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TECKNICAL DATA CEOHYDROLOGIC DATA - CBEMICAL CONSTITUEZNTS .
DTA. of . HEAD  MaXTMX
GROUND  TOTAL CaSING OR tost | omite- DIA. OF  DEPTH OF ABOVE  PERM. croLocTh » B 5 RESARTS
DATE ELEVATION ODEZTH HOLE CIRQUTAT{ON STEX ORILL-STEY WATER INFLOW AMOUNT  CROUND MEASLRED | Nask Ca Mg < 504 Reoy oH T DExsITY 0aTE oaTE
5rUDCED (fe) Tt {tach] Depth In {fr) TEST {tnch} 1eeg [1/3) (fe] [2d] { {an/1]  (ag/1]) [wgfl] [eg/L] [=g/1] {»&/1] 1*C]  [g/emd} SAMPLED  ANALYZED
Alexandra Ko. 5 11-10-58 933 2004 625 Nona ST 3¢ 3.5 1986-2090 sPe/oN/k | 19756 3827 99 18266 2379 22 0 7.025 33 1.0655  28-10-58 06-11-58 | 1750 fr. sulfurous saltsacer, Na calculated
- bST 2 15 2264-2290 ch 36497 9677 2278 1834k 1343 522 9% 7,475 37 1.0835  21-10-38 03-11-58 | 1965 ft. sulfurous saltvacer, Na calculated
Alesandra Falls No.l | 20-01-60 975 nmn T.875 CTr:332,355, 40 : Tr » 132 19 20 20 s25 8.0 1.002 20-01-60 07-0i-60 | CH4(2110)
(Rurphy) 601 0sST 2 4.3 2101-2190 9.08 SPr 12903 3069 ns 28000 1928 555 7.8 1.038 27-02-50 07-04-60 | top fluld, 250 €r. sulfurous salty weter
SPF:2110,2234, | 0sT 2 2101-21%0 ser 22211 8628 130 51506 1773 1080  present 7.0 s 1.065 27-02-60 07-04-50 | botcom flutd, vugs, open vectical fractures
2258 05T 1 43 2608-2648 A 27535 9491 1340 61250 1893 910  present 7.0 1.023 27-02-60 07-04-60  top fluid, 2280 Er. sulfurous rater
x:2310 osT 1 2608-2648 uA 28865 10354 1277 65000 1564 590 1.1 1,079 27-02-60  07-04-60 | siddle ficid ‘
LA:2883 05T 1 2608-2648 vA 30600 10356 1659 69000 1402 360  presenr 6.8 37 1,080 27-02-60  07-04-60 | bottom fluid
Alexandrs Falls 3-07 | 28-01-69  730.5 2094 6,25 MX:976-1000 25T 3 3.5 $34-1060 3 1633 1706 530 27500 2769 386 mal 7.5 1.037 10-02-69 06-3-69 | 180 fr. black saltvater, 180 fe. mud, saaple: top of tool
: ST & 3.5 1299-1377 [N sT47 929 [ 730" Tt 259 mil 8.3 1.018 13-02-69 06-03-69 | 980 ft. saltwacer, sample: 1060 fr., €03 ® 56 &g
A(1897)8) o 111242 4966 1631 183100 1569 161 bl 7.5 1.198 19-02-69  06-03-69
Calf Lake 6-16 13-01-62 2691 3756 05T 3 3612-3652 7y 18486 2736 ¢ L 33200 3209 584 - 240 Et. saltvater cut, 540 ft. sulfurous saltwater
Catidou East 13-11 20-02-61 3108 4940 - - WR:2715 oSt t 3957-0017 ser 10103 1376 55  117%6 2331 780 . bottom saaple from 250 fc. of black sulfurous
MK14340 . saltuater and 300 fr. aud cut vater .
Caridou Lake 1-20 29-0i-62 2770 4183 05T 1 3303-3857 ser 15108 1623 756 26209 2793 478 bottom sample from 2600 ft. of sulfurous saltwacer
Club Lake 10-13 08-02-62 722 1350 DST 2 3097-3200 ser 7843 960 209 11853 2869 605 340 €2, sulfurous aud, 300 ft. sulfurcus mud cuc varer
Desmerats G-38 30-03-67 5293 1503 1.878 None A(854) SPF 4 saley, sulfurous wates
. AC9L9) . #7G salty, suifurous vater .
A1047) . x . . salisacer
. A{1199) . (244
A(1326) PPG . saltvater
A(1446) N salty, sulfurous water
4.5 OST 1 '2.375 1.D.  1685-172% LASCH . . . 33 130 fc. aud, no chemical analysas
Desmecals Lake No.l 07-03-34  877.67 2610 6.123 None DST 2 3.5 0.0. 1535-1578 HR/SPF 19-03-54 1380 fr. sulfurous water
6.125 ST 3 3.5 0 2135-2183 w 26-03-54 690 ft. sulfurous water
Desaarals Potae Z-72 | 28-02-66 320 1542 6.25 None . AC758) see . ' 2 fr. above tce level un Great Slave Lake
- 6.25 05T 2 2.25 1.0.  1468-1528 . w/ea 24732 338 1149 4bB00 239 770 heavy 6.5 n 1.0358 16-03-66 26-01-66 | SO, by subtraction, 1070 fc. wud, 290 fr. wacer
Zacarpmanc Lake No.1 | 10-04-54 2085 §.25  ser:13%0 A(1371-1390)  "a loc” SPY 13570 2127 813 26680 3% 725 atl 7,35 1.035 05-11-%4 14=11-5& | black sulfurous water, gas ’
(0.7ad) ST 2.3 1.3 0.0. 1352-1 396 sey 146334 1181 687 25322 165 1320 presest 7.3 41 1.031 28-04-54 29~04-54 | 90 fcr. saltvatzer
0sT & 3.5 0.0, 153t-iSes x . 180 £t. sulfurous water
Escarpuent Lake Ko.2 | 21-i1-36  @82.5 1332 L5.625  ER:15S 05T 3 3.5 6.0 1351-1388 99 sry 05-12-34 $82 ft. gasay, salty, sullureus vater
05T & 3.5 0.0, 15131302 3 ‘03-12-34 1287 €r. desd, salty, sulfurous wacer
Zocarpment Lake We.3 | lé-11-53 881 1550 6123 1550 05T 4 3.5 0.0, 1380-1369 sev 18333 1119 827 736 11393 much 6.7 1,061 11-12-35 22-12-35
e1osts 3.5 0.0, 1509-1350 WK 20686 3334 989 38530 2587 404 trace 7.2 1.054 14=12+55  22-12-55 | black, salty sulfurous wacer
Creat Slave Lake No.l| 05-03-56 33 1072 6.123 None AC1072) 0.5 . 3 16978 3450 1303 35600 42 795 present 6.8 . 1.042 19-03-56 02-04-56 | CHi(324) for 10 hours
Grusbler G-63 16-02-69 092 2671 43 Nona bST 1 1.5 100 1690-2470 “very pern? UAJLA/CB/] L0N13 2321 16578 5457 256 noae 5.3 25 10340 14-03-69 19-03-69 | 100 fr. water cushlon, 520 £%. muddy c
- MP/PC SPP: CH4(1150), H2S(1150); T ar 1712
Crusbier 1-16 04-01+69  #76.7 2324 Sona ST 1 2 1.0, 9901010 sp¥ 2727 644 92 922 s727 793 wuch . 7.2 3 10130 31-01-69 03-02-69 [ 40 fr. wvarer; 140 fr. Coredan
oST 4 1.875 1.0. 1200-1250 PeG - 3077 644 51 1676 5720 226 nene 1.3 1.0160  22-01-69 03-02-59 | 785 ft. euddy vater and Coreban {1900 ppm)
23-02-70 DST 3 1.875 1.D. 16801760 Ca 2795 639 2 898 5485 189 aone 1.9 33 1.0135 21-01-6% 03-02-69 | 442 fr. water cushion and drilling fluid
Cruubler J-13 23-02-70 967 2850 None DST & 2.875 1D, 1805-214$ SPE/t 16196 2980 329 28100 3740 586  abseat  7.35 33 1,035  10-03-70 "18-03-10 | 720 fr. vacery wud, 700 fc. saltvacec
05T 3 2.873 I.D. 2105-2270 HK/UA 18835 3689 809 35169 3236 610 present 7.6 37 1.0421  LEFO3-70 18-03-70 | 450 ft. auddy weter, 1400 ft. black saltwater
Grusbler J-72 25-01-69 984 2396 §.25  SPF:1054 ' 10a3
SPFi1107 . [T
Cruabler L—03 28-02-69  932.3 M2 623 .—m”mwao- OST 1A "2 T.0. 1615-1715 R/PPGI% | 9246 1462 373 1m0l s n7 7 E 1.0295  17-03-69 27-03~49 | 1343 ft. salcwacer
Ray River Test 1 22-07-22 570 n2 6.25 Noce ) AC593-612) 3 ser saltuacer
A(705-712) 23 60 3 . saltvater
Hay River T 20830 667 766 C 2 - A(6a1) 0.04 ser extrs scrong H2S(64LY, saltvater, first pitch dlack, some oil
A(695-710) ¢ 0.13 se¥ : . H25(695~710) .
. . ATB41<T66) 0.4 SPE/K very strong saity, sulfurous weter
A(553-766) SPE/X 4494 %S 180 7700 1830 &5 10-10=78  30-10-18 | saaple VEY 293
Hay River Test 3 10-10-30 670 T8 1.5 k713 AC548) ser salcy, sulfurous water .
Ki734=748 B A(725) x . waltvater
' A{248-781) 15 [ - HS, saltvater, risteg {a plpe
Hay River Tesc 53 -03-46 384 [ ) Yone A(540) sey * : g
A 368) ser
A(633) ser
v A(574) sez below 656 rock broken
i . A(692) R ser saltuacer
. A(790-879) X . saltvater
A(540-879) SPF/X 18130 1700 €00 30800 2610 €36 200 635 5.7 28-09-78 30-10-78 | sacple WEY 292
‘day River fast § 02-05~46 579 i 3 ser . CHi(540), burned rig




. TZCUNTCAL DATA GEOHYDROLOGIC DATA ! CRENICAL CONSTITUENTS .
0ta. of HEAD  MAXTMUN .
toarsoLe GROUND  TOTAL CASING OR Lost bRELL- DIA. OF  DEPTH OF ABGYE  PERX. croLocyl " Y 5 RENARKS )
OATL  ELZVATION OCPTH  MOLE CIRCULATION STEX  ORILL-STEN VATER INFLOY AMOUNT  GROUND MEASURED x G o a s0u?? ncoy  mgs o ™ oewsirr oaTe aTE
sreoped  (fe]  (fx]  (tnch]  Depth fn (Fe] | TEST [tnen] (re} (is)  lfe}  (eel (sg/1] [me/1} [ag/1] (ag/}] (=g/l) (s3] (wa/1) ("c] {efcad]l  SAXPLED  AMALYZED
i River Tesc 8 20-08-46 380 1072 3 ane A(582-385) .3 sre salty water, Hz5(582) :
A771-780) ] x caviey
iy River 3-32 oB-12-70 329 2021 .23 Yo bST1 2428 $00-600 “excellent” x 25 13-12-70 430 £5. of sulfurous selcvater,CHi(278), salinity=9620 pom
7 Rver T-30 270166 340 m 6.23 A(738-769) »PG - 14595 1666 528 34100 1822 230 present— -7 ~27  1.006  O1-02-66 31-03-6é | sulfurous saltvacer
y River G2 26-01-33 %41 1097 A1073) 0.1 sulfurous saltvater
7 River me.l 1-417}] 02-03-67 13 o7 275 aciany 0.05 sPE . f
2.4378 A(181-23%) sPEec | 2999 su6 318 &e7e 20 a72 abaeme 7435 1.0088  08-03-67 13-05-67 | may be from 126 fr. depch
2.6378 275 0.6 R - X 4rilled 18 ka off-shore on Grest Slave Lake
2.4375 LTS 0.8 e
2.4375 AQ384) e 258 M 206 3% 160 7.03 10066 12-03-67 16-03-67
2.4378 a01) rec S267 307 298 737 2000 7.4 10126 22-03-67 say be from 653 feo depch, Bulfala shale
. 2.3375 a(795) ‘ rec 1350 %60 286 7683 1e9 o L0126 26-03-67
2,475 A3 very heavy E
arc Lake No.d | 01-02-54 796 1757 6023 PP:1600, osti 2 1.0, 1146-1189 ser 10-02-34 420 fr. aulfurous vater
€123 1635-1693 | DST 2 2 L.D. 1412-1833 ser 12-02-54 1110 fe. salty sulfutous water
N rec -| 1655-1679; nuserous caveras (4.3 fe); 1760-1757: caverseus
rare Lake No.2 Bei2esh 728 Less 6173 XT3 210 124941266 wnix 16030 2507 673 1350 139 223 nome 7.2 1.083  07-01-53 23-02-33 | 120 fe. welty, sulfurous vater
sa2s bST4 2 T.0. Tha2-1429 T 21180 3660 125 42510 91 88 oone 7.3 1051 09-01-55 22-02-35 | 430 fr. sLightly gasey, salty, sulfurous wetet
san o5TS 2 1.0. 15571374 20-35 irec 22580  IB67 1320 45180 18 350  mene §:3  >42 1,053 1i-01-58 13-G2-55 | 1034 fr. stightly gassy, salty sulfurous wecer
. 5.128 0sTé  21.0. 1631-16¢8 9300-10500 rec 19075 3333 1173 18570 86 173 sow I V067 12-00-55 23-02-35 | 1521 Ct. gasey, salty sulfurcus witac 4
Lerte Suffele R2Z 19-01-68 333 e 2.5 e0o-61S floving conditiens wosc prebably supprassed becavse of axcess mud veight ’ 600-615; dolomtce and sahydrice
4010 ) §57-712: sandstone
0.8 »c 4 71241361 “veathered® cosrse-geatned guates
iecle Raplde 4-28 010260 1477 Gake os7 1 1782-3882 w 60136 1049 4052 ° 122162 1202 120 botcow siaple from 2930 €c. of, saltmter
d Lake 2-238} 21-02-68 313 OY 625 AesT46%) x 9023 423 390 15100 €6 590 366 s 1.026  25-02-68 17-03-68 | CO3 = 265 ag”
- a{efe) - KIPEG
. A(386)- weeG
Lecntal Lake &=11 18-02-61 21 982 o571 2313-2393 ser 390 a6 159 44l a0 n 436°C at J88L fr, 70 f¢ muddy sulfucoun vacer, 120 o wud
ref Cravk G-15 10-02-56  ~343 sz 625 PRII078-L16) A(725-79%) srr eulfurous salcwter
A(818) x 12055 1165 609 21840 1822 830 heavy 7.0 1,038 15-02-66 :
R BST 1 2.25 1.0, AB18-878) ,  0.3) K . It . 870 fe. wlfurous saltvater, ssltvater to surface (a ¥ wia.
sipnue rotar | or-aesr 13 a0 . A0300) v 1327 72 %3 165 38 1M3  present  8.39 1.0082  0604-67 19-05-87 | Buffalo Rver shale
wa. 1 0-07" A(300-403) % » W 0 15 231 2180 2% adssat 6.9 3.0038  09-04=67 19-05-67 | Buffale River shale
2.4313 4(300-420) . rr/uA 0 4% 170 23 s a0 32 120032 10-04=67 19-03-67 | slightly gasstfted, az8 ador
v Latae 10-16 303 386 osT 1 3643-3693 ser 1S 146 822 2078z a0 bottoa ssaple from 2600 fE. ef saltvater
Mitesasds 12-20 e e ST L 2305-2363 ser (TS T 1 ses 2200 3% voctos sample frow 30 fE. mud filcrate and
- 120 tr. drilling wd
tady Fosnr Ko.l n-0s-20 523 1o A5y ser . -
Tapertal 011} Atsey” sre
L A2 PPG . butfslo Rivar shale
* A(180) rrG
N A(L97) PG
A(3403 G F
AETS) Mg flow ua/ta
A1170) " berueea Cold Lake Salt (30 fc.) sad underiying aale (30 ft.) altvater
AC1625) W Precambefan at 1750 fe. waem water .
ot butfale C-3A 230363 06 a2 A Orill stuck at 1142, probably fa cave
wod uttate €14 0e-0a-s9 363 us 178 w 748-849 alt coyncale om core
Iy 1132-1168 core tastes saicy
“od Melfale 42 = 1052-1058 coc tastes ssity .
stes Aver 6=3k 02 W me 087 2 R 27042730 ser 12363 1382 Bk 20638 MM 268 570 £z, Mlack suilerous saltvater
- . ’
Explesationes 1) Cor wxplasations of stracigraphlie eynbels sae Fiqure 3-9 4) maximum T sessured {a hele or drill-stes test 1 t Slave Lake 18 ks offahore
2) aftes celcuietod by substractine weched 3) dessity at 15.5% [ & Slave lake adeat 20 ka offedere
3 37 wessuced to laberstery &) ACL897) - floviag from 1897 fr. dupeh 9) dcilled on Greac Slave Leke mear Pisw Point tova 2.25 i effahore

[ T e e .
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A, TRADITIONAL DESCRIPTIVE CLASSIFICATION (Ridge, 1968)
1. Type
a. crackle breceia: a fabric in which there is little relative
displacement of fragments
b. mosaie breceita: characterized by fragments that are largely
but not whoily displaced

c. rubble breccia: fabric in which no fragments match

B. EXTENDED DESCRIPTIVE CLASSIFICATION (Morrow and Meijer—Drees, 1981).
1. Type
a. erackle breccia: as above
b. mosaic breccia: as above
c. rubble breccia: as above
2. Degree of mutual proximity
a. packbreccia: fragments are largely in contact
b. floatbreccia: fragments are not in contact
3. Characterisation of interfragmental space'of breccia
a. open:  unfilled void space
b. cemented: void filled by chemically precipitated crystalline
minerals
c. particulate: void £11led with discrete grains of subgranule

size Rasass

Example: a particulate rubble floatbreccia would indicate a fabric in which
fragments of chaotic orientation are suspended in fine grained

fragmental matrix.

LY

TABLE 3.1
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! 1 .
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r
\ : BORE HOLE ACTUAL DEPTH FORMATION ANALYST: POROSITY WATER PERMEABILITY AIR PERMEABILITY 4
4 DEPTH {ft) YEAR! %0 Millidarcy cm/s 3) Millidarcy cm/s
CDR C-74 211-211.6 211.6 (2) SPF 1: 1982 3.15 ¢ 10°* 1.07 * 1077
[ 288,7-287 288,7 (3) wi) 1: 1982 < 1r.69 v 10-* 1.31 * 10°*
[ 607.2-607.35 | 607.2°71) MK 1: 1982 1.3 * 10-° 9.26 * 107°
607.35-607.5 607.35(4) MK 1: 1982 3.35 ¢ 10°* < 2,31 * 1077
v, 850.4 (6) VA 1: 1982 7.02 ¢ 1077 1.45 * 107
! ' 854.1 (7) UA 1: 1982 3.28 * 1073 2.26 * 107°
i § 893-893.2 . 893 (8) UA 1: 1982 17.2 4,63 * 1077 4.84 * 1077
893,3-893.4 893.4 (9 UA 1: 1982 13.5 1.05 * 10°* 1.47 * 107¢
. 908.5 (10) UA 1: 1982 3.18 * 10-* 2.3+ 107"
d 959.6 (5) UA 1: 1982 13.1 initial: 7.29 * 10-% 1 psi: 7.35 * 10°*
i final:  8.16 * 10°* 3 psi: 1.55 ¢ 10-°
1133 (12) 1A 1: 1982 6.03 * 107* 3.11 ¢ 1077
1138.8 (13) LA 1: 1982 1.04 * 107" * 1.19 * 10-°
: \ 1166 (11) LA 1: 1982 1.3 107" 1.38 * 10°*
1l
1. 3 . Iskut- x22 709 (2) NP 2: 1982 21.2 4020
718.5 (1) PC 2: 1982 7 { - . 0.98
i ' :
i Cominco G-1 19 PPG/K 3: 1954 5.3 0.06
( 38 PPG/X 3: 1954 4.0 i 0.06
i 136 PPG 3: 1954 1.5 0.15
169 PG 3: 1954 6.4 5.1
188 PPG 3: 1954 16.2 12.
210 PPG 3: 1954 16.6 | 66.
228 PPG 3: 1954 13.3 2.6
- Pine Point Mine 36 182 PPG/K 3: 1954 10.6 0.19
B U s2 201 PPG/K 3: 1954 19.3 30, |
-0 401 189 PPG/K 3: 1954 9.9 7.6
423 182 PPG/X 3: 1954 11.7 4.6
425 144 PPG/X 3: 1954 20.2 59.
r7 426 174 PPG/K 3: 1954 23.6 213,
s 436 177 PPG/X 3: 1954 13.2 20.
: 'j 799 124 PPG/X 3: 1954 18.2 37,
833 60 PPG/X 3: 1954 8.5 3.3 ,
ir 892 120 PPG/K 3 1954 16.6 107. o 0
[ ’ 1) analyst 1: NHRI, Calgary, Alta. (Banner, Weyer)
analyst 2: Core Laboratories - Canada Ltd., Calgary, Alta.
analyst 3: Core Laboratories, Inc., Dallas, Texas
2) tap water used with temperature of 20°C, water boiled under vacuum for four hours, core saturated under vacuum for about eight hours.
3) permeability calculated for water of 20°C. )
' 4) wvertical fracture filled with gypsum.

¥ | | TABLE 4.6
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. . . Number of H.S Analysis
Open pit Sampling period samples mg/1 laboratory
W-17 1977, Aug. 4 1 5.5 Diamin
1977, Aug. 22-25 34 5.7 - 22.01} Diamin
1978, July 28 -1 8.0 Diamin
1978, Oct. 15 17 7.0 - 27.0 Diamin
1979, Sept. 29 2 3.4, 6.4 Chemex
X-15 1978, Sept.12 2 13.0, 13.0 Diamin
1978, Oct. 15 2 6.0, 13.0 Diamin
R-61 1977, Aug. 3, 5 13 8.3 - 19.5 Diamin
1977, Oct. 2 1 13.0 Diamin
1978, Oct. 5 10 16.0 - 26.0 Diamin
1979, Sept. 20 9 11.2 - 20.0 Chemex
1980, Sept. 17, 19 12 15.4 - 21.8 Chemex
(41.5%)
T-58 1977, Auvg. 3, 5 5 10.7 -15.2
(20.7%) Diamin
1978, Sept. 11 1 24,02 Diamin
1978, Oct. 6 12 10.0 - 19.0 Diamin
S-65 1979, Sept. 28 1 5.8 Chemex
1980, Sept. 17 7 10.9 -~ 18.1 Chemex
(25.0%)
A-S5 1980, Sept. 19, 20, 23| 14 3.3-16.3 (22.6% Chemex
1980, Sept. 19 1 47.8* Chemex
A-70 1979, Sept. 20 2 27.6, 35.1 Chemex
1979, Sept. 28,30, )
Oct., 2 18 18.1 - 48.4 Chemex
1980, Sept. 17, 19 24 22.6 - 53.2 Chemex
J-69 1978, Sept. 13 1 16.0 Diamin
1978, Oct., 7 13 12,0 - 28.0 Diamin
1979, Sept. 21-23 15 12.2 - 21.8 Chemex
K-77, pump | 1980, Oct. 4-21 15 42,5 - 52,1 " Chemex
test
Notes: corrected as in table

in discharge channel
nearby installed well
A-55, WH-7, sample 512C~

TABLE 5.4°
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A. Patternsbof inorganic sulphur oxidation by thiobacilli

. S50 ST ~0y5-5-5-50y
52 s S0y > 50,2
e s /

B. Reactions of significance in the biblogical oxidation

minerals.

of sulphate

F' (kd mol™)

Reactions yielding energy for growth

H,S + 20, H,50, 669

§%+ 1.5 0, + H,0 ~ H,S0, 494
5,037+20; +H,0—+ 2803+ 2H" 883
55,03+ 8NO3+H,0-+10S03" +4 N, + 2 H' 3736
SO3™+0.5 0, 502" : ' 251
4 FeSO4 + 2 H;SO¢ + Gy~ 2 Fey(SO4)s + 2 H,0 117

Reactions involving iron

FeS; + 3.50, + H,0~+Fe®* + 2802~ +2 K"

Fe?* +0.25 0, + H = Fe** + 0.5 H,0

Fe3' + 3 H,0 -+ Fe(OH); + 3H*

FeS, + 14 Fe** + 8 H,0+ 15 Fe?* + 28503~ +16 H'
FeS, + Fe,(SO4); ~+ 3 FeSO4 + 2 S°

General ferric sulphate leaching reaction
P

2RS + 2 Fe (S04)3 + 2H,0+4 30, = 2 RSO, + 4 FeSO4 + 2 H;50,

i\

TaBLE 5.7
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Appendix 1

Documentation and evaluation of discharge measurements

at open pits S-65, October 1, 1979. 12 pages.



General considerations

Dewatering of the open pit S-65 was mainly achieved by pumping
at the nearby open pit R-61. In October 1979 only,one pump (WH 1)
was operational at 5-65. It had discharged water into the dewatering
ditch for more than one year before the time of measurement. The
results of the measurements are reported in Table 5-9 of the main

report.

The length of the ditch between the measuring sites was about
1.2 km (see Figure 5-26 of main report). Although the first two
hundred meters were excavated in sand most of the rest is positioned

in peat moss.

Error considerations

The documentation and calculation of the discharge measurements

~are contained in Table 1 and the diagrams of the measurements in

Figures 1 and 2. The size of the velocities were favorable for
obtaining accurate results. The velocity areas of measurement 1

shéw the influence of irregular flow distribution. Its effect on .
the result of the measurement seems to have been compensated for as
indicated by the relatively smooth shape of the volume area of

measurement 1.

The shapes of the velocity areas of measurement 2 at 120 cm, 130 cm
and 140 cm show the influence of irregular flow distribution. The
shape of the volume area suggests that an additional measurement between

140 and 160 cm might have increased the measured volume slighly.

Magnitude of return-flow

No. 1 - 78.4 /s

No. 2 ~ 78.7 1/s

According to these measurements the dewatering channel would gain
0.3 1/s in the 1.2 km stretch between measurements 1 and 2. Error
considerations iIndieate, however, that the result of measurement 1

could be incéireased slightly.



Consequently, it is concluded that the discharge at sites 1 and
2 were practically the same. 1In the dewatering ditch of $-65 return-
flow does not occur from the ditch to the karstic. system underneath
and to the dewatering pump. Similar results were obtained by Weyer

and Horwood (1979) and Weyer and Horwood (1980).

References

Weyer, K. U. and Horwood, W. C. 1979. Measurement of return-flow

from ditches at Pine Point Mines, N.W.T. Unpublished report to
Pine Point Mines.

Weyer, K. U. and Horwood, W. C., 1980. Return flow from dewatering
0= .
ditches of the open pits W-17 and 5-65 at Pine Point Mines, N.W.T.

Unpublished report to Pine Point Mines.



Table 1° )

Documentation and calculation of discharge measurements at

open pits S$-65.
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SUMMARY OF RESULTS
Kkkkhhhhhkhkhkhhkhhhkdk

DISCHARGE MEASUREMENTS PINE POINT NEAR S65, OCT. 01,1979
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1.DISCHARGE CHANNEL S65, AT HAY RIVER HIGHWAY, OCT.#1/79 T:17.04
*** THE DISCHARGE IS 78.7 L/S **%*

2.DISCHARGE CHANNEL S65, 1¢¢gM. DOWNSTREAM OF WH.l1l, OCT.@1/79 T:15.10
*** THE DISCHARGE IS 78.4 L/S **% i



DOCUMENTATION AND CALCULATIONS
hhkhkhkhkhhhkhhhhhhhhhhkhhkhhhhhdkk

DISCHARGE MEASUREMENTS PINE POINT NEAR S65, OCT.01,1979
PROPELLOR DESCRIPTIONS FOR CURRENT METER (OTT Cl) USED:

PROPELLOR 1 (CODE: 19279-6) HAS EQUATIONS
FOR N <= 1.6100

V= g.0798*N + 0.8737 (S.E.=0.00212)
FOR 1.6100 < N < 2.4700

V= 0.0954*N + 0.0486 (S.E.=0.00041)
FOR N>= 2.4700

V= @.1023*N + 0.0317 (S.E.=0.00170)

PROPELLOR 2 (CODE: 584-2 ) HAS EQUATIONS
FOR N <= 0#.6100

V= @.08797*N + 0.0368 (S.E.=0.00054)
FOR 0.6100 < N < 1.83090 : '

V= g.0947*N + 0.8276 (S.E.=0.00111)
FOR N>= 1.8300

V= 0.1020*N + 0.0144 (S.E.=0.00138)

PROPELLOR 3 (CODE: 23295-3) HAS EQUATIONS
FOR N <= @.2900

V= 0.1777*N + 0.0469 (S.E.=0.000886)
FOR 0#.2900 < N < £.8300

V= @¢.2237*N + 0.0334 (S.E.=0.00138)
FOR N>= 0.83060 ‘

V= (,2547*N + 0.0076 (S.E.=0.00147)

EXPLANATION OF VARIABLES SHOWN IN TABLES:

CM=CENTIMETRES

DEPTH=DEPTH MEASURED FROM BOTTOM OF CREEK TO WATER
SURFACE, LAST NUMBER IS TOTAL DEPTH OF CREEK

DISTANCE=DISTANCE MEASURED FROM LEFT TO RIGHT BANK,
LOOKING UPSTREAM, FIRST DISTANCE IN CROSSECTION
STANDS FOR LEFT BANK, LAST DISTANCE FOR RIGHT BANK

L=LITRES _

M=METRES

N=NUMBER OF REVOLUTIONS/SECOND, AS MEASURED

PROP=PROPELLOR NUMBER

REV=REVOLUTIONS

S=SECONDS .

V=VELOCITY IN METRES/SECOND

NUMBER OF DISCHARGE STATIONS: 2
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1.DISCHARGE CHANNEL S65, AT HAY RIVER HIGHWAY,
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i

NUMBER OF MEASUREMENT PROFILES:

CROSSECTION OF THE CREEK:

14

LEFT TO RIGHT BANK IN CM, LOOKING UPSTREAM, TOTAL WIDTH = 155.8 CM
DISTANCE (CM) 115.¢ 12¢.¢ 130.0 140.8 150.8 160.8 175.0
DEPTH (CM) '13.0 16.0 22.0 22.0 27.0 32.0 32.90
DISTANCE (CM) 185.¢ 200.8 216.0 220.8 238.0 240.8 249.0
DEPTH (CM) 31.0 28.0 24.0 23.0 19.0 15.0 12.9
DISTANCE (CM)  255.8  270.0
DEPTH (CM) 5.0 0.0
MEASUREMENTS AND RESULTS:
DISTANCE DEPTH REV ~ SECONDS REV/S  PROP VELOCITY
CM CM cM/S
120.0 4.8  70. 67.6 1.04 2 12.6
8.8  70. 60.9 1.15 2 13.6
13.6  79. 59.1 1.18 2 14.0
16.6 =--VELOCITY AREA IS #.02011 M**2/S--
130.9 4.9 70. 63.4 1.10 2 13.2
11.¢  70. 37.8 1.85 2 20.3
19.8  70. 47.0 1.49 2 16.9
22.§ ~~VELOCITY AREA IS §.03545 M**2/S-~
140.9 4.8  79. 37.6 1.86 2 20.4
9.0  70. 29.7 2.36 2. 25.5
14,8  70. 31.2 2.24 2 24.3
19.0  70. 35.9 1.95 2 21.3
22.0  -~VELOCITY AREA IS §.04760 M**2/S--
156.0 4.8  78. 27.2 2.57 2 27.7
9.9 70. 24.3 2.88 2 30.8
14.0  76. 25.3 2,77 2 29.7
9.8 78. 28.1 2.49 2 26.8
24,8 70. 33.6 2.08 2 22.7
27.6  --VELOCITY AREA IS §.07160 M**2/S--
160.0 4.0  70. 31.6 2.22 2 24.9
9.8  78. 26.2 2.67 2 28.7
15s.8  74. 24.3 2.88 2 30.8
22.6 70. 23.3 3.00 2 32,1
29.8  70. 29.0 2.41 2 26.1
32.8 --VELOCITY AREA IS 0.£8885 M**2/S—~
175.0 4.8 70. 28.2 2.48 2 26.8
8.0 76. 26.9 2.60 2 28.0
13.¢  74. 24.7 2.83 2 30.3



185.0

200.0

210.0

220.0

230.0

240.0
249.90

255.0

NN

18.0
23.0
29.0
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4.0
-8.0
13.9
18.0
23.90
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.
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30.3

7ﬂ. 24.7
78. 22.3
70. 22.0
~~VELOCITY AREA
70. 31.7
79. 30.6
70. 29.1
70. 25.7
70. 22.6
70. 22.5
~--VELOCITY AREA
79. 34.6
70. 31.6
76. 27.3
79. 24.8
70. 24.1
~-~VELOCITY AREA
79. 31.2
79. 28.1
79. 27.6
70. 26.8
70. 26.5
~~VELOCITY AREA
79. 31.4
70. 29.7
78. 32.0
79. 32.8
70. 34.8
-~-VELOCITY AREA
70. 36.5
78. 35.6
70. 41.0
70. 45.3
--VELOCITY AREA
79. 49.8 '
78. 44.7
79. 50.0
-~VELOCITY AREA
70. 48.3
70. 46.8
70. 50.7
-~-VELOCITY AREA
70. 64.9

--VELOCITY AREA

2.83 2
3.14 2 33.5
3.18 2 33.9
IS 0.69506 M**2/S--
2.21 2 24.0
2.29 2 24.8
2.41 2 26.0
2.72 2 29.2
3.10 2 33.0
3.11 2 33.2
IS 0.08549 M*%2/S--
2.02 2 22.1
2.22 2 24.0
2.56 2 27.6
2.82 2 39.2
2.98 2 31.1
IS B.07381 M**2/S—-
2.24 2 24.3
2.49 2 26.8
2.54 2 27.3
2.61 2 28.1
2.64 2 28.4
IS 0.06207 M**2/S--
2.23 2 24.2
2.36 2 25.5
2.19 2 23.8
2.13 2 23.2
2.01 2 22.0
IS 0.05190 M**2/S—-
1.92 2 21.0
11.97 2 21.5
1.71 2 18.9
1.55 2 17.4
IS 0.03519 M**2/S—-
1.41 2 16.1
1.57 2 17.6
1.40 2 16.0
IS 0.02290 M**2/S--
1.45 2 16.5
1.50 2 16.9
1.38 . 2 15.8
IS $.01797 M*%2/S-~
1.08 2 13.0

IS #.00551 M**2/S—-
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NUMBER OF PROFILES
NUMBER OF MEASUREMENT POINTS

AREA OF
AVERAGE
AVERAGE
AVERAGE
AVERAGE
AVERAGE

CROSSECTION

DEPTH

VELOCITY

FLUX PER MEASUREMENT POINT

AREA RELATED TO MEASUREMENT POINT
NUMBER OF POINTS PER PROFILE

14

58
@.3345
21.6
23.5
1.36
57.7
4.1

M* %2
cM
cM/S
L/S
CM**2
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{ 2.DISCHARGE CHANNEL S65, 10¢M, DOWNSTREAM OF WH.1l, OCT.@1/79 T:15.10
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o NUMBER OF MEASUREMENT PROFILES: 12

CROSSECTION OF THE CREEK:
LEFT TO RIGHT BANK IN CM, LOOKING UPSTREAM, TOTAL WIDTH = 205.0 CM

DISTANCE (CM) 115.9 120.0 130.0 140.90 160.0 170.0 190.0
DEPTH (CM) . 10.0 11.0 13.0 17.5 25.5 26.0 24.0

DISTANCE (CM) 210.0 230.0 250.0 270.9 285.0 300.0 320.90
DEPTH (CM) 23.0 22.90 23.5 25.90 18.0 11.0 0.9
MEASUREMENTS AND RESULTS:

., DISTANCE DEPTH REV SECONDS REV/S PROP . VELOCITY

[ CM - CM ; . CM/8
Pl .

| 120.0 4.0 99. 121.0 g.74 , 2 9.8
8.0 90. 156.5 g.58 2 8.3

( "11.8  --VELOCITY AREA IS 0.00886 M**2/S--
! 130.0 4.9  90. 60.6 1.49 2 16.8
7.9 940, 78.0 1.15 - 2 13.7

k 1.0  9a. 114.3 g.79 2 18.2
13.8  =~VELOCITY AREA IS @.01575 M**2/S—~

140.0 4.0 90, 43.3 2.08 2 22.6

, 7.8  90. 45,2 1.99 2 21.7
' 1.0 .~ 90. 49,2 1.83 2 20.1
‘ 14.6  90. 77.0 1.17 2 13.8
17.5  -~~VELOCITY AREA IS @.03039 M**2/S--

P 160.0 4.8 949. 53.6 1.68 2 18.7
o 1.9 94, 40. 4 2.23 2 24.2
16.8  94. 36.4 2.47 2 26.7

23.0  90. 38.7 2.33 2 25.2

: 25.5 ~~VELOCITY AREA IS #.0858085 M**2/Sw-

170.0 4.9  90. 57.2 1.57 2 17.7

, 1.9 9@, 42.5 2.12 2 23.0
} 16.8  94. 37.3 2.41 2 26.1
' 23.0  90. 39.3 2.29 2 24.8
‘ 26,8  ~~VELOCITY AREA IS §.085739 M**2/S—-

190.0 4.6 90, 56,1 1.60 2 18.0

10.¢6  90. 43.4 2.07 2 22.6

16.8 9@, 39.90 2.31 2 25.0

21.4  90. 38.1 2.36 2 25.5

. 24.8  --VELOCITY AREA IS §.85211 M**2/Sw-

210.0 4.9  90. 53.1 1.69 2 18.8

9.0 90. 42,3 2.13 2 23.1

14,6 99, 39.0 2.31 2 25.0

20.0° 90. 38.1 2.36 2 25.5
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NUMBER OF PROFILES
NUMBER OF MEASUREMENT POINTS

AREA OF
AVERAGE
AVERAGE
AVERAGE
AVERAGE
AVERAGE

CROSSECTION

DEPTH

VELOCITY

FLUX PER MEASUREMENT POINT

AREA RELATED TO MEASUREMENT POINT
NUMBER OF POINTS PER PROFILE

)
Wy,

~~VELOCITY AREA IS 0.085098 M**2/S~-

23.0
. 230.0 4.0 9g. 52.9 1.79 2 18.9
9.0 9g. 42.3 2.13 2 23.1
14.0 9d. - 49.5 2.22 2 24.1
19.0 90. 39.90 2.31 2 25.0
22.0 ~~VELOCITY AREA IS 0.04774 M**2/S—-
250.0 4.0 90. 55.8 l.61 2 18.9
9.0 94. 44.4 2.03 2 22.1
14.9 99. 40.8 2.21 2 23.9
20.0 9g. 38.9 2.31 2 25.0
23.5 -~VELOCITY AREA IS 0.05042 M**2/S—-
270.0 4.9 99. 64.0 1.41 2 16.1
10.0 %@. 46.9 l1.92 2 21.0
16.0 99. 44.1 2.04 2 22.3
22.0 90. 41.6 2.16 2 23.5
25.0 --VELOCITY AREA IS 0.04971 M**2/S—-
285.0 4.0 98. 73.7 1.22 2 14.3
7.0 9a. 70.7 1.27 2 14.8
10.0 9g. 64.7 1.39 2 15.9
15.0 90. 68.5 1.31 2 15.2
18.0 ~~VELOCITY AREA IS @.02556 M**2/G--
300.0 4.0 24. 149.1 .60 2 8.5
8.0 9g. 132.7 g.68 2 9.2
11.0 --VELOCITY AREA IS 0.00884 M**2/S~-
THE DISCHARGE IS 78.4 L/S.
STATISTICS:

12

43
P.4023
19.6
19.5
1.82
93.5
3.6

M* *2
CM
CM/S
L/S
CM**2
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Appendix 2

Data collection BORBNK:

Technical data for mineral exploration boreholes and oil
wells in the Pine Point area (version March 1983), 31

pages.



EXPLANATIONS -

sequential numbeéer in file

NUMBER -

COMPANY = - exploration company; star: records confidential in 1983.

HOLE -~ identifier of borehole |

CLAIM - ciaim name

DATE - date of start of drilling

SYS - coor&inate system used for reporting

Z - zone of UIM system; zone 11 has been extended over the
whoie study area; (L,UTM): exact coordinates reported;
(UTM) : coordinates determined by us from claim maps or
other sources.

NORTH -~ northing

EAST - easting

LENGTH - length of borehole in ft

DIP - dip of borehole in 360° circle; N: towards north;
S: towards south; 90 vertically down.

T ~ type of drilling; D: diamond coring; R: rotary; M: mixture of
both,

RECV ~ percent recovery in coring

LS - borehole listing available provides lithology (L) and
stratigraphy (S); A: borehole abandoned

OREBDY ~ designation of orebody or mineral showing nearby

NDIAND -

file number of DIAND reported in Caine et al., 1981.
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TECHNICAL DATA FOR MINERAL EXPLORATION BOREHQOLES AND OIL WELLS IN THE PINE POINT AREA

BY K,UJWEYER AND W,.C.HORWOOD~-BROWN (NHRILENVIRONMENT CANADA, MARCH,1983)
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TECHNICAL DATA FOR MINERAL EXPLORATION BOREHOLES AND OIL WELLS IN THE PINE POINT ARE}

BY K.ULWEYER AND W.C.HORWOOD-BROWN (NHRI,ENVIRONMENT CANADA, MARCH,1983)
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TECHNICAL DATA FOR MINERAL EXPLORATION BOREHOLES AND OIL WELLS IN THE PINE POINT AREA
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TECHNICAL DATA FOR MINERAL EXPLORATION BOREHOLES AND OIL WELLS IN THE PINE POINT AREA

BY K.U.WEYER AND W.C.HORWOOD-BROWN (NHRI,ENVIRONMENT CANADA, MARCH,1983)
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MINERAL EXPLORATION BOREHOLES AND OIL WELLS IN THE PINE POINT AREA
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IN THE PINE POINT AREA

DATA COLLECTION BORBNK

TECHNICAL DATA FOR MINERAL EXPLORATION BOREHOLES AND OIL WELLS
BY KJ.UJWEYER AND W,C.HORWOOD~-BROWN (NHRILENVIRONMENT CANADA, MARCH,1983)
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TECHNICAL DATA FOR MINERAL EXPLORATION BOREHOLES AND OIL WELLS IN THE PINE POINT AREA
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APPENDIX 3
Hydrogeologic logs of oilwells

Iskut Little Buffalo K-22

CDR Wood Buffalo C-74

CRD Wood Buffalo L-42 A

Logged in 1982 by K.U. Weyer at the core storage facility of the
Institute of Sedimentary and Petroleum Geology, Calgary
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1SKUT LITTLE BUFFALO K-22°

Technical and geologic data from "Schedule of Wells, 1920 - 1979",
p.60-50-1, published by DIAND, 1980 (correct identifier is: Little
Buffalo K-22, and not N-22 as printed). :

Iskut Little Buffalo N-22

D.A. 282

N-22-60-50-113-30

300N226050113300

Location: 60°41'45" 113°34’55" .
Lat. 60.69583 Long. 113.58199

Classification: New Field Wiildcat

Gr. 555 169.3

K.B.? . [-
Status: D&A {
T.D.736 2245 !

Spud: 68-01-19
Completed: 68-01-23

Casing:
1312 x 81,C1 88.9 x 24.7,C .01
Size of hole:
6 1/4” 0-96 158.8 0 - 293
21/2 96-736 63.5 29.3-2245
Samples:
41-736 12.5-224.5
Logs: Nil -
Cored Intervals:
41-239 125~ 729
239-519 72.9-158.3
519-695 158.3-212.0
695-712 212.0-217.2
712-736 217.2-2245

Cores Available:  Approximately 98% recovery
Tests: None run

Geologic Tops:

Little Buffalo (Keg River) 41 12.5

L Keg River 77 235

Chinchaga {equiv) 233 71.1

Chinchaga (anhy) 240 73.2 .
Cold Lake 518 158.3

Ernestina Lake 565 ) 172.3

Basal beds 614 187.3

Prec 712 217.2

BT




HYDROGEOLOGIC LOG ISKUT LITTLE BUFFALO K-22 (41-736 FT.)

Explanations:- - depth in feet (as in core boxes)
- porosity measurements in cm and mm
- stratigraphy based on "Report on the Drilling
and Abandonment of Iskut:Little Buffalo K-22"
(1968), after "Schedule of Wells, 1920-1979"
(1980) and own core observations.

Upper Keg Formation (UA: 41 - 63)

41 - 61.5 domomite, very vuggy, maximum: 1 * 5 cm, average:
0.5~-1lcm, calcite in wvugs. :
61.5 - 63 - dolomite, vuggy, calcite in vugs.

Lower Keg Formation (LA: 63 - 240)

63 - 77 dolomite, vuggy, calcite in vugs.

78 - 103 E-shale with dolomite

117 - 126 limestone, vuggy, maximum 0.75 * 2cm,
average: :

0.1 * 1 cm, vugs after fossils, sulfur in vugs,
calcite in vugs. -

126 - 147 limestone, pin point porosity, occasional wvugs
147 - 231 limestone
179.5 , vug, 0.3 * 3 cm, calcite in vugs, facture filled,
calcite in fracture
182.5 pin point porosity, up to 1 * 2 mm
194-195 pin point porosity
206.5-207 vugs, 3 * 5 mm, calcite in wvugs
210-218 occasional vugs, up to 3 * 5 mm
231 - 238 dolomite
231-233 vuggy, up to 1 * 3 cm, calcite in vugs
233.5-234 open, vertical fractures
234-235.5 pin point porosity
235.5-238 vuggy
238 - 240 more pin point porosity, open, vertical fractures.

Chinchaga Formation (CH: 240 - 507)

240

- 507 anhydrite
240-251 gypsum on fractures
251-252.5 open fractures, gypsum on fractures,. pin point
AW porosity on fractures
252.5-276 . gypsum on fractures, horizontal discs up to 1 cm
thick, vertical fractures up to 3 mm wide
294 oblique fracture filled with gypsum
346-348 vertical fracture zone with pin point porosity
4£29-449 porous layers up to 0.5ft thick, pin point
porosity
449.5-450.5 porous, gypsum, on fractures, partly open
_ fractures, horizontal to oblique, up to 2 mm wide.
457 ,3-458 porous, open horizontal fractures, width 0.3
mm :
460-461 open fractures about horizontal, width up to

0.5mm



462.3-462.7

464-464.5

open horizontal fractures
porous layer, open fractures up to 0.3 mm wide
porous zones above associated with clastic layers.

Mirage Point Formation (MP; 507 - 712)

507 -
519-527
527 -
527-550
565 -
581 -
581-585
585-599
602-608
600 -
607 -
616.6 -
619 -
653~653.6
653.4
653.6 -
653.6-655
655-657.5
658.5 -
664 -
666 -
666.5 -
675-682.5
687 -
687-697.
695-708
697-712

527

565

581

. 607

615

616.5

619

653.6

658.5

662.5

666

666.5

687

712

RN 3

mudstone, vari-coloured red and green with
irregular anhydrite, brecciated in part.

salt on fractures

breccia, predominantly red with minor green,
angular fragments up to 2.5 cm in diameter in red
matrix, Cold Lake equivalent '

salt on fractures

anhydrite

dolomite, very porous, mainly core loss

porous, pin point porosity

poor core recovery, porous, pin point porosity
pooTr core recovery .

zone of circulation loss (from drillers record)
anhydrite

breccia, angular shale fragments in shale matrix,
gypsum crystal, 3 * 3 cm, with zonation "rings"
marl, dolomitic gypsum on fractures, broken
open fractures, salt on fractures

salt on a fracture, 0.3 * 4 cm’

anhydrite

open fractures, salt on fractures, salty taste
salt on fractures, salty taste, pin point
porosity, up to 1 * 2 mm

-dolomite, salt on stylolites

marl, reddish

breccia, angular fragments some slightly rounded,
open fractures, vuggy, calcite in vugs, salty
taste

marl ,

open fractures, gypsum on fractures, dissolution
structures, width of openings up to 0.3 *# 3 cm,
room and pillar structure, salty taste

sandstone

greenish \

core recovery 5 ft. of 13 ft., according to core
boxes '

weathered yellowish appearance, very porous, looks
like clean friable sand (sample 2 at 709ft)

Precambrian (PC: 712 - 736)

712 -

736

coarge grained gneiss, reddish, weathered,
permeable (sample 1 at 718.5ft)



TESTING OF CORE SAMPLES

I. Mirage Point Formation (sample 2, depth 709ft, Box 96)
1. General description of sample: granite wash, weathered
yellowish appearance, very porous, looks, like clean sand,
starts crumbling when washed. :

2, Description of thinsection (H. Geldsetzer, ISPG, K.U. Weyer,
NHRI; preparation of thinsection by 0. McEwan, ISPG):

Quartz grains with siliceous cement, (no gypsiferous or
carbonaceous cement), slightly brownish in normal trans-
mitted light, grains rounded and fractured, fractures clean;
under gypsum plate no ghost structures seen which would
indicate - 0ld boundaries within the grains, some second
generation quartz grains; in 507 of the grains extinction
under nichols is suddenly (probably derived from igneous
source rock); in 50% extinction is wavy (probably meta-
morphic source rock)

3. Permeameter testing for vertical intergranular permeability
to air: 4020 m Darcy (Core Laboratories -~ Canada Ltd.,
Calgary, December 9, 1981).

II. Precambrian (sample 1, 718.5ft, Box 98)

1. General description of sample: gneiss, coarse-grained,
weathered.

2. Description of thinsection (H. Geldsetzer, ISPG, K.U. Weyer,
NHRI; preparation of thinsection by O. McEwan, ISPG):

gneiss, strongly weathered, small metamorphic quartz grains,
intergrown, many feldspars and quartz grains have strain
shadows, fragmented, subrounded, cryptocrystalline pyrite,
good porosity, porosity holes with halos, organic material
may be present.

3. Investigation for organic material (W. Kalkreuth, ISPG, .
sample preparation, K. Pratt, ISPG).

a. polished thinsection without glass cover:
investigation in transmitted and incident light under
photometer microscope indicated the presence of organic
material,

b. polished block mound of gneiss sample in epoxy: (W.
Kalkreuth, K. Pratt):
incidéﬁt'light under photometer microscope measured a
reflectfon of 10-11% in oil, 546 um; organic material
present would probably be graphite.

c¢. organic carbon determination with Leco analyser (L.
Snowdon, ISPG) °

4, Permeameter testing for vertical intergranular permeability
to air: 0.98 m Darcy (Core Laboratories - Canada Ltd.,
Calgary; Dec. 9, 1982),



CDR WOOD BUFFALO C-74

Technical and geologic data from "Schedule of Wells, 1920-1979" p.
60-40-1, published by DIAND, 1980. :

CDR Wood Buffalo C~74

D.A. 369

C~-74-60-40-114-30
300C746040114300

Location: 60°33'07.79" 114°44°05.02"
Lat. 60.55216 Long. 114.73472
Classification: New Field Wildcat

Gr. 863 263.0
K.B. 863 263.0
Status: D&A

T.D. 1,191 363.0

Spud: 69-04-06
Completed: 63-05-06

Casing:

27/8 x 152,C4 73.0 x 46.3,C .04

Size of hole:

27/8" 0-152 73.0 0 - 463
R 13/4” 152-1191 44.5 46.3~363.0

Samples:

None-well cored continuously

Logs: Nil

Cored Intervals:

80-1191 24.4-363.0

Cores Available: All
Tests: None run

Geologic Tops:

Hay River 80 244
Slave Point 85 259
Fort Vermillion Mbr 232 70.7
Watt Mt 1317 96.6
Sulphur Point 328 100.0
Pine Point (dof) <317 114.9
Muskeg 431 1314
Keg River 850 259.1
L Keg River (dot) 935 285.0
Lonely Bay (ims, dol) 1031 314.2
Chinchaga (dol) 1145 349.0

Chinchaga (anhy, dol) 1170 356.6

L\



HYDROGEOLOGIC LOG

~ CDR WOOD BUFFALO C74 (80-1191 FT.)

Explanations:

- depth is in feet (as in core boxes)

- porosity measurements in cm and mm

- stratigraphy based on "Well History Record on the Drilling
and Abandonment of CDR Wood Buffalo C-74'" (1969),
"Schedule of Wells, 1920-1979" (1980), a

stratigraphic log by D.H., Adams, Cominco Ltd.

(1982,

personal communication) and own core observations.

Hay River Formation (HR: 80-85)

80.0

85.0

shale, fractured

Slave Point Formation (SPF: 85 - 285)

85.0

89.5
a

90.0

232

124.6,129.3,130.6
134.2,143,

164 -
198
199
203
203.5
204

204.1

205.4-205.

208
211.5-212

216.7-227.

227.5-228

228.2-228,

232-233
233-234.,2

234.,2-236.
238.2-238,

239-243
243-243.5
243 ,5-247

247 .5-248,
248.6-249,

249.5-254,

254.5-256,

257-257.5

254.5-257,

90.0
90.0

232

176.4
220

LRI

shale

green shale and limestone fragments infilling

fracture, 3 cm wide

limestone

calcite in fractures, fossils

calcite in fractures, fossils

bedding, about 80-85° to core axis

gypsum crystals in small fractures

gypsum crystals '

pin point porosity, up to 0.3 mm diameter
gypsum crystals, open hairline fractures

pin point porosity in fractures filled with
carbonate : .
gypsum ‘

pin point, up to 0.5 mm diameter

fractures filled with calcite

pin point porosity, up to 3mm diameter

sample 211-211.6 (No.2)

pin point porosity

vugs up to 1 cm diameter, pin point porosity
pin point porosity, up to 2 mm diameter

Fort Vermillion member, interbedding of anhydrate,
gypsum, dolomite, shale

fractures filled with gypsum, up to 0.5 cm wide.
gypsum in fractures, 1-2 mm wide

gypsum in fractures, 0.5 cm wide

gypsum in fractures, up to 3 cm wide

gypsum in fractures, up to 4 cm wide

gypsum in fractures, 0.5 cm wide

fractures, filled with gypsum, partly open,
horizontal opening: 2 cm x 0.5 mm

fractures filled with gypsum, up to 4mm wide
vuggy, up to 3 mm diameter, horizontal
fractures filled with gypsum, partly open,
opening 1.5 cm x 0.5mm

horizontal fractures filled with gypsum, up to 0.5
cm wide

core loss

core loss, cuttings contain white gypsum 3 cm wide
highly permeable zone (?)



275

257.5-259.5
259.5-261.0
272-275

- 285
275-277
278-279

283

284
284.,7-285.5

fractures and cavities filled with gypsum, up

to 1 cm,

pin point porosity, horizontal pipes up to 0.5 mm
diameter

poin point porosity, about:0.2 mm diameter

Amco - equivalent, dolomite

cuttings only, core loss

cuttings only, core loss

horizontal fracture filled with gypsum, 2 cm wide
vug with sphalerite (?), 1.5 * 1 cm

vugs filled with gypsum

Watt Mountain.Fofmation (WM: 285-327.5)

285

- 327.5
285-286

286.5-290.5

290.5-292.4
294
294,2-303
303-304.5
305.8
309~309.5
313-315
315-317.5

323-327.5

dolomite, mudstone, green clay

vertical fractures filled with gypsum, up to 1 mm
wide

vertical fractures filled with gypsum, up to 1 cm
wide sample 288.7-289 (No.3), vertical

fracture, t=

filled with gypsum - '

vertical fracture, filled with gypsum, up to 1 mm
wide 1

4 cm of horizontal cavities, 4 mm * 0.5 mm

gypsum in horizontal fractures

gypsum in horizontal fractures

open vugs within fractures filled with gypsum

fine vertical fractures filled with gypsum

fractures filled with gypsum, 1 cm wide

pin point porosity, horizontal "pipes", about 0.5
mm diameter, fractures filled with gypsum, 4 mm
wide.

pin point porosity, 1 mm diameter, horizontal
fractures filled with gypsum, 4 mm wide.

fractures filled with calcite and green waxy clay.

Pine Point Group (PPG: 327.5-965)

- Sulphur Point Formation

327.5

- 377
327.5-330
331
335.5-343
341.4-350.5

344-347
350.5-355
350.5-361
355
361-365

372

oA \‘\,{

(327.5 - 377)

limestone

fractures filled with green clay

fractures filled with calcite, 2 cm wide

pin point porosity, oil stain

fractures filled with calcite, some p1n point
porosity

stylolithes

collapse breccia

pin point to wvuggy porosity, 011 stain

lost circulation zone

pin point porosity, 0.5 mm diameter, fractures

"filled with elemental sulfur, 0.1 mm wide

fracture filled with elemental sulphur, 0.1 mm
wide .



Pine

377

374.6

374.8-375.1

375-377
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open fracture filled with elemental sulphur and
calcite crystals, 1 cm wide

cavity filled with rock pieces, elemental
sulphur and calcite

vugs and fractures filled with elemental sulphur
and calcite crystals

Point Formation (377-431.5)

- 431.5

377-382.2

377-390
377.3

390-~392
383-392

394

404

424.8
428~428.5
430~431.5

dolomite and limestone

vugs filled with elemental sulphur and calcite
crystals

bedding about 80-85° to core axis

fractures, partially open, filled with elemental
sulphur and calcite, 2 cm wide

bedding 45° to core axis

vugs and fractures filled with calcite, pin point
porosity, 0.5 mm diameter

oblique fracture filled with calcite

fracture with gypsum, 3 cm wide

fracture with gypsum, 3 cm wide! 7

vugs and fractures filled with gypsum

bedding about 80° to core axis, contact with
underlying muskeg is abrupt and at an angle of
45°, exhibiting a jagged surface, pin point
porosity '

Muskeg Formation (431.5 - 849.5)

431.5

wide

) 474

© 505

431.5-474
438.2
446.3

457.3
466.8

469.1-470

473.6
- 504

474~505
479-480
480.5
488~5.491
497

502

- 561

504.5
508.5-509

521.5

interbedding of anhydfite, gypsum, shale and
dolomite (facies: J,, J,, J,, J.)

. 1 2° 73 75
anhydrite
horizontal fracture filled with gypsum, 4 mm wide
oblique fracture filled with gypsum, 0.4 cm

oblique fracture filled with gypsum, 2 mm wide
vug filled with gypsum and a light brown

crystal

gypsum crystals with growth zonation imbedded

in anhydrite

horizontal fracture filled with gypsum, 1 mm wide
dolomite with some anhydrite, some sections broken

L and rehealed.

pin point porosity, fine

sigmoidal vugs, open, 1.5 cm * 2 mm,

vug filled with gypsum, 5 mm diameter

vugs and fractures filled with gypsum

vug filled with gypsum '

vug open, 1l cm * 1 mm

anhydrite and dolomite interbedded, broken and
rehealed

4 cm of open vuggy layer in anhydrite
fractures and vugs filled with gypsum, fracture
width 1 cm,

vugs filled with gypsum



pe——

561

675

691

525-530

531-531.6
531.6-537.6
543,545.6
552-561

- 604
576.2
582-582.5

587-587.5

603.6
604-675

606-608.6

607-608.5
613-

614.8

618
619.2

631.2
631.5

635.5

659.3

660-660.5
661-662
663.8
667-668
671-674.5

- 691
676.7-679.7

687-690.2

- 734.,5  sw

691.7-694.5
695

704-705.5
705-706
709.6

- 709-715

730.3
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horizontal fractures filled with gypsum, up

to 1.5 cm wide '

vugs filled with gypsum

pin point porosity, 0.3 mm diameter

horizontal fractures filled with gypsum

many small fractures filled with gypsum
anhydrite, sections broken and rehealed
horizontal fracture filled with gypsum, 2 mm wide
horizontal fractures filled with gypsum, 1.5 mm
wide.

horizontal fractures filled with gypsum, 1.5 mm
wide.

8 c¢m gypsum

interbedded dolomite, shale, anhydrite and gypsum,
sections broken and rehealed

some horizontal pin point porosity, samples 607.2
(No.1l) and 607.35 (No.4)

some core loss

oblique fracture filled with gypsum, 3 mm wide
oblique fracture filled with gypsum, 4 mm wide
oblique fracture filled with gypsum, 1 cm

wide '

0.5 cm "fault zone", horizontal fracture with

3mm gypsum

horizontal fracture filled with gypsum, 5 cm wide
horizontal fracture filled with gypsum, 0.5 cm
wide

horizontal fracture filled with gypsum, 0.5 cm
wide ‘

horizontal fracture filled with gypsum, 0.5 cm
wide

"fault zone" with gypsum in fractures

"fault zone" with gypsum in fractures

"fault zone" with gypsum in fractures

gypsum in fractures up to 0.5 cm wide

many horizontal fractures filled with gypsum, up
to 4 mm wide.

dolomite

vugs, filled with gypsum up to 1 cm diameter, some
open vugs, pin point

vugs, filled with gypsum up to 1 cm diameter,
some open vugs, pin point

anhydrite, gypsum, dolomite and shale interbedded,
some sections broken and rehealed with gypsum
anhydrite with many fractures filled with gypsum
"fault zone", one horizontal fracture filled with
gypsum, 2 mm wide

dolomite (J, - facies) bedding 80-85° to core axis
vertical fracture filled with gypsum, 3 mm wide
oblique fracture filled with gypsum, 3 mm wide,
partially open, openings: 0.7 cm * 0.5 mm and 3mm
* 0.4 mm. '

gypsum crystals with growth zonation imbedded

in anhydrite

8 cm "fault zone" in anhydrite, horizontal
fractures filled with

gypsum, up to 1 cm wide



745.5

749

734-735.6
737-745

745-745

- 849.5

750-755.8

750.2
750.7
755-755.5

767-768
770-774.3

778.5-779.
788.2
788.2-789.
789-789.5
793~795
197

801-802.6
802.8

803.2
803.2-804.

808.7
806-815

- 815.3

822

© 829.8

816.5~819

822.5

836.7
837-839
840.3-844
847-848.5
848.5~849,

848.6
848.8

848.9

749

2

.

5

823

837

R

5
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dolomite

fine fractures filled with gypsum

pin point porosity, "pipe" openings 0.3 mm
diameter

fractures filled with gypsum

anhydrite and dolomite, interbedded, sections
broken and rehealed, collapse structures, well
site geologist reported salt crystals to have
formed on core. ,

gypsum crystals with growth zonation imbedded

in anhydrite

horizontal fracture filled with gypsum, 3 mm wide
horizontal fracture filled with gypsum, 4 mm wide
dolomite (J2 - facies), bedding 60-80° to core
axis. .

vugs and fractures in dolomite filled with gypsum
gypsum crystals with concentric rings

imbedded in anhydrite, sample 773.2-773.4

vugs filled with gypsum, concentric rings
horizontal fracture filled with{gypsum, 3 mm wide
irregular fractures with gypsum infilling
dolomite (J, - facies) bedding 45-90° to core axis
vugs and fractures filled with)gypsum

horizontal fracture filled with gypsum, 1.5 cm
wide

vugs filled with gypsum

horizontal fracture with gypsum infilling, 2 mm

wide

horizontal fracture with gypsum infilling, 2 mm
wide ’ :
"fault zone" in anhydrite finely fractured, gypsum
in fractures

horizontal fracture with gypsum, 2 mm wide

gypsum crystals with concentric rings imbedded in
anhydrite '
horizontal fracture, 2 mm gypsum

vugs filled with concentric rings of gypsum

"fault zone" in anhydrite

horizontal fracture, 2 mm gypsum

gypsum in fractures and vugs, up to 4 cm
horizontal fracture with 0.5 cm gypsum

"fault zone"

vugs and fractures filled with gypsum

"fault zone" in anhydrite with gypsum on fractures
dolomite (J2 - facies), contorbed bedding, 75-80°
to core axis

oblique fracture with gypsum infilling, 1 mm

wide

oblique fracture with gypsum infilling, 5 mm

wide

oblique fracture with gypsum infilling, 0.3

mm wide .



- 849 - 965
L | 850-870

1 7 861-870
870-887

871.5
874.5
887-902

902931

916.5-921.5
925.3, 927.9
931 -~ 965

B 933.3-935.3
Y 941.3-942.6
946.6-948 .4
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( Upper Keg River Formation (UA: 849.5 - 965)

dolomite, section broken and rehealed with gypsum.
vugs and fractures filled with gypsum, vugs up to
2 cm diameter, small open vugs, pin point
porosity, samples: 850.4 (No.6), 854.1 (No.7)
some open vugs, up to 1l cm * 4 mm

fractures filled with gypsum, vugs filled with
gypsum, up to 2 * 1 cm, open vugs up to 1 *
0.5 cm, pin point porosity.

4 cm layer of vugs, up to 6 * 6 mm

galena crystals

vugs, filled with gypsum crystals, some open,
diameter of wvugs up to 0.75 cm

samples: 893-893.2 (No.8), 893.4 (No.9),

vugs open up to 2 * 1 cm and open fractures
samples: 908.5 (No. 10), 930.1

core loss '

sphalerite in vugs and fractures

vugs with crystal linings, diameter up to

3 % 2 cm, spongy in parts; samples: 930.1,
959.6 (No. 5), 959.8 (No. 1,2,3).

core loss

core loss

core loss

} Lower Keg River Formation (LA 965-1169.6)

965 -~ 1169.5
965-1000

967.3-968.1
o 989-989.9
1000-1013.5

1 | 1014
1018-1021

1018.7-1019.5
1021-1035 i

1035-1057

1058,1061,1062,
1063.5

Kb 1068.5,1072.7,10G88
| 1091.2,1092.1

1093.5-1100

dolomite with some argillaceous mudstone,
sandstone ) ’

and wackestone, E-shale 1022,5-1026.5

vugs with crystal linings, diameter up to 2 cm and
bigger, spongy in parts, vertical fractures,
partially open; sample: 971.6

core loss

core loss

occasional vug, gypsum in oblique and vertical
fractures partially open, some fractures filled
with dolomite

marcasite

"fault zone" fractures partially open, partially
filled with gypsum

gypsum

some fractures filled with calcite, and also
gypsum, up to 4 mm wide

a few fractures filled with calcite, pyrite
dissimenated in rock

white dolospar, pulled apart and healed again
with gypsum

white dolospar, pulled and healed again with
gypsum

white dolospar, pulled and healed again with
gypsum

pin point porosity,; vugs up to Ll cm * 3 mm,
fractures fiiled with dolospar
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1133-1168 occasional small vugs open, salty taste
o : samples: 1133 (No.12), 1138.8 (No. 13), 1166
" (No. 11)
1164-1166 vugs filled with gypsum

“Chinchaga Formation (CH: 1169.5 - 1191)

1169.5 - 1191 anhydrite with some dolomite (1169.5-1172.5,
1182-1183.5)
1169,5-1171.5 ~ fine fractures in dolomite filled with gypsum

1172.1 fracture filled with gypsum, 1 cm wide.
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TESTING OF CORE SAMPLES

1. Description of samples (D. Adams, Cominco Ltd., Calgary; modified
and extended by K.U. Weyer, NHRIL; carbonate classification after
Embry III and Klovan, 1971, Fig. 2).

1. Slave Point Formation
a. sample at depth 211.6 ft. (permeameter test number 2)
lime-mudstone to wackestone, light-medium brown,
horizontal pin point porosity after leached fossils
(?), intraclastic, some wavy bedding.

2. Watt Mountain Formation
a. sample at depth 288.7 ft (permeameter test number 3)
dolostone light-grey brown, microcrystalline to very
fine crystalline, earthy, blotchy bedded (marcasite
dissiminations), cut by near vertical gypsum cemented
fractures.

3. Pine Point Group.
A. Muskeg Formation

a. sample at depth 607.2 ft (permeameter test number 1).
mudstone to wackestone, tan (light brown), intraclastic
and dolomitized, micro to very fine crystalline, common
shell fragments (brachiopods?) and minor amphipora; some
pin-point porosity after leached shells and intraclast
fragments; some porosity plugging with clear gypsum, JS
~subfacies.

b. sample at depth 607.35 ft.  (permeameter number 4). .
description same as sample 607.2 ft.

c. sample at depth 773.4 ft,
' anhydrite, medium blue-grey, massive bedded; scattered
small blebs of gypsum with concentric banding; also
scattered minor small blebs of white gypsum.

B. Upper Keg River Formation

a. sample at depth 850.4 ft. (permeameter test number
6). dolostone, light brown, fine to very f£fine
crystalline, clean massive bedded, J, to E 1ike
appearance, pin point porosity .(intérstitial ?)
minor small to medium sized wvugs (up to 6 * 9 mm
openings) gypsum plugging in part (appears
,gissolved).

AR,

b. sample at depth 854.1 (permeameter test number 7).
dolostone, light to medium brown, fine to very fine
crystalline, fairly clean massive, trace argillaceous
wisps, fiqe interstitital porosity, J3 to E to B -
offreef like appearance. :
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c. sample at depth 893 ft. (permeameter test number
8). dolostone, 1light grey brown, micro to very
fine crystalline,  slightly argillaceous - wispy
bedding, intraclastic, pin point porosity, small
.and medium sized vugs (up to 3 * 3 mm diameter)
after leached fossils (?) and/or intraclasts,
B-offreef like appearance.

d. sample at depth 893.4 ft. (permeameter test number
9: flow through vugs also tested).

description same as sample 893 ft.; one vug system
penetrates core horizontally; inlet: 5 * 4 mmg
outlet: 2 * 0.4 cm.

~e. sample at depth 908.5 ft. (permeameter test number

10). dolostone, light grey known, micro to very
fine crystalline, slightly argillaceous to wispy
bedding (mainly leached or bleached appearance),
scattered fossils (amphipora, euryamphipora, wispy
stromatoporoids and syringopora coral hash), pin
point porosity, plus some skeletal porosity,
B-offreef like. b=
f. sample of depth 959.6 ft. (permeameter test number
5; flow through vugs also tested).
dolostone, medium brown, wvery fine crystalline,
slightly argillaceous, very fossiliferous -
floatstone of thamnapora, euryamphipora and small
fossil hash, pin point to small and medium vugy
porosity after leached fossils (?), spongy (vug
sizes measured: 1.5 * 1 cm, 0.5 *# 0.5 cm, 1.5 * 0.8
cm), equivalent to spongy horizon at Pine Point.

4, Lower Keg River Formation

a.

sample at depth 1133 ft. (permeameter test number 12)
wackestone, medium to dark brown, argillaceous,
crinoidal, dolomitized (only slightly limy), minor pin
point porosity, some after leached fossil hash, trace
of gypsum plugging porosity.

sample at depth 1138.8 ft. (permeameter test number
13). description same as sample 1133; in addition:
well defined nodular bedding (sedimentary bondinage),
gypsum plugging fracture (?), minor pin point porosity
in fxacture.



1I.

17

c. sample at depth 1166 ft. (permeameter test number 11)
dolostone, light grey brown, very fine crystalline, massive
to slightly laminated with argillaceous wisps, some
interstitial porosity, J3 texture, transition zone to
Chinchaga Formation.

Permeameter tests for vertical intergranular permeability in core

samples.

1.

Slave Point. Formation: sample 211.6

2. Watt Mountain Formation: sample 288.7 (gypsum filled
fracture)
3. Pine Point Group:
‘Musket Formation - samples 607.2 (two samples)
Upper Key River Formation
samples 850.4, 854.1, 893, 893.4, 908.5, 959.6
4. Lower Key River: samples 1133, 1138.8, 1166
Flow testing of vugs penetrating cores horizontally f ~
1. Upper Keg River Formation: 4 '
samples 896.6, 930.1, 959.8, (1, 2, 3
2, Lower Keg River Formation: )

samples 971.6 (1, 2)



18

CDR WOOD BUFFALO L-~42

Technical and geologic data from "Schedule of Wells, 1920 - 1979"
p. 60-40-1, published by DIAND, 1980.

CDR Wood Buffalo L.-42

D.A. 367

L—-42-60-40-114-15
300L426040114150

Location: 60°31'38.96" 114°24'18.25"
Lat. 60.52749 Long. 114.40507
Classification: New.Field Wildcat

Gr. 829 252.7
K.B. 829 252.7
Status: D&A [~ .
-T.D. 1,085 330.7 {

Spud: 69-06-21

Completed: 69-07-06 ]

Casing: )
21/4 x 160,C5 57.2 x 48.8,C .05

Size of hole:

21/4” 0-160 57.2 ‘ 0 - 488
13/4" 160-1085 44.5 48.8 ~330.7
Samples: .

None-well cored continuously

Logs: Ni

Cored Intervals:

751085 22.9-330.7

Cores Available: All

Tests: None run

Geologic Tops:

Slave Point 74 226
Watt Mt 102 31.1
Suiphur Point : 110 33.5
Pine Point 147 44.8
Muskeg 193 58.8
Keg River 716 218.2
Crinoidal Dot 786 239.6
Lonely Bay 904 275.5

Chinchaga (anhy) 1033 314.9
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HYDROGEOLOGIC LOG CDR WOOD BUFFALO L~42 (74-1085 ft.)

Explanations: - depth is in feet (as in core boxes)
- porosity measurements in cm and mm -
~ geology modified after "Schedule of Wells" and "Well
‘History Record on the Drilling and Abandonment of CDR
Wood Buffalo L-42"

Slave Point Formatidﬁ (SPF: 74-102)

74,0 -~ 81l.1 pin point porosity, up to 1.2 mm diametex

77.0 - 80.0  no core

8l.1 - 81.8 pin point porosity, up to 3 mm diameter

81.8 - 85.0 no core

85.0 - 87.0 pin point porosity up to 1/4 mm diameter,
gypsum/anhydrite as fracture filling (2 samples
WEY 86)

87.0 - 89.0 no core _

89.0. -~ 90.2 slightly vuggy, up to 5 mm * 2 mm

90.2 - 93.6 no core 7

93.6 - 97.0 gypsum, anhydrite in many fractures, up to 2 cm

' discs,

vuggy porosity in some layers, up to 2 cm diameter
97.0 - 102.0  gypsum/anhydrite as fracture filling

Watt Mountain Formation (WM: 102-110)

102,0 - 103.0 gypsum/anhydrite as fracture filling

102.6 =~ 103.0 elemental sulphur in fractures up to 2 mm thick
103.0 - 104.0 no core ‘
104,0 =~ 104.4  elemental sulphur in fractures, up to 2 nm thick

109.4 - 109.6 elemental sulphur thinly in fractures

Pine Point Group (PPG: 110 - 806)

Sulphur Point Formation (110 - 147)

14,6 - 115.0 no core
117.5 - 120.6  occasional pin point porosity, up to 2 mm diameter
122,88 - 125.5 no core : '
125.5 =~ 126.5 ““occasional pin point porosity, up to 2 mm diameter
135.6 =~ 145.7  pin point porosity to vuggy porosity, up to 8 mm

diameter, some layers with spongy appearance
145.7 = 146.7 no core

Pine Point Formationm (147 - f93)

150.5 -~ 152.5 pin point porosity, up to 1 mm diameter
- 155.1 - 157.6 no core
157.6 - 164.9  pin point porosity, some layers appear spongy
159.9 - 160.0  vuggy layer with crystals, up to 6 x 3 mm, cavi-
: ties .
164.9 - 165.6 cave



165.6
167.6
169.3
174.1
175.0
177.3
178.0
179.8

182.0
182.4

185.9
190.5

Muskeg
193.0

204.6
205.1
207.0
213.5
218.3
229.5
246.5
248.2
260.2
274.8
286.5
288.0
288.5
296.6
297.6

298.8
301.0

301.7
304.0

309.8
314.7

320.2
324.4

339.6
340.6

. 341.9

1

Formation (MK:

167.6
169.3
174.1
175.0
177.3
178.0
179.8
182.0

182.4
185.9

190.5
193.0

204.6

205.1
213.5
207.2
214.5

220.3
244 .8

247.0
255.3
267.5
275.2
287.0
288.5
291.0
297.6
298.8

300.2
301.5

302.5
304.5

311.5
315.3
321.0

340.1
340.9

356.8
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pin point porosity, up to 1/2 mm diameter
pin point porosity, up to 2 mm diameter
cave .
pin point porosity, up to 1 mm diameter
cave
" pin point porosity, up to 1/4 mm diameter
cave
pin point porosity, up to 1 mm diameter, 2 vuggy
layers, 2 cm each, up to 5 * 3 mm
cave

‘pin point porosity, up to 1 mm diameter, several
vuggy layers, up to 5 mm diameter

no core, ground to soft to core

pin point porosity, up to 1 mm diamter, fractures
filled with gypsum, up to 2 mm thick

193 - 716)

gypsum/anhydrite on many fractures in strongly

fractured anhydrite, dense appearance

cave

occasional pin point porosity, up to 1 mm diameter

vuggy layer, 6 * 2 mm

no core

no core

no core

vertical fracture with gypsum, 2 mm thick

no core

no core A ,

cavities filled with gypsum, up to 1.5 em * 1 cm

highly fractured and broken

cavities filled with gypsum, 8 mm * 4 mm

no core, cave

no core, cave

occasional pin point por051ty, up to 1/2 mm

diameter

no core, cave

fractures filled with gypsum discs, up to 1 cm

thick

no core, cave

fractures filled with gypsum discs, up to 2 cm

thick

vertical tension fractures filled with gypsum-
w/anhydrite

s-formed tension fractures filled with

gypsum/anhydrite, up to 7 mm thick

lost core, grinding

cavity, 5 mm * 3 mm filled with concentric gypsum

rings, birds eye

cavities filled with gypsum, up to 3 * 2 cm

oblique fracture, filled with gypsum, 3 mm thick

many horizontal and oblique fractures filled with

gypsum and dark anhydrite, anhydrite up to 2.5 cm
thick, gypsum up te 2 mm thick
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348.4 -~ 348.9 vertical fracture with gypsum, 2 mm thick
357.0. - 358.0 cavities filled with gypsum, up to 3 * 2.5 cm
358.0 - 358.6  vertical fractures filled with gypsum, up to 3 mm

thick
358.6 - 362.2 pin point porosity, up to 1/2 mm diameter
362.2 -~ 382.0 '~ fractures filled with gypsum and anhydrite (dark)
7382.0 - 382.8 cavities in dossolved anhydrite fracture filling, 3 cm
" % 1 mm openings
382.8 -~ 385.7 fracture filled with gypsum up to 1 cm and anhydrite up

to 3 cm
385.7  anhydrite disque, partly dissolved (sample)
388.2 - 390.2 fractures with dark anhydrite, dissolved openings

in fractures, up to 1 cm * 2 mm openings, some to
" see through (4 samples WEY 389.7; core analysed
for fracture flow)

404.7 - 407.0 fractures filled with dark anhydrite, dissolved
openings in fractures up to 2 cm * 1/2 mm

408.1 - 412.3  occasional pin point porosity

414.6 - 415.9  fractures with dark anhydrite, dissolved openings in

' fractures, up to 2 cm * 1 mm

443.2 - 448.,0  fractures with dark anhydrite, dissolved openings in

. fractures, up to 2 cm * 1 mm

452,06 - 453.0 occasional pin point porosity, up to 1/2 mm diameter

459.0 ' fracture filled w1th anhydrite, dissolved opening 1/2
cm * 1/2 mm

460.7 - 462.2 no core, grinding

469.5 - 472.8  fractures filled with dark anhydrite, partly dissolved

. in spongy structure

484.5 - 485.5 openings filled with gypsum, up to 3 *# 1 cm

500.0 -~ 505.0  wvuggy cavities filled with. gypsum, up to 4 * 2 cn

505.0 - 506.5 white gypsum

506.7 - 512,0 no core

512.0 - 525.8 wvuggy cavities filled with gypsum, up to 10 cm
large

531.5 - 534.,0 fractures filled with gypsum and anhydrite; round
cavities (up to 4 mm diam.) filled with gypsum

534,0 - 535.8 no core '

535.8 - 538.4 fracture filled with anhydrite; round cavities up 5 mm

diameter filled with gypsum
539.6 - 541.1 cavities filled with gypsum, up to 1.5 cm large

'583.0 - 585.4  pin point porosity, up to 1 mm diameter
" 585.4 - 586.4  vuggy porosity, up to 1 ¥ 0.5 cn
586.0 - 592.6 no core
592.6 - 594.9 .wpin point porosity, up to 2 mm diameter, 2 fractures

filled with gypsum, 3 mm thick
594.9 - 596.2 no core

606.2 small solution cavities in anhydrite parallel to
bedding, up to 3 mm * 1 mm openings
609.5 horizontal fractures in anhydrite, filled with gypsum,
up to 3 mm thick between some crystals (2 * 1 mm)
622.8 pin point porosity, up to 2 mm diameter
. 641.0 =~ 642.0 cave within dolonmite
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- 838.

649‘7

658

664.
670.

(o) e

686,
697.
697.
702.

AN O

704.0

- 661.0

- 668.6
- 671.3

- 694.5

- 702.6
- 704.0

- 712.0
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fractures in dolomite with gypsum, up to 2 mm thick
solution openings in dolomite along herizontal bedding
and vertical "fractures" up to 5 cm * 3 mm

~no core (grinding, core missing)

opening on inclined fractures in anhydrite, up to
3% 1 mm

no core (impossible to core, very soft)

0.1 ft. of pin point porosity in a dolomite layer

no core

some vugs in dolomite (up to 1/2 cm diameter) and pin
point porosity, up to 1 mm diameter
no core

Upper Keg River Formation (UA: 716 - 806)

716.1
716.6
721.6

722.1
724.8

725.0
736.0
738.5

741.0
748 .4
761.5
765.0
773.5
777.0
786.6
789.5

Lower

- 717.6
- 721.6
- 722.1
- 723.2
- 736.0
- 738.5
- 741.0.
- 748.0
N 761.5
- 764.0
- 773.5
- 777.0
- 786.6
- 789.5
- 806.0

vuggy dolomite, up to 2 c¢m * 1 cm

no core (core missing) _

vuggy cavities in dolomite some filled with gypsum,
size of filled cavities, 2 * 1 cm some open, 1 * 0.5 cm
no core {core missing)

dolomite with open vugs, up to 2 ¥ 2 cm, some vugs
filled with gypsum

vug with calcite crystals, according to HCl-test

no core. (too soft to core)

dolomite, occasional open vugs, 1 # 1 cm, pin point
porosity, up to 1.5 mm diameter

no core, (too soft to core)

vuggy dolomite, up to.l ¥ 1 cm .
no core {(too soft to core)

no core

vuggy dolomite, up to 0.75 cm diameter

no core (too soft to core)

vuggy dolomite, up to 1 *# 1 cm

no core (too soft to core)

Key River Formation (LA: 806 - 1034)

806.0

810.
81l1.
813.
821.

LW WO N

824.
828.3

w

834.

N O

(E-shale estimated at 890)

- 810.5

- 811.9
- 813.6
- 821.3
-~ 824.5

- 828.3
- 834.0

- 838.2
- 838.7

dolomite, pin point porosity, up to 1.5 mm diameter,
occasional vug, 1 * 0.5 cm ‘

no core

dolomite, pin point porosity, up to 2 mm diameter

+%no core (too soft to core)

dolomite, vuggy, up to 3 * 2 cm, fine crystal-lining in
some vugs (calcite crystals)

no core (too soft to core)

dolomite, with vugs, up to 3 * 2 cm, fine crystal
lining (calcite crystals present according to HCl-test,

no gypsum)

no core (too soft to core)
dolomite, some vugs, up to 1l * 6.3 cm, fine
crystal-lining (calcite - crystals)



838.7
839.8
840.4
842.1
842.5
851.5
852.2
855.0

859.0
869.8

872.0
875.0
876.0
885.0

887.5
900.0

903.5
906.0
907.6
911.0
911.1
911.9
912.0
918.0
919.8
925.5
929.0
936.0
937.5
945.0
946.0
956.0
956.6
963.6

965.6
968.2
968.6
972.8
974.2
981.5
987.3
- 992.9

i

839.8
840.4
842.1
842.5
851.5
852.2
855.0
859.0

869.8

872.0

875.0
876.0
885.0
887.5

900.0
903.0

906.0
907.6
911.0
911.1
911.9
912.0
918.0
919.8
925.5
929.0
936.0
937.5
945.0
946.0
956.0
956.6
963.6
965.6

968.2
968.6
972.8
974.2
981.5
987.3
992.9
995.3
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no core (too soft to core)
dolomite -
no core (too soft to core)

~ dolomite

no core (too soft to core)

. dolomite

no core {(too soft to core)

dolomite, some vugs, up to 2 *¥ 0.8 cm, fine
crystal-lining (calcite - crystals, according to
HCl-test)

no core (too soft to core)

dolomite, pin point porosity, up to 1 mm diameter,
occasional vugs, 5 mm * 2 mm with crystal lining
(calcite ~ crystals, no gypsum)

no core (too soft to core)

dolomite

no core (too soft to core)

dolcomite, pin point porosity, up to 1 mm diameter,
oblique fractures filled with white calcite (HCl-test)
no core (too soft to core)

dolomite, some vuggy porosity, up to 9 *:1 mm, with
calcite - crystal- llnlng
no core

dolomite

no core (too soft to core)
dolomite '

no core

dolomite

no core (too soft to core)-
dolomite, dense

no core (too scft to core).
dolomite, dense

no core

dolomite, dense .
no core (very blocky, ground does not core)

dolomite, dense

no core

dolomite, dense

no core )
dolomite, dense, some layers with pin point porosity up
to 1/2 diameter, some layers with openings along
horizontal bedding, up to 5 * 1 mm

4o core (too soft to core)

dolomite, dense

no core (too soft to core)

dolomite, dense

no core (too soft to core)

dolomite, dense

no core (too soft to core)

dolomite, some vugs along fossil shells 3 cm * 1 mm
with calcite - crystals



i

995.3.

1006.
1010.
1024.

“1025.
1032.

0
9
4

4
6

1006.
1010.
1024.
1025.

SRS Ve N ]

1032.
1033.5

[e)]

Chinchaga Formation
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no core (too soft to core)

dolomite, pin point porosity, up to 1 mm diamter

no core (ground did not core)

dolomite, pin point porosity, some vugs (up to 2 cm * 3
mm) with calcite - crystals

no core (no core retrieved)

dolomite, small vugs (3 * 2 mm) with calcite - crystals

1038.
1050.
1052.
1053.
1057.
1058.
1060.
1065.
1069.
1083.

OO0~ L1 O O O

1050.1
1052.1
1053.0°
1057.5
1058.1
1060.0
1064.0
1083.0

"1070.0

1085.0

(CH: 1034 - 1085)

no core (no core retrieved)

anhydrite

anhydrite, salty taste (sample 1052.7-9)

no core (too soft to core)

gypsum, salty taste (sample WEY 1057.7)

laminated anhydrite, dolomite

no core (too soft to core)

anhydrite

vertical fracture with white gypsum, up to 1 cm thick
only partial core recovery, some soft material, sample
WEY 1084
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TESTING OF CORE SAMPLES

I. X~ray diffraction analysis

A. Description of samples:

1.  Wey 86 fracture filling "anhydrite"
(Slave Point Formation)

2. VWey 86 fracture filling, whitish constituent,
gypsum?
(Slawe Point Formation)

3. Wey 389.7 #1 original material (rock) anhydrite?
(Muskeg Formation)

4, Wey 389.7 #1 filling of horizontal fracture
(Muskeg Formation)

5. VWey 389.7 #1 fracture filling near opening
(Muskeg Formation)

6. Wey 389.7 #2 fracture filling near opening
(Muskeg Formation)

7. Wey 1052.7-9 salt/anhydrite?
(Chinchaga TFormation)

8. Wey 1057.7 salt? '

_ (Chinchaga Formation)

9. Wey 1084 soft material
(Chinchaga Formation)

B. Results of x~ray diffraction analyses (T. Wong, Clay Mineralogy
Laboratory, ISPG, Calgary, April 7, 1982; M.L.C. - mixed layer
clay).

1. Wey 86: gypsum - 89%, M.L.C. - 117
2. Wey 86: gypsum - 36%, M.L.C. - 10%, anhydrite -
54%
3. Wey 389.7 #1: gypsum - 147 , anhydrite - 86% ‘
4. Wey 389.7 #1:  gypsum ~ 46% , M.L.C. - 7%, anhydrite - 47%
5. Wey 389.7 #1: gypsum - 52% , M.L.C. - 8%, anhydrite - 40%
6. Wey 389.7 #2: gypsum - 487 , M.L.C. - 6%, anhydrite - 37%,
W quartz ~ trace. )

Wey 1052.7 - 9: gypsum - 78%, M.L.C. - 197, quartz - 3%

8. VWey 1057.7: gypsum - 92%, M.L.C. - 8%

9. Wey 1084:

-

illite - 11%, M.,L.C. - 18%, chlorite - 6%,
bassanite - 107, quartz - 18%, dolomite -
30%, huntite - 7% (sample was dried at 100°C
for 1 hour).:



II1.

I1I.

Infrared spectrometric
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analysis (G.P. Michael, ISPG, January,

1983)
Muskeg Formation:

The occurrence of
rings imbedded in

Fracture flow tests

Muskeg Formation:

sample 534 ft.

gypsum crystals with concentric growth
anhydrite was confirmed,

samples 389.7 (1,2).
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Appendix 4

K. U. Weyer and W. C. Horwood-Brown, 1982, Data report

for microbiological study at Pine Point, N.W.,T.

W



Data report for microbiological study

at Pine Point, N.W.T.
by

K. U. Weyer & W. C. Horwood -Brown

National Hydrology Research Institute
Ground Water Division
101-4616 Valiant Drive N.W.
Calgary, Alberta T3A 0X9

March, 1982.
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Introduction

Groundwater in the Pine Point region contains significant
amounts of HaS. The occurrence of HaS posés a safety threat to the
drilling of boreholes and the operation of underground mines.

The sulfur and possibly carbon chemistry of the water-rock
system is affected by the occurrence of HS. Sulfur isotope
fractionation studies by Weyer et al. (1979) indicated that
microbiological activity was prominently involved in the generation
of HaS.

In consequence a special microbio}ogical study was conducted
together with J. B. Bell, Microbiology-Laboratories, EPS, Edmonton.
‘The result of the field investigation and laboratory analyses are
presented in this report. It formsthe basis for a publication in a
microbiological journal. It will also become part of the final

Pine Point report.



2. List of sampling locations.
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3. Microbiological

data



Pine Point Mine Survey - Sept. 17 - Oct. 7, 1980

Sulphur bacteria data summary.

Sample Organic Sulphur Thiobacilli Desulfovibrio T/F ferrooxidans
CER eiSjiooar  MPVI00 WL MAVI00mL . NPN/100 m
465 <20 .. ‘ 470 <Z0 <20
466 . <20 ) 3,500 <20 <20
467 <20 <20 <20 <20
468 80 330 ] <20 <20
469 <20 1,300 20 <20
470 40 1,100 <20 <20
471 20 170 <20 <20
472 <20 3,500 <20 <20
473 <20 130 <20 <20
474 <20 <20 <20 <20
475 <20. 20 <20 <20
476 <20 230 <320 . <20
477 20 70 <20 <20
478 20 220 <20 <20
479 .. <20 110 o <20 <20
480 <20 <20 <20 <20
481 <20 <20 <20 <20
482 <20 <20 <20 <20
483 <20 ' <20 <20 <20
484 <20 . <20 : <20 <20
485 20 20 i <20 <20
486 50 1,700 <20 <20
487 <20 110 <20 <20
488 <20 60 <20 <20
489 <20 110,000 ’ <20 <20
490 <20 240,000 <20 <20 ,
491 <20 50 <20 <20 ‘
492 <20 <20 <20 <20
493 - <20 790 <20 <20
494 <20 . 310 <20 - <20
495 <20 20 <20 <20
. 496 20 460 <20 <20
497 20 230 <20 <20
498 <20 110 <20 <20
499 5,400 ™ 1,700 60 <20
500 ' 13,000 s 3,500 120 <20
501 13,000 7,900 ' 140 <20
502 13,000 490 790 <20
503 23,000 N 270 <20 <20
504 2,300 200 130 <20
505 20 4 20 <20 <20
506 23,000 23,000 : - 340 <20
- 507 290 230 - 70 <20
508 <20 80 <20 <20
509 50 20 <20 <20

510 <20 120 ' <20 <20



Pine Point Mine Survey - Sept. 17 - Oct. 7, 1980

Sulphur bacteria data summary continued

 Sample Organic Sulphur Thiobacilli Desulfovibrio T/F ferrooxidans

Logation MPN’}?%‘BST;I MPN/100 ml  MPN/100 ml MPN/100 ml
511 20 ' 2,300 20 <20
512 80 ‘ 410 80 <20
513 <20 f 17,000 <20 <20
514 <20 170 <20 <20
515 <20 490 <20 <20
516 20 : 1,300 <20 <20
517 <20 20 <20 : <20
518 <20 . 170 <20 <20
519 <20 1,100 <20 <20
520 <20 3,300 <20 <20
521 <20 1,300 <20 <20
522 : - <20 230 <20 <20
523 . 20 20 ‘ <20 <20
524 20 170 <20 <20 .
525 80 23,000 <20 <20
526 2,200 79,000 <20 ‘50
527 300 33,000 <20 130
528 23,000 . 7,900 <20 . <20
530 290 49,000 <20 790
531 - 130,000 18,000 <20 <20
532 7,900 13,000 <20 <20
533 230 3,300 70 40
533 <20 230 . <20 <20
535 <20 230 <20 <20
536 _ <20 <20 <20 <20
537 ' 330 7,000 50 <20 .
538 230 7,900 <20 ' <20
539 330 7170 <20 <20 -
540 2,300 13,000 <20 1,300
549 <20 1,000 <20 <20
550 <20 380 <20 <20
551 20 140 <20 <20
5§53 . 130 700 <20 <20
555 20 70. <20 : <20
5§57 20 110 <20 : <20

558 20w 70 <20 <20

1) MPN = Most probable number



4.

Chemical and isotope

Ny L

data



Explanation of acronyms used in table

POINTR

CLASS

RDU

ELEV

. SGEOL

" BELEV

F-TEMP

F-COND

L-COND
DENS
F-PH
L-PH
EHMC
M-TDS

C-TDS

EPMCAT

EPMAN

pointer to sample taken at same location

classification
B - Borehole
- Creek
- Discharge channel or sump pump
Sinkhole
.- lake
- pool, spring-lake
- Spring

MmO TUn
]

- Recharge
- Discharge
- Unclassified

cox

Surface elevation (feet)
Surface Geology
MDNY - Nyarling Formation
MDP - Presqu'ile Formation
MDSP -~ Slave Point Formation
MDSUP - Sulphur Point Formation
QAL - Quaternary
" UDHR - Hay River Formation
elevation at bottom of borehole (feet)
field temperature (°C)
field conductivity (umho/cm)
lab conductivity (umho/cm)
density (g/cm®)
field pH
lab pH
Eh, measured in field with calomel electrode (volts)

Total dissolved solids, measured in lab (mg/1)

Total dissolved solids, calculated from analysed chemical
constituents (mg/1)

LY

sum of cations Ca, Mg, Na, K (epm)

sum of anions - Cl, SOy, HCO3 (epm),



PR

CAT/AN

BLDIF% -

DELD

DELSO4

DELHS

Note:

Page 2

EPMCAT/EPMAN

[
]

Balance difference in

| EPMAN - EPMCAT)  «
EPMAN + EPMCAT

100

8D (°/oo SMOW)
o3y -]
8850, (*/e0)

63‘}SH28 (0/00)

Additional trace metal analyses (identified by sample XXX.1)
were conducted with unfiltered and acidified water. Normal
analyses procedure for trace metals is on water filtered with
0.45 micron filter and acidified.



SAMPLES COLLECTED FROM PINE POINT AREA, SEPT.17-0CT.7,1980

CHEMICAL CONSTITUENTS IN MG/L
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465C 466C 467C 468C 468.1C 469C 470C

POINTR 429C ' 62 63
CLASS B B B B B B B
RDU D D D D D D D
ELEV 772 775 774 772 772 772 772
SGEOL MDSUP '“MDSUP MDSUP MDSUP MDSUP MDSUP MDSUP
BELEV 322 320 354 422 422 303 311
F~-TEMP 4.40. 3.85 3.70 4.40 4.40 5.25 5.20
F-COND 2400. 2350. 2250. 2400. 2400. 2425. 2500.
L-COND 2557.. 2613. 2390. 2446. 2613. 2613.
DENS

F~-PH 7.0 6.9 6.99 7.20 7.20

L-PH 6.97 6.94 6.99 6.88 ' 6.88 7.04
EHMC -0.205 -0.205 =-0.200 -0.220 -0.220

M-TDS 1903. 2073. 1947. 2173. 2083. 2190.
C-TDS 1921. . 2120. 1993. 2119, t- 2136. 2204.
EPMCAT . 33.38 31.50 31.21 .33.23 34.56 35.52
EPMAN 28.44 33.43 30.69 32.49 ) 32.73 33.72
CAT/AN 1.17 0.94 1.02 1.02 1.06 1.05
BLDIF$% 7.99 2.97 0.84 1.12 2.72 2.60
CA 442, . 428. 428. 452, : 424. 450.
MG 125. 113, 111. 118. " 148. 144,
NA 22.5 18.0 15.5 20.8 26.5 26.8
K ' 2.5 2.6 2.1 2.5 - 3.1 2.2
CL 22.0 17.0 20.0 21.5 : 26.5 27.5
SO4 1100. 1300. 1200. 1300. ° 1300. 1350.
HCO3 300. 359, 314. 294. , 300. 295.
SI02 10.0 10.0 ~ 10.0 10.5 10.5 10.0
TIC 51.5 56.5 56.5 54.5 55.0 51.5
TOC 4.8 4.8 4.8 4.5 3.8 4.0
H2S 16.5 15.9 18.1 16.2 17.5 16.5
AL 0.12 0.12 0.12 0.18 0.12

AS < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002

CD

Cu N

FE 0.10 0.06 0.02 0.51 0.60

MN 0.009 < 0.001 < 0.001 < 0.001 0.008

NI

PB : 0.004 0.003 . 0.006 < 0.002 0.003

ZN 0.002 < 0.001 < 0.001 < 0.001 < 0.001

DELD . .-

DELSO4 19.9 20.1 20.0 19.9 : 19.6 0 19.9

DELHS -23.5 -22.0 -21.7 -22.3 -25.0 ~23.6



SAMPLES COLLECTED FROM PINE POINT AREA, SEPT.17-0CT.7,1980

CHEMICAL CONSTITUENTS IN MG/L
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471C 472C 473C 474C 475C 476C 477C
POINTR 64 65 57 58 66 55 56
CLASS B B B B B B B
RDU D D D D D D D
ELEV 770 773 773 773 775 774 775
SGEOL MDSUP MDSUP MDSUP MDSUP MDSUP MDSUP MDSUP
BELEV 320 308 321 273 314 274 323
F-TEMP 4.75 - 5.20 5.05 4.75 5.00 4.50 4.80
F-COND 2575, 2500. 2425, 2400. 2425, 2250. 2450.
L-COND 2613. 2557. 2613. 2446. 2446. 2279. 2502.
DENS
F~-PH .
L-PH 7.02 6.95 7.08 7.13 7.02 6.95 7.02
EHMC
M~-TDS 2270. 2241. 2236. 2034. 2274. 2117. 2046.
C-TDS 2304.. 2403. 2256. 2083. 2287. ; 2143, 2081.
EPMCAT 35.48 35.80 35.36 - 33.63 34.23 32.22 34.17
EPMAN 35.71 '37.58 34.65 31.60 35.58 33.32 31.45
CAT/AN 0.99 0.95 1.02 1.06 0.96 0.97 1.08
BLDIFS 0.32 2.42 1.00 3.11 1.93 1.68 4.15
ca 455, 465. 465. 460. 460. 440. 446.
MG 141. 139. 135. 120. 126. 116. 133.
NA 25.8 25.5 22.8 17.3 19.8 15.3 21.0
K 2.4 2.4 ‘2.3 2.1 2.2 2.2 2.4
CL 25.5 25.0 21.5 21.0 18.0 11.0 18.5
S04 1450. 1550. 1400. 1250. 1450. 1350. 1250.
HCO3 293. 281. 299. 304. 298. 299, 298.
SI02 9.5 9.5 9.5 9.5 10.0 10.0 10.0
TIC 51.0 49.0 55.0 58.0 53.5 54.5 53.0
TOC 3.8 4.0 4.3 5.0 4.5 6.3 4.0
H2S 19.1 17.5 20.5 20.7 21.8 19.1 20.5
AL.
AS
CD
CcuU ENY
FE
MN
NI
PB
ZN
DELD : -
DELSO4 19.9 15.6 19.9 19.8 19.7 1%.9 - 19.7

DELHS ~23.8 -23.0 ~-22.6 -20.7 -21.3 -20.0 -21.7
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SAMPLES COLLECTED FROM PINE POINT AREA, SEPT.17-0CT.7,1980

CHEMICAL CONSTITUENTS IN MG/L
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478C 479C 480C 481C . 482C 483C 484C
POINTR 67 54 423C 422C 421C
CLASS B B B B B B B
RDU D D D D D D D
ELEV 775 773 605 607 603 610 552
SGEOL MDSUP MDSUP MDSUP MDSUP MDSUP MDSUP MDSUP
BELEV 314 312 96 107 295 160 125
F-TEMP 4.30  5.20 3.45 4.0 3.2 3.6 3.0
F~COND | 2450. 2580. 4000. 3450. 4000. 3100.
L-COND 2335, 2557. 2780. 4114. 3669. 4114. 3224.
DENS 1.003 1.003
F-~PH : 6.91 . 6.9
L-PH 7.01 6.98 7.05 7.09 7.11 7.11 ~  7.28
EHMC C | -0.225 -0.250
M-TDS : 2043. 2106. 2397. 3320. 2773. 3173. 2569.
C-TDS 2085. 2127. 2450. 3366. 2837. 3242, 2636.
EPMCAT 31.51 34.81 37.11 53.02 46.40 52.95 42.64
EPMAN 32.64 32.50 38.22 53.27 44.37 50.57 41.04
CAT/AN 0.97 - 1.07 0.97 1.00 1.05 1.05 1.04
BLDIF% 1.77 3.43 1.47 0.24 2.24 2.30 1.91
CA 398. 423. 416. 453, 422. 435, 411.
MG 130. 152. 174. 199. 194. 201. 200.
NA 20.5 26.0 45, 324. 213. 339. 128.
K 2.7 2.7 3.5 5.2 ° 5.0 6.0 4.6
CL 13.0 24.0 55. 476. 300. 446. 175.
S04 1300. 1300. - 1500. 1655. 1450. 1555. 1450.
HCO3 318. 290. 332. 338. 349. 352. . 361.
SI102 10.5 10.0 9.5 10.5 10.0 10.0 9.0
TIC 58.5 53.5 62.0 62.2 63.5 65.2 68.5
TOC 4.8 4.0 3.5 4.0 4.3 4.9 3.3
H2S 19.7 15.4 47.8 40.0 33.5 38.4  41.5
AL 0.18 0.12
AS : < 0.0002 < 0.0002
CD " '
CU \‘x\‘\'
FE : 0.04 0.34
MN < 0.001 < 0.001
NI
PB . 0.003 0.003
ZN < 0.001 < 0.001
DELD 4
DELSO4 19.6 20.0 21.3 21.5 22.2 22.7

DELHS -25.7 -26.4 -28.8 -27.6 -32.3 -31.5



SAMPLES COLLECTED FROM PINE POINT AREA, SEPT.17-0CT.7,1980

CHEMICAL CONSTITUENTS IN MG/L
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484.1C 485C 486C 486.1C 487C 488C 489C
POINTR 420C
CLASS B B B B B B B
RDU D D D D D D D
ELEV 552 601 601 601 600 601 497
SGEOL MDSUP  MDSUP MDSUP MDSUP MDSUP MDSUP MDSUP
 BELEV 125 101 96 96 43 176 152
F-TEMP 3.0 °  3.05 3.9 3.9 3.15 3.6 3.5
F-COND 3100. - 3600. 3700. 3700. 3700. 6500. 2790.
L-COND 3669. 3780. 3780. 6338. 2835.
DENS 1.004
F-PH 6.9 6.99 6.99 6.90 6.90 6.99
L-PH 7.11 7.05 7.05 7.00 7.10
EHMC -0.250 -0.240 -0.240 -0.270 -0.260 ~-0.270
M-TDS 2918. 2999, 2909. 4277. 2537.
C-TDS - 2987. 3063. 2976. | 4301. 2575.
EPMCAT 48.58 49.92 : 49.16 74.06 39.15
EPMAN 46.90 47.66 46.53 68.69 40.75
CAT/AN - 1.04 1.05 1.06 1.08 0.96
BLDIFS 1.77 2.31 2.75 3.76 2.01
CA 422, 428. 416. 457. 398.
MG 207. 200. : 215. 237. 192.
NA 238. 275. 243. 733. 78.
K 6.0 6.2 : 6.1 8.0 4,1
CL 310. 350. 335, 1205. 95,
sS04 1550. 1550, 1500. 1406. 1550.
HCO3 359. . 337. 357, 349. 354.
SI102 9.2 9.2 9.0 10.0 9.0
TIC 65.5 59.0 65.0 62.7 64.0
TOC 3.5 3.5 3.0 3.5 3.3
H2S , 29.2 41.5 37.2 36.2 34.3°
AL 0.12 0.12 0.12 0.12 0.18 0.12
AS < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002
CD e :
CcuU . W
FE 0.41 ’ 1.18 1.32 0.03 0.02 1.90
MN 0.022 0.029 0.029 < 0.001 < 0.001 0.022
NI :
PB - 0.003 < 0.002 0.002 0.002  0.004 < 0.002
ZN < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001
DELD -169.3 -171.4 =-170.5

DELSO4 22.4 22.6 23.1 22.4 - 22.1
DELHS -33.1 -33.8 -32.5 -32.6 -29.1
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SAMPLES COLLECTED FROM PINE POINT AREA, SEPT.17-0CT.7,1980

CHEMICAL CONSTITUENTS IN MG/L
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POINTR
CLASS
RDU
ELEV
SGEOL
BELEV

F~-TEMP
F-COND
L-COND
DENS
F-PH
L-PH
EYMC
M-TDS
C-TDS

EPMCAT
EPMAN

CAT/AN
BLDIF$

Ca
MG
NA

K
CL
S04
HCO3
SI02
TIC
TOC
H28

AL
AS
Cb
Cu
FE
MN
NI
PB
ZN

DELD
DELSO4
DELHS

6.99
-0.270

0.06
< 0.0002

2.16
0.041

< 0.002
< 0.001

7.05

2580.
2649.

43.18
41.25
1.05
2.29

416.
213.
110.
4.9
180.
1450.
365.
9.0
67.5
3.3
46.8

-163.1
23.3
_33.4

603
MDSUP
153

2.80
2790.
2891.

7.09

2339.
2521.

43.65
37.22
1.17
7.95

402.
202.
158.
4.1
70.
1400.
372.
8.5
68.0
2.5
53.2

-168.1
23.2
=32.7

492C 493C
417C
B B
D D
605 607
MDSUP MDSUP
106 149
3.80 2.8
3100. 2600.
3224. 2668.
6.90
7.18 7.06
-0.250
2506. 2298,
2565. 2343,
. 41.62 37.41
39.84 35.37
1.04 1.03
2.19 1.41
411. 395,
185. 185.
133, 55.
4.4 3.6
175. 55,
1400. 1400.
351, 346,
10.0 9.0
62.0 61.0
2.8 2.8
36.1 31.9
0.30
< 0.0002
0.80
< 0.001
0.002
< 0.001
-169.9 ~-170.2
21.7 22.9
-26.2

-26.2

<

6.90

-0.250

0.30
0.0002

0.99
0.007

< 0.002
< 0.001

7.16

2176.
2208.

36.06
34.00
1.06
2.94

390.
178.
43.
3.5
40.0
1300.
354.
9.0
62.0
2.8
31.9

-169.3
- 22.1
-26.6
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SAMPLES COLLECTED FROM PINE POINT AREA, SEPT.17-0CT.7,1980

CHEMICAL CONSTITUENTS IN MG/L

————_——_.-._-—_——.-_.-.---—--——————.——_—.._—_..—-—-—.—.._—_.———._._—__—_——————.-————_——_.—-—_-—

495C 496C 497C 498C 499C 500C 501C
POINTR _ 384C 385C 416C 529C 137
CLASS ‘B B B B C R R
RDU D D D D D D D
ELEV 611 611 611 611 518 544 539
SGEOL MDSUP ‘MDSUP MDSUP MDSUP QAL QAL QAL
BELEV 159 161 161 159
F~TEMP 3.6 2.9 2.9 2.7 7.0 7.5 11.0
F-COND 2600. - 2570. 2500. 2520. 960. 5300. 7000.
L-COND 2780. 2502. 2613. 2557. 956. 5337. 6449,
DENS 1.003 1.004
F~PH 6.90
L~PH 7.00 7.16 6.92 7.08 7.67 8.01 8.00
EHMC -0.270
M-TDS - 2269. 2170. 2179. 2173. 683. 3783. 4266.
C-TDS 2317. 2219. 2230. 2241. 719. 3780. 4299,
EPMCAT 37.39 36.01 35.61 35.61 12.25 59,83 68.22
EPMAN 35.77 34.15 34.28 34.76 11.68 61.18 69.86
CAT/AN 1.05 1.05 1.04 1.02 1.05 0.98 0.98
BLDIFS, 2.22 2.66 1.91 1.20 2.37 1.12 1.18
CA 416. 405. 410. 398. 129. 539, 570.
MG 180. 175.. 167. 173. 51.0 110. 61.2
NA 40. 30.5 30.8 33. 34.0 - 552. 803.
K 3.5 3.3 3.2 3.3 - 5.3 2.8 3.0
CL 40.0 30.0 30.0 32.0 9.0 953, 1355.
S04 1400. 1350. 1350. 1350. 270. 1505. 1406.
HCO3 ' 335. 317. 325, 351. 354. 194, 162.
S102 9.5 9.2 9.2 9.0 7.8 3.5 3.0
TIC 60.5 60.0 58.5 62.5 66.0 30.1 24.1
TOC 3.3 3.0 3:3 3.0 29.8 11.8 12.3
H2S 26.4 25.8 34.5 31.9 <'0.1 < 0.1
AL 0.24
AS < 0.0002
CD i
Ccu o
FE 0.03
MN 0.007
NI
PB 0.002 \
ZN < 0.001
DELD - -166.5 -171.7 -157.5 -166.1 -135.1 -152.8 ~148.0
DELSO4 21.2 - 20.7 20.9 21.1 27.4  20.2 - 19.3

DELHS . -26.0 -22.9 -22.1 -23.3



-] -

SAMPLES COLLECTED FROM PINE POINT AREA, SEPT.17-0CT.7,1980

CHEMICAL CONSTITUENTS IN MG/L
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502C 503C 504C 505C 506C 507C 508C
POINTR 166 25 173 79 554C 37
CLASS R R R B R R B
RDU R R D D D R D
ELEV 805 708 605 620 513 690 612
SGEOL UDHR  MDSP MDSP MDSP QAL MDSP MDP
BELEV 112
F-TEMP 8.5 8.0 5.5 8.5 9.6 2.5
F-COND 280. 295, 3100. 6500. 315. 2200.
L-COND 272. 266. 294, 3071. 6033. 279. 2468.
DENS 1.004
F-PH 7.7 8.2 7.0
L-PH 7.85 7.96 7.95 7.29 7.71 8.21 6.96
EHMC 0.170 0.175 -0.190
M~TDS 163. 164. 173. 2806 . 3946. 179. 1779.
C-TDS 172. 173. 185. 2873. 3951. ©  177. 1755.
EPMCAT 2.89 2.86 3.20 42.31 65.34 3.02 29.54
EPMAN 2.92 2.95 3.10 45.11 61.63 3.00 27.15
CAT/AN 0.99 -~ 0.97 1.03 0.94 1.06 1.01 1.09
BLDIF$ 0.45 1.53 1.62 3.20 2.92 0.29 4.22
ca 34.5 34.0 39.0 - 545. 542, 35.0 . 290.
MG 9.8 9.6 10.5 155. 80.3 9.9 142.
NA 7.8 8.0 8.3 53, 733. 9.8 75.
K 1.1 1.2 1.2 2.4 2.9 1.3 5.0
CL 4.5 4.5 4.5 60. 1004. 4.5 70.
504 35. 35. 42, 1750. 1506. 35. 950.
HCO3 126. 128. 128. 426. 135. 131. 329.
S102 3.4 3.4 3.0 10.0 2.0 3.0 10.5
TIC 18.5 18.0 18.0 77.5 19.6 18.0 62.0
TOC 15.3 15.0 15.5 3.5 11.3 15.8 2.3
H2S < 0.1 < 0.1 < 0.1 41.5 < 0.1 < 0.1 15.2
AL 0.30
AS | < 0.0002
cD |
cuU w8
FE : ' < 0.01
MN - : . < 0.001
NI :
PB . 4 0.005
ZN , < 0.001
DELD -127.2 -128.2 -129.6 =170.2 _=-149.5 -129.1 -172.9
DELS04 -7.3 -9.8 -7.4 26.5  20.7 -9.3 18.6

DELHS -11.2 - -24.4
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SAMPLES COLLECTED FROM PINE POINT AREA, SEPT.17-0CT.7,1980

CHEMICAL CONSTITUENTS IN MG/L
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POINTR
CLASS
RDU
ELEV
SGEOL
BELEV

F-TEMP
F-COND
L~COND
DENS
F-PH
L-PH
EHMC
M-TDS
C-TDS

EPMCAT
EPMAN

CAT/AN
BLDIF%

CA
MG
NA
K
CL
S04
HCO3
SI1I02
TIC
TOC
H2%

AL .
AS
CD
Cu
FE
MN
NI

 PB
2N

DELD
DELSO4
DELHS

612
MDP
112

3.1
2400.
2413.

7.0
6.93
-0.200
1950.
1945.

31.81
30.58
1.04
1.97

302.
150.
28.
5.7
125.
1050.
317.
10.5
59.5
2.5
13.6

0.36

< 0.0002

0.13
< 0.001

< 0.002
< 0.001

-170.1

18.9
~22.1

604
MDP
104

3.1
2620.
2523,

7.0
6.98
~0.200
1%63.
1965.

32.35
31.32
1.03
1.62

258.
132.
195.

5.6
255.
s00.
329.
10.5
64.5

2.1

10.9

0.36

< 0.0002

A

0.07
< 0.001

0.003
< 0.001

-170.6
21.5
-27.4

609
MDP
109

3.1
3600.
3620.

7.10
6.98
-0.250
2813.
2868.

44.17
46.66
0.95
2.74

320..

178.
308.
6.8
435.
1400.
320.
10.0
59.5
2.3
16.3

0.24

< 0.0002

0.30
< 0.0002

1.36
0.629

< 0.002
< 0.001

604
MDP
104

3.1
12620,
2687.

7.05
7.11
-0.245
2288.
2358.

34.33
38.03
0.90
5.11

295.
161.
143.
5.9

' 180.
1300.
359,
10.0
67.0
2.3
47.8

0.24

< 0.0002

0.04
0.007

0.003
< 0.001

-174.9
© 22,9
-21.3

606
MDP
106

2.7
2450.
2523.

7.00
6.98
-0.210
2240.
2280.

33.30
36.81
0.90
5.01

328.
170.
65.
5.1
60.
1450.
301.
9.7
55.5
2.0
11.7

0.24
< 0.0002

0.02
0.008

0.002
< 0.001

-171.5
21.3
-31.8

613
MDP
113

2.2
2450.
2411.

6.93
7.01
-0.180
2000.
2030.

33.10
31.69
1.04
2.17

332.
166.
63.
5.4
60.
1200.
306.
9:7
57.5
1.8
10.4

0.24

< 0.0002

0.03
< 0.001

< 0.002
< 0.001

-172.2
20.9
» -31.4
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515C 516C 517C 518C 519C 520C 521C
POINTR
CLASS B B B B B B I
RDU D D D D D D 1
ELEV 614 615 615 615 617 618 60°
SGEOL MDP e MDP MDP MDP MDP MDP MDSUI
BELEV 294 115 108 115 187 111 12"
F-TEMP 2.6 . 2.5 2.7 2.5 2.55 3.0 4.(
F-COND 2450. 2450. 2450. 2300. 2220. 2190. 2850,
L-COND 2523. 2413, 2301. 2139, 2139. 2194, 2907,
DENS
F-PH 6.98 7.0 7.15 7.0 7.0 7.1 6.9°
L-PH 7.01 7.01 6.98 7.04 7.04 7.02 7.0¢
EHMC -0.180 -0.198 -0.170 =-0.170 =-0.170 -0.165 —-0.26(
 M-TDS 1993. 1918. 1980. 1791. 1746. 1721. 2377.
C-TDS 2019, 1955. 2008. 1814. 1763.; 1738. 2424,
EPMCAT 32.72 32.30 32.47 . 30.17 29.11 27.95 38.4¢
EPMAN 31.58 30.34 31.42 28.30 27.65 27.52 37.8¢
CAT/AN 1.04 1.06 1.03 1.07 1.05 1.02 1.0:2
BLDIF$ 1.77 3.14 1.65 3.19 2.57 0.76 0.7¢
CcA 327. . 330. 330. 302. "291. 288. 420,
MG 166. 163. 164. 154. 145. 137. 176.
NA 60. 53, 55. 53, 58. 50. 68.
K 5.4 4.9 5.0 5.0 - 5.4 5.2 3.¢
CL 60. 50. 55. 50. 55. 50. 120.
S04 1200. 1150. 1200. 1050. 1000. 1000. 1400.
HCO3 299, 304. 298. 307. 322. 323. 327.
SI02 9.7 9.0 9.7 10.0 10.3 10.5 10.3
TIC 56.5 56.5 56.5 55.0 59.0 595.5 58,5
TOC 2.0 2.3 2.0 1.5 1.3 1.3 2.F
H2S 10.9 12.0 10.1 5.1 4.3 3.3 29.72
AL 0.24 0.30 0.18 0.24 0.36 '0.24 0.30
AS < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.0002 < 0.000:
CD
cu . A
FE 0.02 . 0.03 0.02 0.02 < 0.01 0.01 0.01
MN < 0.001 0.008 < 0.001 < 0.001 0.016 < 0.001 0.007
NI : ‘
PB < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 < 0.002 0.003
ZN < 0.001 < 0.001 < 0.001 0.004 < 0.001 < 0.001 < 0.001
DELD -166.3 -176.4 =-173.6 ~155.3 -163.0 -169.2 -165.1
DELSO4 21.9 21.3 21.7 21.5 21.7 21.3 20.9

DELHS -28.6 -29.5 -28.7 ~-28.5 -30.4 -30.3 -25.2
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SAMPLES COLLECTED FROM PINE POINT AREA, SEPT.17-0CT.7,1980

CHEMICAL CONSTITUENTS IN MG/L
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522C 523C 524C 525C 526C 527C 528C
POINTR 435C 434C 424C 426C 13
CLASS B B B B D D {
RDU D D D D D D ]
ELEV 610 609 608 610 600 - 765 55
SGEOL MDSUP  ~ MDSUP MDSUP MDSUP MDSUP MDSUP QA!
BELEV 160 159 178 160
F-TEMP 4.05 3.8 3.9 3.7 6.1 4.7
F-COND 2700. © 2750. 2700. 2650. 2650. 11000
L-COND 2632, 2742. 2687. 2523, 2413. 2413. 10870
DENS 1.00¢
F-PH
L-PH 7.01 7.05 7.06 6.97 7.64 7.24 7.9.
EHMC
M-TDS 2230. 2275. 2290. 2284, 2140. 2344, 7060,
C-TDS 2275. 2306. 2378. 2342, 2158. - 2404, 7104,
EPMCAT 36.98 37.20 36.42 36.51 34.02 34.56 117.1¢
EPMEN 35.02 35.70 37.41 36.50 33.47 37.54 112.2°
CAT/AN 1.06 1.04 0.97 1.00 1.02 0.92 1.0¢
BLDIF$ 2.73 2.06 1.35 0.02 0.82 4.13 2.11
ca 420. 410. 417. . 420. 446. 450.. 500,
MG 170. 176. 166. 168. 130. 134. 254,
NA 45, 50. 43, 38. 23.3 23.5 1589,
K ' 3.5 3.6 3.4 3.3 - 2.5 2.4 96.
CL 55. 75. 65. 40, 20. 20. 2049,
S04 1350. 1350. 1450. 1450. 1350. 1550. 2465.
HCO3 327. 334. 329, 316. 293, 287. 234,
S102 10.3 10.3 10.0 10.0 10.3 10.3 2.C
TIC 59.5 58.5 61.0 57.0 51.5 49.5 37.2
TOC 2.5 2.3 2.8 2.8 3.8 3.0 7 9.¢€
H2S 25.0 30.3 25.8 22.6 < 0.1 41.5 < 0.1
AL
AS
CDh
CU . NN .
FE-
MN
NI :
PB .
ZN
DELD ~-163.0 ~168.1 ~167.4 ~169.3 -166.1 -168.4 -167.4
DELSO4 21.2 21.4 20.6 21.2 19.0 19.6 20.3

DELHS -24.3 ~24.5 -22.9 -25.2 -19.6
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SAMPLES COLLECTED FROM PINE POINT AREA, SEPT.17-0CT.7,1980

CHEMICAL CONSTITUENTS IN MG/L
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528.1 530C 531C 532C 533C 534C 535C
POINTR 139 577C 361C 28 178 179 176
CLASS C r B R B B B
RDU D D D D D D D
ELEV 553 730 590 515 525 525 580
SGEOL QAL “ MDNY MDSP MDSP MDSP MDSP UDHR
BELEV
F-TEMP 4.75 . . 3.5 6.7 7.2 12.1 4.0 6.0
F-COND 11000. 2320. 420. 12000. 14000. 3750.
L-COND 10970. 2523. 6252. 427. 12067, 14809. 3400.
DENS 1.006 1.003 1.010 1.011 1.002
F-PH , :
L-PH 7.87 7.01 7.07 8.01 6.81 6.76 6.90
EHMC
M-TDS 7193. 2291. 4610. 249. 8493. 9850. 3191.
C-TDS 7227. 2321. 4621. 255, 8748. ; 10168, 3430.
EPMCAT 118.67  34.18 71.94 . 4.41 132.44 164.31 48.45
EPMAN 114.51 35.92 75.37 4.19 144.90 163.86 52.69
CAT/AN 1.04 = 0.95 0.95 1.05 0.91 1.00 0.92
BLDIF$ 1.78 2.48 2.33 2.55 4.49 0.14 4,19
Cca 513. - 542, 461. 41.1 697. 754. 516.
MG 260. 73.0 - 225, 12.5 267. . 287. 212.
NA 1610. 24.8 702. 29.8 1768. 2406. 120.
K 96. 1.8 5.2 1.5 8.2 9.7 4.0
CL 2091. 20. 1053. 30. 3131. 3741. 170.
S04 2515. 1450. 1956. 60. 2374. 2477. 1904.
HCO3 235. 315. - 316. 128. 527, 525. 510.
SI102 1.7 9.5 10.0 3.0 10.4 10.4 9.5
TIC 37.2 59.0 50.2 18.0 89.9 91.0 89.2
TOC 9.9 4.0 5.0 12.8 3.0 2.8 4.0
H2S 10.9 19.2 0.1 178. 168. 187.°
AL
AS
CDh
CU Xy .
FE
MN
NI :
PB .
ZN :
DELD ~-159.6 -155.1 -122.5 -165.0 -166.2 -168.8
DELSO4 20.4 26.5 32.4 30.5 32.2 -31.5

DELHS =-25.7 -27.1 ~-22.8 ~23.6 -23.3
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SAMPLES COLLECTED FROM PINE POINT AREA, SEPT.17-0CT.7,1980

CHEMICAL CONSTITUENTS IN MG/L
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536C 537C 538C 539C 540C 549C 550C
POINTR 175 550C 551C
CLASS B D D D D B B
RDU D D D D D D D
ELEV 570 768 768 765 600 686 686
SGEOL UDHR ~ MDSsuUP MDSUP MDSUP MDP MDSUP MDSUP
BELEV 296 296
F-TEMP 6.3 3.9 3.8 4.0 2.8 3.8 3.8
F-COND 3600. - 2350. 2325, 2400. 2400. 1224. 1324.
L-COND 3510. 2358, 2358. 2413. 2413, 1420. 1410.
DENS 1.002 :
F-PH | 6.99 6.85
L-PH 6.84 7.07 7.08 7.24 7.57 7.36 . 7.66
EHMC : -0.230 ~0.240
M-TDS  3188. 2216. 2222, 2227. 2063. 960. 1001.
C-TDS 3404. 2240. 2270. 2279. 2097. 1034. 1065.
EPMCAT 48.24 32.26 32.76 32.61 31.64 16.51 16.68
EPMAN 53.37 35.45 35.92 36.00 33.89 16.41 17.01
CAT/AN 0.90  0.91 0.91 0.91 0.93 1.01 0.98
BLDIF% 5.05 4.70 4.60 4.95 3.43 0.30 1.00
ca 497. 440, 445, 445.  302. 173. 180.
MG 198. 114." 116. 115, 156. 90.0 86.0
NA 163. 20.0 21.8 20.3 83. 9.8 13.0
K 4.5 2.4 2.5 2.4 - 5.2 1.8 2.2
CL 301. 15. 30. 30. 90. 6.3 5.9
S04 1754. 1450, 1450. 1450.  '1250. 408. 440.
HCO3 518. 295, 298, 303. 325. 472. 469.
SI102 10.0 10.5 10.7 9.0 10.3 12.7 12.1
TIC 88.2 56.0 54,0 55.0 58.0 79.5 79.5
TOC 3.8 4.5 4.8 4.5 1.8 2.3 3.3
H2S 166. 10.9 15.4 25.0 5.8 49.4 44.1
AL 0.11 < 0.01
AS - < 0.0002 < 0.0002
cD | < 0.001 0.001
cu W < 0.001 < 0.001
FE : 0.01 < 0.01
MN 0.008 0.018
NI » 0.003 < 0.001
PB \ < 0.002 < 0.002
ZN < 0.001 0.002
DELD -144.2 -166.1 -167.8 ~-165.1 -169.3 -164.6 ~-151.8
DELSO4 33.0 20.0 20.2 20.5 18.8 23.0 23.5

DELHS -24.8 . -23.3 -27.6 -18.9 =-25.7 -10.3 ~9.6
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SAMPLES COLLECTED FROM PINE POINT AREA, SEPT.17-0CT.7,1980

CHEMICAL CONSTITUENTS IN MG/L
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551C 553C 555C 557C 558C
POINTR 552C 555C 556C 558C 561C
CLASS B B B B B
RDU D D D D D
ELEV 686 686 686 686 686
SGEOL MDSUP ~*~ MDSUP MDSUP - MDSUP MDSUP
BELEV 296 296 296 296 296
F~TEMP 3.6 3.7 3.6 . 3.8 3.6
P-COND 1306. 1258. 1334. 1272. 1272.
L—-COND 1410. 1460. 1490. 1500. 1550.
DENS
F-PH 6.99 6.81 6.72 6.85
L-PH 7.62 7.43  7.43 7.42 7.41
EHMC -0.230 -0.240 -0.240 -0.255
M-TDS 1048. 1048. 1106. 1131. 1129.
C~TDS 1125. 1112. 1183. 1201. 1207.
EPMCAT 17.82 18.09 18.07 19.42 19.63
EPMAN +17.98 17.64 18.97 .18.81 18.78
CAT/AN 0.99 1.03 0.95 1.03 1.05
BLDIF% 0.44 1.27 2.42 1.59 2.22
CA 183. 188. 185. 212. 216.
MG 99.0 100. = 99.0 100. 100.
NA 11.3 10.0 14.8 ©12.8 13.0
K 2.1 2.1 2.2 2.3 - 2.3
CL 6.1 7.1 8.0 9.0 12.2
S04 486. 470. 535, 530. 520.
HCO3 469. 467. 464. ~  459. 464.
S102 12.2 - 12.5 12.0 12.3 12.7
TIC 78.5 77.5 79.0 78.0 78.5
TOC 2.5 2.5 2.3 2.0 1.8
H2S 44.4 42.5 48.4 46.8 52.1
AL
- AS
CD
cu
FE EAY I
MN :
NI
PB
ZN .
DELD ~151.7 -159.8 -160.3 -156.2 -160.3
DELSO4 23.6 23.4 23.4 . 23.4 23.1

" DELHS oo-11.2 -10.1 -9.2 -10.3 -10.5



5.

Reference



i B Weyer, K. U., Krouse, H. R. and Horwood, W. C. 1979. Investigation

of regional geohydrology south of Great Slave Lake, Canada,

utilizing natural sulphur and hydrogen isotope variations.
P Isotope Hydrology 1978. Vol. I, p. 251-264, International

Atomic Energ§ Agency, Vienna, 1979.



