.019		0.019		0		0.016		0.017		0.001		0.017		0.017		0		0		0.023		0.023		0		0.022		0.022		0		0.023		0.025		0.002		0.021		0.024		0.003		0.024		0.024		0		0.025		0.025		0		0.001		-0.0811		1.2038		-0.062		1.0993		0.2857		-0.5378

		66913-T12           		 G 		3		33		 AC		 Y		9/24/08		 20:15		300		 821-1 		4.6		22.7		3		2.4		23		3.1355		0		3.1355		3.1355		23		27.3		27.3		0.58		15.834		15.834		15.8		60		60		0		60		60		60		59.1		4.0792		0		4.0792		4.0792		59.1		10		2.3026		0		2.3026		2.3026		10		1274.1		226.7		381.2		257.1		209		200		1800		1200		59.2		63.5		90		80		66		108		40		88		116		25		3.75		273		310		3.1		0.4		3.09		1.41		9.24		9.95		1296		242.4		543		540		329		99		181		84		7		288		479		2510		201.3		642		631		405		130		113		88.6		7		279		230		200.3		239.9		213.3		170.1		192.6		212.3		204.8		204.8		4.1		 S           		88.1		73.6		40		46		73.5		40.7		60		      		13.9		18.8		0.1		1.4		2.7		3.8		4.7		4.6		4.6		4.9		5.2		5.2		5.5		5.4		5.7		5.6		5.9		15.47		16		16.83		17.53		18.15		17.3		17.16		17.36		17.75		18.07		18.37		18.82		19.22		8.6		8.1		7.7		7.6		7.1		5.3		4		3.2		3.1		3.1		2.9		2.8		2.4		2.6		2.7		2.8		2.8		3		3.6		3.5		3.5		4.2		4.3		4.9		4.9		5.4		0		-17.9		-40.5		-51.5		-77.4		-54.5		11.7		62.8		121.6		148.6		234.3		242.1		320.8		0		1.8		2.6		3.6		4.5		11		16.6		19.2		23.2		24		26.8		27.8		28.3		1		19		30		42		56		113		138		149		170		176		195		204		219		0		1		2		2		3		5		6		7		9		10		13		18		23		0		2		3		4		5		9		15		17		20		22		24		25		27		10		2		24		3		2		3		13		11300		14.6		14.85		14.45		15.42		14.15		14.62		14.08		41.8		30.2		17		24.8		23.3		26.9		27.3		      		 8GPP1001        		4		 SMK12-16345-R       		 SMK12-16346-R       		 SMK12-16347-R       		 SMK12-16348-R       		 SMK12-16349-R       		 SMK12-16350-R       		27		50.4		 M           		0.584		0.61		0.584		0.61		0.559		0.635		0.584		0.61		0.559		0.61		0.584		0.61		0.038		0.457		0.508		0.051		0.483		0.533		0.05		0.483		0.508		0.025		0.457		0.483		0.026		0.483		0.483		0		0.457		0.483		0.026		0.03		0.584		0.61		0.026		0.584		0.61		0.026		0.584		0.61		0.026		0.61		0.635		0.025		0.584		0.61		0.026		0.61		0.635		0.025		0.026		-0.1081		-0.1747		0.1219		-0.0709		0.25		0.5333

		66030-T12           		 B 		2		196		 AC		 Y		9/26/08		 23:16		300		 821-1 		4.3		140		2		1.9		29		3.3673		0		3.3673		3.3673		29		31.3		31.32		0.58		18.1656		18.1656		18.2		69		69.0167		0		69.0167		69.0167		69		68.5		4.2268		0		4.2268		4.2268		68.5		10		2.3026		0		2.3026		2.3026		10		955.8		120		306.2		205.7		123.8		200		1800		1200		59.22		63.5		90		80		66		108		40		88		116		25		3.71		270		309		3.1		0.51		3.08		1.41		9.38		9.98		1252		251.1		545		569		338		100		170		109.4		13		293		456		2484		203.4		629		651		410		132		113		169.4		13		294		227		205.5		207.3		185		234		249		214.6		215.9		215.9		6.2		 R           		63		113.9		63.6		22.7		105.8		45.1		69		      		23		11.1		0		0.9		1.9		3.2		4.3		4.3		4.3		4.4		4.7		4.7		5		5		5.3		5.2		5.6		14.5		15.12		15.64		16.41		17.16		16.2		16.14		16.33		17.14		17.42		18.17		18.34		18.84		8.2		7.9		7.4		6.8		6.3		5.7		5		2.4		2.2		2.4		2.2		1.8		1.9		2.6		2.9		2.7		2.5		2.6		2.9		3		3.1		3.2		3.6		3.3		3.5		4.6		0		-31		-24		-194		-25		119		165		191		105		139		137		129		246		0		1		1.9		2		4		17.2		20.5		22.6		20.9		23		25.1		24.1		29		2		20		35		52		70		107		140		164		200		215		247		256		299		0		0		1		1		1		3		5		6		8		11		19		22		29		0		1		2		2		3		5		8		10		12		14		15		16		17		6		1		33		9		0		0		4		11400		0.32		0.34		0.32		0.36		0.32		0.24		0.34		38.8		34.2		35.1		23		27.4		29.5		31.3		      		 8APP1001        		3		 16225-R             		 16226-R             		 16227-R             		 16228-R             		 16229-R             		 16230-R             		24.1		27.3		 M           		0.635		0.66		0.66		0.686		0.635		0.66		0.635		0.66		0.635		0.66		0.635		0.635		0.021		0.66		0.66		0		0.61		0.635		0.025		0.61		0.635		0.025		0.584		0.584		0		0.686		0.686		0		0.66		0.686		0.025		0.013		0.864		0.864		0		0.889		0.889		0		0.889		0.889		0		0.838		    .   		    .   		0.838		0.864		0.025		0.94		0.94		0		    .   		0.5405		1.6937		1.0798		0.2482		1.1071		0.5333

		65803-T12           		 F 		2		8		 AC		 Y		10/14/08		 08:00		300		 821-1 		4.3		124		2		3.8		22		3.091		     .    		3.091		3.091		22		27.1		27.1		0.58		15.718		15.718		15.7		97		97.15		     .    		97.15		97.15		97		53.4		3.9778		     .    		3.9778		3.9778		53.4		9		2.1972		     .    		2.1972		2.1972		9		1156.1		240		384.4		45.7		266		220		1800		1200		59.21		63.5		90		80		66		108		40		88		116		25		3.75		273		308		3.1		0.39		3.05		1.44		9.34		10.04		1254		251.1		544		560		330		99		187		97		5		280		399		2497		202.6		642		635		406		127		112		161.2		5		285		288		223		223.6		233.8		206.5		242.6		169.2		216.4		216.4		4.1		 P           		107.4		108.9		118.9		70.1		75.6		102		97		      		25.1		12.3		0		1		2		3.1		4.3		4.3		4.3		4.5		4.7		4.6		4.9		4.9		5.2		5.1		5.6		15.55		15.81		16.43		17.26		18.44		16.93		16.8		16.83		17.15		17.43		17.88		18.2		18.72		8.8		8.3		8.1		7.6		7.2		6.2		5.1		1		5		4.7		4.5		4.4		3.8		2.4		2.6		2.6		2.4		2.5		3.3		2.8		4.3		3.2		3.4		3.1		3.9		4.5		0		-1.5		-12.9		-36.8		-69.8		-32.3		-14.2		59.9		64.9		85.5		147.1		193.3		305.7		0		1.8		2.7		4.7		4.5		10.3		13.9		17.5		19.7		20.6		23.9		25.3		28.7		1		15		25		37		54		88		110		120		140		150		170		170		190		0		0		0		0		2		6		6		8		8		9		13		16		22		0		1		2		2		3		5		7		9		10		11		13		15		17		4		2		24		14		 <10   		1		1		         		0.32		0.27		0.34		0.31		0.33		0.32		0.32		28.3		27.2		30.1		24.3		27.8		25		27.1		      		 8EPUL70107      		4		 SMK1216237R         		 SMK1216238R         		 SMK1216239R         		 SMK1216240R         		 SMK1216241R         		 SMK1216242R         		32		33.8		 M           		0.6		0.6		0.6		0.62		0.61		0.61		0.6		0.62		0.59		0.6		0.6		0.62		0.012		0.46		0.49		0.03		0.49		0.5		0.01		0.51		0.52		0.01		0.53		0.55		0.02		0.5		0.51		0.01		0.46		0.49		0.03		0.018		0.59		0.61		0.02		0.54		0.58		0.04		0.6		0.61		0.01		0.64		0.66		0.02		0.65		0.66		0.01		0.59		0.6		0.01		0.018		-0.1351		-1.4582		-0.062		1.2411		0.2143		0.2168

		66918-T12           		 A 		4		41		 AC		 Y		8/23/09		 12:57		300		 821-1 		4.2		113.4		9		2.2		26		3.2581		0		3.2581		3.2581		26		36.7		36.7		0.58		21.286		21.286		21.3		65		65		0		65		65		65		68.9		4.2327		0		4.2327		4.2327		68.9		12		2.4849		0		2.4849		2.4849		12		818.2		180		168.8		228.6		120.8		120		1800		1200		59.19		63.5		90		80		66		108		40		88		116		25		3.73		267		306		3		0.36		3.08		1.41		9.23		9.93		1375		228.3		538		522		321		100		163		79.3		24		243		411		2421		208.7		657		634		408		130		122		127.4		25		268		188		168.8		189.7		248.5		204.9		171.7		211.7		199.2		199.2		4.8		 T12-16459-MI		106.7		50.1		55.4		57.1		46.5		74.3		65		 N    		20.5		19.4		0.1		1.3		2.4		3.5		4.2		4.2		4.2		4.6		5.4		5.5		5.9		5.9		6.4		6.4		6.9		15.44		15.76		16.32		17.03		17.7		16.98		17.23		17.74		18.46		19.06		20.07		20.56		21.52		8.4		8		7.4		7		6.6		4.2		3		2.8		2.8		2.4		2.3		2.2		2.2		1.8		1.8		1.9		1.9		2		2.2		2		2.4		2.1		2.5		3.2		2.7		3		0		-29.7		-56.9		-68.8		-81.8		-42.9		78.6		121.4		192.9		263.5		366.5		456.5		646.7		0		1		2		2.8		4.4		11.6		19.2		21.4		25		28		32		34.4		39.6		1		35		44		53		63		106		143		154		175		189		216		229		253		0		1		1		2		2		4		6		7		8		10		14		17		26		 <1    		4		4		5		6		10		16		19		22		23		25		26		28		8		3		23		6		16		2		4		         		13.82		13.42		13.4		14.22		13.67		13.9		14.3		38.2		38.5		38.9		40.8		34.9		29		36.7		 N    		 09DPP1001 (4)   		1		 MKT12-16441-RRTM1   		 MKT12-16442-RRTM1   		 MKT12-16443-RRTM1   		 MKT12-16444-RRTM1   		 MKT12-16445-RRTM1   		 MKT12-16446-RRTM1   		23.2		27.7		 T12-16459-T 		0.584		0.584		0.61		0.61		0.61		0.61		0.584		0.61		0.584		0.61		0.61		0.61		0.009		0.457		0.483		0.026		0.457		0.483		0.026		0.483		0.508		0.025		0.584		0.61		0.026		0.559		0.559		0		0.559		0.559		0		0.017		0.559		0.584		0.025		0.559		0.584		0.025		0.61		0.635		0.025		0.584		0.61		0.026		0.61		0.635		0.025		0.559		0.584		0.025		0.025		1.3784		1.7684		0.6285		0.1064		2.2143		1.0808

		67105-T12           		 A 		1		39		 AC		 Y		9/14/09		 17:09		300		 821-1 		4.2		226.8		6		2.6		29		3.3673		0		3.3673		3.3673		29		38.1		38.1		0.58		22.098		22.098		22.1		89		89		0		89		89		89		70.4		4.2542		0		4.2542		4.2542		70.4		14		2.6391		0		2.6391		2.6391		14		479.7		120		118.8		91.4		109.5		40		1800		1200		59.2		63.5		90		80		66		108		40		88		116		25		3.73		273		306		2.9		0.53		3.07		1.4		9.23		9.99		1355		231.7		538		524		321		99		150		121.8		23		283		407		2503		201.8		650		626		404		130		121		209.5		23		280		192		216.4		247.2		248.8		175.6		170.1		216.6		212.4		212.4		5.2		 T12-16477-T 		138.8		106.7		71.9		58.4		55.9		101.7		89		 N    		26.3		18.2		0.1		0.9		1.8		2.8		4.2		4.2		4.2		4.3		4.8		4.8		5.4		5.5		5.9		6		6.6		15.32		15.67		16.49		17.27		18.22		17.05		17.27		17.79		18.77		19.46		20.57		21.17		22.65		8.5		8.1		7.7		7.2		6.6		4.5		3.4		3.2		2.8		2.8		2.5		2.8		2.6		1.9		1.9		2.1		2.1		2.3		2.2		2		2.2		2.4		2.5		3.1		3		3.6		0		13.6		10.3		-17.4		-14.5		-8.4		61.4		111.4		198		253.9		378.4		475.3		744.9		0		1.1		2.1		3		4.2		11		17.4		21		25.4		27.8		32.4		35		41.6		1		20		33		46		78		106		137		151		184		202		222		233		273		1		2		2		2		2		4		6		7		9		12		16		20		30		 <1    		3		4		5		6		11		16		19		22		24		25		26		29		7		4		23		6		11		2		3		         		13.61		13.12		13.8		13.3		13.28		13.23		14.92		42.2		43.8		43.5		33.5		31.3		34.2		38.1		 N    		 09GPP1001       		4		 MK12-16477-RRTMI    		 MK12-16478-RRTMI    		 MK12-16479-RRTMI    		 MK12-16480-RRTMI    		 MK12-16481-RRTMI    		 MK12-16482-RRTMI    		38.9		24.1		 T12-16477-M1		0.584		0.584		0.584		0.61		0.61		0.635		0.584		0.61		0.61		0.635		0.584		0.61		0.021		0.432		0.457		0.025		0.559		0.584		0.025		0.508		0.508		0		0.483		0.508		0.025		0.508		0.508		0		0.432		0.457		0.025		0.017		0.559		0.584		0.025		0.61		0.635		0.025		0.559		0.584		0.025		0.584		0.61		0.026		0.559		0.584		0.025		0.61		0.635		0.025		0.025		1.5946		2.0405		1.0798		0.9574		2.5		1.5438

		67270-T12           		 D 		1		110		 AC		 Y		9/27/09		 21:42		300		 821-1 		4.3		85		1		6.1		21		3.0445		0		3.0445		3.0445		21		26.4		26.4		0.58		15.312		15.312		15.3		71		71		0		71		71		71		63.4		4.1495		0		4.1495		4.1495		63.4		7		1.9459		0		1.9459		1.9459		7		1270.5		253.3		396.9		194.3		166		260		1800		1200		59.18		63.49		90		80		66		108		40		88		116		25		3.75		264		309		3.1		0.51		3.08		1.42		9.24		9.88		1279		245.5		557		540		334		100		182		105.3		14		280		457		2500		202.2		648		626		403		130		110		178		14		293		224		176.6		234		208.2		175.7		197.9		218.6		201.8		201.8		2.5		 M1062GBT100T		50.2		88.8		52		117.3		52.9		62.9		71		      		19.1		31.7		0.1		1		2		3.2		4.3		4.3		4.3		4.4		4.7		4.7		5		5		5.3		5.2		5.5		15.52		15.81		16.41		17.23		18.15		17.06		16.98		16.25		17.88		18.34		19.08		19.5		20.22		8.8		8.5		8		7.6		7.4		5.8		6.1		6.1		     . 		     . 		     . 		     . 		     . 		     . 		3.8		4.2		4.4		4.4		     . 		     . 		     . 		     . 		     . 		     . 		     . 		     . 		0		-16.6		-39.1		-66		-102.2		-74.2		-25.6		18		76.2		109.5		172.1		208.4		322.9		0		1.2		1.9		2.8		3.8		10.4		15.5		18.6		22.6		24.2		27.2		28.3		32.4		1		17		27		36		48		83		113		129		148		158		179		186		208		0		2		2		2		2		4		7		7		9		10		14		16		21		3		2		2		2		3		4		7		7		9		10		12		13		14		       		       		       		       		       		1		2		         		13.28		13.15		13.28		12.7		13.35		13.2		14.02		25.3		23.1		29.6		36.1		22.6		21.5		26.4		      		 08KPP10023      		2		 SMK12-16501         		 SMK12-16502         		 SMK12-16503         		 SMK12-16504         		 SMK12-16505         		 SMK12-16506         		40.7		40.6		 M1          		0.022		0.022		0.021		0.022		0.021		0.021		0.021		0.022		0.022		0.022		0.022		0.022		0		0.022		0.023		0.001		0.022		0.023		0.001		0.022		0.023		0.001		0.019		0.02		0.001		0.02		0.021		0.001		0.023		0.025		0.002		0.001		0.021		0.023		0.002		0.022		0.024		0.002		0.021		0.022		0.001		0.02		0.022		0.002		0.022		0.023		0.001		0.02		0.023		0.003		0.002		-0.2432		0.7152		-0.2541		0.3191		0.0714		-0.5378

		67106-T12           		 A 		2		46		 AC		 Y		11/14/09		 23:44		300		 821-1 		4.4		90.7		3		2.6		19		2.9444		0		2.9444		2.9444		19		16.9		16.9		0.58		9.802		9.802		9.8		94		94		0		94		94		94		71.2		4.2655		0		4.2655		4.2655		71.2		5		1.6094		0		1.6094		1.6094		5		1246.4		280		500		62.9		103.5		300		1800		1200		58.66		63.5		90		80		66		108		40		88		116		25		3.73		268		309		3.1		0.5		3.09		1.41		9.23		10.02		1372		226.8		533		515		319		99		154		167.1		14		277		399		2558		197.5		651		616		392		130		121		184.1		18		288		190		183.7		44.9		233.7		41.9		184.6		75		127.3		127.3		4.1		 T12-16621-U 		208.4		124		101.4		68.4		75.1		75.9		109		1		24.6		22		0.2		1		1.9		3.3		4.4		4.4		4.4		4.8		5.2		5.2		5.8		5.9		6.4		6.3		6.8		15.51		16.07		16.83		18.05		19.04		17.78		17.94		18.43		19.55		20.26		21.36		21.92		22.68		8.6		8.2		7.5		7.1		6.7		4.1		3.4		3.1		2.7		2.9		2.5		2.5		2.6		1.8		1.9		1.9		1.9		2		2.1		2		2.1		2.5		2.6		2.7		3.1		3.3		0		-5		-27		-51		-51.6		-9.4		80.7		141.1		150.6		274.8		403		435		603.2		0		1.3		1.9		2.8		3.6		12		17.8		20.6		24		27.6		30		34.2		39.2		1		15		26		44		63		98		124		133		163		180		202		200		226		0		2		2		2		2		3		5		6		8		10		14		14		19		 <1    		2		3		3		4		10		15		19		22		25		28		28		31		6		3		30		5		14		2		3		         		13.85		13.3		12.45		14.82		13.58		13.95		15		28.4		17.5		19.4		10		11.7		14.6		16.9		 N    		 09IPP1001 (2)   		2		 MK12-16621-RRUM1    		 MK12-16622-RRUM1    		 MK12-16623-RRUM1    		 MK12-16624-RRUM1    		 MK12-16625-RRUM1    		 MK12-16626-RRUM1    		29.3		27.2		 T12-16621-M1		0.635		0.635		0.66		0.66		0.559		0.559		0.635		0.66		0.635		0.635		0.559		0.559		0.004		0.508		0.533		0.025		0.559		0.584		0.025		0.457		0.483		0.026		0.457		0.483		0.026		0.508		0.533		0.025		0.559		0.584		0.025		0.025		0.787		0.813		0.026		0.711		0.737		0.026		0.787		0.813		0.026		0.686		0.711		0.025		0.711		0.737		0.026		0.686		0.711		0.025		0.026		-1.7297		2.1835		-0.6678		1.1348		-1.8929		-1.5483

		68284-T12           		 B 		2		211		 AC		 Y		2/16/10		 06:24		300		 821-1 		4.3		50		2		1.7		22		3.091		0		3.091		3.091		22		17.5		17.479		0.58		10.1378		10.1378		10.1		88		87.75		0		87.75		87.75		88		59.4		4.0843		0		4.0843		4.0843		59.4		12		2.4849		0		2.4849		2.4849		12		1163.1		240		500		97.1		206		120		1800		1200		59.2		63.49		90		80		66		108		40		88		116		25		3.76		271		306		3.1		0.49		3.07		1.4		9.28		10.04		1272		247		570		538		332		101		182		103.9		-2		290		426		2531		199.6		660		611		404		133		121		138.3		-2		291		189		175.6		119		189.6		199.5		193.4		94.1		161.9		161.9		4.4		 N           		117.9		85.1		108.4		88		52.2		74.9		88		      		25.5		23.9		0		1.3		2.4		3.5		4.3		4.3		4.3		4.5		4.8		4.7		5		5		5.2		5.2		5.5		15.64		16.19		17.04		17.52		18.14		16.53		16.58		16.92		17.44		17.78		18.42		18.7		19.22		8.5		8		7.6		7.1		6.9		5.6		5.1		2.1		2.3		2.2		2		2		1.7		2.4		2.6		2.5		2.6		2.7		2.8		2.5		3.4		3.5		3.7		4.1		4.5		5		0		-5		-23		-18		-13		-48		-8		70		142		188		268		282		332		0		1		1.3		1.3		1.5		9.7		14.3		17		21		22.9		25.1		26		28		1		19		35		49		62		100		128		143		169		162		179		198		211		0		2		1		2		2		4		6		4		6		7		10		14		22		0		1		1		2		3		6		10		12		14		14		15		16		17		5		1		13		6		9		0		3		         		0.36		0.37		0.32		0.34		0.34		0.39		0.38		15.5		28.6		20.3		18.5		11.3		10.6		17.5		      		 09JPP1002       		3		 16609-RRTM1         		 16610-RRTM1         		 16611-RRTM1         		 16612-RRTM1         		 16613-RRTM1         		 16614-RRTM1         		30.2		31		 L           		0.584		0.584		0.711		0.711		0.635		0.635		0.61		0.61		0.686		0.686		0.711		0.711		0		0.711		0.711		0		0.635		0.635		0		0.711		0.711		0		0.787		0.787		0		0.635		0.66		0.025		0.66		0.66		0		0.004		0.864		0.889		0.025		0.711		0.686		-0.025		0.711		0.737		0.025		0.686		0.711		0.025		0.66		0.686		0.025		0.838		0.838		0		0.013		-1.6486		-0.1101		-0.062		0.922		-1.7857		1.0808

		77819-T12           		 B 		1		345		 AC		 Y		4/5/11		 07:20		300		 821-1 		4.3		110		0		1.9		31		3.434		0.923		3.1696		3.1696		24		18.9		18.8654		0.946		17.8467		17.8467		17.8		91		91.4167		0.705		64.4488		64.4488		64		70.9		4.2613		0.961		4.0951		4.0951		60		12		2.4849		0.956		2.3756		2.3756		11		1126.4		213.3		318.8		234.3		200		160		1800		1200		59.2		63.5		90		80		66		108		40		88		116		25		3.78		271		308		3.1		0.54		3.07		1.38		9.34		9.99		1285		244.5		564		548		335		99		192		82.1		20		292		446		2485		203.3		671		633		417		131		118		169.1		19		286		211		197.1		225.4		201.5		216.8		201.1		201.4		207.2		207.2		4.8		 N           		189.3		69.9		93.3		75.3		82.2		38.5		91		      		23.6		10.3		0		1.2		2.2		3.4		4.3		4.3		4.3		4.4		4.8		4.8		5.2		5.2		5.6		5.7		6.3		15.51		16.02		16.7		17.5		18.26		16.66		16.86		17.38		18.17		18.79		19.63		20.27		21.26		7.6		6.7		3.8		7.3		7		5.2		3.2		2.8		1.9		2.1		1.9		1.9		1.9		2.6		2.6		3		2.6		2.9		3.5		3.3		2.6		3		4.3		4.5		4.1		4.3		0		-37		-172		-110		-98		-233		18		42		60		173		52		269		594		0		0.2		1.5		1.6		2.7		6.5		16.8		18.6		21.1		25.2		20.7		28.6		36.7		1		20		32		46		59		97		116		131		145		148		168		170		202		0		1		2		2		1		5		7		7		10		12		19		22		31		0		2		3		4		4		8		11		18		24		25		29		30		34		4		4		13		7		0		0		1		11500		0.36		0.34		0.38		0.34		0.34		0.4		0.33		20.1		24.8		21.5		18.4		14.8		13.5		18.9		      		 10KPP10011      		1		 170307-STWN         		 170308-STWN         		 170309-STWN         		 170310-STWN         		 170311-STWN         		 170312-STWN         		27.5		30.2		 L           		0.686		0.686		0.737		0.711		0.711		0.711		0.711		0.711		0.711		0.711		0.686		0.711		0		0.584		0.635		0.051		0.635		0.686		0.051		0.66		0.711		0.051		0.635		0.686		0.051		0.686		0.762		0.076		0.686		0.737		0.051		0.055		0.584		0.66		0.076		0.61		0.66		0.051		0.66		0.66		0		0.61		0.66		0.051		0.61		0.686		0.076		0.686		0.686		0		0.042		0.4324		0.0266		0.2628		0.0709		0.9643		0.7526

		77841-T12           		 A 		4		61		 AC		 Y		4/5/11		 08:34		300		 821-1 		4.1		113.4		16		2		24		3.1781		0.923		2.9334		2.9334		19		22.2		22.2		0.946		21.0012		21.0012		21		54		54		0.705		38.07		38.07		38		67.5		4.2121		0.961		4.0478		4.0478		57.3		7		1.9459		0.956		1.8603		1.8603		6		1357.4		280		187.5		382.9		227		280		1800		1200		59.18		63.5		90		80		66		108		40		88		116		25		3.73		269		306		3.1		0.33		3.07		1.41		9.18		9.93		1373		228.6		424		528		324		99		160		0		12		246		483		2471		204.4		502		707		407		127		121		0		18		98		319		203.5		164.9		210.9		175.4		195.1		207.7		192.9		192.9		3.5		 T12-170295-W		82.2		60.4		47.6		42.5		55.8		33.7		54		 N    		28.5		36.6		0.1		1.1		2.1		3.2		4.1		4.1		4.1		4.3		4.7		4.8		5.2		5.2		5.7		5.6		5.9		15.47		16.06		16.67		17.34		18.13		17.29		17.27		17.52		18.1		18.61		19.23		19.49		20.07		8.6		7.9		7.1		6.3		6		4.5		3.1		2.9		2.4		2.5		2		2.4		2		1.4		1.5		1.9		2.1		2.2		2.3		2.2		2.5		2.6		2.6		3		3.1		3.4		0		-13.3		-3.2		-36.4		-24.8		-7.9		69.5		136.4		198.8		221.2		322.4		332.3		436.2		0		1.1		2.5		3.2		4.6		11		17		20.6		23.8		25		28.2		28.8		32		1		22		35		52		65		92		115		133		140		149		175		170		181		1		1		2		2		2		6		9		9		12		13		18		19		25		 <1    		3		4		6		6		10		14		22		24		26		28		30		30		8		3		20		5		11		3		5		11700		14.71		14.52		15.23		13.6		15.1		15.15		14.68		43		24.2		23.5		18.6		19.8		20.7		25		1		 11APP1001 (2)   		1		 MKT12-170295-STWN   		 MKT12-170296-STWN   		 MKT12-170297-STWN   		 MKT12-170298-STWN   		 MKT12-170299-STWN   		 MKT12-170300-STWN   		38.4		36.9		 T12-170295-N		0.61		0.61		0.635		0.635		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0		0.635		0.635		0		0.559		0.559		0		0.584		0.584		0		0.533		0.559		0.026		0.559		0.559		0		0.533		0.533		0		0.004		0.508		0.508		0		0.457		0.483		0.026		0.483		0.483		0		0.432		0.457		0.025		0.432		0.457		0.025		0.483		0.508		0.025		0.017		1.2973		-0.5722		-0.7132		-0.8511		2.1071		-0.7949

		78803-T12           		 D 		1		120		 AC		 Y		4/5/11		 0:28 		300		 821-1 		4.4		180		0		5.1		19		2.9444		0.923		2.7177		2.7177		15		14		14		0.946		13.244		13.244		13.2		58		58		0.705		40.89		40.89		41		62.5		4.1352		0.961		3.9739		3.9739		53.2		4		1.3863		0.956		1.3253		1.3253		4		1749.5		333.3		462.5		365.7		268		320		1800		1200		59.2		63.5		90		80		66		108		40		88		116		25		3.75		263		307		3.1		0.52		3.08		1.42		9.25		9.93		1311		239.6		561		544		338		99		186		99.2		27		273		424		2473		204.4		653		635		408		130		112		133.1		30		287		213		175.8		163.3		203		184.5		171.2		159.4		176.2		176.2		2.1		 M1062GBT100L		73.8		88		58.5		37.2		56.9		34.2		58		      		19.4		15.2		0.1		1.3		2.4		3.4		4.3		4.4		4.4		4.6		5		5.1		5.4		5.4		5.8		5.8		6.1		15.39		16		16.85		17.55		18.19		17.3		17.47		17.68		18.44		19.02		19.94		20.44		21.31		8.7		8.4		8.4		7.5		7.6		6.7		6.5		5.9		5.6		5.9		5.1		5.3		5.1		2.8		4.6		5		2.8		3		3.4		3.7		4.2		4.7		4.5		4.6		4.2		5.3		0		-39.3		-80.5		-89		-92.6		-73.1		-34.2		36.1		112.8		145.3		216.1		269.7		380.5		0		0.8		1.4		2.5		3.7		4.6		15.2		19.2		22.7		24.4		27.2		28.8		32.6		1		15		25		37		49		77		98		107		123		130		146		152		166		0		1		2		2		2		4		7		8		10		11		15		17		19		0		2		3		4		4		6		8		10		13		15		16		19		19		4		8		19		5		16		1		2		11719		13.7		13.12		15.15		12.8		13.05		14.15		13.92		16.2		16.4		15.4		13.7		9.7		12.9		14		      		 10KPP10022      		2		 SMK12-170313-STWN   		 SMK12-170314-STWN   		 SMK12-170315-STWN   		 SMK12-170316-STWN   		 SMK12-170317-STWN   		 SMK12-170318-STWN   		52.2		48.1		 N1          		0.024		0.024		0.024		0.024		0.024		0.024		0.024		0.025		0.024		0.024		0.024		0.025		0		0.02		0.02		0		0.019		0.019		0		0.015		0.015		0		0.022		0.022		0		0.02		0.02		0		0.017		0.018		0.001		0		0.018		0.019		0.001		0.019		0.019		0		0.018		0.02		0.002		0.018		0.019		0.001		0.018		0.02		0.002		0.018		0.02		0.002		0.001		-0.8108		-1.5076		-1.6045		-0.7447		-0.6786		-2.4015

		77820-T12           		 G 		4		8		 AC		 Y		4/5/11		 12:11		300		 821-1 		4.6		72.6		-1		2.1		32		3.4657		0.923		3.1989		3.1989		25		23.1		23.1		0.946		21.8526		21.8526		21.9		69		69		0.705		48.645		48.645		49		66.6		4.1987		0.961		4.035		4.035		56.5		11		2.3979		0.956		2.2924		2.2924		10		1086.2		200		131.2		320		235		200		1800		1200		59.2		63.49		90		80		66		108		40		88		116		25		3.75		259		307		3.1		0.46		3.08		1.43		9.25		9.94		1305		240.8		77		-256		335		100		179		49.8		6		271		438		2499		202.2		945		636		404		131		109		93.2		5		282		205		191.6		205.9		198.8		220.6		200.7		201.2		203.1		203.1		1.8		 W           		131.5		86.2		45.1		56.1		76.4		18.5		69		      		19.9		7		0		1.2		2.4		3.8		4.6		4.6		4.6		4.7		5		5.1		5.4		5.4		5.9		5.8		6.3		15.5		15.94		16.76		17.72		18.37		16.98		17.16		17.27		17.87		18.36		19.24		18.19		20.55		9.3		8.1		7.9		7.6		7.1		6.3		5.2		4.6		4		2.8		2.9		2.2		2.1		2.5		2.6		2.7		2.9		3.1		3.4		3.5		3.6		4		4.6		5		5.8		5.8		0		61.3		34.3		0		-1		221.3		91.8		108.4		130.2		325.6		330		452		624.6		0		4.4		5.6		6.4		7.9		17		17.7		20.3		19		27.3		31.8		33.9		38.3		1		18		34		48		63		95		118		128		146		153		175		180		202		1		4		3		4		3		7		10		11		14		16		22		25		33		0		2		3		4		4		7		11		13		15		16		18		23		30		5		2		18		0		5		1		2		11800		13.22		12.15		13.35		13.6		12.65		13.65		13.9		29.5		23		24.9		27.9		20.8		12.3		23.1		      		 10KPP1001       		3		 SMK12-170301-STWN   		 SMK12-170302-STWN   		 SMK12-170303-STWN   		 SMK12-170304-STWN   		 SMK12-170305-STWN   		 SMK12-170306-STWN   		34.1		35.4		 N           		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0		0.533		0.559		0.026		0.483		0.508		0.025		0.559		0.559		0		0.533		0.559		0.026		0.457		0.457		0		0.431		0.431		0		0.013		0.431		0.483		0.052		0.483		0.508		0.025		0.483		0.508		0.025		0.457		0.508		0.051		0.483		0.483		0		0.483		0.508		0.025		0.03		1.5405		-0.7342		0.3839		-0.461		2.4286		0.5027

		77842-T12           		 A 		2		65		 AC		 Y		4/23/11		 17:33		300		 821-1 		4		136.1		2		2.6		25		3.2189		0.923		2.971		2.971		20		22.4		22.4		0.946		21.1904		21.1904		21.2		64		64		0.705		45.12		45.12		45		73.8		4.3014		0.961		4.1336		4.1336		62.4		9		2.1972		0.956		2.1005		2.1005		8		1200.6		266.7		175		342.9		176		240		1800		1200		59.2		63.5		90		80		66		108		40		88		116		25		3.73		268		304		2.9		0.44		3.07		1.42		9.22		9.91		1376		228.2		578		526		324		100		160		155.7		21		273		478		2514		201		667		765		404		127		121		178.4		23		283		319		184.5		190.9		186.2		161.1		183.8		182.4		181.5		185.6		2.6		 T12-170325-W		184.5		91.1		58.5		46.8		59.5		36.3		79		1		19.3		12.5		0.2		1		1.9		2.8		4		4		4		4.3		4.7		4.8		5.1		5.3		5.7		5.7		5.9		15.51		15.9		16.43		17.14		18.15		17.57		17.61		17.85		18.47		19.42		20.31		20.55		21.23		8.5		7.8		7.4		6.6		6.5		5.3		3.6		3.4		3.1		3		2.7		2.8		2.6		1.7		1.8		1.9		2.4		2.2		2.2		2.3		2.4		2.2		2.6		2.3		2.4		2.6		0		-11.5		-17.2		-55.4		-62		-35.4		26.6		75.4		142.2		175		248.3		279.7		409		0		1.1		2.4		3.6		5.4		11		16.2		19.2		23.2		25.6		29		29.6		33.8		1		15		24		35		48		85		109		117		140		152		169		168		185		1		1		1		2		2		6		7		8		10		11		16		19		25		 <1    		3		4		5		6		13		19		23		28		28		30		31		32		5		4		23		4		12		1		3		12100		12.76		12.7		12.18		13.7		12.5		12.3		13.2		29.5		29.2		24.2		19.3		16.5		15.4		22.4		 N    		 11BPP10022      		2		 MK12-170325-STWN    		 MK12-170326-STWN    		 MK12-170327-STWN    		 MK12-170328-STWN    		 MK12-170329-STWN    		 MK12-170330-STWN    		36.1		36.7		 T12-170325-N		0.61		0.61		0.635		0.635		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0		0.483		0.483		0		0.457		0.457		0		0.406		0.432		0.026		0.457		0.457		0		0.432		0.457		0.025		0.432		0.457		0.025		0.013		0.483		0.483		0		0.457		0.483		0.026		0.483		0.508		0.025		0.457		0.483		0.026		0.483		0.508		0.025		0.483		0.508		0.025		0.021		1.3514		0.5139		-0.5579		-0.6028		2.1786		-0.0736

		81272-T12           		 A 		5		62		 AC		 Y		5/5/11		 12:44		300		 821-1 		4.5		204.1		9		1.9		37		3.6109		0.923		3.3329		3.3329		28		25.8		25.8		0.946		24.4068		24.4068		24.4		60		60		0.705		42.3		42.3		42		83.8		4.4284		0.961		4.2557		4.2557		70.5		14		2.6391		0.956		2.523		2.523		12		703.8		140		-25		360		108.8		120		1800		1200		59.17		63.5		90		80		66		108		40		88		116		25		3.73		267		307		3.1		0.4		3.09		1.41		9.21		9.93		1358		231.1		541		529		325		98		156		104.8		22		276		410		2488		203.1		651		629		407		128		121		192.6		19		288		190		228.2		229.1		208.4		190.8		234.6		232.6		220.6		220.6		1.1		 170331-W    		146.6		83.5		47.1		39.4		60.2		43.4		70		1		22.6		11.4		0.2		0.9		2.4		3.5		4.5		4.5		4.5		4.8		5.2		5.2		5.7		5.8		6.2		6.1		6.9		15.49		15.74		16.58		17.36		18.15		17.18		17.41		17.81		18.78		19.04		19.91		20.38		21.6		8.7		8.1		7.4		6.5		6		4		3.3		2.7		2.4		2.2		2		2		1.9		1.4		1.8		1.8		1.9		2		2		2		2		2.4		2.8		3.1		3.2		3.7		0		-10.4		-15.7		-32.4		-67.9		9.3		130.9		192.9		313.5		366.9		642.4		769.9		1180		0		1.3		3		4.6		6		14.2		21		24.2		28.4		30.4		38		41.6		51.8		1		19		33		45		58		96		122		131		157		163		197		195		230		1		1		2		2		2		6		8		9		14		17		24		29		38		 <1    		4		5		6		7		12		19		23		27		28		31		33		38		6		3		27		4		13		2		3		12000		12.72		12.5		13.18		12.02		12.68		13.02		12.92		25		26.9		29.7		24.6		23.8		44		29		6		 11BPP10012      		5		 170331-STWN         		 170332-STWN         		 170333-STWN         		 170334-STWN         		 170335-STWN         		 170336-STWN         		55.7		33		 170331-N    		0.61		0.61		0.61		0.61		0.61		0.61		0.635		0.635		0.61		0.61		0.61		0.61		0		0.356		0.381		0.025		0.584		0.61		0.026		0.483		0.508		0.025		0.584		0.61		0.026		0.533		0.559		0.026		0.584		0.61		0.026		0.026		0.483		0.508		0.025		0.483		0.483		0		0.508		0.508		0		0.483		0.483		0		0.483		0.508		0.025		0.457		0.508		0.051		0.017		2.2162		2.0595		0.9376		-0.7092		3.3214		1.1952

		81270-T12           		 B 		2		228		 AC		 Y		5/6/11		 21:36		300		 821-1 		4.5		0.2		1		2		40		3.6889		0.923		3.4048		3.4048		30		15		14.9606		0.946		14.1527		14.1527		14.2		96		96.1333		0.705		67.774		67.774		68		74.7		4.3135		0.961		4.1453		4.1453		63.1		18		2.8904		0.956		2.7632		2.7632		16		871.6		100		431.2		211.4		169		-40		1800		1200		59.2		63.5		90		80		66		108		40		88		116		25		3.73		273		310		3.1		0.5		3.06		1.37		9.37		10.08		1277		245.9		550		562		334		101		176		121.3		25		295		435		2502		201.9		629		651		411		133		118		297.1		24		289		218		235.6		159.9		181.5		237.8		259.2		186.3		210.1		210.1		5.3		 W           		84.1		140.3		128.5		57.6		107.3		59		96		      		21.4		7.2		0		1.2		2.2		3.4		4.5		4.5		4.5		4.6		4.9		4.9		5.2		5.2		5.6		5.6		5.8		15.5		15.96		16.68		17.56		18.47		17.12		17.25		17.51		18.18		18.6		19.18		19.62		20.22		8		8		7.6		6.9		6.6		5.5		5		2.4		3.9		2.1		2.2		2.1		2		2.5		2.3		3		2.9		3.1		3		2.8		3		3.1		3.3		3.8		5.1		5.5		0		-17		-45		-81		-107		-146		46		65		97		133		357		377		434		0		0.4		1.4		3.3		5.1		8.7		16.6		19.3		21.1		23		30.2		31.5		29.8		1		19		31		42		60		92		111		122		141		149		170		181		194		0		1		2		2		2		4		5		7		11		14		22		27		40		0		3		3		4		5		8		14		21		25		26		28		29		32		5		6		23		9		0		1		2		12300		0.32		0.32		0.32		0.32		0.29		0.32		0.34		17.8		14.9		13.1		16.5		12.8		14.7		15		      		 11BPP10014      		1		 170343-STWN         		 170344-STWN         		 170345-STWN         		 170346-STWN         		 170347-STWN         		 170348-STWN         		30.2		39.6		 N           		0.686		0.711		0.686		0.686		0.686		0.711		0.711		0.711		0.686		0.711		0.711		0.711		0.013		0.584		0.635		0.051		0.61		0.66		0.051		0.61		0.66		0.051		0.61		0.635		0.025		0.686		0.711		0.025		0.61		0.635		0.025		0.038		0.635		0.66		0.025		0.635		0.66		0.025		0.61		0.686		0.076		0.635		0.66		0.025		0.686		0.686		0		0.66		0.66		0		0.025		-0.5405		0.662		1.2347		0.2128		-0.3214		1.9165

		81927-T12           		 A 		6		1		 AC		 Y		8/23/11		 11:16		300		 821-1 		4.6		45.4		6		2.2		25		3.2189		0.923		2.971		2.971		20		18.8		18.8		0.946		17.7848		17.7848		17.8		119		119		0.705		83.895		83.895		84		73		4.2905		0.961		4.1232		4.1232		61.8		8		2.0794		0.956		1.9879		1.9879		7		1147.5		266.7		318.8		120		182		260		1800		1200		59.18		63.5		90		80		66		108		40		88		116		25		3.73		267		309		3.1		0.47		3.08		1.43		9.21		9.93		1365		230		541		526		323		97		181		104.8		32		279		425		2470		204.5		637		619		404		130		121		189.7		28		288		194		191		190.5		218.5		185.2		187		194.1		194.4		189.6		3.9		 170613-W    		172		88.8		103.3		107		139.8		104.4		119		 N    		30.4		42.8		0.1		1.2		2.4		3.5		4.6		4.6		4.6		5		5.4		5.5		5.9		6		6.3		6.2		6.7		15.37		15.94		16.86		17.6		18.45		17.75		17.91		18.66		19.38		19.99		20.75		21.23		22.13		8.4		8		7.3		6.7		6.2		5.1		3.7		3		2.5		2.4		2.4		2.8		2.2		1.7		1.9		1.7		2		1.9		2.3		1.9		2.2		2.1		2		2.5		2.7		2.8		0		-6.9		-10.7		-40.8		-48.9		-5.4		81.8		142.7		207.9		257.1		339.7		387.7		531.3		0		1.2		2.8		4.4		5.6		13		18.8		21.6		25.2		27.4		30.8		31		36.2		1		17		29		39		53		78		94		101		116		146		182		193		216		2		1		2		2		2		4		8		9		13		16		20		22		28		 <1    		4		6		7		8		14		21		26		30		28		33		34		38		9		10		43		5		16		2		4		11700		14.96		14.95		14.98		15.15		13.45		15.5		15.7		28.2		18.8		19.7		13.3		15.5		17.3		18.8		 N    		 11FPP1001 (6)   		2		 170613-STWN         		 170614-STWN         		 170615-STWN         		 170616-STWN         		 170617-STWN         		 170618-STWN         		36		41.2		 170613-N    		0.635		0.635		0.61		0.635		0.635		0.635		0.66		0.66		0.61		0.635		0.61		0.61		0.008		0.483		0.533		0.05		0.483		0.533		0.05		0.483		0.533		0.05		0.483		0.533		0.05		0.483		0.533		0.05		0.483		0.508		0.025		0.046		0.457		0.508		0.051		0.457		0.508		0.051		0.483		0.533		0.05		0.457		0.508		0.051		0.457		0.533		0.076		0.432		0.483		0.051		0.055		0.4324		0.3823		-0.5579		0.7801		0.9643		-0.4117

		81928-T12           		 A 		4		69		 AC		 Y		8/24/11		 02:53		300		 821-1 		4.1		59		4		2.3		41		3.7136		0.923		3.4277		3.4277		31		15.6		15.6		0.946		14.7576		14.7576		14.8		65		65		0.705		45.825		45.825		46		75.1		4.3188		0.961		4.1504		4.1504		63.5		18		2.8904		0.956		2.7632		2.7632		16		954.6		80		412.5		337.1		165		-40		1800		1200		59.19		63.5		90		80		66		108		40		88		116		25		3.73		267		309		3		0.53		3.06		1.4		9.24		9.9		1353		232		549		536		330		99		167		113.3		27		290		466		2491		202.8		647		630		404		130		121		169.9		28		305		224		161.9		219.7		202.1		195.9		222.7		233.5		206		206		2.5		 170631-W    		133.3		67.4		50.5		38.7		67.9		33.2		65		 N    		15.3		41.6		0.2		1.3		1.9		3		4.1		4.1		4.1		4.3		4.6		4.6		4.9		4.9		5.3		5.3		5.7		15.46		15.87		16.27		17.51		17.95		17.12		17.26		17.8		18.57		18.92		19.94		20.28		21.34		8.6		8		7		6.5		5.6		3.8		3.2		3.1		2.6		2.6		2.4		2.6		2.3		1.6		1.8		1.9		2.2		2.1		2.2		2.2		2.3		2.1		2.3		3		2.6		3.4		0		-27.1		-40.1		-72.9		-64		-4.4		84.2		135.6		205.1		234.2		360.5		440.2		635.6		0		1.3		2.9		4.8		6.6		13		19.2		22		25.8		26.6		31.4		33.6		39.2		1		20		27		38		49		71		90		96		111		117		134		139		158		1		1		2		2		3		7		10		10		14		17		24		28		42		 <1    		4		5		6		7		11		15		18		19		20		22		22		23		4		4		22		3		17		 <1    		2		12200		13.56		13.73		14.25		12.35		13.25		14.55		13.25		14.5		19.7		15.2		16.5		16.2		11.5		15.6		 N    		 11FPP1001 (6)   		0		 170631-STWN         		 170632-STWN         		 170633-STWN         		 170634-STWN         		 170635-STWN         		 170636-STWN         		19.5		40.8		 170631-N    		0.61		0.61		0.61		0.635		0.61		0.635		0.61		0.61		0.61		0.635		0.61		0.61		0.013		0.483		0.533		0.05		0.508		0.508		0		0.483		0.508		0.025		0.508		0.533		0.025		0.483		0.508		0.025		0.483		0.508		0.025		0.025		0.457		0.483		0.026		0.457		0.508		0.051		0.432		0.483		0.051		0.483		0.508		0.025		0.457		0.483		0.026		0.432		0.457		0.025		0.034		-0.3784		0.7266		1.3293		-0.5674		-0.1071		1.9165

		81929-T12           		 A 		7		1		 AC		 Y		9/15/11		 09:35		300		 821-1 		4.1		190.5		4		2.2		39		3.6636		0.923		3.3815		3.3815		29		16.6		16.6		0.946		15.7036		15.7036		15.7		90		90		0.705		63.45		63.45		63		67.6		4.2136		0.961		4.0493		4.0493		57.4		15		2.7081		0.956		2.5889		2.5889		13		1050.4		120		384.4		240		226		80		1800		1200		59.19		63.5		90		80		66		108		40		88		116		25		3.73		267		307		3.1		0.42		3.08		1.4		9.22		9.94		1373		228.7		549		539		335		98		152		116.1		28		273		446		2543		198.7		653		633		408		129		121		155.7		25		294		206		233.4		222.1		273.6		184.1		219.6		181.3		219		219		1.8		 170673-W    		139.4		121.9		67.7		79.9		46.8		84.1		90		 N    		18.1		33.6		0.2		0.9		1.6		2.6		4.1		4.1		4.1		4.2		4.5		4.7		4.9		5		5.4		5.4		5.8		15.49		15.7		16.03		16.63		17.83		16.69		16.85		17.18		17.97		18.4		19.26		19.68		20.44		8.5		7.8		7.1		6.4		5.8		4.2		3.1		2.9		2.9		2.6		2.5		2.4		2.2		1.5		1.9		1.8		2		2.1		2.3		1.9		2.1		2.3		2.8		2.8		2.8		3.4		0		-18.5		-23		-32.9		-42.2		-12.5		79.8		147.5		221.8		302.4		436.9		448.6		756.6		0		1.1		2.2		3.4		5.6		11.4		17.4		21.8		25		28		32.6		34		41.4		1		18		27		42		63		94		120		152		167		185		209		212		242		1		2		2		2		4		8		10		12		14		17		25		29		40		 <1    		3		4		4		5		9		15		20		23		26		29		30		35		7		3		48		6		15		 <1    		2		12100		13.38		12.32		14.73		12.42		13.38		14.1		13.35		20.4		13.5		18.5		13.6		17.8		16		16.6		 N    		 11FPP10012 (2)  		3		 170673-STWN         		 170674-STWN         		 170675-STWN         		 170676-STWN         		 170677-STWN         		 170678-STWN         		47		41.4		 170673-N    		0.61		0.61		0.61		0.635		0.61		0.61		0.61		0.635		0.61		0.635		0.61		0.635		0.017		0.457		0.483		0.026		0.483		0.533		0.05		0.483		0.508		0.025		0.457		0.483		0.026		0.483		0.508		0.025		0.483		0.508		0.025		0.03		0.508		0.533		0.025		0.432		0.483		0.051		0.483		0.508		0.025		0.432		0.483		0.051		0.432		0.457		0.025		0.432		0.457		0.025		0.034		-0.1351		-0.5532		1.1384		0.0355		0.2143		1.3931

		84197-T12           		 G 		5		 025A		 AC		 Y		9/28/11		 23:22		300		 821-2 		4.5		172.4		1		3.1		34		3.5264		0.923		3.2548		3.2548		26		17.7		17.7		0.946		16.7442		16.7442		16.7		64		64		0.705		45.12		45.12		45		77.4		4.349		0.961		4.1794		4.1794		65.3		10		2.3026		0.956		2.2013		2.2013		9		1243.8		180		353.1		342.9		147.8		220		1800		1200		59.19		63.48		90		80		66		108		40		88		116		25		3.75		267		306		3.1		0.45		3.06		1.45		9.25		9.86		1314		239		542		532		325		100		185		105.3		7		290		451		2497		202.3		628		633		399		131		108		168.6		7		306		215		191.7		253.6		210.4		200.4		216.1		180.8		208.8		208.8		2.9		 W           		128.3		53.3		62.3		29.1		55.8		54.6		64		      		14.5		37		0.1		1.1		2.2		3.3		4.4		4.5		4.5		4.8		5.1		5.2		5.6		5.6		6.1		6.1		6.6		15.93		16.39		17		17.69		18.55		17.9		18.36		18.74		19.62		20.24		21.14		22.2		23.67		8.9		8.3		7.6		7.5		6.6		6.1		6.1		4.5		4.5		4.4		2.5		3.6		3.1		2.8		3.7		3.8		3.9		4		3.9		3.9		3.7		3.8		3.8		4.2		5.1		5.2		0		-18.4		-35.1		-75.6		-88.8		-34.6		34.4		62.6		147		190.4		282.9		341.9		518.3		0		2.1		4.2		4.1		8.2		12.5		18.1		20.3		25.1		26.7		30.8		32.2		37.6		1		16		25		51		65		120		144		163		182		188		224		235		260		0		1		1		2		2		10		11		12		16		17		24		27		34		0		2		4		9		10		14		18		21		22		23		26		26		29		9		4		32		4		17		2		12		12000		14.23		15.05		13.35		14.68		13.75		15.22		13.35		18.8		20.9		18.9		16.4		14		17.1		17.7		      		 11FPP1001       		1		 170769 STWN         		 170770 STWN         		 170771 STWN         		 170772 STWN         		 170773 STWN         		 170774 STWN         		101.3		63.6		 N           		0.61		0.61		0.635		0.635		0.61		0.635		0.635		0.635		0.61		0.61		0.61		0.61		0.004		0.483		0.483		0		0.483		0.508		0.025		0.483		0.533		0.05		0.483		0.508		0.025		0.457		0.483		0.026		0.483		0.483		0		0.021		0.431		0.431		0		0.406		0.483		0.077		0.431		0.457		0.026		0.431		0.483		0.052		0.406		0.406		0		0.431		0.431		0		0.026		0.1351		1.0937		0.6149		-0.6028		0.5714		0.2291

		81930-T12           		 A 		2		75		 AC		 Y		10/30/11		 23:46		300		 821-2 		4.2		27.2		7		2.6		35		3.5553		0.923		3.2815		3.2815		27		15.2		15.2		0.946		14.3792		14.3792		14.4		87		87		0.705		61.335		61.335		61		74		4.3041		0.961		4.1362		4.1362		62.6		13		2.5649		0.956		2.452		2.452		12		1130.4		160		425		251.4		174		120		1800		1200		59.18		63.51		90		80		66		108		40		88		116		25		3.73		271		306		3.1		0.41		3.07		1.41		9.18		9.93		1359		231		547		444		325		100		152		93.4		18		271		482		2523		200.3		649		584		409		129		121		141.6		16		290		237		197.2		211		192.3		213.6		196.2		230.2		206.8		206.8		3.4		 170793-W    		189.4		98.5		50.8		65.5		56.1		60		87		 N    		19.2		32.6		0.2		0.8		2.2		3.2		4.2		4.2		4.2		4.5		4.8		     . 		5.3		5.2		5.7		5.7		6.1		16.14		16.34		16.9		17.66		18.52		17.23		17.59		     .  		18.77		19.4		20.12		20.67		21.6		8.6		8		6.7		6.1		6.1		3.9		3.3		     . 		2.8		3		2.5		2.6		2.6		1.7		1.8		2.1		2.2		2.4		2.3		2.2		     . 		2.4		2.3		2.8		2.6		3		0		5.5		-24		-43.6		-63.2		-15.5		64.3		      . 		191.9		237.4		366.3		451.1		660.5		0		1.7		3.4		5		6.4		13.4		18.8		      . 		26.2		27.8		32.8		34.8		40.6		1		15		51		63		73		106		122		       		151		157		196		205		225		1		1		3		4		3		8		8		       		13		15		23		25		36		 <1    		2		3		4		4		8		11		       		16		19		22		23		25		7		5		30		6		30		1		3		9500		12.72		13.42		12.57		12.1		12.02		14.1		12.1		15.8		13.6		19.6		14.6		9.6		18		15.2		 N    		 11IPP1001       		1		 170793-STWN         		 170793-STWN         		 170793-STWN         		 170793-STWN         		 170793-STWN         		 170793-STWN         		28.8		41.8		 170793-N    		0.635		0.635		0.635		0.635		0.61		0.635		0.61		0.61		0.635		0.635		0.61		0.635		0.008		0.483		0.508		0.025		0.457		0.508		0.051		0.483		0.508		0.025		0.483		0.533		0.05		0.483		0.508		0.025		0.508		0.508		0		0.029		0.432		0.483		0.051		0.432		0.483		0.051		0.457		0.483		0.026		0.457		0.483		0.026		0.483		0.533		0.05		0.457		0.508		0.051		0.042		-0.4865		0.5468		0.7252		-0.0355		-0.25		0.982

		84198-T12           		 G 		4		21		 AC		 Y		11/15/11		 23:30		300		 821-2 		4.1		90.7		0		4.2		26		3.2581		0.923		3.0072		3.0072		20		16.1		16.1		0.705		15.2306		15.2306		15.2		66		66		0.946		46.53		46.53		47		62.9		4.1415		0.961		3.98		3.98		53.5		7		1.9459		0.956		1.8603		1.8603		6		1543.1		266.7		400		331.4		265		280		1800		1200		59.2		63.5		90		80		66		108		40		88		116		25		3.75		261		307		3.1		0.38		3.07		1.44		9.23		9.92		1298		242.1		539		553		333		99		155		66.1		6		268		448		2515		200.9		623		653		403		131		116		127.8		5		274		211		191.1		225.2		189.7		204.8		199		196.6		201.1		201.1		4		 W           		117.2		56.3		78.4		47.4		77.2		16.8		66		      		7.6		29.5		0		0.9		1.7		2.8		4.1		4.1		4.1		4.5		4.8		4.8		5.1		5.1		5.4		5.4		5.9		15.93		16.32		16.7		17.28		18.38		17.51		17.86		18.26		19.08		19.68		20.49		21.08		22.16		8.6		8.2		7.5		6.9		6.6		4.9		5.1		5.2		5.1		4.8		4.8		4.8		4.2		2.6		2.8		2.9		3.4		3.8		3.6		3.7		3.6		4.7		4.2		5.4		5.5		5.5		0		-31.9		-12.8		-62.1		-37.8		-9		34.9		80.7		137.1		171.5		224.5		230.1		336.7		0		1		3.7		6.1		5.6		12.9		17.2		20.5		23.5		25		27.5		27.2		30.7		1		15		26		37		50		91		113		122		143		148		165		170		191		1		2		2		2		3		10		12		12		16		16		20		22		27		0		2		3		3		4		8		11		13		16		17		19		20		22		5		4		27		1		8		0		2		12300		13.99		13.95		13.9		13.7		13.58		14.28		14.52		21.9		19.6		16.7		15.1		12.1		11.4		16.1		      		 11JPP10022      		3		 170991STWN          		 170992STWN          		 170993STWN          		 170994STWN          		 170995STWN          		 170996STWN          		61		39.1		 N           		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.584		0.584		0.61		0.61		0		0.483		0.483		0		0.457		0.508		0.051		0.457		0.508		0.051		0.457		0.483		0.026		0.457		0.508		0.051		0.457		0.457		0		0.03		0.406		0.457		0.051		0.406		0.431		0.025		0.406		0.457		0.051		0.381		0.431		0.05		0.381		0.431		0.05		0.381		0.431		0.05		0.046		-0.2703		-1.4304		-0.4083		-0.5319		0.0357		-0.7949

		81271-T12           		 B 		2		237		 AC		 Y		11/25/11		 20:40		300		 821-1 		4.3		205		0		2		34		3.5264		0.923		3.2548		3.2548		26		12.7		12.7439		0.946		12.0557		12.0557		12.1		65		65.3667		0.705		46.0835		46.0835		46		70.5		4.2556		0.961		4.0896		4.0896		59.7		10		2.3026		0.956		2.2013		2.2013		9		1437		180		496.9		337.1		203		220		1800		1200		59.19		63.5		90		80		66		108		40		88		116		25		3.74		270		305		3.1		0.53		3.06		1.41		9.3		9.92		1309		240		533		553		328		101		148		113.7		22		287		420		2485		203.3		607		654		411		132		118		180.5		21		281		204		239.6		236		255.3		224.6		210.3		240.5		234.4		234.4		7.5		 W           		113.2		109.9		49.7		36.9		49.4		33.1		65		      		13.6		25.5		0		1.2		2.4		3.4		4.3		4.3		4.3		4.6		4.9		5		5.4		5.3		5.7		5.7		6.2		15.55		15.85		16.5		17.08		17.78		16.8		17.14		17.58		18.25		18.8		19.56		20.17		20.96		8.5		8		7.5		7.1		6.3		5.1		4.8		4.5		1.8		2.1		2		2		2		2.7		4.6		3		3.3		2.8		2.7		3.2		4.4		3.6		3.3		4.3		4.1		4.8		0		-4		8		-113		-72		-17		18		70		124		161		224		311		675		0		0		0.6		1		3.4		10.4		13.8		16.6		19.9		21.2		24.6		25.6		39.5		0		21		34		49		65		93		111		120		134		137		153		157		177		1		2		1		2		2		8		10		11		15		17		25		26		35		0		1		2		3		3		7		10		13		15		16		17		19		22		5		2		17		8		 <0    		1		2		11400		0.32		0.33		0.31		0.33		0.34		0.3		0.32		15.8		12.8		9.9		16.6		11.1		10.2		12.7		      		 11HPP10011      		2		 170691-STWN         		 170692-STWN         		 170693-STWN         		 170694-STWN         		 170695-STWN         		 170696-STWN         		41.4		60.2		 N           		0.711		0.711		0.711		0.711		0.711		0.711		0.711		0.711		0.711		0.711		0.711		0.711		0		0.635		0.66		0.025		0.635		0.66		0.025		0.635		0.66		0.025		0.635		0.66		0.025		0.635		0.66		0.025		0.635		0.66		0.025		0.025		0.584		0.61		0.025		0.584		0.61		0.025		0.559		0.584		0.025		0.584		0.584		0		0.559		0.584		0.025		0.559		0.584		0.025		0.021		-1.1081		-0.043		0.6149		-0.5674		-1.0714		0.2291

		78804-T12           		 D 		1		131		 AC		 Y		12/21/11		 13:30		300		 821-1 		4.4		140		0		4.3		24		3.1781		0.923		2.9334		2.9334		19		15.2		15.2		0.946		14.3792		14.3792		14.4		93		93		0.705		65.565		65.565		66		69.6		4.2428		0.961		4.0773		4.0773		59		7		1.9459		0.956		1.8603		1.8603		6		1417.9		280		425		222.9		210		280		1799		1199		59.18		63.46		90		80		66		108		40		88		116		25		3.75		262		308		3.1		0.52		3.11		1.42		9.25		9.73		1329		236.3		-483		535		338		100		183		112.9		22		276		432		2502		202		489		629		407		131		112		173.7		56		288		226		187		203.5		205.8		158.3		195.5		179.3		188.2		188.2		1		 M1062GBT100W		78.2		82.9		69.6		130.1		81.8		116.3		93		      		20.6		46.3		0.1		1.3		2.4		3.4		4.4		4.5		4.4		4.7		5.1		5.1		5.5		5.6		6.2		6		6.5		15.44		16.01		16.68		17.36		16.3		17.4		17.81		18.35		19.44		20.17		21.22		21.84		23.11		8.1		7.7		7.4		6.6		6.3		5.8		5.8		4.8		4.8		4.5		4.5		4.8		4.3		2.5		2.8		3.1		3		3.5		3.4		5.2		5.2		4.7		3.6		4.5		4.1		6		0		-29.6		-56.9		-55		-82.9		-30.6		18.7		78.6		136.4		177.3		277.8		316.7		461.3		0		1.1		2.2		4.2		6.1		12.6		17.7		21.2		24.9		26.6		30.3		31.6		35		1		13		24		35		48		76		95		107		124		132		148		157		178		2		2		3		3		5		6		9		10		14		16		19		21		26		2		3		5		5		7		8		11		12		14		16		17		18		20		5		0		23		7		22		1		2		12000		13.5		13.12		13.4		14.1		13.28		12.92		14.15		19		17		13.4		13.8		15.6		12.5		15.2		      		 11FPP1001       		3		 171003-STWN         		 171004-STWN         		 171005-STWN         		 171006-STWN         		 171007-STWN         		 171008-STWN         		28		28.5		 N1          		0.024		0.024		0.024		0.024		0.024		0.024		0.024		0.024		0.025		0.025		0.024		0.024		0		0.018		0.019		0.001		0.018		0.019		0.001		0.019		0.019		0		0.018		0.019		0.001		0.018		0.019		0.001		0.019		0.019		0		0.001		0.017		0.019		0.002		0.016		0.018		0.002		0.015		0.019		0.004		0.015		0.018		0.003		0.016		0.018		0.002		0.016		0.018		0.002		0.002		-0.4865		-0.1987		-0.7132		0.1418		-0.25		-0.7949

		81931-T12           		 A 		4		77		 AC		 Y		2/28/12		 18:37		300		 821-2 		4.2		68		1		2.4		27		3.2958		0.923		3.042		3.042		21		18.1		18.1		0.946		17.1226		17.1226		17.1		77		77		0.705		54.285		54.285		54		73		4.2905		0.961		4.1232		4.1232		61.8		12		2.4849		0.956		2.3756		2.3756		11		1227.3		253.3		340.6		291.4		182		160		1800		1200		59.19		63.51		90		80		66		108		40		88		116		25		3.73		266		304		3.1		0.36		3.05		1.42		9.2		9.91		1354		231.9		549		532		334		99		158		56.6		12		269		455		2504		201.8		647		638		413		130		121		201		14		296		218		193.9		193.4		199		197.1		187.3		195		194.3		194.3		2.5		 171117-W    		80.2		105.8		104.4		94.3		45.6		30		77		 N    		24.6		24.7		0.4		0.9		1.7		2.9		4.2		4.2		4.2		4.4		4.7		4.8		5.1		5.1		5.5		5.4		5.9		15.22		16.61		16.94		17.79		18.95		17.43		17.52		17.85		18.56		19.03		19.69		20.28		21.14		9		8.2		7.6		6.9		6.4		4.4		3.6		3		2.8		3		3		2.9		2.4		2		2.1		2.3		2.4		2.4		2.3		2.2		2.2		2.4		2.5		2.8		2.7		3.3		0		24.6		15.8		0.8		-18.3		-7.4		80.7		126.4		178.7		227.8		301.2		325.4		465.1		0		1.4		2.1		3.6		4.8		12		18.4		21		24.2		26.2		29.6		30		34.4		2		18		29		44		56		92		112		119		131		136		157		160		178		 <1    		 <1    		2		2		2		7		8		9		10		11		16		19		28		 <1    		3		4		5		6		12		17		24		26		25		29		29		31		5		4		18		4		22		2		2		11700		13.8		13.82		12.35		14.2		13.75		13.78		14.88		19.2		20.8		18.5		19.1		15.1		15.7		18.1		 N    		 12APP10012      		3		 171117-STWN         		 171118-STWN         		 171119-STWN         		 171120-STWN         		 171221-STWN         		 171122-STWN         		37.9		38		 171117-N    		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.635		0.61		0.61		0.61		0.635		0.008		0.483		0.533		0.05		0.508		0.559		0.051		0.61		0.66		0.05		0.584		0.61		0.026		0.559		0.584		0.025		0.508		0.533		0.025		0.038		0.432		0.483		0.051		0.432		0.457		0.025		0.432		0.483		0.051		0.432		0.457		0.025		0.432		0.483		0.051		0.432		0.483		0.051		0.042		0.2432		0.3823		-0.2645		-0.2837		0.7143		0.7526

		85241-T12           		 B 		1		360		 AC		 Y		3/6/12		 21:57		300		 821-2 		4.3		190		6		1.8		33		3.4965		0.923		3.2273		3.2273		25		17.7		17.6711		0.946		16.7169		16.7169		16.7		104		103.7		0.705		73.1085		73.1085		73		63.7		4.1542		0.961		3.9922		3.9922		54.2		11		2.3979		0.956		2.2924		2.2924		10		1194		200		353.1		182.9		258		200		1800		1200		59.19		63.49		90		80		66		108		40		88		116		25		3.71		271		308		3.1		0.57		3.05		1.43		9.27		9.93		1296		242.3		556		540		334		99		168		116.3		21		289		437		2508		201.6		647		633		410		130		118		179.2		22		298		205		248		257.4		226.4		286.1		219.7		219.9		242.9		242.9		15		 W           		138.3		71.6		153.3		81.1		84.9		93		104		      		13.7		27.1		0		1		2.1		3.2		4.3		4.3		4.3		4.4		4.7		4.7		5		5		5.3		5.2		5.6		15.99		16.3		     .  		17.63		18.44		16.88		16.88		17.22		17.95		18.49		19.04		19.34		19.9		8.5		8		7.4		6.9		6.6		5.6		5.5		5		5		2.2		1.9		2.1		1.8		2.5		2.8		2.6		2.8		2.7		2.9		2.6		3		3.7		3.7		4		4.8		4.7		0		-32		-48		-105		-156		-65		-15		62		63		147		185		251		416		0		-0.8		6.2		2.2		3.7		10.5		15.7		18.3		22.4		23		27.5		27.9		32.7		1		22		33		46		60		97		116		125		146		155		175		185		209		0		1		1		2		2		8		10		11		15		16		22		25		33		0		2		3		3		4		8		16		20		24		25		27		29		30		5		2		19		7		 <0    		1		2		11900		0.32		0.32		0.32		0.34		0.29		0.32		0.32		20.9		16.8		17.7		20.2		13.8		16.6		17.7		      		 11JPP10032      		1		 170955-STWN         		 170956-STWN         		 170957-STWN         		 170958-STWN         		 170959-STWN         		 170960-STWN         		71.3		62.7		 N           		0.711		0.711		0.686		0.686		0.711		0.711		0.737		0.737		0.737		0.762		0.737		0.737		0.004		0.635		0.66		0.025		0.66		0.66		0		0.66		0.686		0.025		0.61		0.635		0.025		0.635		0.66		0.025		0.635		0.635		0		0.017		0.635		0.635		0		0.61		0.61		0		0.635		0.635		0		0.61		0.61		0		0.635		0.635		0		0.66		0.686		0.025		0.004		0.1351		-1.2759		0.5012		0.3901		0.5714		0.5027

		86762-T12           		 A 		6		 12A 		 AC		 Y		5/22/12		 10:43		300		 821-2 		4		90.7		2		2.1		39		3.6636		0.923		3.3815		3.3815		29		19.8		19.8		0.946		18.7308		18.7308		18.7		64		64		0.705		45.12		45.12		45		78.1		4.358		0.961		4.188		4.188		65.9		10		2.3026		0.956		2.2013		2.2013		9		1116.7		120		290.6		342.9		143.2		220		1800		1200		59.19		63.5		91		80		66		108		40		88		116		25		3.73		273		311		3.1		0.58		3.06		1.41		9.21		10.01		1347		233.1		549		527		324		98		172		53.8		19		283		419		2516		200.8		644		625		402		129		121		150.1		18		289		190		233.9		225		160.7		128		190.6		236.8		195.8		195.8		4.7		 171261-W    		106.6		47.2		31.4		62		85.9		51.3		64		 N    		22.6		30.9		0.2		1.1		1.9		2.8		4		4		4		4.2		4.6		4.6		5		5.1		5.4		5.3		5.7		15.98		16.57		16.92		17.38		18.35		16.8		16.83		17.25		18.03		18.61		19.36		19.96		20.59		8.6		8		7.5		6.8		6.1		4.1		3.1		2.7		2.6		2.4		2.4		2.3		2.1		2		2.1		2.1		2.3		2.4		2.4		2.2		2.3		2.7		2.3		2.5		2.6		3.6		0		-7.1		-34.2		-25.6		-47.3		3.2		80.9		140.6		208.9		256.9		356.1		417.8		636.5		0		1		2.1		3.4		5		11.6		19.2		21.8		25.8		27.2		32		33.4		40.2		1		16		23		32		42		64		88		94		112		124		144		141		164		1		2		3		3		3		6		9		10		17		21		30		31		40		 <1    		4		5		6		7		13		27		31		43		38		53		50		56		6		5		25		4		10		1		2		11600		14.19		14.9		15.32		13.67		14.7		13.97		12.55		27.5		18.7		21.1		16.8		16.2		29.6		21.6		6		 12BPP1001       		1		 171261-STWN         		 171262-STWN         		 171263-STWN         		 171264-STWN         		 171265-STWN         		 171266-STWN         		19.7		21.6		 171261-N    		0.66		0.66		0.66		0.66		0.686		0.686		0.66		0.66		0.686		0.686		0.66		0.686		0.004		0.61		0.635		0.025		0.508		0.533		0.025		0.559		0.559		0		0.483		0.483		0		0.61		0.61		0		0.533		0.533		0		0.008		0.432		0.457		0.025		0.508		0.508		0		0.483		0.483		0		0.483		0.483		0		0.432		0.432		0		0.406		0.406		0		0.004		0.6757		1.2025		1.1384		-0.6028		1.2857		0.2291

		88359-T12           		 A 		2		 84A 		 AC		 Y		7/25/12		 05:55		300		 821-2 		4.3		136.1		3		2.2		36		3.5835		0.923		3.3076		3.3076		27		19.4		19.4		0.946		18.3524		18.3524		18.4		63		63		0.705		44.415		44.415		44		71.9		4.2753		0.961		4.1086		4.1086		60.9		15		2.7081		0.956		2.5889		2.5889		13		1079.6		160		300		348.6		191		80		1800		1200		59.2		63.51		91		80		66		108		40		88		116		25		3.73		272		308		3.1		0.39		3.07		1.4		9.25		9.91		1343		233.8		552		534		328		99		156		116.1		23		272		396		2492		202.8		653		630		403		130		121		161.4		24		290		169		219.7		198		190.4		292.8		212.4		234		224.6		224.6		3.5		 171399-W    		57.2		85		87.7		55.8		60.3		33.5		63		 N    		18		29.2		0.2		0.9		1.7		2.5		4.3		4.3		4.3		4.5		4.7		4.8		5.1		5.3		5.8		5.8		6.4		15.39		16.34		16.77		17.11		18.23		16.94		17.12		17.46		18.08		18.79		19.55		19.98		21.09		8.7		8.2		7.4		6.9		6.2		4		3.1		3		2.7		2.6		2.3		2.4		2.2		1.3		1.6		1.6		2.1		2		2.6		2.9		3.1		3.3		3.6		3.8		4.4		4.9		0		75.9		64.7		43		14		57.4		154		196.4		274.2		358.6		498.6		605.3		919.5		0		1.9		2.9		4		6.2		13.4		20		22.8		26.4		29.6		34.2		37.4		45.2		1		14		22		32		43		71		90		99		114		125		142		156		186		1		2		2		2		2		6		8		9		12		14		22		25		37		 <1    		3		4		4		4		8		11		13		15		16		17		20		21		5		3		26		6		10		 <1    		2		12300		13.37		13.1		13.9		13.5		12.47		14		13.23		25.5		19.6		18.1		18.6		16.8		17.9		19.4		 N    		 12EPP1001       		5		 171399-STWN         		 171400-STWN         		 171401-STWN         		 171402-STWN         		 171403-STWN         		 171404-STWN         		38.3		30.7		 171399-N    		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0		0.584		0.61		0.026		0.432		0.457		0.025		0.457		0.483		0.026		0.457		0.483		0.026		0.457		0.508		0.051		0.533		0.559		0.026		0.03		0.381		0.432		0.051		0.432		0.483		0.051		0.432		0.457		0.025		0.432		0.457		0.025		0.457		0.457		0		0.406		0.432		0.026		0.03		0.5946		0.1975		0.8331		-0.6383		1.1786		1.3931

		88358-T12           		 A 		8		19		 AC		 Y		7/25/12		 22:12		300		 821-2 		4		172.4		8		2.4		23		3.1355		0.923		2.8941		2.8941		18		22.5		22.5		0.946		21.285		21.285		21.3		58		58		0.705		40.89		40.89		41		65.6		4.1836		0.961		4.0204		4.0204		55.7		10		2.3026		0.956		2.2013		2.2013		9		1290.8		293.3		168.8		365.7		243		220		1800		1200		59.17		63.5		90		80		66		108		40		88		116		26		3.73		267		311		3.1		0.56		3.06		1.39		9.21		10.04		1338		234.6		549		532		328		99		177		110.4		23		272		428		2468		204.7		647		632		403		130		121		181.2		24		301		192		175.3		196.4		186.2		150.2		180.5		182.2		178.5		178.5		3.6		 171405-W    		58.7		122.4		27.9		57.8		27.4		51.4		58		 N    		21		16.3		0.2		1.1		1.7		2.7		4		4		4		4.3		4.7		4.6		5		5		5.4		5.4		5.9		16		16.35		16.77		17.44		18.34		17.06		17.08		17.47		18.37		18.91		19.72		20.29		21.21		8.7		8.1		7.3		6.8		6.4		4.4		3.2		3		2.7		2.8		2.8		2.6		2.4		1.8		1.4		1.8		2.1		2.2		2.5		2.3		3.2		3.1		3.7		3.5		3.5		4		0		-18.7		-18.7		-38.6		-76.7		-21.1		34.1		93.3		165.9		212.6		320.3		359.4		536.3		0		1.2		2.2		3.6		4.8		12		17		20.8		24.2		26.4		30.4		31.8		36.6		1		22		28		39		48		79		102		113		134		142		166		173		195		1		1		2		2		1		4		5		6		9		11		14		18		24		 <1    		2		3		4		3		6		8		10		12		13		16		16		17		5		3		31		5		7		 <1    		2		12300		12.95		12.62		12		13.67		12.45		13.12		13.85		31.9		39.4		20.8		22.7		19.3		18.2		25.4		2		 12EPP1001       		5		 171405-STWN         		 171406-STWN         		 171407-STWN         		 171408-STWN         		 171409-STWN         		 171410-STWN         		33.1		28.8		 171405-N    		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.66		0.66		0.61		0.61		0		0.432		0.508		0.076		0.508		0.559		0.051		0.406		0.457		0.051		0.508		0.559		0.051		0.508		0.559		0.051		0.483		0.508		0.025		0.051		0.432		0.483		0.051		0.432		0.483		0.051		0.457		0.483		0.026		0.457		0.457		0		0.483		0.508		0.025		0.457		0.483		0.026		0.03		1.3784		-0.919		-0.8756		-0.7447		2.2143		0.2291

		86093-T12           		 D 		1		 142A		 AC		 Y		9/2/12		 21:10		300		 821-2 		4.4		201		0		4.5		23		3.1355		0.923		2.8941		2.8941		18		18.6		18.6		0.946		17.5956		17.5956		17.6		40		40		0.705		28.2		28.2		28		75.9		4.3294		0.961		4.1606		4.1606		64.1		6		1.7918		0.956		1.713		1.713		6		1457.3		293.3		325		400		159		280		1799		1200		59.18		63.5		90		80		66		108		40		88		116		25		3.75		265		307		3.1		0.5		3.1		1.43		9.26		9.91		1355		231.7		543		538		333		99		173		90.3		17		279		394		2494		202.7		648		635		411		130		117		141		14		286		197		216.1		197.6		205.3		209.2		203.9		217.4		208.2		208.2		1.1		 M1062GBT100W		46.9		70.3		31.5		42.8		23.8		27		40		      		20.5		44		0.1		1.4		2.6		3.6		4.3		4.4		4.4		4.6		5		5.3		5.5		5.7		6.3		6.6		6.9		15.81		16.42		17.14		17.76		18.22		17.23		17.47		18.01		18.98		19.5		20.62		21.27		22.5		9.1		8.3		8		7.4		7.1		6.2		5.7		5.4		5.1		4.8		4.5		4.5		4.5		2.6		2.9		3.2		3.4		3.4		3.4		3.1		3.4		3.6		4.2		5.4		5.2		4.9		0		-20.1		-47.4		-60.2		-73.1		-24		25.1		115.6		200.3		271.6		431		521.1		787		0		1.5		2.7		4.7		6.8		13.6		18.4		23		27.1		29.4		35		37.3		44.2		1		21		29		40		51		78		98		109		127		134		152		159		178		1		1		1		1		2		4		7		9		12		14		18		20		24		1		3		3		3		4		7		9		11		12		14		15		16		18		3		0		26		7		43		1		3		11994		12.88		12.98		12.75		12.45		13.68		12.9		12.52		25		22.7		16.8		19.7		11		16.2		18.6		      		 12EPP1001       		3		 171489-STWN         		 171490-STWN         		 171491-STWN         		 171492-STWN         		 171493-STWN         		 171494-STWN         		31.1		37.2		 N1          		0.025		0.025		0.022		0.024		0.023		0.023		0.024		0.024		0.024		0.024		0.024		0.024		0		0.02		0.02		0		0.021		0.021		0		0.022		0.022		0		0.019		0.019		0		0.018		0.018		0		0.02		0.02		0		0		0.018		0.018		0		0.015		0.017		0.002		0.016		0.017		0.001		0.017		0.019		0.002		0.018		0.019		0.001		0.018		0.019		0.001		0.001		0.3784		0.8557		-0.8756		-1.2057		0.8929		-1.2372

		90548-T12           		 A 		4		88		 AC		 Y		11/15/12		 17:53		300		 821-3 		4.2		45.4		1		2.4		24		3.1781		0.923		2.9334		2.9334		19		18.8		18.8		0.946		17.7848		17.7848		17.8		104		104		0.705		73.32		73.32		73		69.2		4.237		0.961		4.0718		4.0718		58.7		9		2.1972		0.956		2.1005		2.1005		8		1234.7		280		318.8		182.9		213		240		1800		1200		59.19		63.5		90		80		66		108		40		88		116		25		3.73		267		304		3.1		0.41		3.07		1.43		9.13		9.88		1350		232.5		542		529		326		99		160		76.5		18		277		465		2484		203.4		652		631		408		130		121		152.9		13		286		223		230.4		258.1		255.8		205.3		234		240.2		237.3		237.3		14.4		 171729-W    		197.4		101.3		191.6		34.2		47.9		53.6		104		 N    		17.6		21		0.2		0.9		1.6		2.6		4.2		4.2		4.2		4.3		4.6		4.7		5.1		5		5.6		5.6		5.9		15.18		16.19		16.56		17.06		18.18		17.09		17.11		17.39		18.13		18.65		19.46		19.94		20.47		8.5		8.2		7.5		6.8		5.6		4.2		3.3		3		2.8		2.7		2.4		2.6		2.4		1.5		1.5		1.8		1.8		2		2.2		2		2		2.1		2.3		2.6		2.9		     . 		0		8.6		-4.4		-30.3		-64.7		-4.9		77.7		116.2		178.7		234.6		378.9		463.2		641.5		0		1.2		2.3		3.4		5.2		12		14.2		21		24.4		26.2		31.2		33.6		38.2		1		13		20		29		44		68		91		94		107		111		131		133		152		1		 <1    		 <1    		2		2		4		7		8		10		12		16		18		25		 <1    		2		3		4		4		6		10		12		15		16		18		19		22		5		5		21		4		10		1		2		11500		14.33		14.5		13.85		13.67		13.62		15.7		14.65		20.7		19.8		25.2		13.1		15.2		18.6		18.8		 N    		 12HPP1001       		2		 171729-STWN         		 171730-STWN         		 171731-STWN         		 171732-STWN         		 171733-STWN         		 171734-STWN         		25.1		30.6		 171729-N    		0.61		0.635		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.635		0.61		0.61		0.008		0.381		0.457		0.076		0.406		0.483		0.077		0.406		0.457		0.051		0.381		0.432		0.051		0.457		0.483		0.026		0.381		0.457		0.076		0.06		0.584		0.635		0.051		0.508		0.533		0.025		0.508		0.559		0.051		0.508		0.533		0.025		0.508		0.559		0.051		0.533		0.559		0.026		0.038		0.4324		-0.2684		-0.7132		0.3901		0.9643		-0.0736

		89590-T12           		 B 		2		257		 AC		 Y		5/11/13		 00:01		300		 821-3 		4.6		230		2		3.7		70		4.2485		0.797		3.3861		3.3861		30		34.5		34.4597		0.566		19.5042		19.5042		19.5		85		84.8433		0.849		72.032		72.032		72		91.6		4.5174		0.916		4.138		4.138		62.7		30		3.4012		0.7		2.3808		2.3808		11		887.2		100		265.6		188.6		173		160		1800		1200		59.19		63.5		90		80		66		108		40		88		116		25		3.78		267		311		3.1		0.5		3.05		1.44		9.38		9.84		1331		236.1		553		538		334		99		154		114.3		19		283		425		2516		200.8		629		636		402		129		122		195.9		18		288		199		261.2		245.8		274.2		254.1		244.9		243.8		254		254		3.9		 X           		116		91.1		112.4		62		80.3		74.9		89		3		20.7		19		0		1.3		2.6		3.7		4.6		4.6		4.6		4.7		5.2		5.1		5.6		5.6		6.1		6.1		6.7		15.8		16.46		17.26		18.05		18.76		17.42		17.68		18.14		19.02		19.72		20.46		21.1		22.78		8.4		7.5		7.6		6.3		6.1		4.1		4.5		4.7		3.7		3.8		4		4		3.7		2.6		2.9		3.4		3.3		3.7		4.3		4.7		5		7.1		5.9		5.2		7.5		7.2		0		-16		-17		-18		-46		35		198		117		167		396		750		670		1266		0		2.7		4.5		6.9		6.6		15.2		20.6		20.4		27		31.3		39.4		38.7		58.6		1		30		47		64		78		124		157		174		206		224		259		275		308		0		1		1		2		4		6		8		11		19		26		40		47		70		0		2		3		4		4		8		12		18		21		23		25		26		29		6		5		19		10		0		1		2		11900		0.42		0.4		0.43		0.42		0.42		0.39		0.42		24.1		39.5		41.8		39		34.4		28		34.5		      		 13APP1005       		2		 180085-UUXO         		 180086-UUXO         		 180087-UUXO         		 180088-UUXO         		 180089-UUXO         		 180090-UUXO         		33.6		50.6		 O           		0.584		0.762		0.61		0.762		0.61		0.762		0.61		0.762		0.61		0.762		0.61		0.762		0.157		0.406		0.584		0.178		0.457		0.635		0.178		0.406		0.635		0.229		0.432		0.66		0.229		0.533		0.762		0.229		0.432		0.66		0.229		0.212		0.508		0.838		0.33		0.508		0.838		0.33		0.483		0.813		0.33		0.533		0.813		0.279		0.559		0.838		0.279		0.559		0.864		0.305		0.309		0.8919		0.5696		1.1574		0.3546		1.5714		0.7682

		91131-T12           		 A 		7		15		 AC		 Y		5/15/13		 12:54		300		 821-3 		4.2		199.6		6		2.3		31		3.434		0.797		2.7369		2.7369		15		29.8		29.8		0.566		16.8668		16.8668		16.9		78		78		0.849		66.222		66.222		66		84.8		4.4403		0.916		4.0673		4.0673		58.4		10		2.3026		0.7		1.6118		1.6118		5		1419.1		333.3		346.9		222.9		216		300		1800		1200		59.19		63.51		90		80		66		108		40		88		116		25		3.73		268		309		3.1		0.65		3.08		1.41		9.22		9.99		1466		214.1		534		522		321		100		157		93.4		14		279		479		2685		188.2		644		620		398		131		121		192.6		18		301		239		268.4		242.3		268.9		270.9		206.8		278.1		255.9		255.9		2.8		 180073-X    		145.5		146.9		72.4		42.6		33		27.8		78		 N    		16.2		16.5		0.2		1		2.1		3.2		4.2		4.2		4.2		4.6		4.9		5		5.4		5.4		5.9		6		6.4		15.63		16.21		16.63		17.43		18.32		17.76		18.4		19		20.04		20.8		21.83		22.38		24.02		8.6		7.9		6.8		6		5.5		3.9		3.3		2.9		2.8		2.6		2.4		2.3		2.3		1.9		2.1		2.2		2.4		2.3		2.6		2.5		2.3		2.6		2.9		3.2		3.2		3.9		0		1.5		3.3		5.6		7.6		14.8		20.6		22.8		27.2		30.4		36		37		43.8		0		-12.9		-11.4		-20.6		-13.3		39.2		116.7		150.3		240.1		336		509.8		556.2		794.9		1		21		32		47		62		96		118		130		154		166		188		195		228		1		 <1    		2		2		2		7		8		10		13		15		22		24		32		 <1    		4		5		6		7		12		16		19		22		23		26		25		28		6		2		24		6		12		2		3		10500		13.53		12.5		13.3		13.98		14.3		13.23		13.87		35.1		27.4		37.4		29.2		28.7		28.5		31		3		 13APP1007C      		2		 180073-UUXO         		 180074-UUXO         		 180075-UUXO         		 180076-UUXO         		 180077-UUXO         		 180078-UUXO         		29.6		31.6		 180073-O    		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0		0.432		0.457		0.025		0.432		0.457		0.025		0.457		0.483		0.026		0.432		0.457		0.025		0.432		0.457		0.025		0.406		0.432		0.026		0.025		0.559		0.584		0.025		0.533		0.559		0.026		0.533		0.559		0.026		0.559		0.584		0.025		0.559		0.584		0.025		0.533		0.559		0.026		0.025		0.1892		-0.3253		-1.5252		0.1418		0.6429		-1.5411

		89587-T12           		 D 		1		149		 AC		 Y		5/20/13		 17:17		300		 821-3 		4.3		219		0		4.5		51		3.9318		0.797		3.1336		3.1336		23		20.5		20.5		0.566		11.603		11.603		11.6		62		62		0.849		52.638		52.638		53		92.3		4.525		0.916		4.1449		4.1449		63.1		21		3.0445		0.7		2.1312		2.1312		8		1432.8		226.7		500		297.1		169		240		1800		1200		59.17		63.5		90		80		66		108		40		88		116		25		3.75		264		307		3.1		0.54		3.08		1.42		9.33		9.91		1343		233.9		539		538		334		100		174		59.9		-10		276		420		2487		203.3		640		631		413		131		110		117		-9		279		207		246.9		279.5		300.7		243		244.1		273.9		264.7		264.7		1.5		 M1062GBT100X		100		63.2		59.9		54.2		57.1		37.7		62		      		18		26.7		0.1		1.3		2.5		3.5		4.3		4.3		4.3		4.7		5.2		5.3		5.8		6		6.6		6.7		7.6		15.58		16.23		16.96		17.63		18.39		17.94		18.14		18.85		19.72		20.39		21.73		22.77		25.45		8.8		8.2		6.8		3.3		7.1		6		5.7		4.8		4.8		5.1		4.8		4.8		4.5		2.6		3.3		3.1		5.5		3.4		4.9		5.5		4.1		5.2		4.7		5.7		7.4		8.8		0		-7		-29.4		-40.8		-45.6		18.9		126.1		93.3		254		383.9		736.9		909.7		1372		0		1.9		3.6		5.5		7.8		15.5		22.4		25.3		30.6		34.4		44		48		59.1		1		17		32		47		63		103		128		143		168		176		204		215		253		2		4		2		3		2		7		12		14		20		23		32		39		53		1		5		4		6		6		9		13		16		19		20		22		24		28		5		0		35		11		165		1		2		12151		13.59		13.55		13.32		12.98		13.92		13.92		13.85		18.5		25.2		21.2		24.3		21.9		12		20.5		      		 13APP10075      		2		 180091-UUXO         		 180092-UUXO         		 180093-UUXO         		 180094-UUXO         		 180095-UUXO         		 180096-UUXO         		49.7		40.5		 O1          		0.61		0.61		0.584		0.635		0.584		0.635		0.584		0.635		0.584		0.635		0.584		0.635		0.042		0.432		0.457		0.025		0.432		0.483		0.051		0.406		0.457		0.051		0.457		0.483		0.026		0.432		0.432		0		0.432		0.483		0.051		0.034		0.584		0.635		0.051		0.584		0.635		0.051		0.533		0.559		0.026		0.533		0.559		0.026		0.559		0.559		0		0.533		0.584		0.051		0.034		-1.2432		0.657		0.114		-0.3191		-1.25		0.0186

		91079-T12           		 G 		5		 036D		 AC		 Y		6/9/13		 09:12		300		 821-3 		4.6		181.4		1		1.6		76		4.3307		0.797		3.4516		3.4516		32		29		29		0.566		16.414		16.414		16.4		62		62		0.849		52.638		52.638		53		94.7		4.5507		0.916		4.1685		4.1685		64.6		38		3.6376		0.7		2.5463		2.5463		13		953.6		60		362.5		297.1		154		80		1800		1200		59.2		63.49		90		80		66		108		40		88		116		25		3.75		266		308		3.1		0.52		3.05		1.38		9.25		9.86		1282		245		537		549		328		98		201		66.1		-1		254		406		2481		203.6		727		634		398		130		115		142.5		-1		263		189		260.5		155.8		307.1		282.7		223.5		275.3		250.8		250.8		3.6		 X           		59		55.7		132		20.8		27.6		76.9		62		      		17.2		13.5		0.1		1.2		2.4		3.5		4.6		4.7		4.6		4.8		5.4		5.7		6.2		6.2		6.9		7		7.6		15.62		16.36		17.1		18.02		18.98		18.3		18.72		19.49		20.9		21.76		23.27		24.22		26.3		8.6		7.6		7		6.6		5.3		5		4.6		3.8		4.4		4.4		3.8		3.4		1.6		2.8		4.3		3.9		3.4		3.6		4.8		4.6		4.6		6.4		6.8		6.8		7.2		7.4		0		-33.4		12.2		-68.5		-115.6		69.1		39		114.9		217.3		254.4		303		398		945.5		0		1.4		6.4		7.4		7.4		15		19		24.4		28.9		29.8		31.2		34.2		48		1		25		35		44		55		102		135		149		179		190		220		231		263		0		1		2		2		3		7		11		14		21		25		38		46		76		0		2		3		3		4		9		14		18		21		24		27		28		30		6		6		40		12		17		0		3		12500		13.78		14.08		12.48		13.82		14.15		14.25		13.88		48.3		41.9		29.3		14		14.7		26.1		29		      		 13APP1007       		2		 180097-UUXO         		 180098-UUXO         		 180099-UUXO         		 180100-UUXO         		 180101-UUXO         		 180102-UUXO         		66.6		40.4		 O           		0.61		0.61		0.61		0.61		0.584		0.61		0.61		0.61		0.584		0.61		0.61		0.61		0.009		0.406		0.457		0.051		0.432		0.457		0.025		0.483		0.508		0.025		0.406		0.432		0.026		0.381		0.432		0.051		0.406		0.483		0.077		0.042		0.508		0.584		0.076		0.508		0.508		0		0.508		0.584		0.076		0.559		0.559		0		0.559		0.559		0		0.508		0.508		0		0.025		0.0541		0.9557		1.4281		-0.3191		0.4643		1.2652

		95669-T12           		 A 		9		1		 AC		 Y		10/6/13		 11:02		300		 821-3 		4		181.4		3		2.3		37		3.6109		0.797		2.8779		2.8779		18		32		32		0.566		18.112		18.112		18.1		72		72		0.849		61.128		61.128		61		94.5		4.5486		0.916		4.1665		4.1665		64.5		17		2.8332		0.7		1.9832		1.9832		7		1269.1		293.3		309.4		251.4		155		260		1800		1200		59.19		63.5		90		80		66		108		40		88		116		25		3.72		267		307		3.1		0.57		3.08		1.42		9.14		9.95		1336		235		531		525		147		99		155		79.3		18		274		465		2466		204.9		656		631		305		130		121		172.7		22		294		221		245.6		179.1		259.4		242.2		227.2		184.1		222.9		222.9		1.9		 180205-X    		95.6		81.2		97.6		39.3		86.3		31.9		72		 N    		17.6		21.6		0.2		1		1.8		2.7		4		4		4		3.9		4.3		4.3		4.9		4.9		5.4		5.4		6		14.98		16.12		16.33		16.9		17.54		16.84		17.3		17.78		18.82		19.66		20.74		21.26		22.92		8.6		8.2		7.8		6.8		6.3		4.6		3.7		3.4		2.9		3		2.6		2.7		2.3		1.6		1.5		1.8		1.8		2		1.9		1.8		2.1		2.3		2.4		2.6		2.5		3.2		0		1.6		2.1		3.6		5		17.2		19.4		23.2		30.6		29.4		35		37.6		48.2		0		14.7		-12.7		-23.1		-25.7		26.7		100.2		164.5		308.2		282.1		442.6		524.5		921.7		1		16		30		46		54		95		123		136		174		184		209		219		267		1		2		2		3		3		8		9		10		12		15		21		23		38		 <1    		3		4		6		6		11		15		19		24		26		29		30		35		7		3		33		7		16		2		4		10700		   .  		   .  		   .  		   .  		   .  		   .  		   .  		41.7		32.4		30.7		28		29.8		29.5		32		 N    		 13EPP1001       		4		 180205-UUXO         		 180206-UUXO         		 180207-UUXO         		 180208-UUXO         		 180209-UUXO         		 180210-UUXO         		39.9		47.9		 180205-O    		0.61		0.61		0.635		0.635		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0		0.406		0.406		0		0.432		0.432		0		0.432		0.457		0.025		0.432		0.432		0		0.559		0.559		0		0.508		0.533		0.025		0.008		0.559		0.584		0.025		0.533		0.559		0.026		0.584		0.61		0.026		0.508		0.533		0.025		0.508		0.533		0.025		0.559		0.559		0		0.021		0.5135		0.9304		-0.9426		-0.0355		1.0714		-0.4258

		96052-T12           		 A 		5		 81B 		 AC		 Y		11/27/13		 02:00		300		 821-3 		4.4		172.4		7		2.4		82		4.4067		0.797		3.5121		3.5121		34		27		27		0.566		15.282		15.282		15.3		73		73		0.849		61.977		61.977		62		101.1		4.6161		0.916		4.2283		4.2283		68.6		47		3.8501		0.7		2.6951		2.6951		15		785.6		20		396.9		245.7		123		0		1800		1200		59.2		63.5		90		80		66		108		40		88		116		25		3.78		267		303		3.1		0.67		3.06		1.42		9.22		9.97		1319		238.1		548		537		281		99		160		101.9		14		278		428		2492		202.7		657		638		414		130		121		164.2		23		261		201		287.8		282.2		289.6		197.7		258.4		261.4		262.8		262.8		17.7		 180337-X    		109.4		64.6		89.2		40.3		76.1		60.3		73		 N    		21.2		21.3		0.2		1		2		3.4		4.4		4.4		4.4		4.6		5		5.2		6		6		6.5		6.7		7.5		15.84		16.1		16.89		17.76		18.7		17.58		18.04		18.71		19.82		20.51		21.91		22.59		26.02		8.6		7.9		7.2		6.6		6.5		4.8		3.9		3.8		3.3		3.1		2.5		2.6		2.4		1.8		1.8		1.8		2		2		2.1		2.1		2.2		2.8		3.1		3.7		4.1		5.3		0		2.3		3.7		5		6.8		16.2		24.2		25.6		31.2		37.4		49.2		56.4		72.2		0		86.7		60.1		40.2		10.2		83.3		196.2		193.1		326.5		509.6		959.9		1258.1		1982.4		1		19		29		38		52		90		121		139		171		190		228		248		318		 <1    		2		2		2		2		6		9		11		17		21		36		49		83		 <1    		3		4		4		5		9		14		18		22		24		28		30		37		8		3		31		8		33		1		4		11500		16.24		17		16.5		15.75		15.28		16.25		16.65		27.8		25.2		25		29.6		22.9		31.2		27		 N    		 13HPP1001       		5		 180337-VUXO         		 180338-VUXO         		 180339-VUXO         		 180340-VUXO         		 180341-VUXO         		 180342-VUXO         		53.6		51		 180337-O    		0.61		0.61		0.61		0.635		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.635		0.008		0.457		0.483		0.026		0.432		0.483		0.051		0.559		0.584		0.025		0.432		0.457		0.025		0.432		0.457		0.025		0.432		0.457		0.025		0.029		0.559		0.584		0.025		0.559		0.584		0.025		0.559		0.584		0.025		0.508		0.559		0.051		0.559		0.584		0.025		0.559		0.61		0.051		0.034		-0.2432		1.7127		1.6781		0		0.0714		1.712

		97766-T12           		 A 		4		 99A 		 AC		 Y		12/16/13		 04:58		300		 821-3 		4.4		90.7		6		2.6		37		3.6109		0.797		2.8779		2.8779		18		17.8		17.8		0.566		10.0748		10.0748		10.1		57		57		0.849		48.393		48.393		48		92		4.5218		0.916		4.142		4.142		62.9		19		2.9444		0.7		2.0611		2.0611		8		1530		293.3		500		325.7		171		240		1800		1200		59.18		63.5		90		80		66		108		40		88		116		25		3.73		267		304		3.1		0.75		3.09		1.42		9.2		9.81		1335		235.1		558		545		337		98		156		65.1		4		284		432		2529		199.8		649		638		411		129		121		158.6		4		284		210		309.1		291.6		458.7		266		252.1		266.3		307.3		277		9.5		 180349-X    		78		47.2		60.7		47.5		75.1		31.3		57		 N    		22.6		21		0.2		1.1		2.1		3.5		4.4		4.4		4.4		4.7		5.2		5.2		5.6		5.5		6.1		6.2		6.8		15.85		16.04		16.95		18.01		18.62		17.52		17.98		18.3		19.19		19.87		20.87		21.43		22.75		8.6		8.1		7.6		7		6.4		4.6		3.8		3.6		3.3		2.8		3.1		2.7		2.6		1.9		1.8		1.9		2.2		2.3		2.3		1.9		2.2		2.4		2.6		2.9		3.2		3.7		0		-10.3		-37.7		-35.9		-64.9		10.4		73.4		130.5		223.8		294		523		615.4		1020.8		0		1.3		2.4		4.2		5.6		14.2		20.2		22.6		27.2		28.8		37.2		38.8		49		1		13		22		33		45		94		117		129		146		157		175		191		211		 <1    		2		2		2		2		5		6		7		10		14		23		30		42		 <1    		3		4		4		5		12		18		23		26		28		30		33		37		7		8		22		6		19		 <1    		3		11300		16.21		16.38		16.23		15.28		16.82		16.73		15.85		26		18.9		17.4		10.9		11.9		21.7		17.8		 N    		 13KPP1001       		6		 180349-VUXO         		 180350-VUXO         		 180351-VUXO         		 180352-VUXO         		 180353-VUXO         		 180354-VUXO         		34		37.1		 180349-O    		0.61		0.635		0.61		0.635		0.61		0.61		0.61		0.61		0.61		0.635		0.61		0.635		0.017		0.432		0.457		0.025		0.406		0.432		0.026		0.508		0.533		0.025		0.508		0.559		0.051		0.457		0.483		0.026		0.406		0.432		0.026		0.03		0.584		0.635		0.051		0.559		0.584		0.025		0.533		0.559		0.026		0.533		0.559		0.026		0.533		0.559		0.026		0.533		0.559		0.026		0.03		-1.6486		0.6203		-0.9426		-0.4965		-1.7857		-0.1919

		95330-T12           		 G 		4		 042A		 AC		 Y		1/26/14		 13:05		300		 821-3 		4.4		158.8		6		3		73		4.2905		0.797		3.4195		3.4195		31		20.7		20.7		0.566		11.7162		11.7162		11.7		76		76		0.849		64.524		64.524		65		85.2		4.445		0.916		4.0716		4.0716		58.7		44		3.7842		0.7		2.6489		2.6489		14		1061.6		80		500		228.6		213		40		1800		1200		59.2		63.49		90		80		66		108		40		88		116		25		3.75		267		308		3.1		0.45		3.07		1.41		9.21		9.87		1317		238.5		539		548		327		99		179		118.5		6		272		438		2537		199.1		839		647		405		131		115		140.4		6		282		211		256.1		258.9		193		210.3		226.6		222.7		227.9		227.9		4.9		 X           		227.3		104.3		94.7		53		53.8		47.8		97		1		32.3		23.7		0.1		0.9		1.9		3.1		4.4		4.4		4.4		4.5		5		5		5.5		5.4		5.9		5.8		6.4		15.86		16.15		16.89		17.85		18.79		17.56		17.62		18.12		19.03		19.62		20.28		20.82		21.82		9		8.5		7.8		7.5		7		6		5.3		5		3.6		3.5		3.5		3.6		3		2.8		3		3.1		3.2		3.5		4.1		3.9		4.3		5.1		6.3		6.8		7.6		8.8		0		-575.8		-76.7		-74.6		-74.3		-73.2		6.8		126.4		216.1		262.4		474.2		591.8		992.4		0		-3.6		2.1		3.8		6.8		11.7		17.4		22.2		26.8		28.5		35.3		38.4		48.6		2		27		35		49		65		101		125		139		158		171		191		193		219		0		1		1		2		2		4		6		7		12		16		29		38		73		0		2		3		4		4		7		12		15		17		18		22		22		25		4		2		23		11		6		0		2		12100		0.42		0.41		0.43		0.45		0.4		0.43		0.43		30.2		30		25.6		13.3		11.5		13.5		20.7		      		 13KPP1002       		3		 180595-VUXO         		 180596-VUXO         		 180597-VUXO         		 180598-VUXO         		 180599-VUXO         		 180600-VUXO         		45.3		48.4		 O           		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0		0.483		0.508		0.025		0.483		0.483		0		0.483		0.508		0.025		0.483		0.483		0		0.483		0.483		0		0.483		0.483		0		0.008		0.533		0.533		0		0.508		0.584		0.076		0.508		0.584		0.076		0.508		0.584		0.076		0.508		0.508		0		0.508		0.508		0		0.038		-1.2162		-0.2709		1.2955		0.1064		-1.2143		1.5733

		98332-T12           		 A 		11		 1A  		 AC		 Y		2/9/14		 07:33		300		 821-3 		4.2		217.7		15		     . 		76		4.3307		0.797		3.4516		3.4516		32		17.8		17.8		0.566		10.0748		10.0748		10.1		132		132		0.849		112.068		112.068		112		101.3		4.6181		0.916		4.2302		4.2302		68.7		37		3.6109		0.7		2.5276		2.5276		13		722.2		60		500		-40		122.2		80		1800		1200		58.95		63.5		90		80		66		108		40		88		116		25		3.73		266		308		3.1		0.64		3.06		1.43		9.2		9.99		1347		232.1		543		532		326		46		149		96.3		7		282		468		2513		201		660		633		409		131		121		215.2		6		297		192		208.2		234.8		254.7		218.9		205.5		265.3		231.2		231.2		1.2		 180469-X    		191.2		177.5		138.1		119		83		83.7		132		 N    		31.7		27.8		0.2		0.9		1.9		3.1		4.2		4.2		4.2		4.5		5		5.1		5.7		5.9		6.5		7.4		     . 		15.79		16.14		16.66		17.62		18.42		17.8		18.6		19.42		20.64		21.51		23.41		25.24		27.85		8.6		7.7		6.6		5.8		5		3.8		3		2.8		2.6		2.5		2.2		2.4		     . 		2		2.2		2.2		2.4		2.6		2.2		2.3		2.3		2.9		3		3.7		4		4.3		0		-13.9		-34.6		-22.1		-18.5		20.6		120.2		213.9		345.7		421.8		696.2		772.3		1071		0		1.2		3		5.4		7.8		15.2		21.6		25.6		31		33.6		41.4		43.6		51.4		1		22		46		72		91		134		175		201		243		266		314		339		391		 <1    		2		6		8		10		12		10		12		19		25		40		49		77		 <1    		4		24		59		59		66		46		39		45		48		53		54		62		9		5		49		10		26		2		4		10700		16.06		15.72		15.6		17.1		16.75		15.55		15.65		28.9		18.9		18.9		14.2		7		19.1		17.8		 N    		 13KPP1002       		1		 180469-VUXO         		 180470-VUXO         		 180471-VUXO         		 180472-VUXO         		 180473-VUXO         		 180474-VUXO         		24.1		38.8		 180469-O    		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.635		0.635		0.66		0.635		0.66		0.013		0.457		0.483		0.026		0.483		0.508		0.025		0.457		0.483		0.026		0.432		0.483		0.051		0.483		0.508		0.025		0.457		0.483		0.026		0.03		0.508		0.584		0.076		0.559		0.635		0.076		0.559		0.584		0.025		0.508		0.584		0.076		0.457		0.508		0.051		0.508		0.559		0.051		0.059		-1.6486		1.7367		1.4281		1.773		-1.7857		1.209

		98460-T12           		 A 		10		 1B  		 AC		 Y		2/12/14		 23:48		300		 821-3 		4.3		86.2		4		2.4		48		3.8712		0.797		3.0853		3.0853		22		23.3		23.3		0.566		13.1878		13.1878		13.2		73		73		0.849		61.977		61.977		62		100.2		4.6072		0.916		4.2202		4.2202		68		16		2.7726		0.7		1.9408		1.9408		7		1335.7		240		462.5		245.7		127.5		260		1800		1200		59.18		63.5		90		80		66		108		40		88		116		25		3.73		266		305		3.1		0.4		3.06		1.41		9.2		9.98		1338		234.6		556		548		337		86		167		150.1		7		283		449		2542		198.7		646		632		408		128		121		235		7		282		226		253.9		212.8		253.3		257.9		273.8		268.2		253.3		253.3		4.5		 180475-X    		109.9		111.5		59.4		65.8		51.1		43.1		73		 N    		25.1		22.6		0.2		0.8		1.8		2.9		4.3		4.3		4.3		4.5		5		5.1		5.6		5.8		6.4		6.4		6.6		15.86		16.03		16.51		17.33		18.27		17.74		18.56		19.41		20.81		21.74		22.65		23.5		24.82		8.5		7.7		7.2		6.2		5.4		4.2		3.4		3.2		2.9		3.1		2.5		2.5		2.4		1.9		2.1		2.4		2.4		2.5		2.3		2.1		2.5		2.8		3		3.7		3.3		4.1		0		9.2		-47.2		-72		-71.3		-11.5		50.3		125.3		243.5		389.7		651		677.3		875.9		0		1.3		2.3		3.8		5.8		13.2		19.2		23.2		28.8		34		37.8		42.2		47.6		1		19		35		51		78		126		160		184		218		244		259		289		317		 <1    		 <1    		3		2		2		7		7		9		12		18		33		46		49		 <1    		3		4		5		6		12		18		26		31		38		42		45		50		9		2		32		9		27		2		5		11600		15.74		16.5		17.27		14.25		15.5		14.85		16.1		37.8		15.8		21.9		23.2		16		25.3		23.3		 N    		 13KPP1002       		5		 180475-VUXO         		 180476-VUXO         		 180477-VUXO         		 180478-VUXO         		 180479-VUXO         		 180480-VUXO         		33		55.1		 180475-O    		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.61		0.635		0.61		0.635		0.008		0.457		0.508		0.051		0.483		0.508		0.025		0.432		0.457		0.025		0.457		0.508		0.051		0.457		0.508		0.051		0.533		0.559		0.026		0.038		0.559		0.584		0.025		0.533		0.559		0.026		0.533		0.584		0.051		0.533		0.559		0.026		0.559		0.61		0.051		0.508		0.533		0.025		0.034		-0.8108		1.6101		-0.0855		0		-0.6786		-0.5532





EOT Pb



0-300Pb

Raw	38870	38890	38897	38944	38984	39051	39190	39226	39230	39451	39534	39534	39555	39585	39599	39715	39717	39735	40048	40070	40083	40131	40225	40638	40638	40638	40638	40656	40668	40669	40778	40779	40801	40814	40846	40862	40872	40898	40967	40974	41051	41115	41115	41154	41228	41405	41409	41414	41434	41553	41605	41624	41665	41679	41682	25	28	17	20	31	23	19	18	21	21	18	19	18	27	22	23	29	22	26	29	21	19	22	31	24	19	32	25	37	40	25	41	39	34	35	26	34	24	27	33	39	36	23	23	24	70	31	51	76	37	82	37	73	76	48	Corrected	38870	38890	38897	38944	38984	39051	39190	39226	39230	39451	39534	39534	39555	39585	39599	39715	39717	39735	40048	40070	40083	40131	40225	40638	40638	40638	40638	40656	40668	40669	40778	40779	40801	40814	40846	40862	40872	40898	40967	40974	41051	41115	41115	41154	41228	41405	41409	41414	41434	41553	41605	41624	41665	41679	41682	25	28	17	20	31	23	19	18	21	21	18	19	18	27	22	23	29	22	26	29	21	19	22	24	19	15	25	20	28	30	20	31	29	26	27	20	26	19	21	25	29	27	18	18	19	30	15	23	32	18	34	18	31	32	22	EOT Date



ppm



250-300 Pb



250-300Pb

Raw	38870	38890	38897	38944	38984	39051	39190	39226	39230	39451	39534	39534	39555	39585	39599	39715	39717	39735	40048	40070	40083	40131	40225	40638	40638	40638	40638	40656	40668	40669	40778	40779	40801	40814	40846	40862	40872	40898	40967	40974	41051	41115	41115	41154	41228	41405	41409	41414	41434	41553	41605	41624	41665	41679	41682	10	10	8	8	12	9	7	6	10	10	5	10	7	9	7	10	10	9	12	14	7	5	12	12	7	4	11	9	14	18	8	18	15	10	13	7	10	7	12	11	10	15	10	6	9	30	10	21	38	17	47	19	44	37	16	Corrected	38870	38890	38897	38944	38984	39051	39190	39226	39230	39451	39534	39534	39555	39585	39599	39715	39717	39735	40048	40070	40083	40131	40225	40638	40638	40638	40638	40656	40668	40669	40778	40779	40801	40814	40846	40862	40872	40898	40967	40974	41051	41115	41115	41154	41228	41405	41409	41414	41434	41553	41605	41624	41665	41679	41682	10	10	8	8	12	9	7	6	10	10	5	10	7	9	7	10	10	9	12	14	7	5	12	11	6	4	10	8	12	16	7	16	13	9	12	6	9	6	11	10	9	13	9	6	8	11	5	8	13	7	15	8	14	13	7	EOT Date



ppm



Ring WL



Top Ring Weightloss

Raw	38870	38890	38897	38944	38984	39051	39190	39226	39230	39451	39534	39534	39555	39585	39599	39715	39717	39735	40048	40070	40083	40131	40225	40638	40638	40638	40638	40656	40668	40669	40778	40779	40801	40814	40846	40862	40872	40898	40967	40974	41051	41115	41115	41154	41228	41405	41409	41414	41434	41553	41605	41624	41665	41679	41682	99	40	56	125	56	45	50	43	38	79	61	58	57	97	93	60	69	97	65	89	71	94	88	91	54	58	69	64	60	96	119	65	90	64	87	66	65	93	77	104	64	63	58	40	104	85	78	62	62	72	73	57	76	132	73	Corrected	38870	38890	38897	38944	38984	39051	39190	39226	39230	39451	39534	39534	39555	39585	39599	39715	39717	39735	40048	40070	40083	40131	40225	40638	40638	40638	40638	40656	40668	40669	40778	40779	40801	40814	40846	40862	40872	40898	40967	40974	41051	41115	41115	41154	41228	41405	41409	41414	41434	41553	41605	41624	41665	41679	41682	99	40	56	125	56	45	50	43	38	79	61	58	57	97	93	60	69	97	65	89	71	94	88	64	38	41	49	45	42	68	84	46	63	45	61	47	46	66	54	73	45	44	41	28	73	72	66	53	53	61	62	48	65	112	62	EOT Date



mg



Liner Wear



Cylinder Liner Wear

Raw	38870	38890	38897	38944	38984	39051	39190	39226	39230	39451	39534	39534	39555	39585	39599	39715	39717	39735	40048	40070	40083	40131	40225	40638	40638	40638	40638	40656	40668	40669	40778	40779	40801	40814	40846	40862	40872	40898	40967	40974	41051	41115	41115	41154	41228	41405	41409	41414	41434	41553	41605	41624	41665	41679	41682	9.1	19.399999999999999	14.2	12.2	13.3	19	19.100000000000001	18	16.3	12.4	19.5	19.3	20.399999999999999	26.8	27.4	27.3	31.3	27.1	36.700000000000003	38.1	26.4	16.899999999999999	17.5	18.899999999999999	22.2	14	23.1	22.4	25.8	15	18.8	15.6	16.600000000000001	17.7	15.2	16.100000000000001	12.7	15.2	18.100000000000001	17.7	19.8	19.399999999999999	22.5	18.600000000000001	18.8	34.5	29.8	20.5	29	32	27	17.8	20.7	17.8	23.3	Corrected	38870	38890	38897	38944	38984	39051	39190	39226	39230	39451	39534	39534	39555	39585	39599	39715	39717	39735	40048	40070	40083	40131	40225	40638	40638	40638	40638	40656	40668	40669	40778	40779	40801	40814	40846	40862	40872	40898	40967	40974	41051	41115	41115	41154	41228	41405	41409	41414	41434	41553	41605	41624	41665	41679	41682	9.1	19.399999999999999	14.2	12.2	13.3	19	19.100000000000001	18	16.3	12.4	19.5	19.3	20.399999999999999	15.5	15.9	15.8	18.2	15.7	21.3	22.1	15.3	9.8000000000000007	10.1	17.8	21	13.2	21.9	21.2	24.4	14.2	17.8	14.8	15.7	16.7	14.4	15.2	12.1	14.4	17.100000000000001	16.7	18.7	18.3999999	99999999	21.3	17.600000000000001	17.8	19.5	16.899999999999999	11.6	16.399999999999999	18.100000000000001	15.3	10.1	11.7	10.1	13.2	EOT Date



microns



OC



Oil Consumption

Raw	38870	38890	38897	38944	38984	39051	39190	39226	39230	39451	39534	39534	39555	39585	39599	39715	39717	39735	40048	40070	40083	40131	40225	40638	40638	40638	40638	40656	40668	40669	40778	40779	40801	40814	40846	40862	40872	40898	40967	40974	41051	41115	41115	41154	41228	41405	41409	41414	41434	41553	41605	41624	41665	41679	41682	60.1	65.2	57.7	61.8	66.099999999999994	54.9	57.8	67.400000000000006	53.1	67.5	56.6	62.5	58.2	62.1	65.900000000000006	59.1	68.5	53.4	68.900000000000006	70.400000000000006	63.4	71.2	59.4	70.900000000000006	67.5	62.5	66.599999999999994	73.8	83.8	74.7	73	75.099999999999994	67.599999999999994	77.400000000000006	74	62.9	70.5	69.599999999999994	73	63.7	78.099999999999994	71.900000000000006	65.599999999999994	75.900000000000006	69.2	91.6	84.8	92.3	94.7	94.5	101.1	92	85.2	101.3	100.2	Corrected	38870	38890	38897	38944	38984	39051	39190	39226	39230	39451	39534	39534	39555	39585	39599	39715	39717	39735	40048	40070	40083	40131	40225	40638	40638	40638	40638	40656	40668	40669	40778	40779	40801	40814	40846	40862	40872	40898	40967	40974	41051	41115	41115	41154	41228	41405	41409	41414	41434	41553	41605	41624	41665	41679	41682	60.1	65.2	57.7	61.8	66.099999999999994	54.9	57.8	67.400000000000006	53.1	67.5	56.6	62.5	58.2	62.1	65.900000000000006	59.1	68.5	53.4	68.900000000000006	70.400000000000006	63.4	71.2	59.4	60	57.3	53.2	56.5	62.4	70.5	63.1	61.8	63.5	57.4	65.3	62.6	53.5	59.7	59	61.8	54.2	65.900000000000006	60.9	55.7	64.099999999999994	58.7	62.7	58.4	63.1	64.599999999999994	64.5	68.599999999999994	62.9	58.7	68.7	68	EOT Date



g/hr



Merits



Mack Merits

Corrected	38870	38890	38897	38944	38984	39051	39190	39226	39230	39451	39534	39534	39555	395	85	39599	39715	39717	39735	40048	40070	40083	40131	40225	40638	40638	40638	40638	40656	40668	40669	40778	40779	40801	40814	40846	40862	40872	40898	40967	40974	41051	41115	41115	41154	41228	41405	41409	41414	41434	41553	41605	41624	41665	41679	41682	1134.4000000000001	1128.7	1480.9	1068.2	1081.2	1321.8	1354.4	1372.1	1470.8	1220.7	1344.4	1195.5	1270.5999999999999	995.3	1089.9000000000001	1274.0999999999999	955.8	1156.0999999999999	818.2	479.7	1270.5	1246.4000000000001	1163.0999999999999	1126.4000000000001	1357.4	1749.5	1086.2	1200.5999999999999	703.8	871.6	1147.5	954.6	1050.4000000000001	1243.8	1130.4000000000001	1543.1	1437	1417.9	1227.3	1194	1116.7	1079.5999999999999	1290.8	1457.3	1234.7	887.2	1419.1	1432.8	953.6	1269.0999999999999	785.6	1530	1061.5999999999999	722.2	1335.7	EOT Date



Merits












Mack Surveillance Panel



Proposed Meeting Agenda

Wednesday March 5, 2014

1:00 p.m. – 5:00 p.m.

Exxon Mobil Research and Engineering

Paulsboro, New Jersey





Membership / Attendance					Mark Cooper	



Objectives for Today						Mark Cooper / Group



CPD Update							Mark Sutherland



Next Steps with Piston Crowns and Rings			Group



Valve Issues							Group



Connecting Rod Issues					Group



T-8 Injection Pump						Group



“Starship” Oil Filter/Centrifuge Housing Alternative		Group



[bookmark: _GoBack]Engine Block Supply						Group



SA’s for T-12							Sean Moyer / Group



Additional Flexibility around T-12A’s				Group



Old Business / New Business					Mark Cooper



Next Meeting							Mark Cooper








Volvo/Mack CPD Report 


Mark Sutherland 2/27/2014 







Volvo/Mack CPD Report 
Contents 


• Issues/Updates/Observations 
– Injectors  


– Filter Housing  


– Connecting Rod  


– Pistons 


– T11 Small Turbo  


– Cylinder Liner  


• Inventory and Availability 
– Critical Parts  


– Miscellaneous Parts 


 


 
Mark Sutherland 2/27/2014 







Volvo/Mack Test Injector Update 


T12 Injectors (736GB419M3) 


 - Bosch is limiting production to 30 a month 


Mark Sutherland 2/27/2014 







Volvo/Mack Part #27GB525M 
“Starship” Oil Filter/Centrifuge Housing Issue 


• Mack no longer makes this housing – Obsolete 


• Scoured junk yards with minimal luck 


– Latest ones are what we could find used 


– Junkyards are out  


• Need to move to another housing 
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Volvo/Mack T11/T12 Connecting Rod 


Part # 367GC4267M 


• Purchasing new rods made by Covert Manufacturing 


• Seeing a slight offset on the center of big end causing a 
possible bearing crush issue. 


 


 


 


 


 


• Rod rejection rate ~25% 
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Volvo/Mack T11/T12 Piston Crown  Process 


Part # 240GC5125M 


• Currently 250+ new tighter tolerance crowns are being made 
• Delivery hopefully in a few weeks 
• Forgings are made in Korea 
• Shipped by boat to the South Bend, IN 
• 100% of the machining done at Federal Mogul Prototype Center in 


a 4 step process 
– 18 quality measurements are made on every piston 
– Over 100 measurements made on statistical basis to control the 


process 


• Pistons are washed with a slightly acidic solution to clean and etch 
the surface to help adherence of the phosphate coating 


• Pistons are sent to a local South Bend vendor to perform phosphate 
coating 


• Returned, inspected then packaged for shipping 
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Volvo/Mack T11/T12 Piston Crown  
Part # 240GC5125M 


Crown, bowl and rough cut of the lands 
machined 
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Volvo/Mack T11/T12 Piston Crown  
Part # 240GC5125M 


Chuck on the bowl  and machine ring belt, 
lands, skirt and under crown 
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Volvo/Mack T11/T12 Piston Crown  
Part # 240GC5125M 
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Volvo/Mack T11/T12 Piston Crown  
Part # 240GC5125M 


Machine pin bores 


 


 


 


 


Mark Sutherland 2/27/2014 







Volvo/Mack T11/T12 Piston Crown  
Part # 240GC5125M 


Machine valve pockets and wash 
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Volvo/Mack T11/T12 Piston Crown  
Part # 240GC5125M 


Pistons sent to local company to 
phosphate, returned, inspected and 
packaged for shipping 
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Volvo/Mack T11 Small Turbo Update 


• 22 are supposed to be here this week 
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Volvo/Mack T11/T12 Cylinder Liner  
Part # 509GC471 (Batch “V”) 


• Order completed  


• 3800 ordered  


• 4021 received 


• 3449 in stock 
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Volvo/Mack Kit Parts Inventory 
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Volvo/Mack Critical Parts Status 
Part Description Test Type Part Number Batch/Date In Stock Rejects 


Cylinder Liner T8, T11, T12 509GC471  T 2501 * 


      U 0 12 


      V 3449 11 


Piston Crown   T11, T12 240GC5125M Apr-12 588 1470 


      Mar-14 250* N/A 


Piston Skirt  T11, T12 240GC5119M Apr-12 1870 656 


Piston Assembly (includes crown 
and skirt) T8 215SB232A N/A 6 N/A 


Top Ring T8, T11, T12 349GC3107  T 40 20 


      U 2923 65 


2nd Ring  T8, T11, T12 349GC3108 S 2415 240 


Oil Ring  T8, T11, T12 350GC343 S 2580 10 


Piston Pin T8, T11, T12 182GC2223 Sep-13 1812 15 


Snap Ring T8, T11, T12 97AX127 Sep-13 4907 0 


Connecting Rod Bearing (sets) T8, T11, T12 62GB2396A X 1748 252 


Main Bearing (sets) T8, T11, T12 57GC387 O 294 35 


 *New Volvo part number   *25503508 P 600 * 


* Special 
Circumstances 







Volvo/Mack Miscellaneous Parts Inventory 


Mark Sutherland 2/27/2014 


Test Type Part Description Part Number In Stock 


T8 Injection Pump "calibrated" 313GC5212P16X 0 


  Injector Nozzle 736GB343P2X 17 


T11 EGR Cooler 19GBX52 15 


  Injection Nozzle 736GB411M2 87 


  Modine Intercooler 5424-03928031 2 


  Turbo Small  631GC5145M3 * 


T12 EGR Cooler 28GB519 2 


  Injection Nozzle 736GB419M3 165 


  Modine Intercooler 5424-1A166566D 2 


  Turbo Small 631GC5176CM7 0 


T11 and T12 Camshaft Kit 57GC2209A 0 


  Cylinder Head - Low Swirl 732GB3499M 0 


  Electronic Actuator 9MS42 2 


  Engine - Bare Block  239GB5551M 0 


  Engine - Basic Engine 86SB3536N 0 


  Exhaust Manifold Assembly (front and rear)  M10104GC5164M 2 


  Fuel Injector Line HL69-151 88 


  Fuel Injector Line  HL69-152 88 


  Full Flow Oil Filter 485GB3236 4 


  High Temperature Hose 3101632M 856 


  Intake Manifold Assembly M10105GCX4332/5212 1 


  Lifter Assembly 72GC373A 0 


  Machine Elbow 454GC5236 10 


  Oil Cooler End Caps TEI-T12OCEC 0 


  Oil Filter Housing  27GB525M 0 


  
Oil Pump Assembly - Low Flow - 9-tooth 
internal gears 315GC465BM 10 


  Piston Connecting Rod 367GC4243M2 250 


  Short EGR Exhaust Probe  TEGR0005 1 


  Turbo Gasket TEIEX201064AM 102 


  Turbo Large  3801847R 0 


  Venturi  762GBX433SS 1 







Questions ? 
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MACK T-12 RING ANALYSIS 


Prepared By:  David Brass 


 


Feb 24, 2014 
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Mack T-12 Ring Batches 


• Mack T-12 has recently gone through multiple parts batch changes 


• The STWN (S liners, T top rings, W conrod bearing, N main bearings) batch of 


parts was exhausted in 2Q2013 


• TUXO batch of parts was rejected by the industry for high liner wear and oil 


consumption 


– T liners were found to have high angle hone marks which were suspected of increasing 


the oil consumption. 


– This caused the engine test to be unavailable for 4 months.     


• U liners were designed with a lower hone angle. 


– A limited batch of parts was fabricated 


• The UUXO batch of parts was accepted by the industry with high correction 


factors since the liner wear and oil consumption still remained high and the test 


needed to be brought back online 


• V liners were fabricated under similar specifications as the U liners and a large 


batch was made 


• During this time there has been 3 liners batch changes and the rings have never 


been fully analyzed. 
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Ring Batches Analyzed 


• used top ring – Tested in T12 on 6/13/2005 


• “N” used top ring – Tested in T12 on 11/5/2008 


• “P” used top ring – Tested in T12 on 9/3/2007 


• “S” new top ring – Used in the Mack T-11 to reduce oil consumption (SSWN) 


• “T” new top ring – Used in the STWN batch of parts 


• “U” new top ring – Used in the TUXO, UUXO, VUXO batches of parts 
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Top Ring Barrel Rise 


Top Ring Batch Barrel Rise (mm) 


S 24.7 – 25.8 


T 11.1 – 14.9    


U 13.5 – 14.8   


• Barrel rise is shallower for the T and U rings than the S ring 
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Top Ring Coating 
Elemental Analysis 


Element “?” Ring 


Mole % 


“N” 


Ring 


Mole % 


“P” Ring 


Mole % 


“S” Ring 


Mole % 


“T” Ring 


Seg 1 


Mole % 


“T” Ring 


Seg 2 


Mole % 


“U” Ring  


Seg 1 


Mole % 


Cr 32.48 40.92 29.54 41.42 30.68 25.59 19.09 


Mo 2.18 1.60 1.92 1.88 2.01 1.67 1.46 


Ni 11.00 8.91 10.13 7.99 8.73 6.64 5.05 


Al 0.22 0.62 1.20 0.25 0.54 6.88 16.91 


C 42.65 41.43 42.09 42.39 48.22 46.48 48.81 


O 8.17 4.51 11.18 5.18 7.50 10.05 7.65 


Si 0.27 0.18 1.06 0.55 0.77 0.60 0.79 


Zn 0.64 0.40 0.48 0.35 0.59 0.38 0.25 


• The amount of aluminum in the coatings rose drastically in the T and U batches 


• Concurrently the amount of chromium and nickel were reduced in the coatings 
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Top Ring Coating 
Elemental Analysis 


“S” ring 


0.2 mm


“U” ring 


Red = Al, Blue = Cr, Green = Mo 


• Large aluminum domains have been found in the U batch rings that were not 


present in most previous ring batches 
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Aluminum Domain Uniformity 
U-ring Segment 2 


0.2 mm


3.8 % Al 7.5 % Al 0.8 % Al 


• Aluminum 


domains are not 


uniform in the 


coating 
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Top Ring Pore Density 


“S” ring “U” ring 


• Surface pores were more spaced out in in the S batch 


• Surface pores have become more concentrated on one side of the ring in the 


U batch 







Performance you can rely on 9 © INFINEUM INTERNATIONAL LIMITED 2014. All rights reserved. Proprietary to Infineum. 


Cross Section Analysis of Rings 


• Coating thickness has reduced from 200 to 127 mm in thickness 


“S” ring “U” ring 
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Cross Section Analysis 
U-ring segment 1 


50 µm


, Red = Ni, Blue = Cr, Green = Mo 


• Aluminum domains are not found throughout the coating they are only found 


at the surface 


Ductile  


Iron 


Moly 


Binding 


Layer 


Cr/Mo/Ni 


alloy 
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Cross Section Analysis 
U-ring segment 1 


20 µm


Red = Al, Blue = Cr, Green = Mo 


• Aluminum domains were found in the large surface pores structures 


• These pore structures were greater in the U-ring than in the S-ring 
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Conclusion 


• The formula for the ring coating has changed between batches 


– Aluminum domains were found at the surface of the coating concurrent with large 


structural pores in the surface 


• The coating thickness has been reduced for the newest batch of rings 


• The barrel rise has changed between batches 


– The barrel rise is about half as high T and U batches as it was in the S batch 
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CPD Update - Mark Sutherland, TEI.
T-12 Injector production is being limited by BOSCH to 30/month.  TEI is stock piling them and has
120 currently.  The “Starship” Oil Filter Centrifuge Housing is no longer available, local salvage
yards and TEI are both out of stock.  The surveillance panel needs to move to another housing. 
Moritz (IAR) suggested one option filter housing has a boss to install the thermocouple.  Campbell
(AFTN) asked how much flow is routed to the centrifuge?  The Starship housing was preferred
because it had an extra support brace to the block which help reduce their failure due to vibration. 
Moritz (IAR) will advise on which housing to use.   Covert Manufacturing produced Connecting Rods
for the Mack T-12/T-11 tests.  However, there is a slight offset on the center of big end of the rod
causing a bearing crush issue.  Rod rejection rate at TEI is ~25%.  The prior inspector at Covert
Manufacturing left the company.  Covert Manufacturing has a new one and TEI is working with him
to resolve this issue.   Federal Mogul has produced 250+ New Piston Crowns to new tighter
tolerances.  This is a pilot batch equivalent to about 40 tests worth of pistons.  TEI inquired about
getting a larger batch of 3000 pistons and Federal Mogul Prototype Center said they could do that
but would tie up their machines for about 1 month.  Pistons will be machined at FM prototype
Center where many more measurements above and beyond what is normal production to control
these pistons to extra tight tolerances.  These pistons are cut based on measurements from the
crown, while previously they were cut measuring from the pin bores.  TEI needs 120 days lead time
for next order.  The T-11 small turbo order of 22 turbos is supposed to arrive this week.  All the “V”
batch cylinder liners are at TEI now, with 3500 in stock. 
 
Critical Part Inventory Update: 
Piston crowns – 588 left ~100 kits worth.  250 new pistons from FMPC should arrive in March.
Piston skirts – TEI is observing pin holes in the skirts and rejecting them, but still have 1870 left.

2nd Piston rings – TEI recently rejected 240 2nd rings that are warped.
Con Rod Bearings – TEI is rejecting many due to poor packaging which is resulting in damage during
shipping.  TEI is working with supplier to resolve.
Miscellaneous Parts Issues – Small Turbos and Oil filter  housing (see above).  Mack T-11 and T-12
new bare blocks are at REMACK but being sold only as part of a long block kit.  Campbell (AFTN)
asked Shank if he could assist in helping obtain bear blocks from REMACK vs having to purchase long
blocks.  Athey (VLVO) will look into this.
 
Volvo piston rings supplier is dialoging but doesn't know what to do differently with the rings. 
Cooper (ORO) asked if the rings could be made to tighter tolerance?  The barrel face changed,
porosity was skewed to one side vs other to see if makes a difference.  Campbell (AFTN) don't run
new crowns without new rings, if the rings are going to change as well.  Salgueiro (INF) shared the
Ring Analysis data at the request of Volvo/Mack.  If TEI can get the print of the rings, they can
pursue manufacturing them at a different supplier. 
 
ACTION:  Shank (VLVO) will try to get the print.  Sutherland (TEI) confirmed barrel rise spec range is 1
to 2 thousands difference.  Castanien (CAST) asked if we use a different supplier could we wind up
with different metallurgy, coatings, etc? 
 
Valve Issues – Richard Page (SWRI) made a presentation on Metallurgical Analysis of failed valve. 



Fracture occurred 0.16” above the machined transition on the valve.  The Surface of the fracture
was significantly damaged from the failure leaving only small undamaged recessed regions for
analysis.  It was not possible to examine the initiation sites, the role of possible defects, or growth
regions.  An examination of the small recessed regions and observed fatigue striations present are
indicative of a high cycle fatigue fracture.  An analysis performed on the fractured valve and on
valves from the same batch as the fractured valve revealed the presence of large carbides.  The
blocky carbides were absent on the valve from the “good” batch.  The large carbides are present
across the surface of the valves and could serve as initiation points for failure.  A spectroscopy of
the blocky carbides showed they were rich in Niobium.  The grain structure was recrystallized on the
surface of the valve stem from the fractured batch while the valve from the “good” batch had a
 very elongated grain structure, indicating a difference in heat treatment of the valves.  Volvo has
reviewed the presentation with their valve supplier Mahle.  It’s unclear whether the carbides or the
niobium are the cause of the failure.  There are no non-destructive methods of analysis to
determine the niobium or carbide presence before using the valves.  The analysis from Mahle in
Gothenburg should identify the issue and get it resolved, the problem is what to do in the meantime
with the current valves?  AFTN suggested reusing old valves if they still work.  SwRI suggested
analyzing a couple from a batch to qualify a batch.  There should be more information available
from Mahle by next week.  

ACTION:  Shank (VLVO) will determine what the codes for the valves mean (10 28 13). 
ACTION:  Warden (SWRI) will continue to explore non-destructive screening analysis methods
ACTION:  Shank (VLVO) will report back on Mahle’s findings on the valve analysis.
 
T-8 injection pumps – Test method says to buy them brand new but they are no longer available
brand new.  The SP needs to change the test method to allow use of rebuilt pumps.  Conti (XOM) the
reason for only buying new pumps from one source may have been that they needed to be sent to a
specific rebuilder for calibration.
 
MOTION:  Jim Moritz (IAR) motioned and Bob Warden (SRWI) seconded to change the wording of
T-8/8E test procedure to test procedure to allow the use of rebuilt fuel pumps. 
Approve – 10
Oppose – 0
Waive – 0
 
Fetterman (INF) asked if for consistency would it be better to go though only TEI?  Campbell (AFTN)
T-8 pumps drift from day one so if there’s a way to drive consistency it might be better.
 
MOTION:  Pat Fetterman (INF) made a motion and Bob Campbell (AFTN) Seconded – Motion to
use TEI as supplier for T-8 injection pump.
Approve – 8
Oppose – 0
Waive -2  (TMC, TEI)
 
Severity Adjustments have been frozen since TUXO hardware – Do we unfreeze them or keep them
at pre-TUXO hardware values?  TMC says results are trending steadily, TRWL may be moving



around.  Moyer (TMC) presented control charts for the T-12.  Matasic (LZ) shared raw and corrected
values for the T-12 parameters 0-300 Pb was steady, 250-300 Pb was steady TRWL was about the
same, CLW seems to have come down a little with VUXO, Oil consumption has step changed higher
in severity, but correction factors seems to bring in the data back down to the 2006-09 timeframe. 
The correction factors seem to work for the reference oil TMC-821l but do are they translating over
to candidate tests?  A key concern is that test may be different than it was before.  Campbell (AFTN)
suggested Jim Rutherford take another look at the correction factors to ensure they are still
appropriate.  Campbell (AFTN) asked would EMA let the T-12 drop because liner wear is no longer
an issue?  Shank (VLVO) replied that today Volvo/Mack would want to carry on with the test.
 
Additional flexibility Mack T-12A
Currently, per the test procedure, there are limitations to run T-12A’s (flush & run) separately from
T-12A’s that are measured during full length T-12s.  Warden (SWRI) was asking how resolve the
scenario where a lab runs a T-12 and T-12A, then pulls that engine off the stand, runs another
engine for 5 “flush and run” T-12As, and afterward, changes that engine out to continue running full
length T-12s with T-12As.  Any of the T-12As as part of the full length T-12s would be invalid
because the calibration period was used up on that stand with the “flush & run” T-12As.  Severity
applies to a stand not an engine.  Labs can run 5 flush and runs before having to recalibrate.  Is it
allowable to run a flush and run engine pull it out then run a T-12 engine.  Matasic (LZ) suggested
giving two stand designations one for T-12 and one for flush and run so they could be tracked by
TMC separately.
 
ACTION:  Moyer (TMC) to compare the SA’s or MRVs generated between Mack T-10 and T-10As for
differences.   Campbell (AFTN) A visual inspection of T-11A data seemed flat.  

Concern is that after 5 flush and run results, following with T-12/T-12As a lab can’t generate a valid
T-12A because they used up the calibration period?  Need a distinction between flush and runs and
T-12As.  No one in the panel objected to the concept.  Warden (SWRI) will continue to work on the
wording for changing the test procedure. 
 
Matasic (LZ) brought up few weeks ago he had problems with his engine running, he replaced the
pumps.  He asked if new fuel pumps are still available or just remanufactured pumps.  IAR and SwRI
didn’t know which pumps they had. 
 
Warden (SWRI) – Wanted to add additional sensors to protect their engines and to know if the SP
had any issue with them using this sensor.  The Di-electric value seems to change with Pb and Cu
levels to predict when a rod bearing is about to fail.  No one raised any objections.
 
Warden (SWRI) – bringing up limitation in test procedure to only use referenced blocks for
candidates.  Clarification the test procedure says new engines with new EGR kits needs to be
referenced.  But an replacement block is not considered a new engine. 
 
MOTION:  Bob Warden (SWRI) motioned and Jim Matasic (LZ) seconded to remove the
requirement from Section 11.5.2.1. of the T-12 test procedure that new engine and EGR kit
requires a reference.   



Approve – 9
Oppose – 0
Waive – 1 (TMC)
 
The Mack Surveillance Panel Meeting adjourned at 4:51PM.
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