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QUALITY EVALUATION OF SASKATCHEWAN LIGNITE RESOURCES 

PHYSICAL AND CHEMICAL ANALYSES 

BY 

I.E.  TIBBETTS*  

ABSTRACT 

SINCE 1972 CANADA AND THE PROVINCE OF SASKATCHEWAN HAVE - BEEN CO3-  

OPERATING IN A JOINTLY FINANCED PROGRAM DESIGNED TO EVALUATE THE LIGNITE 

; RESOURCES IN THE RAVENSCRAG FORMATION OF SOUTHERN SASKATCHEWAN.' 

IN 1972 AND 1973 A TWO-PHASED DRILLING PROGRAM WAS CONDUCTED IN 
• 

THE FOUR MAJOnhCOAL AREAS, ESTEVAN, WILLOW BUNCH, ItOD MOUNTAIN AND 	- 

SHAUNAVON. DURING THIS'PROGRAM MORE THAN 700 BORE - HOLES WERE DRII1FD  AND - 

MORE THAN 6,000 COAL-SAMPLES OBTAINED. 7. • 	 • 

. 	• 

THE AUTHOR OUTLINES THE PROCEDURES FOLLOWED TO EVALUATE THE PHYSICAL 

AND CHEMICAL PROPERTIES AND TO RECORD FOR SUBSEQUENT ELECTRONIC PROCESSING' THE . 

DATA RESULTING FROM THE ANALYSES OF ABOUT 4,900 SAMPLES CARRIED OUT BY THE 

- DEPARTMENT OF ENERGY/ MINES AND RESOURCES. - 	 - 

• 'PROJECT LEADER, NATIONAL ENERGY RESEARCH PROGRAM, CANADA CENTRE FOR MINERAL 

; AND ENEFkGY TECHNOLOGY, DEPARTMENT OF ENERGY, MINES AND RESOURCES, OTTAWA. 
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DifRODUCTION 

SINCE 1on(1) • J.I.J. WHEN DOWLIW PREPARED THE FIRST ESTIMATE .0F_COAL_RESOURCES 

IN CANADA, THE ESTIMATE HAS DECLINED SIGNIFICANTLY WITH EACH SUCCEEDING STUDY. . 

IN 1970 LATOUR ANDHCHRISMAS (2)  MADE THE.FIRST TABULATION OF MEASURED COAL RESOURCES 

IN BRITISH COLUMBIA, ALBERTA AND SASKATCHEWAN TCGETHER WITH A REASSESSMENT OF THE 

PROBABLE AND POSSIBLE RESOURCES THAT WERE ESTIMATED BY MCKAY IN 1946 (3) . THAT 

STUDY ORIGINATED AS PART OFA  PRELIMINARY INVESTIGATION BY . CANADA TO DETERMINE THE 

COUNTRY'S TOTÀL ENERGY RESOURCES COMPRISING COAL, PETROLEUM, NATURAL GAS, URANIUM • 

AND WATER. 

• IN 1970; LATOUR AND CHRISMAS ESTIMATED THAT THE COAL RESOURCES IN SASKAT-

CHEWAN AMOUNTED TO ABOUT 12 BILLION TONS. FOR THE -MOST PART THIS COAL; ALL OF 

LIGNITE RANK, - WAS PART OF THE RAVENSCRAG FORMATION OF-SOUTHERN SASKATCHEWAN. 

IN 1972 AN AGREEMENT WAS MADE BETWEEN CANADA AND THE PROVINCE OF SASKAT-

CHEWAN PROVIDING FOR NOT ONLY A QUANTITATIVE BUT ALSO A QUALITATIVE EVALUATION OF 

THE COAL DEPOSITS OF THE RAVENSCRAG FORMATION ,  THIS COAL BEARING FORMATION OCCURS 

AS A BAND OF SEDIMENTS VARYING IN THICKNESS TO 1200.FEET COVERING AREAS KNOWN AS 

ESTEVAN, WILLOW EUNCH, WOOD MOUNTAIN AND SHAUNAVON .(CYPRESS). ONLY IN IMMEDIATE 

.AREAS OF ESTEVAN HAD * SUFFICIENT DRILLING BEEN DONE TO DETERMINE THE RESERVES. 

IN NOVEMBER 1974 PRELIMINARY ESTIMATES OF THE LIGNITE RESOURCES • 

LOCATED ATXMAXIMUM DEPTH OF 150 FEET WERE REPORTED FROM THIS ON-GOING STUDY  AS 

FOLLOWS: 



BILLIONS OF 

SHORT TONS 
Asa. 

SASKATCHEWPM LIGNITE RESJURCFS EVALUATION 

• ESTEVAN  	1.08 

WILLOW EUNCH -- 	2.85 

'IMD MOUNTAIN  	- 1.01 

SHAUNAVON (CYPRESS)  	0,73 

TOTAL SASKATCHEWAN  	5.67 

A MORE COMPLETE ASSESSMENT OF THE TOTAL RESOURCES WILL BE REPORTED 

, IN 1975. 

• THESE FIGURES .ARE BASED_ON THE RESULTS_FROM THE -IWO-YEAR BOREHOLE .•

DRILLING PROGRAM DURING  1972 AND  1973 IN WHICH APPROXIMATELY 700 BOREHOLES- - 

WERE DRILLED ,  TOGETHER WITH INFORMATION FROM AN ADDITIONAL 500 BOREHOLES OF 

RELATED PROVINCIAL COAL EVALUATION PROGRAMS A DENSITY OF CONTROL RANGING FRdM 

.1/2 MILE TO 2 . MILE CENTERS WAS PROVIDED. INCLUDED IN THE PRELIMINARY RESERVE 

-CALCULATIONS WERE ALL COAL SEAMS THAT ARE AT. LEAST 5 FEET THICK AND WITHIN 150 

FEET OF SURFACE OR 3 TO 5 FEET THICK PROVIDED THE OVERBURDEN/SEMI RATIO IS  LES 

 THAN OR.EQUAL TO 15 LINEAR FEET OF OVERBURDEN TO ONE LINEAR FOOT OF COAL.: 

SEAM PARTINGS•OF CLASTIC MATERIAL AND COAL.LESS - THAN ONE FOOT . THICK WITHIN A 

SEAM ARE NOT . INCLUDED IN THE RESERVES. 	• 
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ALTHOUGH SOME PREVIOUSLY UNKNOWN DEPOSITS OF LIGNITE WERE DISCOVERED 

WRING THIS PROGRAM, INDICATIONS ARE THAT ESTIMATES OF TOTAL RESERVES WILL BE 

- SUBSTANTIALLY REDUCED RELATIVE TO THOSE ESTIMATES PREVIOUSLY PUBLISHED. 

THIS IS THE FIRST ASSESSMENT OF THE LIGNITERESOURCES THAT INCLUDES 

A DETAILED STUDY OF THE  QUALITY OF THE LIGNITE OF THE RAVÈNSCRAG FORMATION. 

PREVIOUS STUDIES HAVE DONE LITTLE MORE THAN DETERMINE THE RANK OF THE COAL AND 

PRESENT WHAT WAS CONSIDERED A TYPICAL ANALYSIS. 	• 	• 

• THE PURPOSE OF THIS PAPER IS TO PRESENT A' GENERAL OUTLINE OF THE 

MANNER IN WHICH THE QUALITY ASSESSMENT WAS CONDUCTED AND GIVE PRELIMINARY 

EVALUATIONS OF THE LIGNITE AS REPRESENTED BY A VERY EXTENSIVE BOREHOLE SAMPLING 

• PROGRAM: - 	 ' 	• 	.. • 

PROCEDURES - SAMPLING 

IN THIS PROGRAM SAMPLES OF COAL WERE RECOVERED FROM THE BOREHOLES 

BY THREE METHODS: (A) NORMAL ROTARY DRILLING, (B? REVERSE CIRCULATION DRILLING 

WITH DUAL-WALL PIPE, AND (c) CONTINUOUS ROTARY CORE DRILLING. 

• • 	_ IN THE FALL.  OF 1972 AND THE SPRING OF 1973 THE RELIABILITY OF THESE 

SAMPLING METHODS WAS TESTED. THE DETAILS OF THE TESTS INVOLVED HAVE BEEN : 

REPORTED EARLIR (P AND ARE ONLY BRIEFLY DESCRIiED HEREi 	: 	 • 

• NORMAL ROTARY DRILLING EMPLOYS SINGLE-WALL.  PIPE, AND AS THE DRILL BIT  

IS ROTATED, WATER OR DRILLING MUD IS PUMPED DOWN THE INSIDE OF THE PIPE AND 

•CARRIES THE DRILL CUTTINGS /111TH IT AS IT RETURNS TO THE SURFACE IN THE SPACE 

BETIEEN THE PIPE AND THE BOREHOLE. THE LIKELIHOOD OF SIDE WA 11  MATERIAL INCLU-

SIONS IS THEREFORE HIGH ,  ROTARY CORE DRILLING EMPLOYS A CORE BARREL ATTACHED 

TO  THE END OF THE DRILL STEM TO RECEIVE THE INTERSECTION. 	: 
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REVERSE CIRCULATION DRILLING WITH DUAL:MALL PIPE INVOLVES PUMPING 

OF FLUID DOWN THE SPACE BETWEEN THE INNER AND OUTER PIPE AND RETURN, CARRYING . 

THE DRILL CUTTINGS, UP THE CENTRE.-  THE CIRCULATING FLUID IS USUALLY AIR WITH 

A SMALL AMOUNT OF ADDED WATER TO ENSURE LUBRICATION OF CUTTINGS. CUTTINGS 

COMING TO THE SURFACE AT HIGH SPEED ARE DECELERATED AND COLLECTED AS UNDERFLOW 

FROM A CYCLONE. 	 • 

. TWO BOREHOLES, A Ami B. WERE .SAMPLED AT THE SITE BY EACH OF THE DRILL. 

SAMPLING METHODS. IN ADDITION, CROSS-SECTION SAMPLES WERE TAKEN IN THE PRODUC-

TION SEAM . NEARBY THE SITE OF THE DRILLING TESTS. 	- 

• 	.THE TEST INDICATED QUITE CONCLUSIVELY  THAT  SAMPLES FROM REGULAR 

ROTARY DRILLING WERE NOT SUFFICIENTLY RELIABLE BY THEMSELVES TO REPRESENT THE 

COAL INTERSECTIONS AS THE ASH CONTENTS WERE SIGNIFICANTLY HIGHER THAN THOSE • 

. -OF THE SAMPLES COLLECTED BY THE OTHER METHODS. ON THE OTHER HAND, THE ASH 

CONTENTS OF THE SEAM AS REPRESENTED BY THE REVERSE. CIRCULATION SAMPLES AGREED. 

VERY WELL WITH THE ASH CONTENTS AS REPRESENTED BY THE ROTARY DRILL CORE AND 

THE CROSS-SECTION  AM LE.  FOR ALL METHODS THE REPEATABILITY OF SAMPLING Cf 

THE COMPLETE SEAM INTERSECTION WAS HIGH.:;, THE ROTARY DRILL SAMPLING YIELDED . 

.GREAT  VARIANCE  IN THE ASH CONTENTS OF CORRESPONDING FOOTAGE INTERVALS. . • 

THE RESULTS.OF  THE TESTS  REPRESENTED BY THE ASH CONTENTS AT TEST 

SITE ESTEVAN 76 ARE SUMMARIZED BELOW. . 



ROTARY DRILL  

REVERSE DRILL 

CORE DRILL 

CROSS  SECTION  

11.8 

5.0 

5.8 

2,1 

	

25.3 	26,4 

	

15.5 	13.9 . 

	

15,5 	15.6 

	

12.0 	12.7 
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SASKATCHEWAN LIGNITE RESOURCES EVALUATION 

	

SA.MPLING 	1-FOOT  INTERVALS 	 SEAM CCMPOS I TE  

	

rit-moà 	 . MEAN DIFFERENC.E 	AND B) 	A 

THE SEAM AVERAGE AH  CUiTENTS OF THE ROTARY DRILL SAMPLES WERE SO HIGH 

COMPARED TO THOSE RECOVERED BY  THE  OTEr-R METHODS THAT THIS METHOD WAS JUDGED tel-

RELIABLE FOR LIGNITE RESOURŒ QUALITY EVALUATION. 

SUBSEQUENT VISUAL 'E/AMIliATIM OF SAMPLES FROM THE NUMEROUS BOREHOLES - 

DRILLED UNDER THIS PROJECT 110ICP.IM- 1HE PRESENCE OF CONTAMINATING UPHOLE SAND 

AND CLAYS AND CONFIRMED THE CMCLI:GIOUS OF UNRELIABILITY OF ,THE SAMPLING METHOD. 

IT WAS THEREFORE DECIDED THAT LIGU1TE SPMPLES COLLECTF_D e THE REGULAR ROTARY 

DRILLING METHOD WOULD NOT BE Li.FU IN EVALUATING .111E OVERALL QUALI -EY OF THE 

LIGNITE RESOURCES. ANALYSES CF Tri:RGTARY SAMPLES WAS JUSTIFIED AS THE ANALYSES 

ON THE PURE COAL BASIS %DAD  3 	FOR PURPOSES .  SUCH AS SEAM CORRELATIONS  AND  

• RANK DETERMINATIONS. 	 S • 



ES-EVAN 

WILLOW .BUNCH 	 

li,C(iD MUNI-AIN 8818 OOOOOO 

SleUNAVON (CYPRESS) 8 

PROCEDURES - ANALYSIS 

THE UOrPHASED_DRILLING_RROGRAM-RESULTED-IN-THE-0011FCTION-OFAvreE__ 

THAN 6,000 SAMPLES AT, FOR THE MOST PART, 1-FOOT INTERVALS IN INTERSECTIONS 

OF COAL SEAMS FROM711.BOREHOLES.  Ai  SCME OF THE SITES WHERE UNIFORMITY OF .  

COAL QUALITY AND UNINTERRUPTED SEAMS WERE INDICATED BY THE LITHOLOGICAL IN-  . 

FORMATION.THE ONE-FOOT 'INTERVAL SAMPLES WERE  COMPOSITE)  IN RELATIONSHIP TO 

THE SEAM THICKNESS.. THIS RESULTED IN - REDUCTION OF THE NUMBER OF SAMPLESTOR 

ANALYSIS TO ABOUT 4,900. . 

THE NUMBER OF SAMPLES SUBMITTED FOR ANALYSIS FROM EACH OF THE FOUR 

AREAS COMPRISING THE SOUTHERN SASKATCHEWAN COAL FIELDS,  AND THE  SAMPLING 

- _METHOD. ARE SUMMARIZEDBELOW 	 • 

SASKATCHEWAN LIGNITE RESOURŒS EVAWATION 

• -• METHOD  OF SAMPLING  

ROTARY 	REVERSE 	CCRE AND 	T - 

DRILL -- 'DRILL . CROSS-SECTION 

• 871 	322 	93 	1,286 

306 - 602 	35 	1943, 

852 	353 	- 	I 	1205, 

229 	220 	21 	470 

	

149 	4,904 TOTAL S4SKATCHEW4N .. 3,258 	1,497 



ESTEUTED RESOURCES . 	REVERSE SAMPLES • 

PERCENTAGE OF TOTAL , ...PERCENTAGE'REPRESENTATION 

ESFEVAN 	 

• VILLOW BUNCH 	e. 

WM) VOUNTAIN 	 

SHAUNAVON (CYPRESS) 	 

	

19.0 	• 	26.2 

	

50.3 	 39.6 

	

17.8 	 24.6• 

	

12.9 	 9.6 

8 1_ 

OF THE TOTAL SAMPLES ANALYSED, 30.5 PERCENT WERE COMFCTED BY THE 

REVERSE CIRCULATION DRILLING METHOD ,  USING THE PRELIMINARY ESTIMATES OF 

RESERVES SUBMITTED IN NOVEMBER 1974 AND REFERRED TO ABOVE THE AREA DISTRIBU-

:TION OF SAMPLES BY REVERSE CIRCULATION IS IN THE RELATIVE ORDER OF THE 	. 

• RESOURCE DISTRIBUTION AS SHOWN BELOW: 

SASKUCHEM  LIGNITE  RaURCES EVALBATION 

. 	 . 
. 	 . 	

. 	 • 	 • 

THE SAMPLES.WERE CONTAINED IN PLASTIC BAGS,.PROPERLY.IDENTIFIED AND 

SEALED, AND SHIPPED TO THE ENERGY RESEARCH LABORATORIES, DEPARTMENT OF FNERGY, . 

FINES AND RESOURCES, OHAWA. 

. • • .AT THE LABORATORY,FOLLOWING - IDENTIFICATION,THE SAMPLES WERE ENTERED --  

.INTO THE PROJECT SAMPLE INDEX CONTROL SYSTEM AND THE LABORATORY SEQUENTIAL 	• 

- INDEXING SYSTEM. ,  FIGURES 1 AND 2 ARE FLOW  DIAGRAMS FOR THE - NORMAL SEQUENCE 

OF SAMPLE PREPARATION AND ANALYSIS. 



THE WEIGHT OF THE SAMPLES VARIED FROM ABOUT 3 TO 10 POUNDS AND THE 

PARTICLE  SIZE UP TO ABOUT  2½  INCHES, PRECAUTIONS WERE TAKEN TO MINIMIZE LOSS 

9F MOISTURE DURING THE REMOVAL OF A 50-GRAM SUBSAMPLE FROM THE MAIN SAMPLE 
I 
PRIOR TO FURTHER SAMPLE PREPARATION, -THE 50 GRAM SUBSAMPLE WAS SEALED IN A 

'PLASTIC.  ENVELOPE TO AWAIT DETERMINATION OF THE EQUILEBRIUM OR INHERENT MOIS-

/MIRE. 

THE MAIN SAMPLE WAS DRIED IN AN OVEN AT 32C. AFTER DRYING, THIS>l • 

SAMPLE WAS CRUSHED AND PULVERIZED TO PASS A No. 60 SIEVE IN A HOLMES PULVER-

IZER AND IDENTIFIED  AS THE ANALYTICAL SAMPLE. 

ASTM STANDARLI TEST PROCEDURES WERE AS FOLLOWS (6) : 

SASKATŒBIAN LIGNITE RESOURCES EVALUATION 

. 	. 	. 

ANALYSIS PROCEDURES  

1. 1101STURE 	  ASP! D-3173. 

2. AsH 	V. 	 ASTM D-3174 

3. VOLATiCE MA-rrER 	 ASTM D-3175 

4. SULPHUR 	• 	 AS111 D-3177 

5 ,  CALORIFIC VALUE 	 ASTV D-2015 

6. EQUILIBRIUM MOISTURE 	 ASTM D-1412 

7. TRUE  SPECIFIC GRAVITY 	 11-167 



•- 	THE ANALYTICAL PROCEDURES FOR VOISTURE, ASH, VOLATILE MAHER, 

• SULPHUR AND CALORIFIC VALUE DE1ERMINATIONS WERE CONDUCTED ON ALL SAMPLES. 

'FbR . SOME SAMPLES, SPECIFICALLY THOSE ROTARY DRILL SAMPLES CONTAMINATED  BY 

 CLAY, THE EQUILIBRIUM MOISTURE AND SPECIFIC GRAVITY WERE ESTIMATED FOLLOW - 

- - . ING PROCEDURES OUTLINED BELOW. • 

THEORETICALLY, INHERENT MOISTURE IS THE MOISTURE THAT A COAL CAN 

HOLD WHEN IN EQUILIBRIUM WITH . AN  ATMOSPHERE OF 100. PER CENT RELATIVE HUMIDITY.. 

ACTUALLY, IT IS DETERMINED.AT 95 TO 97 PER CENT RELATIVE HUMIDITY DUE TO • 

PHYSICAL:DIFFICULTIES  IN  TRYING TO MAKE DETERMINATIONS AT 100 PER CENT RELATIVE 

•HUMIDITY. THE EQUILLBRIUM MOISTURE IS THEORETICALLY THE INHERENT MOISTURE OF 

THE COAL AS FT OCCURS IN THE UNEXPOSED SEAM BECAUSE THE RELATIVE HUMIDITY IN - 

THE IMMEDIATE VICINITY IS PROBABLY AT OR NEAR 100 PER CENT. IT IS THEREFORE. 

MOST USEFUL IN EVALUATING IN SITU RESOURCES OF HIGH MOISTURE COALS. 

. WHEN THERE WAS A PRESENCE  OF: LARGE  QUANTITIES OF MINERAL MATTER,. 

PARTICULARLY CLAY, IN THE SAMPLES IT WAS IMPOSSIBLE BY USING THE STAKDARD-

METHOD TO ACCURATELY DETERMINE THE EQUILIBRIUM MOISTURE. As MENTIONED. ABOVE, 
THE FREQUENCY OF SUCH OCCURRENCES WAS HIGH FOR .iHg ROTARY DRILL SAMPLES. - 

THE RESULTS OF ANALYSES OF REVERSE CIRCULATION DRILL SAMPLES FROM THE.WiLLCW . 	. 

BUNCH AREA CONTAINING UP.TO  50 PERCENT ASH WERE PLOHED WITH THE-CORRESPONDING -  . 

ASH CONTENT. THE RESULT WAS AN AUAOST LINEAR SCATTER. Fof_ THE .  PURPOSE - OF' ' 

ESTIMATING THE EQUILIBRIUM MOISTURE OF HIGH ASH  ROTARY  DRILL SAMPLES WHEN THE - .1 	. 

ASH WAS SUSPECTED TO BE LARGELY DUE'TO THE PRESENCE OF CLAYS A STRAIGHTLINE 	- 

RELATIONSHIP- WAS EVOLVED. THIS RELATIONSHIP INVOLVED THEASSUMPTiON OF- . 

• EQUILIBRIUM MOISTURE VALUES FOR MINERAL-MMHER FREE COAL AND FOR MINERALMATTER. 

THESE ASSUMED VALUES wÉRE 36 PER CENT AND 0 REspEcTivELY,' 	. 



THE ESTIMATED VALUES FOR THE HIGH ASH ROTARY DRILL SAMPLES ARE 

iELIEVED TO BE VALID  FOR  THE.PURPOSE OF CALCULATING THE MOIST MINERAL-MATTER - 

FREE CALORIFIC VALUES USED FOR RANK CLASSIFICATION. FROM THE GRAPH OF THE 

RELATIONSHIP OF THE EQUILIBRIUM MOISTURE AND THE ASH CONTENT A SERIES 

TABLES WERE PREPARED FROM WHICH AN ESTIMATED EQUILEBRIUM MOISTURE COULD BE 

.CBTAINED FROM ANY MEASURED ASH CONTENT OF THE LIGNITE FROM 15.0 PER CENT TO

•70.0 PER CENT '. 	. 7  • 	' • 	 • . 	 • 	 - 	 • 

ACTUALLY, THE,ASTM  STANDARD TEST FOR DETERMINATION OF SPECIFIC-

GRAVITY, D-167 SPECIFICALLY APPLIES TO COKE: THE METHOD WAS MODIFIED FOR 

.LIGNITE AND IS REFERRED TO AS. THE HOGARTH DENSITY...THE MODIFIED METHOD 

UTILIZED. THE NORMAL ANALYTICAL SAMPLE. DUE TO THE NATURE OF THE TEST THE • 

HIGH CLAY  CONTENT OF SOME OF THE ROTARY DRILL SAMPLES PREVENTED ACCURATE . 

 DETERMINATION OF THE SPECIFIC GRAVITY OF.THOSESAMPLES. TESTING REVERSE 

CIRCULATION - DRILL SAMPLES YIELDED SPECIFIC GRAVITY  DATA  THAT, WHEN PLOTTED-

WITH THE.CORRESPONDIW.ASH CONTENT, PRODUCED AN AW1OST.LINEAR SCATTER... FOR 

THE PURPOSE OF ESTIMATING THE SPECIFIC GRAVITY OF'THE HIGH ASH-ROTARY DRILL 

SAMPLES WHEN'THE ASH WAS SUSPECTED TO BE LARGELY .DUE TO THE PRESENCE . OF.  

CLAY A STRAiGHT LINE RELATIONSHIP WAS EVOLVED. AS , FOR THE RELATIONSHIP.:  
. 	. 	. 

DEIERMINEDHFOR THE EQUILIBRIUM MOISTURE AND ASH CONTENT, AN ASSLMPTION WÀS 

• INVOLVED WITH RESPECT TO THE DENSITIES OF THE - MINERAL  MAI  TER AND THE LIè.7 

•NITE. THE ASSUMED VALUES  FOR THE MINERAL MATTER AND THE MINERAL7MAHER-FREE-
. 

LIGNITE WERE 2.6 AND 1.45, RESPECTIVELY.  As  FOR THE.ESTIMATES OF THE EQUILI- . 

BRIUM MOISTURE, A SERIES OF TABLES  WERE PREPARED FRCM WHICH ESTIMATES OF-THE . 

. DENSITIES OF LIGNITEOF ASH . CONTENTS FROM 15.0 TO 76.0 COULD BE READ...-. . 
, 



BECAUSE OF THE LARGE NUMBER OF_SAMPLES ASSOCIATED WITH_THIS_PROGRAM,_ - 

TIME AND STAFF AND FINANCIAL RESOURCES DID NOT PERMIT. SUCH TESTS AS GRINDABILITY 

1 
;INDEX, ASH ANALYSIS (CONSTITUENTS OF ASH), ASH FUSION AND ULTIMATE ANALYSIS 
 • 
l'(CARBON, HYDROGEN AND NITROGEN). IT IS PLANNED TO PROCEED WITH SUCH WORK IF 

AND WEN THESE SHORTCOMINGS ARE.OVERCOME. • 

. 	. 	DATA HANDLING AND SUMMARY OF ANALYSIS 

•. COAL CHEMISTRY CODING FORMS, TO BE DESCRIBED IN A SEPARATE PAPER, WERE 

SPECIFICALLY DESIGNED FOR THIS PROJECT. THESE FORMS WERE USED TO RECORD THE 

ANALYTICAL DATA. THEY WERE DESIGNED AS A BASIC STEP TO ALLOW ELECTRONIC RECORD -

ING, VERIFICATION AND PROCESSING OF LIGNITE' QUALITY DATA. THIS PROCESSING, TO 

BE DESCRIBED IN THE NEXT PAPER, WILL PERMIT A "MARRIAGE" OF THE-COAL CHEMISTRY - 

AND GEOLOGY.OF THE RAVENSCRAG  FORMATION TO.FORM A QUALITATIVE AND QUANTITATIVE; 

• :ASSESSMENT OF THE LIGNITE RESOURCES OF SASKATCHEWAN. 

THE COMPLETION PROGRESS OF THE COAL CHEMISTRY WAS RECORDE) AS THE. . 

ANALYSES OF-SAMPLES FROM - EACH SITE WAS COMPLETED AND CODED. THIS PHASE  OF THE • 

PROGRAM WAS COMPETE -AS  •OF APRIL 30,  1975. 

THE  BASIC ANALYTICAL DATA AS RECORDED IN THE CGAL CHEMISTRY CODING 

FORMS WERE TRANSMITTED TO THE SASKATCHEWAN RESEARCH COUNCIL WHERE AN ELECTRONIC - 

DATA PROCESSING PROGRAM, FINANCED BY THE DEPARTMENT OF ENERGY, MINES AND RESOURCES, 

HAS BEEN DEVELOPED AND USED TO ESTABLISH A COAL CHEMISTRY TAPE FILE. 
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'••• 	THE  CHEMISTRY DATA FROM THE REVERSE CIRCULATION DRILL SAMPLES 

IIÙDICATE SGME FAIRLY DEFINITE TRENDS IN A SITE BY SITE ANALYSIS OF THE 

ICOAL FIELD. GOING FROM EAST (ESTEVAN) TO WEST (CYPRESS), THE FOLLOWING 

/OBSERVATIONS WERE MADE: 

1 

- 

. 	1.... THE ASH CONTENT INCREASES 

2.. THE.CALORIFIC.I.IALUE DECREASES - - 

3. THE EQUILIBRIUM MOISTURE DECREASES 

4, THE SPECIFIC GRAVIrif INCREASES._ 

- 	•-•.. FURTHER DATA PROCESSING IS REQUIRED.TO  DETERMINE THE VALIDITY.-0F. - 

THESE OBSERVATIONS IN TERMS OF RESOURCEPARAMETERS.: .THE PRESENT INDICATED . . 

TRENDS ARE BASED ON RAW DATA. THE RAW DATA, FOR EXAMPLE DRY.DENSITY, WILL 

BE CONVERTED TO "IN SITU" DATA ON THE EQUILIBRIUM MOISTURE BASIS BY MEANS' • 

• • (7) OF AVAILABLE TRANSFORMS 	OR FORMULAE TO BE.INSERTED IN THE COMPUTER PRO- • 

S4SKATCHEW,AN LIGNITE RES3URCES EVALUATION 

GRAM. 

•THE  FOLLOWING TABLE PRESENTS A SUMMARY OF THE ANALYSES OF 1,252 

REVERSE CIRCULATIOr4 SAMPLES FROM A TOTAL OF 129 SITES FOR WHICH DATA HAS 

BEEN VERIFIED. 	•:. • • 	 • 
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,SASKATCHOAAN LIGNITE  RESOURCES EVALUATION 

SUMMARY OF ANALYSES 

, DRY 	— - 	DRY 
DRY ASH, % 	. EdUIL. MOIST.% 	DENSITY 	ErFU/Là•  

MEAN 	cr • MEAN 	• CT 	MEAN 	cr 	MEAN 	(T 

25.03 853 	26.99 	3.28 	1.70 0.10 8816 1097 

WILLOW BUNCH 	 29.76 10.95 	25.39 	3.81 	1.79 0.14 7815 . 3507 

WoOD VOUNTAIN 	38.06 	8.54.  23.34 	2.91 	1.88 0.10 6887 1249 

SHAUNAVON (CYPRESS) 44.73 14.88 	24.29 	6.11 	1.93 0.21 6738 1978 

ESTEVAN 

TOT'ALSASKATCHEWAN .  31.94 10.61 25.33 	3.85 	1.80 0.13 7768 1440 
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"BELOW IS WHAT MIGHT BE CONSIDERED A TYPICAL ANALYSIS OF A LIGNITE 

rROM.ESTEVAN DELIVERED . TO  A SASKATCHEWAN POWER PLANT, 

ANALYSIS OF COMMERCIAL LIGNITE° 

(DELIVERED TO THERMAL POWER PLANT) 

PROXIMATE ANALYSIS 

MOISTURE 	  % 	28.6 

•Asu 	 • 	  % 	11.4 

VOLATILE MiAi 	ihR 	  % 	27 15 

FixED CARBON 	  % 	325 

SULPHUR-- 	- 0.2 

CALORIFIC  VALUE 	  BTU/LB. 	7280  

ASH FusIBILITY 

INITIAL TEMP. 

SOFiENING TEMP: (A) SPHERICAL 	 

(B) HEMISPHERICAL 	 

FLUID TEMP. 
• . 	. 

GRINDABILITY INDEX (HARDGROVE). - 	  

CLASSIFICATION   BY RANK (J'ASTM) 	  

. 2000 

2060 

2280 

2/460 

49 

LIGNITE A 
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COST OF ANALYSES 

USING THE CANII GUIDELINES FOR THE COST RECOVERY FOR CONDUCTING 

INVESTIGATIONS,. flSCHEDULE OF FEES FOR TESTS AND ANALYSES"1M1 -111E OVERALL ANALYTI - 

CAL COST OF THIS PROGRAM WAS $358,230, OR AN AVERAGE COST OF $73,05 PER SAMPLE. - I 

THESE COSTS WERE FULLY BORNE BY. CAMEL 

REFERENCES 

THE COALFIELDS AND COAL:RESOURCES OF CANADA;  12m  INTERNATIONAL GEOLOGICAL' 
CONGRESS, CANADA, 1913. D.B. DOWLING. 

2. PRELIMINARY ESTIMATE OF MEASURED COAL RESOURCESINCLUDING REASSESSMENT 
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SASKATCHEWAN LIGNITE RESOgES EVALUATION 

FIGURE 1. FLOW DIAGRAM FOR SAMPLE PREPARATION 

BOREHOLE, SAMPLE 
3-10 Las, 	 To 21/2 IN. 

AIR DRY OVEN 
TEMP. 32°C 50 G. SUBSAMPLE 

EQUILIBRIUM MOISTURE - 
' 	ASTM D-1412 

CHIPMUNK CRUSHER 

TO PASS No. 4 SIEVE 

150-500G. . GRINDABILITY INDEX: 
ASV D-409 . 

DISC MIL1. TO PASS 
« 	 No. 8 SIEVE 

RIFFLE TO 500G, 

RESERVE SAMPLE 

HOLMES PULVERIZER 

TE)  PASS No, 60  SIEVE 



SASKATCHEM LIGNITE RESOURCES EVALUATION' 

FIGURE 2. Ft...ad DIAGRAM FOR ANALYS I S 

PULVER I ZED SAI\IP LE 

PASS I NG No ,  60 SIEVE 

ANALYFICAL— SAMPLE 

PROXIMATE ANALYS I S 

Plo I STURE ..... ; , 	ASITI D-3173 
ASFI 	 ASITI D-3174 
VOLATILE MA1 	•ER 	ASTM D-3175 

LIT ImATE ANALYSIS 
CARBON & HYDROGEN AS111 D-3178 
NI 'MOGEN 	 • ASIII D-3179 
SULPHUR 	 AS111 D-3177 
SPEC IF IC  GRAVITY 	AS111 D-167 
CALOR I F IC VALUE . ASTM D-2015 . 	ASH 	• 

CON ST I TUENTS 
ASTM D-2795 . 

ASH FUS IB I LI TY 
ASTM D-1857 
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