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INTRODUCTION 

The Groundwater Division of Alberta Research Council undertook, in 

1974, to investigate the regional hydrogeology of the Athabasca Oil 

Sands. The purpose of this study is to develop a hydrogeological model 

of the area for use in technical and environmental planning. Some 

examples of potential uses of the model are: locating water supplies 

for towns and processing plants, planning dewatering schemes in the 

vicinity of mines, determining the position of storage sites for solid 

and liquid industrial waste on the surface or underground, and planning 

restoration of disturbed land. 

Groundwater data is not abundant in the area, so installation of 

groundwater observation wells was necessary. These observation wells 

were drilled in groups in order to sample heads and chemistry at various 

depths below the surface. Seven sites, containing 36 individual wells, 

were instrumented in this manner during the winter of 1974-75. 

The factual details of this system are important to users for 

various differing reasons and thus a readily available document out

lining these details is warranted . This publication groups the informa

tion by site. There is one publication for each well site. Included in 

each site publication are: 1) geological and geophysical Jogs; 2) annual 

hydrographs, 3) drill-stem test results, 4) aquifer testing results, 

5) well history, 6) water analyses, and 7) well completion details. 

The loose-leaf format has been chosen to facilitate periodic updating 

with such information as hydrographs, water analyses and well history. 

The page indexing system is also consistent with the updating process. 

All updating packages will be noted in the Alberta Research Council List 

of Publications. 

Each site publication is divided into sections dealing with each 

individual well in addition to this introduction and legend. 
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There were seven piezometer nests in the system on August 31, 1975. 

Four companies have made available a total of nine wells for inclusion 

in the system. Data from these wells will be published in the same 

format as those constructed with government financing . Table 1 I ists 

the locat ion of wei Is in the system as of August 31, 1975 . Map 1 indi

cates the location of these wells. Publications available as of the 

date of this document include those for sites 1, 2, 3, 6, 7, 8 and 9. 

Table I 

Athabasca Oil Sands Observation Wel ls 

August 31, 1975 

Location 
(W 4th) 

Lsd 8-15-96-11 

Lsd 1-11-97-12 

Lsd 9-26-97- 13 

Lsd 2-18-95-9 

Lsd 13-20-95-8 

Lsd 5-30-94-7 

Lsd 1 and 
Lsd 16-4-94-6 

Lsd 15-3-96-11 

Lsd 14-36-95-12 

Lsd 5-21-95- 12 

Lsd 9-20-95-12 

Lsd 1-1-96- 11 

Lsd 9-9-96-10 

Lsd 10-20-96-7 

Site Number 

2 

3 

6 

7 
8 

9 

BP-IW 

BP-2WA 

BP-3W 

BP-4W 

Fina 73-2 

Fina 73-6 

Tenneco 1 
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ATHA8ASCA Oil SANDS 

OBSERVATION WEll NETWORK 
August 31, 1975 
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PAGE INDEXING 

The numbering of pages in the repcrt is as follows: 

Well Number -Subject Code- Year of Publication 

Well Number - the name used for designating the well 

Subject Code- as follows : 

I - Introduction (no site number indicated) 

L - Legend (no site number indicated) 

L-76 

G - General site information including geological logs_ 

geophysical logs and site plan (no well number indicated) 

C -Well construction details 

0 -Drill stem testing 

A - Aquifer testing 

E Chemical analyses including spectral emission estimates 

and routine water analyses 

H 

w 
- Annual hydrograph 

-Well history 

So that new pages may be easily added_ pages have not been consecutively 

numbered. The user should insert new pages in the appropriate order 

within the tabbed section for that particular well. 
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Symbol 

C&GLL 

CPS 

elev 

epm 

ft 

gl 

ID 

igpm 

KB 

Lsd 

m 

Mer 

Meg/L 

MFE 

Mg/L 

Min 

MP 

MV 

00 

ppm 

psi 

Q 

R 

RBP 

Road A 11' c 

Sec. 

ss 

SYMBOLS 

Units or Parameter 

Analysis done at Chemical and Geological 

Laboratories Ltd. 

counts per second 

elevation in feet above mean sea level 

(geodetic datum) 

equivalents per million 

foot 

ground level - feet above geodetic datum 

inside diameter - inches 

Imperial gallons per minute 

Kelly Bushing 

legal subdivision 

metre 

meridian 

milliequivalents per litre 

multi formation evaluator 

milligrams per litre 

minutes 

measuring point 

mi II ivol ts 

outside diamter - inches 

parts per million 

pounds per square inch 

pumping rate - igpm 

range 

recorder bypass 

road a II owance 

section 

stainless steel 

L-76 
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Symbol 

T 

t 

t I 

~t 

Tp 

TOC 

TSTM 

Wt 

Units or Parameter 

transmissivity - square metres/day 

time since pumping started (pump 

testing) or time of flow period 

(drill stem testing) -minutes 

time since pumping stopped - minutes 

time of shut in period - minutes 

township 

top of casing 

too sma 11 to measure 

weight 

L-76 
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Symbol 

r········1 ·.·.·.·.·.·.·.: .. . .... . . 

r ···· .... J .. .. .. .. :: 

t:-=---a 

VITI!J 

g% %1 

n : :1 

Rock Unit 

t j 11 

sand & gravel 

sand 

sandstone 

arkosic sandstone 

s i It 

siltstone 

silt & sandstone 

clay 

sandy clay 

shale 

sandstone & shale 

oilsand 

shaley dolomite 

gypsum 

dolomite 

I imestone 

L- 76 

GEOLOGICAL LEGEND 

Symbol Stratigraphic Unit 

Qd unconsolidated deposits 

Klb La Biche Fm. 

Kpl Pe 1 i can Fm. 

Kj Jo 1 i Fou Fm. 

Kg Grand Rapids Fm. 

Kc Clearwater Fm . 

Km McMurray Fm. 

Dbl Beaverh i 11 Lake Gp . 

Dw Waterways Fm. 

Dpe Prairie Evaporite Fm. 

Dmt Methy Fm. 

Dmr Mclean River Fm. 

Dl La Loche Fm. 

Precambrian 



( 

( 

( 

( 

L-76 

CHEMICAL ANALYSES 

Two types of chemical analysis were performed on water samples: 

complete routine analysis and a spectral emission estimate for 29 

elements . Many of the samples collected during 1975 appear to be influ

enced by the cement used to seal the well casing into place. Water 

affected by cement will exhibit high values of pH, hydroxide, calcium 

and chloride. The reader should regard waters with a pH greater than 

about 10 as probably cement-contaminated. 

Cementing of the casings into place must be done due to the close 

proximity of the wells to each other in the site . Without cement, the 

movement of fluids and transmission of pressures along the boreholes 

would always be a possibility. It is expected that the influence of the 

cement wi 11 diminish with time. 

All wells in the Network will be sampled by bailing at least once a 

year for the first few years. 

Most water analyses are being done at Alberta Research Council. 

Those done at other laboratories are indicated by a notation under 

"Sample source". 

WELL CONSTRUCTION 

The general procedure at each site was to drill the deepest well 

first to determine the exact geology of the location. Two to four 

shallower aquifers were then selected for monitoring. A water table 

well 30 to 50 feet deep was constructed at each site. 

Once an aquifer was selected for monitoring the construction pro

cedure was generally as follows: 

1. drill to about 5 feet above the zone 

2. land casing and cement to surface 
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3. drill through the aquifer using very light mud 

4. insert a screening device (if necessary) . 

The section on "Well Construction" notes any changes from the above 

procedure. Information such as casing tallies, amounts of cement, types 

of float equipment and daily drilling precis are not included. This 

type of informat ion is available from the Engineer's Report on file at 

the Groundwater Division. 

Two drilling rigs were used simultaneously during the 1974-1975 

drilling season. Both were Failing 1500; one was trailer mounted and 

capable of 2,000-foot depths, the other was truck mounted and capable of 

about 1,200-foot depths. 

A conventional oil-field cementing unit was utilized to cement 

casing strings. Cement returns to the surface were observed in nearly 

every well . 

WELL HISTORY 

A record is kept of all major events occurring to each well. This 

is presented in the 11Wel1 History••. Included in this tabulation are 

manual measurements of water level, pumping tests, water sampling, and 

any other event of potential hydrogeological interest. 

1) 

GENERAL SITE INFORMATION 

This section contains: 

A well site plan showing location within the section and a detail 

showing the configuration of the individual wells. 

2) A geological sample description giving the field description of the 

actual sample obtained during the drilling of the deepest hole . 

Samples were usually obtained at 10-foot intervals of drilling. 
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3) Geophysical and geological logs of the deepest hole. Spontaneous 

potential, single point resistance, natural gamma and uncompensated 

density were the logs run during the 1974-75 drilling. The geolo

gical log presented represents an interpretation based upon the 

sample description and the geophysical logs. The open portion of 

each well is indicated along the left side of the geological Jog. 

Geological and geophysical logging was not done on every well at a 

site . It was assumed that geological conditions would be reasonably 

uniform across the site and that the extra effort was not warranted. 

ANNUAL HYDROGRAPHS 

There are two methods for monitoring of water levels in the Obser

vation Well Network; either by continuous recorder or by monthly manual 

measurements. Wells in which the depth to water is Jess than about 200 

feet are usually instrumented with a Stevens Type F recorder equipped 

with a 32 day clock. If the depth to water exceeds about 200 feet this 

type of recording procedure is not adequate. At present monthly manual 

measurements are made in those wells when the depth to water exceeds 

200 feet. 

AQUIFER AND DRILL STEM TESTING 

Soon after completion, all wells were tested for production either 

by pumping or bai I ing. Information from these types of tests is pre

sented in the section on ''Aquifer Testing". 

Many wells, particularly the very deep ones, exhibit very low 

static heads. This great depth to water made pumping tests impossible 

because of the nature of the equipment available. Bailing tests on 

wells with very great depths to water are extremely difficult due to the 
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measuring tape sticking to the wet casing. Conventional oil-field drill 

stem testing equipment was selected in an attempt to produce perme

ability and head values in the wells with deep water levels. Informa

tion from these drill stem tests is presented in the section on 11Dri11 

Stem Testing•• . A Horner Plot of shut-in pressure versus the dimension

less (t + 6t)/6t is presented . The value of static reservoir pressure 

is obtained from this procedure. Values of transmissivity and hydraulic 

conductivity can also be obtained from this plot in the following 

manner: 

Q - 1440 v 
b t 

162.6 Qb 
T • M 

T K•h 

where: 

Qb ::: 

v = 
t -
T = 

M = 
k c 

h ::: 

production rate in barrels per day 

volume of production into drill collars and stem 

total flow time of test 

transmissivity in mill idarcy-feet 

slope of final shut-in pressure plot 

permeability in millidarcys 

thickness of the aquifer- usually the length 

of the tested section . 

The results of aquifer testing by pumping or bailing are presented 

on a semilog or Jacob type plot. 

Values of transmissivity are expressed in the metric units of 

square metres per day. Permeability is expressed as centimetres per 

second . 
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OBSERVATION WELL SITE 1 

1-111-11-11 W4th 

ALIUTA RESEARCH COUNCIL 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER One 

Lsd 8 Sec 15 Twp 9h R II W4th 

Alberta Research Council 

Ground elevation 

KB elevation 

Interval 
from to 
(feet below KB) 

10 

10 50 

60 

70 

80 

90 

100 

110 

120 

130 

150 

160 

170 

lBO 

850 

855 

Total depth 726 

Description Formation 

Silty clay, grey, micaceous, carbonaceous, 
fissile, traces of pyrite 

Same as above with rock fragments 

Silty clay, grey, traces of fine ~rained 
sand, micaceous, carbonaceous, fissile, 
traces of pyrIte 

Shale, dark grey, micaceous, carbonaceous, 
fissile ~1Ith fragments of sl1 tstone 

Slightly silty clay, ~rey, . very fine grained 

Clay, grey, micaceous, carbonaceous, with some 
fine grained quartz sand 

Sandy siltstone, micaceous, carbonaceous. poorly 
sorted, rounded 

Drift 

t1c/1urray 

Sand, grey, fine to medium grained, fair sorting 
with 10% to 15% clay 

Sand, light grey, very fine to fine grained, well 
sorted, sub-angular to rounded 

Sand, fine grained, light grey, carbonaceous, sub
angular, medium so~ted 

Sandstone, oil bearing fine to medium grained, 
~arbonaceous, light grey, well sorted, sub-angular 
to rounded 

Sand, sub-angular to rounded, light grey, carbonaceous. 
micaceous, medium to coarse grained 

Sand, sub-angular to rounded, light grey, medium sized 
with fragments of carbonaceous,micaceous. fine grained 
sandstone 

Quartz sand, micaceous, carbonaceous, (slightly oil
bearing) medium grain size, sub-angular to sub-rounded 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER One (cont lnued) 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

Interval 
from to 
(feet below KB) Description 

190 Sandstone, fine gralnerl,mlcaceous, sub
rounded, to sub-angular, light grey and 
slightly oil bearing, brown to grey sand, 
medium grain size 

200 Sandstone, light grey, fine grained, sub-

Formation 

rounded to sub-angular, micaceous and sand 
grey-br~m coloured, medium grain size micaceous, 
carbonaceous, sub-angular to sub-rounded 

210 Sand, light grey, carbonaceous, micaceous, sub
angular, sub-rounded, fine grained 

220 Sand, light grey, carbonaceous, fine grained, 
sub-angular (bituminous) 

230 Sand, light grey clean, carbonaceous, fine to 
medium grained, sub-angular 

240 Combination nf I. light grey sand as above, 

250 

260 

carbonaceous 

2. brown to grey sand fine grained, 
carbonaceous 

3. dark blue grey sand, fine grained, 
carbonaceous 

Slit, grey, fine, micaceous, wei I sorted 

Sand, fine grained, well sorted, grey to brown, sub
rounded 

270 Sand, well sorted, fine grained, silty, grey, smells 
bituminous, carbonaceous, sub-angular 

280 Sand, fine to medium grained qu~rtz, grey coloured, 
carbonaceous, large quartz crystals, sub-angular, 
slightly calcareous 

290 ~and, fine to medium grained, sub-angular, carbonaceous, 
micaceous, with fragments of quartz and fine grained 
carbonaceous s811Js tone 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER One (coot inued) 

Lsd 8 Sec 15 Twp 96 R II W4th 

Alberta Research Council 

Interval 
from to 
(feet below KB) Description Formation 

420 

300 Sand, grey, fine to medium grained, sub
angular, carbonaceous, micaceous, with fragments 
of very fine bedded silty sandstone, yellow to 
brown 

310 Sand, coarse quartz, oil bearing 

320 Sand, oil bc .. rlng, light 9rey quartz, fine to 
medium grained, blqger quartz fragments, sub
angu I ar, poorly sorted carbonaceous. 

330 Same as above, very poorly sorted, contains 
more oil than at 320 1 

340 Same as 320', very coarse quartz particles 

350 Same as 320', very coarse quart;~: sand, little less 
oil 

360 Same as 320', poorly sorted from silty sand to very 
coarse quartz sand, more fine than coarse sand 

370 Sand, oil bearing, medium with some coarse quart;~: 
particles 

380 Sand, bituminous, medium to coarse grained, poorly 
sorted, sub-angular 

390 Clay, light grey, micaceous, good bitumen saturation, 
some quart;~: sand, coarse grained, sub-angular 

400 Silty sand, light Qrey, fine grained, poorly sorted, 
sub-angular, poor bitumen 

410 Silty sand, light grey, fine to medium grained, poorly 
sorted, sub•angular, poor bitumen 

420 Quartz sand, light grey, fine to medium grained, poorly 
sorted, sub•angular to angular, poor bitumen 

440 Silty clay, light grey, fine grained, poorly sorted, 
poor b I tumen 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER One 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

Interval 
from to 
(feet below KB) Description Formation 

450 

460 

470 

480 

490 

500 

510 

520 

530 

540 

550 

560 

570 

sao 

590 

600 

610 

Clay, greenish, slightly silty ~1Ith 
traces of bitumen 

Limestone, liqht grey 

Clay, light grey, ea.tcareous 

Limestone, light grey, very fine grained, 
micritic {poorly consolidated) 

Limestone, light grey. fine grained micaceous 

Limestone, fine grained, poorly consolidated, 
micaceous, oolitic, carbonaceous 

Limestone 

Limestone, carbonaceous 

Limestone, carbonaceous 

Limestone, fine to medium grained, slightly bituminous 

Limestone, bituminous. light grey, fine grained, 
micaceous, poorly consolidated 

Limestone, light grey, bituminous, micaceous, 
fine gral ned 

Light grey1 bltumlnous limestone, fine grained 

Limestone, fine grained, micaceous, bituminous, 
light gray 

Limestone, fine to medium grained, very bituminous, 
con soli dated 

Limestone, light, bituminous, fine grained 

Limestone. very slightly bituminous, light grey 
mlcaceous1 flne grained, consolidated 

Prairie Evaporite 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER One 

LsdR Sec 15 Twp 96 R II W4th 

Alberta Research Council 

Interval 
from to 
(feet below KB) Description 

620 Limestone, consolidated, light grey, fine 
to medium gralned1 earbonaceous, micaceous 
qypsum 

630 Limestone, light grey, fine grained, micaceous 
with white components and some light brawn 
components) 

640 

650 

gypsum 

Limestone, light grey, consolidated, slightly 
bltumlnous,flne to medium grained. carbonaceous 

Llmestme, light grey, con soli dated, slightly 
bituminous, fine grained 

Formation 

660 Limestone, light grey, consolidated, carbonaceous 

670 Limestone, bituminous, light grey with white 
fragments, consolidated, carbonaceous 

680 Limestone, light grey and white, bituminous 
consolidated, fine grained. gypsum 

690 Limestone, slightly bituminous. light grey and 
whl te 

698 Light grey limestone, with some white fragments, 
carbonaceous, fine grained, consolidated 

726 ·Micritic limestone, light grey, very fine grained 

















c;.e:otoo c·~ 
tOO 
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WELL CONSTRUCTION , 

OBSERVATION WELL NUMBER 1-32 

Lsd 8 Sec 15 Tp 96 R II W Z.th 

Alberta Research Council 

---.----
( 1 

KB 2 ft 

I • 

Construction 

Surface casing nil lb/ft 

wall thickness 

Main casing 9.5 lb/ft 

c wall thickness .205 in 

Screen slot width .007 i n 

screen OD 3 1/2 in 
., 

slots per foot 

material 55 

Sand pack yes 

Note: all depths refer to KB 

5 ft - 3 in blank pipe -
( 

( 

-
( 

•- TOC elev 851.66 ft 

Ground elevation 

- Surface casing OD ni I 

-- Bottom casing - ft 

-
Cemented to -

Main casing Z. 1/2 

Bottom casing 26 

7.9 

Cemented at s urface 

- m 

in 

ft 
II 

Top screen 22 ft 
6.7 II 

Botto11 screen 27 
8.2 

_ Total depth 32 ft 
9.8 m 

ft 
m 

1- 32-C- 76 

850 ft 

in 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 1-32 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

Sample source Bailed from 1-32 

Date sampled January 13, 1975 Time 

Major Constituents 

Calcium (Ca++) 

. ( ++) Magnes1um Mg 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03l 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (N03) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

10.5 0. 52 

8.3 0. 68 

780.0 33-93 

4.2 0.11 

80.0 2.67 

1229.0 20.14 

187.5 3.90 

180.0 5.08 

4.5 0.07 

5.8 

1840.0 

31.863 Total Cations (epm) 

Other Constituents 

3300 

8.6 

1.0 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

1-32-E-76 

Percent 
Cations or Anions 

1.5 

1.9 

96.3 

0. 3 

8.4 

63. 2 

12.3 

15.9 

0.2 

35.242 

1.6· 

8.2 

0 

1679 

4500 

ppm 

ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 1-32 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

Sample source Bailed from 1-32 

Date sampled January 13, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium CMg++) 

Sodium CNa+) 

Potassium CK+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (SiOz) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

15.0 0.75 

27.5 2.26 

775.0 33.71 

5.0 0.13 

0.0 0.00 

1332.0 21.83 

250.0 5.21 

158.0 4.46 

2.9 0.05 

9.7 

1944.0 

31.540 Total Cations (epm) 

Other Constituents 

3300 

8.3 

0.9 ppm 

Field: 

Temperature (C) 

pH 

Carbonate ceo;) 
Bicarbonate CHCO~) 

Hydroxide (OH-) 

Conductivity 

1-32-E-76 

Percent 
Cations or Anions 

2.0 

6.1 

91.5 

0.3 

0.0 

69.2 

16.5 

14.1 

0.1 

36.848 

1.6 

8.2 

0 

1679 

4500 

ppm 

ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 1-32 

Lsd 8 Sec 15 Twp 96 R II W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled September 10, 1975 Time 

Major Constituents 

Percent 
Mg/L Meq/L Cations or Anions 

Calcium (Ca ++) 2. I 0.10 0 

Magnesium (Mg++) 6.8 0.56 2 

Sodium (Na+) 838 36.45 98 

Potassium (K+) 6.7 0.17 0 

Carbonate ceo;) 0 0 0 

Bicarbonate (HC03) 1693 27.75 72 

( Sulfate (S04) 260 5.41 14 

Chloride (Cl-) 184 5.19 14 

Nitrate (NO;) 1.8 0.03 0 

Silica (Si02) 3.6 

Hydroxide (OH-) 

Calcium (Acidified) 3.4 

Magnesium (Acidified) 6.6 

Total dissolved solids 2220 

Total Anions (epm) 38.38 Total Cations (epm) 37.29 

Other Constituents 

Lab: Field: 

Conductivity 4000 Temperature (C) a.o 
pH 8.3 pH 9 

Fluoride (F-) 0.9 ppm Carbonate ceo;) 144 ppm 

Bicarbonate (HCOS) 1440 ppm 

Hydroxide (OH ) 

Conductivity · 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 1-32 
Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATrON WELL NUMBER 1-32 

Lsd 8 Sec 15 Twp 96 R I 1 W4th 

Alberta Research Council 

Elevation of top of casing 85 I. 66 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 5/75 
Jan 7/75 1.28 TOC 81q,43 

Jan 13/75 1.24 TOC 847.60 
Jan 15/75 I. 32 TOC 847.34 
Feb 2/75 Frozen 
Feb 14/75 Frozen 
Mar 18/75 Frozen 
Apr 16/75 Frozen 
May 12/75 Frozen 
June 9/75 Frozen 
July 9/75 I. 38 HP 850.13 
Aug 13/75 1.61 HP 849.38 
Sept 10/75 1.31 HP 850.36 

1.52 HP 849.64 
Oct 7/75 1.45 HP 849.90 
Nov 5/75 1. 59 HP 849.44 
Dec 6/75 1.96 HP 848.23 

MP - Depth from measuring point 
TOC - Depth from top of casing 

1-32-W-76 

Comments 

Wei I completed 
Ball test- 16 min. 10-15 
gallons; T • 351GPD/Ft 
Ball; water sample 

Shelter installed 
HP • 3.15' TOC, (854 .81) 

New HP - 36" roc, (854. 66) 
Recorder installed 

Sampled well; temp. 8°C 
after sample 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 1-123 

Lsd 8 Sec 15 Tp 96 R II W 4th 

( Alberta Research Council 

---,----
( 1 

I<B 2 ft 

I • 

Construction 

Surface casing nil lb/ft 

wall thickness 

Main casing 9.5 lb/ft 

( 
wall thickness .205 in 

Screen slot width .007 in 

screen on 3 1/2 in 

slots per foot 

material ss 

Sand pack No 

Note: all depths refer to KB 

5 ft - 3 in blank pipe -
( 

5 ft - 3 in blank pipe --. 

( 

1-123-C-76 

•- TOC elev 851.74 ft 

Ground elevation · 850 ft 

- Surface casing OD n i 1 

-- Bottom casing ft 

- m 

Cemented to -

- Main casing 4 1/2 in 

- Bottom casing 90 ft 
27 II 

Cemented to surface 

Top screen 108 ft 
32.9 m 

Bottom screen 118 ft 

36 m 

_ Total depth 123 ft 
37 . 5 m 

:in 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 1-123 

Lsd 8 Sec 15 Tp 96 R II W4th 

Alberta Research Council 

Elevation : gl 850 

KB 852 

Type of test - Casing Positrieve 

Date of test Harch 17, 1975 

Testing company Johnston Testers 

TEST DATA 

Time started 
Tool opened 
First flow 
Initial shut in 
Second flow 
Final shut in 
Pulled loose at 
Out of hole at 
Wt on packers 

1640 hrs 
1654 hrs 

I min 
30 min 
15 min 
lt5 min 

1835 hrs 
1840 hrs 
1000 lbs 

Description of blow Fair Initial 
puff, weak air blow decreasing to nil 
In one minute 

Total water recovered 5 ft 
Water sample No. DH 3 
Gas blow No 

Remarks Test satisfactory 
lt-1/2" RBP set at 71' 
3-1/8" HFE set at 69' 

HOLE DATA 

Contractor Trl City Dri lllng 
Drill pipe size (OD) 2-3/8" IF 

Drill collar size (ID) 2-3/8" IF 

Drill collar length (ft) ltl ft 

Open or screened interval 108-118 

For11ation tested HcHurray 

1-123-D-76 

TOOL SEQUENCE 

Tool 
Length 
(feet) 0 D 

Sub 1.05 
HFE Tool 10.05 
Sub 0.65 
Positrleve Packer I. 35 lH/2 IN 
Total 13. 10 
Packer Stub 3.50 
Recorder 7.70 
Recorder 7. 70 
Total Interval 18. 90 

PRESSURE DATA 
(psi) 

Instrullent No . RPG-89N RPG-92N 

Capacity (psig) !too 431 

Instrument set at (ft) 75 83 

Initial hydrostatic A 29 29 

First flow B 10 8 

Bl 10 8 

Initial shut in c 13 13 

Second flow D 12 II 

Dl II II 

Final shut in G 12 12 

Final hydrostatic H 29 29 

Bl, Dl, etc. Initial Hyd. Pressure 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 1-123 

PRESSURE INCREMENTS 
Recorder RPG-92N 

lni tial Shut In 

point 
(min ) 

5 
10 

15 

20 

25 
30 

Final Shut In 

pressure 
(psi) 

12.6 
12.6 
12.7 

12.8 
13.0 

J3.0 

t+llt / llt 

1.20 

I. 10 

1.07 

1.05 
1.04 

1.03 

point pressure t+llt/llt 
(min) (psi) 

s 
10 

15 

20 

25 
30 

35 
40 

ItS 

10. 5 

11.6 

11.6 

11.6 
11.6 

11.7 
12.0 
12 . 0 

12.0 

lt.oo 
2. 50 
2.00 

1. 75 
1.60 

1.50 

1.428 

1. 376 
1.333 

1-123-D-76 
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SHUT -IN PRESSURE DATA 
Well Number: 1- 123 
Date : March 17, 1975 

--------------- -------
Transmissivity• 1.0 • 1Cf2 m2/day 

Hydrauhc Conductivity•3.f•l~cm/sec 

Extrapolated Reservoir Init ial s. i.- 11 

Pressure = 12.7 p.Li. Final s.1 - • 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 1-123 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

Sample source Bailed from 1-123 

Date sampled January 13, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (so;) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Sio 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

85.044 

Mg/L 

715.0 

0.1 

137.5 

71.7 

80.0 

0.0 

81.5 

522.0 

7.2 

2.2 

1120.0 

1974.0 

Meq/L 

35.68 

0.01 

5.98 

1.83 

2.67 

0.00 

I. 70 

14.72 

0.12 

65.84 

Total Cations (epm) 

Other Constituents 

7000 

12.4 

0.4 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (C03) 

Bicarbonate (Hco;) 

Hydroxide (OH ) 

Conductivity 

1-123-E-76 

Percent 
Cations or Anions 

82.0 

0.0 

\3.7 

4.2 

3.1 

0.0 

2.0 

17.3 

0.1 

7].4 

43.502 

1.7 

12.9 

43.0' ppm 

0 ppm 

391.0 ppm 

6700 



( 

c 

(_ 

( 

( 

WATER ANALYSIS 

OBSERVATION WELL NUMBER 1-123 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

Sample source Ba 11 ed 

Date sampled September 10, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

29.35 

Mg/L 

6.1 

0 

575 

66 

110 

0 

62 

652 

0 

16.3 

102 

19.2 

2.8 

1680 

Meq/L 

0.30 

0 

25.01 

1.69 

3.67 

0 

1.29 

18.39 

0 

6 

Total Cations (epm) 

Other Constituents 

440 

11.2 

0.] ppm 

Field: 

Temperature (C) 

pH 

Carbonate (C03) 

Bicarbonate (Hco;) 
Hydroxide (OH ) 

Conductivity 

1-123-E-76 

Percent 
Cations or Anions 

0 

93 

6 

12 

0 

4 

63 

0 

20 

2].00 

3.0 

12.1 

144 ppm 

0 ppm 

91.8 ppm 















( 

824 

823 

822 
Q) 

> 
~ 82 I 
(U 
Q) 

{/) 820 
Q) 

> 
0 
.0 
(U 819 ... 
Q) 
Q) -
z 
0 

818 

WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 1-123 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 
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1-123-W- 76 

WELL HISTORY 

OBSERVATfON WELL NUMBER 1-123 

Lsd 8 Sec 15 Twp 96 R II W4th 

( 
Alberta Research Council 

Elevation of top of cas ing 851.74 

( Water level 
Depth to water elevation 

Date (meters) (feet) Comments 

Jan 6/75 Well completed 
Jan 8/75 19.38 TOC 832 . 36 Bail dry- 35 gallons 
Jan 13/75 72.62 TOC 779.12 Bail; water sample 
Jan 15/75 78.79 TOC 772.95 
Feb 5/75 62.29 TOC 789.45 Tar floating In well 
Feb 14/75 18.39 HP 794.26 Install shelter; HP - 2.84' 

TOC, (854.58); Instal I recorder 
Mar 17/75 DST; water sample; FSI • 12# 

from 75'; pour In 2 gallons of 
Diesel 

Mar 18/75 14.37 MP 807.99 Reinstall shelter ; MP • 3.38' 

( 
TOC, (855.12); Install recorder 

Apr 16/75 12.66 MP 813.60 
May 12/75 12.02 old MP 815.71 New HP • 34 . 75" TOC, (854 .84) 
June 9/75 11.03 MP 818.46 
July 9/75 10.51 HP 820.17 Recorder stuck 
Aug 13/75 10.19 HP 821.21 
Sept lD/75 10.00 HP 821.84 Sampled well; temp. 3°C 

10.44 HP 820.39 after sample 
Oct 7175 10.05 Hf' 821.67 
Nov 5175 9.86 HP 822 . 30 
Dec 6/75 9.8o Hf' 822 . 50 

( 
MP Depth from measuring point 
TOC - Depth from top of cas ing 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 1-432 

Lsd 8 Sec 1 S Tp 96 R 11 W 4th 

( Alberta Research Council 

---.----
( 1 

KB 2 ft 

I • 

Construction 

Surface casing nil lb/ft 

wall thickness 

Main casing 9.5 lb/ft 

c wall thickness .205 in 

Screen slot width .007 in 

screen OD 3 1/2 in ./ 

slots per foot 

material ss 

Sand pack No 

Note : all depths refer to KB 

10 ft - 3 in blank pipe 

(_ 

( 

5 ft - 3 In blank pipe -

•- TOC elev 852.50 ft 

Ground elevation 

- Surface casing OD 

-- Bottom casing 

-

-
-

-

Cemented to 

Main casing 4 1/2 in 

Bottom casing 408 ft 
124 m 

Cemented to surface 

Top screen 417 ft 
127 m 

Bottom screen 427 ft 
130 Ill 

_ Total depth 432 ft 
132 m 

ni I 

ft 

m 

1-432-C-76 

851 ft 

in 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 1-432 

Lsd 8 Sec 15 Tp 96 R II W4th 

Alberta Research Council 

Elevation : gl 851 

KB 853 

Type of test - Casing Posltrieve 

Date of test March 12, 1975 

Testing company Johnston Testers 

TEST DATA 

Time started 1730 hrs 
Tool opened 1836 hrs 
First flow min 
Initial shut in 30 min 
Second flow 30 min 
Final shut in 734 min 
Pulled loose at 0800 hrs 
Out of hole at 0830 hrs 
Wt on packers 3000 lbs 
Description of blow Fair Initial 
puff s trong air blow decreasing to nil 
jn 25 mi nutes. 
rota~ water recovered 220 ft 
Water sample No. DH 5 
Gas blow No 

Remarks Test satisfactory 
4-1 /2" RBP set @ 379' 
3-1/~' MFE set @ 377' 

HOLE DATA 

Contractor Trl City Dri II ing 

Drill pipe size (OD) 2-3/8" IF 

Drill collar size (ID) 2-3/8" IF 

Drill collar length (ft) 41. ft 

Open or screened interval 417 - 427 
Formation tested McMurray 

1-432 -D- 76 

Tool 

TOOL SEQUENCE 
Length 
(fee t) 

Sub 
MFE Tool 
Sub 
Positrieve Packer 
Total 
Packer Stub 
Recorder 
Total Interval 

1. 05 
10 .05 
0.65 
1. 35 

13. 10 
3. 50 
7. 70 

11 . 20 

PRESSURE DATA 
(psi) 

Instrument No. 
Capacity (psig) 

RPG-92N 
431 

Instrument set at (ft) 
Initial hydrostatic A 
First flow 

Initial shut in 
Second flow 

Final shut in 
Final hydrostatic 

B 

Bl 
c 
D 

Dl 
G 

H 

383 
127 

II 

II 

125 

26 

122 
126 

127 

0 D 

4- 112 IN 

Bl, Dl, etc. Initial Hyd. Pressure 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER l-lt32 

PRESSURE INCREMENTS 
Recorder RPG-92N 

Initial Shut In 

point 
(min) 

0 

5 
lO 

15 
20 

25 

30 

Final 

point 
(min) 

0 
s 

10 

15 
20 

25 

30 

35 
leO 
45 

50 
55 
60 

Shut 

pressure 
(psi) 

In 

11 

124.7 

124.8 

125 .0 

125.0 

125.0 

125.0 

pressure 
(psi) 

122 
126 

126 

127 

126 
126 

126 

126 
126 

126 

126 
126 

126 

t+llt/llt 

1.20 

1.10 

1.07 
1.05 
I.Olt 

1.033 

t+t.t/llt 

7. 00 

lt.OO 

3.00 
2.50 
2.20 

2.00 

1.86 

1.75 
1.67 

1.60 

1.55 
1.50 

1-432-D- 76 

I 
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SHUT-IN PRESSURE DATA 
Well Number : 1-432 
Date : March 12 o 1975 

----------------------
Transm1SS1v1ty• 

Hydraulic Conductivity• 

Extrapolated Reservo1r In ilia I s. i.- /!J. 

Pressure= 126 p.s.i. Final s. i. - • 
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0 

Date : January 11, 1975 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 1-432 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Balled from 1-432 

February 14, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03J 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

978 48.9 

318 26 .5 

98125 4266.3 

99 2.5 

0 0 

281 4.6 

3375 70.3 

130400 3673.0 

0. 3 0 

3. 9 

220440 

3748.2 Total Cations (epm) 

Other Constituents 

8000+ 

7.2 

0.1 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

1-432-E-76 

Percent 
Cations or Anions 

1.1 

0.6 

98.2 

0.1 

0 

0.1 

1.9 

98.0 

0 

6.3 

0 ppm 

346 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 1-432 

Lsd 8 Sec 15 Twp 96 R II W4th 

Alberta Research Council 

Sample source 

Date sampled 

Bailed from 1-432 

January 13, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

7.438 

Mg/L 

75.0 

14.6 

32.5 

3.3 

0.0 

22].0 

154.0 

18.0 

0.2 

6.8 

394.0 

Meq/L 

3.74 

1.20 

1.41 

0.08 

0.00 

). 72 

).21 

0.51 

0.00 

Total Cations (epm) 

Other Constituents 

600 

8.2 

1.30 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

1-432-E-76 

Percent 
Cations or Anions 

58.1 

18.6 

21.9 

1.3 

o.o 

50.0 

43.1 

6.8 

0.0 

6.441 

2.8 

8.4 

0 

356 

ppm 

ppm 
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WATER ANAlYSIS 

OBSERVATION WELL NUMBER 1-432 

Lsd 8 Sec 15 Twp 96 R II W4th 

Alberta Research Council 

Sample source Drill stem test on well 1-432 

Date sampled March 13, 1975 Time 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (COS) 

Bicarbonate (HC03J 

Sulfate cso;) 
Chloride (Cl-) 

Nitrate (NO;) 

Silica (SiOz) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

Mg/L Meq/L 

1084 54.2 

252 21.0 

114062 4959.2 

117 3.0 

0 0 

249 4.1 

3660 76.3 

30320 854.1 

07 0.5 

37 

251680 

934.9 Total Cations (epm) 

Other Constituents 

8000+ 

7.1 

0.1 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03J 

Hydroxide (OH-) 

Conductivity 

1-432-E-76 

Percent 
Cations or Anions 

1.1 

0.4 

98.5 

0.1 

0 

0.4 

8.2 

91.4 

0.1 

5037.4 

6.8 

0 ppm 

332 ppm 
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SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL NUMBER 1-432 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

Sample source Orlll stem test on well 1·432 

Date of sampling tlarch 13.1975 

Total dissolved solids 251.680 Mg/L 

ELEMENT VALUE 

Ag NO 

AI ,001 

As <,OJ 

B ,002 

Ba NO 

Be NO 

Bi 110 

Ca ,05 

Cd liD 

Co ND 

Cr NO 

Cu ND 

Fe NO 

Ge NO 

Hg NO 

ELEMENT 

Li 

Mg 

Mn 

Mo 

Ni 

Pb 

Sb 

Si 

Sn 

Te 

Ti 

v 

Zn 

Zr 

1-432-E-76 

VALUE 

<.01 

.003 

ND 

1~0 

,001 

NO 

NO 

.001 

NO 

<.005 

NO 

NO 

<.nos 

110 

Explanations: All values are in percent of total dissolved solids . 
M = Greater than 0.1\ 
N.D . • Not detected (less than .001\) 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 1-432 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled September 10, 1975 Time 

Major Constituents 

Mg/L Meq/L 

Calcium (Ca ++) 1400 69.86 

Magnesium (Mg++) 205 16.86 

Sodium (Na +) 97000 4219.23 

Potassium (K+) 108 2.76 

Carbonate (co;) 0 0 

Bicarbonate (HC03) 220 3.61 

Sulfate (SO~) 344 ]. 16 

Chloride (Cl-) 87998 2481.61 

Nitrate (NO;) 44 0.71 

Silica (Si02) 4 

Hydroxide (OH-) 

Calciu11 (Acidified) 1560 

Magnesium (Acidified) 204 

Total dissolved solids 263380 

Total Anions (epm) 2493.09 Total Cations (epm) 

Other Constituents 

Lab : Field: 

Conductivity Temperature (C) 

pH 6. 4 pH 

Fluoride (F-) Carbonate ceo;) 
Bicarbonate (HCOi) 

Hydroxide (OH-) 

Conductivity 

1- 432-E-76 

Percent 
Cations or Anions 

2 

0 

98 

0 

0 

0 

0 

100 

0 

4308.71 

4.0 

7 

0 ppm 

264 ppm 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 1-432 
Lsd 8 Sec 15 Twp 96 R 11 W4th 
Alberta Research Council 
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( 1-432 -W-76 
WELL HISTORY 

OBSERVATfON WELL NUMBER 1-432 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Counc i l 
( 

El eva tion of top of cas ing 852 .so 

Water level 
Depth to water elevation 

Date (meters ) (feet) Comments 

Jan 7/75 Well completed 
Jan 11/75 88 .49 TOC 764.01 Pump test; 21 GHP for 32 min. 
Jan 13/75 99 . 84 TOC 752 . 66 Ball water sample 
Feb 5/75 102.14 HP 753.86 Shelter installed; HP • 250' 

TOC, (855.00) 
Feb 14/75 103.61 HP 752.39 Water sample; install recorder 
Mar 13/75 DST; water sample; FSI • 126# 

from 383' 
Mar 14/75 33 . 75 HP 744.42 Reinstall recorder; HP • 262 ' 

TOC, (855.12) 
Apr 16/75 33.29 HP 745.94 
Hay 12/75 32.73 old KP 747. 76 New HP • 28.75" TOC, (854.90) 
June 9/75 32 . 81 KP 747 .28 

( July 9/75 31.82 KP 750 . 53 Recorder stuck 
Aug 13/75 32.55 HP 748.14 
Sept 10/75 32.16 HP 749.41 Sampled well ; temp. 4°C 

32.17 HP 749 . 38 after sample 
Oct 7/75 33.02 HP 746.59 
Nov 5/75 33 . 21 HP 745. 97 
Dec 6/75 32.65 HP 747.80 

( 

( 

( 
MP Depth f rom measur ing point 
TOC - Dep t h f rom top of cas ing 













WELL CONSTRUCTION , 

OBSERVATION WELL NUMBER 1-507 

Lsd 8 Sec 15 Tp 96 R II W 4th 

( Alberta Research Council 

---,----
1 

KB 2 ft 

I 
' 

Construction 

Surface casing ni I lb/ft 

wall thickness 

Main casing 9.5 lb/ft 

wall thickness .205 in 

c Screen slot width none in 

screen on in '.,.;' 

slots per foot 

material 

Sand pack No 

Note: all depths refer to KB 

c Open hole interval 

9.1 m 

30 ft 

Open hole diameter 3 7/8 in 

( 

( 

•- TOC elev 852 .02 ft 

Ground elevation 

- Surface casing on n i I 

-- Bottom casing ft 

- m 

1 
Cemented to -

- Main casing 4 1/2 in 

-
-

-

Bottom casing 477 ft 
145 m 

Cemented to surface 

Top screen - ft 
- m 

Bottom screen - ft 
- II 

_ Total depth 507 ft 
155 m 

1-507 -C- 76 

851 ft 

in 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 1-507 

Lsd 8 Sec 15 Tp 96 R 11 W4th 

Alberta Research Council 

Elevation: gl 851 

KB 853 

Type of test - Casing Pos i trleve 

Date of test Karch 12 , 1975 

Testing company Johnston Testers 

TEST DATA 

Time started 1300 hrs 
Tool opened Jlt20 hrs 
First flow 2 min 
Initial shut in 30 min 
Second flow 15 min 
Final shut in 30 min 
Pulled loose at 1545 hrs 
Out of hole at 1615 hrs 
Wt on packers 3000 lbs 
Description of blow Strong initial 
puff on preflow. Weak blow on f inal 
flow decreasing to nil in 20 se§O 

Total water recovered 
Water sample No. DH 8 
Gas blow 
Remarks 

No 

Test satisfactory 
4-1/2" RBP @ 463' 
3-1/8" MFE @ 461' 

HOLE DATA 

Contractor Tri City Drilling 

ft 

Drill pipe size (OD) 2-3/8" IF 

Drill collar size (ID) 2-3/8" IF 

Drill collar length (ft) 41 ft 

Open or screened interval 477-507 

Formation tested Beaverhi 11 Lake 

1-507-0-76 

TOOL SEQUENCE 
Length 

Tool (feet) 0 D 
Sub 1.05 
HFE Tool 10.05 
Sub 0 . 65 
Positrieve Packer I. 35 4•1 /2 IN 
Total 13.10 
Packer Stub 3.50 
Recorder 7.70 
Total Interval 11 .20 

PRESSURE DATA 
(psi) 

Instru11ent No . RPG-92N 

Capacity (psig) 431 

Instrument set at (ft) 467 

Initial hydrostatic A 184 

First flow B 26 

Bl 26 

Initial shut in c 126 

Second flow D 34 

Dl 35 

Final shut in G 103 

Final hydrostatic H 184 

Bl, Dl, etc. Initial Hyd. Pressure 



1-507-D-76 

DRILL STEM TEST 

OBSERVATION WELL NUMBER 1-507 

PRESSURE INCREMENTS 

Rec order RPG-92N 

Initial Shut In 

point pressure t+llt/llt 
(min) (psi) 

5 62.8 1.40 
10 86.8 1.20 

15 128.1 I. 13 
20 126.8 1.10 
25 126.0 1.08 

·30 126.0 1.066 @ ·· -

( 

Final Shut In 

point pressure t+lit/llt 
(min} (psi) 

5 41.8 4.oo 
10 57.5 2. 50 
15 103.0 2.00 
20 103.0 1. 75 
25 103 .0 1.60 

30 103.0 1.50 



SHUT-IN PRESSURE DATA 
Well Number : 1-507 
Date : March 12, 1975 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.- A 
Pressure= 126 p.s.i. Final s.i.- • 
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SHUT -IN PRESSURE DATA 
Well Number : 1-507 
Date : March 12, 1975 

----------------------
Transm1ssivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir lmt ial s.1.- .o. 
Pressure= 126 p.s.i. Final s. i.- • 
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SHUT -IN PRESSURE DATA 
Well Number : 1-507 
Date: March 12. 1975 

----------------------
Transmissivi ty• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.- A 
Pressure = 103 p.s.i. Fanal s.i. - • 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 1-507 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

Pump test on well 1-507 Sample source 

Date sampled January 13, 1975 Time 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (SD4) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

Mg/L Meq/L 

930 46.50 

0.3 0.03 

26375 1146.74 

86 2.21 

36 0.09 

0 0 

1535 2.31 

48000 97.60 

0.2 0 

3.9 

73300 

1385.3 Total Cations (epm) 

Other Constituents 

8000+ 

11.6 

0.2 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CD3) 

Bicarbonate (Hco;) 

Hydroxide (OH-) 

Conductivity 

1-507-E-76 

Percent 
Cations or Anions 

3.9 

0 

95.9 

0,2 

1.2 

0 

2.3 

97.6 

0.1 

1195.5 

4.4 

11.9 

49 

0 

137 

ppm 

ppm 

ppm 



1-507-E-76 

SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL NUMBER 1·507 

Lsd 8 Sec 15 Twp ~6 R 11 W4th 

Alberta Research Council 

Sample source Dril I stem test on well 1•507 

Date of sampling Harch 13, 1975 

Total dissolved solids 259,760 Mg/L 

ELEMENT VALUE ELEMENT VALUE 

Ag ND Li < . 01 

Al .0011 Mg .002 

As < . 01 Mn tiD 

B .002 Mo ND 

Ba ND Ni ,001 

Be HD Pb .004 

( Bi r~D Sb ND 

Ca .04 Si . 001 

Cd fl[) Sn HD 

Co tiD Te <.005 

Cr un Ti NO 

Cu .002 v tiD 

Fe t~D Zn <.005 

Ge ND Zr NO 

Hg ND 

Explanations: All values a re in percent of total dissolved solids. 
M = Greater than 0.1\ 
N. D. • Not detected (less than .001\) 

( 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 1-507 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

Sample s ource 

Date sampled 

Drill stem test on 1-507 

March 13, 1975 Time 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (so;) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

4360 .3 

Mg/L 

1000 

340 

109688 

150 

0 

44 

3735 

152000 

5.5 

25~760 

Meq/ L 

50.0 

28.3 

4769.0 

3 . ~ 

0 

0. 7 

77. 8 

4281.7 

0.1 

Total Cations (epm) 

Other Constituents 

8000+ 

7.5 

0 ppm 

Field: 

Te11perature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH- ) 

Conductivity 

1- 507-E- 76 

Percent 
Cations or Anions 

1.0 

0.6 

98.3 

0.1 

0 

0 

1.8 

98 .2 

0 

4851 .2 

0 

88 

ppm 

ppm 



c 

( 

( 

WATER ANALYSIS 

OBSERVATION WELL NUMBER 1-507 

Lsd 8 Sec 15 Twp 96 R II W4th 

Alberta Research Council 

Sample source 

Date sampled 

Bailed from 1-507 

February 14, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (No;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

1084 54.2 

380 31.7 

120313 5231.0 

108 2.8 

0 0 

264 4.3 

4150 8].5 

160000 4507.0 

0.3 0 

15.3 

274280 

4597.9 Total Cations (epm) 

Other Constituents 

8000+ 

6.7 

0 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH ) 

Conductivity 

1-507-E-76 

Percent 
Cations or Anions 

1.0 

0. 6 

98.3 

0.1 

0 

0.1 

1.9 

98.0 

0 

5319.6 

6.8 

0 ppm 

517 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 1-507 

Lsd 8 Sec 15 Twp 96 R II W4th 

Alberta Research Council 

Sample source 

Date sampled 

Balled 

September 10, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HCOj) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/ L 

1240 61 . 88 

252 20 . 72 

99250 4317. 09 

119 3. 04 

0 0 

0 0 

4000 83.28 

155998 4399.27 

340 5. 48 

2.3 

1180 

223 

268810 

4488.03 Total Cations (epm) 

Other Constituents 

4.1 

0 ppm 

Field: 

Te11perature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

1- 507-E- 76 

Percent 
Cations or Anions 

0 

98 

0 

0 

0 

2 

98 

0 

4402 . 73 

4.5 

6 

0 ppm 

]3.2 ppm 
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WATER LEVEL HYDROGRAPH 

OBSERVATIOU WELL NUMBER 1-507 
Lsd 8 Sec 15 Twp 96 R 11 W4th 
Alberta Research Council 
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1- 50 7-W- 76 
WELL HISTORY 

OBSERVATfON WELL NUMBER 1-507 

Lsd 8 Sec 15 Twp 96 R II W4th 

Alberta Research Council 

Ele vation of t op of casing 852 .02 

Water level 
Depth to water elevation 

Date (mete rs) (feet) Comments 

Jan 10/75 Well completed 
Jan 11/75 22.73 TOC 777. 47 Bai I 84 gallons 
Jan 12/75 22.73 TOC 777.47 Pump test @ 10 GPH for 57 min . 
Jan 13/75 37.50 TOC 729.02 Pump 100 gall ons ; water sample 
Feb 2/75 37 . 43 HP 732 . 09 Install shelter ; HP • 2.84' 

TOC, (854.86) 
Feb 14/75 38.30 MP 729.24 Install recorder 
Har 13/75 OST; water sampl e 
1'\ar Jlt/75 55.14 HP 674 . 0 
1'\ar 18/75 Reinstall shelter; HP • 3.02' 

TOC, (855.04) 
Apr 16/75 53. 52 HP 679.49 

c May 12/75 5lt.07 old HP 677.69 New HP • 36" TOC, (855.02) 
June 9/75 53.59 HP 679.24 
July 9/75 53. 19 HP 680 . 55 Recorder stuck 
Aug 13/75 52 . 53 HP 682.72 
Sept 10/75 52. 11 HP 681t . 09 Sampled well; t emp. lt.5°C 

52 . 60 HP 682.1t9 after sample 
Oct 7175 52.22 HP 683.73 
Nov 5175 51.86 HP 681t.92 
Dec 6/75 51.1t8 HP 686.16 

c 

( 

MP Depth f r om meas uring point 
TOC - Depth fr om t op of cas ing 

( 
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WELL CONSTRUCTION , 

OBSERVATION WELL NUMBER 1·726 

Lsd 8 Sec 15 Tp 96 R 11 W4th 

Alberta Research Council 

---,----
1 

KB 5 ft 

I 
' '..:~~~}.'~-:.~~ ... .r_;. 

Construction 

Surface casing 17 lb/ft 

wall thickness .231 in 

Main casing 9. 5 lb/ft 

wall thickness .205 in 

Screen slot width none in 

screen OD in '/ 

slots per foot 

material 

Sand pack No 

Note : all depths refer to XB 

Open hole interval 36 ft 

11 m 

Open hole diameter 3 7/ 8 in 

1-726-C-76 

•- TOC elev 852.01 ft 

Ground elevation - 850 f t 

- Surface casing 00 

-- Bottom casing 59 ft 

18 m 

1 
Cemented to surface 

- Main casing 4 1/2 in 

Bottom casing 690 ft - 210 m 

Cemented to surface 

-- Top screen - ft 
- m 

- Bottom screen -
-

..._ Total depth 726 ft 
221 .. 

ft 

• 

7 in 





r 

c 

c 

( 

( 

DRILL STEM TEST 

OBSERVATION WELL NUMBER 1-726 

Lsd 8 Sec 15 Tp 96 R 11 W4th 

Alberta Research Council 

Elevation: gl 850 

KB 852 

Type of test - Casing Positrieve 
Date of test March 18, 1975 

Testing company Johnston Testers 

TEST DATA 

Time started 0830 hrs 
Tool opened 1024 hrs 
First flow 1 min 
Initial shut in 30 min 
Second flow 15 min 
Final shut in 60 min 
Pulled loose at 1220 hrs 
Out of hole at 1300 hrs 
Wt on packers 3000 lbs 
Description of blow Weak initial 
puff , faint air blow decreasing to nil in 
10 seconds 

Total water recovered 5 ft 
Water sample No . DH 11 

Gas blow No 

Remarks Test satisfactory 
4-ltr• RPB set at 667' 
3-118" HFE set at 665' 

HOLE DATA 

Contractor Tri City Ori I ling 
Drill pipe size (OD) 2-3/8" IF 

Drill collar size (ID) 
Drill collar length (ft) 

2-3/8" IF 
41 ft 

Open or screened interval 690-726 

Formation tested Hethy 

TOOL SEQUENCE 
Length 

Tool (feet) 
Sub 1.05 
HFE Tool 10. 05 
Sub 0.65 
Positrieve Packer I. 35 
Total 13 . 10 
Packer Stub 3. 50 
Recorder ] . ]0 
Recorder ].]0 
Total Interval 18.90 

PRESSURE DATA 
(psi) 

Instrument No. 
Capacity (psig) 
Instrument set at (ft) 
Initial hydrostatic A 
First flow 

Initial shut in 
Second flow 

Final shut in 
Final hydrostatic 

B 

Bl 
c 
D 

Dl 
G 

H 

RPG-89N 
400 

678 

111 

2 

2 

36 

9 

9 
14 

111 

1-726-D-76 

0 D 

~-1/2 IN 

RPG-92N 
431 

686 

115 

4 

4 

39 
12 

12 

18 

115 

Bl, Dl, etc. Initial Hyd. Pressure 



1-726-D-76 

DRILL STEM TEST 

OBSERVATION WELL NUMBER 1-726 

PRESSURE INCREMENTS 

( Recorder RPG-92 N 

Initial Shut In 

point pressure t+At/At 
(min) (psi) 

( 5 27.7 1.20 
10 38 . 1 1.10 

15 38.3 1.07 
20 38 .6 1.05 

25 39 1.04 

30 39 1. 033 

( 

Final Shut ln 
®. - -. 

point pressure t+At/At 
(Jlin) (psi) 

5 10.8 lt.OO 
10 14.5 2.50 
15 15.2 2.00 

c 20 15.7 1. 75 
25 16.0 1.60 

30 16.6 1.50 

35 16.8 l.IJ3 
Ito 17.1 1.38 

( lt5 17.4 1.33 
50 17.6 1.30 

55 17.8 1.27 
60 18.0 1.25 

( 
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SHUT -IN PRESSURE DATA 
Well Number: 1-726 
Date: March 18, 1975 

----------------------
Transmissivity• 2.9 •1C)3m2/day 

Hydraulic Conductivity•l.9x10'7 em /sec 

Extrapolated Reservoir Initial s.i.- t> 
Pressure = 19.9 p.s.i. Final s.i.- • 
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SHUT -IN PRESSURE DATA 
Wel l Number : 1-726 
Date : March 18, 1975 

----------------------
Transmissivity• 

Hydraulic Conduct ivity• 

Extrapolated Reservoir Init ial s. i.- .6 
Pressure ,. 39 p.s.i. Final s.i. - • 

I ! 

' 

----- ---------
10 9 8 7 6 5 ~ 

n 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 1-726 

Lsd 8 Sec 15 Twp 96 R I I W4th 

Alberta Research Council 

Sample source Balled from 1-726 

Date sampled January 13, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (so;) 
Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH - ) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

70.507 

Mg/L 

974 . 0 

0. 3 

534 .0 

57.0 

40.8 

0.0 

1415.0 

850.0 

1.2 

1.9 

267 .0 

4,264 

Meq/L 

48 .60 

0.02 

23.23 

1.46 

1.36 

0.00 

29.46 

23.97 

0.02 

15.70 

Total Cations (epm) 

Other Constituents 

8000 + 

12.0 

0. 20 ppm 

Field : 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

1-726- E-7 6 

Percent 
Cations or Anions 

66 . 3 

0.0 

31.7 

2. 0 

1.9 

0. 0 

41.8 

34 .0 

o.o 

22 . 3 

73 . 313 

3. 9 

12 . 5 

36 

0 

322 

ppm 

ppm 

ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 1·726 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Drill stem test on 1-726 

March 18, 1975 Time 

Calcium (Ca++) 

" . ( ++ I'Jagnes1um Mg ) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride {Cl-) 

Nitrate (NO;) 

Silica (Sio2 ) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

65.124 

Mg/L 

842 .0 

0.3 

361.0 

62.0 

40.8 

o.o 
1290.0 

874.0 

5.5 

1.3 

207.0 

3970.0 

Meq/L 

42.02 

0.02 

15.70 

1.59 

1.36 

0.00 

26.86 

24 . 65 

0. 09 

12 . 17 

Total Cations (epm) 

Other Constituents 

7000 

11.9 

0. 2 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

1 -726- E-76 

Percent 
Cations or Anions 

70 .8 

0.0 

26.5 

2.7 

2.1 

0.0 

41.2 

37.8 

0. 1 

18. 7 

59.329 

12. 2 

25 . ppm 

0 

279 

ppm 

ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 1-726 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Balled from 1-726 

February 14, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl.) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH.) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F") 

103.7 

Mg/L 

992 

0.1 

1200 

76 

36 

0 

1410 

2040 

1.0 

1.6 

6692 

Meq/L 

49.6 

0 

52 . 2 

2.0 

1.2 

0 

29.4 

57.5 

0 

Total Cations (epm) 

Other Constituents 

SOOO+ 

12. 0 

0.7 ppm 

Field : 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

1 ·726- E-76 

Percent 
Cations or Anions 

47 . 8 

0 

50 . 3 

1.9 

1.4 

0 

33.4 

65 . 3 

0 

88 . 1 

11.9 

0 ppm 

0 ppm 

349 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 1-726 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

Sample source 

Date sampled 

8ai led 

September 9 , 1975 Time 

Major Constituents 

Calcium (Ca ++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

167.29 

Mg/L 

950 

0 

2269 

77 

192 

0 

2250 

2100 

27.5 

6.4 

925 

1020 

8.3 

9528 

Meq/L 

47.41 

0 

98.70 

1.97 

6.40 

0 

46.85 

59.22 

0.44 

54.)8 

Total Cations (epm) 

Other Constituents 

11.8 

1.2 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HCO~) 

Hydroxide (OH-) 

Conductivity 

1 - 726-E - 76 

Percent 
Cations or Anions 

32 

0 

67 

4 

0 

28 

35 

0 

33 

148.08 

6.5 

12. 3 

60.5 ppm 

Oppm 

187 ppm 
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WATER LEVEL HYOROGRAPH 

OBSERVATION WELL NUMBER 1-726 
Lsd 8 Sec 15 Twp 96 R 11 W4th 
Alberta Research Council 
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( WELL HISTORY 

OBSERVATfON WELL NUMBER 1-726 

Lsd 8 Sec 15 Twp 96 R II Ji1 4th 

Alberta Research Council 

( 
Elevation of top of casing 852.01 

c Water level 
Depth to water elevation 

Date (meters) (feet) Comllents 

Jan 10/75 Well completed 
Jan ll/75 22.62 roc 777.82 Bai 1 140-150 gallons; water sample 
Jan 13/75 99.09 roc 526.96 
Jan 15/75 103. 11 roc 513.49 
Feb 2/75 103.40 TOC 512.86 
Feb 14/75 104. 16 roc 510.37 Bail 30 gallons; water sample 
Mar 18/75 DST; water sample; FSI ~ 39# from 

678'; shelter installed 
Apr 16/75 446 HP 408.47 HP = 2.46' roc, (854.47) 
May 12/75 137. 21 MP 404 . 42 
June 9/75 137.20 HP 404.45 
July 9/75 137.18 HP 404.55 
Aug 13/75 136.38 HP 40].14 
Sept 10/75 137.76 HP 402.62 Sampled well; temp. 6. 5°C 
Oct 7175 139.53 HP 396.81 
Nov 5/75 135. 53 HP 40!L93 
Dec 6/75 137.67 HP 402.91 

c 

( 

( 

MP Depth from measuring point 
TOC - Depth from top of casing 
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INTRODUCTION 

The Groundwater Division of Alberta Research Council undertook, in 

1974, to investigate the regional hydrogeology of the Athabasca Oil 

Sands. The purpose of this study is to develop a hydrogeological model 

of the area for use in technical and environmental planning . Some 

examples of potential uses of the model are: locating water supplies 

for towns and processing plants, planning dewatering schemes in the 

vicinity of mines, determining the position of storage sites for solid 

and liquid industrial waste on the surface or underground, and planning 

restoration of disturbed land . 

Groundwater data is not abundant in the area, so installation of 

groundwater observation wells was necessary. These observation wells 

were dr i lied in groups in order to sample heads and chemistry at various 

depths below the surface. Seven sites, containing 36 ind ividual wells, 

were instrumented in this manner during the winter of 1974-75. 

The factual details of this system are important to users for 

various differing reasons and thus a readily available document out

lining these details is warranted. This publication groups the informa

tion by site. There is one publication for each well site. Included in 

each site publication are: 1) geological and geophysical logs; 2) annual 

hydrographs, 3) drill-stem test results, 4) aquifer testing results, 

5) well history, 6) water analyses, and 7) well completion details. 

The loose-leaf format has been chosen to facilitate periodic updating 

with such information as hydrographs, water analyses and well history. 

The page indexing system is also consistent with the updating process. 

All updating packages will be noted in the Alberta Research Council List 

of Publications. 

Each site publication is divided into sections dealing with each 

individual well in addition to this introduction and legend. 
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There were seven piezometer nests in the system on August 31, 1975. 

Four companies have made available a total of nine wells for inclusion 

in the system . Oata from these wells will be published in the same 

format as those constructed with government financing. Table I I ists 

the location of wells in the system as of August 31, 1975 . Map I indi

cates the location of these wells. Publications ava i lable as of the 

date of this document include those for sites 1, 2, 3, 6, 7, 8 and 9. 

Table 1 

Athabasca Oi l Sands Observation Wells 

August 31, 1975 

Location 
(W 4th) 

Lsd 8-15-96-11 

Lsd 1-11-97-12 

Lsd 9-26-97- 13 

Lsd 2-18-95-9 

Lsd 13-20-95-8 

Lsd 5-30-94-7 

Lsd 1 and 
Lsd 16- 4-94-6 

Lsd 15-3-96-11 

Lsd 14-36-95-12 

Lsd 5-21-95-12 

Lsd 9-20-95-12 

Lsd 1-1-96-11 

Lsd 9-9-96-10 

Lsd 10-20-96-7 

Site Number 

I 

2 

3 
6 

7 
8 

9 

BP-lW 

BP-2WA 

BP-3W 

BP-4W 

Fina 73-2 

Fina 73-6 

Tenneco 1 
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PAGE INDEXING 

The numbering of pages in the repcrt is as follows: 

Well Number -Subject Code- Year of Publication 

Well Number -the name used for designating the well 

Subject Code- as follows: 

I - Introduction (no site number indicated) 

L - Legend (no site number indicated) 

L-76 

G - General site information including geological logs, 

geophysical logs and site plan (no well number indicated) 

C - Wel 1 construction details 

D -Drill stem testing 

A - Aquifer testing 

E Chemical analyses including spectral emission estimates 

and routine water analyses 

H - Annual hydrograph 

w -Well history 

So that new pages may be easily added, pages have not been consecutively 

numbered . The user should insert new pages in the appropriate order 

within the tabbed section for that particular well. 



Symbol 

C&GLL 

CPS 

elev 

epm 

ft 

gl 

10 

igpm 

KB 

( Lsd 

m 

Mer 

Meg/l 

MFE 

Mg/L 

Min 

MP 

MV 

( 00 

ppm 

psi 

Q 

l R 

RBP 

Road A 11' c 

Sec. 

55 

SYMBOLS 

Units or Parameter 

Analysis done at Chemical and Geological 

Laboratories Ltd. 

counts per second 

elevation in feet above mean sea level 

(geodetic datum) 

equivalents per million 

foot 

ground level - feet above geodetic datum 

inside diameter - inches 

Imperial gallons per minute 

Ke 11 y Bushing 

legal subdivision 

metre 

meridian 

milliequivalents per litre 

multi formation evaluator 

mi II igrams per 1 itre 

minutes 

measuring point 

mi 11 ivo 1 ts 

outside diamter - inches 

parts per million 

pounds per square inch 

pumping rate - igpm 

range 

recorder bypass 

road a 11 owance 

section 

stainless steel 

L-76 
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Symbol 

T 

t 

t I 

M 

Tp 

TOC 

TSTM 

Wt 

Units or Parameter 

transmissivity - square metres/day 

time since pumping started (pump 

testing) or time of flow period 

(drill stem testing) -minutes 

time since pumping stopped - minutes 

time of shut in period - minutes 

township 

top of casing 

too small to measure 

weight 

L-76 
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GEOLOGICAL LEGEND 

Symbol Rock Unit Symbol Stratigraphic Unit 

t i 11 Qd unconsolidated deposits 

sand & gravel 
Klb La Biche Fm. 

sand Kpl Pelican Fm. 

Kj Jol i Fou Fm. 
sandstone 

Kg Grand Rapids Fm. 

arkosic sandstone Kc Clearwater Fm. 

l'. ·· · ·~ . .. . . . ·: .·.·.·.·.·.·.·. s i 1 t 
Km McMurray Fm . 

( r···· .... J .. .. .. .. .. siltstone Dbl Beaverh i II Lake Gp . 

IM Waterways Fm. 
silt & sandstone 

Dpe Prairie Evaporite Fm. 

clay Dmt Methy Fm. 

Dmr Mclean River Fm. 
sandy clay 

Dl La Loche Fm. 

shale 

Precambrian 
sandstone & shale 

oilsand 

shaley dolomite 

VZZZLJ gypsum 

re % %1 dolomite 

n : , :1 1 imes t one 
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CHEMICAL ANALYSES 

Two types of chemical analysis were performed on water samples: 

complete routine analysis and a spectral emission estimate for 29 

elements . Many of the samples collected during 1975 appear to be influ

enced by the cement used to seal the wel l casing into place. Water 

affected by cement will exhibit high values of pH, hydrox ide, calcium 

and chloride. The reader should regard waters with a pH greater than 

about 10 as probably cement-contaminated. 

Cementing of the casings into place must be done due to the close 

proximity of the wells to each other in the site. Without cement, the 

movement of fluids and transmission of pressures along the boreholes 

would always be a possibil i ty . It is expected that the influence of the 

cement will diminish with time. 

All wells in the Network will be sampled by bailing at least once a 

year for the first few years . 

Most water analyses are being done at Alberta Research Council . 

Those done at other laboratories are indicated by a notation under 
11Sample source11

• 

WELL CONSTRUCTION 

The general procedure at each site was to drill the deepest well 

first to determine the exact geology of the location. 

shallower aquifers were then selected for monitoring. 

well 30 to 50 feet deep was constructed at each site. 

Two to four 

A water tab I e 

Once an aquifer was selec ted for monitoring the construction pro

cedure was generally as follows: 

1. drill to about 5 feet above the zone 

2. land casing and cement to surface 
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J . drill through the aquifer using very light mud 

4. insert a screening device (if necessary). 

L-76 

The section on "Well Construction'' notes any changes from the above 

procedure. Information such as casing tallies, amounts of cement, types 

of float equipment and daily drilling precis are not included. This 

type of information is available from the Engineer's Report on file at 

the Groundwater Division. 

Two drilling rigs were used simultaneously during the 1974-1975 

drilling season. Both were Failing 1500; one was trailer mounted and 

capable of 2,000-foot depths, the other was truck mounted and capable of 

about 1,200-foot depths. 

A conventional oil-field cementing unit was utilized to cement 

casing strings. Cement returns to the surface were observed in nearly 

every we 11. 

WELL HI STORY 

A record is kept of all major events occurring to each well. This 

is presented in the "Well History". Included in this tabulation are 

manual measurements of water level, pumping tests, water sampling, and 

any other event of potential hydrogeological interest. 

GENERAL SITE INFORMATION 

This section contains: 

1) A well site plan showing location within the section and a detail 

showing the configuration of the individual wells. 

2) A geological sample description giving the field description of the 

actual sample obtained during the drilling of the deepest hole. 

Samples were usually obtained at 10-foot intervals of drilling. 
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3) Geophysical and geological logs of the deepest hole. Spontaneous 

potential, single point resistance, natural gamma and uncompensated 

density were the logs run during the 1974-75 drilling. The geolo

gical log presented represents an interpretation based upon the 

sample description and the geophysical logs. The open portion of 

each well is indicated along the left side of the geological log. 

Geological and geophysical logging was not done on every well at a 

site. It was assumed that geological conditions would be reasonably 

uniform across the site and that the extra effort was not warranted. 

ANNUAL HYDROGRAPHS 

There are two methods for monitoring of water levels in the Obser

vation Well Network; either by continuous recorder or by monthly manual 

measurements. Wells in which the depth to water is Jess than about 200 

feet are usually instrumented with a Stevens Type F recorder equipped 

with a 32 day clock. If the depth to water exceeds about 200 feet this 

type of recording procedure is not adequate. At present monthly manual 

measurements are made in those wells when the depth to water exceeds 

200 feet. 

AQUIFER AND DRILL STEM TESTING 

Soon after completion, all wells were tested for production either 

by pumping or bailing. Information from these types of tests is pre

sented in the section on "Aquifer Testing11
• 

Many wells, particularly the very deep ones, exhibit very low 

static heads. This great depth to water made pumping tests impossible 

because of the nature of the equipment available. Bailing tests on 

wells with very great depths to water are extremely difficult due to the 
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measuring tape sticking to the wet casing. Conventional oil-field drill 

stem testing equipment was selected in an attempt to produce perme

ability and head values in the wells with deep water levels. Informa

tion from these drill stem tests is presented in the section on "Drill 

Stem Testing". A Horner Plot of shut-in pressure versus the dimension

less (t + ~t)/~t is presented . The value of static reservoir pressure 

is obtained from this procedure. Values of transmissivity and hydraulic 

conductivity can also be obtained from this plot in the following 

manner : 

1440 v 
t 

162.6 Qb 
T = M 

T K=-h 

where: 

Qb = 
v = 
t = 
T -M = 
k = 
h = 

production rate in barrels per day 

volume of production into drill collars and stem 

total flow time of test 

transmissivity in mill idarcy-feet 

slope of final shut-in pressure plot 

permeability in millidarcys 

thickness of the aquifer- usually the length 

of the tested section . 

The results of aquifer testing by pumping or bailing are presented 

on a semilog or Jacob type plot. 

Values of transmissivity are expressed in the metric units of 

square metres per day. Permeability is expressed as centimetres per 

second. 
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OBSERVATION WELL SITE 

1-11-97-U W4th 

ALBER T A RESEARCH COUNCIL 

2 

0 100 200 300 Mf TE -~ 
~~--~~~ ~1---riLI-,1--~11 
o •oo eoo 1000 FEn 

__ 11 ----------------------
97-12 

0 

I 
0 

I 
I 
IE, 

I 
WELL ~l lE 

WELLSITE DETAIL 

10 
I I 

20 30 METERS 

I 
1 

I \ 

• 2-525 

80 100 FEET 

2-222 • 
• 2-46 

• 2-402 

2-G-76 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Two 

Lsd I Sec II Twp 97 R 12 W4th 

Alberta Research Council 

Ground elevation IOS9 Total depth 52S 

KB elevation 

Interval 
from 
(feet below 

30 

60 

80 

' 

1064 

to 
KB) Description Formation 

10 Grey silt with sands up to .5 mm, poor Drift 

20 

30 

M 

80 

110 

120 

130 

140 

ISO 

160 

snrtlnp, sands angular to sub-angular, quartz 
K-feldspar 

Grey slit and very fine sands, occasional coarse 
sub-rounded quartz S% 

He II sorted, light grey si It - very fl M sand 

Clay,medlum gray 

Clay, and silt, medium grey 

Clay, medium grey 

Clay to mP.dlum sand, clay and silt so; very 
fine and fine sand, 4St, very poor sorting, 
glauconite abundant In clay silt range 

Clay, medium grey 

Silt and clay, medium grey 

Fine- very fine sand and silt, some bitumen 
Impregnation, poor sorting, sand angular to sub
rounded, moderate sphericity, overall brownish 
medium grey 

Very fine sand, medium ~rown to grey, well sorted, 
some bitumen 

220 Sand 

230 Sand, very fine to fine grained, well sorted, minor 
oil stain 

250 

Sand and clay, sand-brown, very fine to fine grained, 
well sorted, minor oil stain, clay- sllty grey 

Clay and sand, clay-dark grey, very silty sand, 
angular 

260 Sand and clay, sand-llght brown, very fine grained, 
minor ollstaln, clay-silty, micaceous, pod of oil 
sand 

Clearwater 

McMurray 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER T~>lo (c:ontlnued) 

Lsd 1 Sec I I Twp 97 R 12 W4th 

Alberta Research Council 

Ground elevation Total depth 

KB elevation 

Interval 
from to 
(feet below XB) 

260 lt20 

lt20 470 

lt70 It SO 

.. 90 

525 

Description 

Oil sand, bl~ek, very fine to medl~ grained 
well sorted, minor lneluslons of barren sand 

Quartz sand, eO*rse grained, sub-rounded to 
rounded, elear and translucent grains, well 
sorted 

Tar, traces of limestone 

Limestone, ll!'ht grey, micritic, fine mudstone 

Limey mudstone, light grey, micritic 

Formation 

Reaverhlll lake 
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GEOPHYSICAL AND GEOLOGICAL LOGS 

OBSERVATION WELL SITE 2 

1-11-97-12 W4th 

ALBERTA RESEARCH COUNCIL 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 2-46 

Lsd Sec II Tp 97 R 12 

Alberta Research Council 

w 4th 

---.----
1 

KB 2 ft 

I 
t 

Construction 

Surface casing nil lb/ft 

wall thickness 

Main casing 9.5 lb/ft 

wall thickness .205 in 

Screen slot width .007 in 

screen 00 3 1/2 in ·.,; 

slots per foot 

material ss 

Sand pack Yes 

Note: all depths refer to KB 

5 ft - 3 In blank pipe -

5 ft - 3 in blank pipe -

·- roc elev 1060.92 ft 

- Surface casing 00 ni 1 

-- Bottom casing - ft 

- m 

Cemented to 

+- Main casing 4 1/2 in 

-
-

Bottom casing 32 ft 
10 11 

Cemented at surface 

Top screen 

Bottom screen 

36 ft 
II 11 

41 ft 
12 II 

_ Total depth 46 ft 
14 Ill 

2-46-C-76 

i n 



2-46-A- 76 

( 
• <l I l I I 

~ 
' I Ol> c: ... 

-~ Q) 

~ J 
I 

I I ..... ~ I ' ' 

I 
0 oO 0. 
...J ~ -
0. I . 
N~ I ! z .. I ~ -- > 

I 
4l ~ I 8 .0 ~ E E c: Q. 

I I ~ :::l Q) 1/) .!? 
~ z: !:i 0 

I l I~ 
<( :::w ::::l ..: 

I a: 4l ... 1/) 

c~ ~ w " • 

I l a: 0 ,_ 

I -- ~---4-
I 

I I I 
! I I I 

I 
I 

I 

( 

8 

I 
i 

I I I I 

I I 
I 

I 
I 

' 
I I I 0 

' I 
. !2 

I I I 
I i l 

c 

I 
I I 

I I 

I I 

I 
I I 

I I 
~ j I ' f ~ c 

I ~ 

I 

i 
~ 

I i 14 I 

~· I 
I 

0 

I 
l 

I 

41 -

(_ 

{ 

'~ 0. ~ 



( 

( 

( 

( 

WATER ANALYSIS 

OBSERVATION WELL NUMBER 2-46 

Lsd Sec II Twp 97 R 12 W4th 

Alberta Research Council 

Sample source Bai led from 2-46 

Date sampled January 17, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (JC+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (CI") 

Nitrate (No;) 

Silica (Si02) 

Hydrox i de (OH-) 

Calc ium (Acidifi ed) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivi ty 

pH 

Fluoride (F-) 

Mg/L Meq/L 

73.0 3.64 

44 .0 3.62 

328.0 14. 27 

6.3 0.16 

4.8 0.16 

188.0 3.08 

775 .0 16.14 

72 .0 2.03 

6.0 0. 10 

).6 

1510.0 

21.504 Total Cations (epm) 

Other Constituents 

1870 

8.5 

o.g ppm 

Field : 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

2-46-E-76 

Percent 
Cations or Anions 

16.8 

16. 7 

65 .8 

0. 7 

0.7 

14.3 

75.0 

9.4 

0.5 

21 . 689 

2.2 

8.9 

22 ppm 

ISS 

2600 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 2-46 

Lsd Sec 11 Twp 97 R 12 W4th 

( Alberta Research Council 

Sample source Bailed 

Date sampled September 9, 1975 Time 

c Major Constituents 

Percent 
Mg/L Meq/L Cations or Anions 

c . ( ++ alc1um Ca ) 50 2.50 5 

Magnesium (Mg++) 46 3.78 8 

Sodium (Na +) 1000 43.50 87 

Potassium (K+) 8.8 0.23 0 

Carbonate cco;) 0 0 0 

Bicarbonate (HCOj) 1269 20.80 40 

c Sulfate (S04) 1085 22.59 44 

Chloride (Cl-) 284 8.01 16 

Nitrate (NO;) 0 0 0 

Silica (SiOz) 5.8 

Hydroxide (OH-) 

Calcium (Acidified) 700 

Magnesium (Acidified) 251 

Total dissolved solids 3182 

Total Anions (epm) 51.40 Total Cations (epm) 50.01 

c 
Other Constituents 

Lab: Field: 

( 
Conductivity 5750 Temperature (C) 4.0 

pH 8.0 pH 7.4 

Fluoride (F-) 0.8 ppm Carbonate cco;) 60 ppm 

Bicarbonate (HC03) 1220 ppm 

( 
Hydroxide (OH-) 

Conductivity 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 2-46 
Lsd 1 Sec 11 Twp 97 R 12 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 2-46 

Lsd 1 Sec 11 Twp 97 R 12 W4th 

Alberta Research Council 

Elevation of top of casing 1060. 92 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 11/75 
Jan 16/75 5. 10 TOC 1044 . 19 
Jan 17/75 
Jan 23/75 8. 73 TOC 1032. 24 
Jan 24/75 8. 63 TOC 1032.61 
Jan 26/75 8.54 TOC 1032. 91 
Feb 13/75 7. 64 HP 1038. 55 

Har 12/75 6.95 HP 1040 .81 
Apr 17/75 6. 87 HP 1041.08 
Hay 12/75 7.32 old HP 1039.61 
June 9/75 6.27 HP 1042.93 
July 9/75 5.80 HP 1044 .48 
Aug 14/75 5.57 HP 1045.23 
Sept 9/75 5.43 HP 1045.68 

5.92 HP 1044.08 
Oc;t 7/75 5. 32 HP 1046. 05 
Nov 6/75 5. 21 HP 1046.41 
Dec; 6/75 5.25 HP 1046.28 

MP - Depth from measuring point 
TOC - Depth from top of casing 

2-46-W-76 

Comments 

Well c;ompleted 
Bai I dry 
W•ter sample, ba II 

Ba II dry 

Install rec;order; Install 
shelter HP • 2.69'TOC, 
(1063.61) 

New HP • 31" (1063.50) 

Sampled well; temp. 3°C 
after sample 













WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 2-222 

( 
Lsd Sec 11 Tp 97 R 12 

Alberta Research Council 

w 4th 

---.----
( 

KB 5 ft 

l 
' 

Const r uction 

Surface casing ni I lb/ft 

wall thickness 

Main casing 9.5 lb/ft 

( wall thickness .205 in 

Screen slot width .007 in 

screen OD 3 1/2 in ',.; 

slots per foot 

material ss 

Sand pack Ho 

Note: all depths refer to KB 

5 ft - 3 in blank pipe -
( 

( 

5 ft - 3 in blank pipe -
( 

• - roc elev 1061.70 ft 

Ground elevation 

- Surface casing OD nll 

..-- Bottom casing - ft 

Cemented to 

- Main casing 4 1/2 in 

-
-

Bottom casing 207 

63 . 1 

Cemented to surface 

Top screen 207 ft 
63. I 11 

ft 
II 

Bottom screen 217 ft 
66.1 m 

.._ Total depth 222 ft 
67.7 m 

m 

2-222-C-76 

1060 ft 

in 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 2-222 

Lsd Sec 11 Tp 97 R 12 W4th 

Alberta Research Council 

Elevation: gl 1060 

.KB 1062 

Type of test - Casing Positrieve 

Date of test March 14, 1975 

Testing company Johnston Testers 

TEST DATA 

Time started 0940 hrs 
Tool opened 1005 hrs 
First flow min 
Initial shut in 30 min 
Second flow 30 min 
Final shut in 30 min 
Pulled loose at 1145 hrs 
Out of hole at 1200 hrs 
Wt on packers 2000 lbs 
Description of blow Strong i n i t i a I 
puff, strong blow, gas to surface 

-(,wo ml nut~. 
otal water recovered 60 

Water sample No . DH 14 

Gas blow Yes, T S T M 

Remarks Test satisfactory 
4-1/2" RBP @ 191 I 

3·1/8" HFE @ 189' 

HOLE DATA 

Contractor Trl City Dri I ling 

in 

ft 

Drill pipe size (OD) 2-3/8" IF 

Drill collar size (ID) 2-3/8" IF 

Drill collar length (ft) 41 ft 

Open or screened interval 207-217 

Formation tested Clearwater 

2-222-D- 76 

Tool 
Sub 

TOOL SEQUENCE 
Length 
(feet) 

HFE Tool 
Sub 
Positrieve Packer 
Total 
Packer Stub 
Recorder 
Total Interval 

1.05 
10.05 
0.65 
1.35 

13 . 10 
).50 
7.70 

11.20 

PRESSURE DATA 
(psi) 

Instrument No . RPG-92N 

Capacity (psi g) 431 

Instrument set at (ft) 195 

Initial hydrostatic A 39 

First flow B 16 

Bl 16 

Initial shut in c 27 

Second flow D 21 

Dl 24 

Final shut i n G 29 

Final hydrostatic H 39 

0 D 

4-1 /2 1'1~ 

Bl, Dl, etc. Initial Hyd. Pressure 



2-222-D-76 

DRILL STEM TEST 

( OBSERVATION WELL NUMBER 2-222 

PRESSURE INCREMENTS 
Recorder RPG-~2N 

Initial Shut In 

c point pressure t+llt/llt ®__ {min) (psi) 

0 16 ~ 
s 26. 4 1.20 

10 26.6 1.10 

IS 26.6 1.07 
~ 20 26.8 1.05 

25 27. 0 1.04 

30 27.0 1.033 

c I 

@___ I 
j 

®--I 
~ 

Final Shut In 

point pressure t+llt/llt 
(11in) (psi) 

0 24.0 

c s 28 .0 7.00 
10 28.2 4.00 

15 28.4 3.00 

20 28.6 2. 50 

25 28.8 2.20 

( 30 29 . 0 2.00 

( 
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SHUT-IN PRESSURE DATA 
Well Number : 2-222 
Date : March 1.,., 1975 

TransmiSSivi ty• 4.5•1Cf2m2fciay 

Hydrau lic Conductivity•1.7•~cm.Aiec 

Extrapolated Reservoir 
Pressure =30.3 p.s.i. 

I r-+~-t 
I I I 

l -~--; - ~ 
' 0 I I 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 2-222 

Lsd I Sec II Twp 97 R 12 W4th 

Alberta Resear.ch Council 

Sample source Drill stem test on 2-222 

Date sampled Harc;h 14, 1975 

Major Constituents 

Mg/L 

Calcium (Ca++) 54.0 

Magnesium (Mg++) 152.0 

Sodium (Na +) 5225.0 

Potassium (K+) 44.6 

Carbonate ceo;) 0.0 

Bicarbonate (HC03) 3916.0 

Sulfate (S04) 32.3 

Chloride (Cl-) 6720 .0 

Nitrate (N03) 0.9 

Silica (Si02) 16.9 

Hydroxi de (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 14536.0 

Time 

Meq/L 

2.69 

12.50 

227. 27 

1.14 

o.o 
64.19 

0.67 

189.51 

0. 01 

Total Anions (epm) 254.383 Total Cations (epm) 

Other Constituents 

Lab: Field: 

Conductivity 800o + Temperature (C) 

pH 7.9 pH 

Fluoride (F - ) 0.5 ppm Carbonate ceo;> 
Bicarbonate (HCOl) 

Hydroxide (OH-) 

Conductivity 

2-222-E-76 

Percent 
Cations or Anions 

1.1 

5.1 

93 . 3 

0.5 

0.0 

25.2 

0.3 

74 .5 

0.0 

243.608 

7.4 

0 ppm 

4368 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 2-222 

Lsd Sec II Twp 97 R 12 W4th 

Alberta Research Council 

Sample source Bailed from 2-222 

Date sampled January 17, 1975 Time 

Major Constituents 

Calcium (Ca ++) 

. ( ++) Magnesium Mg 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (N03) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

249.925 

Mg/L 

19.1 

137.0 

5300.0 

39.6 

0.0 

3733.0 

16.2 

6680.0 

1.2 

8.1 

13976.0 

Meq/L 

0.95 

11.27 

230.54 

I. 01 

0.00 

61.19 

0.34 

188.38 

0.02 

Total Cations (epm) 

Other Constituents 

8000 + 

8.2 

0.40 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

2-222-E-76 

Percent 
Cations or Anions 

0.4 

4.6 

94.6 

.4 

o.o 
24.5 

0.1 

0.0 

243.768 

2.8 

7. I 

0 

4100 

ppm 

ppm 
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SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL NUMBER 2-222 

Lsd Sec 11 Twp <J7 R 12 W4th 

Alberta Research Council 

Sample source Drill stem test on lie II 2-222 

Date of sa11pling Harch 14, l<J75 

Total dissolved solids 14,536 Mg/L 

ELEMENT 

Ag 

Al 

As 

B 

Ba 

Be 

Bi 

Ca 

Cd 

Co 

Cr 

Cu 

Fe 

Ge 

Hg 

VALUE 

liD 

0,0) 

<,01 

,01 

,02 

liD 

I!D 

.os 
ND 

tiD 

rm 

.002 

.02 

UD 

NO 

ELEMENT 

Li 

Mg 

Mn 

Mo 

Ni 

Pb 

Sb 

Si 

Sn 

Te 

Ti 

v 

Zn 

Zr 

2-222-E-76 

VALUE 

<,ol 

HD 

Nl) 

,00(, 

,005 

NO 

.04 

ND 

<,oo5 

tiD 

tiD 

.05 

MD 

Explanations: All values are in percent of total dissolved solids. 
M = Greater than 0.1\ 
N.D. = Not detected (less than .001\) 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 2-222 
Lsd 1 Sec 11 Twp 97 R 12 W4th 
Alberta Research Council 
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2-222-W-76 

WELL HISTORY 

OBSERVATTON WELL NUMBER 2-222 

Lsd Sec 11 Twp 97 R 12 W4th 

Alberta Research Council 

El evation of top of casing 1062.95 (Unti I Feb 27/75) 
1061 . 70 (After Feb 27/75) 

Date 

Jan 12/75 
Jan 17/75 
Jan 23/75 
Jan 24/75 
Jan 26/75 
Feb 14/75 
Feb 27/75 

Mar 14/75 

Apr 17/75 
Hay 12/75 
June 9/75 

Depth to water 
(meters) 

35.22 TOC 
35.09 TOC 
35.54 TOC 

Water level 
elevation 

(feet) 

946 . 15 
946.57 
945 . 10 

MP - Depth from measuring point 
TOC - Depth from top of casing 

Comments 

Well completed 
Water sample 

Bailed; gas flow to surface 
Gas flow still 
Flange welded on casing to 
seal; gas flow 
DST; water sample; FSl • 29# 
from 195'; gas sample ; 
reinstall shelter 
HP = 225' TOC, (1063 .95) 
Gas 
Gas 

No measurements in 1975 due 
to gas flow. 
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WELL CONSTRUCTION, 

OBSERVATION WELL NUMBER 2-402 

Lsd Sec II Tp 97 R 12 W 4th 

( Alberta Research Council 

---.----
( 1 

KB 2 ft 

l • 

Construction 

Surface casing ni 1 lb/ft 

wall thickness 

Main casing 9.5 lb/ft 

( 
wall thickness .205 in 

Screen slot width .007 in 

screen OD 3 1/2 in '/ 

slots per foot 

material ss 

Sand pack No 

Note: all depths refer to KB 

5 ft - 3 In blank pipe 

c ~ 

% 
~ ~ ~ ( 

5 ft - 3 in blank pipe -
(_ 

4
- roc elev 1061.34 ft 

Ground elevation 

- Surface casing OD ni 1 

-- Bottom casing - ft 

m 

Cemented to -

- Main casing 4 1/2 in 

Bottom casing 383 ft - 117 m 

Cemented to surface 

- Top screen 387 ft 
118 m 

- Bottom screen 397 

_ Total depth 

121 

402 ft 

123 m 

ft 
m 

2-402-C-76 

1060 ft 

in 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 2-402 

Lsd Sec II Tp 97 R 12 W4th 

Alberta Research Council 

Elevation: gl 1060 

KB 1062 

Type of test -Casing Positrieve 

Date of test March !3, 1975 

Testing company Johnston Testers 

TEST DATA 

Time started 

Tool opened 

First flow 

Initial shut in 

Second flow 

Final shut in 

Pulled loose at 

Out of hole at 

Wt on packers 

1100 hrs 

1154 hrs 

1 min 

30 min 

30 min 

30 min 

1335 hrs 

1400 hrs 

3000 lbs 

Description of blow Fair initial 
puff, weak air blow decreasing to 

fgf'!llaJ~ier recovered 80 ft 

Water sample No. DH 16 

Gas blow No 

Remarks Test satisfactory 
4 1/r' RBP set at 369' 
3 1/8" MFE set at 367' 

HOLE DATA 

Contractor Tri City Drilling 

Drill pipe size (OD) 2 3/8" IF 

Drill collar size (ID) 2 3/8" IF 

Drill collar length (ft) 41 ft 

Open or screened interval 387-397 

Formation tested McMurray 

Tool 

Sub 
HFE Tool 
Sub 

TOOL SEQUENCE 

Length 
(feet) 

1.05 
10.05 

Positrieve Packer 
Total 

0.65 
1.35 

13.10 
Packer Stub 
Recorder 

3.50 

Total Interval 
7.70 

11.20 

PRESSURE DATA 
(psi) 

2-402-D-76 

0 0 

lt 1/2 tK 

Instrument No. RPG-97N 

Capacity (psig) 431 

Instrument set at (ft) 

Initial hydrostatic A 

First flow B 

Bl 

Initial shut in c 
Second flow D 

373 
159 

7 
10 

103 

19 

Dl 41 

Final shut in G 96 

Final hydrostatic H 159 

Bl, Dl, etc. Initial Hyd. Pressure 



2-402-D- 76 

DRILL STEM TEST 

OBSERVATION WELL NUMBER 2-lt02 

( PRESSURE INCREMENTS 
Recorder RPG-97N 

Initial Shut In 

point pressure t+llt/llt 

c (min) (psi) 

5 98. 2 1.20 

10 101.8 1.10 

15 103.8 1.07 

20 103.2 1.05 

25 103. 0 1.011 

30 103.0 1.03 @--

~\_ 
( 

~ . """'v 

Final Shut In 

point pressure t+llt/llt 
(llin) (psi) 

5 83.lt 7.00 

c 10 89.1t lt.OO 

15 93.9 3.00 

20 glt. I 2.50 

35 95.2 2.20 

30 96.0 2. 00 

( 

( 
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SHUT-IN PRESSURE DATA 
Well Number : 2-A02 
Date : M1rch 13, 1975 

----------------------
Transmisstvity• 

Hydraulic Conductivity"' 

Extrapolated Reservoir Init ial s.i.- A 
Pressure = 103 p.s.i. Final s.i. - • 
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SHUT -IN PRESSURE DATA 
W e l l Number : 2-A02 
Date : March 13, 191S 

------ ---- -- ----------
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 2-402 

Lsd Sec 11 Twp 97 R 12 W4th 

Alberta Research Council 

Sample source Drill stem test on well 2-402 

Date sampled March 13, 1975 Time 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (504) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

Mg/L Meq/L 

188 9.4 

309 25.8 

8063 350.6 

72.1 387.6 

0 0 

3026 49.6 

23.5 0.5 

12520 352.7 

1.2 0.1 

8.4 

23706 

402.9 Total Cations (epm) 

Other Constituents 

8000+ 

7.2 

0.3 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH ) 

Conductivity 

2-402-E-76 

Percent 
Cations or Anions 

2.4 

6.6 

90.5 

0.5 

0 

12.3 

0.1 

87.5 

0 

7.1 

0 

4368 

8000+ 

ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 2-402 

Lsd Sec 11 Twp 97 R 12 W4th 

Alberta Research Council 

Sample source Bailed from 2-402 

Date sampled January 17. 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++} 

Sodium (Na +) 

Potassium (K+} 

Carbonate (COJ) 

Bicarbonate (HC03J 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NOJ) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

11.943 

Mg/L 

65.0 

25.3 

135 .0 

5.8 

0.0 

576.0 

22.5 

66.0 

10.7 

11.7 

710.0 

Meq/L 

3. 24 

2.08 

5.87 

0.15 

o.oo 

9.44 

0.47 

1.86 

0. 17 

Total Cations (epm) 

Other Constituents 

990 

8. 1 

0. 1 PPII 

Field : 

Te11perature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

2-402-E-76 

Percent 
Cations or Anions 

28.6 

18.3 

51.8 

1.3 

0.0 

79.0 

3. 9 

15.6 

1.4 

11.345 

3.3 

7. 2 

0 ppm 

661 ppm 

1375 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 2-402 

Lsd I Sec II Twp 97 R 12 W4th 

Alberta Research Council 

Sample source Drill stem test on well 2-402 

Date sampled March 13, 1975 Time 

Major Constituents 

Calcium (Ca++) 

. ( ++) Magnes tum Mg 

Sodium (Na+) 

Potassium (K+) 

Carbonate cco;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydrox i de (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total diss olved solids 

Total Anions (epm) 402.9 

Other 

Lab: 

Conductivity 8000+ 

pH ].2 

Fluoride (F-) 0. 3 ppm 

Mg/L Meq/L 

188 9.4 

309 25.8 

8063 350.6 

72. I 387.6 

0 0 

3026 49.6 

23 .5 0.5 

12520 352.7 

l.2 0.1 

8.4 

23706 

Total Cations (epm) 

Constituents 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

2- 402-E-76 

Percent 
Cations or Anions 

2.4 

6. 6 

90 .5 

0 .5 

0 

12 . 3 

0.1 

87.5 

0 

387.6 

7.1 

0 ppm 

4368 ppm 

8000+ 
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SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL NUMBER 2-41}2 

Lsd Sec II Twp 97 R 12 W4th 

Alberta Research Council 

Sample source Urlll ste~1 test on well 2-1102 

Date of sampling t1M'ch 13, 1975 

Total dissolved solids Z), 706 Mg/L 

ELEMENT VALUE 

Ag tiD 

Al .001 

As <,01 

B .02 

Ba .005 

Be tm 

Bi tiD 

Ca .05 

Cd tm 

Co HD 

Cr 1-10 

Cu NO 

Fe .02 

Ge 110 

Hg tiD 

ELEMENT 

Li 

Mg 

Mn 

Mo 

Ni 

Pb 

Sb 

Si 

Sn 

Te 

Ti 

v 
Zn 

Zr 

2-402-E-76 

VALUE 

<,01 

• 05 

UD 

liD 

.001 

NO 

.01 

NO 

<.oos 

NO 

ND 

<,005 

tiD 

Explanations : All values are in percent of total dissolved solids. 
M • Greater than 0.1\ 
N.D. = Not detected (less than .001\) 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 2-402 

Lsd I Sec II Twp 97 R 12 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Bailed 

September 9, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate cso;) 
Chloride (Cl-) 

Nitrate (N03J 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

167 8.33 

237 19.49 

8000 347.98 

68 I. 74 

0 0 

2699 44.24 

5 0.10 

7198 202.99 

15 0.24 

12.4 

206 

245 

22998 

247.57 Total Cations (epm) 

Other Constituents 

0.3 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

2-402-E-76 

Percent 
Cations or Anions 

2 

5 

92 

0 

18 

0 

82 

0 

377.54 

4.0 

7.4 

0 ppm 

2916 ppm 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 2-402 
Lsd 1 Sec 11 Twp 97 R 12 W4th 

Alberta Research Council 
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WEll HISTORY 

OBSERVATION WELL NUMBER 2-402 

Lsd Sec II Twp 97 R 12 W4th 

Alberta Research Council 

Elevation of top of casing 

Date 

Jan 12/75 
Jan 23/75 
Jan 24/75 
Jan 26/75 
Feb 14/75 

Har 12/75 
Mar 13/75 

Mar 14/75 

Apr 17/75 
Hay 12/75 
June 9/75 
July 9/75 
Aug 14/75 
Sept 9/75 

Oct 7175 
Nov 6/75 
Dec 6/75 

Depth to water 
(meters) 

41 .67 TOC 
41.68 TOC 
45.32 TOC 
43.04 MP 

43.30 HP 

42.97 HP 
43 . 08 old HP 
42 . 92 HP 
43.02 HP 
43.05 HP 
43.08 HP 
43.57 MP 
43.18 HP 
43.18 HP 
43.20 HP 

lOM. 3)1 

Water leve l 
elevation 

(feet) 

924 .63 
924 . 59 
912.66 
922 . 66 

921.84 

923.32 
922.95 
922 . 72 
922 . 39 
922.2~ 

922.19 
920.59 
921 .86 
921.87 
921.8o 

MP - Depth from measuring point 
TOC - Depth from top of casing 

2-402-W-76 

Comments 

Well completed 

Ball 125 gallons 

Install recorder ; Install 
shelter; HP • 256' TOC, 
(I 063. 90) 
Remove shelter 
DST; water sample ; FSI • 96# 
from 373' 
Reinstall shelter ; 
TOC, (1064 . 29) 

HP • 265' 

New MP = 26" (1063 . 50) 

Sarwpled well, temp. 4°C 
after sample 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 2·525 

Lsd 1 Sec 11 Tp 97 R 12 W4th 

Alberta Research Council 

---,----
1 
I 

KB 5 ft 

I 
' ';·~2~~-z~Z----:: 

Construction 

Surface casing 17 

wall thickness .231 

Main casing 9.5 

wall thickness .205 

Screen slot width none 

screen OD 

slots per foot 

material 

Sand pack No 

Note: all depths refer 

Open hole interval 

lb/ft 

in 

lb/ft 

in 

in 

in 

to KB 

40 ft 

12 m 

Open hole diameter 3 7/8 in 

·,.; 

•- roc elev 1060.64 ft 

:;~·~·~ "" ~~:~ .. ~- Ground elevation 

- Surface casing OD 

-- Bottom casing 55 ft 

17 m 

Ce11en ted to surface 

- Main casing 4 1/2 in 

-

-

Bottom casing 485 ft 
148 m 

Cemented to surface 

Top screen - ft 
- m 

Bottom screen ft 
- Ill 

__ Total depth 525 ft 

( 160 m 

2-525-C-76 

1059 ft 

7 in 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 2-525 

Lsd Sec II Tp 97 R 12 W4th 

Alberta Research Council 

Elevation: gl 1059 

KB 1061 

Type of test - Casing Positr ieve 

Date of test March 13, 1975 

Testing company Johnston Testers 

TEST DATA 

Time started 1700 

Tool opened 1812 

First flow I 

Initial shut in 30 

Second flow 15 

Final shut in 780 

Pulled loose at 0805 

Out of hole at 0830 

Wt on packers 3000 

Description of blow Very faint 
initial puff blow decreasing to nil 
ln 10 seconds. 

hrs 
hrs 
11in 
min 
min 
min 
hrs 
hrs 
lbs 

Total water recovered Nil ft 
Water sample No . 
Gas blow 
Remarks 

No 

Misrun, tool set above 
fluid level. 

HOLE DATA 

Contractor Trl City Orl I I ing 

Drill pipe size (OD) 2-3/8" IF 

Drill collar size (ID) 2-3/8" IF 

Drill collar length (ft) 41 ft 

Open or screened interval 485-525 

Formation tested Beaverhi II Lake 

Tool 
Sub 

TOOL SEQUENCE 
Length 
(feet) 

HFE Tool 
Sub 
Positrleve Packer 
Total 
Packer Stub 
Recorder 
Tota 1 I nterva I 

1.05 
10.05 
0 . 65 
1. 35 

13. 10 
3. 50 
] . 70 

11.20 

PRESSURE DATA 
(psi) 

Instrument No. 
Capacity (psig) 
Instrument set at (ft) 
Initial hydrostatic A 
First flow 8 

81 

Initial shut in C 
Second flow 

Final shut in 

D 

Dl 
G 

Final hydrostatic H 

2-525-D-76 

0 D 

lt-112 IN 

81, Dl, etc. Initial Hyd. Pressure 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 2-525 

Lsd I Sec 1 I Twp 97 R 12 W4th 

Alberta Research Council 

Sample source Bailed from 2-525 

Date sampled February 13, 1975 Time 

Major Constituents 

C . ( ++ alc1um Ca ) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Sio2) 

Hydroxide (OH") 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

35.305 

Mg/L 

10.0 

10.9 

731.0 

18.3 

43.2 

351.0 

101.0 

920.0 

4.0 

3.0 

2090.0 

Meq/L 

0.50 

0.90 

31.80 

0.47 

1.44 

5.75 

2.10 

25.94 

0.06 

Total Cations (epm) 

Other Constituents 

3600 

9.0 

0.4 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

2-525-E-76 

Percent 
Cations or Anions 

1.5 

2.7 

94.5 

1.4 

4.1 

16.3 

6.0 

]3.5 

0.2 

33.660 

3 

9.5 

197 

107 

1200 

ppm 

ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 2-525 

Lsd 1 Sec 1 I Twp 97 R 12 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Balled from 2-525 

January 17, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

12. 348 

Mg/L 

56.6 

23.3 

151.0 

9. 2 

16.0 

505.0 

30.2 

98.0 

9.0 

12.9 

716.0 

Meq/L 

2.82 

1.92 

6.57 

0.24 

0.53 

8.28 

0.63 

2.76 

o. 15 

Total Cations (epm) 

Other Constituents 

1000 

7.9 

0. 1 ppm 

Field : 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

2-525-E-76 

Percent 
Cations or Anions 

24 . 5 

16.6 

56.9 

2.0 

4. 3 

67.0 

5.1 

22.4 

1.2 

11.544 

3.3 

8.5 

32 

503 

1200 

ppm 



2-525-E-76 

SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL. NUMBER 2-525 

Lsd I Sec I I Twp 17 R 12 W4th 

( Alberta Research Council 

Sample source 

Date of sampling February 13, 1975 

( Total dissolved solids 20~0 Mg/L 

ELEMENT VALUE ELEMENT VALUE 

Ag l-ID Li <.r. l 

Al o.os Mg .01 

As <.01 Mn .002 

B .01 Mo NO 

Ba .001 Ni .001 

Be tiD Pb .001 

( Bi tiO Sb tiD 

Ca H Si .05 

Cd tlD Sn ND 

Co NO Te <.oos 

Cr Hn Ti lUI 

Cu .003 v 110 

Fe .os Zn .05 

Ge NO Zr NO 

Hg tiD c 
Explanations: All values are in percent of total dissolved solids. 

M = Greater than 0.1\ 
N.D. • Not detected (less than .001\) 

(_ 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 2-525 

Lsd 1 Sec 11 Twp 97 R 12 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Bailed 

September 9, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na +) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica csw2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride {F-) 

Mg/L Meq/L 

7-9 0. 39 

3.6 0. 30 

2850 123.97 

30.8 0.79 

20.0 0.67 

156 2.56 

205 4.27 

2298 64.81 

0 0 

2.7 

89 

40 

7596 

72.31 Total Cations (epm) 

Other Constituents 

9.7 

1.4 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (Hco;) 

Hydroxide (OH-) 

Conductivity 

2- 525-E-76 

Percent 
Cations or Anions 

0 

0 

99 

4 

6 

90 

0 

125.45 

6. 0 

10.9 

240 ppm 

Oppm 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 2-525 
Lsd 1 Sec 11 Twp 97 R 12 W4th 

Alberta Research Council 
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2-525-W-76 

WELL HISTORY 

OBSERVATION WELL NUMBER 2-525 

Lsd Sec I I Twp 97 R 12 W4th 

Alberta Research Council 

Elevation of top of casing 1061.22 (Until Karch 13/75) 
1060.64 (After March 13/75) 

Date 

Jan 13/75 
Jan 17/75 
Jan 23/75 
Jan 24/75 
Jan 26/75 
Feb 14/75 

Mar 12/75 
Har 13/75 

11ar llt/75 
Apr 17/75 
Hay 12/75 
June 9/75 
July 9/75 
Aug 14/75 
Sept 9/75 
Oct 7175 
Nov 6/75 
Dec 6/75 

Depth to water 
(meters) 

108.80 TOC 
108.79 TOC 
107.88 TOC 
108.28 HP 

tlt6.13 
145.69 new HP 
145.72 HP 
143.35 HP 
141t.03 HP 
lltlt.92 HP 
145. 16 KP 
14'+ . 93 HP 
144. 72 HP 

Water level 
elevation 

(feet) 

703.68 
703.72 
7o6. 70 
70] . Itl 

583 .1t6 
58lt.90 
58'+.95 
592.71 
590. 48 
587. 56 
586.77 
587. 53 
588. 22 

MP - Depth from measuring point 
TOC - Depth from top of casing 

We II comp I eted 
Water sample 

Comments 

Water sample; Install shelter; 
HP • 2.03' TOC , (1062.67) 
Remove shelter 
Cut off casing; water sample; 
OST; mlsrun - set tool above 
water 
Reinstall shelter 
KP • 2.95' TOC, (1063.59) 
HP • 69 CH TOC, (1062.90) 

Installed heater 
Sampled well; temp. 6°C 
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INTRODUCTION 

The Groundwater Division of Alberta Research Council undertook, in 

1974, to investigate the regional hydrogeology of the Athabasca Oil 

Sands. The purpose of this study is to develop a hydrogeological model 

of the area for use in technical and environmental planning. Some 

examples of potential uses of the model are: locating water supplies 

for towns and processing plants, planning dewatering schemes in the 

vicinity of mines, determining the position of storage sites for solid 

and I iquid industrial waste on the surface or underground, and planning 

restoration of disturbed land. 

Groundwater data is not abundant in the area, so installation of 

groundwater observation wells was necessary. These observation wells 

were drilled in groups in order to sample heads and chemistry at various 

depths below the surface . Seven sites, containing 36 individual wells, 

were instrumented in this manner during the winter of 1974-75. 

The factual details of this system are important to users for 

various differing reasons and thus a readily available document out

lining these details is warranted. This publ !cation groups the informa

tion by site. There is one publication for each well site. Included in 

each site publication are: 1) geological and geophysical logs; 2) annual 

hydrographs, 3) drill-stem test results, 4) aquifer testing results, 

5) well history, 6) water analyses, and 7) well completion details. 

The loose-leaf format has been chosen to facilitate periodic updating 

with such information as hydrographs, water analyses and well history. 

The page indexing system is also consistent with the updating process . 

All updating packages will be noted in the Alberta Research Council List 

of Publications. 

Each site publ !cation is divided into sections dealing with each 

individual well in addition to this introduction and legend . 
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There were seven piezometer nests In the system on August 31, 1975. 

Four companies have made available a total of nine wells for inclusion 

in the system. Data from these wells will be published In the same 

format as those constructed with government financing. Table 1 lists 

the location of wells in the system as of August 31, 1975. Map 1 indi

cates the location of these wells. Publications available as of the 

date of this document include those for sites 1, 2, 3. 6, 7, 8 and 9. 

Table 1 

Athabasca Oil Sands Observation Wells 

August 31 , 1975 

location 
(W 4th) 

Lsd 8-15-96-11 

lsd 1-11-97-12 

Lsd 9-26-97-13 

Lsd 2-18-95-9 

Lsd 13-20-95-8 

lsd 5-30-94-7 

Lsd I and 
lsd 16-4-94-6 

Lsd 15-3-96-11 

Lsd 14-36-95-12 

Lsd 5-21-95-12 

Lsd 9-20-95-12 

lsd 1-1-96-11 

Lsd 9-9-96-10 

Lsd 10-20-96-7 

Site Number 

I 

2 

3 

6 

7 
8 

9 

BP-1W 

BP-2WA 

BP-3W 

BP-4W 

Fina 73-2 

Flna 73-6 

Tenneco 1 
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PAGE INDEXING 

The numbering of pages in the repcrt is as follows: 

Well Number -Subject Code- Year of Publication 

Well Number -the name used for designating the well 

Subject Code- as follows: 

- Introduction (no site number indicated) 

L - Legend (no site number indicated) 

G - General site information including geological logs, 

geophysical logs and site plan (no well number Indicated) 

C -Well construction details 

0 -Drill stem testing 

A - Aquifer testing 

E Chemical analyses including spectral emission estimates 

and routine water analyses 

H - Annual hydrograph 

w -Well history 

So that new pages may be easily added, pages have not been consecutively 

numbered . The user should insert new pages in the appropriate order 

within the tabbed section for that particular well. 
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Symbol 

C&GLL 

CPS 

elev 

epm 

ft 

gl 

tD 

igpm 

KB 

Lsd 

m 

Mer 

Meg/L 

MFE 

Mg/L 

Min 

MP 

MV 

OD 

ppm 

psi 

Q 

R 

RBP 

Road A 11' c 

Sec. 

ss 

SYMBOLS 

Units or Parameter 

Analysis done at Chemical and Geological 

Laboratories Ltd. 

counts per second 

elevation in feet above mean sea level 

(geodetic datum) 

equivalents per million 

foot 

ground level - feet above geodetic datum 

inside diameter - inches 

Imperial gallons per minute 

Ke 11 y Bushing 

legal subdivision 

metre 

meridian 

milliequivalents per litre 

multi formation evaluator 

milligrams per litre 

minutes 

measuring point 

mi 11 i vo 1 ts 

outside diamter - inches 

parts per million 

pounds per square inch 

pumping rate - igpm 

range 

recorder bypass 

road allowance 

sect ion 

stainless steel 

L-76 
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Symbol 

T 

t 

t• 

Llt 

Tp 

TOC 

TSTM 

Wt 

Units or Parameter 

transmissivity - square metres/day 

time since pumping started (pump 

testing) or time of flow period 

(drill stem testing) -minutes 

time since pumping stopped - minutes 

time of shut in period - minutes 

township 

top of casing 

too sma 11 to measure 

weight 

L-76 



Symbol Rock Unit 

( 
t i 11 

sand & gravel 

( 
sand 

sandstone 

arkosic sandstone 

s i 1 t 

( r···· .. ··J .. .. .. 
!! • • 

siltstone 

silt & sandstone 

clay 

sandy clay 

shale 

( 
sandstone & shale 

oi 1 sand 

shaley dolomite 

V!TflJ gypsum 

R% %1 dolomite 

I I I : I :I 1 imestone 

GEOLOGICAL LEGEND 

Symbol 

Qd 

Klb 

Kpl 

Kj 

Kg 

Kc 

Km 

Dbl 

Dpe 

Dmt 

Dmr 

Dl 

L-76 

Stratigraphic Unit 

unconsolidated deposits 

La Biche Fm. 

Pe 1 i can fm. 

Jol i Fou Fm. 

Grand Rapids fm. 

Clearwater Fm. 

McMurray Fm. 

Beaverhill Lake Gp . 

Waterways Fm. 

Prairie Evaporite Fm. 

Methy Fm . 

Mclean River Fm. 

La Loche Fm. 

Precambrian 
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CHEMICAL ANALYSES 

Two types of chemical analysis were performed on water samples: 

complete routine analysis and a spectral emission estimate for 29 

elements. Many of the samples collected during 1975 appear to be influ

enced by the cement used to seal the well casing into place. Water 

affected by cement wi 11 exhibit high values of pH , hydroxide, calcium 

and chloride. The reader should regard waters with a pH greater than 

about 10 as probably cement-contaminated . 

Cementing of the casings into place must be done due to the close 

proximity of the wells to each other in the site . Without cement, the 

movement of fluids and transmission of pressures along the boreholes 

would always be a possibility. It is expected that the influence of the 

cement will dimin i sh with time. 

All wells in the Network will be sampled by bailing at least once a 

year for the first few years. 

Most water analyses are being done at Alberta Research Council. 

Those done at other laboratories are indicated by a notation under 
11Sample source11

• 

WELL CONSTRUCTION 

The general procedure at each site was to drill the deepest well 

first to determine the exact geology of the location. Two to four 

shallower aquifers were then selected for monitoring. A water table 

well 30 to 50 feet deep was constructed at each site. 

Once an aquifer was selected for monitoring the construction pro

cedure was generally as follows : 

1. drill to about 5 feet above the zone 

2. land casing and cement to surface 
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3. 
4. 

drill through the aquifer using very light mud 

insert a screening device (if necessary). 

L-76 

The section on 11Well Construction•• notes any changes from the above 

procedure. Information such as casing tallies, amounts of cement, types 

of float equipment and daily drilling precis are not included. This 

type of information is available from the Engineer•s Report on file at 

the Groundwater Division. 

Two drilling rigs were used simultaneously during the 1974-1975 

drilling season. Both were Failing 1500; one was trailer mounted and 

capable of 2,000-foot depths, the other was truck mounted and capable of 

about 1,200-foot depths. 

A conventional oil-field cementing unit was utilized to cement 

casing strings. Cement returns to the surface were observed in nearly 

every we 11. 

WELL HISTORY 

A record is kept of all major events occurring to each well. This 

is presented in the ••well History11
• Included in this tabulation are 

manual measurements of water level, pumping tests, water sampling, and 

any other event of potential hydrogeological interest. 

GENERAL SITE INFORMATION 

This section contains: 

I) A well site plan showing location within the section and a detail 

showing the configuration of the individual wells. 

2) A geological sample description giving the field description of the 

actual sample obtained during the drilling of the deepest hole. 

Samples were usually obtained at 10-foot intervals of drilling. 
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3) Geophysical and geological logs of the deepest hole. Spontaneous 

potential, single point resistance, natural gamma and uncompensated 

density were the logs run during the 1974-75 drilling. The geolo

gical log presented represents an interpretation based upon the 

sample description and the geophysical logs. The open portion of 

each well is indicated along the left side of the geological log. 

Geological and geophysical Jogging was not done on every well at a 

site. It was assumed that geological conditions would be reasonably 

uniform across the site and that the extra effort was not warranted. 

ANNUAL HYDROGRAPHS 

There are two methods for monitoring of water levels in the Obser

vation Well Network; either by continuous recorder or by monthly manual 

measurements. Wells in which the depth to water is less than about 200 

feet are usually instrumented with a Stevens Type F recorder equipped 

with a 32 day clock. If the depth to water exceeds about 200 feet this 

type of recording procedure is not adequate. At present monthly manual 

measurements are made in those wells when the depth to water exceeds 

200 feet. 

AQUIFER AND DRILL STEM TESTING 

Soon after completion, all wells were tested for production either 

by pumping or bai I ing. Information from these types of tests is pre

sented in the section on "Aquifer Testing". 

Many wells, particularly the very deep ones, exhibit very low 

static heads. This great depth to water made pumping tests impossible 

because of the nature of the equipment available. Bailing tests on 

wells with very great depths to water are extremely difficult due to the 
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measuring tape sticking to the wet casing. Conventional oil-field drill 

stem testing equipment was selected in an attempt to produce perme

ability and head values in the wells with deep water levels . Informa

tion from these drill stem tests is presented in the section on 11Drill 

Stem Testing11
• A Horner Plot of shut-in pressure versus the dimension

less (t + ~t)/~t is presented. The value of static reservoir pressure 

is obtained from this procedure. Values of transmissivity and hydraulic 

conductivity can also be obtained from this plot in the following 

manner : 

Q - 1440 v 
b t 

162.6 Qb 
T ~ M 

T 
K~-

h 

where: 

Qb -v = 
t = 
T = 
M • 
k a 

h K 

production rate in barrels per day 

volume of production into drill collars and stem 

total flow time of test 

transmissivity in mill idarcy-feet 

slope of final shut-in pressure plot 

permeability in millidarcys 

thickness of the aquifer- usually the length 

of the tested section. 

The results of aquifer testing by pumping or bailing are presented 

on a semilog or Jacob type plot. 

Values of transmissivity are expressed in the metric units of 

square metres per day. Permeability is expressed as centimetres per 

second. 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Three 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Ground elevation 2012 Total depth 1)10 

KB elevation 2017 

Interval 
£roll to 
(feet below KB) Description Formation 

10 

leO 

60 

80 

110 

230 

10 Clayey silty sand, poorly sorted, quartz sand Drift 

leo 

60 

30 

100 

rounded to sub-rounded, medium grained, some 
well rounded K-feldspar < 5:, fine grained, 
organics< 5%, overall earth brown color 

111caceous sll t, light grey, calcareous 

Micaceous silty clay, light grey, calcareous 

111caceous clayey silt, light grey, calcareous 

Micaceous silty clay, llqht grey, calcareous 

110 Micaceous silty clay, light grey, calcareous 
with mlcroolltlc pyrite Inclusion< 1% 
calcareous 

lleO Micaceous silty clay, light grey, calcareous 

150 As above with pyrite < l%,calcareous 

160 As above with pyrite, and aragonite rhombs 
< l%1calcareous 

170 As above with aragonite rhc.bs 1~-2~, no 
pyrite 

180 As above, no Inclusion 

190 As above with pyrites 2~·3% 

200 As above, with pyrite, pelecypod shell fragwents 
rare 

210 

220 

230 

270 

As above, no fossils, aragonite rhombs 1% 

Shale, grey, mica, fissile, sand very minor 

Shale as above (pyrite) 

Shale grey, mica, pyrite, Inclusions of barren 
sand 

280 Shale as above, sand minor 

La Blche 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Three (continued) 

Lsd ~ Sec 2G Twp 97 R 13 W4th 

Alberta Research Council 

Interval 
from to 
(feet below KB) 

290 

310 

330 

370 

400 

Description Formation 

290 Clay, dark 9rey, sand very silty 

310 

330 

350 

)60 

370 

ltoo 

Shale, dark ~rey, ml ca, s 1i ght traces of 
sand 

Shale, clay, sand 20%, 50~, 30~, shale and 
clay as above sancl white, very flnf! 9ralned, 
rounded 

Clay and sand, Gn~. 40~, clay, ~rey, mica 
silty and ~1hlte very fine 9rained, well rounded 

s~ndy clay, silty quartz medium grained, sub• 
rounded to roun~ed 

Sandy clay, slIt 

Clayey sand, sand-very fine to fine grained, 
quartz sub-rounded to rounded, well sorted 

Sand, white, very fine to coarse grained, sub
rounded to rounded, poorly sorted 

lt40 Sand, as above, minor clay, mica, silty 

450 Sand, sub-rounded to rounded,mlcaceous, carbonaceous, 
silty, poorly sorted, very flnf! to coars~ grained 
quartz 

460 Sand, sub-rounded to rounded, micaceous, silty, 
poorly sorted, very fine to coarse grained carbonaceous 
quartz 

lt70 Sand, sub-rounded to rounded, poorly sorted, very 
fine to coarse grained, micaceous, silty 

lt80 

490 

Sand, sub•angular to suh•rounded, poorly sorted 
very fine to coarse grained, silty, micaceous 

As above, carbonaceous 

500 Sand, sub-angular to sub-rounded, very fine to 
coarse grained, silty, micaceous, quartz 

3 - G~76 

Pelican 

Jol I Fou 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Three (continu~":d) 

Lsd ~ Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Interval 
from to 
(feet below KB) Description Formation 

500 530 

540 

550 

550 570 

570 590 

600 

600 620 

630 

630 650 

660 

660 680 

690 

690 710 

710 71+0 

71+0 760 

Sand, poorly sorted. very fine to coarse 
grained, silty, micaceous, quartz 

Sand. sub-angul~r to sub-rounded, poorly 
sort. d, very finP. to mediu~ nrainP-d 0 silty, 
micaceous, quartz 

As abovP- 0 poor bitumen 

Sand, suh·an9ul~r to sub•rounded, poorly sorted, 
very fine to Medium grained, micaceous, green 
earhonaceous ~terial 

Sand, poorly sorted, very fine to medium grained, 
sub-angular to sub-rounded, micaceous. greenish 
~uartz. carbonaceous 

Sand, poorly sorted 0 very fine to medium grained, 
micaceous carbonAceous 

Sand, poorly sorted, very fine to medium grained 0 

micaceous 

Sand, sub-rounded to rounded, very fine to coarse 
grained. carbonAceous. micaceous 

As above, but sub-angular to sub-rounded 

As above, some greenish material 

Sand, sub-rounded, to rounded 0 poorly sorted. very 
fine to medium grained, micaceous, carbonaceous 

Sand, sub-rounded to sub-an~ular, very fine to 
fine grained, micaceous, carbonaceous 

As above, very sl lghtly hitumlnous, poorly sorted 

Sand, white, silty, quartz medium to coarse 
grained, sub-angular to sub-rounded, \-!ell sorted 

As above, micaceous, carbonaceous 

lirand R;:.pids 

Clearwater 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Three (Continued) 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Interval 
from to 
(feet below KB) Description Formation 

760 

790 

830 

910 

930 

1010 

1040 

1070 

1090 

1130 

790 Sand, s 11 ty ~11th quartz sub-rounded to 
rounrled, poorly sorted, ~lcaceous, carbonaceous 

820 Shale, quartz, sub•rounJed to rounde~, 
medium to coarse !)rained, micaceous, carborlaceous 

830 Silty band, micaceous, carbonaceous 

890 San~, slit to medium grained, sub-rounded to 
rounded,mlcaceous, carbonaceous 

900 Sand as above with some Inclusions of clay 

910 Sand as above ~11th very thin lam I nat Ions of 
tar sand 

930 Shale aod sand, shale-~rcy micaceous, carbonaceous, 
fissile 

1010 Sand, very fine to fine grained, soh-rounded to 
roun~ed. lnterbedced with shale 

1040 Shale, 9rey. sand - white, very fine to fine 
grained, well sorted 

1060 Sand 0 very silty, micaceous, carbonaceous 

1070 As above. somP. clay 

1090 Sand. sllty 0 quartz sub-rounded to rounded. 
well sorted 

1120 Shale and sand. sand as above 

1130 As above with some tarsand 

il60 Sand. silty. quartz sub-rounded to rounded, 
fine to me~lum gralned 0 well sorted 

1170 Ouartz. sub-rounded to rounded • fIne to med 1 um 
gralned 0 \'lell sorted 

llRO Fine white sand 0 sub-rounded to rounded 0 pods of 
oil stained sand, traces of gypsum 

McMurray 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Three (cont I nuP-d) 

Lsd 9 Sec 26 Twp q7 

Alberta Research Council 

Interval 
from to 
(feet below KB) 

R 13 W4th 

Description 

1190 Sha I e and sand, sand as above 

Formation 

1190 1230 Sand, very flnP. to fine ~rained, well sorted sub
rounded to rounded 

1240 

1270 

12~0 Sand, as above, compacted very tight 

1270 

1310 

ll-.stone 

Limestone, white to llqht tan, micritic, tl~ht 

Beaverh I I 1 Lake 
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GEOPHYSICAL AND GEOLOGICAL LOGS 

OBSERVATION WELL SITE 3 

9-26- 97-13 w 4th 

ALBERT A RESEARCH COUNCIL 

RESISTANCE (OHMS) GAMMA (CPS) OENSILOG (GMS / CC) 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 3·44 

Lsd 9 Sec 26 Tp 97 R 13 W4th 

( Alberta Research Council 

---,----
c 1 

KB 2 ft 

I 
t 

Construction 

Surface casing lb/ft 

wall thickness 

Main casing 9.5 lb/ft 

c wall thickness .205 in 

Screen slot width .007 in 

screen OD 3 1/2 in ".-f' 

slots per foot 

material ss 

Sand pack No 

Note: all depths refer to KB 

5 ft - 3 rn blank pipe 

( 

(_ 

5 ft - 3 In blank pipe -

3-44-C- 76 

•- TOC elev 2015.64 ft 

Ground elevation 2014 ft 

- Surface casing OD 

-- Bottom casing 

Cemented to 

- Main casing 4 1/2 in 

- Bottom casing 32 ft 
10 m 

Cemented at surface 

Top screen 34 ft 
10 m 

Botto111 screen 39 ft 
12 II 

_ Total depth 44 ft 
13 m 

nil ln 

ft 

m 



( 

( 

c 

0 

c 

(_ 

( 
\..._ 

WATER ANALYSIS 

OBSERVATION WELL NUMBER 3-44 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Sample source Bailed from 3-44 

Date sampled January 22, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NOS) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

12.210 

Mg/L 

n.o 
17.9 

146.0 

5.4 

0.0 

124.4 

450.0 

27.0 

2.5 

7.7 

798.0 

Meq/L 

3.84 

1.47 

6.35 

0.14 

0.00 

2.04 

9.37 

0.76 

0.04 

Total Cations (epm) 

Other Constituents 

1710 

0.8 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HCOi) 

Hydroxide (OH-) 

Conductivity 

3-44-E-76 

Percent 
Cations or Anions 

32.6 

12.5 

53.8 

1.2 

0.0 

16.7 

76.7 

6.2 

11.803 

0.5 

9.3 

50.0 ppm 

66.90 ppm 

925 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 3-44 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled September 9, 1975 Time 

Major Constituents 

Mg/L Meq/L 

Calcium (Ca++) 117 s.84 

Magnesium (Mg++) 22.4 1.64 

Sodium (Na +) 750 32.62 

Potassium (K+) 6.7 0.17 

Carbonate (co;) 0 0 

Bicarbonate (HCOj) 424 6.95 

Sulfate (SO~) 1496 Jl. 15 

Chloride (C 1-) 14 0.39 

Nitrate (NOS) 1.8 o.o3 

Silica (Si0 2) J.2 

Hydroxide (OH-) 

Calcium (Acidified) 148 

Magnesium (Acidified) 50 

Total dissolved solids 2596 

Total Anions (epm) 38.52 Total Cations (epm) 

Other Constituents 

Lab: Field: 

Conductivity 4200 Temperature (C) 

pH 7.7 

Fluoride (F-) 1.4 ppm 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

3- 44-E-76 

Percent 
Cations or Anions 

14 

5 

61 

0 

0 

18 

81 

0 

40.47 

2.5 

8.2 

0 ppm 

451 ppm 
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SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL NUMBER 3-44 

Lsd !I Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Sample source Balled from well 3-44 

Date of sampling January 22 • I ~75 

Total dissolved solids 7!l8 Mg/L 

ELEMENT VALUE 

Ag 111) 

Al .05 

As <.01 

B .03 

Ba .001 

Be NO 

Bi ND 

Ca 11 

Cd tiD 

Co liD 

Cr NO 

Cu .004 

Fe .05 

Ge rm 

Hg 110 

3-44-E-76 

ELEMENT VALUE 

Li <.01 

Mg , 01 

Mn .001 

Mo IU.I 

Ni ,002 

Pb .005 

Sb HI) 

Si H 

Sn ND 

Te <.005 

Ti HD 

v . 005 

Zn ,05 

Zr ND 

Explanations: All values are in percent of total dissolved solids . 
M ~ Greater than O.lt 
N. D. = Not detected (less than . 001\) 



























( 

c 

c 

c 

c 

( 

( 

WElL HISTORY 

OBSERVATfON WELL NUMBER 3-44 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Elevation of top of casing 2015 .64 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 15/75 
Jan 19/75 0.75 TOC 2013.18 
Jan 20/75 8.72 TOC 1987. 43 
Jan 22/75 
Jan 23/75 8.95 TOC 1986 .28 
Jan 24/75 8.76 TOC 1986.91 
Jan 25/75 8.82 TOC 1986. 71 
Feb 12/75 8.37 TOC 1988.19 
Feb 13/75 9.36 HP 1988.19 

Kar 15/75 9.00 HP 1989.37 

Apr 17/75 8.63 HP" 1990.58 
Hay 12/75 8.43 HP 1991.30 
June 10/75 8.10 HP 1992.05 
July 10/75 7. 85 HP 1992.87 
Aug 13/75 ].55 HP 1993 .85 
Sept 9/75 7. 35 HP 1994.51 

].86 HP 1992.83 
Oct 7175 7.60 HP 1993.69 
Nov 6/75 11.44 HP 1981.10 
Dee 6/75 ] . 28 HP 1994 . 74 

MP - Depth from measuring point 
TOC - Depth from top of casing 

3-44-W-76 

Comraents 

Well e0111pleted 
Bail 14 gallons 

Water sample 

Install shelter and recorder; 
HP • 3.25' TOC, (2018.89) 
Reinstall shelter and recorder; 
HP • 3.31' TOC, (2018.95) 

New HP • 35.75" TOC, (2018.62) 

Well sampled ; te~ . 25°C 
after sa~~~p 1 e 
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WELL CONSTRUCTION, 

OBSERVATION WELL NUMBER 3-57 

Lsd 9 Sec 26 Tp 97 R 13 Wltth 

Alberta Research Council 

---.----
1 

KB 5 ft 

I • 

Construction 

Surface casing lb/ft 

wall thickness 

Main casing 9 lb/ft 

wall thickness .154 in 

Screen slot width .007 in 

screen OD 3 1/2 in "/ 

slots per foot 

material ss 

Sand pack No 

Note: all depths refer to KB 

5 ft - 3 in blank pipe 

5 ft - 3 rn blank plpe ~ 

•- TOC elev 2013.95 ft 

Ground elevation 

- Surface casing OD nil 

..-- Bottom casing ft 

- m 

1 
Cemented to 

- Main casing 5 1/2 in 

- Bottom casing 43 ft 
13 m 

Cemented at surface 

Top screen 

Bottom screen 

47 ft 
14 m 

52 ft 
16 m 

.__ Total depth 57 ft 
17 m 

3-57-C-76 

2013 ft 

in 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 3-57 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Sample source Balled 

Date sampled September 9, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HCOS) 

Sulfate cso;) 
Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02 ) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

43.0 2.15 

8.1 0.67 

76.0 3-31 

II. 7 0.31 

0 0 

73 1.20 

200 4.16 

16 0.45 

1.1 0.02 

1.6 

43 

7-9 

422 

5.83 Total Cations (epm) 

Other Constituents 

620 

6.7 

0.3 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

3-57-E-76 

Percent 
Cations or Anions 

33 

10 

52 

5 

0 

20.5 

71.4 

7-1 

0 

6.44 

7.9 

0 ppm 

13 ppm 















( 

( 

c 2011 

2010 
Q) 

> 
Q) ?(){"'-_..,..,.., 
tO 
Q) 
(/) 

Q) 2006 
> 
.8 
cv 20(Jl .... c Q) 

.! 
2006. 

z 
0 
.... 
~ 
----:...• 
___ .., 

w ..... 
w 2 oA ., 
..... 
w 
> w ..... 2000 
~ 
w 

c .... 
~ 

( 

WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 3-57 
Lsd 9 Sec 26 Twp 97 R 13 W4th 
Alberta Research Council 
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3-57-W-76 

WELL HISTORY 

OBSERVATfON WELL NUMBER 3·57 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Elevation of top of casing 2014.87 (Until Karch 16/75) 
2013 . 95 (After Karch 16/75) 

Date 

Jan 25/75 
Jan 26/75 
Feb 12/75 
Feb 13/75 

Mar 16/75 
Mar 17/75 

Apr 17/75 
Hay 12/75 
June 10/75 
July 10/75 
Aug 13/75 
Sept 9/75 
Oct 7/75 
Nov 6/75 
Oec 6/75 

Depth to water 
(llleters) 

0.61 TOC 
2.74 TOC 

5-95 HP 

3.99 HP 
3.72 HP 
Frozen 
2.61 HP 
2 . 33 HP 
2.18 HP 
2 . 29 HP 
2.21 HP 
2.36 Hf> 

Water level 
elevation 

(feet) 

2012.87 
2005.88 

1997-58 

2004.01 
2004 . 90 

2008.54 
2009.45 
2009.94 
2009.58 
2009 . 85 
2009 . 36 

MP - Depth from measuring point 
TOC - Depth from top of casing 

Comments 

We II comp I eted 
Ba II dry 

HP • 2 . 28 TOC, (2017.15); 
lnst~ll shelter;ball; caked 
mud on bailer; flush out with 
clear water using rig 16 
Cut off casing 
Reinstall shelter; relevel TOC; 
Hp • 3.15' TOC, (2017.10) 

Frost in casing at 2.65m 

Sampled well; temp . 2.5°C 

frozen 
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WELL CONSTRUCTION . 

OBSERVATION WELL NUMBER 3-209 

Lsd 9 Sec 26 Tp 97 R 13 W4th 

Alberta Research Council 

---.----
1 

KB 2 ft 

Construction 

Surface casing - lb/ft 

wall thickness 

Main casing 9 lb/ft 

wall thickness . 154 in 

Screen slot width .007 in 

screen OD 3 1/2 in 
., 

slots per foot 

material ss 

Sand pack No 

Note: all depths refer to KB 

s ft - 3 in blank pipe --

5 ft- 3 in blank pipe --. 

·- roc elev 2015.92 ft 

Ground elevation 

- Surface casing OD 

-- Bottom casing 

Cemented to 

- Main casing 5 l/2 in 

-

-

Bottom casing 190 ft 
57.9 m 

Cemented to surface 

Top screen 194 ft 
59.1 m 

Bottom screen 204 ft 
62.2 11 

Total depth 209 ft 
63.7 m 

nil 

ft 

m 

3-209-C-76 

2015 ft 

in 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 3-209 

Lsd 9 Sec 26 Tp 97 R 13 W4th 

Alberta Research Council 

Elevation: gl 2015 
KB 2017 

Type of test - Casing Positrieve 

Date of test March 16 , 1975 

Testing company Johnston Testers 

TEST DATA 

Tille started 1730 hrs 
Tool opened 1805 hrs 
First flow I min 
Initial shut in 30 min 
Second flow 15 min 
Final shut in 720 min 
Pulled loose at - hrs 
Out of hole at hrs 
Wt on packers 1000 lbs 
Description of blow Fair Initial 
puff weak blow decreasing to nil in 
one minute. 
Total water recovered 5 ft 
Water sample No. DH 21 
Gas blow No 

Remarks Test satisfactory 
S-1/2" RBP@ 171 I 

HOLE DATA 

Contractor Trl City Drilling 

Drill pipe size (OD) 2-3/8" IF 

Drill collar size (ID) 2-3/8" IF 

Drill collar length (ft) It! ft 

Open or screened interval 194-204 
Formation tested Quaternary 

Tool 
Sub 

TOOL SEQUENCE 
Length 
(feet) 

HFE Tool 
Sub 
Positrieve Packer 
Total 
Packer Stub 
Recorder 
Recorder 
Total Interval 

3.05 
9.95 
0.60 
I. 85 

15.45 
3.50 
7.70 
7.70 

18.90 

PRESSURE DATA 
(psi) 

Instrument No. 

Capacity (ps ig) 
Instrument set at (ft) 
Initial hydrostatic A 
First flow B 

RPG-89N 

400 

Bl 
Initial shut in C 
Second flow D 

Dl 
Final shut in G 
Final hydrostatic H 

175 
93 
34 
34 
76 

7 

7 
43 
81 

3-209-D-76 

0 D 

RPG-92H 

431 

183 
96 
32 

33 

77 
9 

9 

49 

79 

Bl, Dl, etc. Initial Hyd. Pressure 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 3-209 

PRESSURE INCREMENTS 
Recorder RPG 92 N 

Initial Shut In 

point 
(min) 

pressure 
(psi) 

t+6t/6t 

5 99 . 1 1.20 
10 100.2 1.10 

15 91.5 1.07 
20 85 .2 1.05 

25 80.9 1.01t 

30 7].0 1.033 

Final Shut In 

point pressure t+6t/flt 
(min) (psi) 

s 71t.o lj,OO 

10 76.3 z.so 
15 79.1 2.00 
20 81.3 I. 75 

25 80 .2 1.60 

30 75.0 1.50 

35 71.7 l.lt3 
ljO 70.1 1.375 

ItS . 67.0 1.333 

50 65.7 1.300 

55 61t . lt 1.273 

60 63.1 1.250 

3- Z09 -D-76 
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SHUT-IN PRESSURE DATA 
Well Number : 3- 209 
Date : March 16, 1975 

----------------------
Transmrssivrty• - -
Hydraulic Conductivity• 

Extrapolated Reservoir Init ial s r. - 6 
Pressure= Frnal s_i. - • 
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SHUT -IN PRESSURE DATA 
Well Number: 3-209 
Date: March 16, 1975 

----------------------
Transmissivity• r--

Hydraulic Conduct ivity• 

Extrapolated Reservoir Initial s.i.- l!1. 

Pressure= Final s.i.- • 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 3-209 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Sample source Drill stem test on 3-209 

Date sampled March 18, 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na +) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate {HC03) 

Sulfate (S04) 

Chloride (Cl - ) 

Nitrate (N03) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-} 

1975 Time 

Major Constituents 

Mg/L Meq/L 

33.0 1.65 

3. 6 0.30 

57.5 2.50 

8. 3 0. 21 

0.0 0.00 

124.0 2.03 

107. 0 2. 23 

35.0 0. 99 

3.4 0.05 

8.0 

288.0 

5.302 Total Cations (epm) 

Other Constituents 

255 

8.1 

0.1 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

3-209-E-76 

Percent 
Cations or Anions 

35.4 

6.4 

53.7 

4.6 

0.0 

38.3 

42.0 

18.6 

1.0 

4.656 

9.8 

52.8 ppm 

29.3 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 3·209 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Bailed from 3-209 

January 22, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na +) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

15.514 

Mg/L 

16.0 

0.2 

311.0 

8.8 

43.0 

14.0 

167.0 

367.0 

1.5 

15.6 

874.0 

Meq/L 

0.80 

0.02 

13.53 

0.23 

1.43 

0. 23 

3.48 

10.35 

0.02 

Total Cations (epm) 

Other Constituents 

1670 

10. 7 

0. 5 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (Hco;) 
Hydroxide (OH-) 

Conductivity 

3-209-E-76 

Percent 
Cations or Anions 

5.5 

0. 1 

1.5 

9.2 

1.5 

22 . 4 

66.7 

0.2 

14.568 

3. 3 

11.8 

58 

0 

56 

1700 

PPIIl 

ppm 

ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 3-209 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled September 9, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na +) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

3.53 

Mg/L 

10 

0 

42.5 

38.3 

31.2 

0 

66 

22 

1.1 

1.4 

8.2 

13. I 

0.5 

242 

Meq/L 

o.s 

0 

I. 85 

0.98 

1.04 

0 

I. 37 

0.62 

0.02 

0.48 

Total Cations (epm) 

Other Constituents 

520 

10.6 

0.2 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH ) 

Conductivity 

3-209-E-76 

Percent 
Cations or Anions 

15 

0 

56 

29 

29 

0 

39 

18 

0 

14 

3.33 

3.0 

11.6 

36 ppm 

Oppm 

13.6 ppm 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 3-209 
Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 3-209 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Elevation of top of casing 2015.92 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 10/75 9.99 TOC 1983.15 
Jan 20/75 45.36 TOC 1867.11 
Jan 22/75 
Jan 23/75 50.63 TOC 1849.79 
Jan 24/75 50.60 TOC 1849.92 
Jan 25/75 50.67 TOC 1849.69 
Feb 12/75 8.89 TOC 1985.76 
Feb 13/75 

Mar 16/75 

Mar 17/75 1].96 HP 1959.67 

Apr 17/75 9.62 HP 1987.06 
Hay 12/75 19.35 old HP 1955. 14 
June 10/75 19.83 HP 1953.60 
July 10/75 20.32 HP 1951.99 
Aug 13/75 20.81 HP 1950.38 
Sept 9/75 21.21 HP 1949.07 

21.50 HP 1948.12 
Oct 7/75 21.85 HP 1946.47 
Nov 6/75 22.25 HP 1945.66 
Dec: 6/75 22.69 HP 1944.22 

MP - Depth from measuring point 
TOC - Depth from top of casing 

3-209-W-76 

Comments 

Well completed; bai 1 100 gallons 

Water sample 

Attemp a slug test 

Install shelter and recorder; 
HP = 2.79' TOC, (2018.71) 
DST; water sample; FSI • 43# 
from 175' 
Reinstall shelter HP • 2.69' 
TOC, (2018.61) 
Measurement questionable 
New HP • 32.62" TOC, (2018.64) 

Sampled well; temp. 3°C 
after sample 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 3-425 

Lsd 9 Sec 26 Tp 97 R 13 W4th 

Alberta Research Council 

---,----
1 

KB 2 ft 

I 
t 

Construction 

Surface casing - lb/ft 

wall thickness 

Main casing 9 lb/ft 

wall thickness . 154 in 

Screen slot width .007 in 

screen OD 3 1/2 in ./ 

slots per foot 

material ss 

Sand pack No 

Note: all depths refer to KB 

5 ft - 3 In blank pipe -

5 ft - 3 In blank pipe -

•- TOC elev 2014.84 ft 

Ground elevation 

- Surface casing OD 

-- Bottom casing 

Cemented to 

- Main casing 5 1/2 in 

-
-

-

Bottom casing 408 ft 
124 m 

Cemented to surface 

Top screen 410 ft 
125 m 

Bottom screen 420 ft 
128 m 

_ Total depth 425 ft 
130 m 

ni I 

ft 

m 

3-425-C-76 

2014 ft 

in 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 3·425 

Lsd 9 Sec 26 Tp 97 R 13 W4th 

Alberta Research Council 

Elevation: gl 2014 
KB 2016 

Type of test - Casing Positrieve 

Date of test March 16, 1975 
Testing company Johnston Testers 

TEST DATA 

Time started 1430 hrs 
Tool opened 1457 hrs 
First flow min 
Initial shut in 30 min 
Second flow 30 min 
Final shut in 30 min 
Pulled 1 oose at 1635 hrs 
Out of hole at 1650 hrs 
Wt on packers 7000 lbs 
Description of blow Weak initial 
puff , weak blow decreasing to very faint . 

Total water recovered 
Water sample No . 
Gas blow No 

Ni 1 ft 

Remarks Hlsrun, tool set above fluid 
level. 

HOLE DATA 

Contractor Tri City Drilling 

Drill pipe size (OD) 2·3/8" IF 

Drill collar size (ID) 2·3/8" IF 

Drill collar length (ft) 41 ft 

Open or screened interval 410-420 
Formation tested Pelican 

Tool 
Sub 

TOOL SEQUENCE 
Length 
(feet) 

MFE Tool 
Sub 
Positrieve Packer 
Total 
Packer Stub 
Recorder 
Recorder 
Total Interval 

3.05 
9.95 
0.60 
1.85 

15.45 
3.50 
7. 70 
7.70 

18.90 

PRESSURE DATA 
(psi) 

Instrument No. 

Capacity (psig) 
Instrument set at (ft) 
Initial hydrostatic A 
First flow B 

Initial shut in 
Second flow 

Final shut in 
Final hydrostatic 

Bl 
c 
D 

Dl 
G 

H 

3-425-D-76 

0 D 

S·l /2 IN 

Bl, Dl, etc. Initial Hyd . Pressure 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 3-425 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Counc il 

Sample source 

Date sampled 

Balled from 3-425 

January 22 , 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (so;) 

Chloride (Cl - ) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH - ) 

Calcium (Acidified) 

Magnesium (Ac i dified) 

Total di s solved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

3.502 

Mg/L 

43.0 

8.7 

11.3 

2.1 

0.0 

105.0 

78.0 

3.0 

4.5 

3.9 

232.0 

Meq/L 

2.15 

o. 72 

0.49 

0.05 

o.oo 

I. 72 

1.62 

0.08 

0.07 

Total Cations (epm) 

Other Constituents 

319 

].] 

0. I ppm 

Field : 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

3-425-E-76 

Percent 
Cations or Anions 

63.0 

21.0 

14. 4 

1.6 

o.o 

49.1 

46 .4 

2.4 

2.1 

3.406 

5.6 

9.3 

17.8 ppm 

76.6· ppm 

325 
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SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL NUMBER 3-425 

Lsd 9 Sec 2(, Twp 97 R 13 W4th 

Alberta Research Council 

Sample source Bailed from we II 3-425 

Date of sampling Janu~ry 22, 1975 

Total dissolved solids 232 Mg/L 

ELEMENT VALUE 

Ag tiD 

Al <. 01 

As .01 

B .009 

Ba 110 

Be liD 

Bi NO 

Ca II 

Cd liD 

Co tiD 

Cr tlf) 

Cu .004 

Fe M 

Ge tm 

Hg tiD 

3-425-E-76 

ELEMENT VALUE 

Li <.01 

Mg .01 

Mn .001 

Mo NO 

Ni .02 

Pb .001 

Sb ND 

Si .02 

Sn NO 

Te <.oos 

Ti NO 

v NO 

Zn <.oos 

Zr NO 

Explanations : All values are in percent of total dissolved solids. 
M ~ Greater than 0.1\ 
N.D. = Not detected (less than .001\) 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 3-4 25 
Lsd 9 Sec 26 Twp 97 R 13 W4th 
Alberta Research Council 
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WELL HISTORY 

OBSERVATTON WELL NUMBER 3-425 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Elevation of top of casing 2014.84 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 20/75 
Jan 22/75 
Jan 23/75 108.59 TOC 1658.57 
Jan 24/75 110.52 TOC 1652.24 
Jan 25/75 110.94 TOC 1650.86 
Feb 12/75 123.03 TOC 1611.20 
Feb 13/75 

Har 16/75 

Mar 17/75 
Apr 17/75 Dry 
Hay 12/75 Dry 
June 10/75 Dry 
July 10/75 Dry 
Aug 13/75 Dry 
Sept 9/75 Dry 
Oct 7/75 Dry 
Nov 6/75 Dry 
Dec 6175 Dry 

MP - Depth from measuring point 
TOC - Depth from top of casing 

3-425-W-76 

Comments 

Well completed 
Ball water sample 

Install shelter; HP • 3.70' 
TOC, (2018.54) 
DST; mlsrun; set tool above 
water 
Reinstall shelter 

New MP =- 36.5" TOC, (2017. 88) 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 3-731 

Lsd 9 Sec 26 Tp 97 R 13 W4th 

Alberta Research Council 

---,----
1 

KB 5 ft 

I • 

Construction 

Surface casing 17 lb/ft 

wall thickness .231 in 

Main casing 9 lb/ft 

wall thickness .154 in 

Screen slot width .007 in 

screen OD 3 1/2 in 

slots per foot 

material ss 

Sand pack No 

Note: all depths refer to KB 

5 ft - 3 In blank pipe -

25 ft - 3 in blank pipe -

•- TOC elev 2012.54 ft 

- Surface casing OD 

-- Bottom casing 214 ft 

65.2 m 

1 
Cemented to surhce 

- Main casing 5 1/2 in 

-
-

Bottom casing 687 ft 
209 m 

Cemented to surface 

Top screen 696· ft 
212 m 

Bottom screen 706 ft 
215 II 

_ Total depth 731 ft 
223 11 

Note: well was drilled to 1270 ft and cemented back to 731 

3-731-C-76 

7 in 



( 

( 

( 

( 

( 

( 

DRILL STEM TEST 

OBSERVATION WELL NUMBER 3·731 

Lsd 9 Sec 26 Tp 97 R 13 W4th 

Alberta Research Council 

Elevation: gl 2011 

KB 2013 

Type of test - Casing Posltrieve 

Date of test March 14, 1975 

Testing co111pany Johnston Testers 

TEST DATA 

Time s tarted 
Tool opened 
First flow 
Initial shut in 
Second flow 
Final shut in 
Pulled loose at 
Out of hole at 
Wt on packers 

1815 hrs 
1941 hrs 

111in 
30 min 

min 
min 
hrs 
hrs 

5000 lbs 

Descrit~tion of blow Weak initial 
puff fatnt blow decreasing to nil In 
.Qne minute. 
Total water recovered nil ft 
Water sample No. -
Gas blow No 

Remarks Hisrun, unable to set tool 
last st~nds very tight, unable to set 
tool lower . 

HOLE DATA 

Contractor Tri City Dri II ing 

Drill pipe size (OD) 2-3/8" IF 

Drill collar size (ID) 2-3/8" IF 

Drill collar length (ft) 41 ft 

Open or screened interval 696-706 

For11ation tested Grand Rapids 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

Sub 
HFE Tool 
Sub 
Positrieve Packer 
Total 
Packer Stub 
Recorder 
Total Interval 

3.05 
9 . 95 
0.60 
1.85 

15.45 
3.50 
7.70 

11 . 20 

PRESSURE DATA 
(psi) 

Instrument No. 
Capacity (psig) 
Instrument set at (ft) 
Initial hydrostatic A 
First flow 

Initial shut in 
Second flow 

Final shut in 
Final hydrostatic 

B 

Bl 
c 
D 

Dl 
G 

H 

3-731-D-76 

0 D 

5·1 / 2 IN 

Bl, Dl, etc. Initial Hyd. Pressure 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 3-731 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Balled from 3-731 

February 12, 1975 Time 

Major Constituents 

Calcium {Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (504) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

25.107 

Mg/L 

3.2 

1.3 

491.0 

10.8 

93.6 

463.6 

134.0 

407.0 

].5 

3.3 

1336.0 

Meq/L 

0.16 

0.11 

21.36 

0.28 

3.12 

7.60 

2.]9 

11.48 

0.12 

Total Cations (epm) 

Other Constituents 

2350 

9-3 

2.0 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH ) 

Conductivity 

3-731-E-76 

Percent 
Cations or Anions 

0.7 

0.5 

97.5 

1.3 

12.4 

30.3 

II. 1 

45.7 

o.s 

21.900 

5.0 

9.9 

197 

217 

ppm 

ppm 



( 3-731-E-76 

SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL NUMBER 3•731 

Lsd 9 Sec 2G Twp 97 R 13 W4th 

c Alberta Research Council 

Sample source Bailed frorn we II 3-731 

Date of sampling Fehruary 12, 1975 

c Total dissolved solids 1336 Mg/L 

ELEMENT VALUE ELEMENT VALUE 

Ag liD Li <.01 

AI 
,.. 

Mg .01 

As <.01 Mn .002 

B .0!) Mo ND 

Ba .005 Ni .005 

Be ND Ph tiD c Bi tl/) Sb NO 

Ca .1 Si H 

Cd liD Sn liD 

Co tfO Te <.oos 

Cr rm Ti HO 

Cu .OOit v .03 

Fe . I Zn ~.oos 

Ge liD Zr ND 

Hg NO c 
Explanations: All values are in percent of total dissolved solids. 

M = Greater than 0.1\ 
N.D. = Not detected (less than .001\) 

( 

( 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 3-731 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Sample source 8ai led 

Date sampled September 9, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HCOj) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (No;) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 21.09 

Mg/L 

2.9 

0. 6 

458 

s.s 
144 

405 

40 

306 

12 

3. 2 

1.3 

2. 7 

1294 

Meq/L 

0.14 

0.05 

19.92 

0.15 

4.80 

6.64 

0.83 

8. 63 

o. 19 

Total Cations (epm) 

Other Constituents 

Lab: 

Conductivity 2180 

pH 9. 2 

Fluoride (F-) J.Sppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

3- 731-E-76 

Percent 
Cations or Anions 

0 

98 

23 

32 

4 

41 

20.26 

6.0 

9.8 

so. 5 ppm 

0 ppm 

46 . 9 ppm 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 3-731 
Lsd 9 Sec 26 Twp 97 R 13 
Alberta Research Council 

W4th 
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3-731-W-76 

WELL HISTORY 

OBSERVATfON WELL NUMBER 3-731 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Elevation of top of casing 2013.97 (Until March 14/75) 
2012.54 (After Karch 14/75) 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 21/75 
Jan 22/75 
Jan 23/75 113.47 TOC 1641.69 
Jan 24/75 120.07 TOC 1620.04 
Jan 25/75 115.94 TOC 1633. 59 
Feb 12/75 143 TOC 1545 
Feb 13/75 186.08 HP Jlt03. 47 

Har 14/75 
Har 18/75 
Apr 17/75 183.94 HP 1411.92 
Hay 12/75 184.06 HP 1411.68 
June 10/75 184.08 HP 1411.64 
July 10/75 183.60 HP 1413.21 
Aug 13175 183 . 01 HP 1415.12 
Sept 9175 182.92 HP 1415.42 
Oct 7175 182 .93 HP 1415.38 
Nov 6/75 182.76 HP 1415.95 
Dec 6175 181.87 HP 1418.87 

MP - Depth from measuring point 
TOC - Depth from top of casing 

Comments 

Well completed 
Ball 175 gallons 

Bai I 190 gallons 
Install shelter; HP = 1.44' 
TOC, (2013.98) 
DST; misrun, cut off casing 
Reinstall shelter and recorder 
HP • 2.86' TOC, (2015 . 40) 

Sampled well; temp . 6°C 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 3-1144 

Lsd 9 Sec 26 Tp 97 R 13 W 4th 

Alberta Research Council 

---~.----

1 

KB 2 ft 

I 
t 

Construction 

Surface casing lb/ft 

wall thickness 

Main casing 9 lb/ft 

wall thickness .154 in 

Screen slot width .007 in 

screen OD 3 1/2 in 
. .., 

slots per foot 

material 55 

Sand pack No 

Note: all depths refer to KB 

5 ft - 3 In blank pipe -

5 ft - 3 in blank pipe -

3~1144~C-76 

• - TOC elev 2014.48 ft 

- Surface casing OD nil in 

-- Bottom casing - ft 

- m 

Cemented to 

- Main casing 5 1/2 in 

--
-

Bottom casing 1125 ft 
342.9 m 

Cemented to surface 

Top screen 1129 . ft 
344.1 m 

Bottom screen 1139 ft 

347.2 m 

-.... Total depth 1144 ft 

348.7 m 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 3·1144 

Lsd 9 Sec 26 Tp 97 R 13 W4th 

Alberta Research Council 

Elevation: gl 2013 
KB 2015 

Type of test - Casing Positrieve 
Date of test March 16, 1975 
Testing company - Johnston Testers 

TEST DATA 

Time started 0930 hrs 
Tool opened 1048 hrs 
First flow I min 
Initial shut in 30 min 
Second flow 15 min 
Final shut in 30 min 
Pulled loose at 1215 hrs 
Out of hole at 1330 hrs 
Wt on packers 5000 lbs 
Description of blow Weak initial 
puff very weak blow decreasing to nil in 
3 minutes. 
Total water recovered 20 ft 
Water sample No . OH 25 
Gas blow 
Remarks 

No 
Test sati sfactory 
5-l /2"RBP 1!1 I 095' 

HOLE DATA 

Contractor Tri City Dri II ing 
Drill pipe s ize (00) 2-3/ 8" IF 
Drill collar size (ID) 2-3/8" IF 
Drill collar length (ft) 41 ft 

Open or screened inte r val 1129-1139 
Formation t es ted McMurray 

3-1144 - D- 76 

Tool 
Sub 

TOOL SEQUENCE 
Length 
(feet) 

MFE Tool 
Sub 
Positrieve Packer 
Total 
Packer stub 
Recorder 
Recorder 
Total Interval 

3.05 
9.95 
0.60 
1.85 

15. 45 
3. 50 
7. 70 
7.70 

18.90 

PRESSURE DATA 
(psi) 

Instrument No. RPG-89N 

Capacity (psi g) 400 

Instrument set at (ft) 1099 

Initial hydrostatic A 11!3 

First flow B 9 

Bl 9 
Initial shut in c 82 
Second flow D 16 

Dl 20 
Final shut in G 56 
Final hydrostatic H Jlt3 

0 0 

5·1 / 2 IN 

RPG-92N 
431 

1107 
145 

7 

7 
82 
16 
20 
56 

142 

Bl, Dl, etc . Initial Hyd. Pressure 



3-1144-D-76 

DRILL STEM TEST 

OBSERVATION WELL NUMBER 3-llltlt 

( PRESSURE INCREMENTS 

Recorder RPG 92N 

Initial Shut In 

( 
point pressure t+6t/t.t 
(min) (psi) 

5 68 . 1t 1.20 

10 73.3 I. 10 

15 77.5 1.07 

20 79.1t 1.05 

25 80.9 l.Oit 

30 82.0 1.033 

c 

Final Shut In 

point pressure t+At/6t 
(min) (psi) 

5 31t.5 .lt . OO 

10 .lt3.2 2.50 

c 15 .lt7.5 2. 00 

20 51.0 1.75 

25 53.8 1.60 

30 56.0 1.50 

( 

( 
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SHUT-IN PRESSURE DATA 
Wel l Number : 3- nu 
Date : March 16. 1975 

------ -------- ----- ---
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Hydraulic Conductivity• 
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SHUT- IN PRESSURE DATA I 

Well Number : 3-1144 
Date : March 16,1975 

---------- ------------
Transmissivity• 3.0 • 103 m2/ day f---- - __ , __ -·----------
Hydraulic Conduct ivity • 1.1•166 em / sec 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 3-1144 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Sample source Bailed from 3-1144 

Date sampled February 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02 ) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

13, 1975 Time 

Major Constituents 

Mg/L Meq/L 

42.5 2.12 

8.0 0.66 

12.5 0.54 

2.1 0.05 

0.0 0.00 

103.0 1.69 

78.0 1.62 

1.0 0.03 

4.5 0.07 

3.0 

220.0 

3.413 Total Cations (epm) 

Other Constituents 

328 

8.0 

0.1 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

3-1144-E-76 

Percent 
Cations or Anions 

62.8 

19.5 

16.1 

1.6 

0.0 

49.5 

47.6 

0.8 

2.1 

3.376 

45.6 ppm 

22.0 ppm 

250 



( 

c 

c 

c 

c 

' '-

( 

WATER ANALYSIS 

OBSERVATION WELL NUMBER 3-1144 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Sample source Drill Stem Test on 3-1144 

Date sampled March 16, 1975 Time 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodiu11 (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (N03) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride {F-) 

Major Constituents 

4. 771 

Mg/L 

20.6 

2.8 

76.3 

9.2 

2.4 

93.0 

71.0 

59.0 

1.5 

8. I 

280.0 

Meq/L 

1.03 

0.23 

3.32 

0.24 

0.08 

1.52 

1.48 

1.66 

0.02 

Total Cations (epm) 

Other Constituents 

557 

8.4 

0. 1 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

3-1144-E-76 

Percent 
Cations or Anions 

21.4 

4.8 

69.0 

4.9 

1.7 

32.0 

31.0 

34.9 

0.5 

4.812 

10.3 

52.8 ppm 

0 ppm 

4.8 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 3-1144 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled September 9, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02} 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) s .B4 

Mg/L 

7.9 

1.8 

88 

44 . 6 

12 

190 

67 

32 

2. 3 

1.8 

13. 4 

3-5 

390 

Meq/L 

0.39 

0.15 

3.83 

1. 14 

0. 40 

3. II 

1.39 

0.90 

0. 04 

Total Cations (epm} 

Other Constituents 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

640 

8. 6 

0 . 2 ppm 

Field : 

Temperature (C) 

pH 

Carbonate (co;} 
Bicarbonate (Hco;) 
Hydroxide (OH-) 

Conductivity 

3-1144-E- 76 

Percent 
Cations or Anions 

7 

3 

70 

21 

7 

53 

24 

15 

5.51 

9.0 

11.4 

ppm 
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WATER LEVEL HYDROGRAPH 

OBSERVATIOU WELL NUMBER 3-1144 
Lsd 9 Sec 26 Twp 97 R 13 W4th 
Alberta Research Council 

I I I I I I I I I I I I I I I 

-

I I I I I I I I I I I I I I I 

5 10 15 20 25 5 10 15 20 25 5 10 15 20 25 

JANUARY FEBRUARY MARCH 

I I I I I I I I I I 

I I I I I I I I I I 

5 10 15 20 25 5 10 15 20 25 

APRIL MAY 

3-1144-H-76 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

• 

• 

• 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

5 10 15 20 25 5 10 15 20 25 5 10 15 20 25 510152025 5 10 15 20 25 510152025 5 10 15 20 25 

JUNE JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER 

1975 















( 3·1144·W·76 

WELL HISTORY 

OBSERVATfON WELL NUMBER 3-llltlt 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

( Alberta Research Council 

Elevation of top of casing 20llt.lt8 

c 
Water level 

Depth to water elevation 
Date (11eters) (feet) Co11111ents 

Jan 25/75 Well completed 
Jan 26/75 1to.5o roc 1881 .61 Ball 180 gallons 

93.08 TOC 1709. II 
Feb 12/75 169. 75 TOC 1457.57 Ball 98'gallons; water sample 
Mar 16/75 DST; water sample; FSI • 851 

from 1099' 
Mar 
Hay 18/~5 12/ 5 

Reinstall shelter 
Too deep to measure; New MP • 
33" roc. (2017.23) 

June 10/75 Too deep to measure 

c July 10/75 292.36 HP 1058.28 
Aug 13/75 293.6lt HP 105lt .09 
Sept 9/75 29lt.2lt HP 1052. 12 Sampled well ; temp. 9•c 
Oct 7/75 296.90 HP 10li3. 39 
Nov 6/75 295 . 19 MP JOlt9 . 01 
Dec 6/75 295.75 HP 101t] . l7 

c 

(_ 

( MP Depth from meas uring point 
TOC - Depth from top of casing 
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WEll CONSTRUCTION. 

OBSERVATION WELL NUMBER 3-1310 

Lsd 9 Sec 26 Tp 97 R 13 W4th 

Alberta Research Council 

Construction 

Surface casing 

wall thickness 

Main casing 

---,----
1 

KB 5 ft 

I • 

- lb/ft 

9 lb/ft 

wall thickness . 154 in 

Screen slot width none in 

screen OD 

slots per foot 

material 

Sand pack 

- in 

No 

Note: all depths refer to KB 

Open hole interval 40 ft 

12 m 

Open hole diameter 4 3/4 in 

3-1310-C-76 

-4- TOC elev 2013.59 ft 

Ground elevation 

- Surface casing OD ni 1 

-- Bottom casing ft 

- m 

Cemented to 

- Main casing 5 1/2 in 

-

Bottom casing 1270 ft 
387.1 m 

Cemented to surface 

Top screen - ft 
- m 

Bottom screen - ft 
- m 

_ Total depth 1310 ft 

399.3 m 

. 2012 ft 

iD 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 3-1310 

Lsd 9 Sec 26 Tp 97 R 13 W4th 

Alberta Research Council 

Elevation : gl 2012 

KB 2014 

Type of test - Casing Positrleve 

Date of test March 15, 1975 

Testing company Johnston Testers 

TEST DATA 

Time started 1230 hrs 
Tool opened 1437 hrs 
First flow 1 min 
Initial shut in 30 •in 
Second flow 30 min 
Final shut in 30 llin 
Pulled loose at 1620 hrs 
Out of hole at 1815 hrs 
Wt on packers 5000 lbs 
Description of blow Very weak Initial 
puff, blow decreasing to nil In two 

Jlllnutes. 
Total water recovered 200 ft 
Water sa•ple No. DH 27 

Gas blow No 

Remarks Test satisfactory 
5-1/2" RBP @ 1259' 

HOLE DATA 

Contractor Trl City Drilling 

Drill pipe siz.e (OD) 2-3/8" IF 

Drill collar siz.e (ID) 2-3/8" IF 

Drill collar length (ft) 41 ft 

Open or screened interval 1270-1310 

Foraation tested Beaverhill Lake 

Tool 
Sub 

TOOL SEQUENCE 
Length 
(feet) 

MFE Tool 
Sub 
Posltrleve Packer 
Total 
Packer Stub 
Recorder 
Total Interval 

3. 05 
9.95 
0 . 60 
1.85 

15. 45 
3. 50 
7. 70 

11.20 

PRESSURE DATA 
(psi) 

Instrument No. RPG-89N 

Capacity (psig) 400 

Instrument set at (ft) 1263 

0 D 

5-1/2 IN 

Initial hydrostatic A Unreadable 

First flow B 66 

Bl 68 

Initial shut in c 184 

Second flow D 93 

Dl 95 

Final shut in G 112 

Final hydrostatic H 305 

Bl. Dl. etc. Initial Hyd. Pressure 



( 
3-1310-D-76 

DRILL STEM TEST 

( OBSERVATION WELL NUMBER 3-1310 

PRESSURE INCREMENTS 
Recorded RPG 89N 

Initial Shut In 

( point 
(11in) 

pressure 
(psi) 

t+llt/llt 

5 153.8 1.20 

10 167.5 I. 10 

15 173.0 1.07 

20 177.2 1.05 

25 180.9 I.Olt 

30 181t .o 1.033 

( 

Final Shut In 

point pressure t+n,t/llt 
(min) (psi) 

5 97 . 3 7.00 

c 10 101.7 lt.OO 

15 104.9 3.00 

20 107.6 2.50 

25 110.2 2.20 

30 112.0 2.00 

(_ 

( 
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SHUT-IN PRESSURE DATA 
Well Number: 3-1310 
Date: March 15, 1975 

----------------------
Transmissivity• 3.2 •1Cf2 m2/dey 

Hvctraulic Conductiv1ty-J.0•106cm INC 

Extrapolated Reservoir lmtial s.1.- t:. 
PresslU'e = 126 p.s.i. Final s.i. - • 
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SHUT-IN PRESSURE DATA 
Well Number: 3-1310 
Date: March 15, 1975 

Transmissivity• 3.2 •l02 m2/day 

Hydraulic Conductivity-J.O •l06 em /sec 

Extrapolated Reservoir 
Pressure = l26 p.s.i. 

Initial s. i.- t. 
Final s.i.- • 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 3-1310 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Balled from 3-1310 

February 13, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (so;) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

2. 996 

Mg/L 

25.8 

0.3 

17.5 

3.3 

28.8 

26.8 

69.0 

5.0 

1.2 

14.9 

364.0 

Meq/L 

1.29 

0.02 

0. 76 

0.08 

0.96 

0.44 

1.44 

0.14 

0.02 

Total Cations (epm) 

Other Constituents 

290 

9.9 

0. 4 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (Hco;) 
Hydroxide (OH-) 

Conductivity 

3- 1310-E-76 

Percent 
Cations or Anions 

59.7 

1.1 

35.3 

3.9 

32.0 

14.7 

47.9 

4.7 

0.6 

2.158 

7.5 

11.5 

14 ppm 

0 ppm 

35.4 ppm 

650 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 3-1310 

Ls d 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Sample source Drill stem test on 3-1310 

Date sampled March IS , 1975 Time 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (No;) 

Silica (Si02 ) 

Hydroxide (OH") 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F - ) 

Major Constituents 

85.718 

Mg/L 

4.0 

0. 2 

340.0 

12.1 

144.0 

o.o 
79.0 

283 .0 

2.5 

14.5 

1212.0 

918.0 

Meq/L 

0.20 

0. 02 

14. 79 

0. 31 

4.80 

0.00 

1.64 

7.98 

0.04 

71.25 

Total Cations (epm) 

Other Constituents 

1800 

10.9 

0.4 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH ) 

Conductivity 

3-1310-E-76 

Percent 
Cations or Anions 

1.3 

0. 1 

96 .6 

2.0 

s.6 
0.0 

1.9 

9.3 

0.0 

83.1 

15. 315 

10.6 

96.0 ppm 

0 

6.8 

950 

ppm 

ppm 
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SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL NUMBER 3-1310 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Sample source nrlll stem test on well 3-1310 

Date of sampling tlarch 15, 1975 

Total dissolved solids 918 Mg/L 

ELEMENT VALUE ELEMENT 

Ag liD Li 

Al 0.1 Mg 

As <.01 Mn 

B .02 Mo 

Ba .005 Ni 

Be 110 Pb 

Bi tiD Sb 

Ca M Si 

Cd 140 Sn 

Co NO Te 

Cr NO Ti 

Cu .oos v 
Fe H Zn 

Ge ND Zr 

Hg ND 

3-1310-E-76 

VALUE 

<.ol 

.005 

.002 

t~D 

.03 

.04 

ND 

H 

ND 

<.005 

ND 

. 01 

H 

ND 

Explanations : All values are in percent of total dissolved solids. 
M • Greater than 0.1\ 
N.D. • Not detected (less than .001\) 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 3-1310 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled September 9, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (C03) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride {F-) 

21.54 

Mg/L 

34 

0 

441 

9.6 

43.2 

0 

74 

566 

0 

12.5 

44.6 

42 

0.6 

1244 

Meq/L 

1. 70 

0 

19.18 

0.25 

1. 44 

0 

1.54 

15.96 

0 

2.60 

Total Cations (epm) 

Other Constituents 

3000 

10.9 

2 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (Hco;) 

Hydroxide (OH-) 

Conductivity 

Percent 
Cations or Anions 

8 

0 

91 

7 

0 

7 

74 

0 

12 

21. 13 

8.0 

11.4 

72 ppm 

0 ppm 

34 ppm 
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WATER LEVEL HYDROGRAPH 

OBSERVATIOH WELL NUMBER 3-1310 
Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATTON WELL NUMBER 3-1310 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

3-1310-W-76 

Elevation of top of casinl 2014 . 71 (Until March 15/75) 
2013.59 ( After March 15/75) 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 25/75 
46 .05 TOC 1863.65 

Jan 26/75 106.93 TOC 1663.88 
Feb 12/75 108. 88 1657 .49 
Feb 13/75 

Kar 15/75 

Mar 18/~~ Hay 12/ 199. 64 old KP 
June 10/75 
July 10/75 200 HP 1360.09 
Aug 13/75 200.63 MP 1358.02 
Sept 9/75 201.08 HP 1356.57 
Oct 7/75 201 .84 HP 1354. 05 
Nov 6/75 202.35 MP 1352.38 
Dec 6/75 208.72 HP 1331 . 49 

MP - Depth from measuring point 
TOC - Depth from top of casing 

Comments 

Well completed 
ball 150 gallons 

Ball 160 gallons 
Install shelter; KP • 2.14' 
TOC, (2015. 73) 
OST; water sample; FSI • 190# 
from 1263'; cut off casing 
Reinstall shelter; relevel 
New HP • 30" TOC, (2016.09) 
Too deep to measure 

Install heater 
Sampled well; temp. 8°C 
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INTRODUCTION 

The Groundwater Division of Alberta Research Council undertook, in 

1974 , to investigate the regional hydrogeology of the Athabasca Oil 

Sands. The purpose of this study is to develop a hydrogeological model 

of the area for use in technical and environmental planning . Some 

examples of potential uses of the model are: locating water supplies 

for towns and processing plants, planning dewatering schemes in the 

vicinity of mines, determining the position of storage sites for solid 

and 1 iquid industrial waste on the surface or underground, and planning 

restoration of disturbed land . 

Groundwater data is not abundant in the area, so installation of 

groundwater observation wells was necessary. These observation wells 

were d r i 11 ed in groups in order to sample heads and chemistry at various 

depths below the surface. Seven sites, containing 36 individual wells, 

were instrumented in this manner during the winter of 1974-75 . 

The factual details of this system are important to users for 

various differing reasons and thus a readily available document out

lining these details is warranted. This publication groups the informa

tion by site . There is one pub 1 i cation for each we 11 site. Inc 1 uded in 

each site publication are: 1) geological and geophysical logs; 2) annual 

hydrographs, 3) drill-stem test results, 

5) well history, 6) water analyses, and 

4) aquifer testing results, 

7) well completion details. 

The loose-leaf format has been chosen to facilitate periodic updating 

with such information as hydrographs, water analyses and well history . 

The page indexing system is also consistent with the updating process. 

All updating packages will be noted in the Alberta Research Council List 

of Publications. 

Each site publication is divided into sections dealing with each 

individual well in addition to this introduction and legend. 



( 

( 

( 

( 

( 

( 

1-76 

There were seven piezometer nests in the system on August 31, 1975. 

Four companies have made available a total of nine wells for inclusion 

in t.he system. Data from these wells wi 11 be published in the same 

format as those constructed with government financing. Table I lists 

the location of wells in the system as of August 31, 1975. Map 1 indi

cates the location of these wells. Publications available as of the 

date of this document include those for sites 1, 2, 3, 6, 7, 8 and 9. 

Table 1 

Athabasca Oil Sands Observation Wells 

August 31 , 1975 

Location 
(W 4th) 

Lsd 8-15-96-11 

Lsd 1-11-97-12 

Lsd 9-26-97·-13 

Lsd 2-18-95-9 

lsd 13-20-95-8 

Lsd 5-30-94-7 

lsd 1 and 
Lsd 16-4-94-6 

lsd 15-3-96-11 

Lsd 14-36-95-12 

Lsd 5-21-95-12 

lsd 9-20-95-12 

Lsd 1-1-96-11 

lsd 9-9-96-10 

Lsd 10-20-96-7 

Site Number 

2 

3 
6 

7 
8 

9 

BP-lW 

BP-2WA 

BP-3W 

BP-4W 

Fina 73-2 

Fina 73-6 

Tenneco I 
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PAGE INDEXING 

The numbering of pages in the repcrt is as follows: 

Well Number -Subject Code- Year of Publication 

Well Number -the name used for designating the well 

Subject Code- as follows: 

- Introduction (no site number indicated) 

l - Legend (no site number indicated) 

L-76 

G - General site information including geological logs, 

geophysical logs and site plan (no well number indicated) 

C -Well construction details 

D -Drill stem testing 

A - Aquifer testing 

E Chemical analyses including spectral emission estimates 

and routine water analyses 

H 

w 
- Annual hydrograph 

-Well history 

So that new pages may be easily added, pages have not been consecutively 

numbered . The user should insert new pages in the appropriate order 

within the tabbed section for that particular well. 
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( Symbol 

C&GLL 

( CPS 

elev 

epm 

ft 

gl 

10 

igpm 

KB c Lsd 

m 

Mer 

Meg/l 

MFE 

Mg/L 

Min 

MP 

MV 

( 00 

ppm 

psi 

Q 

( R 

RBP 

Road A 11' c 

Sec. 

ss 

SYMBOLS 

Units or Parameter 

Analysis done at Chemical and Geological 

Laboratories Ltd. 

counts per second 

elevation in feet above mean sea level 

(geodetic datum) 

equivalents per million 

foot 

ground level - feet above geodetic datum 

inside diameter- inches 

Imperial gallons per minute 

Ke 11 y Bushing 

legal subdivision 

metre 

meridian 

milliequivalents per litre 

multi formation evaluator 

milligrams per litre 

minutes 

measuring point 

mi II ivo 1 ts 

outside diamter - inches 

parts per million 

pounds per square inch 

pumping rate - igpm 

range 

recorder bypass 

road allowance 

section 

stainless steel 

L-76 
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Symbol 

T 

t 

t I 

Llt 

Tp 

TOC 

TSTM 

Wt 

Units or Parameter 

transmissivity - square metres/day 

time since pumping started (pump 

testing) or time of flow period 

(drill stem testing) -minutes 

time since pumping stopped - minutes 

time of shut in period - minutes 

township 

top of casing 

too sma 11 to measure 

weight 

L-76 
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GEOLOGICAL LEGEND 

Symbol Rock Unit Symbol Stratigraphic Unit 

( 
t i 11 Qd unconsolidated deposits 

sand & gravel 

c Klb La Biche Fm. 

sand Kpl Pelican Fm. 

Kj Jol i Fou Fm. 
sandstone 

Kg Grand Rapids Fm. 

arkosic sandstone Kc Clearwater Fm. 

r ....... ~ : .... .. . .. ...... ······· s i 1 t 
Km McMurray Fm. 

r ···· .... J .. .. ... .. .. s i 1 tstone Dbl Beaverh i 11 Lake Gp . 

Dw Waterways Fm. 
silt & sandstone 

Dpe Prairie Evaporite Fm. 

~-=--------t ----- clay Dmt Methy Fm. 

Dmr Mclean River Fm. 
sandy clay 

D1 La Loche Fm. 

shale 

c Precambrian 
sandstone & shale 

oilsand 
( 

shaley dolomite 

gypsum 

R Z %1 dolomite 

f'! : I ] 1 imestone 
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CHEMICAL ANALYSES 

Two types of chemical analysis were performed on water samples: 

complete routine analysis and a spectral emission estimate for 29 

elements. Many of the samples collected during 1975 appear to be influ

enced by the cement used to seal the well casing into place. Water 

affected by cement wi II exhibit high values of pH, hydroxide, calcium 

and chloride. The reader should regard waters with a pH greater than 

about 10 as probably cement-contaminated . 

Cementing of the casings into place must be done due to the close 

proximity of the wells to each other in the site. Without cement, the 

movement of fluids and transmission of pressures along the boreholes 

would always be a possibility . It is expected that the influence of the 

cement will diminish with time. 

All wells in the Network will be sampled by bailing at least once a 

year for the first few years. 

Most water analyses are being done at Alberta Research Council. 

Those done at other laboratories are indicated by a notation under 
11Samp l e sou rce11

• 

WELL CONSTRUCTION 

The general procedure at each site was to drill the deepest well 

first to determine the exact geology of the location. Two to four 

shallower aquifers were then selected for monitoring. A water table 

well 30 to 50 feet deep was constructed at each site. 

Once an aquifer was selected for monitoring the construction pro

cedure was generally as follows: 

I. drill to about 5 feet above the zone 

2. land casing and cement to surface 
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3. 
Lt. 

drill through the aquifer using very 1 ight mud 

insert a screening device (if necessary). 

L-76 

The section on "Well Construction11 notes any changes from the above 

procedure. Information such as casing tallies, amounts of cement, types 

of float equipment and daily drilling precis are not included. This 

type of information is available from the Engineer's Report on file at 

the Groundwater Division. 

Two drilling rigs were used simultaneously during the 1974-1975 

drilling season. Both were Failing 1500; one was trailer mounted and 

capable of 2,000-foot depths, the other was truck mounted and capable of 

about 1,200-foot depths. 

A conventional oil-field cementing unit was utilized to cement 

casing strings . Cement returns to the surface were observed in nearly 

every well. 

WELL HISTORY 

A record is kept of all major events occurring to each well. This 

is presented in the "Well History". Included in this tabulation are 

manual measurements of water level, pumping tests, water sampling, and 

any other event of potential hydrogeological interest. 

1 ) 

GENERAL SITE INFORMATION 

This section contains: 

A well site plan showing location within the section and a detail 

showing the configuration of the individual wells. 

2) A geological sample description giving the field description of the 

actual sample obtained during the drilling of the deepest hole. 

Samples were usually obtained at 10-foot intervals of drilling . 



( 

c 

c 

( 

c 

c 

J. 
4. 

drill through the aquifer using very light mud 

insert a screening device (if necessary) . 

L-76 

The sect ion on 11Well Construct ion'' notes any changes from the above 

procedure. Information such as casing tallies, amounts of cement, types 

of float equipment and daily drilling precis are not included . This 

type of information is available from the Engineer's Report on file at 

the Groundwater Division. 

Two drilling rigs were used simultaneously during the 1974-1975 

drilling season. Both were Failing 1500; one was trailer mounted and 

capable of 2,000-foot depths, the other was truck mounted and capable of 

about 1,200-foot depths. 

A conventional oil-field cementing unit was utilized to cement 

casing strings. Cement returns to the surface were observed in nearly 

every we 11 . 

WELL HISTORY 

A record is kept of all major events occurring to each well. This 

is presented in the 11Well History11
• Included in this tabulation are 

manual measurements of water level, pumping tests, water sampling, and 

any other event of potential hydrogeological interest. 

1) 

GENERAL SITE INFORMATION 

This section contains: 

A well site plan showing location within the section and a detail 

showing the configuration of the individual wells. 

2) A geological sample description giving the field description of the 

actual sample obtained during the drilling of the deepest hole. 

Samples were usually obtained at 10-foot intervals of drilling. 
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3) Geophysical and geological logs of the deepest hole . Spontaneous 

potential, single point resistance, natural gamma and uncompensated 

density were the logs run during the 1974-75 drilling . The geolo

gical log presented represents an interpretation based upon the 

sample description and the geophysical logs. The open portion of 

each well is indicated along the left side of the geological log. 

Geological and geophysical logging was not done on every well at a 

site. It was assumed that geological conditions would be reasonably 

uniform across the site and that the extra effort was not warranted. 

ANNUAL HYOROGRAPHS 

There are two methods for monitoring of water revels in the Obser

vation Well Network; either by continuous recorder or by mon t hly manual 

measurements. Wells in which the depth to water is less than about 200 

feet are usually Instrumented with a Stevens Type F recorder equipped 

with a 32 day clock. If the depth to water exceeds about 200 feet this 

type of recording procedure i s not adequate. At present monthly manual 

measurements are made in those wells when the depth to water exceeds 

200 feet . 

AQUIFER AND DRILL STEM TESTING 

Soon after completion, all wells were tested for production either 

by pumping or bailing. Information from these types of tests is pre

sented in the section on "Aquifer Testing". 

Many wells, particularly the very deep ones, exhibit very low 

static heads. This great depth to water made pumping tests impossible 

because of the nature of the equipment available. Bailing tests on 

wells with very great depths to water are extremely difficult due to the 
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measuring tape sticking to the wet casing. Conventional oil-field drill 

stem testing equipment was selected in an attempt to produce perme

ability and head values in the wells with deep water levels. Informa

tion from these drill stem tests is presented in the section on 11Drill 

Stem Testing11
• A Horner Plot of shut-in pressure versus the dimension

less (t + ~t)/~t is presented. The value of static reservoir pressure 

is obtained from this procedure. Values of transmissivity and hydraulic 

conductivity can also be obtained from this plot in the following 

manner : 

Q • 1440 v 
b t 

162.6 Qb 
T ~ M 

T K • 
h 

where: 

Qb = 
v = 
t • 
T = 

M = 
k = 
h = 

production rate in barrels per day 

volume of production into drill collars and stem 

total flow time of test 

transmissivity in millidarcy-feet 

slope of final shut-in pressure plot 

permeability in millidarcys 

thickness of the aquifer- usually the length 

of the tested section. 

The results of aquifer testing by pumping or bailing are presented 

on a semilog or Jacob type plot. 

Values of transmissivity are expressed in the metric units of 

square metres per day . Permeability is expressed as centimetres per 

second . 
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OBSERVATION WEll SITE 6 
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ALBERTA RESEARCH COUNCIL 
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6- G-76 

GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Six 

Lsd 2 Sec 13 Twp 95 R 10 W4th 

Alberta Research Council 

Ground elevation Total depth 310 

KB elevation 

Interval 
from to 
(feet below ICB) Description Formation 

10 

20 

30 

40 

50 

6o 

70 

80 

90 

100 

100 120 

130 

1110 

150 

160 

170 

Tar sand, sub-annular, quartz, bltu~lnous 
coarse grained medium to well sorted 

Tar sand, sub-angulAr to sub-rounded, quartz 
bituminous medium to coarse 9ralned 

Sand, sub-angular to sub-rounded, quartz, coarse 
grained bituminous 

Sand, mostly fine grained, bituminous, quartz 
sub-angular to sub rouded 

Sand, sub-angulAr, quartz, slightly bituminous 
poorly sorted, fine to coArse grained 

Sand, sub-rounded, quartz, medium grained, 
bituminous, well sorted 

McMurray 

Santi, sub-rounded, quartz, fine to 111edlum grained 
bituminous 

s ... d, \~ell sorted,mostly fine to medium grained, 
bituminous sub-rounded, quartz 

Send, fine to medium gralned,bitumlnous, sub
rounded, quartz 

Sand, as above, quartz 

Sand medium, grained, sub-rounded bituminous 

Sand, quartz, coarse grained, well sorted, sub
rounded, to sub-angular 

Sand, sub-angular, sone coal fragments, poorly 
sorted, medl~ to coarse grained quartz 

Sand, bituminous, poorly sorted, quartz 

Sand, quartz, sub-angular to sub-rounded, 
coarse gralned1 bltumlnous, poorly sorted 

Sand, quartz, sub-rounded to sub-angular, coarse 
grained, well sorted, bituminous 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Six (contlnu!'!d) 

Lsd 2 Sec 18 Twp 95 R 10 W4th 

Alberta Research Council 

Interval 
from to 
(feet below ICB) 

180 

190 

200 

210 

220 

230 

230 310 

Description 

Sand, poorly sorted, medium to coarse 
grained, sub-rounded to suh·angular, 
hi tumlnous 

Grey shale 

Sand, coarse to very coarse, suh•rounded, to 
suh•an9ul~r, bituminous, quartz, poorly sorted 

Sand, quartz, coarse to very coarse, sub·angula~ 
bituminous 

Sand, quartz , coarse to very coarse, sub-angular 
to sub-rounded1 bltumlnous 

Calcareous clay, fine gralnP.d, with some ( < l l'; ) 
quartz particles, well sorted 

Limestone, fine grained 

6· G·76 

For mation 

Beaverhill Lake 
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GEOPHYSICAL AND GEOLOGICAL LOGS 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 6-21 

Lsd 2 Sec 18 Tp 95 R 9 

Alberta Research Council 

w4th 

KB 2 ft 

I 
' 

Construction 

Surface casing lb/ ft 

wall thickness 

Main casing 10.7 lb/ft 

wall thickness .188 in 

Screen slot width .007 in 

screen OD 3 1/2 in 
., 

slots per foot 

11aterial ss 

Sand pack Yes 

Note : all depths refer to XB 

2 1/2 ft - 3 in blank pipe -

2 1/2 ft - 3 In blank pipe -

6- 21-C- 76 

roc elev 968.31 ft 

Ground elevation 985 f t 

- Surface casing OD nil in 

-- Bottom casing ft 

- JQ 

Cemented to 

.,_ Main casing 5 1/ 2 in 

Botto11 casing 12 ft - 3.7 m 

Cemented to ni 1 

-+-- Top screen 13 .5 ft 
4. 1 m 

- Bottom screen 18.5 ft 
5.6 m 

- Total depth 21 ft 
6.4 m 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 6-21 

Lsd 2 Sec 18 Twp 95 R 9 W4th 

Alberta Research Council 

Sample source Bailed from 6-21 

Date sampled February 18, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

7. 693 

Mg/L 

100. 0 

22.0 

6.3 

0.8 

0.0 

378.0 

10 . 0 

44.0 

3.0 

6. 6 

458.0 

Meq/L 

4.99 

1.81 

0.27 

0.02 

0.00 

6.20 

0.21 

1.24 

0.05 

Total Cations (epm) 

Other Constituents 

640 

8. 1 

0 . 0 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HCOi) 

Hydroxide (OH-) 

Conductivity 

6-2 1- E- 76 

Percent 
Cations or Anions 

70. 3 

25.5 

3-9 

0.3 

0.0 

80.5 

2. 7 

16 . 1 

0.6 

7-094 

1.5 

7.5 

0 

415 

850 

ppm 

ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 6-21 

Lsd 2 Sec 18 Twp 95 R 9 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled September 11, 1975 Time 

Major Constituents 

Calciu111 (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HCOj) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

2. 68 

Mg/L 

31 

5.2 

17.5 

1.7 

0 

137 

3.3 

12 

1.2 

2 

31 

6.2 

196 

Meq/L 

I. 55 

0.43 

0.76 

0. 04 

0 

2.25 

0.07 

0.34 

0 .02 

Total Cations (epm) 

Other Constituents 

280 

7.3 

0.2 ppm 

Field: 

Te11perature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HCO~) 

Hydroxide (OH-) 

Conductivity 

6-21-E-76 

Percent 
Cations or Anions 

56 

15 

27 

2 

0 

84 

3 

13 

2. 78 

11.0 

6.4 

0 ppm 

171 ppm 
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SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL NUMBER 6-21 

Lsd 2 Sec 13 Twp 95 R 9 W4th 

Alberta Research Council 

Sample source flailed fron ~rei I 6-21 

Date of sampling February If:, 1975 

Total dissolved solids 456 Mg/L 

ELEMENT VALUE 

Ag tiD 

Al .02 

As <.001 

B .ol 

Ba .02 

Be ND 

Bi liD 

Ca !1 

Cd NO 

Co .001 

Cr rm 

Cu .004 

Fe !1 

Ge NO 

Hg tiD 

6- 21-E-76 

ELEMENT VALUE 

Li <.01 

Mg .I 

Mn .003 

Mo I~D 

Ni .o4 

Pb .ol 

Sb tlO 

Si !·1 

Sn ND 

Te <.005 

Ti ND 

v tlD 

Zn .04 

Zr NO 

Explanations: All values are in percent of total dissolved solids. 
M • Greater than 0.1\ 
N.D. = Not detected (less than .001\) 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 6- 21 
Lsd 2 Sec 18 Twp 95 R 9 W4th 

Alberta Research Counc il 
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WELL HISTORY 

OBSERVATTON WELL NUMBER 6-21 

Lsd 2 Sec IB Twp 95 R 9 W4th 

Alberta Research Council 

Elevation of top of casing 986.31 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Feb 6/75 
Feb 9/75 1. 89 TOC 980.02 
Feb 18/75 2.62 TOC 977.95 
Feb 19/75 3.49 HP 978.07 

Mar 14/75 3.90 HP 976.72 
Apr 16/75 4. 20 MP 975.75 
May 12/75 3.79 old HP 977.10 
June 9/75 2. 39 MP 981.05 
July 9/75 2.14 HP 981.87 
Aug 13/75 2.30 HP 980 . 97 
Sept 11/75 1. 84 HP 982.85 

I. 93 HP 982 .55 
Oct 7/75 2.04 MP 981.82 
Nov 7/75 2.34 MP 981.21 
Dec 7/75 2.72 HP 979.97 

MP - Depth from meas uring point 
TOC - Depth from top of casing 

6-21-W-76 

Comments 

Well completed 

Water sample 
Install shelter and recorder; 
HP • 3.21' TOC, (989.52) 

New MP • 31" TOC, (988. 89) 

Well sampled; temp. II °C 
after sample 















( 

( 

c 

c 

c 

(_ 

( 

WELL CONSTRUCTION, 

OBSERVATION WELL NUMBER 6-220 

Lsd 2 Sec 18 Tp 95 R 9 

Alberta Research Council 

W4th 

---.----
1 

KB 2 ft 

I 
' 

Construction 

Surface casing - lb/ft 

wall thickness 

Main casing 10.7 lb/ft 

wall thickness .188 in 

Screen slot width .007 in 

screen OD 3 1/2 in -,. 
slots per foot 

material ss 

Sand pack No 

Note: all depths refer to KB 

5 ft - 3 In blank pipe --

5 ft - 3 in blank pipe -

• - TOC elev 

·r:.S}?"· ;·~·'::· -.: _ Ground elevation 

- Surface casing OD 

-- Bottom casing 

1 
Cemented to 

- Main casing 5 1/2 in 

-
-

-

Bottom casing 191 ft 
58.2 m 

Cemented to surface 

Top screen 195 ft 
59.4 m 

Bottom screen 215 ft 
65.5 m 

_ Total depth 220 

67.1 
ft 
m 

ni I 

ft 

m 

6-220-C-76 

984 ft 

in 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 6-220 

Lsd 2 Sec 18 Twp 95 R 9 W4th 

Alberta Research Council 

Sample source Pump test on 6-220 

Date sampled February 18, 1975 Time 

Major Constituents 

Calcium (Ca ++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03J 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolve~ solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

6.8 0.34 

22.8 I. 87 

1431.0 62.24 

18.8 0.48 

146.0 4.87 

1715.0 28.11 

]3.5 I. 53 

1320.0 37.23 

11.2 0.18 

5.4 

3910.0 

]1.913 Total Cations (epm) 

Other Constituents 

6500 

9.0 

0.7 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HCO~) 

Hydroxide (OH-) 

Conductivity 

6-220-E-76 

Percent 
Cations or Anions 

o.s 
2.9 

95.8 

0.7 

6.8 

39.1 

2.1 

51.8 

0.3 

64.940 

3.5 

7. I 

0 

2735 

7000 

ppm 

ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 6-220 

Lsd 2 Sec 18 Twp 95 R 9 W4th 

Alberta Research Council 

Sample source Bailed 

Date sa11pled September 11, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl - ) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH - ) 

Calcium (Acidified) 

Magnesium (Acidi fied) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

6.9 0. )4 

21.1 1. 74 

1400 60 .90 

125 3.20 

86 2.87 

2079 )4.08 

2. 5 o.os 

658 18.56 

o.s 0.01 

4.5 

15.4 

21.7 

3988 

55 . 57 Total Cations (epm) 

Other Constituents 

8.7 

1.2 ppm 

Field : 

Temperature (C) 

pH 

Carbonate (co; ) 
Bicarbonate (Hco;) 

Hydrox i de (OH - ) 

Conductivity 

6- 220-E-76 

Percent 
Cations or Anions 

0 

3 

92 

5 

5 

61 

0 

33 

0 

66 . 18 

J.5 

8.9 

168 ppm 

1928 ppm 
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SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL NUMBER 6·221 

Lsd 2 Sec 18 Twp 95 R 9 W4th 

Alberta Research Council 

Sample source Pump test on well 6-220 

Date of sampling February 18, 197~ 

Total dissolved solids 3910 Mg/ L 

ELEMENT VALUE 

Ag ND 

Al .001 

As <.001 

B . 04 

Ba • 1 

Be !10 

Bi NO 

Ca . 05 

Cd tiD 

Co NO 

Cr ND 

Cu Nn 

Fe rm 

Ge liD 

Hg ND 

ELEMENT 

Li 

Mg 

Mn 

Mo 

Ni 

Pb 

Sb 

Si 

Sn 

Te 

Ti 

v 

Zn 

Zr 

6- 220-E- 76 

VALUE 

<.01 

. 05 

NO 

NO 

ND 

MD 

NO 

.02 

NO 

<.005 

tiD 

tiD 

.o4 

liD 

Explanations: All values are in percent of total dissolved solids . 
M • Greater than 0.1\ 
N.D. • Not de tected (less than . 001\) 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 6-220 
Lsd 2 Sec 18 Twp 95 R 9 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 6-220 

Lsd 2 Sec 18 Twp 95 R 9 W4th 

Alberta Research Council 

Elevation of top of casing 985.45 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Feb 8175 
Feb 9/75 10.42 TOC 951.27 
Feb 16/75 10.61 TOC 950.66 

Feb 17/75 11.88 TOC 946 . 48 

Feb 19/75 11 . 76 TOC 950.00 

Feb 25/75 12.41 MP 947.&7 
Mar 14/75 12.45 MP 947.73 
Apr 16/75 13.07 HP 945.69 
May 12/75 !3. 56 HP 944.07 
June 9/75 13.97 HP 942 . 75 
July 9/75 14.03 HP 941.67 
Aug 14/75 14.61 MP 940.64 
Sept 11/75 14. 76 MP 940. 15 

15 .05 HP 939 . 20 
Oct 7/75 14. 61 HP 9lt0 .64 
Hov 7/75 14.07 HP 942.42 
Dec 7/75 J3. 54 MP 944.16 

MP - Depth from meas uring point 
TOC - Depth from top of casing 

6-220-W-76 

Comments 

Well completed 

Before pump test - 10 USGPM/ 
10 minutes 
Before pump test - 2 USGPM/ 
1260 min; T - 10 - 12 USGPD/Ft ; 
water sample 
Install shelter and recorder; 
MP • 3. 12' TOC, (988 . 57) 
Counter weights malfunctioned 

Sampled well; temp. 3.5°C 
after sample 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 6-310 

Lsd 2 Sec 18 Tp 95 R 9 W4th 

Alberta Research Council 

---.----
1 

KB 5 ft 

I • 

Construction 

Surface casing 24 lb/ft 

wall thickness .264 in 

Main casing 10.7 lb/ft 

wall thickness . 188 in 

Screen slot width none in 

screen OD - in 

slots per foot 

material 

Sand pack 

Note: all depths refer to KB 

Open hole interval 40 ft 

12 Ill 

Open hole diameter 4 3/4 in 

6-310 -C-76 

•- TOC elev 

Ground elevation · 986 ft 

- Surface casing OD 8 5/8 in 

-- Bottom casing 63 ft 

19 m 

Cemented to surface 

- Main casing 5 1/2 in 

Bottom casing 270 ft ,- 82.3 Ill 

Cemented to surface 

1- Top screen ft 
m 

- Bottom screen -
-

._ Total depth 310 ft 
94.5 Ill 

ft 
m 
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DRAWDOWN PLOT 
Well Number : 6-310 
Date: February 18-19,1975 

RESULTS 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 6-310 

Lsd 2 Sec 18 Twp 95 R 9 W4th 

Alberta Research Council 

Sample source Bailed from 6-310 

Date sampled February 10, 1975 Time 

Major Constituents 

Calcium (Ca ++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K•) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl - ) 

Nitrate (NO;) 

Sil i ca (Sio2) 

Hydroxide (OH - ) 

Calcium (Acidified) 

Magnes ium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

74.922 

Mg/L 

9. 2 

27.3 

1469. 0 

38.0 

72.0 

1720. 0 

123.0 

1480.0 

2. 0 

8.8 

4022.0 

Meq/L 

0. 46 

2.25 

63 . 90 

0.97 

2. 40 

28. 19 

2. 56 

41 . 74 

0. 03 

Total Cations (epm) 

Other Constituents 

6800 

8. 5 

0 .60 ppm 

Field: 

Te11perature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

6-310-E-76 

Percent 
Cations or Anions 

0.7 

3.3 

94.6 

1.4 

3.2 

37. 6 

3.4 

55.7 

0.0 

67.574 

1.1 

7.8 

0 

2550 

7000 

ppm 

ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 6·310 

Lsd 2 Sec 18 Twp 95 R 9 W4th 

Alberta Research Council 

Sample source Pump test on 6·310 

Date s ampled February 19, 1975 Time 

Major Constituents 

Calciu111 (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (No;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved s olids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

5. 4 0. 27 

27 .5 2. 26 

1563.0 67 . 99 

20.8 0. 53 

240.0 8.00 

1708. 0 28 .00 

25.0 0. 52 

1440. 0 40.61 

1.5 0. 02 

5. 1 

4138.0 

77.149 Total Cations (e pm) 

Other Constituents 

7000 

8.9 

0.7 ppm 

Field : 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicar bonate (HCO~) 

Hydroxide (OH-) 

Conductivity 

6·310-E-76 

Percent 
Cations or Anions 

0.4 

3.2 

95 . 7 

0. 7 

10.4 

36 . 3 

0.7 

52 . 6 

0.0 

71.049 

4.0 

7. 3 

0 

2162 

ppm 

ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 6-310 

Lsd Sec Twp R W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled September II, 1975 Time 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH - ) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dis solved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F- ) 

Major Constituents 

Mg/L Meq/ L 

117 5.84 

144 11.84 

2850 123.97 

77 1.97 

0 0 

1996 32 . 72 

43. 7 0.91 

2238 63. 11 

17 0. 27 

6.6 

114 

!46 

8532 

97.01 Total Cations (epm) 

Other Constituents 

8.0 

0.7 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductiv i ty 

6- 310- E-76 

Percent 
Cations or Ani ons 

4 

8 

86 

0 

34 

65 

0 

3. 5 

8.9 

0 ppm 

2050 ppm 
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SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL NUMBER 6-310 

Lsd 2 Sec 18 Twp 95 R 9 W4th 

Alberta Research Council 

Sample source rump test on well 6-310 

Date of sampling Fr.brunry 19, 1~75 

Total dissolved solids 4133 Mg/L 

ELEMENT VALUE 

Ag 110 

Al ,02 

As <,001 

B , 02 

Ba , 004 

Be tiD 

Bi liD 

Ca .05 

Cd till 

Co t!n 

Cr l-ID 

Cu .001 

Fe .001 

Ge HD 

Hg liD 

6-310-E-76 

ELEMENT VALUE 

Li <.01 

Mg .05 

Mn tiD 

Mo till 

Ni rm 

Ph ,001! 

Sb 110 

Si .02 

Sn NO 

Te <,oos 

Ti Hl'l 

v flO 

Zn <,oos 

Zr NO 

Explanations: All values are in percent of total dissolved solids. 
M • Greater than 0 . 1\ 
N.D. = Not detected (les s than .001\ ) 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 6-310 
Lsd 2 Sec 18 Twp 95 R 9 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATrON WELL NUMBER 6-310 

Lsd 2 Sec 18 Twp 95 R 9 W4th 

Alberta Research Council 

Elevation of top of casing 987 . 94 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Feb 8175 
Feb 9/75 2.68 TOC 949.14 
Feb 10/75 
Feb 15/75 13.45 TOC 943.82 
Feb 16/75 12. 20 TOC 947.92 
Feb 18/75 11.47 TOC 950.32 

feb 19/75 

Feb 25/75 12.74 HP 947.79 
Har 14/75 12.72 HP 947.86 
Apr 16/75 13.34 HP 945.83 
Hay 12/75 13.84 old HP 944.18 
June 9/75 14.31 HP 942.77 
July 
Aug ~~~H 14. 62 HP 

14.93 HP §4l.ll 39. 9 
Sept 11/75 15.0l HP 939 . 17 

15.3 Hp 938. 28 
Oct 7/75 14 . 92 HP 940 . 73 
Nov 7/75 14.38 HP 942.50 
Dec 7/75 13 . 83 HP 944.31 

MP - Depth from measuring point 
TOC - Depth from top of casing 

6-310-W-76 

Comments 

Well completed 

Ball water sample 

Pump test @ 3 USGPH/ 35 min; 
pump test @ 4 USGPH/8 min; 
pump test @ 2 USGPH/50 min; 
pump test @ 10 USGPH/23 min 
Pump test @ 2.5 IGPH/240 min; 
water sample 

New HP"' 20 . 75" TOC, (989.67) 

Sampled well; temp. 4°C 
after sample 
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INTRODUCTION 

The Groundwater Division of Alberta Research Council undertook, in 

1974, to investigate the regional hydrogeology of the Athabasca Oil 

Sands . The purpose of this study is to develop a hydrogeological model 

of the area for use in technical and environmental planning. Some 

examples of potential uses of the model are: locating water supplies 

for towns and processing plants, planning dewatering schemes in the 

vicinity of mines, determining the position of storage sites for solid 

and liquid industrial waste on the surface or underground, and planning 

restoration of disturbed land. 

Groundwater data is not abundant in the area, so installation of 

groundwater observation wells was necessary. These observation wells 

were dr i lied in groups in order to sample heads and chemistry at various 

depths below the surface. Seven sites, containing 36 individual wells, 

were instrumented in this manner during the winter of 1974-75. 

The factual details of this system are important to users for 

various differing reasons and thus a readily available document out

lining these details is warranted. This publication groups the informa

tion by site. There is one publication for each well site. Included in 

each site pub! ication are: 1) geological and geophysical logs; 2) annual 

hydrographs, 3) drill-stem test results, 4) aquifer testing results, 

5) well history, 6) water analyses, and 7) well completion details. 

The loose-leaf format has been chosen to facilitate periodic updating 

with such information as hydrographs, water analyses and well history. 

The page indexing system is also consistent with the updating process. 

All updating packages will be noted in the Alberta Research Council List 

of Pub! ications. 

Each site publication is divided into sections dealing with each 

individual well in addition to this introduction and legend. 
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There were seven piezometer nests in the system on August 31, 1975 . 

Four companies have made available a total of nine wells for inclusion 

in the system. Data from these wells will be published in the same 

format as those constructed with government financing. Table I I ists 

the location of wells in the system as of August 31, 1975. Map I indi

cates the location of these wells. Publications available as of the 

date of this document include those for sites 1, 2, 3, 6, 7, 8 and 9. 

Table I 

Athabasca Oil Sands Observation Wells 

August 31, 1975 

Location 
(W 4th) 

Lsd 8-15-96-11 

Lsd 1-11-97-12 

Lsd 9-26-97--13 

Lsd 2-18-95-9 

Lsd 13-20-95-8 

Lsd 5-30-94-7 

Lsd 1 and 
Lsd 16-4-94-6 

Lsd 15-3-96-11 

Lsd 14-36-95-12 

Lsd 5-21-95-12 

Lsd 9-20-95-12 

Lsd 1-1-96-11 

Lsd 9-9-96-10 

Lsd 10-20-96-7 

Site Number 

2 

3 

6 

7 
8 

9 
BP-IW 

BP-2WA 

BP-3W 

BP-4W 

Fina 73-2 

Fina 73-6 

Tenneco 1 
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PAGE INDEXING 

The numbe r ing of pages in the repcrt is as follows : 

Well Number -Subject Code- Year of Publication 

Well Number - the name used for designating the well 

Subject Code- as follows: 

- Introduction (no site number indicated) 

L - Legend (no site number indicated) 

L-76 

G - General site information includ i ng geological logs, 

geophysical logs and site plan (no well number indicated) 

C -Well construction details 

D - Drill stem testing 

A - Aquifer testing 

E - Chemical analyses including spectral emission estimates 

and routine water analyses 

H - Annual hydrograph 

W -Well history 

So that new pages may be easily added, pages have not been consecutively 

numbered. The user should insert new pages in the appropriate order 

within the tabbed section for that particular well . 



( Symbol 

C&GLL 

( CPS 

elev 

epm 

ft 

gl 

10 

igpm 

KB 

c Lsd 

m 

Mer 

Meg/L 

MFE 

Mg/L 

Min 

MP 

MV 

c 00 

ppm 

psi 

Q 

(_ R 

RBP 

Road A 11' c 

Sec. 

ss 

SYMBOLS 

Units or Parameter 

Analysis done at Chemical and Geological 

Laboratories Ltd . 

counts per second 

elevation in feet above mean sea level 

(geodetic datum) 

equivalents per million 

foot 

ground level - feet above geodetic datum 

inside diameter- inches 

Imperial gal Ions per minute 

Kelly Bushing 

legal subdivision 

metre 

meridian 

milliequivalents per litre 

multi formation evaluator 

milligrams per litre 

minutes 

measuring point 

mi 11 ivo 1 ts 

outside diamter - inches 

parts per million 

pounds per square inch 

pumping rate - igpm 

range 

recorder bypass 

road a 11 owance 

section 

stainless steel 

L-76 



Symbol 

( T 

t 

( t I 

ll.t 

Tp 

TOC 

TSTM 

Wt 

c 

( 

Units or Parameter 

transmissivity - square metres/day 

time since pumping started (pump 

testing) or time of flow period 

(drill stem testing) -minutes 

time since pumping stopped - minutes 

time of shut in period - minutes 

township 

top of casing 

too sma 11 to measure 

weight 

L-76 
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Symbol 

·.·.·.·.·.·.··• ·· ··· .. f·'· .... ·~ 

r····· .... J .. .. .. .. ,, 

~------=-~ -----

vzzm 
E% %1 

I' I : I :1 

Rock Unit 

t i 11 

sand & gravel 

sand 

sandstone 

arkosic sandstone 

s i 1 t 

siltstone 

silt & sandstone 

clay 

sandy clay 

shale 

sandstone & shale 

oi 1 sand 

shaley dolomite 

gypsum 

dolomite 

1 imestone 

L- 76 

GEOLOGICAL LEGEND 

Symbol Stratigraphic Unit 

Qd unconsolidated deposits 

Klb La Biche Fm. 

Kpl Pe I i can Fm. 

Kj Jo 1 i Fou Fm . 

Kg Grand Rapids Fm. 

Kc Clearwater Fm . 

Km McMurray Fm. 

Dbl Beaverhi 11 Lake Gp . 

Dw Waterways Fm. 

Ope Prairie Evaporite Fm. 

Dmt Methy Fm. 

Dmr Mclean River Fm. 

Dl La Loche Fm. 

Precambrian 
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CHEMICAL ANALYSES 

Two types of chemical analysis were performed on water samples: 

complete routine analysis and a spectral emission estimate for 29 

elements. Many of the samples collected during 1975 appear to be influ

enced by the cement used to seal the well casing into place. Water 

affected by cement wi II exhibit high values of pH, hydroxide, calcium 

and chloride. The reader should regard waters with a pH greater than 

about 10 as probably cement-contaminated. 

Cementing of the casings into place must be done due to the close 

proximity of the wells to each other in the site . Without cement, the 

movement of fluids and transmission of pressures along the boreholes 

would always be a possibility. It is expected that the influence of the 

cement will diminish with time. 

All wells in the Network will be sampled by bailing at least once a 

year for the first few years. 

Most water analyses are being done at Alberta Research Council. 

Those done at other laboratories are indicated by a notation under 
11Sample source11

• 

WELL CONSTRUCTION 

The general procedure at each site was to drill the deepest well 

first to determine the exact geology of the location. Two to four 

shallower aquifers were then selected for monitoring. A water table 

well 30 to 50 feet deep was constructed at each site . 

Once an aquifer was selected for monitoring the construction pro

cedure was generally as follows: 

1. drill to about 5 feet above the zone 

2. land casing and cement to surface 
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3. 
4. 

drill through the aquifer using very I ight mud 

insert a screening device (if necessary). 

L-76 

The section on "Well Construction" notes any changes from the above 

procedure. Information such as casing tallies, amounts of cement, types 

of float equipment and daily drilling precis are not included. This 

type of information is available from the Engineer's Report on file at 

the Groundwater Division . 

Two drilling rigs were used simultaneously during the 1974-1975 

drilling season. Both were Failing 1500; one was trailer mounted and 

capable of 2,000-foot depths, the other was truck mounted and capable of 

about 1,200-foot depths. 

A conventional oil-field cementing unit was utilized to cement 

casing strings. Cement returns to the surface were observed in nearly 

every we 11 . 

WELL HISTORY 

A record is kept of all major events occurring to each well. This 

is presented in the 11We II His tory11
• Inc 1 uded in this tabu I at ion are 

manual measurements of water level, pumping tests, water sampling, and 

any other event of potential hydrogeological interest. 

I) 

GENERAL SITE INFORMATION 

This section contains: 

A well site plan showing location within the section and a detail 

showing the configuration of the individual wells. 

2) A geological sample description giving the field description of the 

actual sample obtained during the drilling of the deepest hole. 

Samples were usually obtained at 10-foot intervals of drilling. 
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3) Geophysical and geological logs of the deepest hole . Spontaneous 

potential, single point resistance, natural gamma and uncompensated 

density were the logs run during the 1974-75 drilling. The geolo

gical log presented represents an interpretation based upon the 

sample description and the geophysical logs . The open portion of 

each well is indicated along the left side of the geological log. 

Geological and geophysical logging was not done on every well at a 

site. It was assumed that geological conditions would be reasonably 

uniform across the site and that the extra effort was not warranted. 

ANNUAL HYDROGRAPHS 

There are two methods for monitoring of water levels in the Obser

vation Well Network; either by continuous recorder or by monthly manual 

measurements. Wells in which the depth to water is less than about 200 

feet are usually instrumented with a Stevens Type F recorder equipped 

with a 32 day clock. If the depth to water exceeds about 200 feet this 

type of recording procedure is not adequate. At present monthly manual 

measurements are made In those wells when the depth to water exceeds 

200 feet. 

AQUIFER AND DRILL STEM TESTING 

Soon after completion, all wells were tested for production either 

by pumping or balling. Information from these types of tests is pre

sented in the section on ''Aquifer Testing". 

Many wells, particularly the very deep ones, exhibit very low 

static heads. This great depth to water made pumping tests impossible 

because of the nature of the equipment available. Bailing tests on 

wells with very great depths to water are extremely difficult due to the 
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3) Geophysical and geological logs of the deepest hole. Spontaneous 

potential, single point resistance, natural gamma and uncompensated 

density were the logs run during the 1974-75 drilling. The geolo

gical tog presented represents an interpretation based upon the 

sample description and the geophysical logs . The open portion of 

each welt is indicated along the left side of the geological log. 

Geological and geophysical logging was not done on every well at a 

site. It was assumed that geological conditions would be reasonably 

uniform across the site and that the extra effort was not warranted. 

ANNUAL HYDROGRAPHS 

There are two methods for monitoring of water levels in the Obser

vation Well Network; either by continuous recorder or by monthly manual 

measurements. Wells in which the depth to water is less than about 200 

feet are usually instrumented with a Stevens Type F recorder equipped 

with a 32 day c 1 ock. If the depth to water exceeds about 200 feet this 

type of recording procedure is not adequate. At present monthly manual 

measurements are made in those wells when the depth to water exceeds 

200 feet . 

AQUIFER AND DRILL STEM TESTING 

Soon after completion, all wells were tested for production either 

by pumping or bai 1 ing. Information from these types of tests is pre

sented in the section on "Aquifer Testing". 

Many wells, particularly the very deep ones, exhibit very low 

static heads. This great depth to water made pumping tests impossible 

because of the nature of the equipment available. Bailing tests on 

wells with very great depths to water are extremely difficult due to the 
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measuring tape sticking to the wet casing. Conventional oil-field drill 

stem testing equipment was selected in an attempt to produce perme

ability and head values in the wells with deep water levels . Informa

tion from these drill stem tests is presented in the section on 11Drill 

Stem Testing11
• A Horner Plot of shut-in pressure versus the dimension

less (t + ~t)/~t is presented. The value of static reservoir pressure 

is obtained from this procedure. Values of transmissivity and hydraulic 

conductivity can also be obtained from this plot in the following 

manner : 

T = 

1440 v 
t 

162.6 Qb 

H 

T K=-h 

where: 

Qb 
v 
t 

T 

M 

k 

h 

• 
= 

= 
= 
• 
D 

= 

production rate in barrels per day 

volume of production into drill collars and stem 

total flow time of test 

transmissivity in millidarcy-feet 

slope of final shut-in pressure plot 

permeability in millidarcys 

thickness of the aquifer- usually the length 

of the tested section. 

The results of aquifer testing by pumping or bailing are presented 

on a semilog or Jacob type plot . 

Values of transmissivity are expressed in the metric units of 

square metres per day. Permeability is expressed as centimetres per 

second. 
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OBSERVATION WELL SITE 7 

13-20-95-B W 4th 

16-19-95-9 w 4th 

ALBERTA RESEARCH COUNCIL 

100 
I I 

400 

200 300 METERS 
I 'I 

100 1000 FEET 

WELl SITE 
IDU All Ill Ow! 

7-G-76 

--------1 

20 -------------,··-· 

WELLSITE DETAIL 

0 10 20 30 METERS 

I I 
I I 

I 
I 

I 
I 

0 40 80 100 FEET 

I 7-137 

• • • ,_,.1 
7-12 

7-933 

• .. 
·7-194 • 

J j 
.. 

~ ~ .. ~ te • .~ 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Seven 

Lsd 13 Sec 20 Twp 9!i R 8 W4th 

Alberta Research Council 

Ground elevation 

KB elevation 

1071 

1076 

7-G - 76 

Total depth 933 

Interval 
from to 
(feet below KB) Description Formation 

10 Unconsolidated sand and silt, very poor 
sorting, angular (quartz 80%, rock fragments 
20::, ct ay 20~) 

20 Unconsolidated sand+ silt Sot, poor sorting, 
anqular, (quartz 90%) clay 50% 

30 

Ito 

Unconsol !dated, poorly sorted, clayey fine 
sand 85%, quartzite boulder chips 10%, coarse 
well rounded quartz 5% 

Tar sand, very fine • fine grained, poor 
sorting, sub-rounded quartz 

50 Tar sand, very fine • fine grained, poor 
sorted, sub-angular - sub-rounded, sub• 
sph~rlcal quartz 

60 Tar sand, fine grained, well sorted, sub· 
angul ar - sub-rounded, sub-spherical quartz 

70 Tar sand, very fine- fine grained, moderately 
~~ell sorted, sub-angular - sub-spherical quartz 

80 

90 

Tar sand - A. very poorly sorted, coarse quartz 
and rock fragments 80~ 

B. very fine + fine quartz + rock 
fragments 10% 

C. white quartzite boulder chips 10% 
rock fra~nts - granite 20~, 
quartzite 80%, coarse quartz 
well-rounded, clear-white coarse 
rock fragments - angular to sub• 
angular 

Tar sand • moderately well sorted, fine- very 
fine sand, sub-angular to sub-rounded 

sub-spherical quartz 90% 

coarser, clear, well rounded quartz tOt 

Orlft 

11c;t1urr ay 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Seven (continued) 

Lsdl6 Sec It Twp 94 R 6 W4th 

Alberta Research Council 

Interval 
from to 
(feet below KB) Description Formation 

110 

130 

200 

100 Tar sand - 1-te II sorted, very fl ne quartz 
sand, an~ular to sub~angular 70Z - poor 
over a II sort I nt'l 

110 

130 

litO 

~medium grained lithic (granite) 
quartz sand, angular 20% 

Tar sand - fine grained, sub~spherlcal 
quartz 60~ poor overall sorting 

- rnedlu~ grained, sub-angular - sub
rounded quartz ItO~ 

Tar sand - very fine, angulAr sub-spherical 
quartz 20%- overall sorting, poor 

- fine ~ fine med. sub-rounded 
quartz 30% 

Silt (quartz) 95~. sand very fine- medium 
5%, coorser naterlal well rounded 

170 Sandy siltstone, sancl- fine- med. 5%, slit 
(quartz) 95% barren of tar 

180 Silty very fine sand, an~ular- sub-angular, 
moderate! y "te 11 sorted, tar < · 1% Inc! us I on 

190 Micaceous sandy siltstone, poorly consol !dated, 
pnor sorting, tar < 2% Inclusions 

200 Marginal tar sand, very fine sll ty sand, tar 2-3% 
distributed throu~h sample 

230 Tar silt- slit 80:0:,very fine- fine sand 15~, 
tar 5~ 

240 lie 11 con so II dated sandy s II ts tone, s II t 95%, 
sand (fine- IIIP.dlum \·tell-rounded) 5~ 

250 Tar sand~ well sorted, spherical, fine quartz 
sand 

260 Tar sand -well sorted, spherical, fine -
medium quartz sand 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER 

Lsd 16 Sec 4 

Seven (continued) 

Twp 94 R 6 W4th 

Alberta Research Council 

Interval 
from to 
(feet below KB) Description 

320 

It .Ito 

270 Tar sand~ moderately well sorted, fine 
to mediln, sub~anaulAr to rounded quartz sand 

280 Tar sand ~ moderately sorted, very fine~ 
medium, angular to sub~rounded quartz sand 
clay and rock frag~nts 5 ~ 10~ 

290 Silty clay, grey, some tar but less than 
1~, slit 20% 

300 Silty clay, 9rey, tar Inclusions< 1~, silt 
10·15~ 

310 Silty clay, slit 5~. grey, 98%, tar incluslnns 
< 1%, mP.d lum ~ coarse 11e ll•rounded quartz 
sand grains 1 ~ 2 t 

320 Silty clay, silt 5t, grey,tar Inclusions 

340 
< '" 

Clayey silty • very fine sand, poor sorting, 
quartz 9>~. clay 5~ 

350 Shale, bl10ck crumbly, 95~. ~1ell~rounded Medlullr"' 
coarse quartz 5% 

360 Shale, dark grey to black 

370 P·lccflum ~ 11!11lt grey, silty clay, silt 10% 

380 \o/h i te • 11 ght gr~y slit 

390 narl~ grey ~ bl11ck s!lalc, accessory well•rounded 
spherical, fine~ medium quartz 

400 

440 

500 

Light grey, clayey silt, clay 10 ~ 15% 

Marl, clay, llqht grey, greenish waxy, highly 
calcareous 

limestone, fls~le lime murlstone, light grey to 
white 

510 11arl, clay light grey, greenish waxy, hlqhly 
calcareous 98t, lime mudstone chips 2% 

Formation 

Oeaverhlll Lake 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Seven (continued) 

Lsd 16 Sec 4 Twpg4 R G W4th 

Alberta Research Council 

Interval 
from to 
(feet below KB) Description Formation 

640 

520 Limestone, fissile lime mudstone, II!Jht grey 
to white 90~, clay 10~ 

SSO H~rl, clay, ll9ht grey ~reenlsh waxy, highly 
calcareous 

S70 Limestone, light grey to t~n, pelletal qraln~ 
stone (Durham), pellets 90%, unidentifiable fossil 
fragments 10~ 

sao 

!i90 

Grey, very fine 9rained clastic limestone 40%, 
very porous, wackestone· ~mite ~lcrocrystallne 
limestone- 30%, fissile grey argillaceous 
limestone - 30'.; 

Grey to green very fine grained clastic limestone, 
porous limestone, porous wackestone 60%)gypsum 
as vugs or veins 40% • fibrous 1-2% 
coarse crystaline, pyrite, trace Inclusions 

600 Gypsum 90% - t.1hi te grey green very fine grained 
clastic limestone 10%, oil staining 

610 Hh!te grey green very fine gra!Md clastic lime
stone 10%, gypsum 10%, fissile light green 
argillaceous limestone IS% 

620 \·Jhlte to grey-green very fine grained clastic 
limestone 80%, gypsumS%, fissile light green 
a rg Ill aceous I I mes tone 1 5% 

630 \·lhlte to grey-green very fine grained clastic 
limestone 35~. gypsum 20~, fissile ll~ht green 
argillaceous limestone 10%, fine grained brownish 
dolomite mosaic lntercrystallzed with gypsum 3S% 

640 

730 

Gypsum 80~, fine grained dolomite 10%, fissile 
light green argillaceous limestone 10% 

Gypsum 

740 Limestone, mottled br01m and white, fine grained 
au toe I as t 1 c 

Prairie Evaporite 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER 

Lsd 16 Sec II 

Seven (~ontlnued) 

Twp 911 R 6 W4th 

Alberta Research Council 

Interval 
from to 

7-G- 76 

(feet below KB) Description Formation 

750 

760 

770 

780 

790 

aoo 
810 

1320 

830 

8110 

850 

860 

870 

880 

890 

900 

Gypsum 

Calcareous black shale 

~r01·m very fine grained doloml te mosaic 

Br01.n, very fine to fine grained dolomite 
mosaic 

Medium grey tan, very fine to fine grained 
dolomite 1110salc 

Brown dolomite as above 

\Illite dolomite as above 

Gypsum 10~ , grey green fine crystaline limestone, 
pyrite Inclusions 30% 

Gypsum 50%, ~1hl te dolomite 50~ 

Dark grey mlcrocrystallne dolomite 

Calcareous claystone 70%, white very fine 
grained pelletal limestone 25%, gypsum 5% 

Rrown sucroslc dolomite 30%, gypsum 70% 

Grey green dolomitic claystone 60%, gypsum 40% 

Dolomite claystone 90~, qypsum, 10% 

Red dolomitic claystone es~. grey dolomitic 
claystone 10%, gypsum 5% 

Arkose 95% very fine to fine medlum1 moderately 
well sorted, suh~angular quartz, k•spar granite 
wash and amphibole ~ ~. porosity In c~arser 
~aterlal, gypsum fibrous elongate and crystaline 
5%, dolomitic claystone trace 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Seven (cont I nuecl) 

Lsd 16 Sec It Twp 9lt R 6 W4th 

Alberta Research Council 

Interval 
from to 
(feet below KB) Description 

910 Arkose, fine to mediuM coarse ~erately 
well sorted, anqu1ar - sub-angular quartz 90~ 
i~-spar 1 0~ and accessor I cs 

920 Coarse to very coarse granite wash, very poor 
sorting, angular particles 

930 r.ranlte 

7· G·76 

Formation 

Precambrian 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 7-32 

Lsd 13 Sec 20 Tp 95 R 8 W4th 

( Alberta Research Council 

( 
KB 2 ft 

I 
"t 

Construction 

Surface casing lb/ft 

wall thickness 

Main casing 10.5 lb/ft 

( 
wall thickness .188 in 

Screen slot width .007 in 

screen OD 3 1/2 in '/ 

slots per foot 

material 55 

Sand pack Yes 

Note: all depths refer to KB 

5 ft - 3 In blank pipe -
(_ 

( 

5 ft - 3 In blank pipe 

7-32-C-76 

• - TOC elev 1072.42 ft 

Ground elevation · 107l ft 

- Surface casing OD 

-- Bottom casing 

Cemented to 

- Main casing 5 1/2 in 

-
-

-

-

Bottom casing 25 ft 

7.6 m 

Cemented at surface 

Top screen 22 ft 
6.7 m 

Bottom screen 27 ft 
8.2 m 

Total depth 44 ft 
13 m 

* Sloughed to 32 ft * 

nil in 

ft 

m 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 7-32 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample source Balled from 7-32 

Date sampled January 31, 1975 Time 

Calcium (Ca ++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F - ) 

Major Constituents 

Mg/L Meq/L 

41.5 2.07 

15 . 3 1.26 

101.0 4. 39 

2. 1 0.05 

16.8 0.56 

408 . 0 6.69 

35 .2 o. 73 

5.0 0. 14 

3-5 0.06 

11.0 

402.0 

8.178 Total Cat i ons (epm) 

Other Constituents 

660 

8.5 

0.9 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HCO~) 

Hydroxide (OH-) 

Conductivity 

7-32-E-76 

Percent 
Cations or Anions 

26.6 

16.2 

56.5 

0.7 

6.8 

81.8 

9.0 

1.7 

0.7 

7-776 

1.1 

8.6 

17.3 ppm 

389.0 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 7-32 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample source Bailed 

Date s ampled September 10 , 1975 Time 

Major Constituents 

Calcium (Ca++) 

. ( ++) Magnes1um Mg 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl - ) 

Nitrate (N03) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

6.23 

Mg/L 

6.3 

10.9 

108 

11.3 

0 

322 

26. 3 

14 

0. 5 

0.4 

15. I 

10 

348 

Meq/L 

0. 31 

0.90 

4.70 

0.29 

0 

5. 28 

0.55 

0. 39 

0.01 

Total Cations (epm) 

Other Cons tituents 

610 

8.3 

0.8 ppm 

Field : 

Temperature (C) 

pH 

Carbonate (co; ) 
Bicarbonate (HCOi) 

Hydroxide (OH - ) 

Conductivity 

7-32 -E- 76 

Percent 
Cations or Anions 

5 

14 

76 

5 

0 

85 

9 

6 

0 

6.20 

7.5 

72 ppm 

220 ppm 
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SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL NUMBER 7-J~ 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample source Balled from ~Jel 1 7-32 

Date of sampling January 31, 1~75 

Total dissolved solids 402 Mg/L 

ELEMENT 

Ag 

AI 

As 

B 

Ba 

Be 

Bi 

Ca 

Cd 

Co 

Cr 

Cu 

Fe 

Ge 

Hg 

VALUE 

liD 

• Olt 

<. 01 

.02 

.on4 

NO 

li 

tiD 

ND 

110 

.004 

.04 

liD 

tiD 

ELEMENT 

Li 

Mg 

Mn 

Mo 

Ni 

Pb 

Sb 

Si 

Sn 

Te 

Ti 

y 

Zn 

Zr 

7-32-E-76 

VALUE 

<.01 

,05 

.002 

tlf) 

.03 

. 005 

ND 

M 

tiD 

<,005 

NJ) 

ND 

.01 

NO 

Explanations: All values are in percent of total dissolved solids. 
M =Greater than 0.1\ 
N.D. = Not detected (less than . 001') 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 7-32 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Bailed 

September 10 , 1975 

Major Constituents 

Calcium CCa++) 

Magnesium CMg++) 

Sodiu111 CNa+) 

Potassium CK+) 

Carbonate ceo;) 
Bicarbonate {HC03) 

Sulfate (S04) 

Chloride CCI-) 

Nitrate (N03) 

Silica CSi02 ) 

Hydroxide COH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Mg/L 

6.3 

10.9 

JOB 

11.3 

0 

322 

26.3 

14.0 

0.5 

0.4 

15 . 1 

10. 0 

348 

7-3 2-E-76 

Time 

Percent 
Meq/L Cations or Anions 

0.31 5 

0.90 14 

4.70 76 

0. 29 5 

0 0 

5.28 85 

0. 55 9 

0.39 6 

0. 01 0 

Total Anions (epm) 6.23 Total Cations Cepm) 6.20 

Lab : 

Conductivity 

pH 

Fluoride {F-) 

Other Constituents 

610 

8.3 

0.8 ppm 

Field : 

Temperature (C) 

pH 

Carbonate ceo;) 
Bicarbonate (HCOi) 

Hydroxide (OH-) 

Conductivity 

7.5 

9.5 

72 ppm 

220 ppm 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 7-32 
Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 7-32 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Elevation of top of casing 

Date 

Jan 29/75 

Feb 8/75 

Feb 25/75 
Mar 14/75 
Apr 16/75 
Hay 13/75 
June 10/75 
July 9/75 
Aug llt/75 
Sept 10/75 

Oct 7/75 
Nov 7/75 
Dec 7/75 

Depth to water 
(meters) 

3. 67 MP 

3.93 HP 
4.04 HP 
4.30 HP 
4. 28 HP 
2.99 HP 
2.98 HP 
2.95 HP 
2.67 HP 
2.94 HP 
2.60 MP 
2.64 HP 
3.10 HP 

1072 . 42 

Water level 
elevation 

(feet) 

1063.03 

1062.18 
1061.82 
1060.95 
1061.07 
lo65.26 
1065.29 
1065.39 
1066.31 
1065. 42 
1066.54 
1066.41 
1064.90 

MP Depth from measuring point 
TOC - Depth from top of casing 

7-32-W-76 

Comments 

Well completed ; water sample; 
ball 15 gallons; recovery 
T • It IGPD/Ft 
Install shelter and recorder; 
HP • 2. 65' TOC , (1075.07) 

Sampled well ; temp. ] .5°C 
after sample 
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WELL CONSTRUCTION, 

OBSERVATION WELL NUMBER 7-135 

( 
Lsd 13 Sec 20 Tp 95 R 8 W4tn 

Alberta Research Council 

c ---,----
1 

KB 2 ft 

I • 

Construction 

Surface casing lb/ft 

wall thickness 

Main casing 9 lb/ft 

c wall thickness .154 in 

Screen slot width .007 in 

screen OD 3 1/2 in 
.,.,. 

slots per foot 

material ss 

Sand pack No 

Note: all depths refer to KB 

5 ft - 3 in blank pipe -c 

5 ft - 3 In blank pipe ~ 

.. - roc elev 1071 .93 ft 

Ground elevation 

Surface casing OD ni I 

.- Bottom casing ft 

- m 

Cemented to -

- Main casing 5 1/2 in 

- Bottom casing 116 ft 

35.4 m 

Cemented to surface 

Top screen 120 ft 
36.6 m 

Bottom screen 130 ft 
39.6 m 

_ Total depth 135 ft 
( 41.1 m 

7-135-C-76 

1071 f t 

in 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 7-135 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample source Pump test on 7-135 

Date sampled February 2, 1975 Time 

Major Constituents 

Calcium (Ca++) 
++ Magnesium (Mg ) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (S0'4) 

Chloride {Cl-) 

Nitrate (No;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

9. 4 0. 47 

J7.4 1.43 

355 .0 15.44 

19.6 0.50 

53.0 1.77 

947.0 15.52 

18.5 0.39 

31.0 0.87 

10.5 0.17 

4.6 

968.0 

18.717 Total Cations (epm) 

Other Constituents 

155(' 

8.7 

1.8 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HCO~) 

Hydroxide (OH-) 

Conductivity 

7 -135- E- 76 

Percent 
Cations or Anions 

2.6 

8.0 

86.5 

2.8 

9.4 

82.9 

2.1 

4.7 

0.9 

17.843 

5.0 

7.6 

0 

1164 

3700 

ppm 

ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 7-135 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled September 10 , 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg ++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate cso;) 
Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH - ) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F- ) 

Mg/L Meq/L 

9. 6 0.48 

15 I. 23 

345 15.01 

20.8 0.53 

0 0 

1017 16.67 

4.6 0.10 

14 0.39 

0.5 0.01 

3 

13 . 7 

15 .6 

938 

17.17 Total Cations (epm) 

Other Constituents 

1600 

8.2 

1.5 ppm 

Field : 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

7-135-E-76 

Percent 
Cations or Anions 

3 

7 

87 

3 

0 

97 

2 

0 

17.25 

3.5 

8.8 

72 ppm 

903 ppm 
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SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL NUMBER 7-135 

Lsd 13 Sec 20 Twp 95 R ll 

Alberta Research Council 

W4th 

Sample source 

Date of sampling 

Pump test on ~11d I 7·135 

February 2 , 1975 

Total dissolved solids 968 Mg/L 

ELEMENT VALUE 

Ag 110 

Al .05 

As <,01 

B .05 

Ba .005 

Be till 

Bi 110 

Ca • I 

Cd NO 

Co .005 

Cr llO 

Cu .009 

Fe II 

Ge tlD 

Hg tiD 

7-135-E-76 

ELEMENT VALUE 

Li <. 01 

Mg .os 
Mn • OOli 

Mo tiD 

Ni ,02 

Pb .005 

Sb HD 

Si t1 

Sn ND 

Te <,005 

Ti NO 

v .02 

Zn M 

Zr NO 

Explanations : All values are in percent of total dissolved solids. 
M • Greater than 0.1\ 
N.D. • Not detected (less than .001\) 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 7-135 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled September 10, 1975 Time 

Major Constituents 

Calcium (Ca++) 

. ( ++) Magnes1um Mg 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (No;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) J7.17 

Mg/L 

9.6 

15.0 

345 

20.8 

0 

1017 

4.6 

14.0 

0.5 

J.O 

13.7 

15.6 

938 

Meq/L 

0.48 

1.23 

15. 01 

0. 53 

0 

16.67 

0. 10 

0. 39 

0.01 

Total Cations (epm) 

Other Constituents 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

1600 

8. 2 

1.5 ppm 

Field: 

Te11perature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (Hco;) 

Hydroxide (OH-) 

Conductivity 

7-1 35-E- 76 

Percent 
Cations or 

3 

7 

87 

3 

0 

97 

2 

0 

3·5 

8.8 

Anions 

72 ppm 

903 ppm 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 7-135 
Lsd 13 Sec 20 Twp 95 R 8 W4th 
Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 7-135 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Elevation of top of casing 

Date 

Jan 

Feb 

Feb 
Feb 

Feb 
Feb 
Mar 
Apr 
May 
June 
July 
Aug 
Sept 

Oct 
Nov 
Dec 

30/75 

2/75 

5/75 
8175 

9/75 
25/75 
14/75 
16/75 
13/75 
9/75 

10/75 
llt/75 
10/75 

7/75 
7175 
7/75 

Depth to water 
(meters) 

7.09 TOC 

9.02 TOC 

9.85 HP 

9.81 HP 
9.87 HP 
9.89 HP 
9.95 

10.45 HP 
9.88 HP 
9.81 HP 
9 . 76 HP 
9. 71 HP 
9. 86 HP 
9.65 HP 
9.58 HP 
9.66 HP 

l07l.93 

Water level 
elevation 

(feet) 

. 1048.67 

1042.35 

1042.55 

1042.69 
1042.50 
1042.42 
10it2.21t 
10it0.57 
1042.1t6 
10it2.69 
10it2.85 
10'+3.02 
1042. 52 
10'+3.21 
1043. 45 
1043.18 

MP - Depth from measuring point 
TOC - Depth from top of casi ng 

7-135-W-76 

Comments 

Wei I c0111p1eted 
bail test; 100 gal1ons/24 min • 
T = 5 IGPO/Ft 
38 minute pump test @ 2 USGPH: 
100 min; pump test @ 1 USGPH; 
water sample; 30 minutes pump 
test @ 2 USGPH 
Pump dry 4 times 
Install shelter; HP- 2.94' 
TOC, (107'+.87) 
Install recorder 

Weight frozen to casing 

Recorder stuck 

Sampled well; temp. J.5°C 
after sample 
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WELL CONSTRUCTION . 

OBSERVATION WELL NUMBER 7-337 

Lsd 13 Sec 20 Tp 95 R 8 W4th 

Alberta Research Council 

---.- ---
1 

KB 2 ft 

I 
t 

Construction 

Surface casing - lb/ft 

wall thickness 

Main casing 10.5 lb/ft 

wall thickness .188 in 

Screen slot width .007 in 

screen OD 3 1/2 in 
.,., 

slots per foot 

material ss 

Sand pack No 

Note: all depths refer to .KB 

5 ft - 3 in blank pipe -

5 ft - 3 In blank pipe --. 

7-337-C-76 

roc elev 1071.68 ft 

Ground elevation 1070 ft 

- Surface casing OD nil 

-- Bottom casing f t 

- m 

1 
Cemented to 

- Main casing 5 1/ 2 in 

-

Bottom casing 318 ft 
96.9 Ill 

Cemented to sur fa ce 

Top screen 322 ft 
98.1 Ill 

Bottom screen 332 ft 
101 m 

_ Total depth 337 ft 
103 m 

in 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 7-337 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample source Pump test on 7-337 

Date sampled February 8, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (No;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

7.0 0 . 35 

28.0 2.30 

585.0 25.45 

22. I 0.57 

79.0 2.63 

1171.0 19.19 

12.2 0.25 

323.0 9.11 

0.3 0.00 

5.5 

1556.0 

31.195 Total Cations (epm) 

Other Constituents 

2780 

8.9 

1.4 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HCO~) 

Hydroxide (OH-) 

Conductivity 

7-337-E-76 

Percent 
Cations or Anions 

1.2 

8.0 

88.8 

2.0 

8.4 

61.5 

0.8 

29 . 2 

o.o 

28.663 

3.9 

7.4 

0 

1358 

2700 

ppm 

ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 7-337 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample source Pump test on 7-337 

Date sampled February 6, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (so;) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Sio 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

30 . 625 

Mg/L 

9.2 

28.7 

583.0 

22.1 

31.0 

1235.0 

12.7 

321.0 

2.0 

6 . 6 

1572.0 

Meq/L 

0.46 

2.36 

25.36 

0.57 

1.03 

20.24 

0.26 

9. 05 

0. 03 

Total Cations (epm) 

Other Constituents 

2780 

8.5 

1. 4 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

7- 337-E-76 

Percent 
Ca tions or Anions 

1.6 

8. 2 

88 . 2 

2. 0 

3.4 

66.1 

0.9 

29.6 

0. 1 

28.743 

s.o 

7.4 

0 

1370 

3000 

ppm 

ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 7-337 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample source Pump test on 7-337 

Date sampled February 7, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K-!-) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (so;) 
Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 3148.0 

Mg/L 

42 .5 

29.0 

586.0 

22.1 

o.o 

1369.0 

10.5 

315.0 

0.5 

5.7 

1648.0 

Meq/L 

2 . 12 

2.38 

25.49 

0.57 

o.o 

22.44 

0.22 

8.88 

0.01 

Total Cations (epm) 

Other Constituents 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

2900 

8.2 

1.4 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

7-337-E-76 

Percent 
Cations or Anions 

6.9 

7.8 

83.4 

1.8 

0.0 

71.1 

0.7 

28.2 

o.o 

30.560 

2.8 

7-3 

0 

1360 

2400 

ppm 

ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 7-337 

Lsd l3 Sec 20 Twp 9S R 8 W4th 

Alberta Research Council 

Sample source Bailed 

Date s ampled September 9, 197S Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate {co;) 

Bicarbonate (HCOj ) 

Sulfate {S04) 

Chloride {Cl- ) 

Nitrate {No;) 

Silica {Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dis s olved solids 

Total Anions (epm) 26.79 

Mg/L 

14.7 

28 

575 

22 . I 

0 

1239 

2. 7 

218 

16.5 

4.8 

14.6 

27 

1584 

Meq/L 

0. 73 

2.30 

25 . 01 

0.57 

0 

20.31 

0.06 

6.15 

0.27 

Total Cations (epm) 

Other Constituents 

Lab : 

Conduct i vity 

pH 

Fluoride (F-) 

3200 

8. 2 

1.2 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide {OH-) 

Conductivity 

7- 337-E- 76 

Percent 
Cations or Anions 

3 

8 

87 

2 

0 

76 

0 

23 

28 . 61 

4.0 

8.3 

0 ppm 

1269 ppm 
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SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL NUMBER 7-337 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample source Pump test on well 7·337 

Date of sampling February 8, 1')5 

Total dissolved solids 1556 Mg/L 

ELEMENT VALUE 

Ag liD 

Al . 00?. 

As <.01 

B .oft 

Ba ,005 

Be 110 

Bi tiD 

Ca " 
Cd 110 

Co tiD 

Cr liD 

Cu ,002 

Fe . 001 

Ge liD 

Hg ND 

7- 337-E- 76 

ELEMENT VALUE 

Li .01 

Mg .05 

Mn liD 

Mo rm 

Ni liD 

Pb KD 

Sb tiD 

Si .04 

Sn NO 

Te <.005 

Ti rm 

v 110 

Zn <,005 

Zr tiD 

Explanations : All values are in percent of total dissolved solids . 
M = Greater than O. lt 
N. D. = Not detected (less than .001 \ ) 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 7-337 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled September 10, 1975 Time 

Major Constituents 

Calciu11 (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassiu11 (K+) 

Carbonate {CO;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 26.78 

Mg/L 

Jlt. 7 

28.0 

575 

22.1 

0 

1239 

2.7 

218 

16.5 

4.8 

14.6 

27.0 

1581 

Meq/L 

0.73 

2.30 

25.01 

0.57 

0 

20.31 

0.06 

6.15 

0.27 

Total Cations (epm) 

Other Constituents 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

3200 

8.2 

I • 2 pptn 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 

Bicarbonate (Hco;) 

Hydroxide (OH-) 

Conductivity 

7-337-E-76 

Percent 
Cations or Anions 

3 

8 

87 

2 

0 

76 

0 

23 

28.61 

3. 5 

8.3 

0 

1269 ppm 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUHBER 7-337 
Lsd 13 Sec 20 Twp 95 R 8 W4th 
Alberta Research Council 
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WELL HISTORY 

OBSERVATION WELL NUMBER 7-337 

Lsd 12 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Eleva tion of top of casing 

Date 

Feb 1/75 

Feb 2/75 
Feb 6/75 

Feb 7/75 

Feb 9/75 

Feb 25/75 
Mar 14/75 
Apr 16/75 
Hay 13/75 
June 9/75 
July 10/75 
Aug 14/75 
Sept 10/75 

Oct 7/75 
Nov 7/75 
Dec 7/75 

Depth to water 
(me ters) 

7. 16 TOC 
7. 45 TOC 
8.26 TOC 

10.23 TOC 

13.21 HP 

8.90 HJ> 
8. 30 HP 
8.23 HP 
9.02 MP 
8.41 HP 
8. 38 MP 
8.34 HJ> 
8. 28 HP 
8.29 HP 
8. 26 HP 
8.21 MP 
8.21 HP 

1071.68 

Water level 
elevation 

(feet) 

1048.20 
1047.24 
1044.55 

1038.13 

1031.22 

1045.36 
1047.33 
1047.16 
1044.82 
1047.10 
1047.19 
1047.32 
1047.52 
1047.48 
1047. 58 
1047.75 
1047.75 

MP - Depth from measuring point 
TOC - Depth from top of casing 

7-337-W-76 

Comments 

Well completed 
bail 140 gallons 

Water sample; pump test @ 
30 USGPH/405 min . ; T = 1000 
USGPD/Ft 
Pump test@ 30 USGPH/1440 min.; 
T • 215 USGPD/Ft; no response 
In other wells 
Ins tall shelter and recorder; 

HP • 2.87 TOC, (1047.55} 

HP • 3.00 TOC, (1074.68) 

Sampled well; temp. 3.S°C 
after sample 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 7-594 

Lsd 13 Sec 20 Tp 95 R 8 .W 4th 

Alberta Research Council 

---.----
KB 2 ft 

I • 

Construction 

Surface casing lb/ft 

wall thickness 

Main casing 10.9 lb/ft 

wall thickness . 188 in 

Screen slot width none in 

screen OD in 
., 

slots per foot 

material 

Sand pack No 

Note: all depths refer to KB 

Open hole interval 40 ft 

12 m 

Open hole diameter 4 3/4 in 

•- TOC elev 1072.16 ft 

Ground elevation 

- Surface casing OD 

-- Bottom casing 

Cemented to -

- Main casing 5 1/2 in 

-

-

Bottom casing 554 ft 
169 m 

Cemented to surface 

Top screen ft 

m 

Bottom screen - ft 

- m 

_ Total depth 594 ft 

181 m 

nil 

ft 

m 

7-594-C-76 

107l ft 

i n 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 7-594 

Lsd 13 Sec 20 Tp 95 R 8 W4th 

Alberta Research Council 

Elevation: gl 1071 

KB 1073 

Type of test - Casing Posltrleve 

Date of test March 11, 1975 

Testing company Johnston Testers 

TEST DATA 

Time started 
Tool opened 
First flow 
Initial shut in 
Second flow 
Final shut in 
Pulled loos e at 
Out of hole at 

1530 hrs 
1612 hrs 

1 min 
30 min 
30 min 
45 min 

1815 hrs 
1845 hrs 
3000 lbs Wt on packers 

Description of blow 
puff, weak blow decreasing 
minutes 

Weak initial 
to ni 1 

Total water recovered 
Water sample No. DH 38 

Gas blow No 

Remarks Test sat isfactory 
5- 1/211 RBP @ 543' 

HOLE DATA 

20 

Contractor Tri City Dri 11 ing 

in four 

ft 

Drill pipe size (OD) 2- 3/8" IF 

Drill collar size (ID) 2-3/8" IF 

Drill collar length (ft) 41 ft 

Open or screened interval 554-594 
For11ation tes ted 8eaverhi 11 Lake/Pral rie 

Evaporite 

7-594 - 0· 76 

TOOL SEQUENCE 
Length 

Tool {feet) 0 D 
Sub 3.05 
HFE Tool 9 . 95 
Sub 0.60 
Posltrieve Packer I. 85 5- 1/ 2 IN 
Total 15 .45 
Packer Stub 3 .50 
Recorder 7.70 
Total Interval 11 .20 

PRESSURE DATA 
(psi) 

Instrument No . RPG-92N 

Capacity (ps ig) 431 

Instrument set at (ft) 547 

Initial hydros tat i c A 228 

First flow B 3 

Bl 167 

Initial shut in c 8 

Second flow D 13 

Dl 
Final shut in G 154 

Final hydrostatic H 223 

Bl, Dl, etc. Initial Hyd . Pressure 



c 7- 59 4- D- 76 

DRILL STEM TEST 

OBSERVATION WELL NUMBER 7-594 

( 
PRESSURE INCREMENTS 

Recorder RPG-92N 

Initial Shut In 

point pressure t+f.t/At 
(min) (ps i) 

( 5 189.4 1. 20 
10 191.3 1.10 
15 173.5 1.07 
20 167.4 1.05 
25 167.6 1.04 
30 167.0 1.033 

c 

Final Shut In 

point pressure t +6t/At 
(min) (psi) 

5 53.3 7.00 
10 128.0 4.00 

( 
15 140.4 3.00 
20 146.2 2.50 
25 149.5 2.20 
30 151.2 2. 00 

35 152.5 1.86 
40 153 . 4 I. 75 

( 45 154.0 1.76 

( 
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SHUT -IN PRESSURE DATA 
Well Number : 7-594 
Date : March 11 . 1975 

--- -------- -----------
Transmissivity• r-· 

Hydraulic Conductivity• 

Extrapolated Reservoir ln1t ial s.i.- t:.. 
Pressure= F~nal s.i. - • 

I 

I I 
I 

I 
• 

-

I 

10 9 8 7 6 5 4 

(\ 

I 

I 

3 

t+t:.t 
~ 

·--

2 

(\ /'"") 

4 

4 

4 

.d'>.!t. 

l90 

85 

80 ·;;; 
ci. 
Q) ... 
i 
(/) 

75 ! 
Q.. 

1 70 

1 65 

1 

r"'\ 

~ 

tF1 
tO 
~ 

I 

t:l 
I 

~ 

0\ 



r ' r-.. 0 0 

SHUT -IN PRESSURE DATA I 
Well Number : 7-594 
Date : March 11. 1975 

----------------------
TransmtSS•v•ty• 3.2 •10'3 m 2/day I--

Hydrauhc Conductivity•3.0•10'7 em/sec 

Extrapolated Reservoir lnit•al s. i.- A 
Pressure = 163 p.s.i. Final s. i. - • 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 7-594 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample source Dri 11 

Date sampled March 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na +) 

Potassium (K+) 

Carbonate (CO~) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (N03) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F.) 

stem test on 7-594 

12, 1975 Time 

Major Constituents 

Mg/L Meq/L 

3.4 0.17 

0.4 0.03 

309.0 13.44 

400.0 10.23 

257.0 8.57 

0.0 0.00 

117.0 2.44 

364.0 10.27 

1.5 0.02 

17.0 

52.0 3.06 

1418.0 

24.349 Total Cations (epm) 

Other Constituents 

2850 

11.4 

0.4 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH") 

Conductivity 

7-594-E-76 

Percent 
Cations or Anions 

0.7 

0.1 

56.3 

42.9 

35.2 

o.o 
10.0 

42.2 

0.1 

12.6 

23.876 

11.6 

159 ppm 

0 ppm 

152 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 7-594 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample s ource Balled from 7-594 

Date sampled February 19, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K-~) 

Carbonate {co;) 
Bicarbonate (HC03) 

Sulfate (so;) 
Chloride (Cl-) 

Nitrate (NO;) 

Silica (Sio2) 

Hydroxide (OH") 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

140.061 

Mg/L 

380 . 0 

346.0 

1688.0 

67 .0 

o.o 

422.0 

2500.0 

2875.0 

1.0 

6.3 

7634.0 

Meq/ L 

18. 96 

28. 45 

73.42 

I. 71 

0.00 

6. 92 

52.05 

81.08 

0.02 

Total Cations (epm) 

Other Constituents 

8000 + 

].8 

0. 7 ppm 

Field : 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HCO~) 

Hydroxide (OH-) 

Conductivity 

7-594 -E- 76 

Percent 
Cations or Anions 

15.5 

23.2 

59.9 

1.4 

0.0 

4.9 

37.2 

57.09 

0.0 

122.553 

9.1 

57.6 ppm 

127.0 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 7-594 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Researc h Council 

Sample source Bailed 

Date sampled September 10, 1975 Time 

Major Constituents 

Mg/L Meq/ L 

Calcium (Ca++) 80 3.99 

Magnesium (Mg ++) 0 0 

Sodium (Na+) 590 25.66 

Potass ium (K-!-) 804 20.57 

Carbonate ceo;) 288 9.60 

Bi carbonate (HC03) 0 0 

Sulfate (SO~) 148 ) . 08 

Chloride (Cl-) 506 14.27 

Nitrate (NO; ) 0 0 

Silica (Si02) 8.1 

Hydroxide (OH - ) 2795 164. 32 

Calcium (Ac i dified) 112 

Magnesium (Acidified) 25.9 

Total dissolved s olids 3196 

Total Anions (epm) 191.27 Total Cations (epm) 

Other Constituents 

Lab: 

Conductivity 

pH 12.2 

Fluoride (F-) 0. 2 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03J 

Hydroxide (OH-) 

Conductivity 

7-594-E-76 

Percent 
Cations or Anions 

8 

0 

51 

41 

5 

0 

2 

8 

0 

86 

50 . 22 

lt.O 

12. 3 

193 ppm 

0 ppm 

Slt4 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 7-594 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Bailed 

September 10, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnes ium (Mg ++) 

Sodium (Na +) 

Potassium {K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate {SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica {Si02 ) 

Hydroxide (OH-) 

Calcium {Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Mg/L 

80 

0 

590 

804 

288 

0 

148 

506 

0 

8.1 

2795 

112 

25 .9 

3196 

Meq/L 

3-99 

0 

25.66 

20.57 

9.60 

0 

3. 08 

14.27 

0 

164.32 

191.27 Total Cations (epm) 

Other Constituents 

Field: 

Conductivity 8000+ Te11perature (C) 

pH 12.2 

Fluoride {F- ) 0.2 ppm 

pH 

Carbonate (co;) 

Bicarbonate (Hco; ) 

Hydroxide (OH-) 

Conductivity 

7- 594- E- 76 

Percent 
Cations or Anions 

8 

0 

51 

41 

5 

0 

2 

8 

0 

86 

50. 22 

4.0 

12.6 

193 PPfl 

0 

544 ppm 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 7-594 
Lsd 13 Sec 20 Twp 95 R 8 W4th 
Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 7-594 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Elevation of top of casing 1072.16 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Feb 6/75 
Feb 8/75 24.99 TOC 990. 16 

Mar 12/75 

Mar 14/75 

Apr 16/75 54.25 HP 897-21 
Hay 13/75 50.75 new MP 908 . 71 
June 9/75 48.97 MP 913-71 
July 9/75 48.40 HP 915 . 58 
Aug 14/75 48.36 HP 915.70 
Sept 10/75 48.36 HP 915. 70 

48 .70 MP 914 .59 
Oct 7/75 48.45 MP 915. 41 
Nov 7/75 48.43 HP 915.48 
Dec 7/75 48.78 HP 914.33 

MP - Depth from measuring point 
TOC - Depth from top of cas ing 

7- 594-\\'- 76 

Comments 

Well completed 
Pump test @ 30 USGPH/5 minutes; 
bail 70 gallons; water sample 
OST; water sample; FSI • 162.5# 
from 547' 
Reinstall shelter ; HP • 3.05' 
TOC , (I 075. 21 ) 

MP .. 26" TOC, (1074.33) 

Recorder stuck 

Sampled well; temp . 4°C 
after sample 
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WELL CONSTRUCTION, 

OBSERVATION WELL NUMBER 7-933 

Lsd 13 Sec 20 Tp 95 R 8 W4th 

( Alberta Research Council 

---.----
( ! 

KB 5 ft 

I • 

Construction 

Surface casing 24 lb/ft 

wall thickness .264 in 

Main casing 9 lb/ft 

wall thickness .154 in 

0 Screen slot width none in 

screen OD in 
.,., 

slots per foot 

material 

Sand pack No 

Note: all depths refer to KB 

Open hole interval 43 ft 

13 m 
c 

Open hole diameter 4 3/4 in 

c 

( 

7-933-C-76 

.. _ roc elev 1072.40 ft 

Ground elevation 1071 ft 

- Surface casing OD 8 5/8 in 

- Bottom casing 226 ft 

68.9 m 

Cemented to surface 

- Main casing 5 1/2 in 

Bottom casing 890 ft - 271 m 

Cemented to surface 

- Top screen - ft 
- m 

- Bottom screen 

_ Total depth 933 ft 
284 m 

ft 
m 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 7-933 

Lsd 13 Sec 20 Tp 95 R 8 W4th 

Alberta Research Council 

Elevation: gl 1071 

KB 1073 

Type of test -Casing Posltrleve 

Date of test March 11, 1975 

Testing collpany Johnston Testers 

TEST DATA 

Time started 
Tool opened 
First flow 
Initial shut in 
Second flow 
Final shut in 
Pulled 1 oose at 
Out of hole at 

1045 hrs 
1153 hrs 

1 11in 
30 min 
30 mi n 
30 min 

1330 hrs 
1430 hrs 
5000 lbs Wt on packers 

Description of blow 
puff, weak blow decreasing 
minutes 

Weak initial 
to nil in 25 

Total water recovered 20 ft 
Water sample No . OH 40 

Gas blow No 

Remarks Test satisfactory 
5-1/2" RBP @ 879' 

HOLE DATA 

Contractor Tri City Drilling 

Drill pipe size (OD) 2-3/8" IF 

Drill collar size (ID) 2-3/8" IF 

Drill collar length (ft) 41 ft 

Open or screened interval 890-933 

Formation tested La loche 

Tool 
Sub 
MFE Tool 
Sub 

TOOL SEQUENCE 
Length 
{feet) 

3.05 
9 . 95 
0. 60 

Posltrleve Packer 
Total 

1.85 
15 . 45 
3. 50 Packer Stub 

Recorder 
Total Interval 

7. 70 
11.20 

PRESSURE DATA 
(psi) 

7- 933-0- 76 

0 D 

5-1/2 IN 

Instrument No. RPG-92N 

Capacity (psig) 431 

Instrument set at (ft) 883 

Initial hydrostatic A 204 

First flow B 3 

Bl 3 

Initial shut in c 41 

Second flow D 11 

Dl 13 

Final shut in G 23 

Final hydrostatic H 204 

Bl , Dl, etc. Initial Hyd. Pressure 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 7-933 

PRESSURE INCREMENTS 

Recorder RPG-92N 

Initial Shut In 

point 
(111in) 

5 
10 

IS 
20 

35 
30 

Final 

point 
(min) 

5 
10 

15 
20 
25 

30 

Shut In 

pressure 
(psi ) 

29.1 

33.2 
36.5 

38.3 
ltO.O 

41.0 

pressure 
(psi) 

16.5 

18.3 

19.7 
20.8 
22 .0 

23 .0 

t+t.t / llt 

1.20 
1.10 

1.07 
1.05 

l.Oit 

1.033 

t+llt/t.t 

7.00 
lt . OO 

3.00 

2.50 
2. 20 

2.00 

7-933 -D - 76 
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SHUT -IN PRESSURE DATA 
Well Number: 7-933 
Date : March 11. 1975 

--- ----- --- ----- --- ---
Transmissivity• 2.3•1a-3 m2/day 

Hydraul ic Conductivity• 2.0 •1<17 em/sec 

Extrapolated Reservoir ln•t ial s.i.- ~:. 
Pressure"' 30.0 p.s.i. Fmal s.i. - • 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 7-933 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Balled from 7-933 

February 19, 1975 Time 

Major Constituents 

Calcium (Ca ++) 

. ( ++} Magnes1um Mg 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Sio2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

41.212 

Mg/L 

438.0 

0.4 

306.0 

43 .8 

19.0 

o.o 

866 . 0 

482.0 

1.2 

4.9 

152.0 

2340.0 

Meq/L 

21.86 

0.03 

13.31 

I. 12 

0.63 

0.00 

18.03 

13.59 

0.02 

Total Cations (epm) 

Other Constituents 

4100 

11.8 

0. 2 ppm 

Field : 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (Hco;) 
Hydroxide (OH - ) 

Conductivity 

7-933-E-76 

Percent 
Cations or Anions 

60.2 

0.1 

36.6 

3. I 

1.5 

0. 0 

43.8 

33.0 

0.0 

21.7 

36.320 

12.3 

20 ppm 

0 ppm 

241 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 7-933 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample source Drill stem test on 7-933 

Date sampled Harch II, 1975 Time 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Sio2) 

Hydroxide (OH") 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

14.098 

Mg/L 

25.4 

1.5 

251.0 

76 .0 

12.0 

146.0 

134 .0 

300.0 

3.4 

28.2 

904.0 

Meq/L 

I. 27 

0.12 

10.92 

1.94 

0.40 

2.39 

2. 79 

8.46 

0.05 

Total Cations (epm) 

Other Constituents 

1480 

9.0 

0.3 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH") 

Conductivity 

7-933-E - 76 

Percent 
Cations or Anions 

8.9 

0.9 

76.6 

13.6 

2.8 

17.0 

19.8 

60.0 

0.4 

14.253 

15.0 

11.3 

91 . 2 ppm 

15.0 ppm 

0 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 7-933 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled September 10, 1975 Time 

Major Constituents 

Calcium (Ca++) 

. ( ++) Magnes1um Mg 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

175.39 

Mg/L 

1440 

0.4 

4050 

117 

33.6 

0 

1850 

4278 

40 

6.1 

246 

1420 

0. 8 

16100 

Meq/L 

71.86 

0.03 

176. 16 

2.99 

I. 12 

0 

38.52 

120. 64 

0.65 

14.46 

Total Cations (epm) 

Other Constituents 

12 

0. 4 ppm 

Field: 

Teltperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

7-933-E-76 

Percent 
Cations or Anions 

29 

0 

70 

0 

22 

69 

0 

8 

251.04 

7.0 

73 ppm 

0 ppm 

238 ppm 
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SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL NUMBER 7~!l33 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample source Drill stem test on well 7~933 

Date of sampling liarc:h 11,1975 

Total dissolved solids ~4 Mg/L 

ELEMENT VALUE 

Ag NO 

Al • I 

As <.01 

B .02 

Ba .005 

Be liD 

Bi tiD 

Ca II 

Cd liD 

Co 110 

Cr rm 

Cu .005 

Fe tl 

Ge tiD 

Hg tiD 

ELEMENT 

Li 

Mg 

Mn 

Mo 

Ni 

Pb 

Sb 

Si 

Sn 

Te 

Ti 

v 
Zn 

Zr 

7-933-E-76 

VALUE 

.01 

.01 

.002 

110 

.03 

H 

MD 

HD 

<.00.5 

.02 

NO 

ND 

Explanations: All values are in percent of total dissolved solids. 
M = Greater than 0.1\ 
N.D. • Not detected (less than . 001\) 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 7-933 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Balled 

September 10, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

1440 71.86 

0.4 0.03 

4050 176.16 

117 2.99 

33.6 1. 12 

0 0 

1850 38.52 

4278 120.64 

40 0. 65 

6. 1 

246 14.46 

1420 

o.8 

161DO 

175.39 Total Cations (epm) 

Other Constituents 

12 

0.4 ppm 

Field: 

Te11perature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HCOi) 

Hydroxide (OH-) 

Conductivity 

7-933-E-76 

Percent 
Cations or Anions 

29 

0 

70 

0 

22 

69 

0 

8 

251.05 

7.0 

12. 3 

73 ppm 

0 

238 ppm 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 7-933 
Lsd 13 Sec 20 Twp 95 R 8 W4th 
Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 7-933 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Elevation of top of casing 1073.71 (Until March 11/75) 
1072.40 {After Harch 11 / 75) 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Feb 5/75 
Feb 9/75 56.94 TOC 886.91 

Feb 19/75 
Har 11/75 

Har 14/75 
Hay 13/75 144.93 new HP 598.5 
June 9/75 138 HP 621 . 34 
July 9/75 125.48 HP 622 .41 
Aug 14/75 137.85 HP 623.~3 
Sept 10/75 136.38 HP 626.65 
Oct 7/75 134.96 HP 631.31 
Nov 7175 133. 38 HP 636.49 
Dec 7/75 133.02 HP 637.67 

MP - Depth from measuring point 
TOC - Depth from top of casing 

Comments 

Well completed 
Ba II 160 ga II ons; starts to 
recover 
Bail 140 gallons; water sample 
Cut off casing; DST; water 
sample; FSI • 42.5# from 883' 
Reinstall shelter; relevel 
HP • 19" (1073 . 98) 

Sampled well; temp. 7°C 
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INTRODUCTION 

The Groundwater Division of Alberta Research Council undertook, in 

1974, to investigate the regional hydrogeology of the Athabasca Oil 

Sands . The purpose of this study is to develop a hydrogeological model 

of the area for use in technical and environmental planning. Some 

examples of potential uses of the model are: locating water supplies 

for towns and processing plants, planning dewatering schemes in the 

vicinity of mines, determining the position of storage sites for solid 

and 1 iquid industrial waste on the surface or underground, and planning 

restoration of disturbed land . 

Groundwater data is not abundant in the area, so installation of 

groundwater observation wells was necessary. These observation wells 

were d r i 11 ed in groups in order to sample heads and chemistry at various 

depths below the surface. Seven sites, containing 36 individual wells, 

were instrumented in this manner during the winter of 1974-75 . 

The factual details of this system are important to users for 

various differing reasons and thus a readily available document out

lining these details is warranted. This publication groups the informa

tion by site . There is one publication for each well site. Included in 

each site publication are: 1) geological and geophysical logs; 2) annual 

hydrographs, 3) drill-stem test results, 4) aquifer testing results, 

5) well history, 6) water analyses, and 7) well completion details. 

The loose-leaf format has been chosen to facilitate periodic updating 

with such information as hydrographs, water analyses and well history. 

The page indexing system is also consistent with the updating process. 

All updating packages will be noted in the Alberta Research Council List 

of Pub 1 icat ions. 

Each site publication is divided into sections dealing with each 

individual well in addition to this introduction and legend. 
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There were seven piezometer nests in the system on August 31, 1975. 

Four companies have made available a total of nine wells for inclusion 

in the system . Data from these wells will be published in the same 

format as those constructed with government financing. Table 1 1 ists 

the location of wei Is in the system as of August 31, 1975. Map I indi

cates the location of these wells . Publications available as of the 

date of this document include those for sites I, 2, 3, 6, 7, 8 and 9. 

Table 1 

Athabasca Oil Sands Observation Wells 

August 31, 1975 

Location 
(W 4th) 

Lsd 8-15-96-11 

Lsd 1-11-97-12 

lsd 9-26-97-13 

Lsd 2-18-95-9 

Lsd 13-20-95-8 

Lsd 5-30-94-7 

lsd I and 
lsd 16-4-94-6 

Lsd 15-3-96-11 

lsd 14-36-95-12 

Lsd 5-21-95-12 

lsd 9-20-95-12 

Lsd 1-1-96-11 

lsd 9-9-96-10 

Lsd 10-20-96-7 

Site Number 

2 

3 

6 

7 
8 

9 
BP-IW 

BP-2WA 

BP-3W 

BP-4W 

Fina 73-2 

Fina 73-6 

Tenneco I 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Eight 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Ground elevation 1414 Total depth 710 

KB elevation 1419 

Interval 
from to 
(feet below KB) Description Formation 

0 

30 

70 

120 

160 

180 

270 

10 Til I, quartz sand, sub•rounded to sub 
angul~r, fine to coarse 

20 Quartz sand, sub-rounded to sub-an~ular, 
fine to coarse grained; 1% biotite In quartz 
fragments 

30 Quartz san~. fine grained, sub-rounded to sub
angular, well sorted 

60 

70 

90 

Quartz sand, fine to coarse grained, sub-rounded 
to sub-angular, poorly sorted; 40~ clay 

Gravels and quartz sand, fine to coarse, sub
rounded to sub-angular, well sorted gravels from 
2 to 10 mrn. 

Quartz sand, very fine to coarse, poorly sorted, 
sub-rounded to sub-angular; 30% clay particles 
and very fine slit 

Drift 

100 Quartz sand, fine to medium grained, sub-rounded 
to sub-angular, poorly sorted; 20% ~udstone chips 
10% fine grained sandstone chips 

110 Assorted gravel chips and quartz sand, fine to 
medium grained, sub-rounded to sub-angular 

120 

150 

160 

180 

250 

260 

Clay, grey, 1>1lth ~ quartz chips 

Clay, grey 

Clay, shaly, grey 

Clay, shaly, grey brown 

Clay, grey 

Clay, grey, and some wood < 1% 

270 Clay, grey and some limestone fra~ments <I t 

290 Grey clay 

Clearwater 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER El!,lht (contlnuP.d) 

Lsd 5 Sec 30 Twp !)It R 7 W4th 

Alberta Research Council 

Interval 
from to 
(feet below KB} Description 

310 

330 

)60 

470 

540 

570 

300 C I ay, grey, sha 1 y 

310 Clay, shaly, grey, with SOMe limestone fraryments 
< ~ ~ 

330 

350 

360 

)80 

460 

Clay , ~rey, and some coal fragments (sub• 
bltu~lnous) < 1~ 

Clay, Qrey, coal fragments < 1~, sub· 
rounded quartz< 1%,-flne to medium 
grained 

Clay, grey, coal fragMents < 1%, sub
rounded quartz < 1~ rnP.dlum grained 

Cl~y, grP.y brown, coal fragments < It, 
limestone fragments <It 

Clay, grey brown 

460 Clay, brown 

Clay, sandy, brown, fine grained quartz 
sand, suh•rounded 

500 Oil sand, quartz sand, very fine grained 
with clay, brown quartz, sub-rounded, well 
sorted 

510 Clay, bro.tn, sandy 

520 Clay, grey, calcareous, (pyrltlfP.rous, 
micaceous< 1%) or very weather limestone 

5 30 C I ay, grey, ca 1 careous h1eathered ' I mes tone) 

540 C 1 ay, grey, ca I careous (weathered I I mestone) 

560 LlmP.stone, weathered 

570 Ll~stone, grey, fine grained 

600 Limestone, grey, fine qralned, slightly 
pyrltlferous < 1~ 

S· G- 76 

Formation 

Beaverhill Lake 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Eight (continued) 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Counc il 

Interval 
from to 
(feet below KB) 

600 

660 

660 

680 

(·80 710 

Description 

Ll~stone, weathered 

Limestone, f ine qralned, slight ly 
pyrltlferous < 1% 

Limestone, grey, fine grained 

Formation 
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PAGE INDEXING 

The numbering of pages in the repcrt is as follows: 

Well Number -Subject Code- Year of Publication 

Well Number - the name used for designating the well 

Subject Code- as fo!lows : 

- Introduction (no site number indicated) 

L - Legend (no site number indicated) 

L-76 

G - General site information including geological logs, 

geophysical logs and site plan (no well number indicated) 

C -Well construction details 

0 -Drill stem testing 

A - Aquifer testing 

E Chemical analyses including spectral emission estimates 

and routine water analyses 

H 

w 
- Annual hydrograph 

-Well history 

So that new pages may be easily added, pages have not been consecutively 

numbered . The user should insert new pages in the appropriate order 

within the tabbed section for that particular well . 



( Symbol 

C&GLL 

( CPS 

elev 

epm 

ft 

gl 

ID 

igpm 

KB 

c Lsd 

m 

Mer 

Heg/L 

MFE 

Mg/L 

Min 

HP 

HV 

c OD 

ppm 

psi 

Q 

( R 

RBP 

Road A 1 1' c 

Sec. 

ss 

SYMBOLS 

Units or Parameter 

Analysis done at Chemical and Geological 

Laboratories Ltd . 

counts per second 

elevation in feet above mean sea level 

(geodetic datum) 

equivalents per million 

foot 

ground level - feet above geodetic datum 

inside diameter - inches 

Imperial gallons per minute 

Ke J J y Bushing 

legal subdivision 

metre 

meridian 

mi J J i equ iva Ients per 1 i tre 

multi formation evaluator 

milligrams per litre 

minutes 

measuring point 

mi 11 i vo 1 ts 

outside diamter - inches 

parts per million 

pounds per square inch 

pumping rate - igpm 

range 

recorder bypass 

road a 1 J owance 

section 

stainless steel 
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Symbol 

T 

t 

t• 

~t 

Tp 

TOC 

TSTM 

Wt 

Units or Parameter 

transmissivity - square metres/day 

time since pumping started (pump 

testing) or time of flow period 

(drill stem testing) -minutes 

time since pumping stopped - minutes 

time of shut in period - minutes 

township 

top of casing 

too small to measure 

weight 

L-76 



Symbol Rock Unit 

( 
t i 11 

sand & gravel 

c 
sand 

sandstone 

arkosic sandstone 

........ r··· .... ·~ .·.·.·.·.·.·.· s i 1 t 

( r-···· .. ··J .. . . . . .. .. s i 1 tstone 

silt & sandstone 

clay 

sandy clay 

shale 

( 
sandstone & shale 

oil sand 

( 
shaley dolomite 

vzzm gypsum 

R Z %1 dolomite 

l'r : 1 ] 1 imes tone 

GEOLOGICAL LEGEND 

Symbol 

Qd 

Klb 

Kpl 

Kj 

Kg 

Kc 

Km 

Dbl 

l)...r 

Ope 

Dmt 

Dmr 

Dl 

P-£ 

L-76 

Stratigraphic Unit 

unconsolidated deposits 

La Biche Fm. 

Pelican Fm. 

Jol i Fou Fm. 

Grand Rapids Fm. 

Clearwater Fm. 

McMurray Fm . 

Beaverhill Lake Gp. 

Waterways Fm. 

Prairie Evaporite Fm. 

Methy Fm. 

Mclean River Fm. 

La Lache Fm . 

Precambrian 
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CHEMICAL ANALYSES 

Two types of chemical analysis were performed on water samples: 

complete routine analysis and a spectral emission estimate for 29 

elements . Many of the samples collected during 1975 appear to be influ

enced by the cement used to seal the well casing into place. Water 

affected by cement will exhibit high values of pH, hydroxide, calcium 

and chloride . The reader should regard waters with a pH greater than 

about 10 as probably cement-contaminated . 

Cementing of the casings into place must be done due to the close 

proximity of the wells to each other in the site . Without cement, the 

movement of fluids and transmission of pressures along the boreholes 

would always be a possibility. It is expected that the influence of the 

cement will diminish with time. 

All wells in the Network will be sampled by bailing at least once a 

year for the first few years. 

Most water analyses are being done at Alberta Research Council. 

Those done at other laboratories are indicated by a notation under 
11Sample source11

• 

WELL CONSTRUCTION 

The general procedure at each site was to drill the deepest well 

first to determine the exact geology of the location. Two to four 

shallower aquifers were then selected for monitoring. A water table 

well 30 to 50 feet deep was constructed at each site. 

Once an aquifer was selected for monitoring the construction pro

cedure was generally as follows : 

1. drill to about 5 feet above the zone 

2. land casing and cement to surface 
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4. 

drill through the aquifer using very I ight mud 

insert a screening device (if necessary). 

L-76 

The section on "Well Construction'' notes any changes from the above 

procedure. Information such as casing tallies, amounts of cement, types 

of float equipment and daily drilling precis are not included. This 

type of information is available from the Eng ineer's Report on file at 

the Groundwater Division . 

Two drilling rigs were used simultaneously during the 1974-1975 

drilling season . Both were Failing 1500; one was trailer mounted and 

capable of 2,000-foot depths, the other was truck mounted and capable of 

about 1,200-foot depths. 

A conventional oil-field cementing unit was uti I ized to cement 

casing strings. Cement returns to the surface were observed in nearly 

every we 11. 

WELL HISTORY 

A record is kept of all major events occurring to each well. This 

is presented in the "Well History". Included i n this tabulation are 

manual measurements of water level, pumping tests, water sampling, and 

any other event of potential hydrogeological interest. 

I ) 

GENERAL SITE INFORMATION 

This section contains: 

A well site plan showing location within the section and a detail 

showing the configuration of the individual wells. 

2) A geological sample description giving the field description of the 

actual sample obtained during the drilling of the deepest hole. 

Samples were usually obtained at 10-foot intervals of drilling. 
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3) Geophysical and geological logs of the deepest hole. Spontaneous 

potential, single point resistance, natural gamma and uncompensated 

density were the logs run during the 1974-75 drilling. The geolo

gical log presented represents an interpretation based upon the 

sample description and the geophysical logs. lhe open portion of 

each well is indicated along the left side of the geological log. 

Geological and geophysical logging was not done on every well at a 

site. It was assumed that geological conditions would be reasonably 

uniform across the site and that the extra effort was not warranted. 

ANNUAL HYDROGRAPHS 

There are two methods for monitoring of water levels in the Obser

vation Well Network; either by continuous recorder or by monthly manual 

measurements. Wells in which the depth to water is less than about 200 

feet are usually instrumented with a Stevens Type F recorder equipped 

with a 32 day clock. If the depth to water exceeds about 200 feet this 

type of recording procedure is not adequate. At present monthly manual 

measurements are made in those wells when the depth to water exceeds 

200 feet . 

AQUIFER AND DRILL STEM TESTING 

Soon after completion, all wells were tested for production either 

by pumping or bailing. Information from these types of tests is pre

sented in the section on 11Aquifer Testing". 

Many wells, particularly the very deep ones, exhibit very low 

static heads. This great depth to water made pumping tests impossible 

because of the nature of the equipment available . Bailing tests on 

wells with very great depths to water are extremely difficult due to the 
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measuring tape sticking to the wet casing. Conventional oil-field drill 

stem testing equipment was selected in an attempt to produce perme

ability and head values in the wells .,Jith deep water levels. Informa

tion from these drill stem tests is presented in the section on "Drill 

Stem Testing". A Horner Plot of shut-in pressure versus the dimens ion

less (t + ~t)/At is presented. The value of static reservoir pressure 

is obtained from this procedure . Values of transm issivity and hydraulic 

conductivity can also be obtained from this plot in the following 

manner : 

T = 

llt40 v 
t 

162.6 Qb 

M 

T K=h 

where : 

Qb = 
v = 
t = 
T = 
H = 

k = 
h = 

production rate in barrels per day 

volume of production into drill collars and stem 

total flow time of test 

transmissivity in millidarcy-feet 

slope of final shut-in pressure plot 

permeability in millidarcys 

thickness of the aquifer- usually the length 

of the tested section. 

The results of aquifer testing by pumping or bailing are presented 

on a semilog or Jacob type plot. 

Values of transmissivity are expressed in the metric units of 

square metres per day . Permeability is expressed as centimetres per 

second. 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 8-34 

Lsd 5 Sec 30 Tp 94 R 7 W4th 

Alberta Research Council 

KB 2 ft 

! 
ConstTuction 

Surface casing - lb/ft 

wall thickness 

Main casing 10.7 lb/ft 

wall thickness .188 in 

Screen slot width .007 in 

screen OD 3 1/2 in 
., 

slots per foot 

material 55 

Sand pack Yes 

Note: all depths refer to KB 

5 ft - 3 in bank pipe --

5 ft - 3 in blank pipe ~ 

•- TOC elev 1413.18 ft 

- Surface casing OD ni I 

-- Bottom casing ft 

- m 

Cemented to -

- Main casing 5 1/2 in 

-

Bottom casing 22 ft 

6.7 m 

Cemented to nil 

Top screen 24 ft' 

7.3 m 

Bottom screen 29 ft 
8.8 m 

_ Total depth 34 ft 
10 m 

8-34-C-76 

in 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 8-34 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Sample source Balled 

Date sampled September 10, 1975 Time 

Major Constituents 

Calcium (Ca++) 

. ( ++) Magnes1um Mg 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (No;) 

Silica (Sio2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

7.92 

Mg/1 

23 

14. 2 

133 

6. 3 

0 

444 

0 

22 

0.6 

29 

14.8 

474 

Meq/1 

I. 15 

I. 17 

5. 79 

0. 16 

0 

7.28 

0 

0.62 

0. 02 

Total Cations (epm) 

Other Constituents 

820 

7. 1 

0. 4 ppm 

Field: 

Te11perature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

8- 34-E- 76 

Percent 
Cations or Anions 

14 

14 

70 

2 

0 

92 

0 

8 

0 

8.27 

6.5 

8. 7 

24 ppm 

415 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 8·34 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Balled from 8-34 

February 22, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg ++) 

Sodium (Na•) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

9 .894 

Mg/L 

49.4 

22. I 

146.3 

0.0 

517.0 

7. 3 

44.0 

1.7 

19 .9 

444.0 

Meq/L 

2.47 

1.82 

6.36 

0.07 

0.00 

8.47 

0.15 

1.24 

0.03 

Total Cations (epm) 

Other Constituents 

860 

7.7 

0.5 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

8-34-E-76 

Percent 
Cations or Anions 

23 .0 

17.0 

59.4 

0. 7 

0.0 

85.6 

1.5 

12.5 

0.3 

10.720 

3.0 

7. 3 

0 

530 

900 

PPIII 

ppm 
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SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL. NUMBER 8-34 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Sample source Balled from 'flell 8-34 

Date of sa111pling February 22. 1975 

Total dissolved solids 41tlt Mg/L 

ELEMENT VALUE 

Ag ""' 
Al II 

As <.oJ 

B .04 

Ba .oo6 

Be !10 

Bi NO 

Ca 11 

Cd till 

Co tlf) 

Cr 110 

Cu .oos 

Fe .I 

Ge tiD 

Hg 1.0 

8-34-E-76 

ELEMENT VALUE 

Li <.01 

Mg ,C)j 

Mn ,003 

Mo tiD 

Ni , 04 

Pb .01 

Sb NO 

Si H 

Sn Nn 

Te < . 005 

Ti ,001 

v ,03 

Zn .03 

Zr NO 

Explanations : All values are in percent of total dissolved solids. 
M = Greater than 0.1, 
N.D. • Not detected (less than .001\) 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 8-34 
Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATION WELL NUMBER 8-34 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Elevation of top of casing 1413.18 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Feb 9/75 
Feb 21/75 Frozen 
Feb 22/75 1.80 TOC 1407. 28 
Feb 26/75 1. 35 HP 1411.11 

Mar 14/75 2. 55 HP 1407.19 
Apr 16/75 1.23 HP 1411.48 
Hay 13/75 1. 23 HP 1411.50 
June 9/75 1.25 HP 1411.44 
July 9/75 1.30 HP 1411.28 
Aug 13/75 I. 33 HP 1411. 17 
Sept 10/75 1.20 HP 1411.60 

1.49 MP 1410.65 
Oct 7/75 1. 20 HP 1411.60 
Nov 7/75 1.21 HP 1411.57 
Dec 7175 1.20 HP 1411.60 

MP - Depth from measuring point 
TOC - Depth from top of cas ing 

8-34-W-76 

Comments 

Well completed 
Ba 11 20 ga 11 ons 
Ball 20 gallons; water sample 
Install shelter and recorder; 
HP • 2.36 TOC, {1415.54) 
Measurement questionable 

Sampled well; temp . 6.5°C 
after sample 

Frozen 
Old not change chart;frozen 
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WELL CONSTRUCTION . 

OBSERVATION WELL NUMBER 8-114 

Lsd 5 Sec 30 Tp 94 R 7 W4th 

Alberta Research Council 

---,----
1 

KB 2 ft 

I ., 

Construction 

Surface casing lb/ft 

wall thickness 

Main casing 10.7 lb/ft 

wall thickness .188 in 

Screen slot width .007 in 

screen OD 3 1/2 in ./ 

slots per foot 

11aterial ss 

Sand pack No 

Note: all depths refer to KB 

5 ft - 3 in blank pipe -

5 ft - 3 in blank pipe --. 

•- TOC elev 1414.96 ft 

Ground elevation 

- Surface casing OD ni I 

-- Bottom casing - ft 

Cemented to 

- Main casing 5 1/ 2 in 

- Bottom casing 95 ft 
29 m 

Cemented to surface 

Top screen 99 ft 
30 m 

Bottom screen 109 ft 
33.2 Ill 

_ Total depth 114 ft 
34 . 7 m 

m 

8-114 -C- 76 

141ft ft 

in 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 8-114 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Sample source Pump test on well 8-114 

Date sampled March 3, 1975 Time 

Calcium (Ca++) 

Magnesium (Mg ++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (N03) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Flu-oride (F-) 

18.-s 

8.7 

Major Constituents 

Mg/L 

28 

7 

380 

Not analyzed 

431 

247 

4 

0 

Not analyzed 

560 

Meq/L 

1.4 

0.6 

16.5 

14.4 

4.0 

0.1 

0 

Total Cations (epm) 

Other Constituents 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

8-114-E-76 

Percent 
Cations or Anions 

].6 

3.2 

89.2 

]7.8 

21.6 

0.5 

0 

18.5 

4.0 

8.05 

0 ppm 

616 ppm 

727 
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SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL NUMBER 8-114 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Sample source Pump test on we 11 8- lilt 

Date of sampling 
11arch 3, 1~75 

Total dissolved solids 560 Mg/L 

ELEMENT VALUE 

Ag UD 

Al .009 

As <.01 

B .oAt 

Ba .005 

Be 140 

Bi tiD 

Ca . 1 

Cd ~10 

Co flO 

Cr liD 

Cu .01 

Fe .02 

Ge liD 

Hg liD 

8-114-E-76 

ELEMENT VALUE 

Li <.01 

Mg .01 

Mn no 

Mo ND 

Ni t:D 

Pb .oos 

Sb NO 

Si H 

Sn ND 

Te <.005 

Ti NO 

v Nl'l 

Zn .001 

Zr ND 

Explanations: All values are in percent of total dissolved solids. 
M ~Greater than 0.1\ 
N.D. • Not detected (less than .001\) 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 8-114 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Sample source Balled from 8-114 

Date sampled February 22, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (so:;) 

Chloride (Cl-) 

Nitrate (No;) 

Silica (Sio2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

12. 740 

Mg/L 

19.6 

6.6 

239.0 

13.3 

16.8 

525.0 

97.0 

54.0 

2.0 

11.9 

692.0 

Meq/L 

0.98 

0. 54 

10.40 

0.34 

0.56 

8.61 

2.02 

1.52 

0.03 

Total Cations (epm) 

Other Constituents 

1100 

8.5 

0.4 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HCOi) 

Hydroxide (OH-) 

Conductivity 

8-114-E-76 

Percent 
Cations or Anions 

8.0 

4. 4 

84.8 

2 . 8 

4.4 

67.5 

15.9 

12.0 

0.3 

12.257 

3.0 

9. 2 

96 

5lt4 

1100 

ppm 

ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 8-114 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled September 10, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na +) 

Potassium (K+) 

Carbonate ceo;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate {NO;) 

Silica (SiOz) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Mg/L 

8 

0 

249 

117 

216 

0 

6 

94 

12.2 

121 

8.3 

0.8 

876 

Meq/L 

0.40 

0 

10.83 

2.99 

7.20 

0 

0.12 

2.65 

0.02 

7.11 

17.10 Total Cations (epm) 

Other Constituents 

Field: 

Conductivity 2900 Temperature (C) 

pH 11.3 

Fluoride (F-) 0.5 ppm 

pH 

Carbonate (CO;) 

Bicarbonate (Hco;) 

Hydroxide (OH ) 

Conductivity 

8-114-E-76 

Percent 
Cations or Anions 

3 

0 

76 

21 

42 

0 

16 

0 

42 

14.22 

3.0 

12.2 

192 ppm 

0 ppm 

143 ppm 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 8-114 
Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 8-114 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

c Alberta Research Council 

El evation of top of casing 

c 
Water level 

Depth to water elevation 
Date (meters) (feet) 

Feb 15/75 
Feb 22/75 4.05 TOC 1401.68 

Feb 23/75 1.23 TOC 1400.63 

Mar 1/75 

Mar 2/75 4.64 TOC 1399-74 

c Mar 7/75 5.19 HP 1400.73 

Apr 16/75 3.99 MP 1404.65 
Kay 13/75 4.22 MP 1403.92 
June 9/75 3.73 MP 1405.52 
July 9/75 3.85 MP 140~.12 
Aug 13/75 3.95 MP 140 -79 
Sept 10/75 3.79 HP 1405.31 

3.82 HP 1405.22 
Oct 7/75 3. 79 MP 1405. 31 
Nov 7/75 3.84 HP 1405.15 
Dec 7/75 4.10 HP 1404.30 

( 

(_ 

(_ 
MP Depth from measuring point 
TOC - Depth from top of cas ing 

8-114-W-76 

Comments 

We 11 completed 
Bail 140 gallons; producing 
sand; water sample 
Bail 820 gallons ; producing 
sand 
Develop with air for 5 hours; 
production clears up; water 
samples 
Water sample; pump test @ 
7 USGPM/1440 min; T • 106 USGPD/Ft 
Instal 1 shelter and recorder; HP = 
2.79 TOC, (1417.75) 
Clock did not work from last time 

Sampled well ; temp. 3°C 
after sample 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 8-220 

Lsd 5 Sec 30 Tp 94 R 7 W4th 

Alberta Research Council 

KB 2 ft 

I • 

Construction 

Surface casing lb/ft 

wall thickness 

Main casing 10.7 lb/ft 

wall thickness .188 in 

Screen slot width .007 in 

screen OD 3 1/2 in 
., 

slots per foot 

material ss 

Sand pack No 

Note: all depths refer to KB 

5 ft - 3 in blank pipe -

15 ft - 2 3/8 in tubing 

~- roc elev 1412.71 ft 

Ground elevation 

- Surface casing OD nil 

.- Bottom casing ft 

- m 

Cemented to -

- Main casing 5 1/2 in 

Bottom casing 181 ft - 55.2 m 

Cemented to surface 

- Top screen 185 ft 
56.4 m 

Bottom screen 205 ft 
62.5 m 

_ Total depth 220 ft 

67.1 m 

8-220-C-76 

. 1'-U f t 

in 



( 

( 

c 

c 

( 

( 

( 

DRILL STEM TEST 

OBSERVATION WELL NUMBER 8- 220 

Lsd 5 Sec 30 Tp 94 R 7 W4th 

Alberta Research Council 

Elevation : gl 1411 

KB 1413 

Type of test - Casing Positrieve 

Date of test Harch 6, 1975 

Testing company Johnston Testers 

TEST DATA 

Tille started 0900 hrs 
Tool opened 0949 hrs 
First flow min 
Initial shut in 30 min 
Second flow 45 min 
Final shut in 45 mi n 
Pulled loose at 1230 hrs 
Out of hole at 1300 hrs 
Wt on packers 3000 lbs 
Description of blow Strong initial 
puff, gas to surface In 1 minute . 

Total water recovered 15 ft 
Water sample No. 
Gas blow Yes, T S T H 

Re11arks Test satisfactory 
5- 1/2" RBP set @ 165' 

HOLE DATA 

Contractor Tri City Drilling 

Drill pipe size (OD) 2-3/8" IF 

Drill collar size (ID) 2-3/8" IF 

Drill collar length (ft) 41 ft 

Open or screened interval ISS - 205 

Formation tested Clearwater 

Tool 
Sub 
HFE Tool 
Sub 

TOOL SEQUENCE 
Length 
(feet) 

3. 05 
9.95 
0.60 

Positrieve Packer 
Total 

1.85 
15.45 
3. 50 
].70 

Packer Stub 
Recorder 
Recorder 
Total Interval 

7.70 
18.90 

PRESSURE DATA 
(psi) 

Instrument No. RPG-92N 

Capacity (psig) 431 

Instrument set at (ft) 169 

Initial hydrostatic A 35 

First flow B 12 

Bl 12 

Initial shut in c 25 

Second flow D 14 

Dl 22 

Final shut in G 26 

Final hydrostatic H 31 

8-220-D-76 

0 D 

RPG-89N 
400 

177 

37 
18 

18 

27 
18 

25 

27 
30 

Bl, Dl, etc. Initial Hyd. Pressure 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 8-220 

PRESSURE INCREMENTS 

Recorder RPG-89N 

Initial Shut In 

point pressure t+At/dt (11in) (psi) 

5 27 1.20 
10 27 I. tO 
15 27 1.07 
20 27 1.05 
25 27 1.04 
30 27 1.033 

Final Shut In 

point pressure t;+At/dt 
(min) (psi) 

5 27 10.00 
10 27 5.50 
15 27 4.00 
20 27 3.25 
25 27 2.80 
30 27 2.50 
35 27 2.29 
Ito 27 2. 125 
ItS 27 2.000 

8-220-D-76 

0-
<r 

0-
(£)-
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SHUT-IN PRESSURE DATA 
Well Number : 8-220 
Date : March 6 , 1975 

----------------------
Transmissiv ity• 

Hydraulic Conductivity'" 

Extrapolated Reservoir Initial s. i.- ~ 
Pressure= 27.0 p.s.i. Final s.i. - • 
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( 8-220-E-76 

WATER ANALYSIS 

OBSERVATION WELL NUMBER 8-220 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

( Alberta Re search Council 

Sample source Drill Stem test on 8-220 

Date sampled Harch 6, 1975 Time 

c Major Constituents 

Percent 
Mg/L Meq/L Cations or Anions 

Calcium (Ca++} 34 . 0 1. 70 4.8 

Magnesium (Mg ++) 3.2 0.26 0. 7 

Sodium (Na +) 700.0 30.45 86 .0 

Potassium (K+} 117. 00 2.99 8.5 

Carbonate ceo;) 9.6 0.32 1.0 

Bicarbonate (HC03) 1898.0 31. 11 96 . 3 

c Sulfate (S04) 5. 7 0.12 0. 4 

Chloride (Cl-) 4.0 o. 11 0. 3 

Nitrate 
.. 

(N0 3) 39.3 0.63 2. 0 

Silica (Si02) 24 . 4 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 3058.0 

Total Anions (epm) 32.295 Total Cations (epm) 35.401 

(_ 
Other Constituents 

Lab: Field : 

Conductivity 1800 Temperature (C) 2.0· 

c pH 8. 4 pH 8.5 

Fluoride (F-) 0.4 ppm Carbonate ceo;) 94.4 ppm 

Bicarbonate (Hco;) 2072.0 ppm 

Hydroxide (OH - ) 

Conductivity 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 8-220 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Bailed from 8-220 

February 23, 1975 Time 

Major Constituents 

Calcium (Ca++) 

. ( ++) Magnes1um Mg 

Sodium (Na+) 

Potassium CK+) 

Carbonate ceo;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

24.178 

Mg/L 

44.4 

0.1 

403.0 

100.0 

53.0 

0. 0 

103. 0 

87 .0 

0. 0 

18.5 

303.0 

1236. 0 

Meq/L 

2.22 

0.01 

17.53 

2. 56 

1.77 

0.00 

2.14 

2.45 

0. 00 

17 . 81 

Total Cations (epm) 

Other Constituents 

5000.0 

12.1 

0 . 30 ppm 

Field: 

Temperature (C) 

pH 

Carbonate ceo;) 

Bicarbonate (Hco;) 

Hydroxide (OH-) 

Conductivity 

8-220-E-76 

Percent 
Cations or Anions 

9.9 

0.0 

78.6 

11.5 

7.3 

0.0 

8.9 

10. I 

0.0 

73.7 

22 . 311 

4.00 

7. 3 

0 

1413 

3500 

ppm 

ppm 
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SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL. NUMBER S-220 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Sample source Dri II stem test on well 8·220 

Date of sampling llarch 6 • 1975 

Total dissolved solids 3058 Mg/L 

ELEMENT VALUE ELEMENT 

Ag tiD Li 

Al • I Mg 

As <,01 Mn 

B . 03 Mo 

Ba .01 Ni 

Be 110 Pb 

Bi HD Sb 

Ca H Si 

Cd liD Sn 

Co tiD Te 

Cr tro Ti 

Cu .01 v 

Fe • 1 Zn 

Ge Iff> Zr 

Hg NO 

Explanations: All values are in percent 
M = Greater than 0.1\ 

of total dissolved 

N.D. • Not detected (less than .OOH) 

8-220-E-76 

VALUE 

,OJ 

.os 

.002 

NO 

.02 

H 

1~0 

H 

HO 

<.005 

.001 

.02 

~~ 

tiD 

solids . 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 8-220 
Lsd 5 Sec 30 Twp 94 R 7 W4th 
Alberta Research Council 
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8-220-W- 76 

WELL HISTORY 

OBSERVATfON WELL NUMBER 8-220 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Elevation of top of casing Jq12 .57 (Until March 1/75) 
Jql2.71 (After March 1/75) 

Water level 
Depth to water elevation 

Date {meters} {feet} Com111ents 

Feb 18175 Well completed 
Feb 23/75 18.8q TOC 1350.77 Ball 80 gallons; water sample; 

well producing gas 
Har 1175 Cut off casing; weld on gas 

flange 
Mar 6175 DST; water sample; FSI • 26# 

Mar 14/75 
fr~ 169'; gas sample 
Reinstall shelter; relevel 

Aug 13/75 Gas flow has stopped 
Oct 7175 35.42 HP 1296.53 
Nov 7/75 35.19 MP 1297.28 
Dec 7/75 35.33 HP 1~6.82 

MP Depth from me as uring point 
TOC - Depth from top of casing 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 8-370 

Lsd 5 Sec 30 Tp 94 R 7 W4th 

Alberta Research Council 

---.----
1 

KB 5 ft 

I 
f 

Construction 

Surface casing lb/ft 

wall thickness 

Main casing 10.7 lb/ft 

wall thickness .188 in 

Screen slot width .007 in 

screen OD 3 1/2 in -,., 
slots per foot 

material ss 

Sand pack No 

Note: all depths refer to KB 

5 ft - 3 In blank pipe 

15 ft - 3 in blank pipe -

8-370-C-76 

•- TOC elev 1414.50 ft 

Ground elevation 

- Surface casing OD nil in 

-- Bottom casing ft 

- m 

Cemented to 

- Main casing 5 l/2 in 

-
-

Bottom casing 336 ft 
102 m 

Cemented to surface 

Top screen 340 
104 

Bottom screen 

ft 
m 

355 ft 
108 m 

_ Total depth 370 ft 
113 m 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 8-370 

Lsd 5 Sec 30 Tp 94 R 7 W4th 

Alberta Research Council 

Elevation : gl 1413 
KB 1415 

Type of test - Casing Positrieve 

Date of test March 6 , 1975 
Testing company Johnston Testers 

TEST DATA 

Time started 
Tool opened 
First flow 
Initial shut in 
Second flow 
Final shut in 
Pulled loose at 
Out of hole at 
Wt on packers 

1345 hrs 
1429 hrs 

2 min 
30 Din 

45 min 
45 min 

hrs 
hrs 

3000 lbs 
Description of blow Very weak puff 
blow decreasing to nil In one minute. 

Total water recovered 
Water sample No . 
Gas blow No 

nil ft 

Remarks Hisrun - set tool above 
fluid level 

HOLE DATA 

Contractor Tri City Drilling 

Drill pipe site (OD) 2-3/8" IF 

Drill collar size (ID) 2-3/8" IF 

Drill collar length (ft) 41 ft 

Open or screened interval 340-355 
For111ation tested Clearwater 

TOOL SEQUENCE 

Tool 
Length 
(feet) 

Sub 3.05 
HFE Tool 9.95 
Sub 0.60 
Positrieve Packer 1.85 
Total 15.45 
Packer Stub 3.50 
Recorder 7.70 
Recorder ].70 
Total Interval 18.90 

PRESSURE DATA 
(psi) 

Instrument No. 
Capacity (ps ig) 
Instrument set at (ft) 
Initial hydrostatic A 
First flow 

Initial shut in 
Second flow 

B 

Bl 
c 
D 

Dl 
Final shut in G 
Final hydrostatic H 

8-3 70-D-76 

0 D 

5-111 IN 

Bl, Dl, etc. Initial Hyd. Pressure 
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WATER ANAlYSIS 

OBSERVATION WELL NUMBER 8-370 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Balled from 8-370 

February 23, 1975 Time 

Major Constituents 

Calcium (Ca ++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HCOj) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (N03) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

20.867 

Mg/L 

17.9 

7.0 

409.0 

15.4 

9.6 

1054.0 

117.0 

27.0 

4.6 

10.8 

1258.0 

Meq/L 

0.89 

0.58 

17.79 

0.39 

0.32 

17.28 

2.44 

o. 76 

0 . 07 

Total Cations (epm) 

Other Constituents 

17H' 

8.4 

1.0 ppm 

Field: 

Te111perature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

8- 370 -E- 76 

Percent 
Cations or Anions 

4.5 

2.9 

90. 5 

2.0 

1.5 

82.8 

11.7 

3.6 

0.4 

19.653 

3.0 

12 . 3 

1316 

151 

4200 

ppm 

ppm 



( 8-370-E-76 

SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL NUMBER u-370 

Lsd 5 Sec 30 Twp 9" R 7 W4th 

( Alberta Research Council 

Sample source A~lled from wei I R-370 

Date of sampling February 23. 1975 

( Total dissolved solids 1258 Mg/L 

ELEMENT VALUE ELEMENT VALUE 

Ag NO Li <.01 

Al .01 Mg li 

As <,01 Mn ,002 

B ,0) Mo NO 

Ba tl{l Ni .02 

Be riD 

Bi tiD 

Pb uo 

Sb NO ( 
Ca ,.. Si n 

Cd 110 Sn tiD 

Co ,001 Te <,005 

Cr flO Ti t~f) 

Cu .001 v tiD 

Fe .oo" Zn <,oos 

Ge liD Zr ND 

c Hg tiD 

Explanations: All values are in percent of total dissolved solids. 
M = Greater than O.lt 
N.D. • Not detected (less than .001\) 

(_ 
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8-370-W-76 

WELL HISTORY 

OBSERVATION WELL NUMBER 8-370 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Elevation of top of casing 1414.44 (Until March I, 1975) 
1414.50 (After March I, 1975) 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Feb 17/75 
Feb 23/75 61.13 TOC 1213.87 

Feb 24/75 97.84 TOC 1093 
Mar 1/75 

Mar 6/75 
Har 17/75 

MP - Depth from measuring point 
TOC - Depth from top of casing 

Comments 

Well completed 
Bail 125 gallons; water sample ; 
producing gas 

Cut off casing; gas sample ; 
weld on casing flange 
DST; misrun; water sample 
Relevel 

No further measurements of 
water level due to gas flow. 
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WELL CONSTRUCTION, 

OBSERVATION WELL NUMBER 8-532 

Lsd 5 Sec 30 Tp 94 R 7 W4th 

Alberta Research Council 

---,----
1 

KB 2 ft 

I 
' 

Construction 

Surface casing - lb/ft 

wall thickness 

Main casing 10.7 lb/ft 

wall thickness .188 in 

Screen slot width .007 in 

screen OD 3 1/2 in .A' 

slots per foot 

material 55 

Sand pack No 

Note: all depths refer to KB 

15 ft - 3 in blank pipe --

5 ft - 3 In blank pipe -

•- TOC elev 1413.96 ft 

- Surface casing OD 

-- Bottom casing ft 

- m 

-

...._ 

-

Cemented to 

Main casing 5 1/2 in 

Bottom casing 503 ft 
153 m 

Cemented to surface 

Top screen 517 ft 
158 m 

Bottom screen 527 ft 
161 m 

._ Total depth 532 ft 
162 m 

8-532-C-76 

ni I in 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 8-532 

Lsd 5 Sec 30 Tp 94 R 7 W4th 

Alberta Research Council 

Elevation : gl 1413 
KB 1415 

Type of test - Casing Posltrieve 

Date of test March 7, 1975 

Testing company Johnston Testers 

TEST DATA 

Time started 0415 hrs 
Tool opened 1020 hrs 
First flow min 
Initial shut in 30 min 
Second flow 30 min 
Final shut in 30 min 
Pulled loose at 1210 hrs 
Out of hole at 1245 hrs 
Wt on packers 4000 lbs 
Description of blow Strong initial 
puff, strong blow decreasing to nil in 

J mi11utes . 
Total water recovered 120 ft 
Water sample No. DH 47 
Gas blow No 

Remarks Test satisfactory 
5-1/2" RBP @ 487' 

HOLE DATA 

Contractor Tri City Drilling 

Drill pipe si ze (00) 2-3/8" IF 

Drill collar size (ID) 2-J/8" IF 

Drill collar length (ft) 41 ft 

Open or screened interval 517-527 
Formation tested Waterways 

8-5 32-D- 76 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

Sub 
HFE Tool 
Sub 

3.05 
9.95 
0.60 

Positrleve Packer 
Total 
Packer Stub 
Recorder 

1.85 
15.45 
3.50 

Tot a I I nterva 1 
7.70 

11.20 

PRESSURE DATA 
(psi) 

Instrument No. 
Capacity (psig) 
Instrument set at (ft) 
Initial hydrostatic A 
First flow B 

Bl 
Initial shut in C 
Second flow D 

Dl 
Final shut in G 

Final hydrostatic H 

RPG-92N 

431 
491 

86 ' 

27 

27 

65 

65 
65 
65 
76 

0 D 

5•1/2 IN 

Bl, Dl, etc. Initial Hyd. Pressure 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 8-532 

PRESSURE INCREMENTS 

Recorder RPG-92N 

Initial Shut In 

point pressure 
{min) · (psi) 

5 65 
10 65 
15 65 
20 65 
25 65 
30 65 

Final Shut In 

t+l\t/1\t 

1.20 
1.10 

1.07 
1.05 
LOft 

1.033 

point pressure t+l\t/At 
(min) (psi) 

5 65 7.00 
10 65 lt.OO 

15 65 3.00 
20 65 2.50 
25 65 2.20 
30 65 2 .. 00 
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SHUT-IN PRESSURE DATA 
Well Number' 8-532 
Date: March 7. 1975 

----------------------
Transmissiv ity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Init ial s.i.- 11 

Pressure = 6.5.0 p.s. i. Final s.i.- • 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 8·532 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Drill stem test on 8-532 

March 7, 1975 Time 

Calciun (Ca++) 

. ( ++) Magnes1um Mg 

Sodium (Na+) 

Potassium (K+) 

carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl - ) 

Nitrate (No;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved s olids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

43.177 

Mg/L 

5. 5 

25.9 

813.0 

15.0 

110.0 

1161.0 

12. 5 

717.0 

o.o 
11.7 

2114.0 

Meq/L 

0.27 

2.13 

35.36 

0 . 38 

3.67 

19.03 

0. 26 

20.22 

o.oo 

Total Cations (epm) 

Other Constituents 

3600 

8.9 

1.1 ppm 

Field : 

Temperature (C) 

pH 

Carbonate (co;) 

Bicarbonate (Hco;) 

Hydroxide (OH-) 

Conductivity 

8-5 32 -E-76 

Percent 
Cations or Anions 

0.7 

5.6 

92.7 

1.0 

8.5 

44.1 

0.6 

46.8 

0.0 

38.151 

7.5 

0 

1632 

ppm 

ppm 



( 

( 

c 

c 

( 

( 

WATER ANALYSIS 

OBSERVATION WELL NUMBER 8-532 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Sample source Sailed from 8-532 

Date sampled February 24, 1975 Time 

Major Constituents 

Calcium {Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Sio 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

37.469 

Mg/L 

19. 5 

27.5 

775.0 

14.6 

0.0 

1396.0 

7.] 

511.0 

1.0 

8.5 

2034 . 0 

Meq/L 

0.97 

2.26 

33.71 

0. 37 

0.00 

22.88 

0.16 

14. 41 

0. 02 

Total Cations (epm) 

Other Constituents 

3500 

8.1 

l. I ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate {HC03) 

Hydroxide (OH-) 

Conductivity 

8-532-E-76 

Percent 
Cations or Anions 

2.6 

6.1 

90.3 

1.0 

0.0 

61.1 

0.4 

38. 5 

0.0 

37.318 

4.0 

7.3 

0 

1391 

3500 

ppm 

ppm 
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SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL NUMBER 8-532 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Sample source Drill stem test on 1~el I ll-532 

Date of sampling Harch 7, 1'l75 

Total dissolved solids 21 Jlt Mg/ L 

ELEMENT 

Ag 

Al 

As 

B 

Ba 

Be 

Bi 

Ca 

Cd 

Co 

Cr 

Cu 

Fe 

Ge 

Hg 

VALUE 

NO 

.001 

.03 

.02 

UD 

~10 

M 

HD 

NO 

ND 

,DOl 

tm 

NO 

llO 

ELEMENT 

Li 

Mg 

Mn 

Mo 

Ni 

Pb 

Sb 

Si 

Sn 

Te 

Ti 

v 
Zn 

Zr 

8-532 -E-76 

VALUE 

.01 

tl 

.001 

tiD 

.nos 
UD 

HO 

,I 

NO 

<. 005 

NO 

tlO 

M 

HD 

Explanations: All values are in percent of total dissolved solids. 
M a Greater than 0.1\ 
N.D. • Not detected (less than .001%) 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 8-532 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled Septerrber 10, 1975 Time 

Major Constituents 

Mg/L Meq/L 

Calcium (Ca++) 2.6 0.13 

Magnesium (Mg++) 0 0 

Sodium (Na+) 371 16.14 

Potassium (K+) 208 5. 32 

Carbonate ceo;) 209 6.97 

Bicarbonate (HC03) 0 0 

Sulfate cso;) 22.3 0.46 

Chloride (Cl-) 238 6.71 

Nitrate (NO;) 0 0 

Silica (Si02) 2 

Hydroxide (OH-) 207 12.17 

Calcium (Acidified) 17 

Magnesium (Acidified) 

Total dissolved solids 1356 

Total Anions (epm) 26.31 Total Cations (epm) 

Other Constituents 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

5100 

11.6 

0.4 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (C03) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

8-532-E-76 

Percent 
Cations or Anions 

0 

75 

25 

26 

0 

2 

26 

0 

46 

21.59 

. 4.5 

12.4 

240 

0 

204 

ppm 

ppm 

ppm 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 8-53 2 
Lsd 5 Sec 30 Twp 94 R 7 W4th 
Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 8-532 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Elevation of top of casing 

Date 

Feb 14/75 
Feb 22/75 
Feb 23/75 
Feb 26/75 

Mar 7/75 

Apr 
Hay 
June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 

16/75 
13/75 
9/75 
9/75 

13/75 
10/75 
8175 
7/75 
7/75 

Depth to water 
(11eters) 

53.67 TOC 
101.73 TOC 
102.42 HP 

101.47 TOC 

101.78 MP 
II I. 71 new MP 
103 MP 
102.53 MP 
101.46 HP 
101.45 MP 
101.38 MP 
101.28 HP 
102.41 HP 

1413. 96 

Water level 
elevation 

(feet) 

1237.89 
1080.19 
108o. 35 

1084.06 

1083.06 
1080.48 
1078 
1079.97 
I08lt.19 
1084.22 
1083.74 
108lt.07 
lOBo. 32 

MP - Depth from measuring point 
TOC - Depth fro11 top of casing 

8-532-W-76 

Comments 

Well completed 
Ball 300 gallons 
Ball 70 gallons ; water sample 
Install shelter; HP • 2.lt3' 
TOC, {1lt13. 39) 
OST; water sample; FSI • 65# 
from 491' 
Reinstall shelter; HP- 3.02' 
TOC, (1416.98) 

HP • 27 . 75" TOC, (llt16.2].) 

Sampled well; temp. lt.5°C 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 8-716 

Lsd 5 Sec 30 Tp 94 R 7 W4th 

Alberta Research Council 

---.----
1 

KB 5 ft 

I • 

Construction 

Surface casing 24 lb/ft 

wall thickness .264 in 

Main casing 10.7 lb/ft 

wall thickness .188 in 

Screen slot width none in 

screen OD in 

slots per foot 

material 

Sand pack No 

Note: all depths refer to KB 

Open hole interval 40 ft 

12 m 

Open hole diameter 4 3/4 in 

8-716-C-76 

•- TOC elev 1415.53 ft 

Ground elevation 1414 ft 

- Surface casing OD 8 5/8 in 

.- Bottom casing 93 ft 

28 m 

1 
Cemented to 

- Main casing 

Bottom casing -
Cemented to 

- Top screen 

- Bottom screen 

5 1/2 in 

676 ft 
206 m 

surface 

- ft 
- m 

ft 
- II 

..._ Total depth 716 ft 

~ 218 m 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 8-716 

Lsd 5 Sec 30 Tp 94 R 7 W4th 

Alberta Research Council 

Elevation: gl 1414 
KB 1416 

Type of test - Casing Positrleve 
Date of test March 7, 1975 

Testing company Johnston Testers 

TEST DATA 

Time started 1430 hrs 
Tool opened 1529 hrs 
First flow min 
Initial shut in 30 min 
Second flow 15 min 
Final shut in 45 min 
Pulled loose at 1730 hrs 
Out of hole at 1815 hrs 
Wt on packers 3000 lbs 
Description of blow Weak Initial 
puff, very weak blow, decreasing to 
nil in 20 seconds 
Total water recovered 
Water sample No. OH 49 
Gas blow 
Remarks 

No 
Test satisfactory 
5-1/2" RBP @ 665' 

HOLE DATA 

4 

Contractor Tri City Drilling 

ft 

Drill pipe size (OD) 2-3/8" IF 
Drill collar size (ID) 2-3/8" IF 
Drill collar length (ft) 41 ft 

Open or screened interval 676-716 
Formation tested Waterways 

8 - 716-D-76 

Tool 
Sub 
HFE Tool 
Sub 

TOOL SEQUENCE 
Length 
(feet) 

3.05 
9-95 
0.60 

Positrleve Packer 
Total 

1.85 
15. 45 
3. 50 Packer Stub 

Recorder 
Total Interval 

7.70 
11.20 

PRESSURE DATA 
(psi) 

Instrument No . 
Capacity (psig} 
Instrument set at (ft) 
Initial hydrostatic A 
First flow 

Initial shut in 
Second flow 

B 

Bl 
c 
D 

Dl 
G 

H 

RPG-92N 
431 
669 

52 

9 

9 
54 

Final shut in 
Final hydrostatic 

11 
11 

55 
55 

0 D 

5-1/2 IN 

Bl, Dl, etc. Initial Hyd . Pressure 
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DRILL STEM TEST 

( 
OBSERVATION WELL NUMBER 8-716 

PRESSURE INCREMENTS 

Recorder RPG-92N 

Initial Shut In 

( point pressure t+fJ.t/llt 
(min) (psi) 

5 52.4 1.20 
10 53. I I. 10 
15 53.5 1.07 
20 53.8 1.05 
25 5lt .O l.Oit 

30 slt .o 1.033 

c 

Final Shut In 

point pressure t+fJ.t/fJ.t 
(min) (psi) 

5 0 lt.OO 

( 10 19.1t 2.50 
15 49.4 2.00 

20 52.8 1.75 
25 53 .6 1.6o 
30 5lt .3 1.50 

c 35 54.5 l.lt3 
40 51t.8 1.375 
45 55.0 1.333 

( 
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SHUT -IN PRESSURE DATA 
Well Number : 8-716 
Date : March 7, 1975 

----------------------
Transmissivity• 3 .1•10~ m2 /day 

Hyclrauhc Conduct iv ity•3.0•10-6 em / sec 

Extrapolated Reservoir Initial s.i.- ~ 
Pressure.= 57.2 p.s.i . Final s.i. - • 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 8-716 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled September 10, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate {NO;) 

Silica {Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

107 .80 

Mg/L 

47 

142 

2125 

50 

0 

1491 

160 

2838 

0 

17.6 

89 

129 

6014 

Meq/L 

2.35 

11.68 

92.43 

1.28 

0 

24.44 

3.33 

80.03 

0 

Total Cations (epm) 

Other Constituents 

7.9 

1.6 PPII'I 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HCO~) 

Hydroxide (OH-) 

Conductivity 

8-716-E-76 

Percent 
Cations or Anions 

2 

11 

86 

0 

23 

3 

74 

0 

107.74 

4.0 

8. 1 

Opprn 

1708 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 8-716 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Sample source Balled from 8-716 

Date sampled February 24, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodiu11 (Na+) 

Potassium (K+) 

Carbonate Ceo;) 
Bicarbonate (HCOj) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Sio2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

12 .905 

Mg/L 

167.0 

0.0 

69.0 

47.1 

21.6 

o.o 
22.3 

27.0 

1.5 

5. 4 

186.0 

654 

Meq/L 

8. 33 

0.00 

3.00 

1.20 

0.72 

0.00 

0.46 

0.76 

0. 02 

10.93 

Total Cations (epm) 

Other Constituents 

2550 

12. 0 

0. 2 ppm 

Field: 

Temperature (C) 

pH 

Carbonate ceo;) 
Bicarbonate (HCO~) 

Hydroxide (OH-) 

Conductivity 

8-716-E-76 

Percent 
Cations or Anions 

66.5 

00 .0 

23.9 

9.6 

5.6 

0.0 

3.6 

5.9 

0.2 

84.7 

12.540 

6.0 

12.6 

773.0 ppm 

41.5 ppn 

8000+ 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 8-716 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Sample source Drill stem test on 8-716 

Date sampled Harch 7, 1975 Time 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate {NO;) 

Silica (Sio2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

33.996 

Mg/L 

7.5 

10.3 

738.0 

49.2 

106.0 

215.0 

81.0 

895.0 

0.8 

J3.8 

2050.0 

Meq/L 

0.37 

0.85 

32.10 

1.26 

3.53 

3.52 

1.69 

25.24 

0.01 

Total Cations (epm) 

Other Constituents 

0.9 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

8-716-E-76 

Percent 
Cations or Anions 

1.1 

2.4 

92.8 

3.6 

10.4 

10.4 

5.0 

74.2 

0.0 

34.581 

10.3 

192 

0 

ppm 

ppm 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 8-716 
Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 
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8-716-W-76 

WELL HISTORY 

OBSERVATTON WELL NUMBER 8-716 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

~lberta Research Council 

Elevation of top of casing 1416.63 (Until March 1/75) 
1415.53 (After March l/75) 

Date 

Feb 23/75 

Feb 24/75 
Kar 1/75 
Kar 7175 

Kar 14/75 
'-pr 16/75 
Kay 13/75 
July 9/75 
~ug 13/75 
~ept 10/75 
tct 8/75 
lov 7/75 
Dec 7/75 

Depth to water 
(meters) 

40.78 TOC 
90.58 TOC 

154.69 HP 
146. 30 new HP 
138.35 HP 
132.42 HP 
132.97 HP 
130.14 HP 
128.29 HP 
129.86 HP 

Water level 
elevation 

(feet) 

1282.84 
1119 . 46 

910.Z3 
938.25 
963·99 
983.4!• 
981.64 
990. 92 
996.98 
991.84 

~p - Dept h from measuring point 
TOC - Depth from top of casing 

Comments 

Well completed 
Ba 11 140 ga lions 
Ball 350 gallons; water sample 
Cut off casing 
DST; water sample; FSI a 57# 
from 669' : reins tall shelter 
Relevel 
HP • 2.72' TOC, (1418.25) 
New HP .. 27"(1417. 78) 
Install recorder 
Bailer to app- 702' 
Sampled well ; temp . 6°C 
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INTRODUCTION 

The Groundwater Division of Alberta Research Council undertook, in 

1974, to investigate the regional hydrogeology of the Athabasca 011 

Sands. The purpose of this study is to develop a hydrogeological model 

of the area for use in technical and environmental planning. Some 

examples of potential uses of the model are: locating water supplies 

for towns and processing plants, planning dewatering schemes in the 

vicinity of mines, determining the position of storage sites for solid 

and liquid industrial waste on the surface or underground, and planning 

restoration of disturbed land. 

Groundwater data is not abundant in the area, so installation of 

groundwater observation wells was necessary. These observation wells 

were d r i 11 ed in groups in order to sample heads and c hem i s try at various 

depths below the surface. Seven sites, containing 36 individual wells, 

were instrumented in this manner during the winter of 1974-75. 

The factual deta i Is of this system are important to users for 

various differing reasons and thus a readily available document out

lining these details is warranted. This publication groups the informa

tion by site. There is one publication for each well site. Included in 

each site publication are: 1) geological and geophysical logs; 2) annual 

hydrographs, 3) drill-stem test results, 4) aquifer testing results, 

5) well history, 6) water analyses, and 7) well completion details. 

The loose-leaf format has been chosen to facilitate periodic updating 

with such information as hydrographs, water analyses and well history. 

The page indexing system is also consistent with the updating process. 

All updating packages wi 11 be noted in the Alberta Research Council List 

of Publications. 

Each site publication is divided into sections dealing with each 

individual well in addition to this introduction and legend. 
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There were seven piezometer nests in the system on August 31, 1975. 

Four companies have made available a total of nine wells for inclusion 

in the system. Data from these wells wi ll be published i n the same 

format as those constructed with government financing. Table 1 lists 

the location of wei Is in the system as of August 31, 1975. Map 1 indi

cates the location of these wells . Publications available as of the 

date of this document include those for sites I, 2, 3, 6, 7, 8 and 9. 

Tab 1e 1 

Athabasca Oil Sands Observation Wells 

August 31, 1975 

Location 
(W 4th) 

Lsd 8-15-96-11 

Lsd 1-11-97-12 

Lsd 9-26-97-13 

Lsd 2-18- 95-9 

Lsd 13-20-95-8 

Lsd S-30-94-7 

lsd 1 and 
Lsd 16-4-94-6 

Lsd 15-3-96-11 

Lsd 14-36-95-12 

Lsd 5-21 - 95-12 

Lsd 9-20-95-12 

Lsd 1-1-96-11 

Lsd 9-9-96-10 

Lsd 10-20-96- 7 

Site Number 

I 

2 

3 
6 

7 
8 

9 

BP-IW 

BP-2WA 

BP-3W 

BP-4W 

Fina 73-2 

Fina 73-6 

Tenneco 1 
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PAGE INDEXING 

The numbering of pages in the repcrt is as follows: 

Well Number -Subject Code- Year of Publication 

Well Number - the name used for designating the well 

Subject Code- as follows : 

- Introduction (no site number indicated) 

L - Legend (no site number indicated) 

L-76 

G - General site information including geological logs, 

geophysical logs and site plan (no well number indicated) 

C -Well construction details 

0 -Drill stem testing 

A - Aquifer testing 

E Chemical analyses including spectral emission estimates 

and routine water analyses 

H 

w 
- Annual hydrograph 

-Well history 

So that new pages may be easily added, pages have not been consecutively 

numbered. The user should insert new pages in the appropriate order 

within the tabbed section for that particular well. 
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Symbol 

C&GLL 

CPS 

elev 

epm 

ft 

gl 

ID 

igpm 

KB 

Lsd 

m 

Her 

Heg/L 

HFE 

Mg/L 

Min 

MP 

MV 

OD 

ppm 

psi 

Q 

R 

RBP 

Road All' c 

Sec . 

55 

SYMBOLS 

Units or Parameter 

Analysis done at Chemical and Geological 

Laboratories Ltd. 

counts per second 

elevation in feet above mean sea level 

(geodetic datum) 

equivalents per million 

foot 

ground level - feet above geodetic datum 

inside diameter- inches 

Imperial gallons per minute 

Ke 11 y Bushing 

legal subdivision 

metre 

meridian 

milliequivalents per litre 

multi formation evaluator 

milligrams per litre 

minutes 

measuring point 

m i 11 i vo 1 ts 

outside diamter - inches 

parts per million 

pounds per square inch 

pumping rate - igpm 

range 

recorder bypass 

road a 11 owance 

section 

stainless steel 

L-76 
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Symbol 

T 

t 

t• 

tH 

Tp 

TOC 

TSTH 

Wt 

Units or Parameter 

transmissivity - square metres/day 

time since pumping started (pump 

testing) or time of flow period 

(drill stem testing) -minutes 

time since pumping stopped - minutes 

time of shut in period - minutes 

township 

top of casing 

too small to measure 

weight 

L- 76 



L-76 

GEOLOGICAL LEGEND 

Symbol Rock Unit Symbol Stratigraphic Unit 

( 
t i 11 Qd unconsolidated deposits 

sand & gravel 
Klb La Biche Fm. 

sand Kpl Pe 1 i can Fm. 

Kj Jo 1 i Fou Fm. 
sandstone 

Kg Grand Rapids Fm. 

arkosic sandstone Kc C 1 earwater Fm. 

Km McMurray Fm. 

( r···· .. ··J .. .. .. .. '' siltstone Dbl Beaverh i 11 lake Gp . 

1M Waterways Fm. 
silt & sandstone 

Dpe Prairie Evaporite Fm. 

clay Omt Hethy Fm . 

Dmr Mclean River Fm. 
sandy clay 

Dl La Loche Fm. 

shale 

c Precambrian 
sandstone & shale 

oilsand 

( 
shaley dolomite 

vzzm gypsum 

{i % %1 dolomite 

n : :1 1 imestone 
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CHEMICAL ANALYSES 

Two types of chemical analysis were performed on water samples: 

complete routine analysis and a spectral emission estimate for 29 

elements. Many of the samples collected during 1975 appear to be influ

enced by the cement used to seal the well casing into place. Water 

affected by cement will exhibit high values of pH, hydroxide, calcium 

and chloride. The reader should regard waters with a pH greater than 

about 10 as probably cement-contaminated. 

Cementing of the casings into place must be done due to the close 

proximity of the wells to each other in the site. Without cement, the 

movement of fluids and transmission of pressures along the boreholes 

would always be a possibility. It is expected that the influence of the 

cement will diminish with time. 

All wells in the Network will be sampled by bailing at least once a 

year for the first few years. 

Most water analyses are being done at Alberta Research Council. 

Those done at other laboratories are indicated by a notation under 

"Sample source" . 

WELL CONSTRUCTION 

The general procedure at each site was to drill the deepest well 

first to determine the exact geology of the location. Two to four 

shallower aquifers were then selected for monitoring. A water table 

well 30 to 50 feet deep was constructed at each site. 

Once an aquifer was selected for monitoring the construct ion pro

cedure was generally as follows: 

1. drill to about 5 feet above the zone 

2. land casing and cement to surface 
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3. drill through the aquifer using very 1 ight mud 

4. insert a screening device (if necessary). 

The section on 11We11 Construction'' notes any changes from the above 

procedure. Information such as casing tallies, amounts of cement, types 

of float equipment and daily drilling precis are not included. This 

type of information is available from the Engineer's Report on file at 

the Groundwater Division . 

Two drilling rigs were used simultaneously during the 1974-1975 

drilling season. Both were Failing 1500; one was trailer mounted and 

capable of 2,000-foot depths, the other was truck mounted and capable of 

about 1,200-foot depths. 

A conventional oil-field cementing unit was utilized to cement 

casing strings. Cement returns to the surface were observed in nearly 

every we 11. 

WELL HI STORY 

A record is kept of all major events occurring to each well. This 

is presented in the "Well History". Included in this tabulation are 

manual measurements of water level, pumping tests, water sampling, and 

any other event of potential hydrogeological interest. 

l) 

GENERAL SITE INFORMATION 

This section contains: 

A well site plan showing location within the section and a detail 

showing the configuration of the individual wells. 

2) A geological sample description giving the field description of the 

actual sample obtained during the drilling of the deepest hole. 

Samples were usually obtained at 10-foot intervals of drilling. 
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3) Geophysical and geological logs of the deepest hole. Spontaneous 

potential, single point resistance, natural gamma and uncompensated 

density were the logs run during the 1974-75 drilling. The geolo

gical log presented represents an interpretation based upon the 

sample description and the geophysical logs. The open portion of 

each well is indicated along the left side of the geological log . 

Geological and geophysical logging was not done on every well at a 

site. It was assumed that geological conditions would be reasonably 

uniform across the site and that the extra effort was not warranted. 

ANNUAL HYDROGRAPHS 

There are two methods for monitoring of water levels in the Obser

vation Well Network ; either by continuous recorder or by monthly manual 

measurements. Wells in which the depth to water is less than about 200 

feet are usually instrumented with a Stevens Type F recorder equipped 

with a 32 day clock. If the depth to water exceeds about 200 feet this 

type of recording procedure is not adequate. At present monthly manual 

measurements are made in those wells when the depth to water exceeds 

200 feet. 

AQUIFER AND DRILL STEM TESTING 

Soon after completion, all wells were tested for production either 

by pumping or bai 1 ing. Information from these types of tests is pre

sented in the section on 11Aquifer Testing 11
• 

Many wells, particularly the very deep ones, exhibit very low 

static heads . This great depth to water made pumping tests impossible 

because of the nature of the equipment available . Bailing tests on 

wells with very great depths to water are extremely d i fficult due to the 
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measuring tape sticking to the wet casing. Conventional oil-field drill 

stem testing equipment was selected in an attempt to produce perme

ability and head values in the wells with deep water levels. Informa

tion from these drill stem tests is presented in the section on "Drill 

Stem Testing". A Horner Plot of shut-in pressure versus the dimension

less (t + At)/fit is presented. The value of static reservoir pressure 

is obtained from this procedure. Values of transmissivity and hydraulic 

conductivity can also be obtained from this plot in the following 

manner: 

Q • 1440 v 
b t 

162.6 Qb 
T ~ M 

T K•-h 

where: 

Qb = 
v = 
t = 
T = 
M -
k = 
h = 

production rate in barrels per day 

volume of production into drill collars and stem 

total flow time of test 

transmissivity in mill idarcy-feet 

slope of final shut-in pressure plot 

permeability in millidarcys 

thickness of the aquifer- usually the length 

of the tested section . 

The results of aquifer testing by pumping or bailing are presented 

on a semilog or Jacob type plot. 

Values of transmissivity are expressed in the metric units of 

square metres per day. Permeability is expressed as centimetres per 

second. 
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OBSERVATION WELL SITE 9 

16-4-94-6 W4th 
1 - 9 - 9 4 - 6 w 4th 

ALBERTA RESEARCH COUNCIL 

too' •••' 1>---....:....:::....:...------.o---+--- -- -- -- -

9-449 

• 

'• .. 
f'l 

9-43 

• 

9-9 51 

• 

9-161 • 

9•1056 • 

9-1150 

• 

S. &DY. SEC.9 

N. &DY. SEC. .. 

'o o' 4 1 2' 
6---..:..=..-=-------6-.........t,~ - -- --

~ 

u ... ., 
~ 
0 .. 
. ... 

--

9-G-76 

0 10 20 30 METERS 

I I I I 
I I I I 

0 40 80 100 FEET 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Ill ne 

Lsd 16 Sec 4 Twp 9lf R 6 W4th 

Alberta Research Council 

Ground elevation 2017 Tota l depth 1150 

KB elevation 2022 

Interval 
from to 
(feet below KB) Description Formation 

30 

60 

150 

170 

200 

290 

10 Till, quartz sand, fine to coarse grained, 
sub-rounded, to sub- angular 

20 Quartz s~d, fine to coarse 9ralned, sub· 
rounded, to sub-angul~r. p~ly sorted,~mlte 

30 Till, ~uartz sand, same as above hematitic 
< 1% 

Clay, sandy; sand Is same as above 

110 Till, quartz sand, s~ as above 

120 Clay, sandy, quartz sand, same as above 

130 Clay, sandy 

lifO Sand, clayey; quartz sand, fine to coarse 
grained, sub-rounded to sub·anqular 

150 Clay, sand; quartz sand, same as above 

170 Till 

190 Clay, sandy; quartz sand, same as above 

200 Quartz sand, fine to c~rse, sub-rounded 
to sub-anQulnr, bituminous 5% 

220 Gravel 

230 Sllstone anrl quartz sand, fine to coarse, 
sub·rounrled to sub•angular 

240 

250 

340 

Cl ay, sandy 0 quartz sand, fine to coarse, 
sub-rounded, to sub-angular; siltstone chips 

Gravel, some siltstone chips, quartz sand, fine 
to coarse, sub-rounded to sub-angular 

Same as above, c~l fragments < It , pyrite < I t 
< 1%, biotite < 1% 

Dr! ft 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER tllne (continued) 

Lsd Sec Twp R W4th 

Alberta Research Council 

Interval 
from to 
(feet below KB) 

340 

350 

400 

420 

1!60 

500 

520 

350 

ltOO 

lt20 

460 

500 

520 

540 

Description 

Sa~ as abnvP., some muscovite < 1% 

Siltstone and qravels (lncreasin9 siltstone 
content) quartz sands 

Siltstone and qravels, quartz fragements, 
coarse 

S II tstone 

Siltstone and gravels 

Siltstone, quartz fragments, muscovite 1St 

Claystone, wl th some quartz fragments, sub• 
angular 

550 Chert gravels 

550 

sse 

600 

630 

670 

710 

760 

790 

820 

850 

580 

600 

630 

67() 

710 

760 

7HO 

CluHty claystone anrl coal, 2:1: 

r,ravels and quartz sand, fin~ to coarse, suh
roun~ed to sub-angular 

Clay with < 1% quartz 

Clay 

Clay and siltstone chips 

C I ay and chert 

Clay, some quartz and chert 

7~0 Clayey ll~stone 

~10 

820 

850 

910 

Clayey limestone 

1/o sarup le 

Clay, calcareous 

Calcareous clay and chert (5%) 

9-G-76 

Formation 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER l:lne (continued) 

Lsd Sec Twp R W4th 

Alberta Research Council 

Interval 
from to 
(feet below KB) Description Formation 

910 930 Shale; some chert pebbles; fine grained, 
wei I ce~ented sandstone P1cMurray 

~40 

950 

950 980 

960 1000 

1010 

1010 1030 

IOitO 

1050 

1060 

1070 

1080 

I O~ll) 

1100 

1110 

1110 1150 

Clay 

Clay, with chert, coal and li~estone 
fragments (grey clay) 

Clay ~lith chert, limestone fra!)ments, coal 

Clay, bro.mlsh, limestone fragements, chert 

Clay, brownish 

Shaly clay 

Oil sand, quart:z sand, fine qrai ned, sub• rounded 
to suh-angu l.;r; bl tumen con tP.nt 7.5~.~. 

Ouart:z sand, fine to co~rse qrained, sub-rounded 
to sub-angular; quart:z granules are from?. • 8 mm 
In size 

Quartz sand as above 10% bitumen chunks 

limestone and quartz sand as above 5% bitumen 

Limestone and quartz qranules, 2 - 8 mm < 5~ 

Limestone, chert, some pyrl te < It, I lmestone, 
fine grained 

L l.mes tone and chert, and pyrIte 

Limestone, chert, bitumen St 

Same as above, no bitumen 

Beaverhill lake 



GEOl OC I CAL DRI LL I NG RA TE 

LOG {MIN, PER 10FT.) - SP+(MV) 

GEOPHYSICAL AND GEOLOGICAL LOGS 

OBSERVATION WELL SITE 9 

16-4-94-6 w 4th 

ALBERTA RESEARCH COUNCIL 

Rf SIST"NCE (OHMS ) GA MMA (C P SJ DENSILOG (GMSICC) 
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WELL CONSTRUCTION . 

OBSERVATION WELL NUMBER 9-43 

Lsd 16 Sec 4 Tp 94 R 6 W4th 

Alberta Research Council 

---,----
1 

KB 2 ft 

I • 

Construction 

Surface casing lb/ft 

wall thickness 

Main casing 11.7 lb/ft 

wall thickness - in 

Screen slot width .oo7 in 

screen OD 3 l/2 in ' / 

slots per foot 

material 55 

Sand pack Yes 

Note : all depths refer to KB 

5 ft - 3 in blank pipe --

5 ft - 3 in blank pipe 

9-43-C-76 

•- TOC elev 2019 .63 ft 

Ground elevation · 2018 ft 

- Surface casing OD 

.- Bottom casing 

Cemented to 

- Main casing 5 1/2 in 

-
-

Bottom casing 27 ft 
8.2 m 

Cemented to none 

Top screen 31 ft 
9.4 m 

Bottom screen 36 ft 
11 1R 

nil in 

ft 

m 

_ Total depth 43 ft 

L 13 m 

* Sloughed to 41 ft * 

Note : well was drilled to 157ft and plugged back to 43ft . 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 9-43 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 

Sample source Balled from 9-43 

Date sampled March 5, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

31.934 

Mg/L 

566.0 

0.0 

51.0 

69.0 

53.0 

o.o 

350.0 

163.0 

o.o 

3.3 

311.0 

1678.0 

Meq/L 

28.24 

o.oo 

2.22 

1.77 

1.77 

0.0 

7.29 

4.60 

0.00 

18.28 

Total Cations (epm) 

Other Constituents 

5000 

12.2 

0.2 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH ) 

Conductivity 

9-43-E-76 

Percent 
Cations or Anions 

87.6 

0.0 

6.9 

s.s 
5.5 

0.0 

22.8 

14.4 

o.o 

57.3 

32.227 

12.6 

67 ppm 

0 ppm 

338 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 9-43 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled August 12, 1975 Time 

Major Constituents 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

Mg/L 

240 

0 

)6.2 

26.7 

67 

0 

118 

118 

4.J 

160 

265 

0.4 

874 

Meq/L 

11.98 

0 

I. 57 

0.68 

2.23 

0 

2.46 

3.33 

0 . 02 

9.41 

Total Cations (epm) 

Other Constituents 

2700 

12.0 

0.3 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

9-43-E-76 

Percent 
Cations or Anions 

84 

0 

11 

5 

13 

0 

14 

19 

0 

54 

14.23 

9.0 

11.0 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 9-43 
Lsd 16 Sec 4 Twp 94 R 6 W4th 
Alberta Research Council 

I I I I I I I I I I I I I I I 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 9-43 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 

Elevation of top of casing 2019.63 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Feb 25/75 
Feb 26/75 0.75 TOC 2017.17 
Mar 5175 

Apr 16/75 3.21 HP 2009.86 
Hay 12/75 2.24 MP 2013.04 
June 9/75 1.84 MP 2014.35 
July 8/75 1.53 HP 2015.37 
Aug 11/75 1.50 HP 2015.47 

1.83 MP 2014.38 
Sept 12/75 1.42 HP 2015.73 
Oct 7/75 1. 43 MP 2015.69 
Nov 7/75 1. 51 HP 2015.44 
Dec 7/75 2.14 HP 2013.37 

MP - Depth from measuring point 
TOC - Depth from top of casing 

9-43-W-76 

Comments 

Well completed 
8a i 1 25 ga II ons 
Bail water sample; install 
shelter and recorder; HP =-
2.76' TOC, (2020.39) 

Sampled well 
after sample 
Recorder stuck 

Frozen 
Old not change chart;frozen 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 9-161 

( 
Lsd Sec 9 Tp 94 R W4th 6 

Alberta Research Council 

---.----
1 

KB 5 ft 

l • 

Construction 

Surface casing lb/ft 

wall thickness 

Main casing 14 lb/ft 

c wall thickness .241! in 

Screen slot width .007 in 

screen OD 3 1/2 in 
., 

slots per foot 

material ss 

Sand pack No 

Note : all depths refer to KB 

5 ft - 3 in blank pipe 

c 

5 ft - 3 in blank plpe --. 

,. _ TOC elev 2019.22 ft 

Ground elevation 

- Surface casing OD 

-- Bottom casing 

Cemented to -

- Main casing 5 1/2 in 

- Bottom casing 11!2 ft 

113.3 m 

Cemented to surface 

Top screen 146 ft 

411 . 5 m 

Bottom screen 156 ft 

47.5 m 

_ Total depth 161 ft 

49 . 1 m 

ni I 

ft 

IR 

9-161-C-76 

2018 ft 

i n 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 9-161 

Lsd Sec 9 Twp 94 R 6 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Balled from 9-161 

March 8, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

6.222 

Mg/L 

40.6 

24.1 

40.0 

14.6 

0.0 

325.0 

8.2 

25.0 

1.2 

14.8 

300.0 

Meq/L 

2.0J 

1.98 

I. 74 

o. 37 

0.00 

5.33 

0.17 

0.17 

0.02 

Total Cations (epm) 

Other Constituents 

560 

8.3 

0.2 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (Hco;) 

Hydroxide (OH-) 

Conductivity 

9-161-E-76 

Percent 
Cations or Anions 

33.1 

32.4 

28.4 

6.1 

0.0 

85.6 

2.7 

11.3 

0.3 

6.121 

4.0 

8.2 

0 

527 

ppm 

ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 9-161 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled August 12, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (JC+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Mg/L 

154 

0 

218 

533 

48 

0 

6.6 

338 

2.6 

460 

198 

Meq/L 

7. 68 

0 

9. 48 

13.64 

1.60 

0 

o. 14 

9-53 

0. 02 

27.04 

Total dissolved solids 

35 

1942 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

-

38.32 Total Cations (epm) 

Other Constituents 

6000 

12. 3 

0.2 ppm 

Field : 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

9-161-E-76 

Percent 
Cations or Anions 

25 

0 

31 

44 

4 

0 

0 

25 

0 

71 

30.80 

4.0 

11.4 
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SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL NUMBER 9-lf.l 

Lsd I Sec 9 Twp 94 R 6 W4th 

Alberta Research Council 

Sample source flal1cc1 froM l'lc1 I 9·161 

Date of sampling I larch 0 1 I 975 

Total dissolved solids 300 Mg/L 

ELEMENT VALUE 

Ag HD 

Al • 05 

As <.01 

B .03 

Ba .01 

Be I~D 

Bi 110 

Ca M 

Cd liD 

Co . oo1 

Cr liD 

Cu .01 

Fe 11 

Ge tl[l 

Hg tiD 

9-161-E-76 

ELEMENT VALUE 

Li <.01 

Mg II 

Mn .oolt 

Mo liD 

Ni .02 

Ph .01 

Sb tiD 

Si 11 

Sn t~O 

Te <.005 

Ti NO 

v tiD 

Zn .01 

Zr tiO 

Explanations: All values are in percent of total dissolved solids. 
M = Greater than 0.1, 
N.D . • Not detected (less than .001') 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 9-161 
Lsd 16 Sec 4 Twp 94 R 6 
Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 9-161 

Lsd Sec 9 Twp 94 R 

Alberta Research Council 

Elevation of top of casing 

Date 

Mar 3/75 
Har 5/75 
Har 6/75 
Har 7/75 
Har 14/75 

Har 15/75 

Apr 16/75 
May 13/75 
June 9/75 
July 8175 
Aug 11/75 

Sept 12/75 
Oct 7/75 
Nov 7/75 
Dec 7/75 

Depth to water 
(meters) 

13. 10 TOC 
13.65 TOC 

13.74 MP 
13.94 old MP 
13.83 MP 
12.72 MP 
13.76 HP 
14.00 HP 
13.69 HP 
13.64 MP 
13.57 MP 
13.56 MP 

6 W4th 

2019.22 

Water level 
elevation 

(feet) 

1976.25 
1974.74 

1976.88 
1976.23 
1976.11 
1979.75 
1976.33 
1975.55 
1976.56 
1976.73 
1976.96 
1976.99 

MP - Depth from measuring point 
TOC - Depth from top of casing 

9-161-W-76 

Comments 

Well completed 
Bail 140 gallons 
Ba i 1 70 ga 11 ons 

Install shelter; drop float in 
well; HP = 273' TOC, (2021.95) 
Shoot holes in Float; install 
recorder 

New MP = 27" TOC, (2021.47) 

Clock stopped 
Sampled well at 130' 
after sample 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 9·449 

Lsd 16 Sec 4 Tp 94 R 6 Wltth 

Alberta Research Council 

---.----
1 

KB 2 ft 

l 
' 

Construction 

Surface casing lb/ft 

wall thickness 

Main casing 10.7 lb/ft 

wall thickness -188 in 

Screen slot width .007 in 

screen OD 3 1/2 in 
., 

slots per foot 

11aterial ss 

Sand pack No 

Note: all depths refer to KB 

5 ft - 3 in blank pipe 

15 ft - 3 in blank pipe 

14 ft - 2 3/8 In tubing 
-

9-449-C-76 

• - TOC elev 2020 . 22 ft 

Ground elevation 2019 ft 

- Surface casing OD ni I 

-- Bottom casing ft 

- Ill 

Cemented to 

- Main casing 5 I / 2 in 

-
-

Bottom casing 401 ft 
122 m 

Cemented to surface 

Top screen 405 ft 

123 m 

Bottom screen 420 ft 

128 Ill 

_ Total depth 449 ft 

137 • 

in 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 9-449 

Lsd 16 Sec 4 Tp 94 R 6 W4th 

Alberta Research Council 

Elevation: gl 2019 

XB 2021 

Type of test - Casing Positrieve 

Date of test March 5. 1975 

Testing company Johnston Testers 

TEST DATA 

Time started 
Tool opened 
First flow 
Initial shut in 
Second flow 
Final shut in 

Pulled loose at 
Out of hole at 

1030 hrs 
1145 hrs 

2 min 
30 min 
30 min 
30 min 

1340 hrs 
1430 hrs 
3000 lbs Wt on packers 

Description of blow 
puff, fair blow decreasing 
3 minutes 

Fair Initial 
to ni I In 

Total water recovered 200 

Water sample No. 
Gas blow No 

Remarks Test satisfactory 
5-1/2" RBP set @ 381' 

HOLE DATA 

Contractor Tri City Dri lllng 

ft 

Drill pipe size (OD) 2-3/8" IF 

Drill collar size (ID) 2-3/8" IF 

Drill collar length (ft) 41 ft 

Open or screened interval 405-420 

For11ation tested Quaternary 

Tool 
Sub 
MFE Tool 
Sub 

TOOL SEQUENCE 
Length 
(feet) 

3. 05 
9.95 
0. 60 

Positrieve Packer 
Total 

1.85 
15.45 
3.50 
7.70 

Packer Stub 
Recorder 
Recorder 
Total Interval 

7. 70 
18.90 

PRESSURE DATA 
(psi) 

Instrument No . RPG-92N 

Capacity (psi g) 431 

Instrument set at (ft) 385 

Initial hydrostatic A 101 

First flow B 93 

Bl 59 

Initial shut in c 93 

Second flow D 93 

Dl 94 

Final shut in G 94 

Final hydrostatic H 96 

9-449-D-76 

0 D 

5-l/2 Ill 

RPG-89N 

400 

393 
104 

97 
63 

97 

97 

97 

97 
98 

Bl, Dl, etc. Initial Hyd. Pressure 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 9-1!49 

PRESSURE INCREMENTS 
Recorder RPG 89N 

Initial Shut In 

point pressure 
(11in) (psi) 

5 97 
10 97 
15 97 
20 97 
25 97 
30 97 

Final Shut In 

point pressure 
(min) (psi) 

5 97 
to 97 
15 97 
20 97 
25 97 
30 97 

t+llt/llt 

1.40 

1.20 
1.13 
I . 10 
1.08 

1.07 

t+llt/ll.t 

7.00 
4.00 
3.00 

2.50 
2. 20 
2.00 

@) 

~ 

9-449-D-76 

I 

-®I 
I 
I 

I 

"-i 
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SHUT -IN PRESSURE DATA 
Well Number: 9-~~9 
Date : March 5, 1975 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Init ial s.i.- A 
Pressure "'97.0 p.s.i. Final s. i. - • 
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-- · -

10 9 8 ., 6 .s 4 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 9-449 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Drill stem test on 9-449 

March 4, 1975 Time 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (N03) 

Silica {Si02) 

Hydroxide {OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

15.175 

Mg/L 

7.6 

o.oo 
300.00 

49.2 

60.0 

o.o 

23.4 

414.00 

0.8 

14.4 

17.0 

706.0 

Meq/L 

0. 38 

o.oo 
13.05 

1.26 

2.00 

0.00 

0.49 

11.68 

0.01 

1.00 

Total Cations (epm) 

Other Constituents 

1500 

11.0 

0.4 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

9-449-E-76 

Percent 
Cations or Anions 

2.6 

0.0 

88.8 

8.6 

13.2 

o.o 
3.2 

76.9 

0.1 

6.6 

14.687 

5.0 

11.8 

0 ppm 

0 ppm 

45.7 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 9-449 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled August 12 , 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na +) 

Potassium (K+) 

Carbonate ceo;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Sio2) 

Hydroxide (OH-) 

Calc ium (Ac idified) 

Magnesium (Acidified) 

Mg/L 

46 

0 

233 

458 

28.8 

0 

s. s 
438 

0.6 

4. 1 

241 

74 

1.9 

Meq/L 

2. 30 

0 

10. 13 

II. 72 

0.96 

0 

0. 11 

12 . 35 

0. 01 

14. 17 

Total dissolved solids 1526 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

27. 60 Total Cations (epm) 

Other Constituents 

5000 

12.0 

0. 2 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (eo;) 

Bicarbonate (Hco;) 

Hydroxide (OH-) 

Conductivity 

9-449-E- 76 

Percent 
Cations or Anions 

10 

0 

42 

48 

4 

0 

0 

45 

0 

51 

24.15 

4.0 

11.7 
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SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL NUMBER :.l-44') 

Lsd IG Sec 4 Twp 94 R 6 

Alberta Research Council 

W4th 

Sample source Drill stem test on ~Jell ~-449 

Date of sampling 11arch 4 • I 976 

Total dissolved solids 706 Mg/L 

ELEMENT VALUE ELEMENT 

Ag uo Li 

Al • I Mg 

As <,01 Mn 

B .02 Mo 

Ba ,01 Ni 

Be tiO Pb 

Bi tiD Sb 

Ca 11 Si 

Cd NO Sn 

Co .002 Te 

Cr liD Ti 

Cu .01 v 

Fe 1'4 Zn 

Ge NO Zr 

Hg liD 

9-449-E-76 

VALUE 

<.01 

.05 

,002 

liD 

.02 

,01 

tiD 

11 

liD 

<,005 

.001 

.03 

,011 

I~D 

Explanations: All values are in percent of total dissolved solids. 
M • Greater than 0.1\ 
N.D. • Not detected (less than . 001\) 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 9-449 
Lsd 16 Sec 4 Twp 94 R 6 W4th 
Alberta Research Council 

I I I I I I I I I I I I I I I 

• 

I 

I I I I I I I I I I I I I I I 

5 10 15 20 25 5 10 15 20 25 5 10 15 20 25 

JANUARY FEBRUARY MARCH 

I I I I I I I I I I 

• 

I I I I I I I I I I 

5 10 15 20 25 5 10 15 20 25 

APRIL MAY 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

~·~ • • • ~0~~ • 
• • 

I 

I I I I t I I I I I I I I I I I I I I I I I I I I I I I I I I I 

5 10 15 20 25 5 10 15 20 25 5 10 15 20 25 5 10 15 20 25 5 10 15 20 25 5 10 15 20 25 5 10 15 20 25 

JUNE JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER 

1975 















( 

( 

( 

c 

( 

( 

l 

WEll HISTORY 

OBSERYATfON WELL NUMBER 9-449 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 

Elevation of top of casing 

Date 

Feb 23/75 
Har 5175 

Mar 6/75 

Har 14/75 

Apr 16/75 

Hay 13/75 
June 9/75 
July 8175 
Aug 17/75 

Sept 12/75 
Oct 7175 
Nov 7175 
Dec 7175 

Depth to water 
(meters) 

50.09 TOC 

50.39 HP 

50.92 old HP 
50.72 HP 
50.67 HP 
50.62 HP 
50.60 HP 
50.53 HP 
50.49 HP 
50.45 HP 
50.48 HP 

2020.22 

Water level 
elevation 

(feet) 

1855.89 

1858.34 

1856.65 
1856.65 
1856.81 
1856.98 
1857.04 
1857.27 
1857.40 
1857.53 
1857.44 

MP - Depth from measuring point 
TOC - Depth from top of casing 

9-449-W-76 

Comments 

Well completed 
DST; water sample; FSI = 94# 
from 385' 
Bail 245 gallons 
Ba i I 70 ga II ons 
Install shelter and recorder; 
HP = 3.51' TOC, (2023.73} 
Shelter tipped over; chart did 
not run; HP • 3.45' TOC, (2023.67) 
New HP = 33.5", (2023.01) 

Sampled well; recorder stuck 
after sample 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 9-951 

Lsd 16 Sec 4 Tp 94 R 6 W4th 

Alberta Research Council 

---.----
1 

KB 2 ft 

I 
t 

Construction 

Surface casing lb/ft 

wall thickness 

Main casing 14 lb/ft 

wall thickness .244 in 

Screen slot width . 007 in 

screen OD 3 1/2 in 
.,., 

slots per foot 

material ss 

Sand pack No 

Note: all depths refer to XB 

10 ft - 3 In blank pipe --+ 

5 ft - 3 in blank pipe -

.. _ TOC elev 2019.11 ft 

Ground elevation 

- Surface casing OD 

-- Bottom casing 

Cemented to -

- Main casing 5 1/2 in 

-
--

-

Bottom casing 927 ft 
283 m 

Cemented to surface 

Top screen 931 ft 
284 m 

Bottom screen 946 ft 
288 m 

Total depth 951 ft 
290 II, 

ni I 

ft 

m 

Note: unable to flush screen after completion, suspected that bottom 
casing joint had backed off and fell over. Wei I completed as is. 

9-951-C-76 

2018 ft 

i n 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 9-951 

Lsd 16 Sec 4 Tp 94 R 6 W4th 

Alberta Research Council 

Elevation : gl 2018 

KB 2020 

Type of test -Casing Positrieve 

Date of test Harch 2, 1975 

Testing company Johnston Testers 

TEST DATA 

Time started 1100 hrs 
Tool opened 1138 hrs 
First flow 3 min 
Initial shut in 60 min 
Second flow 30 min 
Final shut in 30 min 
Pulled loose at 1350 hrs 
Out of hole at hrs 
Wt on packers 7000 lbs 
Description of blow Very weak, 
decreasing to nil In 2 minutes . 

Total water recovered 
Water sample No . -

160 ft 

Gas blow No 

Remarks Test satisfactory 
5-1/2" RBP @ 877' 
Fish at 910', joint of 
pipe was leaking. 

HOLE DATA 

Contractor Tri City Dr i lling 

Drill pipe si2:e (OD) 2-3/8" IF 

Drill collar size (ID) 2-3/8" IF 

Drill collar length (ft) 41 ft 

Open or screened interval 931-946 

Formation tested HcHurray 

9-951- D- 76 

TOOL SEQUENCE 

Tool 
Length 
(feet) 0 D 

Sub 3. 05 
HFE Tool 9.95 
Sub 0. 60 
Positrleve Packer 1. 85 5- 1/2 Ul 
Total 15. 45 
Packer Stub 3.50 
Recorder 7.70 
Recorder 7. 70 
Total Interval 18.90 

PRESSURE DATA 
(ps i ) 

Instrument No. RPG-92N RPG-89N 

Capacity (psig) 431 400 

Instrument set at ( ft) 881 889 

Initial hydrostatic A 265 266 

First flow B 31 31 

Bl 31 31 

Initial shut in c 67 69 

Second flow D 63 64 

Dl 68 67 

Final shut in G 76 77 

Final hydrostatic H 254 255 

Bl, Dl, etc. Initial Hyd. Pressure 



9-951-D-76 
( 

DRILL STEM TEST 

OBSERVATION WELL NUMBER 9-951 

PRESSURE INCREMENTS 

( Recorder RPG-89N 
Harch 2 '1975 
Initial Shut In 

point pressure t+at/at 
(min) (psi) 

c 5 50.1 1.60 

10 55.7 1.30 
15 59.0 1.20 

20 61.li 1.15 
- .. 

@ ~ ~ 25 63.2 1.12 

30 63.9 1.10 
l 

35 66.1 1.086 \ 

40 66.9 1.075 r·" ~ 
45 67.6 1.066 

50 68.2 1.060 

55 68.6 1.055 """@ 60 69.0 1.050 

( ~ 

4 

Final Shut l n \ 
point pressure t+at/at 

--~~-·- -·.~ ~~~~\ (min) (psi) 

5 74.5 7.00 

10 76.8 4.00 
15 77.0 3.00 

20 n.o 2.50 c 25 n.o 2.20 

30 77.0 2.00 

( 



r (' n 

SHUT -IN PRESSURE DATA 
Well Number : 9- 951 
Date : March 2, 1975 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir ln1tial s.i.- I:J. 
Pressure = 77. 0 p.s. i. Final s.i. - • 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 9-951 

Lsd 16 Sec It Tp 94 R 6 W4th 

Alberta Research Council 

Elevation: gl 2018 
.KB 2020 

Type of test - Casing Posltrieve 
Date of test Harch 3. 1975 

Testing company Johnston Testers 

TEST DATA 

Time started 0830 hrs 
Tool opened 1012 hrs 
First flow 3 min 
Initial shut in 30 min 
Second flow 60 min 
Final shut in 60 min 
Pulled loose at 1300 hrs 
Out of hole at 1430 hrs 
Wt on packers 7000 lbs 
Description of blow Very weak 
decreasing to nil In 10 minutes. 

Total water recovered 
Water sample No . -
Gas blow No 

Remarks Test satisfactory 
5-1/211 RBP @ 877' 
Fish at 910' 

HOLE DATA 

5 ft 

Contractor Tr i City Dr i 11 i ng 
Drill pipe size (OD) 2-3/8" IF 
Drill collar size (ID) 2-3/8" IF 
Drill collar length (ft) 41 ft 
Open or screened interval 931-946 
Formation tested McMurray 

Tool 
Sub 

TOOL SEQUENCE 
Length 
(feet) 

HFE Tool 
Sub 
Positrieve Packer 
Total 
Packer Stub 
Recorder 
Recorder 
Total Interval 

3.05 
9.95 
0.60 
1.85 

15.45 
3.50 
7.70 
7.70 

18.90 

PRESSURE DATA 
{psi) 

9-951-D-76 

0 D 

S-1 / 2 IN 

Instrument No. RPG-92N RPG-89H 

Capacity (psig) 431 400 

Instrument set at (ft) 881 889 

Initial hydrostatic A 220 223 

First flow B It 12 

Bl 4 12 

Initial shut in c 35 39 

Second flow D 12 14 

Dl 10 13 

Final shut in G 18 21 

Final hydrostatic H 203 207 

Bl. Dl. etc. Initial Hyd. Pressure 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 9-9S1 

PRESSURE INCREMENTS 

( Recorder RPG-92N 
March 3 1975 
Initial Shut In 

point pressure t+llt/llt 
(min) (psi) 

( s 24.1 1.60 
10 27.8 1.30 
IS 29.9 1.20 
20 31.3 l. IS (') 
2S 32.3 1.12 

30 3S.O 1.10 

c 

Final Shut In 
G) 

point t+llt/llt pressure 
(•in) (psi) 

5 12.9 13.00 
10 llt.O 7. 00 
IS llt.6 s.oo @ 

c 20 15.2 lt.oo 
2S 15.7 3.1to 
30 16.1 3.00 

35 16.3 2.71 
ItO 16.7 2.50 

( 
ItS 17.2 2.33 
so 17.6 2.20 
ss 17.8 2.09 
60 18.0 2.00 

( 
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SHUT -IN PRESSURE DATA 
Well Number: 9-951 
Date : March 3,1975 

----------------------
Transmissivity• 1.4 •1~ mZ/dey 

Hydra u he Conduct ivity-3.5 •UP' em/sec 

Extrapolated Reservo1r ln•t 1al s. i.- 1:>. 

Pressure = 21.2 p.s.i. F•nal s.1. - • 
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SHUT -IN PRESSURE DATA 
Well Number : 9-951 
Date : March 3, 1975 

----------- -----------
Transmissiv ity • 

Hydraulic Conductivity• 

Ext rapolated Reser1101r lnit1al s.i.- t. 
Pressure = 36.6 p.l>.i. Final s.i. - • 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 9-951 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 

Sample source Balled 

Date sampled August 12, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (N03) 

Silica (Sio2 ) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

75.29 

Mg/L 

273 

0 

750 

725 

72 

0 

7.3 

598 

1.4 

2. 8 

950 

290 

0.1 

Meq/L 

13.62 

0 

32 . 62 

18.55 

2.40 

0 

0.15 

16.86 

0.02 

55.85 

Total Cations (epm) 

Other Constituents 

12.6 

0.2 ppm 

Field: 

Te11perature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HCOi) 

Hydroxide (OH-) 

Conductivity 

9-951-E-76 

Percent 
Cations or Anions 

21 

0 

50 

29 

3 

0 

0 

22 

0 

74 

64.79 

7.0 

12.0 













( 

( 

( 

( 

c 

( 

( 

0 ... 
(L) 

.! 
-144 ·0 
z 
0 

~ 142 
::> 
w _. 

0 

Wf40 0 _. 
w 
> 
~ 1380 
a: 
w 
~ 1:360 
~ 

134 0 

1320 

1300 

1280 

WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUJ.1BER 9-951 
Lsd 16 Sec 4 Twp 94 R 6 W4th 
Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 9-951 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 

Elevation of top of casing 

Date 

Mar 

Mar 

Mar 
Mar 

Apr 

May 

June 
July 
Aug 
Sept 
Oct 
Nov 
Dec 

2/75 

3/75 

8/75 
14/75 

16/75 

13/75 

9/75 
8/75 

12/75 
12/75 
7/75 
7175 
7/75 

Depth to water 
(meters) 

121.92 TOC 

222.10 HP 
210.62 MP 
201.17HP 
194.62 MP 
184.93 MP 
177.25 MP 

1019. 11 

Water level 
elevation 

(feet) 

1619 

1293.55 
1331.38 
1362.38 
1383.68 
1415.47 
1440.66 

MP - Depth from measuring point 
TOC - Depth from top of casing 

9-951-W-76 

Comments 

Well completed 
DST; mlsrun - pipe leak 
DST; water sample; FSI ~ 37# 
from 881" 
Ball 300 gallons 
Install shelter; MP • 3. II' 
TOC, (2022.22} 
Unable to measure water with 
750' tape 
Greater than 200 m tape; new 
HP = 35.12", (2022.04); takes 
17 seconds for rock to hit water 
14 seconds for rock to hit water 
Install Keck recorder 
Sampled well - removed Keck 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 9-1056 

Lsd 16 Sec lt Tp 9lt R 6 Wleth 

c Alberta Research Council 

---.----
c 1 

KB 5 ft 

I • 

Construction 

Surface casing lb/ft 

wall thickness 

Main casing llt lb/ft 

wall thickness . 2ltlt in c Screen slot width .007 in 

screen OD 3 1/2 in 
., 

slots per foot 

material ss 

Sand pack No 

Note: all depths refer to KB 

5 ft - 3 in blank pipe -
c 

( 

( 

9- 1056 -C- 76 

•- TOC elev 2018.16 ft 

Ground elevation 

- Surface casing OD nil 

-- Bottom casing - ft 

- m 

Cemented to 

- Main casing 5 1/ 2 in 

-

Bottom casing 10lt2 ft 
317 . 6 m 

Cemented to surface 

Top screen 1046 ft 
318.8 m 

Bottom screen 1056 ft 
321.9 II 

._ Total depth 1056 ft 

321.9 m 

2017 ft 

in 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 9-1056 

Lsd 16 Sec 4 Tp 94 R 6 W4th 

Alberta Research Council 

Elevation: gl 2017 

KB 2019 

Type of test - Casing Posltrieve 

Date of test March 4, 1975 

Testing co11pany Johnston Testers 

TEST DATA 

Time started 
Tool opened 
First flow 
Initial shut in 
Second flow 
Final shut in 
Pulled loose at 
Out of hole at 

1600 hrs 
1750 hrs 

2 min 
60 min 
60 min 

720 min 
0800 hrs 
0930 hrs 
5000 lbs Wt on packers 

Description. of blow 
puff, weak blow decreasing 
minutes 

Weak initial 
to ni 1 In 40 

Total water recovered 
Water sa11ple No. -
Gas blow No 

Remarks Test satisfactory 
5-l/2" RBP @ 1032' 

HOLE DATA 

80 

Contractor Tri City Drilling 

ft 

Drill pipe size (OD) 2-3/8" IF 

Drill collar size (ID) 2-3/8" IF 

Drill collar length (ft) 41 ft 

Open or screened interval 1046-1056 

For11ation tested HcHurray 

9-1056-D-76 

Tool 
Sub 
HFE Tool 
Sub 

TOOL SEQUENCE 
Length 
(feet) 

3. 05 
9 .95 
0 . 60 

Positrieve Packer 
Total 

1.85 
15. 45 
3. 50 
7. 70 

Packer Stub 
Recorder 
Recorder 
Total Interval 

7. 70 
18.90 

PRESSURE DATA 
(psi) 

Instrument No. RPG-92N 

Capacity (psig) 431 
1036 

0 D 

5-1 /2 IN 

Instrument set at (ft) 
Initial hydrostatic A 
First flow B 

Bl 

Over Capacity 

3 

Initial shut in 
Second flow 

Final shut in 
Final hydrostatic 

3 
c 55 

D 19 

Dl 43 

G 49 
H Off Chart 

Bl, Dl, etc. Initial Hyd . Pressure 



9-1056-D-76 

c DRILL STEM TEST 

OBSERVATION WELL NUMBER 9-1056 

PRESSURE INCREMENTS .M'frrdwJ.f. 
( Aec:order APG92N ~ ! . 

Initial Shut In 

point 
(min) 

pressure 
(psi) 

t+llt/llt 

c s 50. 8 l.lfO 

10 53.1 1. 20 
IS 53.9 I. 13 
20 54 .3 I. 10 
25 54.6 1.08 
30 5lt .8 1.07 
35 ss.o 1.06 
ItO ss.o l.OS 

ItS ss.o 1.044 
so ss.o l .Olfo 

55 ss .o 1.036 
6o 55.0 1.030 

( 

Final Shut In 

point pressure t+llt/l!.t 
(min) (psi) 

5 lt6.2 13.00 
10 46.8 7.00 
15 47.0 s.oo 

c 20 47.2 .lt.OO @--
25 47 .4 3.40 
30 lt7.5 3.00 
35 lt7.7 2.71 
Ito lf1 .9 2.50 
45 47 .9 2.33 

( so .48.1 2. 20 r 55 lt8.2 2.09 
60 lt8.3 2.00 
70 48.4 1.86 
80 48.6 I. 75 
Cj() lt8.8 1.67 

100 48.9 1.60 . 
120 49 .0 1.50 
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SHUT-IN PRESSURE DATA 
Well Number : 9-1056 
Date : March .4.1975 

--- ---- ----- --- ---- ---
Transmissiv ity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s. i. - 1:1. 
Pressure • 55.0 p.s.i. Final s.i. - • 
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SHUT -IN PRESSURE DATA 
Well Number: 9-1056 
Date : March "'· 1975 

----------------------
Transmissivity•4.9 •lCJ2m2/day 

Hydraulic Conductivity•J.9 10"" em/sec 

Extrapolated Reservoir !nit ial s. i.- t... 
Pressure = 50.1 p.s. i. Final s.i. - • 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 9-1056 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled August 12, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate {HC03) 

Sulfate (504) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide {OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L 

665 

0 

193 

120 

48 

0 

5.1 

438 

o.a 
1.7 

609 

690 

0.3 

2122 

Meq/L 

33.18 

0 

8.39 

3.07 

I. 60 

0 

o. 11 

12.35 

0.01 

35.80 

Total Cations (epm) 

Other Constituents 

12.4 

0.1 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

9-1056-E-76 

Percent 
Cations or Anions 

74 

0 

19 

7 

3 

0 

0 

25 

0 

72 

44.65 

7.0 

12.0 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 9-1056 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 

Elevation of top of casing 

Date 

Mar 2/75 
Mar 4/75 

Mar 7175 
Mar 8/75 
Mar 9/75 
Mar 14/75 

Apr 16/75 

Hay 13/75 
June 9/75 
July 8/75 
Aug 12/75 
Sept 12/75 
Oct 7/75 
Nov 7/75 
Dec 7/75 

Depth to water 
(meters) 

102.97 TOC 

121.92 MP 

157.28 new HP 
95 MP 

156 MP 
251.46 HP 

2018.16 

Water level 
elevation 

(feet) 

1680.32 

1621.48 

1505.48 
1709 
1509 

MP - Depth from measuring point 
TOC - Depth from top of casing 

9-1056-W-76 

Comments 

Well completed 
DST; water sample; FSI - 55# 
from 1036' 
Bai 1 75 gallons 
Ba i 1 70 ga 11 ons 
Ba i 1 35 ga 11 ons 
Install shelter; HP s 3.32' 
TOC, (2021 . 78) 
Trouble measuring due to 
condensation on casing 
New HP"' 31.38" TOC, (2020.78) 

Sampled well 996' 
Could not measure 
Could not measure 
Could not measure > 223 m 
Could not measure 
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WELL CONSTRUCTION . 

OBSERVATION WELL NUMBER 9-1150 

( 
Lsd 16 Sec 4 Tp 94 R 6 

Alberta Research Council 

W4th 

c ---,----,. 
KB 5 ft 

l 
Construction 

Surface casing 24 lb/ft 

wall thickness .264 in 

Main casing 14 lb/ft 

c wall thickness .244 in 

Screen slot width none in 

screen OD in 

slots per foot 

111aterial 

Sand pack No 

Note : all depths refer to KB 

c Open hole interval 40 ft 

12 m 

Open hole diameter 4 3/ 4 in 

c 

( 

9 -11 50-C-76 

•- TOC elev 2017.89 ft 

Ground elevation 2017 ft 

- Surface casing OD 8 5/8 in 

-- Bottom casing 163 ft 

49.7 m 

Cemented to surface 

- Main casing 5 1/ 2 in 

-

Bottom cas i ng 1110 ft 

338.3 m 

Cemented to surface 

Top screen - ft 
- m 

Botto11 screen - ft 

- Ill 

_ Total depth 1150 ft 

350.5 Ill 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 9-1150 

Lsd 16 Sec 4 Tp 94 R 6 W4th 

Alberta Research Council 

Elevation: gl 2017 

KB 2019 
Type of test - Casing Positrieve 

Date of test March 4, 1975 

Testing company Johnston Testers 

TEST DATA 

Time started 0830 hrs 
Tool opened 1012 hrs 
First flow 4 min 
Initial shut in 30 min 
Second flow 30 min 
Final shut in 60 min 
Pulled loose at 1230 hrs 
Out of hole at 1430 hrs 

Wt on packers 5000 lbs 
Description of blow Very faint 
initial puff, blow decreasing to nil 
in one minute. 

Total water recovered 50 
Water sample No. DH 56 

No Gas blow 
Remarks Test satisfactory 

5-1/2" RBP set @ 1066' 

HOLE DATA 

Contractor Tri City Drilling 

ft 

Drill pipe size (OD) 2-3/8" IF 
Drill collar size (ID) 2-3/8" IF 
Drill collar length (ft) 41 ft 
Open or screened interval 1110-1150 
Formation tested Beaverhi II Lake 

Tool 
Sub 

TOOL SEQUENCE 
Length 
(feet) 

HFE Tool 
Sub 
Positrieve Packer 
Total 
Packer Stub 
Recorder 
Recorder 
Total Interval 

3.05 
9.95 
0.60 
1.85 

15.45 
3.50 
7.70 
7.70 

18.90 

PRESSURE DATA 
(psi) 

9-1150-D-76 

0 D 

5-l/2. IN 

Instrument No. RPG-92N RPG-89N 
Capacity (psi g) 431 400 

Instrument set at {ft) 1068 1076 

Initial hydrostatic A 254 262 

First flow B 9 

Bl 30 43 

Initial shut in c 52 58 

Second flow D 25 37 
Dl 20 48 

Final shut in G 51 58 

Final hydrostatic H 245 252 

Bl, Dl, etc. Initial Hyd. Pressure 



c 
DRILL STEM TEST 

OBSERVATION WELL NUMBER 9-1150 

( PRESSURE INCREMENTS 

Recorder RPG-89N 

Initial Shut In 

point 
(min) 

pressure 
(psi) 

t+t.t/t.t 

( 
5 36.9 1.80 

10 lt8.2 I. ItO 
15 51.6 1.27 
20 Slt .O 1.20 

25 56.2 1.16 

30 58.0 1.133 

( 

Final Shut In 

point pressure t+llt/t.t 
(min) {psi) 

s 39.6 7.00 
10 lt2.9 lt.OO 

IS ItS. 1 3.00 c 20 46.9 2.SO 
2S lt8.8 2.20 
20 S0 . 3 3.00 
35 52.0 1.86 
ItO 53 .6 1.75 
ItS Slt . 9 1.67 
so 56.0 1.60 

( 
55 57.0 1.55 
6o se.o 1.50 

( 

9-1150-D-76 

t 
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SHUT -IN PRESSURE DATA 
Well Number : 9-1150 
Date : March .( 1975 

----------------------
Transmissivity• 8.5 • 10-3 nr/day 

Hydraulic Conductivity•8.0 10-1cm/ sec. 

Extrapolated Reservoir Initial s.i.- A 
Pressure::: 69.6 p.s.i. Final s.i. - • 
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SHUT-IN PRESSURE DATA I Well Number : 9-1150 i Date : March 4,1975 
' ---------------------- l . 

TransmiSSiv ity • 
. 

1-- --- .... _ ---- j -

Hydraulic Conduct1v1tya . 
Extrapolated Reservoir lnit1al s.1.- .o. 

i Pressure= 64_4 p.s.i. Fmal s.1. - • 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 9-1150 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 

Sample source Drill stem test on 9-1150 

Date sampled Karch 4, 1975 Time 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Sio 2) 

Hydroxide (OH-) 

Calcium (Acidified} 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

3.149 

Mg/L 

38.5 

1.6 

21.3 

13.8 

7.2 

83.0 

0.0 

54.0 

1.6 

6.7 

250.0 

Meq/L 

1.92 

o. 13 

0.93 

0.35 

0.24 

I. 36 

0.00 

I. 52 

0.03 

Total Cations (epm) 

Other Constituents 

330 

8.9 

0.1 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (Hco;) 

Hydroxide (OH-) 

Conductivity 

9 -11 50-E-76 

Percent 
Cations or Anions 

57.7 

3.9 

27.8 

10.6 

7.6 

43.2 

0.0 

48 .4 

0.8 

3.332 

5.0 

10.4 

133 

78 

ppm 

ppm 



c 

c 

c 

( 

c 

( 

( 

WATER ANALYSIS 

OBSERVATION WELL NUMBER 9-1150 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled August 12, 1975 Time 

Major Constituents 

Calcium (Ca ++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

38.62 

Mg/L 

0 

286 

313 

62 

0 

8.5 

518 

0.8 

1.5 

370 

293 

3.2 

1924 

Meq/L 

II. 88 

0 

12.44 

8.01 

2.07 

0 

0.18 

14.61 

0.01 

21.75 

Total Cations (epm) 

Other Constituents 

12.2 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03J 

Hydroxide (OH ) 

Conductivity 

9-1150-E-76 

Percent 
Cations or Anions 

37 

0 

38 

25 

5 

0 

38 

0 

56 

32.32 

4.0 

11.5 



c 9- 11 50-E - 76 

SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL NUMBER ''l-1 ISO 

( 
Lsd 16 Sec 4 Twp 94 R (, W4th 

Alberta Research Council 

Sample source Drill stem test on well !)•1150 

Date of sampling l101rch 4 , 1975 

c Total d i ssolved solids 250 Mg/L 

ELEMENT VALUE ELEMENT VALUE 

Ag tiD Li <.01 

Al .04 Mg .05 

As <. 01 Mn .004 

B .005 Mo liD 

Ba . 01 Ni .03 

Be tiD Pb 11 

Bi liD Sb til) 

Ca " Si • I 

Cd Ill) Sn UD 

Co NO Te <.005 

Cr NO Ti I~D 

Cu .01 v NO 

Fe 11 Zn H 

Ge ~10 Zr 
lfD 

c Hg rm 

Explanations : All values are in percent 
M • Greater than O.lt 

of total dissolved solids. 

N.D. • Not detected (less than . 001\) 

c 

( 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 9-1150 
Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 
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c 9-1150-W-76 
WELL HISTORY 

OBSERVATfON WELL NUMBER 9-1150 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

( Alberta Research Council 

Elevation of top of casing 2017.89 

( 
Water level 

Depth to water elevation 
Date (meters) (feet) Comments 

Feb 25/75 We 11 comp 1 eted 
Feb 26/75 57.63 TOC 1828.80 Bail 420 gallons 
Mar 4/75 DST; water sample; FSI = 69.6# 

from 1068 
Mar 14/75 Shelter installed; HP = 2.80' 

TOC, (2020.69) 
May 13/75 New MP = 32", (2020. 56) 
July 8/75 137.23 HP 1570.44 
Aug 12/75 126.50 MP 1605.64 Sampled well at 1117' 
Sept 12/75 118.98 HP 1630.31 

c Oct 7/75 112.74 MP 1650.77 
Nov 7/75 105.60 HP 1674.19 
Dec 7175 101.06 MP 1689.08 

c 

l 

(_ MP Depth from measuring point 
TOC - Depth from top of casing 
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INTRODUCTION 

The Groundwater Division of Alberta Research Council undertook, 

in 1974, to investigate the regional hydrogeology of the Athabas~a 

Oil Sands. The purpose of this study is to develop a hydrogeological 

model of the area for use in technical and environmental planning. 

Some examples of potential uses of the mQdel are: locating water 

supplies for towns and processing plants, planning dewatering schemes 

in the vicinity of mines, determining the position of storage sites 

for solid and liquid industrial waste on the surface or underground, 

and planning restoration of disturbed land. 

I-77 

Groundwater data is not abundant in the area, so installation of 

groundwater observation wells was nece~sary. These observation wells 

were drilled in groups in order to sample heads and chemistry at various 

depths below the surface. Seven sites (numbers I, 2, 3, 6, 7, 8 and 9), 
containing 36 individual wells, were instrumented in thi-s manner during 

the winter of 1974-75. Eight sites (numbered 10, II, 12, 13, 14t 15 
16 and 17), containing 38 individual wells , were instrumented during th~ 

winter of 1975-76. 

The factual details of this system are important to users for 

various differing reasons and thus a read t ly available document out

lining these details is warranted . This publication groups the infor

mation by site. There is one publication for each .weJl site. Included 

in each site publication are: 1) geological and geophysical logs; 

2) annual hydrographs, 3) drill stem test results, 4) aquifer testing 

results, 5) well history, 6) water analyses, and 7) well completion 

details. The page Indexing system is also consi·stent with the updating 

process. All update volumes will be noted in the Alberta Research Council 

List of Publications. 

Each site publication is divided into section,s dealing with each 

individual well in addition to this Introduction and a Legend. There 

are 15 piezometer nests in the system and thus there are 15 separate 



I-77 

site publications in Information Series 69. Table 1 lists the location 

of wells in the system as of August 31, 19]6 . Figure 1 indicates the 

location of these wells. Publications are available as of the date of 

this document for all sites. 

Five oil companies have made available a total of nine wells for 

inclusion in the system. Data from these wells will be published in 

the same format as those constructed with government financing . 
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The installation and monitoring of wells in this Program was funded 
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Council personnel working on the project were H. Brulotte, 
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Various oil companies have contributed to the Observation Well 

Network through the loan of wells installed by them. These companies 

were, as of August 31, 1976: BPOG Operations Ltd., Petrofina Canada 

Ltd., Tenneco Oil and Minerals Ltd., Shell Canada Ltd. and Home Oil 

Company Ltd. 

D. Hackbarth 
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FIGURE l. Athabasca Oil Sands observation well network, January 1977 
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Table 1 

Athabasca 0 i 1 Sands Observation Wells 
( 

August 31, 1976 

Location Site Number (W 4th) 

Lsd 8-15-96-1 J 

Lsd 1-11-97-12 2 

Lsd 9-26-97-13 3 
Lsd 2-18-95-9 6 

Lsd 13-20-95-8 7 ( 

Lsd 5-30-94-7 8 

Lsd 1 and 
9 Lsd 16-4-94-6 

Lsd 9-24-85-9 10 

Lsd 16-2-87-9 1 1 

Lsd 8-27-88-9 12 

Lsd 8-11-90-12 13 

Lsd 4-15-92-12 14 

Lsd 15-33-89-16 15 

Lsd 6-13-90-10 16 

Lsd 13-12-94-11 17 

Lsd 15-3-96-11 BP-1W 

Lsd 14-36-95-12 BP-2WA 

Lsd 5-21-95-12 BP-3W 

Lsd 9-20-95-12 BP-4W 

Lsd 1-1-96-11 Fina 73-2 

Lsd 9-9-96-10 Fina 73-6 

Lsd 10-20-96-7 Tenneco 1 ( 
Lsd 3-28-94-9 Home 4 

Lsd 10-25-95-10 She 11 PW-4 

Lsd 10-24-95-9 She 11 PW-2 

Lsd 10-25-95-10 Shell Obs-7 
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PAGE INDEXING 

The numbering of pages in the report is as follows: 

\/ell Number - Subject Code - Year of Publication 

where: 

We 11 Number 

Subject Code 

Year 

L 

G 

c 
0 

A 

E 

H 

w 

of Pub 1 ica t i on -

the name used for designating the well 

as follows : 

Introduction (no site number indicated) 

Legend (no site number indicated) 

General site information including geological logs, 

geophysical logs, site plan (no well number indicated) 

and summary of contents 

Well construction details 

Drill stem testing 

Aquifer testing 

Chemical analyses including multielement analyses 

and routine water analyses 

Annual hydrograph 

Well history 

the last two numerals of the year of publication. 

So that new pages may be easily added, pages have not been consecutively 

numbered. The user should insert new pages in the appropriate order within 

tha tabbed section for that particular well. 



Rock Unit 

t i II 

sand & gravel 

sand 

sandstone 

sandstone, arkosic 

s i It 

s i I tstone 

siltstone & sandstone 

clay 

clay, sandy 

claystone, shale 

sandstone & shale 

oi I sand 

I imestone 

I imestone, shaley 

dolomite 

dolonite, argillaceous 

rock salt 

gypsum & anhydrite 

coal 

igneous rock 

L. - 77 

GEOLOGICAL LEGEND 

Stratigraphic Unit 

Pleistocene and Recent 

Qd 

Ks 

Klb 

Kd 

Ksh 

Kpl 

Kj 

Kg 

Kc 

Kw 

Km 

Owd 

Obi 

Dsw 

Dmk 

Ope 

Om 

Omr 

01 

Cretaceous 

Devonian 

Precambrian 

Surface deposits 

Smoky Group 

La Biche Formation 

Dunvegan Formation 

Shaftesbury Formation 

Pelican Formation 

Joli Fou Formation 

Grand Rap i ds Formation 

Clearwater Formation 

Wabiskaw Member 

McMurray Formation 

Wood bend Group 

Beaverhi II Lake Formation 

Slave Point Formation & 

Fort Vermilion Formation 

& Watt Mountain Formation 

Mu skeg Formation 

Prairie Evaporite Formation 

Me thy Formation 

(Keg River Formation equivalent) 

Mclean River Formation 

(Chinchaga Formation equivalent) 

La Loche Formation 

Undivided 

( 

( 

r 
\ 

( 



Symbol 

C&GLL 
( 

CPS 

elev 

epm 

ft 

g1 

10 

igpm 

KB 

lsd 

m 
2 m pd 

Mer ( 
Heq/L 

HFE 

Hg/L 

Min 

MP 

MV 

00 

ppm 

psi ( 
Q 

R 

( 
RBP 

Road All'c 

SCL 

SYMBOLS 

Units or Parameter 

Analysis done at Chemical and Geological 

laboratories Ltd. 

counts per second 

elevation in feet above mean sea level 

(geodetic datum) 

equivalents per milt ion 

foot 

ground level - feet above geodetic datum 

inside diameter - inches 

Imperial gallons per minute 

Ke 1 I y Bushing 

legal subdivision 

metre 

square metres per day 

mer ld ian 

milliequivalents per litre 

multi formation evaluator 

milligrams per litre 

minutes 

measuring point 

mi 11 i vo 1 ts 

outside diameter - inches 

parts per million 

pounds per square inch 

pumping rate - igpm 

range 

recorder bypass 

road allowance 

L-77 

Analysis done at Shell Canada Ltd., Exploration 

and Production Laboratory 



Symbol 

Sec . 

ss 

T 
t 

l:.t 

Tp 

TOC 

TSTM 
WILL 

Wt 

biocl 

brae 

bry 

calc 

carb 

cht 

ftd 

glauc 

gvl 

hvy 

l t 

mnrls 

pbl 

qtz 

strgr(s) 

stroms 

subang 

subrd 

Units or Parameter 

section 

stainless steel 

transmissivity - square metres/day 

time since pumping started (pump testing) 

or time of flow period (drill stem testing) -

minutes 

time since pumping stopped - minutes 

time of shut in period - minutes 

township 

top of casing 

too small to measure 

L- 77 

Analysis done at Western Industrial laboratories ltd. 

weight 

GEOLOGICAL ABBREVIATIONS 

bioclast 

brachiopod 

bryozoan 

calcareous 

carbonaceous 

chert 

feldspar 

glauconite, glauconitic 

gravel 

heavy 

11 gh t 

mi nera 1 s 

pebbles 

quartz 

s t r i nge r( s ) 

stromatoporoids 

subangular 

sub rounded 

( 

( 

( 

( 
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CHEMICAL ANALYSES 

Two types of chemical analysis were performed on water samples : 

a complete routine analys i s and a mult ielement analysis (multielement 

radio frequency induct ion coupled plasma emission spectrometer). Some 

of the samples collected appear to be influenced by the cement used to 

seal the well casing into place. Water affected by cement will exhibit 

high values of pH, hydroxide, calcium and chlor ide . The reader should 

regard waters with a pH greater than about 10 as probably cement

contaminated. 

Cementing of the casings into place must be done due to the close 

proximity of the wells to each other in the site . Without cement, the 

movement of fluids and transmiss ion of pressures along the boreholes 

would always be a possibility . It is expected that the influence of 

the cement will diminish with time. 

All wells in the Network will be sampled by bail ing at least once 

a year for the first few years. Results of analyses performed on samples 

obtained during July 1976 are included in this report. 

Host routine water analyses are being done at Alberta Research Council. 

Those done at other laboratories are ind i cated by a notation under "Sample 

source" and are limited to samples from wells contributed by oil companies. 

Spectral emission estimates were done at commerc ial laboratories. 

WELL CONSTRUCTION 

The general procedure at each site was to drill the deepest well 

first to determine the exact geology of the location. Two to four 

shallower aquifers were then selected for monitoring. A water table 

well 30 to 50 feet deep was constructed at each site. 

Once an aqu i fer was selected for mon i toring the construction 

procedure was generally as follows : 
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1. dr lJI to about 5 feet above the zone 
2. land casing and cement to surface 

3· dri1 1 through the aquifer using very 1 i ght mud 

4. insert a screening device (if necessary) 

5. develop the well with air . 

The section on "Well Construction•• notes any changes from the 

above procedure. Information such as casing tallies, amounts of cement, 

types of float equipment and da i ly drilling precis are not Included . This 

type of information is available from the Engineer's Report on file at 

the Groundwater Div i sion . 

A conventional oil-field cement ing unit was utilized to cement casing 

strings. Cement returns to the surface were observed in nearly every 

well . 

WELL HISTORY 

A record is kept of all major events occurring to each well. This 

is presented in the "Well History". Included in this tabulation are 

manual measurements of water level, pumping tests, water sampling, and 

any other event of potential hydrogeological interest. 

GENERAL SITE INFORMATION 

This section contains : 

1) A well site plan showing location within the section and a detail 

showing the configuration of the Individual wells. 

2) A geological sample description giving the field description of the 

actual sample obtained during the drilling of the deepest hole. 

Samples were usually obtained at 10-foot intervals of drilling. 

3) Geophysical and geological logs of the deepest hole. Spontaneous 

potential, single point resistance, natural gamma, caliper and 

neutron were the logs run during the 1975-76 drilling. Results 

of the caliper logs are not presented . The geological log 

presented represents an interpretation based upon the sample 

( 

( 

( 

( 

( 

( 
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description and the geophysical logs. The open portion of each 

well is indicated along the left side of the geological log. 

4) A summary of contents page noting the number of pages in each 

of the subject areas that have been issued for that site. Pages 

which have been replaced because of errors are noted in the total . 

Geological and geophysical logging was not done on every well at 

a site. It was assumed that geological conditions would be reasonably 

uniform across the site and that the extra effort was not warranted. 

ANNUAL HYDROGRAPHS 

There are two methods for monitoring of water levels in the 

Observation Well Network ; either by continuous recorder or by monthly 

manual measurements. Wells in which the depth to water is less than 

L- 77 

about 200 feet are usually instrumented with a Stevens Type F recorder 

equipped with a 32 day clock . If the depth to water exceeds about 200 

feet this type of recording procedure is not adequate . At present monthly 

manual measurements are made in those wells where the depth to water 

exceeds 200 feet. 

AQUIFER AND DRILL STEM TESTING 

Soon after completion, some wells were tested for production 

either by pumping or bailing . Information from these types of tests 

is presented in the section on 11Aquifer Testing11
• 

Many wells, particularly the very deep ones, exhibit very low 

static heads. This great depth to water made pumping tests impossible 

because of the nature of the equipment available. Balling tests on 

wells with very great depths to water are extremely difficult due to 

the measuring tape sticking to the wet casing. 

Drill stem testing equipment was utilized In two manners during 

the 1975-76 drilling program. Open hole- bottom hole drill stem tests 



were conducted in the Devonian sediments to locate relatively productive 

zones for well completion. Casing tests were performed on completed 

wells at Site 10, 11 and 15 because of great depth to water or low 

permeability in the completion zone. 

Information from these drill stem tests is presented under the 

heading 11 0rill Stem Testing11
• Results of open hole- bottom hole tests 

are presented in the section containing information about the deepest 

well at the Site as this is the hole in which the tests were conducted. 

An exception to this is at Site 14 where three tests were conducted 

on hole 14-699 and six tests performed in 14-1590. 

A Horner Plot of shut-in pressure versus the dimensionless 

L-77 

(t + ~t)/~t is presented. The value of static reservoir pressure is 

obtained from this procedure. Values of transmissivity and hydraulic 

conductivity can also be obtained from this plot in the following manner : 

where: 

~ 
v 
t 

T 

H 

K 
h 

Q - 1440 v 
b t 

162.6 Qb 
T • H 

T K•h 

= production rate in barrels per day 

• volume of production into drill collars and stem 

= total flow time of test 

-
-
• 

transmissivity In millidarcy-feet 

slope of final shut-in pressure plot 

permeability in millidarcys (I millidarcy • 10-6 em/sec) 

thickness of the aquifer- usually the length of the 

tested section. 

( 

( 

( 

( 

( 
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The results of aquifer testing by pumping or bailing are presented 

on a semilog or Jacob type plot. Calculations of transmissivity are 

according to the Modified Nonequilibrium Formula or the analogous 

Recovery Formula as follows: 

(For pumping) 

or 

(For recovery ) 

where: 

d2 , d1 ~ depth to water at corresponding subscripted time 

(meters) d2>t 1 

t• 

= 
... 

time since pumping started, t 2>t1 

length of time pumping 

= time since pumping stopped: (ttT t• ) 2 > 

T = transmissivity in sequence meters per day 

Q = pumping rate in imperial gallons per minute 

( t + t
1

) 

t I 1 

That portion of the drawdown plot used to calculate the transmissivity 

is indicated on each drawing. 



SUMMARY OF CONTENTS 

SITE NUMBER TEN 

c Lsd 9 Sec 24 Twp 85 R 9 W4th 

Alberta Research Council 

( 
number of pages distributed for this site in 1977 

page title well name 
site 10-47 10-165 10-592 10-1215 

( Introduction 4 - - - -

Legend 9 - - - -

Site Plan 1 - - - -

Geological 
Sample 

Description 5 - - - --

Geophysical and 
Geological Logs 1 - - - -(_ 

Well Construction - I 1 1 1 

Drawdown Plot - 0 1 0 0 

Drill Stem Test - 0 0 2 2 

Shut-In Pressure 
Data - 0 0 2 2 

. ( 
Water Analysis - I I 2 2 

Water Level 
Hydro graph - 1 I 1 1 ( 

Well History - 1 I I I 

( 
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10-1530 10-1700 1o-1qos 

- - -

- - -

- - -

- - -
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I I I 

0 0 0 

2 4 6 

2 3 5 

2 2 I 
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1 I I 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Ten 

Lsd 9 Sec 24 Twp 85 R 9 W4th 

Alberta Res~arch Council 

Ground elevation 

KB elevation 

2505 

2513 

Total depth 1905 feet 

Interval 
from to 
(feet below KB) Description Formation 

8 

10 

30 

40 

70 

90 

110 

120 

130 

160 

170 

180 

190 

240 

10 

30 

40 

70 

90 

110 

120 

130 

160 

170 

180 

•~o 

240 

260 

No samples 

Sand, brown medium-coarse grained, pebbles (10%), 
excellent porosity, subang-subrd, qtz, cht, fld, 
hvy mnrl, silty strgrs (20%) 

Silt, grey, calc, brown, sandy strg (30-40%), 
good porosity subrd, qtz, cht, fld, hvy mnrl 

Silt, grey, calc; brown,sandy strg (10-15%), good 
porosity,subrd, qtz, cht, fld; dark grey clay 
interbed (30-40%) 

Sand, grey brown, fine-coarse grained, good
excellent porosity, subrd, qtz, cht, fld, cole, 
clay strg (20%) 

Sand, white-brown, fine-coarse grained, good
excellent porosity, poorly sorted, pebbles, 
qtz, cht, fld, hvy mnrl, mica, calc 

Sand, white-grey, medium-coarse grained, excellent 
porosity, subang-subrd, poorly sorted, boulderchips, 
qtz, cht, fld, dolomite, hvy mnrl, glauc, mica 

As above, some silty strg 

Gravel, to boulder size, sand of qtz, cht, fld 
and hvy mnrl, subang-subrd, poorly sorted, boulders 
of dolomite, granite, qtz. Excel lent porosity 

Sand, white, silty-coarse grained, subang-subrd, 
poorly sorted,falr-good porosity, qtz, fld, cht, 
hvy mnrl, silt 30% 

Sand, white, medium-coarse grained, as above 

Sand, grey, as above, boulderchips; silty clay strg 

Clay, grey, silty, calc cement 

Clay, grey, silty, calc cement, sand,grey, fine 
strg (25-30%} 

Drift 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Ten (continued) 

Lsd 9 Sec 24 Twp 85 R 9 W4th 

Alberta Research Council 

Ground elevation 

KB elevation 

Interval 
from to 
(feet below KB) 

260 290 

290 350 

350 410 

410 590 

590 630 

630 650 

650 690 

690 710 

710 720 

720 750 

750 770 

770 790 

790 

Total depth 

Description 

Clay, grey silty, calc cement; sand grey, 
fine strg (10-15%) 

Unsorted drift; silt,grey, calc; sand,grey 
fine-coarse grained; subang, poorly sorted; 
pebbles, boulderchips 

Clay, grey, sandy, calc cement, soft; sand,grey, 
fine-coarse grained, strg (i0-20%) 

Sand, light-brown, fine-coarse grained, subang
subrd, poorly sorted, excellent porosity, qtz, 
It cht, fld, hvy mnrl, traces of siderite, 
kaolinite, mica,coal 

Sandy clay, grey, calc cement, pyrite traces; 
sand, I ight-brown, fine-coarse ~rained, strg 
(I 0-15~) 

Sand, 1 ight brown, fine-coarse grained, subang
subround, poorly sorted, excellent porosity, qtz, 
cht, fld, hvy mnrl, silty sand strg (10%) 

Sand, as above, fair-good porosity. Grey silty 
strg, calc cement (20-30%) 

Clay, grey-green,calc cement, silty in bottom 

Sand, grey-silty, coarse grained, subround, poorly 
sorted, fair-good porosity, qtz, fld 

Clay, grey-green calc cement. Sandy strg (20%) 

Shale, medium grey, calc; sandy and silty strg 

Formation 

Drift 

La Biche 

Sand, light-brown, fine-medium grained, subrd, medium 
sorted, good porosity, silty sand strg, qtz, fld, 
hvy mnrl. calc 

Shale, dark grey, calc, pyrite; Interbedded with 
sand, I ight brown (20-30%), fine-medium grained 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Ten {continued) 

Lsd 9 Sec 24 Twp 85 R 9 W4th 

Alberta Research Council 

Ground elevation Total depth 

KB elevation 

Interval 
from to 
(feet below KB) 

850 900 

900 935 

935 950 

950 970 

970 980 

980 1000 

1000 1060 

1060 1080 

1080 1090 

1090 1140 

1140 1160 

1\60 1180 

1180 1210 

Description Formation 

Shale, dark grey, calc cement; grey,sandy 
clay. Traces of pyrite, kaolin, siderite, 
coal 

Shale, dark grey, calc cement. Pyrite and 
ferruginous traces 

Sand, medium grey, fine-medium grained , subang , 
medium sorted , fair - good porosity, qtz, fld, cht 

Shale, medium grey , calc, pyrite, silt lenses 

Shale, as above, coal (70%) 

Pelican 

Jol i Fou 

Sand, light grey, fine grained, subrd, well sorted Grand Rapids 
fair-good porosity, qtz, fld, cht, glauc traces, 
silty strg 10-20% 

Siltstone, light-grey , calc , micaceous, ferrugi
nous; sand, light-grey, fine 9rained qtz, inter
bedded with shale {20-30%),Medium grey, calc, 
pyrite, coal, ferruginous traces 

Sand, light-grey, fine grained , subrd, medium 
sorted, fair-good porosity, qtz, fld, cht , 
siderite; thin,dark grey shale strg, carb 

Shale , medium grey, silty , calc cement 

Sand, light-medium grey, fine-medium grained, subrd, 
well sorted, good-excellent; qtz, fld, dark cht. 
Shale and clay strg (10-20%) 

Clay, medium-dark grey , calc cemented, carb; sandy 
and silty strg (20-30%) 

Sand, light-grey, fine grained, subang·subrd, well 
sorted, good-excellent porosity, qtz, fld, black 
cht; carb,laminated grey clay and siltstone 

Sand, light-grey, fine-medium grained, subang
subrd , well sorted, excellent porosity, qtz, cht, 
carb, silty strg 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Ten (continued) 

Lsd 9 Sec 24 Twp 85 R 9 W4th 

Alberta Research Council 

Ground elevation Total depth 

KB elevation 

Interval 
from to 
(feet below KB) 

1210 1215 

1215 

1240 

1275 

1300 

1320 

1375 

1410 

1460 

1470 

1475 

1490 

ISI S 

1240 

1275 

1300 

1320 

1375 

1410 

1460 

1470 

1475 

1490 

1515 

JS'iO 

IS70 

Description Formation 

Siltstone, grey, sandy interbeds, dark grey 
clay strg in bottom 

Shale , medium grey; interbedded with siltstone, 
grey, calc cement, carb, ferruginous 

Sandstone, I ight grey, fine-medium grained, 
subrd, good-excellent porosity, qtz, black cht, 
carb 

Siltstone, light grey; sand lnterlaminated 
with clay, I ight grey; dark grey shale and light 
grey,fine-grained sandstone 

Clay, medium grey, silty, calc, ferruginous 

Siltstone , light grey, sandy, calc 

Clay , medium grey, calc, ferruginous; interbedded 
with light grey,sandy siltstone and dark grey shale, 
foss i 1 i ferous 

Clay , medium grey, calc , fossiliferous 

Sand, medium grey, fine grained, subrd, medium 
sorted, fair-good porosity 

Clay, medium grey-brown, silty, calc 

Sand, grey, fine grained; silty,medium grey clay , 
interbedded 

Clay, medium grey, silty, calc; interbedded with 
sand,grey, fine-medlum grained, silty 

Sand, brown, fine-medium· grained, subang, well 
sorted, good porosity , qtz, cht, fld, siderite , 
hvy mnrls, gypsum, carb, plant remains , lightly 
oil stained . Grey shale strg in the bottom 

Sand as above . Dark grey shale interbedded 

Clearwater 

HcHurray 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Ten (continued) 

Lsd 9 Sec 24 Twp 85 R 9 W4th 

Alberta Research Council 

Ground elevation Total depth 

KB elevation 

Interval 
from to 
(feet below KB) 

1570 

1600 

1610 

1660 

1670 

1685 

1705 

1735 

1765 

1775 

1820 

1865 

1600 

1610 

1660 

1670 

1685 

1705 

1735 

1765 

1775 

1820 

1865 

1872 

Description 

Sand, brown-grey, fine grained , subang-subrd, 
fair-good porosity, argillaceous, qtz, plant 
remains, heavily oil saturated; silt and clay 
strg 

Clay, light-grey, silty, carb 

Sand, light grey, fine grained, argillaceous , 
qtz, plant remains , heavily oil saturated ; 
I ight grey silts tone and dark grey clay 
interbedded 

Clay, dark grey carb, bituminous 

Sand,grey, fine grained, subang-subrd, fair· 
good porosity, argillaceous, qtz, plant 
remains , heavily oil stained; light grey 
shale strg 

Sand, light grey, silty, carb, heavily oil 
stained; light grey shale strg 

Limestone, It grey-buff, argillaceous, 
fossiliferous; interbedded wi th It brown. 
calcareous siltstone and green-grey 
calcareous shale 

Shale, It grey, calcareous; limestone 
fragments, It grey, argillaceous 

Limestone, It grey, argillaceous , fossiliferous 

Shale, green-grey, calcareous 

Limestone, It grey-buff, argillaceous, 
fossiliferous, pyrite traces 

Shale, medium grey, calcareous 

Forll\ation 

KcHurray 

Beaverhill lake 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 10-47 

Lsd 9 Sec 24 Tp 85 R 9 W 4th 

Alberta Research Council 

---.----
1 

KB 7.5 ft 

I 
t 

Construction 

Surface casing lb/ft 

wall thickness - in 

Main casing 17 lb/ft 

wall thickness .231 in 

Screen slot width .007 in 

screen OD 4 in 

slots per foot 

material st st 

Note: all depths refer to 
ground 

.,.,. 

10 ft - 3 in blank pipe __. 

5 ft - 3 In blank pipe -

•- TOC elev 2506.54 ft 

Ground elevation 

- Surface casing OD 

-- Bottom casing - ft 

Cemented to 

- Main casing 

Bottom casing -
- Top screen 

- Bottom screen 

__ Total depth 

- m 

7 in 

27 ft 
8.2 m 

37ft 

11.3 m 

42 ft 
12.8 m 

47ft 
14.3 m 

10-47-C-77 

2505 ft 

- in 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 10·47 

Lsd 9 Sec 24 Twp 85 R 9 W4th 

Alberta Research Council 

Sample source Bailed 

Date sa11pled July 20, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesiu• (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (NO~) 

Silica. (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pll 

Fluoride (F-) 

lt . 76 

Mg/L 

62.0 

13.7 

15.0 

1.7 

0.0 

188.0 

56.0 

18.0 

0.3 

3.7 

62.7 

14.2 

268 

Meq/L 

3. 09 

1. 13 

0.65 

0.04 

0.00 

3.08 

1. 17 

0.51 

o.oo 

Total Cations (epm) 

Other Constituents 

450 

7. 3 

0.6 Hg/L 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH") 

Con~uctivity 

10-47-E-77 

Percent 
Cations or Ani ons 

63 

23 

13 

0 

65 

25 

II 

0 

8.0 

6.8 

190 Hg/L 











WATER LEVEL HYDROGRAPH 
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OBSERVATION WELL NUMBER 
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Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 

Lsd 9 Sec 24 Twp 85 R 9 W4th 

Alber ta Research Counci l 

El evation of top of casing 2506. 51t 

Water level 
Depth to wat e r elevation 

Date (lleters ) ( f eet) 

Nov 25/75 
Dec 18/75 13.96 HP 21t6).6 

Feb 10/76 Dry 
Mar 5/76 1).45 MP 21t65.J 
Apr 5/76 8. 27 MP 2482. 3 
May 7/76 12.93 MP 2467.0 
May 31/76 13. 31t HP 2465.6 
June 21/76 13. 51 MP 21t6S. l 
July 20/76 13. 51 MP 21t6S. l 

13. 61t MP 21t64. 7 
Aug 9/76 l3.1t5 MP 2465. 3 
Aug 30/76 13. 27 MP 2465 . 9 
Sept 27/76 13.19 HP 21t66.1 
Oct 25/76 13. 08 HP 21t66.s 
Nov 2lt/76 12.89 MP 2467 . I 
Dec 21/76 12 .99 MP 21t66 .8 

MP - Depth from measur i ng po i nt 
TOC - Depth from top of casing 

10-4 7-W-77 

Co•11ents 

We 11 comp 1 eted 
Install shelter; 
MP • 0.86 m TOC, (2509.1t) 

After s~1e; temp . 8°C 
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WELL CONSTRUCTION, 

OBSERVATION WELL NUMBER I0-165 

Lsd 9 Sec 2lt Tp 85 R 9 

Alberta Research Council 

---.----
! 

JCB 7 • 5 ft 

I • 

Construction 

Surface casing - lb/ft 

wall thickness - in 

Main casing llt lb/ft 

wall thickness .244 in 

Screen slot width .007 in 

screen OD It in 

slots per foot 

11aterial st st 

Note: all depths refer to JCB 

w ltth 

10 ft - 3 In blank pipe --

5 ft - 3 in blank pipe -

10-165-C-77 

• - TOC elev 2508.74 ft 

Ground elevation 2507 ft 

- Surface casing OD 

-- Bottom casing - ft 

- m 

Cemented to 

- Main casing 5 1/2 in 

-
-

Bottom casing 131 ft 
39.9 m 

Ce11ented to surface 

Top screen 122 ft 
37.3 m 

- Bottoa screen 127 ft 
38. 7 • 

_ Total depth 132 ft 
40.3 m 

in 
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WATER ANALYSIS 

c OBSERVATION WELL NUMBER 

Lsd 9 Sec 24 Twp 85 

Alberta Research Council 

( Sample source Bai Jed 

Date sampled July 20, 

0 Calcium (Ca ++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate {HCOS) 

Sulfate (S04) 

Chloride (CC) 

Nitrate (NO;) 

Silica. CSi02) 0 
Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

c Lab: 

Conductivity 

pH 

Fluoride (F-) 

( 

(_ 

10-165 

R 9 W4th 

1976 

Major Constituents 

Mg/L Meq/L 

24.0 1.20 

6.1 o.so 
11.3 0.49 

3.8 0.10 

0.0 0.00 

102.0 1.67 

9.7 0.20 

12.0 0.34 

1.0 0.02 

0.4 

15.0 

6.1 

146 

2.23 Total Cations (epm) 

Other Constituents 

Field: 

210 Tempera turc~ (C) 

7.7 

0.2 Hg/L 

pH 

Carbonate ceo:) 
.) 

Bicarbonate (HCOj) 

Hydroxide (OH-) 

Con~uctivity 

10-165-E-77 

Pcrccr;r 
Cations or Anions 

52 

22 

22 

4 

0 

75 

9 

15 

2.29 

5.0 

7.1 

102 Hg/l 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 10-165 

Lsd 9 Sec 24 Twp 85 R 9 W4th 

Alberta Research Council 
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WEll HISTORY 

OBSERVATfON WELL NUMBER 

Lsd 9 Sec 24 Twp 85 R 9 W4th 

Alberta Research Council 

Elevation of top of casing 2508.7-4 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Nov 27/75 
Nov 29/75 22.17 TOC 2436.0 
Dec 8/75 21.70 TOC 2437.5 
Dec 16/75 

Dec 18/75 22.53 11P 2437.2 

Jan 12/76 22.70 MP 2436.6 
Feb 6/76 22.65 MP 2436.8 
Feb 10/76 22.56 MP 2437.1 
Mar 5/76 22.68 HP 2436.7 
Apr 5/76 22.80 MP 2436.3 
Kay 7/76 22.50 MP 2436.2 
Kay 31/76 22.48 MP 2436.3 
June 21/76 22.46 MP 2436.3 
July 20/76 22.70 11P 2435.5 

22.67 MP 2435.6 
Aug 9/76 22.40 HP 2436.5 
Aug 30/76 22.42 HP 2436.5 
Sept 27/76 22.29 HP 2436.9 
Oct 25/76 22.29 HP 2436.9 
Nov 24/76 22.28 MP 2436.9 
Dec 21/76 22.29 MP 2436.9 

MP - Depth from measuring point 
TOC - Depth from top of casing 

10-165-W-77 

Comments 

Well completed 

Pull original screen and attempt 
to sand pack; unsuccessful 
Install shelter; 
11P • 0.72 m TOC, (2511.1) 

New MP • 0.38 m TOC, (2510.0) 

After sample; temp. 5°C 
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WEll CONSTRUCTION. 

OBSERVATION WELL NUMBER 10-592 

Lsd 9 Sec 2'+ Tp 85 R 9 

Alberta Research Council 

---.----
1 

KB 7-5 ft 

! 
Construction 

Surface casing 2lt lb/ft 

wall thickness .26lt in 

Main casing lit lb/ft 

wall thickness .21tlt in 

Screen slot width .007 in 

screen OD It in 

slots per foot 

material st st 

Note: all depths refer to KB 

10 ft - 3 In blank pipe 

w lttn 

';t' 

10 ft - 3 In blank pipe -

5 ft - 3 In blank pipe 

10-592-C-77 

•- TOC elev 2507.80 ft 

Ground elevation 2506 ft 

- Surface casing OD 8 5/8 in 

-- Bottom casing 28 ft 

8.5 m 

Cemented to surface 

- Main casing 5 1/2 in 

Bottom casing 5lt7 ft - 166.8 m 

Cemented to surface - Top screen 557 ft 

- 169.8 m 

Bottom screen 562 ft 

171.3 m 

- Top screen 572 ft 
17lt.lt m - Bottom screen 587 ft 

17!1 m - Total depth 5::t2 ft 
180.5 m 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 10-592 

Lsd 9 Sec 24 Tp 85 R 9 W4th 

Alberta Research Council 

Elevation: gl 2506 

.KB 25llt 

Type of test Casing Posltrieve 

Date of test DeceMber 15, 1975 

Testing co•pany Johnston Testers 

TEST DATA 

Time started 1120 hrs 
Tool opened 1156 hrs 
First flow 3 11in 
Initial shut in 30 11in 
Second flow 30 min 
Final shut in 60 min 
Pulled loose at lltl5 hrs 
Out of hole at hrs 
Wt on packers 1500 lbs 
Description of blow Faint Initial 
puff. weak blow, dead in 5 ~lnutes on 
second openIng. 
Total water recovered 80 ft 
Water sample No. 
Gas blow 
Remarks 

HOLE DATA 

Contractor Trl City Drilling 
Drill pipe size (OD) 2 3/~• EVE tubing 

Drill collar size (ID) ~· 

Drill collar length (ft) 29 
Open or screened interval 557-562, 572-587' 
For~aation tested Glacial drift 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

Sub 
D.P. Sub 
HFE Tool 
Posltrieve Packer 
Total 

Packer Stub 
REcorder 
Recorder 
Total Interval 

1.30 
1.20 

10. 03 
2.61t 

15.17 

3.53 
7.70 
7.70 

18.93 

PRESSURE DATA 
(psi) 

Instrument No. 
Capacity (psig) 
Instruaent set at (ft) 
Initial hydrostatic A 
First flow B 

Bl 
Initial shut in c 
Second flow D 

Dl 
Final shut in G 
Final hydrostatic H 
81, Dl, etc. Initial Hyd. 

10-592-D-77 

0 D 

5 1/211 

97 90 
1250 1250 
52 It 531 
133 128 
lt6 ltlt 

lt6 .. ,. 
129 124 
ItS lt7 
so 48 

112 lOS 
125 

Pressure 



DRILL STEM TEST 10-592-D-77 

OBSERVATION WELL NUMBER 10-592 

( INTERVAL TESTED 521 - 592' 

PRESSURE INCREMENTS 
Recorder RPG-4990 
December 15. 1975 

~ Initial Shut In 

( point pressure t+t.t/t.t @ 
(min) (psi) Ll I 

5 122.9 7.00 @ 
10 122.9 4.00 
15 122.9 3.00 

0 20 122.9 2.50 
25 122.9 2.20 

30 122.9 2.00 

c @ 
Final Shut In ~ 
point pressure t+t.t/tlt 
(min) (psi) 

5 119.9 1).00 
10 111.8 7.00 
15 107.4 s.oo 

® 20 106.8 4.00 

25 106.8 ).40 

~ 30 106.8 3.00 

@ 0 35 106.8 2.71 

40 106.8 2.50 
45 107.4 2.33 
50 107.4 2.20 

55 107.4 2.09 

( 
60 107.4 2.00 

(_ 
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SHUT-IN PRESSURE DATA 
Well Number : 10-592 
Date : December 15. 1975 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir tnit ial s. i.- A 
Pressure= 123 p. S. i. Final s.i. - • 
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SHUT-IN PRESSURE DATA 
Well Number : 10-592 
Date : December 15, 1975 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir . Initial s.i.- IJ. 
Pressure .. 107 p. S.l . Fi(lal s.i. - • 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 10-592 

Lsd 9 Sec 24 Twp 85 R 9 W4th 

Alberta Research Council 

Sample source 

Date sampled 

DST on 10-592 

December 13, 1975 Time 

Major Constituents 

Calcium (Ca ++) 

. ( ++) Magnes1um Mg 

Sodium (Na+) 

Potassiu11 (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (SiOz) 

Hydroxi de (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F- ) 

10.1 

Mg/L 

97 .0 

8.6 

98 .0 

16. 2 

0.0 

54 .0 

120.0 

236.0 

0.9 

IS. It 

672 .0 

Meq/L 

4.84 

o. 71 

4.26 

0. 41 

o.oo 

0.89 

2. 50 

6.66 

0.01 

Total Cations (epm) 

Other Constituents 

1260 

0.2 ppm 

Field: 

Te11perature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

10- 592-E-77 

Percent 
Cations or Anions 

47.3 

6.9 

lt1.7 

4. I 

0.0 

8.8 

24.9 

66.2 

0. 1 

10. 2 

7.8 

0 ppm 

161 

0 

ppm 



WATER ANALYSIS 

( OBSERVATION WELL NUMBER 10-592 

Lsd 9 Sec 24 Twp 85 R 9 W4th 

Alberta Research Council 

( Sample source Bailed 

0 

0 

0 

( 

( 

Date sampled July 20, 1976 

Calcium (Ca ++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HCOj) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

Mg/L 

105.0 

12.7 

93.0 

12.9 

0.0 

100.0 

125.0 

222.0 

0.4 

0.8 

104.5 

11.7 

672 

Meq/L 

5.24 

1.05 

4.05 

0.33 

o.oo 

1.64 

2.60 

6.26 

0.01 

Total Cations (epm) 

Other Constituents 

1080 

7.7 

0.2 Hg/L 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (Hco;) 

Hydroxide (OH-) 

Con~uctivity 

10- 592-E-77 

Percent 
Cations or Anions 

49 

10 

38 

3 

0 

16 

25 

60 

0 

10.66 

4.0 

6.9 

102 .1g/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 10-592 

Lsd 9 Sec 24 Twp 85 R 9 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATION WELL NUMBER 10-592 

Lsd 9 Sec 24 Twp 85 R 9 W4th 

Alberta Research Council 

Elevation of top of cas ing 2507. 80 

Water level 
Depth to water elevation 

Date (meters ) (feet) 

Nov 27/75 

Nov 29/75 131.62 TOC 2076 . 1 
Dee 1/75 120. 05 TOC 2114.0 
Dee 3/75 110.52 TOC 2145 . 3 
Dee 4175 95 .12 TOC 2195. 9 
Dee 15/75 

Dee 18/75 87.45 MP 2223 . 3 

Jan 12/76 81.05 HP 2244 . 3 
Feb 10/76 79 .14 HP 2250.5 
H•r 5176 78.65 HP 2252 . 1 
Apr 5/76 78.41 HP 2252.9 
Hay 7/76 78.27 HP 2253 . 2 
Hay 31/76 78.23 HP 2253-3 
June 21/76 78 . 26 HP 2253 . 2 
July 20/76 78.25 HP 2253. 2 
Aug 9/76 78.28 HP 2253.1 
Aug 30/76 78.26 HP 2253.2 
Sept 27/76 78.25 HP 2253 . 2 
Oct 25/76 78 . 35 HP 2252 .9 
Nov 24/76 78 . 25 HP 2253.2 
Dee 21/76 78.23 HP 2253.3 

MP - Depth from measuring point 
TOC - Depth from top of casing 

Comments 

Well completed; blown down 
with air 

DST ; FSI • 112# from 524 ft 
Water SlMI!Ple 
Install shelter; 
HP • 0. 71 ~ TOC, (2510.1) 

New HP • 0.63 m TOC, (2509.9) 

Sampled; temp . 4•c 
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WELL CONSTRUCTION, 

OBSERVATION WELL NUMBER 10-1215 

Lsd 9 Sec 24 Tp 85 R 9 

Alberta Research Council 

w 4th 

---.----

KB 7. 5 ft 

I 
t 

Construction 

Surface casing 24 lb/ft 

wall thickness . 264 in 

Main casing 9 1/2 lb/ft 

wall thickness .205 in 

Screen slot width .007 in 

screen OD 4 in 

slots per foot 

11aterial st st 

Note: all depths refer to KB 

20 ft - 3 in blank pipe -
~ 

5 ft - 3 In blank pipe -
15 ft - 3 In blank pipe 

5 ft - 3 In blank pipe 

10-1215-C-77 

·- roc elev 2507.68 ft 

Ground elevation 

- Surface casing OD 8 5/8 

-- Bottom casing 23 ft 

7 m 

Cemented to surf•ce 

- Main casing 4 1/2 in 

Bottom casing 1162 ft - 354.3 II 

Cemented to surface 

- Top screen 1175 ft 
358.2 m - Bottom screen 1180 ft 
359.8 m - Top screen 1185 ft 
361.3 m - Bottom screen 1190 ft 
262.8 m 

Top screen 1205 ft 
367. 4 Ill 

Bottom screen 1210 ft 
368.9 m - Total depth 1215 ft 
370. 4 II 

2506 ft 

in 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 10-1215 

Lsd 9 Sec 2lt Tp 85 R 9 W4th 

Alberta Research Council 

Elevation: gl 2506 

KB 2514 

Type of test Casing Positrieve 

Date of test December 13, 1975 

Testing company Johnston Testers 

TEST DATA 

Time started 1530 hrs 
Tool opened 170/t hrs 
First flow 3 11in 
Initial shut in 30 min 
Second flow 30 min 
Final shut in min 
Pulled loose at 0800 hrs 
Out of hole at 0915 hrs 
Wt on packers 2000 lbs 
Description of blow Weak lniti.J1 
puff. Weak air blow- dead In 20 minutes 
~ se~ond openIng. 
Total water recovered 40 ft 
Water sample No. DH 302 

Gas blow 
Remarks Tool left over night on 

final shut In 

HOLE DATA 

Contractor Tri City Dri I I lng 

Drill pipe size (OD) 2 3/8" EVE tubing 

Drill collar size (ID) 
Drill collar length (ft) 29 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

Sub 
D.P. Sub 
HFE Tool 
Positrieve Packer 
Total 

Packer Stub 
Recorder 
Recorder 
Total Interval 

1.30 
1.20 

10. 03 
2.07 

14 . 60 

3.53 
7 . 70 
7 . 70 

18.93 

PRESSURE DATA 
(psi) 

Instrument No. 
Capacity (psi g) 
Instrument set at (ft) 
Initial hydrostatic A 
First flow B 

Bl 
Initial shut in c 
Second flow D 

Dl 
Final shut in G 
Final hydrostatic H 

10-1215-D-77 

0 D 

It 1/2" 

91 90 
1250 1250 

113/t 1141 

127 123_ 

II 11 

11 ll 

ltlt lt3 

11 11 

35 35 

53 48 

81, Dl, etc. Initial Hyd. Pressure 

Open or screened interval 1175-1180, 1185-1 190, 1205- 1210' 

Formation tested Grand Rapids 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 10-1215 

INTERVAL TESTED 1130-1215 

PRESSURE INCREMENTS 
Recorder RPG-90 
December 13, 1975 

! ni tial Shut In 

point pressure 
(min) (psi) 

5 61.1f 
10 42 .4 

15 lt2. 4 
20 42 .4 

25 42.4 

30 42./t 

Final Shut In 

point pressure 
(min) (psi) 

5 41.1 
10 39.9 
15 39.9 
20 lto.s 
25 40. 5 

30 41.1 

35 It!. I 

Ito 41.1 

45 41.1 

50 41.1 

55 41. I 
60 41.1 
65 41.8 
70 41.8 
80 41.8 
85 42.4 
90 42 .4 

ISO 45.6 
200 46 .8 

t+llt/llt 

7.00 
4.00 
3.00 
2.50 
2.20 
2.00 

t+LI.t/At 

19.00 
10.00 

].00 

5.50 
4.60 
4.00 

3.57 
3. 25 
3.00 
2.80 
2.64 
2.50 
2.38 
2.2!) 
2.1 3 
2. 06 
2.00 
1.60 
1.45 

10·1215-D-77 

(c~ -.. -·--·-·--

® 

@ 

Q) 

@ 
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SHUT -IN PRESSURE DATA 
Well Number :l0-1215 
Date : December 13, 1975 

----------------------
Transmissivity• 

H'f'draulic Conductivity• 

Extrapolated Reservoir Initial s.i.- t. 
Pressure .. 4 2 p. s. i. Final s.i.- • 

~ 

10 -9 -8 7 
. 
6 -5 4 

0 

3 

t + .t..t 
~ 

0 ,r"\ 

-

" 

. .: 
u; 
d 

f 
i 

'0 1. 7 

0 

lr 0 

I~ 

1 
0 

0 
I -N -V1 

I 
c:r 
I 

""-J 
""-J 
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SHUT -IN PRESSURE DATA 
Well Number : l0-1215 
Oate :December 13. 1975 

----------------------
Transmissivity• 8 . 9 X lo- 3 m2/day 
Hydraulic Conductivity• 1.1 xl0-6 cm/ se<.: 

Extrapolated Reservoir Init ial s.i.- t.. 
Pressure • 51 p. s. i. Final s.i. - • 

' 

• • 

10 9 8 7 6 5 4 

0 

• • 

3 

t +At 
~ 

• • .......... 

(\ ~ "' 

--
~ 

150 

0 

2 
IJo 
1 

. ..: 
u; 
ci 
G) .... 
! 
£ 

0 
I -N -V'l 
I 

0 
I 

........ 

........ 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 10-1215 

Lsd 9 Sec 2lt Twp ·85 R 9 W4th 

Alberta Research Council 

Sample source 

Date sa11pled 

DST on I0-1215 

Oec~er 12, 1975 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodiua (Na•) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si0 2) 

Hydroxide (OH - ) 

Calcium (Acidified) 

Magnesiu• (Acidified) 

Total dissolved solids 

Total Anions (epa) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

36. 1 

Mg/L 

375.0 

0.1 

320.0 

37. 1 

24 .0 

o.o 

37.6 

756 .0 

2.8 

lf . 8 

223 .0 

1834.0 

Meq/L 

18.71 

0. 01 

13.92 

0.95 

0.80 

0.00 

0.78 

21.32 

0.05 

13. II 

Total Cations (ep~) 

Other Constituents 

7500 

12 

0.2 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

10-1215-E- 77 

Percent 
Cations or Anions 

55.7 

0.0 

Itt. It 

2.8 

2.2 

0.0 

2.2 

59.1 

0. I 

36.1f 

33.6 

11.9 

ltg ppm 

0 ppm 

231 PI* 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 10-1215 

Lsd 9 Sec 21f Twp 85 R 9 W4th 

Alberta Research Council 

Sa11ple source Balled 

Date sampled July 20, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodiua (Na+) 

Potassium (X+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica . (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesiull (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductiv.i ty 

pH 

Fluoride (F-) 

21.93 

Mg/L 

lt90 . 0 

0.1 

223.0 

37·5 

36. 0 

o.o 

)3 .5 

710.0 

0.6 

o.o 

lt95.0 

0.4 

1896 

Meq/L 

0. 01 

9. 70 

0. 96 

1.20 

0 . 00 

0 . 70 

20.02 

0.01 

Total Cations (epm) 

Other Constituents 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Col)ductivity 

Percent 
Cations or Anions 

70 

0 

28 

3 

' 
0 

3 

91 

0 

35.12 

6.0 

12.5 

25 

227 

Mg/L 

Mg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 10-1215 

Lsd 9 Sec 24 Twp 85 R 9 W4th 

Alberta Research Council 

I I I I I I I I I I I I I I I 

• 

• 
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WELL HISTORY 

OBSERVATrON WELL NUMBER 10-1215 

Lsd 9 Sec 24 Twp 85 R 9 W4th 

Alberta Research Council 

Elevation of top of casing 25o6. 44 

Water level 
Depth to water elevation 

Date (11eters) (feet) 

Nov 24/75 

Nov 30/75 282 .90 TOC 1578.5 
Dec: 1/75 282 .90 TOC 1578.5 
Dec: 3/75 282.90 TOC 1578. 5 
Dec: 8/75 283.10 TOC 1577.8 
Dec 13/75 

Dec 18/75 285 .64 MP 1571 . 4 

Jan 12/76 287.75 MP 1564.5 
Feb 10/76 290.85 HP 1554.3 
Mar 5/76 291.47 HP 1552.3 
Apr 5/76 292.28 HP 1549.6 
Hay 7/76 282.87 HP 1580.5 
May 31/76 293.38 MP 1546.0 
June 21/76 293 .77 HP 151t4. 7 
July 20/76 292.99 HP 15lt7.3 
Aug 9/76 293.29 HP 151t6.3 
Aug 30/76 293.58 HP 1545.4 
Sept 27/76 293.95 HP 15"4. 1 
Oct 25/76 294.27 HP 1543. 1 
Nov 24/76 294.60 HP 1542.0 
Dec: 21/76 294.86 11P 15lt1 .2 

MP - Depth from measuring point 
TOC - Depth from top of casing 

10-1215-W-77 

Com• ents 

We 11 C:Ofl't) 1 eted; blown clown 
with air 

DST; FSI • 53# fr~ 1134 ft; 
Water Saqlle 
Install s~lter; 
MP • 0. 58 • TOC, (2508.3) 

Measurement questionable 

S~led ; temp. 6•c 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 10-1530 

Lsd 9 Sec 24 Tp 85 R 9 

Alberta Research Council 

---,----

KB 7.5 ft 

i 
' 

Construction 

Surface casing 24 lb/ft 

wall thickness .264 in 

Main casing 9 1/2 lb/ft 

wall thickness .205 in 

Screen slot width .007 in 

screen OD 4 in 

slots per foot 

material st st 

Note: all depths refer to KB 

w 4th 

25 ft - 3 In bl;lllk .,lpe ----+ 

5 ft - 3 In blank pipe -

10-1530-C-77 

--- 1 in gate valve 
•- roc elev 2505,95 ft 

~ ......... ~ ... ... :·.:... ~ Ground elevation 
I ~ ~ ~- I" • 

- Surface casing OD 8 5/B 

-- Bottom casing 40 ft 

12.2 m 

Cemented to surface 

- Main casing 4 1/2 in 

-
-

Bottom casing 1497 ft 
456.4 m 

Cemented to surface 

Top screen 1515 ft 
461.9 m 

- Bottom screen 1525 ft 
464.9 m 

_ Total depth 1530 ft 
466.5 m 

2504 ft 

in 



( 

( 

c 

(_ 

c 

( 

c 

DRILL STEM TEST 

OBSERVATION WELL NUMBER 10-1530 

Lsd 9 Sec 24 Tp 85 R 9 W4th 

Alberta Research Council 

Elevation: gl 2504 

KB 2512 
Type of test Casing Positrieve 
Date of test December 12, 1975 

Testing company Johnston Testers 

TEST DATA 

Time started 0830 hrs 
Tool opened 0951 hrs 
First flow 3 min 
Initial shut in 30 min 
Second flow 45 min 
Final shut in 90 min 
Pulled loose at 1245 hrs 
Out of hole at 1340 hrs 
Wt on packers 2000 lbs 
Description of blow Fa int In it ial puff. 
Weak flow decreasing to faint and remaining 
throughout second flow period 
Total water recovered 10 ft 
Water sample No . OH 301 

Gas blow 
Re11arks 

HOLE DATA 

Contractor Trl City Drl II ing 
Drill pipe size (OD) 2 3/8" IF 

Drill collar size (ID) v• 
Drill collar length (ft) 29 
Open or screened interval 1515-1525• 

Formation tested Wablskaw 

10 - 1530-D-77 

TOOL SEQUENCE 

Tool 
Length 
(feet) 0 D 

Sub 1. 30 
D.P. Sub 1.20 
MFE Tool 10. 03 
Pos l trieve Packer 2.07 " 1/ 2'1 

Total 14. 60 

Packer Stub ) . 53 
Recorder 7. 70 
Recorder 7. 70 
Total Interval 18.93 

PRESSURE DATA 
(psi) 

Instrument No. 97 90 

Capacity (psig) 1250 1250 

Instrument set at (ft) 1468 1476 

Initial hydrostatic A 104 102 

First flow B 77 76 

Bl 104 102 

Initial shut in c 108 107 

Second flow D 13 13 

01 12 12 

Final shut in G 90 88 

Final hydrostatic H 81 81 

Bl, Dl, etc . Initial Hyd . Pressure 



' DRILL STEM TEST 10-1530-0-77 

( OBSERVATION WELL NUMBER 10-1530 

INTERVAL TESTED 1464-1530 

PRESSURE INCREMENTS 
Recorder RPG-90 
Oecember 12, 1975 

( Initial Shut In 

~ point pressure t+llt/llt ·@ (min) (psi) 
@) .. - ! 

5 106.0 7.00 ! 
10 106.6 4.00 I 

c IS 106.6 3.00 
20 106.6 2.50 
25 107.3 2.20 i 
30 107.3 2.00 

~ 
I 

c 
Final Shut In (0 

point pressure t+llt/llt Q · 
(min) (psi) 

5 ltg . I 19.00 
10 60.6 10.00 
15 68. 5 7.00 @ 20 72.1 s.so 
25 75.1 4.60 

c 30 78.2 4.00 

35 80.6 3.57 
Ito 82.4 3. 25 
45 83.6 3.00 
50 84.8 2.80 

( 55 85.4 2.64 
60 86.1 2.50 
65 86.6 2.38 
70 87.3 2.29 
75 87 .9 2.20 
80 88.4 2. 13 

(_ 85 89. 1 2.06 
90 89 .7 2.00 
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SHUT -IN PRESSURE DATA 
Well Number : 10-1530 
Date : December 12,1975 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.- A 
Pressure= 110 p.s.i. Final s.i. - • 

) ~ 

10 -9 -8 7 6 -5 4 
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3 
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SHUT -IN PRESSURE DATA 
Well Number: 10-1530 
Date :Oecember 12, 1975 

----------------------
Transmissivity• 1 • I 10- 3 2 

X m /day 

Hydraulic Conductivity•4.1 x 10-
7c m/ sec 

Extrapolated Reservoir Init ial s.i.- b. 
Pressure= 101 p.s.i . Final s. i. - • 

4 

• 
• 

10 -9 -8 7 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 10-1530 

Lsd 9 Sec 24 Twp 85 R 9 W4th 

Alberta Research Council 

Sample source 

Date sampled 

DST on 10-1530 

December 12, 1975 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

69 .6 

Mg/L 

750 .0 

o. 1 

390. 0 

363.0 

86.6 

o.o 

3. 4 

878.0 

1.8 

7. 2 

713 .0 

5292.0 

Meq/L 

37.43 

0.01 

16.96 

9.29 

2.87 

o.oo 

0.07 

24.76 

0.03 

41.92 

Total Cations (epm) 

Other Constituents 

12.6 

0.2 ppm 

Field : 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

10-1530-E-77 

Percent 
Cations or Anions 

58.8 

0.0 

26.6 

14.6 

4.1 

0.0 

0.1 

35.6 

0.0 

60.2 

63.7 

12. 7 

78 ppm 

0 ppm 

834 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 10·1530 

Lsd 9 Sec 24 Twp 
0 

85 R 9 W4th 

Alberta Research Council 

Sample source 

Date sallpled 

Bai Jed 

July 20, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesiu~ (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (so:;) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica 
0 
(Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

20.11 

Mg/L 

210.0 

0.1 

331.0 

321.0 

24.4 

0.0 

5.1 

680.0 

0.7 

1.8 

225 .5 

0.3 

1946 

Meq/L 

10. 48 

Oo01 

14. 40 

8. 21 

0.81 

o.oo 

0.11 

19.18 

0.01 

Total Cations (epm) 

Other Constituents 

6000 

12.2 

0. 2 Hg/L 

Field : 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Con!luctivity 

10-1530-E-77 

Percent 
Cations or Anions 

32 

0 

25 

4 

0 

95 

0 

33.10 

8.0 

12. 6 

39 

257 

Mg/L 

Mg/L 
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WELL HISTORY 

OBSERVATrON WELL NUMBER 10-1530 

Lsd 9 Sec 24 Twp 85 R 9 W4th 

Alberta Research Council 

Elevation of top of casing 2505.95 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Nov 22/75 

Dec 1/75 

Dec 12/75 

Dec 16/75 
Dec 18/75 

June 20/76 >1629 
July 20/76 

Aug 9/76 
Aug 30/76 
Sept 27/76 
Oct 25/76 400.05 HP 
Nov 24/76 399.89 HP 
Dec 21/76 399.42 MP 

MP - Depth from measuring point 
TOC - Depth from top of casing 

1193 

1196.1 
1196.7 
1198.2 

approx. 

10-1530-W-77 

Comments 

Well completed; blow down 
with air; producing gas 
Unable to measure due to 
condensation on casing 
DST; FSI • 90# from 1468 ft, 
water sample 
Gas sample collected 
Install shelter; 
MP • 0.72 m TOC, (2508.3) 
Greater than 268 meters 
Sampled; temp. e•c 
Water level approx. 1315 ft 
Could not measure 
Could not measure 
Could not measure 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 10-1700 

Lsd 9 Sec 24 Tp 85 R 9 

Alberta Research Council 

---,----
1 
• 

KB 7.5 ft 

I • 

Construction 

Surface casing 24 lb/ft 

wall thickness .264 in 

Main casing 9 l/2 lb/ft 

wall thickness .205 in 

Screen slot width .007 in 

screen OD " in 

slots per foot 

aaterial st st 

Note: all depths refer to KB 

w 4th 

10 ft - 3 In blank pipe -

10-1700-C-77 

TOC elev 2506. 44 ft 

Ground elevation 2505 ft 

- Surface casing OD 8 5/8 in 

- Bottom casing 40 ft 

12.2 II 

Ce~aented to surface 

- Main casing 4 l/2 in 

-
-

Bottom casing 1694 ft 
516.5 m 

Cemented to surface 

Top screen 1695 ft 

516.8 m 

Bottom screen 1700 ft 
518.3 • 

_ Total depth 1700 ft 

518.3 • 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 10-1700 

Lsd 9 Sec 24 Tp 85 R 9 W4th 

Alberta Research Council 

Elevation : gl 2505 
KB 251.3 

Type of test Casing Pos l lr leve 

Date of test Oecember 10, 1975 

Testing company Johnston Testers 

TEST DATA 

Time started 1100 hrs 
Tool opened 1419 hrs 
First flow 3 min 
Initial shut in .30 min 
Second flow 30 min 
Final shut in 60 min 
Pulled loos e at 1625 hrs 
Out of hole at hrs 
Wt on packers 8000 lbs 
Description of blow Faint initial 
puff. Weak air blow; dead In 20 minutes 
on second opening. 
Total water recovered 
Water sample No. 
Gas blow 
Remarks 

HOLE DATA 

ni I 

Contractor Tri City Dri I ling 

ft 

Drill pi pe size (OD) 2 3/8" IF 
Drill collar size (ID) r• 
Drill collar length (ft) 59 
Open or screened interval 1665-1700' 
Formation tested HcHurray 

10-1700- D-77 

TOOL SEQUENCE 

Tool 
Len&th 
(feet) 0 0 

Sub 1..30 
D.P. Sub 1.20 
HFE Tool 10. 0.3 
Positrleve Packer 2.07 " 1/2" 
Total 14.60 

Pilcker Stub .3 . 5.3 
Recorder 7.70 
Recorder 7.70 
Total Interval 18.93 

PRESSURE DATA 
(psi) 

Instrument No . 97 90 

Capacity (psi g) 1250 1250 

Instrument set at (ft) 1666 1674 

Initial hydrostatic A 
First flow B 

Bl 
Initial shut in c 30 .35 

Second flow D 16 19 

Dl 16 19 

Final shut in G 35 37 

Final hydr ostatic H 123 122 

Bl. Dl. etc. Initial Hyd. Pressure 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 10-1700 

INTERVAL TESTED 1662-1700 

PRESSURE INCREMENTS 
Recorder RPG-90 

December 10, 1975 
!nitial Shut In 

point 
(min) 

Final 

point 
(min) 

5 
10 

15 
20 

25 
30 

35 
40 
so 
55 
60 

Shut 

pressure 
(psi) 

Unreadable 

In 

pressure 
(psi) 

26.2 

27.5 
27.5 

28.7 
30 . 0 
31.2 

32.5 

33.7 
35.6 

35.6 

36.9 

t+t.t / t.t 

t+~t/t.t 

13 .00 

7.00 

5.00 
4.00 

3.40 
3.00 

2.71 
2.50 
2. 20 

2.09 
2.00 
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SHUT-IN PRESSURE DATA 
Well Number: 10-1700 
Date =December 10, 1975 

----------------------
Transmissivity • 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.- 1.>. 
Pressure = 46 p. S. i. Final s.i. - • 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 10-1700 

Lsd 9 Sec 24 Tp 85 R 9 W4th 

Alberta Research Council 

El evation: gl 2505 
KB 2513 

Type of test Casing Posltrleve 

Date of test December 11 , 1975 
Testing company Johnston Testers 

TEST DATA 

Time started 1115 hrs 
Tool opened 1319 hrs 
First flow 3 min 
Initial shut in 30 min 
Second flow 30 min 
Final shut in 60 min 
Pulled loose at 1545 hrs 
Out of hole at 1730 hrs 
Wt on packers 2000 lbs 
Description of blow Weak Initial puff. 
Weak on final - dead In 20 ~lnutes 
Total water recovered 15 ft 
Water sample No. ~ 300 
Gas blow 
Remarks 

HOLE DATA 

Contractor Trl City Drilling 
Drill pipe size (OD) 2 3/8" IF 
Drill collar size (ID) ~· 

Drill collar length (ft) 30 
Open or screened interval 1695-1700' 
Formation tested Hel'lurray 

10- 1700- D- 77 

TOOL SEQUENCE 
Length 

Tool (feet) 
Sub 1.30 
O.P. Sub 1.20 
HFE Tool 10.03 
Positrleve Packer 2.07 
Total 14 .60 

Packer Stub 3. 53 
Recorder 7.70 
Recorder 7. 70 
Total Interval 18.93 

PRESSURE DATA 
(psi) 

Instrument No. 
Capacity (psig) 
Instrument set at (ft) 

Initial hydrostatic A 
First flow B 

Bl 
Initial shut in C 
Second flow D 

990 
1250 
1674 

141 
14 
14 
50 
17 
14 
33 

liS 

0 D 

4 1/ 211 

Dl 
Final shut in G 
Final hydrostatic H 
Bl, Dl, etc. Initial Hyd . Pressure 

197 
1250 
1666 

141 
14 

14 
49 
15 
17 
31 



DRILL STEM TEST 

( OBSERVATION WELL NUMBER 10-1700 

INTERVAL TESTED 1662-1700 

PRESSURE INCREMENTS 
Recorder RPG-90 

( 
December 11, 1975 

!nitial Shut In 

point pressure t+~t/t.t 
(min) (psi) 

5 38.7 ].00 

0 
10 ltz.s 4.00 

15 45. 6 3.00 

20 47.5 2.50 
25 50. 0 2.20 

30 50. 6 2. 00 

0 
Final Shut In 

point pr~ssure t+flt/llt 
(min} (psi) 

5 18.7 13.00 
10 21.9 ].00 

15 23 . 7 s.oo 
20 25.0 lt .. oo 
25 25.6 3.1to 

c 30 26.9 3.00 

35 27 .5 2.71 

40 28.7 2.50 

45 30.6 2.33 

50 31.9 2.20 

0 55 32 .5 2.09 

6o 33.7 2.00 

~}-·
@ 

(0 

@)__ 

I C-1700-0-77 

) ·-1" 

i ~ 
I 
! 

@---

~ 
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SHUT-IN PRESSURE DATA 
Well Number: 10•1700 
Date: December 11, 1975 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.-ll. 
Pressure • 60 p.s.i. Final s.i.- • 
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SHUT-IN PRESSURE DATA 
Well Number : 10-1700 
Date: December 11. 1975 

----------------------
Transmissivity• l • 8 x -3 2 10 m /day 
Hydraulic Conductivity•l.J •10-6cm/sec 

Extrapolated Reservoir Initial s.i-A 
Pressure = 4 9 p. s. i . Final s.i.- • 

10 9 8 7 6 s ... 

0 

• 

/ 
3 

t + .t..t 
~ 

(""') 0 

/ 
/ 

v 

/ 
/ 

-2 

~ 

1 

/ 
l 

0 

140 ·~ 
ci 
CD ... 
::;, 
en 

£ 

130 

120 

0 
I --...I 

0 
0 

I 
0 
I 

-...I 
-...I 



( 

( 

0 

0 

c 

0 

(_ 

WATER ANALYSIS 

OBSERVATION WELL NUMBER 10·1700 

Lsd 9 Sec 24 Twp 85 R 9 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Bailed 

July 20, 1976 

Major Constituents 

Calciull (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (so;> 

Chloride (Cl-) 

Nitrate (NO;) 

Silica . (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

810.0 40.42 

0. 1 0.01 

3138.0 136.49 

154.0 3.94 

40 .8 1. 36 

o.o 0.00 

2.0 0.04 

46oo.o 129.72 

0.9 0.01 

1.6 

988.9 

0.4 

9980 

131.14 Total Cations (epm) 

Other Constituents 

78000 

12.7 

0 . 2 Hg/L 

Field: 

Te111pcrature (C) 

pH 

Carbonate (co;) 

Bicarbonate (Hco;) 

Hydroxide (OH - ) 

CoJ:tductivity 

10-1700-E-77 

Percent 
Cations or Anions 

22 

0 

75.5 

2 

0 

0 

99 

0 

180. 86 

8.5 

13.1 

50 

1129 

Hg/L 

Hg/L 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 10-1700 

Lsd 9 Sec 24 Twp 85 R 9 W4th 

Alberta Research Council 

Sample source DST on 10-1700 

Date sampled December II , 1975 

Major Constituents 

Calcium {Ca ++) 

Magnesium {Mg++) 

Sodium {Na+) 

Potassiull (K+) 

Carbonate (co;) 
Bicarbonate {HC03) 

Sulfate (504) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium {Acidified) 

Total dissolved solids 

Total Anions {epm) 

Lab : 

Conductivity 

pH 

Fluoride (F - ) 

119.3 

Mg/L 

980. 0 

0. 1 

1150. 0 

292 . 0 

62 . 0 

o.o 

2. 0 

2556 . 0 

6. 3 

) .3 

7G6 .0 

5692. 0 

Meq/L 

48. 90 

0.01 

50. 02 

7.47 

2.07 

0 . 00 

0.04 

72 . 08 

0 . 10 

Total Cations (epm) 

Other Constituents 

12.6 

0. 3 PPII'I 

Field: 

Te11perature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivi ty 

10·1700-E-77 

Percent 
Cations or Anions 

46.0 

o.o 

47.0 

7.0 

1.7 

o.o 

o.o 

60.4 

0.1 

37.7 

106.4 

12.9 

0 ppnl 

138 ppm 

I 095 ppr11 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 10-1700 

Lsd 9 Sec 24 Twp 85 R 9 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 10-1700 

Lsd 9 Sec 2lt Twp 85 R 9 W4th 

Alberta Research Council 

Elevation of top of casing 2506 • .1t4 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Nov 17/75 
Nov 29/7r;, 454.85 roc 1014. 5 
Dec 1/75 le53 . 10 TOC 1020.2 
Dec 3/75 .1t55.35 TOC 1012.8 
Dee 8/75 lt47.68 TOC 1038. 0 
Dec 10/75 
Dec 11/75 

Dec 18/75 .lt40. 77 HP 1063. 2 

Jan 12/76 lt31.90 HP 1092.3 
Feb I0/76 427.68 HP 1106.1 
Mar 5/76 423.06 HP 1121.3 
Apr 5/76 lt12 . 90 HP 1154. 6 
Hay 7/76 416.1lt HP 1143.9 
Hay 31/76 41lt.80 HP 1148. 3 
June 21/76 413.69 HP 1151.9 
July 20/76 411.43 HP 1159.3 
Aug 9/76 410.52 HP 1162.3 
Aug 30/76 409.67 HP 1165. 1 
Sept 27/76 408.77 HP 1168.0 
Oct 25/76 408.14 HP 1170.1 
Nov 24/76 407.62 HP 1171.8 
Dee 21/76 407 . 26 HP 11]3. 0 

MP - Depth from measuring point 
TOC • Depth from top of casing 

10-1700-W-77 

Comments 

Well completed, blow down with air 

DST; FSI • 35# from 1666 ft 
DST; FSI • 31# from 1666 ft 
Water sample 
Install shelter; 
KP • 0.76 m TOC, (2508.9) 

New HP • 0.71 m TOC (2508.8) 

Sampled; temp. 8.5•c 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 10~1905 

Lsd 9 Sec 24 Tp 85 R 9 W 4th 

Alberta Research Council 

---.----
! 

KB 7. 5 ft 

I 
t 

Construction 

Surface casing 17 lb/ft 

wall thickness .231 in 

Main casing 9.5 lb/ft 

wall thickness .205 in 

Screen slot width - in 

screen OD 

slots per foot 

material 

- in 

Note: all depths refer to KB 

Open hole interval 85 ft 

25.9 .. 

Open hole dia11eter 2 7/8 in 

10·1905-C - 77 

•- TOC elev 2508. 34 ft 

Ground elevation 2506 ft 

- Surface casing OD 

-- Bottom casing 250 ft 

76.2 m 

Ce11ented to surface 

- Main casing 4 1/2 in 

- Botto11 casing 1820 ft 
554. 9 m 

Cemented to surface 

_ Total depth 1905 ft 
58o.8 II 

7 in 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 10-1905 

Lsd 9 Sec 24 Tp 85 R 9 W4th 

Alberta Research Council 

Elevation: gl 2506 
KB 2514 

Type of test Open hole , Bottom hole 
Date of test November 10, 1975 
Testing co11pany Johnston Testers 

TEST DATA 

Time started 0730 hrs 
Tool opened 0957 hrs 
First flow 3 11in 
Initial shut in 33 min 
Second flow 30 min 
Final shut in 30 min 
Pulled loose at 1133 hrs 
Out of hole at 1400 hrs 
Wt on packers 10,000 lbs 
Description of blow Weak initial puff . 
Dead on second opening 
Total water recovered 30 ft 
Water sample No. - (dri 11 ing mud) 

Gas blow 
Remarks 

HOLE DATA 

Contractor Trl City Drilling 
Drill pipe size (OD) 2 7/8" IF 
Drill collar size (ID) V' 
Drill collar length (ft) 31 
Open or screened interval 1708-1770' 
Formation tested Beaverhi 11 Lake 

10-1905-D-77 

TOOL SEQUENCE 

Tool 
D.P. Sub 
Shut-In Tool 
Hydraulic Tool 
s.s. & Packer 
T.C. & Packer 
Total 
Packer Stub 
Perf 
Recorder 
Recorder 
Perfs 
Sub 
Drill Collar 

Length 
(feet) 

.90 
6. 02 
] . 45 
6.35 
s.go 

26.62 
.80 

s.oo 
4.40 
4.65 

11.00 
3.00 

31.10 
I. 30 Sub 

Total I nterva I 62. 25 
PRESSURE DATA 

(psi) 

Instrument No. 
Capacity (psig) 
Instrument set at (ft) 
Initial hydrostatic A 
First flow B 

Bl 
Initial shut in c 
Second flow D 

Dl 
Final shut in G 
Final hydrostatic H 

65 
1000 
1714 
846 

33 
33 

50 

35 
35 
36 

849 

0 D 

5 1/2" 
5 1/2" 

Bl, Dl, etc. Initial Hyd. Pressure 

64 
1000 
1718 
848 

35 
35 
52 

37 
37 
38 

850 
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DRILL STEM TEST 10·1~05-0·77 

OBSERVATION WELL NUMBER 10-1905 

INTERVAL TESTED 1708- 1770 

c PRESSURE INCREMENTS 
Recorder AKI-65 
November 10, 1975 

Initial Shut In 

point pressure t+At/At 

0 
{min) (psi) 

5 34.3 7.60 
10 37.7 lt.30 
15 41.5 3. 20 
20 lt3.7 2.65 

25 45.7 2. 32 
30 lt8 .3 2. 10 

35 50.0 2.00 

• 
0 

0 .----
·-·· Final Shut In 

point pressure t+At/At 
(min) (psi) 

5 32.5 7.00 
10 33.3 4.00 

0 IS 31t.3 3.00 
20 35.0 2.50 

25 35·7 2.20 
30 36.2 2.00 

0 

(_ 
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SHUT-IN PRESSURE DATA 
Well Number: 10•1905 
Date: November 10. 1975 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.- 6 

Pressure •66 p.s.i . Final s.i. - • 

6 
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SHUT-IN PRESSURE DATA 
Well Number : 10 •1905 
Date : November 10. 1975 

----------------------
10-2 2 

Transmissivity• 2 • 2 X m /day 
Hydraulic Conductivity•1.4 x 10-6cm/sec 

Extrapolated Reservoir Initial s.i.- ~:>. 
Pressure = 39 p. S. i. Final s.i.- • 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 10-1905 

Lsd 9 Sec 24 Tp 85 R 9 W4th 

Alberta Research Council 

Elevation: gl 2506 

KB 2514 

Type of test 
Date of test 
Testing co11pany 

Open hole, Bottom hole 

November II, 1975 

Johnston Testers 

TEST DATA 

Time started 2300 hrs 
Tool opened 0028 hrs 
First flow 2 min 
Initial shut in 30 min 
Second flow 15 min 
Final shut in 30 min 
Pulled loose at 0145 hrs 
Out of hole at 0330 hrs 
Wt on packers 10,000 lbs 
Descri:otion of blow Weak inl~iaj l!l.lff 
on pref1ow. Farnt air blow on f1na flow 
period 

Total water recovered 30 ft 
Water sa11ple No. No 

Gas blow Test satisfactory 

Remarks The Initial shut-in 
is false 

HOLE DATA 

Contractor t...r City Drilling 

Drill pipe size (OD) 2 718" IF 

Drill collar size (ID) r• 
Drill collar length (ft) 31 

Open or screened interval 1769-1820' 
Formation tested Beaverhi 11 Lake 

10-1905-D-77 

TOOL SEQUENCE 

Tool 
Length 
(feet) 0 D 

D.P. Sub .90 
Shut-In Tool 6.02 
Hydraulic Tool 7.45 
Packer 6. 35 5 1/211 

Packer 5.90 5 1/2" 
Total 26.62 
Pclcker Stub . 80 
Perf , . 00 
Recorder .40 
Recorder 
Sub 4. 65 ) . 0 
Drill Collar 31 . 10 
Sub 1.30 
full Nose 1.~ otal Interval 51. 

PRESSURE DATA 
(psi) 

Instrument No. 65 64 

Capacity (psig) 1000 1000 

Instrument set at (ft) 1775 1779 

Initial hydrostatic A 886 888 

First flow B 20 23 

Bl 19 22 

Initial shut in c 776 779 

Second flow D 22 25 

Dl 22 25 

Final shut in G 25 28 

Final hydrostatic H 878 880 

Bl, 01, etc. Initial Hyd. Pressure 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 10-1905 

INTERVAL TESTED IWJ-1820 

PRESSURE INCREMENTS 

Recorder AKI-65 
November II, 1975 

Initial Shut In 

point pressure 
(min) (psi) 

5 691.0 

10 741.0 

15 733.6 
20 727.7 

25 722.9 

30 718.0 

Final Shut In 

point pressure 
(min) (psi) 

5 21.3 
10 22.0 

IS 22.9 

20 23.6 

25 24.3 

30 25.0 

t+llt/llt 

7.00 
4.00 
) .00 

2.50 

2.20 
2.00 

t+M/t.t 

7.00 
4.00 
3.00 

2.50 
2.20 

2.00 
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SHUT-IN PRESSURE DATA 
Well Number : 10-1905 
Date : November 11, 1975 

----------------------
Transmissivity• 3 . 5 X 

-2 2 
10 m /day 

Hydraulic Conductivity• 2.6 x 10-6 em/sec 

Extrapolated Reservoir Init ial s.i.- A 
Pressure :: 2 8 p. s. i. Final s.i. - • 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 10-1905 

Lsd 9 Sec 24 Tp 85 R 9 W4th 

Alberta Research Council 

Elevation: gl 2506 
KB 2514 

Type of test Open hole, Bottom hole 

Date of test November 12, 1975 

Testing company Johnston Testers 

TEST DATA 

Time started hrs 
Tool opened 0357 hrs 
First flow 3 min 
lni tial shut in 30 min 
Second flow 30 min 
Final shut in 30 min 
Pulled loose at 0530 hrs 
Out of hole at 0830 hrs 
Wt on packers 10,000 lbs 
Description of blow Weak air blow on 
preflow. Weak air blow on final flow period 
decreasing to nil In IS minutes 
Total water recovered 30 ft 
Water sample No. - (drilling mud) 

Gas blow No 

Remarks Test satisfactory 

HOLE DATA 

Contractor Tri City Drilling 

Drill pipe she (OD) 2 7/8" IF 

Drill collar si:t.e (ID) 2" 
Drill collar length (ft) 31 

Open or screened interval 1820-1870' 

Formation tested Beaverhill Lake 

10-1905- D- 77 

TOOL SEQUENCE 
Length 

Tool (feet) 0 D 
D.P.Sub .90 
Shut-In Tool 6.02 
Hydraulic Tool 7.45 
Packer 6.35 5 1/211 

Packer 5.90 5 1/2" 
Total 26.62 
Packer Stub .80 
Perf ~.00 
Recorder .40 
Recorder 4.65 
Sub 3.00 
Drill Co11ar 31.10 
Sub 1.30 
Bull Nose 1.00 
Total Interval 51.25 

PRESSURE DATA 
(psi) 

Instrument No. 64 65 

Capacity (psig) 1000 1000 

Instrument set at (ft) 1827 1831 

Initial hydrostatic A 954 956 

First flow B 21 28 

Bl 21 28 

Initial shut in c 137 138 

Second flow D 23 25 

Dl 23 25 

Final shut in G 108 110 

Final hydrostatic H 944 947 

Bl. Dl, etc. Initial Hyd. Pressure 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER I0-1905 

INTERVAL TESTED 1820-1870 

PRESSURE INCREMENTS 
Recorder AK1-65 
November 12, 1975 

Initial Shut In 

point pressure t+llt/llt 
(min) (psi) 

5 31.9 1.60 

10 42.4 1.30 

15 59.6 I. 70 

20 83.2 1.15 

25 110.7 1.12 

30 1)8.8 I. 10 

Final Shut In 

point pressure t+llt/llt 
(min) (psi) 

5 28.2 ].00 

10 )6.5 4.00 

15 49.5 3.00 
20 69.0 2.50 

25 94.4 2.20 

30 109.6 2.00 

I 0-1905-D-77 
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SHUT-IN PRESSURE DATA 
Well Number: 10-1905 
Oate :November 12, 1975 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.- A 
Pressure • 212 p.s. i. Final s.i. - • 
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WATER ANALYSIS 

( OBSERVATION WELL NUMBER 10-1905 

Lsd 9 Sec 24 Twp . 85 R 9 W4th 

Alberta Research Council 

c Sample source Bailed 

Date sampled July 20. 1976 

Major Constituents 

Percent 
Mg/L Meq/L Cations or Anions 

Calcium (Ca++) 192.0 9.58 It 

Magnesium (Mg ++) 166.0 13.66 5 

Sodiull (Na+) 5450.0 237.06 91 

Potassium (K+) 57 .0 1.46 

Carbonate ceo;) o.o 0.00 0 

Bicarbonate (HC03) 154.0 2.52 

Sulfate (S04) 118.0 2.46 

Chloride (Cl-) 9198 .0 259.39 98 

0 
Nitrate (NO;) 1.2 0.02 0 

Silica. (Si02) 12. 2 

Hydroxide (OH-) 

Calcium (Acidified) 205. 7 

Magnesiull (Acidified) 169. 4 

Total dissolved solids 15554 

Total Anions (ep11) 264.39 Total Cations (ep111) 261.76 

Other Constituents 

Lab: Field: 

Conductivity 78000 Te11perature (C) 10.0 

pH 8.0 pH 8.6 

Fluoride (F-) 0. 3 Hg/l Carbonate cco;) 24 Hg/L 

0 Bicarbonate (Hco;) 195 Hg/l 

Hydroxide (OH- ) 

Con~uctivity 

( 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 10-1905 

Lsd 9 Sec 24 Twp 85 R 9 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATTON WELL NUMBER 10-1905 

Lsd 9 Sec 211 Twp 85 R 9 W4th 

Alberta Research Council 

Elevation of top of casing 2508.34 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Nov 13/75 

Dec 4/75 555.10 TOC 687.6 
Dec 8/75 554.90 TOC 688.2 
Dec 12/75 554.75 TOC 688 . 7 
Dec 18/75 55Z..76 HP 689 .7 

Jan 12/76 555.15 HP 688 . .. 
Feb I0/76 556.65 HP 683.5 
Hu 5/76 555.76 HP 686.4 
Apr 5/76 554.95 HP 689.0 
Hay 7/76 553.38 HP 694.1 
Hay 31/76 551.81 HP 699.3 
June 21/76 550.41 HP 703.8 
July 20/76 549. 35 HP 707.3 
Aug 9/76 5116.16 HP 717 .8 
Aug 30/76 544.81 KP 722.2 
Sept 27/76 543.00 HP 728. 2 
Oct 25/76 541.27 HP 733.8 
Nov 24/76 539.45 KP 739.8 
Dec 21/76 537.81 HP 745.2 

MP - Depth from 11easuring point 
TOC - Depth fro11 top of cas i ng 

10-1905-W-77 

Co11ments 

Well coJnpleted; blown down 
with air 

Install shelter; 
HP • 0.29 m TOC, (2509.3) 

New HP • 0.26 m TOC (2509.2) 

Sampled; temp. 1o•c 
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INTRODUCTION 

The Groundwater Division of Alberta Research Council undertook, 

in 1974, to investigate the regional hydrogeology of the Athabasca 

Oil Sands. The purpose of this study is to develop a hydrogeological 

model of the area for use in technical and environmental planning. 

Some examples of potential uses of the mqdel are: locating water 

supplies for towns and processing plants. planning dewatering schemes 

in the vicinity of mines, determining the position of storage sites 

for solid and liquid industrial waste on the surface or underground, 

and planning restoration of disturbed land. 

I-77 

Groundwater data is not abundant in the area, so installation of 

groundwater observation wells was necessary. These observation wells 

were drilled in groups in order to sample heads and chemistry at various 

depths below the surface. Seven sites (numbers 1, 2, 3. 6, 7, 8 and 9), 
containing 36 individual wells, were instrumented in this manner during 

the winter of 1974-75. Eight sites (numbered 10, 11, 12, 13, 14, 15 

16 and 17). containing 38 individual wells, were instrumented during the 

winter of 1975-76. 

The factual details of this system are important to users for 

various differing reasons and thus a readily available document out

lining these details is warranted. This publication groups the infor

mation by site. There is one publication for each we.ll site. Included 

in each site publication are : I) geological and geophysical logs; 

2) annual hydrographs, 3) drill stem test results, 4) aquifer testing 

results, 5) well history. 6) water analyses, and 7) well completion 

details. The page indexing system is also consi·stent with the updating 

process . All update volumes will be n~ted in the Alberta Research Council 

List of Publications. 
i . 

Each site publication is divided into sections dealing with each 

individual well in addition to this Introduction and a Legend. There 

are 15 piezometer nests in the system and thus there are 15 separate 
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site publications In Information Series 69. Table I lists t he location 

of wells in the system as of August 31, 1976. Figure 1 indicates the 

location of these wells. Publications are available as of the date of 

this document for all sites. 

Five oil companies have made available a total of nine wells for 

inclusion in the system. Data from these wells will be published in 

the same format as those constructed with government financing . 
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Various oil companies have contributed to the Observation Well 

Network through the loan of wells installed by them. These companies 

were, as of August 31, 1976: BPOG Operations Ltd., Petrofina Canada 

Ltd., Tenneco Oil and Minerals Ltd., Shell Canada Ltd. and Home Oil 

Company Ltd. 
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Table 1 
Athabasca Oil Sands Observation Wells I' 

August 31. 1976 

location Site Number (W 4th) 

Lsd 8-15-96-11 1 

Lsd 1-11-97-12 2 

Lsd 9-26-97-13 3 
Lsd 2-18-95-9 6 

Lsd 13-20-95-8 7 
( 

Lsd 5-30-94-7 8 

Lsd 1 and 9 Lsd 16-4-94-6 

Lsd 9-2!t-8S-9 10 

Lsd 16-2-87-9 11 

Lsd 8-27-88-9 12 

Lsd 8-11-90-12 13 
Lsd !t-15-92-12 14 

Lsd 15-33-89-16 15 ( 

Lsd 6-13-90-10 16 

Lsd 13-12-94-11 17 

Lsd 15-3-96-11 BP-1W 

Lsd 14-36-95-12 BP-2WA 

Lsd 5-21-95-12 BP-3W 

Lsd 9-20-95-12 8P-4W 

Lsd 1-1-96-11 Fina 73-2 

Lsd 9-9-96- 10 Fina 73-6 

Lsd 10-20-96-7 Tenneco 1 ( 
Lsd 3-28-94-9 Home 4 

Lsd 1 0-"25-95-1 0 Shell PW-4 

Lsd 10-24-95-9 Shell PW-2 

Lsd 10-25-95-10 Shell Obs-7 
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PAGE INDEXING 

The numbering of pages in the report is as follows: 

where: 

We 11 Number 

Subject Code 

l 

G 

c 
D 

A 

E 

H 

w 

\~ell Number - Subject Code - Year of Publication 

the name used for designating the well 

as follows: 

Introduction (no site number indicated) 

Legend (no site number indicated) 

General site information including geological logs, 

geophysical logs, site plan (no well number indicated) 

and summary of contents 

Well construction details 

Drill stem testing 

Aquifer testing 

Chemical analyses including multielement analyses 

and routine water analyses 

Annual hydrograph 

We~ 1 h I story 

Year of Publication- the last two numerals of the year of publication. 

So that new pages may be easily added, pages have not been consecutively 

numbered. The user should insert new pages in the appropriate order within 

tha tabbed section for that particular well. 



Rock Unit 

t iII 

sand & gravel 

sand 

sandstone 

sandstone, arkosic 

s i It 

s i I tstone 

siltstone & sandstone 

clay 

clay, sandy 

claystone, shale 

sandstone & shale 

oi I sand 

limestone 

limestone, shaley 

dolomite 

dolomite, argillaceous 

rock salt 

gypsum & anhydrite 

coa l 

igneous rock 

1 · 77 

GEOLOGICAL LEGEND 

Stratigraphic Unit 

Pleistocene and Recent 

Qd Surface deposits 

Cretaceous 

Ks Smoky Group 

Klb 

Kd 

Ksh 

Kpl 

Kj 

Kg 

Kc 

Kw 

Km 

Dwd 

Obi 

Dsw 

Dmk 

Ope 

Om 

Omr 

01 

Devonian 

Precambrian 

La Biche Formation 

Dunvegan Formation 

Shaftesbury Formation 

Pe l ican Fo rmation 

Joli Fou Formation 

Grand Rapids Formation 

Clearwater Formation 

Wabiskaw Member 

McMurray Formation 

Woodbend Group 

Beave rhi II Lake Formation 

Slave Point Formation & 

Fort Vermilion Formation 

& Watt Mountain Formation 

Muskeg Formation 

Pra irie Evaporite Formation 

Methy Formation 

(Keg River Formation equivalent) 

Mclean River Formation 

(Chinchaga Formation equivalent) 

La Loche Formation 

Undivided 

( 

( 

( 
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Symbol 

C&Gll 
( 

CPS 

elev 

{ epm 

ft 

gl 

10 

igpm 

KB 

Lsd 

m 
2 m pd 

Mer ( 
Meq/l 

MFE 

Mg/l 

Min 

MP 

MV 

00 

c ppm 

psi 

Q. 

R 

( 
RBP 

Road All 'c 

SCL 

( 

SYMBOLS 

Units or Parameter 

Analysis done at Chemical and Geological 

laboratories ltd. 

counts per second 

elevation in feet above mean sea level 

(geodetic datum) 

equivalents per million 

foot 

ground tevel - feet above geodetic datum 

inside diameter - inches 

Imperial gallons per minute 

Kelly Bushing 

legal subdivision 

metre 

square metres per day 

meridian 

milliequivalents per litre 

multi formation evaluator 

milligrams per litre 

minutes 

measuring point 

mi 11 i vo Its 

outside diameter - inches 

parts per mi II ion 

pounds per square inch 

pumping rate - igpm 

range 

recorder bypass 

road allowance 

L- 77 

Analysis done at Shell Canada ltd., Exploration 

and Production Laboratory 



Symbol 

Sec. 

ss 

T 

t 

t• 

6t 

Tp 

TOC 

TSTM 

WILL 

Wt 

biocl 

brae 

bry 

calc 

carb 

cht 

fJd 

g1auc 

gvl 

hvy 

1t 

mnrl s 

pbl 

qtz 

strgr(s) 

stroms 

subang 

subrd 

Units or Parameter 

section 

stainless steel 

transmissivity - square metres/day 

time since pumping started (pump testing) 

or time of flow period (drill stem testing) -

minutes 

time since pumping stopped - minutes 

time of shut in period - minutes 

township 

top of casing 

too small to measure 

L- 77 

Analysis done at Western Industria l Laborator ies Ltd. 

weight 

GEOLOGICAL ABBREVIATIONS 

bioclast 

brachiopod 

b'ryozoan 

calcareous 

carbonaceous 

chert 

feldspar 

glauconite, glauconitic 

gravel 

heavy 

1 i ght 

minerals 

pebbles 

quartz 

stringer(s) 

stromatoporoids 

subangular 

sub rounded 

( 

( 

( 

( 

( 

l 
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CHEMICAL ANALYSES 

Two types of chemical analysis were performed on water samples: 

a complete routine analysis and a multielement analysis (multielement 

radio frequency induction coupled plasma emission spectrometer}. Some 

of the samples collected appear to be influenced by the cement used to 

seal the well cas ing into place. Water affected by cement will exhibit 

high values of pH, hydroxide, calcium and chloride. The reader should 

regard waters with a pH greater than about 10 as probably cement

contaminated. 

Cementing of the casings into place must be done due to the close 

proximity of the wells to each other in the site. Wi thout cement, the 

movement of fluids and transmission of pressures along the boreholes 

would always be a possibility. It i s expected that the influence of 

the cement will diminish with time . 

All wells in the Network will be sampled by bail ing at least once 

a year for the first few years . Results of analyses performed on samples 

obtained during July 1976 are included in this report. 

Host routine water analyses are being done at Alberta Research Council. 

Those done at other laboratories are indicated by a notat ion under "Sample 

source" and are limited to samples from wells contributed by oil companies. 

Spectral emission estimates were done at commercial laboratories. 

WELL CONSTRUCTION 

The general procedure at each site was to drill the deepest well 

first to determine the exact geology of the location . 

shallower aquifers were then selected for monitoring. 

well 30 to 50 feet deep was constructed at each site. 

Two to four 

A water table 

Once an aquifer was selected for monitoring the construction 

procedure was generally as follows : 
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1. drill to about 5 feet above the zone 

2. land casing and cement to surface 

3. drill through the aquifer using very light mud 

4. insert a screening device (if necessary) 

5. develop the well with air. 

The section on 11Well Construction" notes any changes from the 

above procedure. Information such as casing tallies, amounts of cement, 

types of float equipment and daily drilling precis are not included. This 

type of Information is available from the Engineer's Report on file at 

the Groundwater Division. 

A conventional oil-field cementing unit was utilized to cement casing 

strings. Cement returns to the surface were observed in nearly every 

well. 

WELL HISTORY 

A record is kept of all major events occurring to each well. This 

is presented in the 11Well History11 • Included in this tabulation are 

manual measurements of water level, pumping tests, water sampling, and 

any other event of potential hydrogeological interest. 

GENERAL SITE INFORMATION 

This section contains: 

1) A welt site plan showing location within the section and a detail 

showing the configuration of the Individual wells. 

2) A geological sample description giving the field description of the 

actual sample obtained during the drilling of the deepest hole. 

Samples were usually obtained at tO-foot intervals of drilling. 

3) Geophysical and geological logs of the deepest hole. Spontaneous 

potential, single point resistance, natural gamma, caliper and 

neutron were the logs run during the 1975-76 drilling. Results 

of the caliper logs are not presented. The geological log 

presented represents an interpretation based upon the sample 
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description and the geophysical logs. The open portion of each 

well is indicated along the left side of the geological log. 

4) A summary of contents page noting the number of pages in each 

of the subject areas that have been issued for that site. Pages 

which have been replaced because of errors are noted in the total. 

Geological and geophysical logging was not done on every well at 

a site. It was assumed that geological conditions would be reasonably 

uniform across the site and that the extra effort was not warranted. 

ANNUAL HYDROGRAPHS 

There are two methods for monitoring of water levels in the 

Observation Well Network; either by continuous recorder or by monthly 

manual measurements. Wells in which the depth to water is less than 

about 200 feet are usually instrumented with a Stevens Type F recorder 

equipped with a 32 day clock. If the depth to water exceeds about 200 

feet this type of recording procedure is not adequate. At present monthly 

manual measurements are made in those wells where the depth to water 

exceeds 200 feet. 

AQUIFER AND DRILL STEM TESTING 

Soon after completion, some wells were tested for production 

either by pumping or bailing. Information from these types of tests 

is presented in the section on "Aquifer Testing". 

Many wells, particularly the very deep ones, exhibit very low 

static heads. This great depth to water made pumping tests impossible 

because of the nature of the equipment available. Bailing tests on 

wells with very great depths to water are extremely difficult due to 

the measuring tape sticking to the wet casing. 

Drill stem testing equipment was utilized in two manners during 

the 1975-76 drilling program. Open hole- bottom hole drill stem tests 
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were conducted in the Devonian sediments to locate relatively productive 

zones for well completion. Casing tests were performed on completed 

wells at Site 10, 11 and 15 because of great depth to water or low 

permeability in the completion zone. 

Information from these drill stem tests is presented under the 

heading 11 Dri11 Stem Testing••. Results of open hole- bottom hole tests 

are presented i n the section containing information about the deepest 

well at the Site as this i s the hole in which the tests were conducted . 

An exception to this is at Site 14 where three tests were conducted 

on hole 14-699 and six tests performed in 14-1590. 

A Horner Plot of shut-in pressure versus the dimens ionless 

(t + 6t)/6t is presented . The value of static reservo i r pressure is 

obta ined from this procedure. Values of transmissivity and hydraulic 

conductivity can also be obtai ned from this plot in the following manner : 

where: 

v 
t 

T 

H 

K 

h 

Qb 
1440 v = t 

162.6 Qb 
T = H 

T K = -h 

= production rate in barrels per day 

• volume of production into drill collars and stem 

= total flow time of test 

-
= 
= 

transmissivity in mill i darcy-feet 

slope of final shut-in pressure plot 

permeability in millidarcys (1 millidarcy • 10-6 em/sec) 

= thickness of the aquifer- usually the length of the 

tested section. 
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The results of aquifer testing by pumping or bailing are presented 

on a semilog or Jacob type plot. Calculations of transmissivity are 

according to the Modified Nonequilibrium Formula or the analogous 

Recovery Formula as follows: 

(For pumping) 

or 

09 1 f.ct+t~> ct+t~>, 
• 2 Q ogJ 0 Ll t I 2 t I IJ 

T a ----~----~----------------------~ d2 - d) 
(For recovery) 

where: 

d2, d) ~ depth to water at corresponding subscripted time 

(meters) d2>t1 

t2. tl = time since pumping started, t2>tl 

t ... length of time pumping 
t• time since pumping stopped: t + t 1 

)2 
ct + t~> = ( t• > t I ] 

T - transmissivity in sequence meters per day 

Q = pumping rate in imperial gallons per minute 

That portion of the drawdown plot used to calculate the transmissivity 

is indicated on each drawing. 



SUMMARY OF CONTENTS 11-G-77 

SITE NUMBER ELEVEN 

( Lsd 16 Sec 2 Twp 87 R 9 W4th 

Alberta Research Council 

number of pages distributed for this site in 1977 

( 
title well name page 

site 11-33 11 -130 11-460 11-595 11-920 

c Introduction 4 -- - -- -- --

Legend 9 -- - -- - --

Site Plan 1 - - -- - -

Geological 
Sample 

Description 3 - - -- -- --

Geophysical and 
Geological Logs 1 - -- -- -- ·-

Well Construction - 1 1 1 1 1 

Drawdown Plot - I 6 0 0 0 

Drill Stem Test - 0 0 0 2 11 

Shut - In Pressure 
Data - 0 0 0 2 9 

Water Analysis - 2 2 0 2 2 

Water Level 
Hydro graph - 1 1 0 1 l 

( 
Well History - 1 1 1 I 1 

( 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Eleven 

Lsd 16 Sec 2 Twp 87 R 9 W4th 

Alberta Research Council 

Ground elevation 1409 

1417 

Total depth 920 feet 

KB elevation 

Interval 
from 
(feet 

8 

10 

20 

40 

so 

140 

180 

190 

250 

270 

280 

290 

320 

340 

below 
to 

KB) 

10 

20 

40 

80 

140 

180 

190 

250 

270 

280 

290 

321> 

340 

350 

Description Formation 

Clay, brown, sandy, calc cement, some 
pebbles 

Sand, white-grey , fine-coarse grained, subrounded, 
poorly sorted, excellent porosity, qtz, fld, It 
cht, hvy mnrl, some pebbles 

Silt, medium grey, sandy, calc cement, some 
pebbles 

Clay, medium grey, si lty, calc cement, mica, 
carbonaceous flakes, some pebbles 

Sandstone, I ight grey, fine grained, silty, 
calc cement, fair-good porosity , subangular, 
well sorted, qtz, It cht, fld, mica, thin 
coal beds 

Shale, medium grey, calc cement, mica 

Shale, dark grey, silty, calc cement, thin 
coal beds 

Shale medium-dark grey, calc, si lty strg 

Siltstone, It grey, ca lc ferruginous , pyrite, 
thin sandy interbeds 

Sandstone, brown , fine grained, silty, fair porosity, 
poor sorting, calc, ferruginous, qtz , fld , shale, 
medium grey, s ilty interbedded 

Shale, medium grey , silty, calc, ferruginous, 
sandy strg 

Shale, medium grey, silty, dolomite cement, mica. 
silt, grey sandy strg 

Clay, medium grey and shale grey, silty, inter
bedded with thin,sllty,grey sand strg 

Clay as above; reddish,silt y sand, argillaceous 
s trg 

Drift 

Grand Rapids 

Clearwater 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Eleven (continued) 

Lsd 16 Sec 2 Twp 87 R 9 W4th 

Alberta Researlh Council 

Ground elevation Total depth 

.KB elevation 

Interval 
from to 
(feet below KB) 

350 

370 

400 

420 

440 

450 

460 

490 

520 

550 

575 

370 

400 

420 

440 

450 

460 

490 

520 

550 

575 

595 

600 

Description Formation 

Clay, medium grey and shale,medium grey, silty 
interbedded 

Shale, medium grey, calc, thin coal strg 

Shale, medium grey, silty, calc; sand,lt 
grey silty , qtz, glauc on the bottom 

Sandstone, It grey, fint ~rained, silty 
fair porosity,subrounded, well sorted, 
qtz , glauc; thin shale,medium grey 

Sandstone, It grey, fine grained, poor 
porosity, subrounded, well sorted, qtz, 
glauc, 1 ightly oil impregnated 

Sandstone , as above, siltstone lenses 

Sandstone, It grey, fine-medium grained, 
fair-good porosity, subrounded, well sorted, 
qtz, argillaceous, light oil stain; inter
bedded wl th dark shale 

Sandstone, It brown, silty, fair-good 
porosity, subrounded, well sorted, partly oil 
stained, carbonaceous, argillaceous; dark grey 
clay interbeds 

Sandstone, It grey, fine-medium grained, good 
porosity, subrounded, well sorted, oil stained, 
qtz, It chert, glauc traces; Interbedded with 
sandy silts tone 

Siltstone, medium grey; dark grey clay 
interbedded 

Sandstone, It brown,fine-coarse grained, subrounded, 
good-excellent porosity, lightl y oil stained, qtz, 
It chert, hvy mnrl, carbonaceous, SOMe dark shale 
strg 

Wheathered buff and It grey argillaceous 1 imestone, 
with dark grey calc shale, pyrite 

McMurray 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Eleven (continued) 

Lsd 16 Sec 2 Twp 87 R 9 W4th 

Alberta Research Council 

Ground elevation 

KB elevation 

Interval 
from to 
(feet below KB) 

600 630 

630 660 

660 680 

680 770 

770 810 

810 Slto 

81tO 860 

860 890 

890 900 

900 910 

Total depth 

Description Formation 

Limes tone, buff-It grey , argillaceous, fos
siliferous (cr inoids), pyrite 

Limestone, It grey , fossiliferous, dolomitic 
replacement, salt casts 

Limestone, buff, argillaceous, fossiliferous, 
pyrite , some dark grey,calc shale Interbedded 

Shale, dark and medium grey, calc, pyr i te; inter
bedded with limestone (20-30%), It grey, argil
laceous, fossiliferous , leaching, calcite recry
stallization 

Limestone, buff-It grey, argillaceous, fossil ife
rous, pyrite; dark calc shale strg 

Shale, dark grey (60-70%), calc, pyrite; l imes tone, 
buff, argillaceous (30-40%) 

Limestone , buff , argillaceous, pyrite ; with inter
bedded shale, dark grey, dolomitic , ferruginous 

Harlstone, grey, silty, cal c, argillaceous ; inter
bedded with red-brown, calc, argillaceous silts tone 
and green calc shal e 

Limestone, buff to It grey, fossiliferous, argil
la ceous 

Shale, grey, calc, pyrite 

Beaverhill Lake 



GEOPHYSICAL AND GEOLOGICAL LOGS 
OBSERVATION WELL SITE 11 
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WELL CONSTRUCTION . 

OBSERVATION WELL NUMBER 11-33 

Lsd 16 Sec 2 Tp 87 R 9 W4th 

Alberta Research Council 

---,----
1 

KB ft 

I 
t 

Construction 

Surface casing lb/ft 

wall thickness in 

Main casing I 7 lb/ft 

wall thickness .231 in 

Screen slot width .007 in 

screen 00 4 in 

slots per foot 

material st st 

Note: all depths refer to 
ground 

5 ft - 3 in blank pipe 

5 ft - 3 in blank pipe --

•- TOC elev 1411.65 ft 

Ground elevation 

- Surface casing OD 

- Bot tom casing - ft 

Cemented to 

- Main casing 

Botto111 casing -

- Ill 

7 in 

22 ft 
6.7 Ill 

Top screen 23 ft 
7 m 

Bot tom screen 28 ft 

_ Total dep-th 

8.5 m 

33ft 
10. I II 

11-33-C-77 

1410 ft 

in 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 11-33 

Lsd 16 Sec 2 Twp 87 R 9 W4th 

Alberta Research Council 

Sample source Balled from ll-33 

Date sampled December 9, 1975 

Major Constituents 

Calcium (Ca++) 

Magnesium {Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (C03) 

Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide {OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (eprn) 

Lab: 

Conductivity 

27.5 

Mg/L 

11.9 

3.9 

560.0 

2.9 

o.o 

1035.0 

238.0 

196.0 

5.7 

10.7 

1512.0 

Meq/L 

o. 59 

0.32 

24.36 

0.07 

o.oo 

0.09 

Total Cations (eprn) 

Other Constituents 

Field: 

Temperature (C) 

11-33-E-77 

Percent 
Cations or Anions 

2.3 

1.3 

96.1 

0.3 

0.0 

61.6 

18.0 

20.0 

0.3 

25.3 

pH 

2800 

8.0 pH 8.3 

Fluoride (F-) 1.6 ppm Carbonate (CO;) 

Bicarbonate (Hco;) 
Hydroxide (OH ) 

Conductivity 

0 ppm 

1088 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 11-33 

Lsd 16 Sec 2 Twp. 87 R 9 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Bailed 

July 20, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg ++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HCOj) 

Sulfate (SO~) 

Chloride (C 1 -) 

Nitrate (NO;) 

Silica. (Si02 ) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm} 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

7.2 0.36 

3.5 0.29 

sso.o 23.92 

2.5 0.06 

o.o o.oo 

1005.0 16.47 

217.0 4.52 

126.0 3.55 

0.4 0.01 

3.9 

6.6 

3.9 

1410 

24.55 Total Cations (epm) 

Other Constituents 

2200 

8.1 

1. I Hg/L 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH 

Con~uctivity 

11-33-E-77 

Percent 
Cations or Anions 

2 

97 

0 

0 

67 

18 

15 

0 

24.64 

4.5 

8.7 

43 

981 

Hg/L 

Hg/L 
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VVATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 11-33 

Lsd 16 Sec 2 Twp 87 R 9 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 11-33 

Lsd 16 Sec 2 Twp 87 R 9 W4th 

Alberta Research Council 

11 · 33-W-77 

Elevation of top of casing 1411 . 65 (Until October 28/76) 
1412. 14 (After October 28/76) 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Nov 26/75 
Dec 9/75 1.07 TOC 1408.1 

Dec 18/75 

Jan 12/76 I . 20 MP 1410. 2 
Jan 21/76 
Har 4/76 I. I 9 HP 1410.2 
Apr 5/76 
Hay 3/76 I. 26 HP 1410.0 
June 3/76 I . 27 HP 1409. 9 
June 24/76 1. 18 HP 1410. 2 
July 20/76 I. 13 HP 1410.4 

1.31 HP 1409.8 
Aug 11/76 I. II HP 1410.5 
Sept 1/76 1. 03 HP 1410.7 

1.07 HP 1409. 1 

Sept 29/76 TOC 1410.2 
Oct 28/76 TOC 1410.2 

Nov 24/76 .75 HP 1410. I 
Oec 21/76 . 77 HP 1410. I 

MP - Depth from measuring point 
TOC - Depth from top of casing 

Comments 

Well completed 
Bail test; T • 5 IGPD/FT; 
Water sample 
Install shelter; 
HP • 0.74 m TOC, (1414 . I) 

Frozen 
Frozen 
Frozen 

After sample; temp. 4.5°C 

Bailed 5 gallons of water 
Added 10 gallons of kerosene; 
water level elevation adjusted 
downward by 1.5 ft after this dat.e 

Added 0.15 m of casing 
New HP = 0.59 m TOC, (1414 . 1) 
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WELL CONSTRUCTION, 

OBSERVATION WELL NUMBER 11-130 

Lsd 16 Sec 2 Tp 87 R 9 W 4th 

Alberta Research Council 

---,----
1 

KB 7.5 ft 

I 
t 

Construction 

Surface casing 24 lb/ft 

wall thickness .264 in 

Main casing 14 lb/ft 

wall thickness ,244 in 

Screen slot width .007 in 

screen OD 4 in 

slots per foot 

material st st 

Sand pack 4 cubic feet 10-20 
frac sand 

Note: all depths refer to KB 

10 ft - 3 rn blank pipe 

5 ft - 3 rn blank pipe 

--

-

11-130-C-77 

•- TOC elev 1409.84 ft 

Ground elevation 1408 ft 

- Surface casing OD 8 5/8 in 

- Bottom casing 28 ft 

8.5 m 

Cemented to surface 

- Main casing 5 1/2 in 

Bottom casing 106 ft - 32-3 m 

Cemented to surface 

Top screen 100 ft 
30.5 m 

Bottom screen 115 ft 
35. I m 

- Total depth 130 ft 
39.6 m 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 11-130 

Lsd 16 Sec 2 Twp 87 R 9 W4th 

Alberta Research Council 

Sample source Pump Test 

Date sampled December 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+} 

Carbonate (co;} 

Bicarbonate (HC03} 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

18, 1975 

Major Constituents 

Mg/L Meq/L 

69.0 3.44 

191.0 15. 72 

7000. 0 304.48 

41.2 1.05 

0. 0 o.oo 

1069.0 17. 52 

14.5 0.30 

11996.0 338. 30 

0.0 0.00 

15.6 

19008.0 

356.1 Total Cations (epm) 

Other Constituents 

8.1 

0.7 ppm 

Field: 

Te11perature (C) 

pH 

Carbonate (co;) 

Bicarbonate (HCOi) 

Hydroxide (OH-) 

Conductivity 

11-130-E-77 

Percent 
Cations or Anions 

1.1 

4. 8 

93 .8 

0.3 

0.0 

4.9 

0.1 

95.0 

o.o 

324.6 

7.2 

0 ppm 

586 pplll 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 11-130 

Lsd 16 Sec 2 Twp 87 R 9 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled July 20, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica . (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

10.83 

Mg/L 

53.0 

22.0 

146.0 

4.6 

0.0 

539 . 0 

19.7 

56.0 

0.4 

10.0 

ss.o 
26 .4 

556 

Meq/L 

2.64 

1. 81 

6. 35 

0.12 

0.00 

8.83 

0.41 

1. 58 

0.01 

Total Cations (epm) 

Other Constituents 

960 

7.4 

0.2 Mg/L 

Field : 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HCOi) 

Hydroxide (OH-) 

Con~uctivity 

11-130-E-77 

Percent 
Cations or Anions 

24 

17 

58 

0 

82 

4 

15 

0 

10.92 

8.0 

7.1 

561 Mg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 11-130 

Lsd 16 Sec 2 Twp 87 R 9 W4th 

Alberta Research Council 

I I I I I I I I T I I I I I I 
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11·130-W-77 

WELL HISTORY 

OBSERVATfON WELL NUMBER 11-130 

Lsd 16 Sec 2 Twp 87 R 9 W4th 

Alberta Research Council 

Elevation of top of casing 1409.84 (Until Hay 7/76) 
141 I . ~1 (After Hay 7/76) 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Dec 4175 

Dec 9/75 TOC 1409.8 
Dec 13/75 

Dec 17/75 

Dec 19/75 
Jan 12/76 TOC 1409.8 
Jan 21/76 TOC 1409.8 
Mar 4/76 
Apr 5/76 TOC 1409.8 
Hay 7176 TOC 1409.8 
June 2/76 0. 50 TOC 1409.8 
June 24/76 0.91 HP 1409.8 
July 20/76 0.92 HP 1409.8 

0.89 HP 1409.9 
Aug 11/76 0.84 HP 1410.0 
Sept 1/76 0. 72 HP 1410.4 
Sept 29/76 0.65 MP 1410.7 
Oct 28/76 0.57 MP 1410.9 
Nov 24/76 
Dec 21/76 

MP · Depth from measuring point 
roc · Depth from top of casing 

Comments 

Well completed ; 
Well blown down with air 
Bail test; T • 282 IGPD/FT 
Ball 500 IGal., blow with 
air for 7 hours 
Pump test; Q • 8 IGPH, 
T • 581 IGPD/FT 
Install shelter 

Could not measure 

Added 0.46 m of casing 

HP • 0.42 m TOC, (1412.7) 

After sample; temp . 8°C 

Frozen 
Frozen 
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WELL CONSTRUCTION, 

OBSERVATION WELL NUMBER 11-460 

Lsd 16 Sec 2 Tp 87 R 9 

Alberta Research Council 

---.----
1 

KB 7.5 ft 

Construction 

Surface casing 24 lb/ft 

wall thickness .264 in 

Main casing 14 lb/ft 

wall thickness . 244 in 

Screen slot width .007 in 

screen OD 4 in 

slots per foot 

material st st 

Note: all depths refer to KB 

w 4th 

10 ft - 3 In blank pipe -

15 ft - 3 in blank pipe__. 

5 ft - 3 in blank pipe 

11-460-C-77 

--- 1 in gate valve 
.. _ TOC elev 1410.82 ft 

(top of first collar above ground) 

Ground elevation 1409 ft 

Surface casing OD 8 5/8 in 

-- Bottom casing 28 ft 

8.5 m 

Cemented to surface 

- Main casing 5 1/ 2 in 

Bottom casing 415 ft - 126.5 m 

Cemented to surface 

Top screen 420 ft 
128 m 

- Bottom screen 435 ft 
132.6 m 

- Top screen 450 ft 

Bottom screen 
137. 2 11 
455 ft -

138.7 m 

_ Total depth 460 ft 
140. 2 m 
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WELL HISTORY 

OBSERVATrON WELL NUMBER 11-460 

Lsd 16 Sec 2 Twp 87 R 9 W4th 

Alberta Research Council 

Elevation of top of casing 1410.82 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Dec 7/75 

Dec 8/75 122.24 roc 1009.8 
Dec 9/75 122 . 16 roc 1010.1 
Dec 19/75 

Jan 12/76 134.36 HP 971 . 7 

Feb 11/76 128. 82 HP 989.9 
Mar 4/76 Dry 
Apr 5/76 l>ry 
May 3/76 l>ry 
June 3/76 Dry 
June 24/76 l>ry 
July 20/76 Dry 
Aug 11/76 Dry 
Sept 1/76 Dry 
Sept 29/76 Dry 
Oct 28/76 Dry 
Nov 25/76 Dry 

MP - Depth from measuring point 
TOC - Depth fro~ top of casing 

11-460-W-77 

Comments 

Well completed; Blown down 
with air 
Well producing gas 

Sample gas; Install shelter 
HP • 0. 47 ~ TOC, (1412 . 4) 
Install casing flange and gate 
value to stop gas flow 

Producing gas 
II 

HP • 0.66 m TOC, (1413.0) 

Could not sample 

Gas pressure 91/ 
Gas pressure 81 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 11-595 

Lsd 16 Sec 2 Tp 87 R 9 W 4th 

Alberta Research Council 

KB 7.5 ft 

I • 

Construction 

Surface casing 24 lb/ft 

wall thickness . 264 in 

.Main casing 14 lb/ft 

wall thickness .244 in 

Screen slot width .007 in 

screen OD 4 in 

slots per foot 

material st st 

Note: all depths refer to KB 

10 ft - 3 in blank pipe --. 

5 ft - 3 In blank pipe 

11-595-C-77 

• - TOC elev 1412.06 ft 

Ground elevation 1410 ft 

- Surface casing OD 8 5/8 in 

-- Bottom casing 28 ft 

8.5 m 

Cemented to surface 

- Main casing 5 1/2 in 

- Bottom casing 575 ft 
175.3 II 

Cemented to surface 

Top screen 580 ft 
176.8 m 

Bottom screen 590 ft 
179.9 II 

._ Total depth 595 ft 
181.4 m 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 11-595 

Lsd 16 Sec 2 Tp 87 R 9 W4th 

Alberta Research Council 

Elevation· gl 
KB 

1410 
1418 

Type of test 
Date of t l·st 

Testing company 

Casing Positrieve 

December 14, 1975 

Johnston Testers 

TEST DATA 

Time started 1445 hrs 
Tool opened 1517 hrs 
First flow 3 min 
Initial shut in 30 min 
Second flow 30 min 
Final shut in 60 min 
Pulled loose at 1730 hrs 
Out of hole at 1800 hrs 
Wt on packers 1000 lbs 
Description of blow Good Initial puff. 
Good air blow through entire second 
opening 
Total water recovered 75 ft 
Water sample No. 
Gas blow 
Remarks 

DH 303 

HOLE DATA 

Contractor Tri City Dri 11 ing 

Drill pipe size (OD) 2 3/8" EVE tubing 

Drill collar size (ID) 
Drill collar length (ft) -
Open or screened interval 580-590' 
Formation tested McMurray 

TOOL SEQUENCE 
Length 

Tool (feet) 

Sub .43 
MFE Tool 10.03 
Posltrieve Packer 2.64 
Total 13.10 

Packer Stub 3-53 
Recorder 7.70 
Recorder 7.70 
Total Interval 18.93 

PRESSURE DATA 
(psi) 

Instrument No. 
Capacity (psig) 
Instrument set at (ft) 
Initial hydrostatic A 
First flow 

Initial shut in 
Second flow 

Final shut in 

B 

Bl 
c 
D 

Dl 
G 

Final hydrostatic H 

11- 595-D-77 

0 D 

5 1/2" 

97 50 
1250 1250 

552 560 
47 45 

45 40 
45 40 
45 45 
17 17 
43 44 
45 45 
41 41 

Bl, Dl, etc. Initial Hyd. Pressure 



DRILL STEM TEST ll-595-D-77 

OBSERVATION WELL NUMBER lt -595 

INTERVAL TESTED 548-595 

( PRESSURE INCREMENTS 
Recorder RPG-90 
December 14, 1975 

Initial Shut In 

point pressure t+t.t/6t 

( (min) (psi) 

5 45 .6 7.00 
10 46 .2 lt .OO 
15 46 .2 3.00 
20 lt6 .2 2. 50 

0 25 46 .2 2. 20 

30 46.2 2.00 

0 Final Shut In 

point pressure t+6t/6t 
(min) (psi) 

5 46.2 13.00 @ 1 
10 45.6 7.00 @----
15 45.6 5.00 I 20 45.6 4.00 
25 lt5.6 3.40 ~I 30 45.6 3.00 
35 45.6 2. 71 ~ ~ 0 
40 45.6 2.50 
45 45 .6 2.33 
50 45.9 2.20 

55 45.9 2.09 
60 46.2 2.00 

( 

( 
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SHUT-IN PRESSURE DATA 
Well Number: 11-595 
Oate :Oecember 14, 1975 

----------------------
TransmiSSivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.- ~ 
Pressure : 46 p. S. i. Final s.i.- • 

10 9 8 7 6 s 4 

0 0 "' 

3 2 

t + ~t 
---rr-

r-'\ 
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1.40 
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u; 
ci 
Q) .. 
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V1 
\.0 
V1 

I 
0 
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SHUT-IN PRESSURE DATA 
Well Number : 11-595 
Date :December 14, 1975 

----------------------
Transmissivity• 5 • l X Jo- 2 2 m /day 

Hydraulic Conductivity• l . 9 X lo-5 em/sec 

Extrapolated Reservoir Initial s.i.- .to 
Pressure = 4 9 p. S. i. Final s.i.- • 

10 9 8 7 6 s ... 

0 0 1\ '"" 

I 

I 150 

• • • ~L-----1 
3 2 

-
1
4o 

t + £. t 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 11-595 

Lsd 16 Sec 2 Twp 87 R 9 W4th 

Alberta Research Council 

Sample source 

Date sampled 

DST on 11-595 

December 14, 1975 

Major Constituents 

Calcium (Ca ++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

Mg/L Meq/L 

32. 0 1.60 

0.6 0.05 

152.0 6. 61 

2.9 0. 07 

0.0 0.00 

483.0 7.92 

25.0 0.52 

56.0 1.58 

J.J 0.05 

1.4 

526.0 

10.0 Total Cations (epm) 

Other Constituents 

Field: 

Temperature (C) 

11-595-E-77 

Percent 
Cations or Anions 

19. 2 

0.6 

79.4 

0.9 

o.o 

78.6 

5.2 

15.7 

0.5 

B.J 

pH 

970 

8. 0 pH 8.4 

Fluoride (F-) 0.4 ppm Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

Sulfide 

96 

878 

ppm 

ppm 

O.lli ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 11-)95 

Lsd 16 Sec 2 Twp -87 R 9 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled November 11, 1976 

Major Constituents 

Calcium (Ca ++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03J 

Sulfate (S04) 

Chloride (Cl") 

Nitrate (NO;) 

Silica. (Si0 2J 

Hydroxide (OH") 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

35.0 I. 75 

81.0 6.67 

4313.0 187.60 

35.8 0.92 

31.2 1.04 

237.0 3.88 

29.5 0.61 

3800.0 107.16 

0 0 

1.8 

8444 

112.70 Total Cations (epm) 

Other Constituents 

Field: 

78,000 

8.8 

0.3 mg/1 

Temperature (C) 

pH 

Carbonate (C03) 

Bicarbonate (HC03) 

Hydroxide (OH 

Con~uctivity 

11-595-E-77 

Percent 
Cations or Anions 

3 

95 

3 

95 

0 

196.93 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 11-595 

Lsd 16 Sec 2 Twp 87 R 9 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 11-595 

Lsd 16 Sec 2 Twp 87 R 9 W4th 

Alberta Research Council 

Elevation of top of cas ing ' lt 12. 06 

Water level 
Depth to wa ter elevation 

Date (me ter s) (feet) 

Dec 6/75 

Dec 8/75 133.83 TOC 973 . 1 
Dec 9/75 133.98 TOC 972 . 6 
Dec 14/75 

Dec 18/75 136.18 TOC 965 . 4 
Dec 19/75 

Jan 12/76 129. 40 HP 989.0 
Jan 21/76 134.53 HP 972.1 
Feb 6/76 134. 53 HP 972 . 1 
Feb 11/76 134 . 35 HP 972 . 7 
Mar 4/76 134.45 HP 972 . 4 
Apr 5/76 134.41 HP 972.5 
Hay 3/76 134. 31 HP 972. 9 
July 20/76 134.48 HP 972.3 

Aug 11/76 134. 41 HP 972.5 
Sept 1/76 134. 46 HP 972.4 
Sept 29/76 134.28 HP 973.0 
Oct 28/76 134. 40 HP 972 . 6 
Nov 11/76 
Nov 25/76 134 .42 HP 972.3 
Dec 21/76 134.39 HP 972.4 

MP - Dep t h f r om mea suring point 
TOC - Dep th from t op of ca s ing 

11·595-W- 77 

Comments 

Well completed; 
blown down with a i r 

DST; FSI • ItS# from 552 ft . • 
water sample 

Install shelter , HP • O.ltl m TOC, 
(1413 .4) 

Dropped float in well 
Could not sample ; could not get 
Ba l ler Past 430 ft 

Sampled; tr ied to fish fl oat out 
New HP • 0.35 m TOC, (1413 .2) 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 11-920 

Lsd 16 Sec 2 Tp 87 R 9 

Alberta Research Council 

---.----
1 

KB 7.5 ft 

I • 

Construction 

Surface casing 17 lb/ft 

wall thickness . 231 in 

Main casing 9 1/2 lb/ft' 

wall thickness . 205 in 

Screen slot width in 

screen OD 

slots per foot 

11aterial 

Sand pack 

in 

Note: all depths refer to KB 

Open hole interval Ill ft 

33.8 m 

Open hole diameter 3 7/8 in 

w 4th 

•- TOC elev 1410.47 ft 

Ground elevation 

- Surface casing OD 

-- Bottom casing 86 ft 

26. 2 II 

Cemented to surface 

- Main casing 4 1/2 in 

-- Bottom casing 809 ft 
246 . 6 .. 

Cemented to surface 

_ Total depth 920 ft 
280 . 5 m 

N.B . - 34 ft of 10 3/4 i n conductor pipe at surface 

ll-9ZO-C-77 

1409 ft 

7 in 
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DRill STEM TEST 

OBSERVATION WELL NUMBER 11-920 

Lsd 16 Sec 2 Tp 87 R 9 W4th 

Alberta Research Council 

Elevation: gl 1409 
KB 1417 

Type of test Open hole, Bottom hole 
Date of test November 30, 1975 I 

Testing company Johnston Testers 

Tb T DATA 

Time started 
Tool opened 
First flow 
Initial shut in 

Second flow 
Final shut in 
Pulled loose at 

Out of hole at 

0100 hrs 

0312 hrs 
3 min 

30 min 
15 min 
30 

0430 
min 
hrs 

0600 hrs 

Wt on packers 15,000 lbs 
Description of blow Weak initial 
puff. Faint blow-dead in 10 minutes on 
second opening . 
Total water recovered 2 ft 
Water sample No. 
Gas blow 
Remarks 

- (drilling mud) 

HOLE DATA 

Contractor Tri City Drilling 
Drill pipe size (OD) 2 7/8" IF 
Drill collar size (ID) r• 
Drill collar length (ft) 60 

Open or screened interval 605-655' 
Formation tested Beaverhi II Lake 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

D.P. Sub 
Shut-In Tool 
Hydraulic Tool 
S.S. & Packer 
T.C. & Packer 
Total 
Packer Stub 
Perf 
Recorder 
Recorder 
Sub 
Drill Collar 
Bull Nose & Perf 
Total Interval 

.90 
6.02 
7. 45 
6.35 
5.90 

26 . 62 
. 80 

s.oo 
4. 40 
4. 65 
I. 70 

31 . 10 
2.70 

so. 35 

PRESSURE DATA 
(psi) 

Instrument No. 
Capacity (psig) 
Instrument set at (ft) 
Initial hydrostatic A 
First flow B 

Initial shut in 
Second flow 

Final shut in 

Bl 
c 
D 

Dl 

G 

Final hydrostatic H 

11-920-D-77 

0 D 

5 1/2" 
5 1/2" 

64 
1000 
611 
285 

14 
14 

18 
15 
16 

33 
~82 

65 
1000 
616 
283 

12 
12 
16 

13 
14 

31 
280 

Bl, Dl, etc. Initial Hyd . Pressure 



DRILL STEM TEST 

OBSERVATION WELL NUMBER 

INTERVAL TESTED AK1-65 

PRESSURE INCREMENTS 
Recorder 605-655 
Novelllber 30, 1975 I 

Initial Shut In 

point pressure 

( (min) (psi) 

5 11.1 

10 11.6 

15 12.7 

20 13.8 

0 25 1"·" 
30 15. 5 

c Final Shut In 

point pressure 
(11in) (psi) 

5 15.0 

10 18. 6 

15 22.2 

20 25.8 

25 29.2 

30 31.9 

0 

c 

(_ 

11 -920 

t+llt/llt 

].00 

,..00 

3.00 
2.50 
2. 20 

2. 00 

t+t.t/At 

] . 00 

4.00 

3.00 
2. 50 
2. 20 

2. 00 

I 
:=I 

' 0:=1 
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SHUT -IN PRESSURE DATA 
Well Number : 11-920 
Date:November. 30,1975 t 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.- LJ. 

Pressure= 20 p .s. i. Final s.i. - • 

~ 

10 9 8 7 6 5 4 

0 

~ 
-3 

t + t.t -rr-

0 ') 

..... ~ 
-2 

r-

...... ,..-

.... 20 

.10 

.. 
en 
Q. 

Q) ... 
:::::1 

~ 
£ 

I 
\D 
N 
0 
I 

g 
I ..... ..... 



I 

-I 
I 

(' 

10 

r'\ " (\ 

SHUT-IN PRESSURE DATA 
Well Number : 11-920 
Date : November 30, 1975 

--------------------~-
Transmissivity• 4 • 4 X 

-4 2 10 m /day 
Hydrau lie Conductivity• 3. 5 " 10 -a em/sec 

Extrapolated Reservoir Initial s.i.- A 
Pressure = SOp. s. i. Final s.i. - • 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 11-920 

Lsd 16 Sec 2 Tp 87 R 9 W4th 

Alberta Research Council 

Elevation: gl 1409 
KB 1417 

Type of test Open hole, Bottom hole 
Date of test November 30, 1975 II 

Testing company Johnston Testers 

TEST DATA 

Tille started 1.315 hrs 
Tool opened 1427 hrs 
First flow 3 min 
Initial shut in 30 min 
Second flow 15 min 
Final shut in 60 min 
Pulled loose at hrs 
Out of hole at hrs 
Wt on packers lbs 
Description of blow Weak Init ial 
puff. Poor flow , dead in 5 minutes on 
second flow. 
Total water recovered 30 ft 
Water sample No. - (drilling mud) 
Gas blow 
Re11arks 

HOLE DATA 

Contractor Tri City Dri I ling 
Drill pipe size (OD) 2 7/8" IF 
Drill collar size (ID) ~ · 

Drill collar length (ft) 60 
Open or screened interval 655-705' 
Formation tested Beaverhi 11 Lake 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

D.P.Sub 
Shu~-ln Tool 
Hydraulic Tool 
S.S. & Packer 
T.c. & Packer 
Total 
Packer Stub 
Perf 
Recorder 
Recorder 
Sub 
Drill Collar 
Bul 1 Nose & Perf 
Total Interval 

. 90 
6.02 
7. 45 
6.35 
5.90 

26 .62 
.80 

5. 00 
4.40 
4.65 
1. 70 

31. 10 
2. 70 

50.35 

PRESSURE DATA 
(psi) 

Instrument No. 
Capacity (psig) 
Instrument set at (ft) 
Initial hydrostatic A 
First flow B 

Bl 
Initial shut in C 
Second flow D 

Dl 
Final shut in G 
Final hydrostatic H 

11-920-D-77 

64 
1000 

661 
306 
33 
32 
37 
33 

33 

32 
299 

0 D 

5 1/2" 
5 1/2" 

6S 
1000 
666 

309 
34 

34 

39 
35 

35 
34 

303 
Bl, Dl, etc. Initial Hyd . Pressure 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 

INTERVAL TESTED 655-705 

PRESSURE INCREMENTS 
Recorder AK1-65 
November 30, 1975 II 

!nitial Shut In 

point 
(min) 

5 
10 
15 
20 
25 
30 

Final 

point 
(min) 

5 
10 
IS 
20 
25 

30 
35 
40 
45 
50 

55 
60 

Shut In 

pressure 
(psi) 

34 .8 
36.0 
37 . I 
37.8 
38.6 

39.3 

pressure 
(psi) 

31.7 
31.9 
32.2 
32.5 
32.1 
33.0 
33.0 
33.5 
33.7 
33.7 
33.8 
34.0 

11-920 

t+At/At 

7.00 
4.00 
3.00 
2. 50 
2.20 
2.00 

t+~t/At 

13.00 
7.00 
5.00 
4.00 
3.40 
) .00 
2.71 
2.50 
2.33 
2.20 
2.09 
2.00 

11-920-D-77 

e----

f) "' 
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SHUT-IN PRESSURE DATA 
Well Number: 11-920 
Date : November 30,1975 II 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.- 6 
Pres5Ure = .43 p.s. i. Final s.i. - • 
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SHUT-IN PRESSURE DATA 
Well Number: 11 -920 
Date:November 30, 1975 II 

----------------------
Transmissivity• 7 . 2 X I0- 2 m2/day 
Hydrau lie Conductivity• S. S K 10-6 em Is e c 

Extrapolated Reservoir Initial s.i.- ll. 
Pressure = 36 p. s. i. Final s.i.- • 

--
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 11-920 

Lsd 16 Sec 2 Tp 87 R 9 W4th 

Alberta Research Council 

Elevation: gl 1409 
KB 1417 

Type of te s t Open hole, Bottom hole 
Date of test December I, 1975 I 
Testing company Johnston Testers 

TEST DATA 

Time started 2300 hrs 
Tool opened 2342 hrs 
First flow 3 min 
Initial shut in 30 min 
Second flow 15 min 
Final shut in 60 min 
Pulled loose at 0130 hrs 
Out of hole at 0245 hrs 
Wt on packers 15,000 lbs 
Description of blow Weak initial 
puff. Faint blow on second opening. 

Total water recovered 30 ft 
Water sallple No. - (dri II ing 111ud) 
Gas blow 
Remarks 

HOLE DATA 

Contractor Trl City Drilling 
Drill pipe size (OD) 2 7/8" IF 
Drill collar size (ID) 2" 
Drill collar length (ft) 60 
Open or screened interval 705-755' 
Formation tested Beaverhi II Lake 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

D.P . Sub 
Shut-In Tool 
Hydraulic Tool 
S.S. & Packer 
T.C. & Packer 
Total 
Packer Stub 
Perf 
Recorder 
Recorder 
Sub 
Drill Collar 
Bull Nose & Perf 
Total Interval 

.90 
6.02 
7.45 
6.35 
5.90 

26.62 
.80 

5.00 
4.40 
4.65 
I. 70 

31.10 
2.70 

50.35 

PRESSURE DATA 
(psi) 

Instrument No. 
Capacity (psig) 
Instrument set at (ft) 
Initial hydrostatic A 
First flow B 

Bl 
Initial shut in C 
Second flow D 

Dl 
Final shut in G 
Final hydrostatic H 
Bl, Dl, etc . Initial Hyd. 

11-920-0-77 

64 
1000 
. 711 
328 

15 
21 

324 
24 

30 
73 

310 

0 D 

5 1/2" 
5 1/2" 

65 
1000 
716 
332 

16 

23 
327 
25 

31 

75 
313 

Pressure 



DRILL STEM TEST 11-920-0-77 

( OBSERVATION WELL NUMBER 11-920 

INTERVAL TESTED 705-755 

PRESSURE INCREMENTS 
Recorder AK1-65 
December 1. 1975 I 

( lni tial Shut In 

point pressure t+llt/llt 
(min) (psi) 

5 335.8 7.00 
10 334. I 4.00 

c 15 332.1 3.00 
20 330.3 2.50 
25 328.5 2.20 

30 327.0 2.00 
~ 

c @ 

Final Shut In 

point pressure t+llt/llt 
(min) (psi) 

5 64.4 13.00 

10 66.6 7.00 

15 68.2 5.00 
20 69.4 4.00 

25 70.4 3.40 

c 30 71.5 3.00 

35 72.2 2.71 
40 ]3.0 2.50 

45 73.5 2.33 
50 74.0 2.20 

55 74.5 2.09 

( 60 74.7 2.00 

( 
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SHUT -IN PRESSURE DATA 
Well Number= 11-920 
Date: December 1. 1975 

----------------------
Transmissivity• 1 • 9 X 10- 2 m2 /day 

Hydraulic Conductivity• 1.6 "106 em/ sec 

Extrapolated Reservoir lnit ial s. i.- l> 

Pressure= 81 p. S. i. Final s.i. - • 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 11-920 

Lsd 16 Sec 2 Tp 87 R 9 W4th 

Alberta Research Council 

Elevation: gl 1409 
KB 1417 

Type of test Open hole, Bottom hole 

Date of test Oecember I , 1975 II 

Testing company Johnston Testers 

TEST DATA 

Time started 
Tool opened 
First flow 
Initial shut in 
Second flow 
Final shut in 
Pulled loose at 
Out of hole at 

1100 hrs 
1157 hrs 

3 min 
30 min 
15 min 
60 _min 

1345 llrs 

1500 hrs 
15,000 lbs Wt on packers 

Description of blow 
puff. Faint blow on second 

Weak i nitial 
flow. 

Total water recovered 2 ft 

Water sample No. 
Gas blow 
Remarks 

- (drill i ng mud) 

HOLE DATA 

Contractor Tri City Dri II ing 

Drill pipe size (OD) 2 7/8" IF 

Drill collar size (ID) ~· 

Drill collar length (ft) 60 
Open or screened interval 755-805' 
Formation tested Beaverhi II Lake 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

D.P. Sub 
Shut-In Tool 
Hydraulic Tool 
s.s. & Packer 
T.C. & Packer 
Total 
Packer Stub 
Perf 
Rec.order 
Recorder 
Sub 
Drill Collar 
Bull Noses Perf 
Total Interval 

.90 
6.02 
7.45 
6.35 
5.90 

26.62 
.80 

5.00 
4.40 
4.65 
I. 70 

31. 10 
2.70 

50 . 35 

PRESSURE DATA 
(psi) 

Instrument No. 
Capacity (psi g) 
Instru~ent set at (ft) 
Initial hydrostatic A 
Firs t flow B 

Initial shut in 
Second flow 

Final shut in 
Final hydrostatic 

Bl 
c 
D 

Dl 
G 

H 

11-920-D-77 

65 
1000 
762 
361 

16 
16 
30 
18 
17 
25 

356 

0 D 

5 1/211 

5 1/2" 

64 
1000 
766 
356 

1-'1 

14 
27 
16 
16 
2-'1 

353 

Bl, Dl , etc . Initial Hyd. Pres sure 



DRILL STEM TEST 
11-920-D-77 

OBSERVATION WELL NUMBER 11-920 

INTERVAL TESTED 755-805 

PRESSURE INCREMENTS 
Recorder AK1-65 

December 1, 1975 II 

( 
Initial Shut In 

point pressure t+llt/llt 
(min) (psi) 

5 21.1! 7.00 
10 23 . 2 lt. oo 

0 
15 25 . 0 3.00 
20 26. 6 2. 50 

25 28.2 2. 20 

d 
30 29.1 2.00 

e c 

0 
Final Shut In 

point pressure t+llt/llt 
(min) (psi) 

5 17.9 13.00 
10 18. 4 7.00 

15 19.3 s.oo 
20 19. 8 4.00 

25 20 . 4 3.1!0 

30 21.1 3.00 

c 35 21.8 2. 71 
z.o 22.3 2.50 

ItS 22 . 5 2.33 
50 23. 4 2.20 

55 23.8 2.09 

e_, 60 25.0 2.00 

( 
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SHUT-IN PRESSURE DATA 
Well Number: 11 - 920 
Date : December 1. 1975 1 I' 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.- .<!. 
Pressure = 36 p. s. i . Final s.i.- • 
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SHUT-IN PRESSURE DATA 
Well Number: 11 - 920 
Date: December 1. 1975 II 

-----------------------4 2 
Transmissivity• 7 · 3 X 10 m /day 

Hydraulic Conductivity• 5.5 x 10-8 em/sec 

Extrapolated Reservoir Initial s.i.- c. 
Pressure ==36 p.s.i. Final s.i. - • 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 11-920 

Lsd 16 Sec 2 Tp 87 R 9 W4th 

Alberta Research Council 

Elevation: gl 1409 

KB 1417 
Type of test Open hole , Bottom hole 
Date of test December 2, 1975 
Testing company Johnston Testers 

TEST DATA 

Time started 0330 hrs 
Tool opened 0428 hrs 
First flow 2 min 
Initial shut in 30 min 
Second flow 15 min 
Final shut in 60 min 
Pulled loose at 0615 hrs 
Out of hole at 0800 hrs 
Wt on packers 15,000 lbs 
Description of blow Weak Initial puff. 
~'~~ bfow, dead in 2 minutes on second 

Total water recovered 90 ft 
Water sample No . - (dri lllng mud) 
Gas blow 
Re11arks 

HOLE DATA 

Contractor Tri City Ori I ling 

Drill pipe size (OD) 2 7/8" IF 
Drill collar size (ID) r• 
Drill collar length (ft) 60 
Open or screened interval 805-917' 
Formation tested Beaverhi 11 Lake 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

D.P. Sub 
Shut-In Tool 
Hydraulic Tool 
S.S . & Packer 
T.C . & Packer 
Total 
Packer Stub 
Perf 
Recorder 
Recorder 
Sub 
Drill Pipe 
Bull Nose & Perf 
Total Interval 

.90 
6.02 
7.45 
6.35 
5.90 

26.62 
.80 

s.oo 
4.40 
4.65 
1. 70 

93.00 
2. 70 

112 . 25 

PRESSURE DATA 
(psi) 

Instrument No. 
Capacity (psig) 
Instrument set at (ft) 
Initial hydrostatic A 
First flow B 

Bl 
Initial shut in C 
Second flow D 

Dl 
Final shut in G 

11-920-D-77 

65 
1000 
811 

365 
57 
57 
72. 

59 
60 

142 

0 D 

5 1/2" 
5 l/2" 

64 
1000 
816 
366 

59 
59 

73 
61 
62 

143 

Final hydrostatic H 362 362 
Bl, Dl, etc. Initial Hyd . Pressure 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 11-920 

INTERVAL TESTED 805-917 

PRESSURE INCREMENTS 
Recorder AK1-65 
December 2, 1975 

Initial Shut In 

point 
(min) 

pressure 
(psi) 

5 59.2 

10 63.3 
15 66.4 

20 68.7 

25 70.8 

30 72 . 0 

Final Shut In 

point pressure 
(Rin) (psi) 

5 54.9 
10 56.1 

15 57 . 4 
20 58. 5 
25 59.5 
30 60 .5 

35 61.8 
40 65.1 

45 68.5 

50 72.5 
55 81.3 
60 143. 1 

t+llt/llt 

] . 00 

4. 00 

3. 00 

2. 50 
2. 20 
2.00 

t+llt/llt 

13.00 
7. 00 

5. 00 
4. 00 

3.40 
3.00 

2. 71 
2.50 

2.33 
2.20 

2. 09 
2. 00 

. • .. .......... !d 

• 

11-920-D-77 

... . J 
I • 
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SHUT-IN PRESSURE DATA 
Well Number : 11-920 
Date : December 2. 1975 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir lnit ial s. i.- t. 
Pressure= 81 p.s.i. Final s.i. - • 
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SHUT -IN PRESSURE DATA 
Well Number: 11-920 
Date: December 2,1975 

----------------------
Transmissivity• 1 • 1 10- 2 2 

X m /day 
Hydraulic Conductivity• 3.8 • 10-7cm/ sec 

Extrapolated Reservoir Initial s.i.- .o. 
Pressure= 113 p. s. i. Final s.i. - • 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 11-920 

Lsd 16 Sec 2 Tp 87 R 9 W4th 

Alberta Research Council 

Elevation: gl 1409 
KB 1417 

Type of test Casing Positrieve 

Date of test December 14, 1975 

Testing company Johnston Testers 

TEST DATA 

Tille started 
Tool opened 
First flow 
Initial shut in 
Second flow 
Final shut in 
Pulled loose at 
Out of hole at 
Wt on packers 
De.scd.P.tion of blow 
puff. F~int blow, dead in 
on second opening . 
Total water recovered 
Water sample No. 
Gas blow 

0850 hrs 
1019 hrs 

3 min 
30 min 
30 111in 
60 min 

1225 hrs 
1250 hrs 
1500 lbs 

Faint initial 
20 minutes 

15 ft 

Re11arks M1srun, fluid level below 
packer; recovery due to ice 
tubing 

HOLE DATA 

Contractor Tri City Ori 11 ing 

Drill pipe size (OD) 2 3/8" EVE tubing 

Drill collar size (ID) 
Drill collar length (ft) -
Open or screened interval 809-920' 

Formation tested Beaverhi 11 Lake 

11-920-D- 77 

TOOL SEQUENCE 
Length 

Tool (feet) 
Sub .43 
HFE Tool 10.03 
Positrieve Packer 2.07 
Total 12 . 53 

Packer Stub 3.53 
Recorder 7.70 
Recorder 7.70 
Total Interval 18.93 

PRESSURE DATA 
(psi) 

Instrument No. 
Capacity (psig) 
Instrument set at (ft) 
Initial hydrostatic A 
First flow B 

Bl 
Initial shut in C 
Second flow D 

Final shut in 
Final hydrostatic 

Dl 
G 

H 

0 D 

4 1/2" 

Bl. Dl. etc . Initial Hyd. Pressure 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 11-920 

Lsd 16 Sec 2 Twp 87 R 9 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Bailed from 11-920 

February 22, 1976 

Major Constituents 

Calcium (Ca ++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity >8000 

Mg/L 

44 .0 

10.0 

Jgl2.0 

12.5 

12.0 

39.0 

380.0 

2840.0 

0.6 

6.2 

51t2o.o 

Meq/L 

2.20 

0. 82 

83 . 17 

0. 32 

0.40 

0.64 

7.91 

80.09 

0 . 01 

Total Cations (epm) 

Other Constituents 

Field: 

Temperature (C) 

11-920-E-77 

Percent 
Cations or Anions 

2.5 

1.0 

96.1 

0.4 

0.4 

0.7 

8.9 

89.9 

o.o 

86.5 

pH 8.7 pH 10.1 

Fluoride (F-) 1. 1 ppm Carbonate (co;) 

Bicarbonate (Hco;) 

Hydroxide (OH-) 

Conductivity 

33.8 ppm 

5.4 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 11-920 

Lsd 16 Sec 2 Twp 87 R 9 W4th 

Alberta Research Council 

Sample source 8ai led 

Date sampled July 20, 1976 

Major Constituents 

Calcium (Ca++) 

. ( ++) Magnes1um Mg 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (so;) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (SiOz) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

147.42 

Mg/L 

70.0 

52.0 

3100.0 

18.8 

0.0 

107.0 

765.0 

4600.0 

0.6 

2.6 

62.7 

52.8 

8364 

Meq/L 

3.49 

4.28 

134.84 

0.48 

0.00 

1. 75 

15.93 

129.72 

0.01 

Total Cations (epm) 

Other Constituents 

78000 

7.5 

0.9 Mg/l 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (Hco;) 
Hydroxide (OH-) 

Con~uctivity 

11-920-E-77 

Percent 
Cations or Anions 

2 

3 

94 

0 

0 

11 

88 

0 

143.10 

ll.O 

].7 

93 Mg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 11- 920 

Lsd 16 Sec 2 Twp 87 R 9 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 11-920 

Lsd 16 Sec 2 Twp 87 R 9 W4th 

Alberta Research Council 

Elevation of top of casing 1410.47 

Water level 
Depth to water elevation 

Date e (meters) (feet) 

Dec 3/75 

Dec 4/75 264.90 TOC 541.6 
Dec 18/75 262.62 TOC 549.1 
Dec 19/75 

Jan 12/76 264.90 HP 544.4 
Feb 11/76 262.20 HP 553.3 
Mar 4/76 263.01 HP 550.6 
Apr 5/76 262.40 HP 552.6 
Hay 3/76 261.70 HP 554.9 
June 3/76 260.99 HP 557.2 
June 24/76 260.66 HP 558.3 
July 20/76 260.26 MP 559.6 
Aug 11/76 259-75 HP 561.3 
Sept 1/76 259.27 HP 562.9 
Sept 29/76 258.71 HP 564.7 
Oct 28/76 257.96 HP 567.2 
Nov 25/76 257-34 MP 569.2 
Dec 21/76 256.75 MP 571.2 

MP ~ Depth from measuring point 
TOC - Depth from top of casing 

ll~9zo~w~ 77 

Comments 

Well completed; 
blown down with air 

Instal I shelter; 
HP • 0.85 m TOC, (1413.3) 

Sampled; temp. li°C 













INTRODUCTION 

The Groundwater Division of Alberta Research Council undertook, 

in 1974, to investigate the regional hydrogeology of the Athabasca 

Oil Sands . The purpose of this study . is to develop a hydrogeological 

model of the area for use in technical and environmental planning. 

Some examples of potential uses of the mQdel are: locating water 

supplies for towns ·and processing plants, planning dewatering schemes 

in the vicinity of mines, determining the position of storage sites 

for solid and liquid industrial waste on the surface or underground, 

and planning restoration of disturbed land. 

I-77 

Groundwater data is not abundant in the area, so installation of 

groundwater observation wells was necessary. These observation wells 

were drilled in groups in order to sample head·s and chemistry at various 

depths below the surface. Seven sites (numbers I, 2, 3, 6, 7, 8 and 9), 
containing 36 individual wells, were instrumented In this manner during 

the winter of 1974-75. Eight sites (numbered 10, II, 12, 13, 14, 15 

16 and 17), containing 38 individual wells, were instrumented during the 

winter of 1975-76. 

The factua 1 deta i Is of this system are important to users for 

various differing reasons and thus a readily available document out

lining these details is warranted. This publication groups the infor

mation by site. There is one publication for each .well site. Included 

in each site publication are: 1) geological and geophysical lo~s; 

2) annual hydrographs, 3) drill stem test results, 4} aquifer testing 

results, 5) well history, 6) water analyses, and 7) well completion 

details. The page indexing system is also consi·stent with the updating 

process. All update volumes will be noted in the Alberta Research Council 

List of Publications. 

Each site publication is divided into sections dealing with each 

individual well in addition to this Introduction and a Legend. There 

are 15 piezometer nests in the system and thus there are 15 separate 



I-77 

site publications in Information Series 69 . Table 1 lists the location 

of wells in the system as of August 31, 1976. Figure 1 indicates the 

location of these wells. Publications are available as of the date of 

this document for all sites. 

Five oil companies have made available a total of nine wells for 

inclusion in the system. Data from these wells will be published in 

the same format as those constructed with government financing. 
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The installation and monitoring of wells in this Program was funded 

by Alberta Energy and Natural Resources; Non-Renewable Resources Division. 

Numerous persons and companies contributed to the success of the 

field program. Their assistance is acknowledged. 

Hr. R. lailey, of Bomay Oilfield Services, provided invaluable 

assistance in the planning and execution of the field program. His 

conscientious work is gratefully acknowledged. 

Council personnel working on the project were H. Brulotte, 

K. Holmes, G. Jean, N. Nastasa, G. Sjostrom, and H. Walls. Their 

dedicated work was a great asset to the project . 

Various oil companies have contributed to the Observation Well 

Network through the loan of wells installed by them. These companies 

were, as of August 31, 1976: BPOG Operations ltd., Petrofina Canada 

Ltd., Tenneco Oil and Minerals ltd., Shell Canada Ltd . and Home Oil 

Company ltd. 

0. Hackbarth 
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FIGURE I. Athabasca Oil Sands observation well network, January 1977 



Location 
(W 4th) 

Lsd 8-15-96-11 

lsd 1-11-97-12 

lsd 9-26-97-13 

lsd 2-18-95-9 
Lsd 13-20-95-8 
lsd 5-30-94-7 
Lsd 1 and 
Lsd 16-4-94-6 

lsd 9-24-85-9 
Lsd 16-2-87-9 

lsd 8-27-88-9 

lsd 8-11-90-12 

Lsd 4-15-92-12 

Lsd 15-33-89-16 

lsd 6-13-90-10 

lsd 13-12-94-11 

Lsd 15-3-96-11 

lsd 14-36-95-12 

lsd 5-21-95-12 

Lsd 9-20-95-12 
Lsd 1-1-96-11 

Lsd 9-9-96-10 

lsd 10-20-96-7 

lsd 3-28-94-9 

Lsd 10-25-95-10 

Lsd 10-24-95-9 

Lsd 10-25-95-10 

Table 

Athabasca Oil Sands Observation Wells 

August 31, 1976 

1-77 

Site Number 

2 

3 

6 

7 
8 

9 

10 

11 

12 

13 
14 

15 
16 

17 
BP-lW 

BP-2WA 

BP-3W 

BP-4W 

Fina 73-2 

Fina 73-6 

Tenneco 1 

Home 4 

She 11 PW-4 

Shell PW-2 

She11 Obs-7 



PAGE INDEXING 

The numbering of pages in the report is as follows: 

where : 

Well Number 

Subject Code 

\/ell Number- Subject Code- Year of Publication 

the name used for designating the well 

as follows : 

Introduction (no site number indicated) 

Legend (no site number indicated) 

L-77 

L 

G General site information including geological logs, 

geophysical logs, site plan (no well number indicated) 

and summary of contents 

c 
D 

A 

E 

Well construction details 

Dril l stem testing 

Aquifer testing 

Chemical analyses including multielement analyses 

and routine water analyses 

H Annual hydrograph 

W Well history 

Year of Publication- the last two numerals of the year of publication. 

So that new pages may be easily added, pages have not been consecutively 

numbered . The user should insert new pages in the appropriate order within 

tha tabbed section for that particular well. 



Rock Unit 

t iII 

sand & gravel 

sand 

sandstone 

sandstone, arkosic 

s i It 

si 1 tstone 

siltstone & sandstone 

clay 

clay, sandy 

claystone, shale 

sandstone & shale 

oi 1 sand 

I imeHone 

limestone, shaley 

dolomite 

dolomite, argi I laceous 

rock salt 

gypsum & anhydrite 

coal 

igneous rock 

GEOLOGICAL LEGEND 

Stratigraphic Unit 

Pleistocene and Recent 

Qd Surface depos i ts 

Cretaceous 

Ks Smoky Group 

Klb La Biche Formation 

Kd Dunvegan Formation 

Ksh Shaftesbury Formation 

Kpl Pe l ican Formation 

Kj Jol i Fou Format ion 

Kg Grand Rapids Formation 

Kc Clearwater Formation 

Kw Wabiskaw Member 

Km McMurray Formation 

Devonian 

Dwd Woodbend Group 

Dbl Beaverhi I I Lake Formation 

Osw Slave Point Formation & 

Fort Vermi I ion Formation 

& Watt Mountain Formation 

Dmk Muskeg Formation 

Ope Prairie Evaporite Formation 

Om Methy Formation 

L-77 

(Keg River Formation equivalent) 

Dmr Mclean River Formation 

(Chinchaga Formation equivalent) 

OJ La Lache Format ion 

Precambrian 

Undivided 



Symbol 

C&GLL 

CPS 

elev 

epm 

ft 

gl 

10 

igpm 

KB 

Lsd 

m 

m2pd 

Her 
Heq/L 

HFE 

Hg/L 

Hin 

HP 

HV 

00 

ppm 

psi 

Q 

R 

RBP 

Road 

SCL 

A 11 1 c 

SYMBOLS 

Units or Parameter 

Analysis done at Chemical and Geological 

Laboratories Ltd. 

counts per second 

elevation in feet above mean sea level 

(geodetic datum) 

equivalents per million 

foot 

ground level - feet above geodetic datum 

inside diameter - inches 

Imperial gallons per minute 

Ke 11 y Bushing 

legal subdivision 

metre 

square metres per day 

meridian 

milliequivalents per litre 

multi formation evaluator 

milligrams per litre 

minutes 

measuring point 

millivolts 

outside diameter - inches 

parts per million 

pounds per square inch 

pumping rate - igpm 

range 

recorder bypass 

road allowance 

L-77 

Analysis done at Shell Canada Ltd., Exploration 

and Production Laboratory 



L-77 

1. drill to about 5 feet above the zone 

2. land casing and cement to surface 

3. drill through the aquifer using very light mud 

4. insert a screening device (if necessary) 

5. develop the well with air. 

The section on "Well Construction" notes any changes from the 

above procedure. Information such as casing tallies, amounts of cement, 

types of float equipment and daily drilling precis are not included. This 

type of information is available from the Engineer•s Report on file at 

the Groundwater Division. 

A conventional oil-field cementing unit was utilized to cement casing 

strings. Cement returns to the surface were observed in nearly every 

well. 

WELL HISTORY 

A record is kept of all major events occurring to each well. This 

is presented in the "Well History". Included in this tabulation are 

manual measurements of water level, pumping tests, water sampling, and 

any other event of potential hydrogeological interest. 

GENERAL SITE INFORMATION 

This section contains: 

1) A well site plan showing location within the section and a detail 

showing the configuration of the individual wells. 

2) A geological sample description giving the field description of the 

actual sample obtained during the drilling of the deepest hole. 

Samples were usually obtained at 10-foot intervals of drilling. 

3) Geophysical and geological logs of the deepest hole. Spontaneous 

potential, single point resistance, natural gamma, caliper and 

neutron were the logs run during the 1975-76 drilling. Results 

of the caliper Jogs are not presented. The geological log 

presented represents an interpretation based upon the sample 



description and the geophysical logs. The open portion of each 

well Is ind icated along the left side of the geological Jog. 

~) A summary of contents page noting the number of pages in each 

of the subject areas that have been Issued for that site. Pages 

which have been replaced because of errors are noted in the total. 

Geological and geophysical Jogging was not done on every well at 

a site. It was assumed that geological conditions would be reasonably 

uniform across the site and that the extra effort was not warranted. 

ANNUAL HYDROGRAPHS 

There are two methods for monitoring of water levels in the 

Observation Well Network; either by continuous recorder or by monthly 

manual measurements. Wells in which the depth to water is less than 

L-77 

about 200 feet are usually instrumented with a Stevens Type F recorder 

equipped with a 32 day clock. If the depth to water exceeds about 200 

feet this type of recording procedure Is not adequate. At present monthly 

manual measurements are made in those wells where the depth to water 

exceeds 200 feet. 

AQUIFER AND DRILL STEM TESTING 

Soon after completion, some wells were tested for production 

either by pumping or bailing. Information from these types of tests 

is presented in the section on "Aquifer Testing" . 

Many wells, particularly the very deep ones, exhibit very low 

static heads. This great depth to water made pumping tests Impossible 

because of the nature of the equipment available . Bailing tests on 

wells with very great depths to water are extremely difficult due to 

the measuring tape sticking to the wet casing. 

Drill stem testing equipment was utilized in two manners during 

the 1975-76 drilling program. Open hole- bottom hole drill stem tests 



were conducted in the Devonian sediments to locate relatively productive 

zones for well completion. Casing tests were performed on cOmpleted 

wells at Site lOt 11 and 15 because of great depth to water or low 

permeability in the completion zone . 

Information from these drill stem tests is presented under the 

heading 11 Dri11 Stem Testing". Results of open hole- bottom hole tests 

are presented in the sect ion containing information about the deepest 

well at the Site as this is the hole in which the tests were conducted. 

An exception to this is at Site 14 where three tests were conducted 

on hole 14-699 and six tests performed in 14-1590. 

A Horner Plot of shut-in pressure versus the dimensionless 

L-77 

(t + 6t)/6t is presented. The value of static reservoir pressure is 

obtained from this procedure. Values of transmissivity and hydraulic 

conductivity can also be obtained from this plot in the following manner: 

where : 

Qb 
1~40 v = 

t 

T 
162.6 Qb 

= M 

K T =-h 

production rate in barrels per day 

V a volume of production into drill collars and stem 

t • total flow time of test 

T 

H 

K 

h 

= 

• 
transmissivity in millidarcy-feet 

slope of final shut-in pressure plot 

permeability in millidarcys (1 millidarcy • 10-6 em/sec) 

thickness of the aquifer- usually the length of the 

tested section. 

( 
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The results of aquifer testing by pumping or bailing are presented 

on a semilog or Jacob type plot. Calculations of transmissivity are 

according to the Modified Nonequilibrium Formula or the analogous 

Recovery Formula as follows: 

(For pumping) 

or 

0 92 Q 1 r.( t + t I) ( t + t I) lJ 
• og I 0 L1 t 1 2 t 1 

T • ----~--~--~~----~----~----~ d2 - dl 
(For recovery) 

where: 

d2 , d1 • depth to water at corresponding subscripted time 

(meters) d2>t 1 

t2, tl = time since pumping started, t2>tl 

t - length of time pumping 
t I time since pumping stopped: t + t' 

)2 (t + t'> - ( t I > t 1 1 

T - transmissivity in sequence meters per day 

Q = pumping rate in imperial gallons per minute 

That portion of the drawdown plot used to calculate the transmissivity 

is Indicated on each drawing. 



SUMMARY OF CONTENTS 

SITE NUMBER TWELVE 

( Lsd 8 Sec 27 Twp 88 R 9 W4th 

Alberta Research Council 

( 
number of pages distributed for this site in 1977 

page title well name 
site 12-115 12-270 12-460 12-1092 

( Introduction It -- - -- --

Legend 9 - - - --
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Geological 
Sample 

Description 4 - - - --
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Well History - 1 1 1 1 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Twelve 

Lsd 8 Sec 27 TI~P 88 R 9 W4th 

Alberta Research Ccuncil 

(;round elevation 1221 Total depth 1092 feet 

1\B elevation 

Interval 
frnm 
(fee-t 

8 

jG 

40 

51) 

60 

70 

100 

110 

120 

130 

150 

170 

180 

bdo\~ 
to 

KB) 

30 

40 

50 

60 

70 

\CO 

110 

120 

130 

150 

170 

180 

220 

1229 

Description 

Sand, It grey, medium-coarse grained, angular, 
~oocly ~orted, excellent porosity, qtz, fld, 
I r .::i"le:"c, argillaceous, calc, boulderchlps 

Sl!t, grey, sandy, argillaceous, qtz, fld, 
c~lc, boulderchips 

Si It, brown, sandy, qtz, fld, argillaceous, 
ferruginous, calc 

Sand, brown, silty-coarse grained, angular, 
poorly sorted, good-excellent porosity, qtz, 
fld, pebbles of qtz and fld, boulderchlps 

Sand,as above, argillaceous 

Sand, grey and brown, silty-coarse grained, 
angular, poorly sorted, excellent porosity, 
qtz, It chert, fld, hvy mnrl, argillaceous, 
some pebbles and boulderchips 

Sand, It grey,medium-coarse grained, angular, 
poorly sorted, excellent porosity, some pebbles, 
qtz, It chert, fld, hvy mnrl 

Sand, It grey, silty, argillaceous, qtz, with 
medium grey shale strgrs 

Siltstone, medium grey, sandy, argillaceous, 
calc cement, shale,medlum grey, interbedded in 
the bottom 

Shale, medium grey, calc cement, carbonaceous 
in bottom, siltstone strgrs 

Siltstone, medium grey, sandy, calc cement 

Clay, medium grey, silty 

Sandstone, It-medium grey, fine grained, silty, 
fair-good porosity, qtz, fld, glauc, pyrite, 
medium grey clay strgrs 

Formation 

Drift 

Clearwater 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Twelve (continued) 

Lsd 8 Sec 27 Twp 88 R 9 W4th 

Alberta Research Council 

Crnund elevation Total depth 

KR elevation 

Interval 
from to 
(feet hclow KB) 

220 

235 

240 

270 

280 

310 

320 

330 

340 

400 

410 

~30 

460 

470 

235 

240 

270 

280 

310 

320 

330 

340 

400 

410 

430 

~60 

470 

490 

Description 

Clay, medium grey, silty, calc, pyrite 

Siltstone, medium grey, sandy, calc, 
pyrite 

Sandstone, green-grey, fine-medium grained, 
silty, subangular, medium sorted, fair-good 
porosity, glauc, qtz, fld, pyrite, ferrugi
nous strgrs, slightly oil stained in bottom. 
Laminated grey siltstone 

Sandstone, lt grey, fine-medium grained, 
subang-subrnd, well sorted, fair-good 
porosity, qtz, oil stained 

Sandstone as above, heavily oil saturated, 
It grey clay interbedded 

Clay,medium grey, silty, mica, sandy strgrs 

Sandstone, It-medium-grey, fine-medium grained, 
subang-subrnd, good porosity, qtz, lt cht, heavily 
oi I saturated 

Shale, dark grey, calc, sandstone, It grey, oil 
stained, interbedded 

Sandstone, It green, fine-medium grained, subrnd, 
well sorted, good porosity, qtz, It cht, oil 
saturated in strgrs. Thin dark grey shale and 
It grey siltstone strgrs 

Sandstone as above, interbedded dark grey 
shale (30-40%) 

Sandstone as above, heavily oil saturated and 
It cht pebbles 

Sandstone, It brown, fine grained, si 1 ty, subrnd, 
well sorted, fair-good porosity, slightly oil 
stained. Silty clay strgrs 

Sandstone as above, dark 
(30-40%) 

grey clay interbedded 

Shale, medium grey, silty, calc, plant remains, 
thin coal strgrs, bituminous 

Formation 

McMurray 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Twelve (continued) 

Lsd 8 Sec 27 Twp 88 R 9 W4th 

Alberta Research Council 

Ground elevation Total depth 

KB elevation 

Interval 
from to 
(feet below KB) 

965 1010 

1010 1035 

1035 1055 

1055 1070 

1070 1090 

Description 

Anhydrite, white nodular, compact thin beds 
of buff, microcrystalline dolomite and light 
grey, ferruginous claystone. Replacement, 
recrystallization 

Rock salt, smoky grey with white-grey nodular 
anhydrite 

Anhydrite, white-grey, crystalline; buff
brown anhydritic dolomite, fair vuggy 
porosity, leaching, recrystallization. 
Colorless and reddish rock salt interbedded 

Rock salt interbedded with white, nodular 
anhydrite 

Anhydrite white-grey, nodular, dolomitic; 
dolomite buff-brown, microcrystalline, 
good-excellent vuggy porosity 

Formation 
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12-G-77 
GEOLOGICAL SAMPLE DESCRIPTION 

S (TE ~JlJ~fBER Twelve (continued) 

Lsd 8 Sec 27 Twp 88 R 9 W4th 

Alberta Rcscnrch Council 

Ground e levation 

KB c l c·vat ion 

Interva l 
f l ' Olll to 
lt'ect be low J<H) 

505 

505 

540 600 

600 

690 760 

760 820 

820 865 

865 900 

900 910 

910 930 

910 930 

930 950 

950 

Total dC)Ith 

Description Formation 

Sandstone, It grey, fine grained, silty, fair 
porosity Interbedded with shale, silty, 
carbonaceous 

Weathered lln~estone . Lln~estone,~~~ediUII grey , 
argillaceous, fossiliferous and shale, medium 
grey, calc, carbonaceous 

Ll~~~estone,lt·eedl~ grey, CQMP&Ct, argillaceous, 
fossillferous; interbedded with shale (30-40~). 
medium grey, calc, pyrite 

Llnestone, buff, conpact, fossiliferous, pyrite. 
Limestone, It grey, argillaceous, compact, fos
siliferous; thln,dark ,calc shale strgrs 

Shale, dark grey, calc, ~lea, bltualnous; llne
stone,lt grey, argillaceous, compact, fossilife
rous, interbedded with clay, medium grey, calc, 
ferruginous 

Limestone, buff, compact, fossiliferous; 
llmestone,lt grey , compact, argillaceous; shale 
dark grey , calc, pyrite , bituminous (I0-20t) 

Shale, dark grey (40-60~). calc, pyrite; inter
bedded with llmestone,lt grey, argillaceous, 
foss Ill ferous 

Limestone, buff-brown, ~lcrogranular, fossili
ferous; Interbedded wi th dark grey dolomitic 
and carbonaceous shale 

Ll~~~estone, buff, dolonit lc, mlcrogranular, ~s
siliferous with anhydrite traces 

Shale, ~dlum grey , dolOMitic, ferruginous traces; 
anhydrite and dol011lte stringers In the upper pan 

Shale, nadlum grey, dolonltlc, ferrug inous traces ; 
anhydrite and dol~l te stringers In the upper part 

Beaverh i ll Lake 

Slave Point and 
Watt Mountain 

Dolomite, buff, microcrystalline, anhydritic; grey Prairie Evaporite 
anhydrite, white nodular gypsum and dark grey 
dolomitic shale In stringers. Salt lnflll In 
shale 

Shale, 111ediUM grey, dolomitic, ferruginous, bltu.l 
nous; dol~ltlc claystone, rock salt, gypsum and 
anhydrite In stringers 



GEOPHYSICAL AND GEOLOGICAL LOGS 
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ALBERTA RESEARCH COUNCIL 
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WELL CONSTRUCTION . 

OBSERVATION WELL NUMBER 12-115 

Lsd 8 Sec 27 Tp 88 R 9 w 4th 

Alberta Research Council 

---,----
1 

KB 7.8 ft 

I 
' 

Construction 

Surface casing 2.4 lb/ft 

wall thickness .261 in 

Main casing 14 lb / ft 

wall thickness .244 in 

Screen slot width .007 in 

screen OD 4 in 

slots per foot 

material l;t st 

Note: all depths refer to KB 

5 ft - 3 in blank pipe --

~ 

5 ft - 3 in blank pipe -

12-115-C-77 

•- TOC elev 12.22.83 ft 

Ground elevation 1221 ft 

- Surface casing OD 

-- Bottom casing 28 ft 

8.5 11 

Cemented to surface 

- Main casing 5 1/2 in 

Bottom casing 93 ft - 28.4 m 

Cemented to surface 

Top screen 95 ft 
29 m 

- Botto• screen 110 ft 
33.5 lA 

- Total depth 115 ft 
35 . I m 

8 5/ 8 in 
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WATER LEVEL HYOROGRAPH 

OBSERVATION WELL NUMBER 12-115 

Lsd 8 Sec 27 Tw.p 88 R 9 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 12-115 

Lsd 8 Sec 27 Twp 88 R 9 W4th 

Albe rta Research Council 

Eleva tion of top of casing 

Date 

Dec 
Jan 
Jan 
Jan 
Feb 
Feb 
Mar 
Apr 
Hay 
June 
June 
July 

Aug 
Aug 
Sept 
Oct 
Nov 
Oec 

19/75 
8/76 
9/76 

12/76 
6/76 

I0/76 
4/76 
8176 
3/76 
2/76 

24/76 
19/76 

11/76 
30/76 
29/76 
27/76 
25/76 
21/76 

Depth to water 
(meters ) 

27.75 MP 
28.30 HP 
28.49 HP 
28. 58 HP 
28. 71 MP 
25 . 77 HP 
28 .84 HP 
28 .80 MP 
28.90 MP 
28.85 HP 
28 . 95 HP 

28 . 92 HP 
28.98 HP 
28 .85 HP 
28.83 HP 
29. 01 HP 
29 . 01 HP 

1222.83 

Water level 
elevation 

(feet) 

II 34. I 
II 32 .3 
1131.6 
1131 . 4 
1130.9 
1140.6 
1130. 5 
1130 .6 
II 30. 3 
11)0. 5 
1130. 1 

1130.2 
1130.0 
1130 .5 
1130.5 
1129 .9 
11 29.9 

MP - Depth from me asuring poin t 
TOC - Depth from top of cas ing 

12-115 - W-77 

Comments 

Well completed 
HP • 0. 70 m TOC, (1225.1) 

Measurement questionable 

Could not sample only 6" of 
water 











WELL CONSTRUCTION. 

( OBSERVATION WELL NUMBER 12-270 

Lsd 8 Sec 27 Tp 88 R 9 Wltth 

Alberta Research Council 

( ---.----
1 

KB 7. 5 ft 

0 
I • 

Construction 

Surface casing 24 lb/ft 

wall thickness .261 in 

Main casing 14 lb/ft 

wall thickness .244 in 

Screen slot width .007 in 

screen OD 4 in 

0 slots per foot 

material st st 

Note: all depths refer to KB 

10 ft - 3 in blank pipe ---

c 

c 5 ft - 3 In blank pipe -

12-270-C-77 

• - TOC elev 1223.65 ft 

Ground elevation 1221 ft 

- Surface casing OD 8 5/8 in 

.- Bottom casing 28 ft 

8.5 m 

Cemented to surfac:e 

- Main casing 5 1/2 in 

Bottom casing 248 ft - 75.6 m 

Cemented to surface - Top screen 255 ft 
77.7 m 

- Bottom screen 265 ft 
80.8 m 

- Total depth 270 ft 
82.3 m 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 12-270 

Lsd 8 Sec 27 Twp 88 R 9 W4th 

Alberta Research Council 

Elevation of top of casing 1223.65 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Dec 16/75 
Dec 18/75 Dry 
Jan 8/76 78.93 HP 967.0 
Jan 9/76 79.63 HP 964.7 
Jan 12/76 79.38 HP 965.5 
Feb 6/76 79 .63 HP 964.7 
Feb 10/76 79.09 HP 966.5 
Har 4/76 Dry 
Apr 8176 79.77 HP 964.2 
Hay 3/76 Dry 
June 2/76 Dry 
June 24/76 Dry 
July 19/76 Dry 
Aug 11/76 Dry 
Aug 30/76 Dry 
Sept 29/76 Dry 
Oct 27/76 Dry 
Nov 25/76 Dry 
Dec 21/76 Dry 

MP - Depth from measuring point 
TOC - Depth from top of casing 

12-270-W-77 

CoJAments 

Well completed 
HP • 0.68 rn TOC, (1225.9) 

Could not sample 
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WELL CONSTRUCT JON. 

OBSERVATION WELL NUMBER 12-lt6o 

Lsd I> Sec 27 Tp 88 R 9 W4th 

Alberta Research Council 

---,----
1 

KB 7.8 ft 

I 
' 

Construction 

Surface casing 24 lb/ft 

wall thickness .261 in 

Main casing lit lb/ft 

wall thickness .244 in 

Screen slot width .007 in 

screen OD 4 in 

slots per foot 

material st st 

Note: all depths refer to KB 

5 ft - 3 in blank pipe -

~ ~ 
5 ft - 3 in blank pipe -

lZ-460-C-77 

•- TOC elev 1223.20 ft 

Ground elevation 1221 ft 

- Surface casing OD 8 5/8 in 

-- Bottom casing 28 ft 

8.5 m 

Cemented to surface 

- Main casing 5 1/2 in 

Bottom casing 432 ft - 131.7 m 

Cemented to surface 

- Top screen 440 ft 
134. I m 

- Bottom screen 455 ft 
138.] m 

+- Total depth 460 ft 
140.2 m 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 12-460 

Lsd 8 Sec 27 Twp 88 R 9 W4th 

Alberta Research Council 

Sample source Balled from 12·460 

Date sampled February 20, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (S04} 

Chloride (Cl - ) 

Nitrate (No;) 

Silica (Sio2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

Mg/L Meq/L 

51.0 2.54 

0.3 0. 02 

103.0 4. 48 

10.0 0. 26 

24 .0 0.80 

o.o o.oo 

22 .3 0 .46 

186. 0 5. 25 

o.o 0.00 

17.2 

38.7 2.27 

424 .0 

8.] Total Cations (epm) 

Other Constituents 

1120 

10.8 

0.5 ppm 

Field: 

Tenperature (C) 

pH 

carbonate (co;) 

Bicarbonate (Hco;) 

Hydroxide (OH- ) 

Conductivity 

12-460-E-77 

Percent 
Cations or Anion !i 

34.8 

0.3 

61.3 

3. 5 

9.1 

0.0 

5.3 

59.7 

0.0 

25 .9 

7-3 

11 . 3 

24.3 ppm 

27.2 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 12-~60 

Lsd 8 Sec 27 Twp 88 R 9 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled July 19, 1976 

Major Constituents 

Calcium (Ca u) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica . (Si02) 

Hydroxide (OH - ) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

7. 71 

Mg/L 

~3.0 

0.0 

100.0 

II. 7 

19.2 

0. 0 

25.0 

18~.0 

0.6 

1~.~ 

22.9 

50.6 

0.3 

~16 

Meq/L 

2.15 

0.00 

~.35 

0.30 

0.6~ 

0.00 

0.52 

5.19 

0.01 

I. 35 

Total Cations (epm) 

Other Constituents 

900 

10.8 

0.3 Mg/L 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Con~uctivity 

12-460-E-77 

Percent 
Cations or Anions 

32 

0 

6~ 

~ 

8 

0 

7 

67 

0 

18 

6.80 

6.0 

12.~ 

53 Mg/L 

16 Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 12-460 

Lsd 8 Sec 27 Twp 88 R 9 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER U•\60 

Lsd 8 Sec 27 Twp 88 R 9 W4th 

Alberta Research Council 

Elevation of top of casing 1223.20 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Dec 17/75 
Dec 18/75 114.62 TOC 847.2 
Jan 8/76 I 14.80 TOC 846.7 
Jan 9/76 114.67 TOC 847. I 
Jan 12/76 I 15.45 HP 847.1 
Feb 6/76 I 14.67 MP 849.7 
Feb 10/76 I 15.42 HP 847.2 
Mar 4176 I 15.52 HP 846.9 
Apr 8/76 115.42HP 847.1 
Hay 3/76 115.39 MP 847.2 
June 2/76 115.41 HP 847.1 
June 24/76 I 15.40 MP 847.2 
July 19/76 I 15.46 HP 847.0 
Aug I 1/76 115.47 HP 847.0 
Aug 30/76 115.45 HP 847.0 
Sept 29/76 I 15.35 HP 847.3 
Oct 27/76 115.35 MP 847.3 
Nov 25/76 I 15.52 MP 846.8 
Dec 21/76 I 15.48 MP 846.9 

MP - Depth from measuring point 
TOC - Depth from top of casing 

12-460-W-77 

Comments 

Well completed 
HP ~ 0.]8 m TOC, (1225.8) 

New HP = 0.77 m TOC, (1225.7) 

After sample; temp. 6°C 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 12-1092 

Lsd 8 Sec 27 Tp 88 R 9 W ltth 

Alberta Research Council 

---,----
1 

KB 7-5 ft 

I • 

Construction 

Surface casing 17 lb/ft 

wall thickness .231 in 

Main casing 9 1/2 lb/ft 

wall thickness . 205 in 

Note: all depths refer to KB 

Open hole interval 119 ft 

36.3 m 

Open hole diameter 3 7/8 in 

12-1092-C-77 

•- TOC elev 1224.39 ft 

Ground elevation J22l ft 

- Surface casing OD 

~ Bottom casing 101 ft 

30.8 m 

Cemented to surface 

- Main casing 4 1/2 in 

Bottom casing 973 ft - 296.6 m 

Cemented to surface 

_ Total depth 1092 ft 

332.9 m 

7 in 

N.B. - 32 ft of 10 3/4 in conductor plpe at surface. 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 12-1092 

Lsd 8 Sec 27 Tp 88 R 9 W4th 

Alberta Research Council 

Elevation : gl 1222 

KB 1230 

Type of test Open hole, Bottom hole 
Date of test December 10, 1975 

Testing company Johnston Testers 

TEST DATA 

Time started 0930 hrs 
Tool opened 1042 hrs 
First flow 3 min 
Initial shut in 33 min 
Second flow 15 min 
Final shut in 60 min 
Pulled loose at 1233 hrs 
Out of hole at hrs 
Wt on packers 10,000 lbs 
Description of blow Weak initial 
puff, dead in 2 minutes. Faint blow, dead 
Jn I minute on second op~ning 
Total water recovered ft 
Water sa11ple No. 
Gas blow 
Remarks 

HOLE DATA 

Contractor Tri City Dri II ing 
Drill pipe size (OD) 2 7/3" IF 
Drill collar size (ID) 
Drill collar length (ft) 
Open or screened interval 

2" 

60 

553-665' 

Formation tested Beaverhi II Lake 

12-1092-D-77 

TOOL SEQUENCE 
Length 

Tool (feet) 
D.P. Sub .90 
Shut-In Tool 6.02 
Hydraulic Tool 7.45 
S.S. & Packer 6.35 
T.C. & Packer 5.90 
Total 26 . 62 
Packer Stub .80 
Perf 5.00 
Recorder 4.40 
Recorder 4.65 
Sub I .70 
Drill Pipe 93.00 
Bull NoseS Perf 2.70 
Total Interval 112.25 

PRESSURE DATA 
(psi) 

Instrument No. 64 

Capacity (psig) 1000 

Instrument set at (ft) 560 

Initial hydrostatic A 244 

First flow 8 20 

81 19 

Initial shut in c 24 

Second flow D 20 

Dl 20 

Final shut in G 20 

Final hydrostatic H 225 

0 D 

5 1/2" 
5 1/2" 

65 

1000 

560 
246 

21 

20 

25 
21 

21 

21 

227 

81, Dl, etc. Initial Hyd. Pressure 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 12-1092 

INTERVAL TESTED 553-665 

PRESSURE INCREMENTS 
Recorder AK1-65 
December 10, 1975 

Initial Shut In 

point pres sure 
(min) (psi) 

5 20. 7 
10 22.2 

15 23.2 
20 24.1 

25 24 . 6 

30 24.9 

35 25.1 

Final Shut In 

point pressure 
(min) (psi) 

5 18. 5 
10 18.5 
15 18.8 
20 19. 0 

25 19.3 
30 19. 5 

35 19.5 
Ito 19. 5 
45 19 . 5 
50 20.2 

55 20 . 7 
60 21 . 0 

t+t.t/l1t 

7.60 
4.30 
3.20 

2. 65 

2.32 
2.10 

2.00 

t+6t/6t 

13.00 

7.00 
5.00 
4.00 

J.lto 

3.00 
2.71 
2.50 

2.33 
2.20 

2.09 
2.00 

12-1092-0-77 

G2)0 
fa__ 

0 
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SHUT-IN PRESSURE DATA 
Well Number :12-1092 
Date :December 10. 1975 

----------------------
Transmrssivity • 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.- J:J. 
Pressure =27 p.s. i. Final s.i. - • 
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SHUT-IN PRESSURE DATA 
Well Number: 12-1092 
Oate :Oecember 10.1975 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i- .to 
Pressure =28 p. S. i. Final s.i. - • 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 12-1092 

Lsd 8 Sec 27 Tp 88 R 9 W4th 

Alberta Research Council 

Elevation: gl 1222 

KB 1230 
Type of test Open ho 1 e, Bottom hoi e 

Date of test December 11 , 1975 I 

Testing company Johnston Testers 

TEST DATA 

Time started 2330 hrs 
Tool opened 0057 hrs 
First flow 3 min 
Initial shut in 30 min 
Second flow 15 min 
Final shut in 60 min 
Pulled loose at 0245 hrs 
Out of hole at 0430 hrs 
Wt on packers 10,000 lbs 
Description of blow Weak initial 
puff - dead in l minute. Faint blow on 
second opening 
Total water recovered l 5 ft 
Water sample No. 
Gas blow 
Remarks 

- (dri II ing mud) 

HOLE DATA 

Contractor Trl City Drilling 

Drill pipe size (OD) 2 7/8" IF 
Drill collar size (ID) ~· 

Drill collar length (ft) 60 

Open or screened interval 675-787' 
Formation tested Beaverh i 11 Lake 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

D.P. Sub 
Shut-In Tool 
Hydraulic Tool 
S.S. & Packer 
T .C. & Packer 
Total 
Packer Stub 
Perf 
Recorder 
Recorder 
Sub 
Dri II Pipe 
Bull Nose & Perf 
Total Interva l 

.90 
6.02 
7.45 
6.35 
5.90 

26.62 
.80 

5.00 
4. '+0 
4. 65 
I. 70 

93.00 
2.70 

112 . 25 

PRESSURE DATA 
(psi) 

Instrument No. 
Capacity (psig) 
Instrument set at (ft) 
Initial hydrostatic A 
First flow 

Initial shut in 
Second flow 

Final shut in 
Final hydrostatic 

B 

Bl 
c 
D 

Dl 
G 

H 

lZ-1092-D-77 

64 
1000 

681 

312 

32 

53 
289 

0 0 

5 l/2" 
5 1/2" 

65 
1000 

685 
315 

36 

56 
292 

81, Dl, e tc. Initial Hyd. Pressure 



c DRILL STEM TEST 12-1 0~)2-D-77 

OBSERVATION WELL NUMBER 12-1092 

INTERVAL TESTED 675-787 

PRESSURE INCREMENTS 

( Recorder AK1-65 
December 11, 1975 

Initial Shut In 

point pressure t+/H/ 6t 
(min) (psi) 

c 
UNREADABLE 

-e--

c 
Final Shut In 

point pressure t+Lit/6t 
(min) (psi) 

5 50.0 13.00 

10 50.9 7.00 

15 51.6 s.oo 
20 52.1 4.00 

0 25 52.6 3.40 

30 52.6 3.00 

35 52.9 2.71 

40 53.8 2.50 

45 54.5 2.33 

() 50 54.7 2.20 

55 55.2 2.09 

60 55.5 2.00 

c 
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SHUT -IN PRESSURE DATA 
Well Number :12-1092 
Date: December 11. 1975 

----------------------
Transmissivi!_y• I • I 

-2 2 
X 10 m /day 

Hydraulic Conductivity•3. 9 x 10-7 em/ sec 

Extrapolated Reservoir Initial s.i.- &. 

Pressure • 61 p. S i. Final s.i.- • 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 12-1092 

Lsd 8 Sec 27 Tp 88 R 9 W4th 

Alberta Research Council 

Elevation: gl 1222 

KB 1230 
Type of test Open hole, Bottom hole 

Date of test December 11, 1975 II 

Testing company Johnston Testers 

TEST DATA 

Time started 
Tool opened 
First flow 
Initial shut in 
Second flow 

Final shut in 
Pulled loose at 
Out of hole at 
Wt on packers 

1300 hrs 
1427 hrs 

3 min 
30 min 
15 min 
60 min 

1615 hrs 
1730 hrs 

10,000 lbs 

Description of blow Weak initial 
puff . raint blow on second opening . 

Total water recovered 15 ft 
Water sample No. - (drilling mud) 

Gas blow 

Remarks 

HOLE DATA 

Contractor Tri City Dri II ing 

Drill pipe size (OD) 2 7/8" IF 

Drill collar size (ID) 2" 
Drill collar length (ft) 60 
Open or screened interval 692·867' 
Formation tested Beaverhill Lake 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

.90 
6.02 
7. 45 
6. 35 
5.90 

D.P. Sub 
Shut-In Tool 
Hydraulic Tool 
s.s. ~ Packer 
T. C. & Packer 
Total 26 . 62 
Packer Stub 
Perf 
Recorder 
Recorder 
Sub 

.80 
;.oo 
4. 40 
4.65 
I. 70 

Dri II Pipe 
Bull Nose & Perf 
Tot a 1 I nter va I 

155 . 00 
2.70 

174. 25 

PRESSURE DATA 
(psi) 

Instrument No. 

Capacity (psig) 
Instrument set at (ft) 
Initial hydrostatic A 
First flow B 

Initial shut in 
Second flow 

Final shut in 

Bl 
c 
D 

Dl 

G 

Final hydrostatic H 

12-1092 - D-77 

64 
1000 

698 

331 

15 
15 
43 
16 
16 

25 

0 D 

5 1/2" 
5 1/2" 

65 
1000 

702 
334 

18 
18 

46 
19 
19 
28 

Bl, Dl, etc. Initial Hyd . Pressure 
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DRILL STEM TEST 12-1092-D-77 

OBSERVATION WELL NUMBER 12-1092 

INTERVAL TESTED 692-867 

c PRESSURE INCREMENTS 
Recorder AKI-65 
December II, 1975 II 

Initial Shut In 

point pressure t+at/llt 

0 
(min) (psi) 

5 32.2 7.00 
10 36.6 4.00 

15 39.1 3.00 

20 42.0 2.50 
@I 

25 44.0 2.20 -
30 45.1 2.00 

c 
Final Shut In 

point pressure t+at/at 
(min) (psi) 

5 20.4 13.00 

10 21.7 7.00 

15 22.4 5.00 c 20 22.6 4.00 

25 23.7 3.40 

30 24.9 3.00 

35 25.7 2.71 

40 26.4 2.50 

(_ 45 26.6 2.33 

50 27.5 2.20 

55 28.0 2.09 

60 28.6 2.00 

( 
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SHUT -IN PRESSURE DATA 
Well Number : 12-1092 
Date: December 11, 1975 I I 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.- A 
Pressure= 55 p.s.i. Final s.i.- • 
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SHUT-IN PRESSURE DATA 
Well Number : 12-1092 
Date:December 11 . 1975 

----------------------
Transmissivity• 6 . 6 X 

-3 2 10 m /day 

Hydraulic Conductivity• 1 • 4 X 10-7 em/sec 
Extrapolated Reservoir Initial s.i.- A_ 

Pressure= 38 p.s.i. Final s.i.- • 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 12-1092 

Lsd 8 Sec 27 Tp 88 R 9 W4th 

Alberta Research Council 

Elevation: gl 1222. 

KB 1230 

Type of test Open hole, Bottom hole 

Date of test December 12, 1975 

Testing company Johnston Testers 

TEST DATA 

Time started 1130 hrs 
Tool opened 1257 hrs 
First flow 3 min 
Initial shut in 20 min 
Second flow 15 min 
Final shut in 60 min 
Pulled loose at 1445 hrs 
Out of hole at 1600 hrs 
Wt on packers 10,000 lbs 
Descri~tion of blow Weak Initial 
puff. alnt blow on second opening 

Total water recovered 
Water sample No. 
Gas blow 
Remarks 

HOLE DATA 

15 

Contractor Trl City Drilling 

ft 

Drill pipe size (OD) 2 7/8" IF 
Drill collar size (ID) 2" 
Drill collar length (ft) 60 
Open or screened inte.rval 867-980' 

Formation tested Beaverhi 11 Lake 

12-1092-D-77 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

D.P. Sub 
Shut-In Tool 
Hydraulic Tool 
s.s . & Packer 
T.C . & Packer 
Total 
Packer Stub 
Perf 
Recorder 
Recorder 
Sub 
Dri 11 Pipe 
Bull Nose & Perf 
Tota I I nterva 1 

.go 
6. 02 
7.45 
6.35 
5. 90 

26.62 
. 80 

5. 00 
4. 40 
4.65 
1. 70 

93.00 
2. 70 

112.25 

PRESSURE DATA 
(psi) 

0 D 

5 1/2" 
5 1/2" 

Instrument No . 64 65 

Capacity (psig) 1000 1000 

Instrument set at (ft) 873 877 

Initial hydrostatic A 
First flow 

Initial shut i n 
Second flow 

Final shut in 
Final hydrostatic 

B 

Bl 
c 
D 
Dl 

G 

H 

19 
18 

219 

20 
20 

204 

22 

22 

222 

24 
24 

207 

380 

Bl, Dl, etc. Initial Hyd. Pressure 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 12-1092 

INTERVAL TESTED 867-980 

PRESSURE INCREMENTS 
Recorder AKI -65 
December 12, 1975 

Initial Shut In 

point pressure 
(min) (psi) 

5 103.3 
10 167.8 
15 197.7 
20 212 . 1 
25 219.5 
30 221.5 

Final Shut In 

point pressure 
(min) (psi) 

5 65.6 
10 116.5 
IS 149.1 
20 168.3 
25 180.7 
30 189. 1 
35 19,. . 9 
40 198.7 
45 202. 3 
50 203.8 
55 205 . 1 
60 206.6 

t+t.t / t.t 

7.00 
4.00 

3. 00 

2. 50 
2. 20 

2.00 

t+t.t/t.t 

13.00 
7. 00 

s.oo 
4.00 

3.40 
3.00 

2. 71 
2.50 
2. 33 
2. 20 

2. 09 

2.00 

12-1092-D-77 

J 
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SHUT-IN PRESSURE DATA 
Well Number:12-1092 
Date!December 12,1975 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.- 1>. 
Pressure= 265 p. s. i. Final s.i.- • 
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SHUT-IN PRESSURE DATA 
Well Number : 12-1092 
Date : December 12, 1975 

----------------------
Transmissivity• ~ • 2 X 

-3 2 10 m /day 
Hydraulic Conductivity•l.l "10-7 em/ sec 

Extrapolated Reservoir Initial s.i.- t. 
Pressure = 2 2 6 p. S.l. Final s.i. - • 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 12-1092 

Lsd 8 Sec 27 Tp 88 R 9 W4th 

Alberta Res earch Council 

Elevation: gl 

KB 
1222 

1230 

Type of test 

Date of test 

Testing company 

Open hole, Bottom hole 

December 13, 1975 

Johnston Testers 

TEST DATA 

Time started 0900 hrs 
Tool opened 1042 hrs 
First flow 3 min 
Initial shut in 30 min 
Second flow IS min 
Final shut in 60 min 

Pulled loose at 1230 hrs 
Out of hole at 1500 hrs 
Wt on packers 10,000 lbs 
Description of blow Strong initial puff 
on prenow. Fair air blow on final flow 
penod 
Total water recovered 120 ft 

Water sanple No . - (Salty dri 11 ing mud) 

Gas blow 

Remarks 

No 

Test sat isfactory 

HOLE DATA 

Contractor Tr i City Dr i 11 i ng 

Drill pipe size (OD) 2 7/8" IF 

Drill collar size (ID) 2" 

Drill collar length (ft) 60 

Open or screened interval 980-1092' 

Formation tested Prairie Evaporite 

12-1092-D-77 

Tool 

TOOL SEQUENCE 

Length 
{feet) 

D. P. Sub .90 
Shut-In Tool 6.02 
Hydraulic Tool 7.45 
s.s. & Packer 6. 35 
T.C. & Packer 5.90 
Total 26.62 
Packer Stub . 80 
Perf 5.00 
Recorder 4 . 40 
Recorder 4. 65 
Sub 1.70 
Drill Pipe 93 . 00 
Bull Nose & Perf 2.70 
Total Interval 112.25 

PRESSURE DATA 
(psi) 

0 D 

5 1/2" 
5 1/2" 

Instrument No . 64 65 

Capacity (psi g) 1000 1000 

Instrument set at (ft) 988 992 

Initial hydrostatic A 
First flow B 

Bl 

Initial shut in C 

Second flow D 

Dl 

Final shut in G 

Final hydrostatic H 

490 

75 

75 

481 

83 

85 
112 

450 

488 

74 

74 

479 

81 

83 
110 

448 

Bl, 01, etc. Initial Hyd . Pres sure 



( 

( 

0 

0 

0 

( 

( 

DRILL STEM TEST 

OBSERVATION WELL NUMBER 12-1092 

Lsd 8 Sec 27 Tp 88 R 9 W4th 

Alberta Research Council 

Elevation: gl 1222 

KB 1230 

Type of test Open hole, Bottom hole 

Date of test December 13, 1975 II 

Testing company Johnston Testers 

TEST DATA 

Time started 0500 hrs 

Tool opened hrs 

First flow min 

Initial shut in 11in 

Second flow min 
Final shut in min 
Pulled loose at hrs 
Out of hole at 0800 hrs 
Wt on packers 10,000 lbs 
Description of blow Nil 

Total water recovered tli I ft 
Water sample No. - (drilling mud) 

Gas blow 
Remarks Hisrun, poor packer seat 

HOLE DATA 

Contractor Tri City Drilling 

Drill pipe size (OD) 2 7/8" IF 

Drill collar size (ID) ~· 

Drill collar length (ft) 60 

Open or screened interval 980-1092' 

Formation tested Beaverhi II Lake and 
Prairie Evaporite 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

D.P. Sub 
Shut-In Tool 
Hydraulic Tool 
S. S. & Packer 
T.C. & Packer 
Total 
Packer Stub 
Perf 
Recorder 
Recorder 
Sub 
Dr.ll Pipe 
Bull Nose & Perf 
Total Interval 

.90 
6.02 
7.45 
6.35 
5.90 

26.62 
.8o 

s.oo 
4.40 
4 . 65 
I. 70 

93.00 
2.70 

112.25 

PRESSURE DATA 
(psi) 

Instrument No . 
Capacity (psig) 
Instrument set at (ft) 
Initial hydrostatic A 
First flow B 

Bl 
Initial shut in C 
Second flow D 

Dl 
Final shut in G 
Final hydrostatic H 

12-1092-D-77 

64 

1000 

988 
495 

487 

0 D 

5 1/2" 
5 1/2" 

65 

1000 

992 

499 

490 

Bl, Dl, etc . Initial Hyd . Pressure 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 12-1092 

Lsd 8 Sec 27 Twp 88 R 9 W4th 

Alberta Research Council 

Sample source Balled from 12-1092 

Date sampled February 20, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na +) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03J 

Sulfate cso:;) 
Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02 ) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

5503.836 

Mg/L 

1740.0 

0.2 

118750.0 

28.3 

14.0 

o.o 

2640.0 

193200.0 

0.7 

2.2 

0.0 

322540.0 

Meq/L 

86.83 

0.02 

5165.29 

0.72 

0.47 

o.oo 

54.97 

5448.39 

0.01 

Total Cations (epm) 

Other Constituents 

>8000 

11.2 

0.2 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

12-1092-E-77 

Percent 
Cations or Anions 

1.7 

0.0 

98.3 

o.o 

o.o 

0.0 

J.o 

99.0 

o.o 

5252.856 

11.5 

0 ppm 

0 ppm 

61.2 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 12-1092 

Lsd 8 Sec 27 Twp 88 R 9 W4th 

Alberta Research Council 

Sample source Bai Jed 

Date sampled July 19, 1976 

Calciu111 (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate {co;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

5340.83 

Mg/L 

1700.0 

0.0 

119500.0 

43 . 3 

12.0 

o.o 

4025.0 

186400.0 

o.o 

0.8 

1738.0 

0.3 

309300 

Meq/L 

84.83 

o.oo 

5197.91 

1.11 

o.4o 

o.oo 

83.80 

5256.63 

0.00 

Total Cations (epm) 

Other Constituents 

Field: 

78000 

11.3 

0.1 Kg/l 

Te111perature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HCOi) 

Hydroxide (OH-) 

Con?uctivity 

12-1092-E-77 

Percent 
Cations or Anions 

2 

0 

0 

0 

0 

2 

0 

5283.85 

11.0 

12. 5 

21f 

44 

Kg/L 

Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 12-1092 

Lsd 8 Sec 27 Twp 88 R 9 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATTON WELL NUMBER 12-1092 

Lsd 8 Sec 27 Twp 88 R 9 W4th 

Alberta Research Council 

Elevation of top of casing 1224.39 

Water level 
Depth to water elevation 

Date (meters ) (feet) 

Dec 14/75 
Dec 18/75 312.21 TOC 200.3 
Jan 12/76 314. 77 HP 193. 7 
Feb 10/76 314.84 HP 193.5 
Har 4/76 314. 81 HP 193.6 
Apr 8/76 314. 39 HP 194. 1 
Hay 3/76 313. 90 MP 195. 7 
June 2/76 314.40 KP 19lt . l 
June 2lt/76 312. 75 HP 199. 5 
July 19/76 312.75 HP 199.5 
Aug 11/76 312.72 HP 199.6 
Aug 30/76 312.78 HP 199.4 
Sept 29/76 312.77 KP 199.lt 
Oct 27/76 312 . 79 HP 199·3 
Nov 25/76 312. 79 HP 199.3 
Dec 21/76 312.80 HP 199.3 

MP - Depth from measuring point 
TOC - Depth fro~ t9p of casing 

~ 

Com11ents 

Well completed 

MP = 0.55 m TOC, (1226.2) 

New HP ~ 0. 27 m TOC, (1225 . 3) 

Sampled; temp . ll°C 
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INTRODUCTION 

The Groundwater Division of Alberta Research Council undertook, 

in 1974, to investigate the regional hydrogeology of the Athabasca 

Oil Sands. The purpose of this study is to develop a ~ydrogeological 

model of the area for use in technical and environmental planning. 

Some examples of potential uses of the mqdel are: locating water 

supplies for towns and processing plants, planning dewatering schemes 

in the vicinity of mines, determining the position of storage sites 

for solid and liquid industr ial waste on the surface or underground, 

and planning restoration of disturbed land. 

I-77 

Groundwater data is not abundant in the area, so installation of 

groundwater observation wells was necessary. These observation wells 

were drilled in groups in order to sample heads and chemistry at various 

depths below the surface. Seven sites (numbers 1, 2, 3, 6, 7, 8 and 9), 
containing 36 individual wells, were instrumented in this manner during 

the winter of 1974-75. Eight sites (numbered 10, 11, 12, 13, 14, 15 

16 and 17), containing 38 individual wells, were instrumented during the 

winter of 1975-76 . 

The factual details of this system are important to users for 

various differing reasons and thus a readily available document out

lining these details is warranted. This publication groups the infor

mation by site. There is one publication for each .we.ll site. Included 

in each site publication are: 1) geological and geophysical logs; 

2) annual hydrographs, 3) drill stem test results, 4} aquifer testing 

results, 5) well history, 6} water analyses, and 7) well completion 

details. The page indexing system is also consistent with the updating 

process . All update volumes will be noted in the Alberta Research Council 

List of Publications. . . 
Each site publication is divided into section,s dealing with each 

individual well in addition to this Introduction and a Legend . There 

are 15 piezometer nests in the system and thus there are 15 separate 
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site publications in Information Series 69. Table 1 lists the location 

of wells in the system as of August 31, 1976. Figure 1 indicates the 

location of these wells. Publications are available as of the date of 

this document for all sites. 

Five oil companies have made available a total of nine wells for 

Inclusion in the system. Data from these wells will be published in 

the same format as those constructed with government financing. 
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Various oil companies have contributed to the Observation Well 

Network through the loan of wells installed by them. These companies 

were, as of August 31, 1976: BPOG Operations ltd., Petrofina Canada 

ltd., Tenneco Oil and Minerals Ltd., Shell Canada Ltd. and Home Oil 

Company Ltd. 
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Location 
(W 4th) 

Lsd 8-15-96-11 

Lsd 1-11-97-12 

Lsd 9-26-97-13 

Lsd 2-18-95-9 

Lsd 13-20-95-8 

Lsd 5-30-94-7 

Lsd 1 and 
Lsd 16-4-94-6 

Lsd 9-24-85-9 
Lsd 16-2-87-9 

Lsd 8-27-88-9 

Lsd 8-11-90-12 

Lsd 4-15-92-12 
Lsd 15-33-89-16 

Lsd 6-13-90-10 

Lsd 13- 12-94-11 

Lsd 15-3-96-11 

lsd 14-36-95-12 

Lsd 5-21-95-12 

Lsd 9-20-95-12 

Lsd 1-1-96-11 

Lsd 9-9-96-10 

Lsd 10-20-96-7 

Lsd 3-28-94-9 

Lsd 10-25-95-10 

Lsd 10-24-95-9 
Lsd 10-25-95-10 

Table 1 

Athabasca Oil Sands Observation Wells 

August 31 , 1976 

Site Number 

2 

3 
6 

7 
8 

9 

10 

11 

12 

13 
14 

15 
16 

17 
8P-1W 

8P-2WA 

BP-3W 

8P-4W 

Fina 73-2 

Fina 73-6 

Tenneco 1 

Home4 

Shell PW-4 

Shell PW-2 

Shell Obs-7 
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PAGE INDEXING 

The numbering of pages in the report is as follows: 

\Jell Number - Subject Code - Year of PubJ ication 

where : 

Well Number the name used for designating the well 

Subject Code as follows: 

Introduction (no site number indicated) 

l legend (no site number indicated) 

G General site information including geological logs, 

geophysical Jogs, site plan (no well number indicated) 

and summary of contents 

C Well construction details 

D Drill stem testing 

A Aquifer testing 

E Chemical analyses including multielement analyses 

and routine water analyses 

H Annual hydrograph 

W Well history 

Year of Publication- the last two numerals of the year of publication. 

So that new pages may be easily added, pages have not been consecutively 

numbered. The user should insert new pages in the appropriate order within 

tha tabbed section for that particular well. 



Rock Unit 

t iII 

sand & gravel 

sand 

sandstone 

sandstone, arkosic 

s i It 

siltstone 

siltstone & sandstone 

clay 

clay, sandy 

claystone, shale 

sandstone & shale 

oil sand 

I imeHone 

limestone, shaley 

dolomite 

dolomite, argi l laceous 

rock salt 

gypsum & anhydrite 

coal 

igneous rock 

GEOLOGICAL LEGEND 

Stratigraphic Unit 

Pleistocene and Recent 

Qd Surface deposits 

Cretaceous 

Ks Smoky Group 

Klb La Biche Format i on 

Kd Dunvegan Formation 

Ksh Shaftesb ury Format ion 

Kpl Pelican Formation 

Kj Joli Fou Format ion 

Kg Grand Rapids Formation 

Kc Clearwater Formation 

Kw 

Km 

Dwd 

Obi 

Osw 

Dmk 

Ope 

Om 

Devonian 

Wabiskaw Member 

McMurray Formation 

Woodbend Group 

Beaverhill Lake Format ion 

Slave Point Fo rmation & 

Fort Vermilion Formation 

& Watt Mountain Formation 

Muskeg Formation 

Prairie Evaporite Formation 

Me thy format ion 

L· 77 

Omr 

(Keg River Formation equ ivalent) 

McLean River Formation 

01 

Precambrian 

(Chinchaga Formation equivalent} 

La Loche Formation 

Undivided 



Symbol 

C&GLL 

CPS 

elev 

epm 

ft 

gl 

ID 

igpm 

KB 

Lsd 

m 
2 m pd 

Her 

Meq/L 

MFE 

Hg/L 

Min 

HP 

HV 

OD 
ppm 

psi 

Q 

R 

RBP 

Road 

SCL 

Al1 1 c 

SYMBOLS 

Units or Parameter 

Analysis done at Chemical and Geological 

Laboratories Ltd. 

counts per second 

elevation in feet above mean sea level 

(geodetic datum) 

equivalents per million 

foot 

ground level - feet above geodetic datum 

inside diameter - inches 

Imperial gallons per minute 

Kelly Bushing 

legal subdivision 

metre 

square metres per day 

meridian 

milliequivalents per litre 

multi formation evaluator 

milligrams per litre 

minutes 

measuring point 

mi 1 J i volts 

outside diameter - inches 

parts per million 

pounds per square inch 

pumping rate - igpm 

range 

recorder bypass 

road a 11 owance 

L-77 

Analysis done at Shell Canada Ltd., Exploration 

and Production Laboratory 



Symbol 

Sec. 

55 

T 

t 

t I 

~t 

Tp 

TOC 

TSTM 

WILL 

Wt 

b iocl 

brae 

bry 

calc 

carb 

cht 

fld 

glauc 

gvl 

hvy 

1t 

mnrl s 

pbl 

qtz 

strgr(s) 

stroms 

subang 

subrd 

Units or Parameter 

section 

stainless steel 

transmissivity - square metres/day 

time since pumping started (pump testing) 

or time of flow period (drill stem testing) -

minutes 

time since pumping stopped -minutes 

time of shut In period - minutes 

township 

top of casing 

too small to measure 

L-77 

Analysis done at Western Industrial Laboratories Ltd. 

weight 

GEOLOGICAL ABBREVIATIONS 

bioc1ast 

brachiopod 

bryozoan 

calcareous 

carbonaceous 

chert 

feldspar 

g 1aucon i te, glauconitic 

gravel 

heavy 

1 i ght 

minerals 

pebbles 

quartz 

s t r i nge r( s ) 

stromotoporoids 

subangular 

sub rounded 



CHEMICAL ANALYSES 

Two types of chemical analysis were performed on water samples: 

a complete routine analysis and a multielement analysis (multielement 

radio frequency Induction coupled plasma emission spectrometer). Some 

of the samples collected appear to be influenced by the cement used to 

seal the well casing into place. Water affected by cement will exhibit 

high values of pH, hydroxide, calcium and chloride. The reader should 

regard waters with a pH greater than about 10 as probably cement

contaminated. 

Cementing of the casings into place must be done due to the close 

proximity of the wells to each other in the site. Without cement, the 

movement of fluids and transmission of pressures along the boreholes 

would always be a possibility. It is expected that the influence of 

the cement will diminish with time. 

All wells in the Network will be sampled by bailing at least once 

a year for the first few years. Results of analyses performed on samples 

obtained during July 1976 are included in this report. 

Host routine water analyses are being done at Alberta Research Council. 

Those done at other laboratories are indicated by a notation under 11Sample 

source" and are 1 imited to samples from wells contributed by oil companies. 

Spectral emission estimates were done at commercial laboratories. 

WELL CONSTRUCTION 

The general procedure at each site was to drill the deepest well 

first to determine the exact geology of the location. Two to four 

shallower aquifers were then selected for monitoring. A water table 

we 11 30 to 50 feet deep was constructed at each s i"te. 

Once an aquifer was selected for monitoring the construction 

procedure was generally as follows: 
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1. drill to about 5 feet above the zone 

2. land casing and cement to surface 

3. drill through the aquifer using very light mud 

4. insert a screening device (if necessary) 

5. develop the well with air. 

The section on "Well Construction" notes any changes from the 

above procedure. Information such as casing tallies, amounts of cement, 

types of float equipment and daily drilling precis are not included. This 

type of information is available from the Engineer's Report on file at 

the Groundwater Division. 

A conventional oil-field cementing unit was utilized to cement casing 

strings. Cement returns to the surface were observed in nearly every 

we 11 . 

WELL HI STORY 

A record is kept of all major events occurring to each well. This 

is presented in the "Well History". Included in this tabulation are 

manual measurements of water level, pumping tests, water sampling, and 

any other event of potential hydrogeological interest. 

GENERAL SITE INFORMATION 

This section contains: 

1) A well site plan showing location within the section and a detail 

showing the configuration of the individual wells. 

2) A geological sample description giving the field description of the 

actual sample obtained during the drilling of the deepest hole. 

Samples were usually obtained at 10-foot intervals of drilling. 

3) Geophysical and geological logs of the deepest hole. Spontaneous 

potential, single point resistance, natural gamma, caliper and 

neutron were the logs run during the 1975-76 drilling. Results 

of the caliper logs are not presented. The geological log 

presented represents an interpretation based upon the sample 



description and the geophysical Jogs. The open portion of each 

well is indicated along the left side of the geological Jog. 

4) A summary of contents page noting the number of pages in each 

of the subject areas that have been issued for that site. Pages 

which have been replaced because of errors are noted in the total. 

Geological and geophysical Jogging was not done on every well at 

a site. It was assumed that geological conditions would be reasonably 

uniform across the site and that the extra effort was not warranted. 

ANNUAL HYDROGRAPHS 

There are two methods for monitoring of water levels in the 

Observation Well Network; either by continuous recorder or by monthly 

manual measurements. Wells in which the depth to water is less than 

L- 77 

about 200 feet are usually instrumented with a Stevens Type F recorder 

equipped with a 32 day clock. If the depth to water exceeds about 200 

feet this type of recording procedure is not adequate . At present monthly 

manual measurements are made in those wells where the depth to water 

exceeds 200 feet. 

AQUIFER AND DRILL STEM TESTING 

Soon after completion, some wells were tested for production 

either by pumping or bailing. Information from these types of tests 

is presented in the section on '~quifer Testing''. 

Many wells, particularly the very deep ones, exhibit very low 

static heads. This great depth to water made pumping tests impossible 

because of the nature of the equipment available. Bailing tests on 

wells with very great depths to water are extremely difficult due to 

the measuring tape sticking to the wet casing. 

Drill stem testing equipment was utilized in two manners during 

the 1975-76 drilling program. Open hole- bottom hole drill stem tests 



were conducted in the Devonian sediments to locate relatively productive 

zones for well completion. Casing tests were performed on completed 

wells at Site 10, 11 and 15 because of great depth to water or low 

permeability in the completion zone. 

Information from these drill stem tests is presented under the 

heading "Drill Stem Testing11
• Results of open hole- bottom hole tests 

are presented in the section containing information about the deepest 

well at the Site as this is the hole in which the tests were conducted. 

An exception to this is at Site 14 where three tests were conducted 

on hole 14-699 and six tests performed in 14-1590. 

A Horner Plot of shut-in pressure versus the dimensionless 
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(t + ~t)/8t is presented. The value of static reservoir pressure is 

obtained from this procedure. Values of transmissivity and hydraulic 

conductivity can also be obtained from this plot in the following manner: 

where: 

Qb 

v 
t 

T 

H 

K 

h 

= 

= 

• 
• 
= 

--

14lto v 
~ = -----t-----

162.6 Qb 
T = M 

T K=h 

production rate In barrels per day 

volume of production into drill collars and stem 

total flow time of test 

transmissivity in millidarcy-feet 

slope of final shut-in pressure plot 

permeability in millidarcys (1 millidarcy • 10-6 em/sec) 

thickness of the aquifer- usually the length of the 

tested section. 
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The results of aquifer testing by pumping or bailing are presented 

on a semilog or Jacob type plot. Calculations of transmissivity are 

according to the Modified Nonequillbrium Formula or the analogous 

Recovery Formula as follows: 

(For pumping) 

or 

(For recovery) 

where: 

d2, d1 a depth to water at corresponding subscripted time 

(meters) d2>t 1 

= 

-
time since pumping started, t 2>t 1 

length of time pumping 

t• = time since pumping stopped: <\T t• )2 > <\i t') 1 

T = transmissivity in sequence meters per day 

Q a pumping rate in imperial gallons per minute 

That portion of the drawdown plot used to calculate the transmissivity 

is indicated on each drawing. 



SUMMARY OF CONTENTS 

SITE NUMBER THIRTEEN 

( sd ·8 Sec 11 Twp 90 R 12 W4th 

Alberta Research Council 

13-G-77 

c number of pages distributed for this site in 1977 

--.---

c 
page title well name r---- --·---·-·-.----·-~-

site 13-70 13- 230 13-460 13-770 13-872 _13-123p_ --·- --r---·---···-

Introduction 4 -- - --

I 
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I 
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Well History - 1 1 1 1 1 1 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Thirteen 

Lsd 8 Sec II Twp 90 R 12 W4th 

Alberta Research Council 

Ground elevation 1749 

1757 

Total depth 

KB elevation 

Interval 
from to 
(feet below KB) 

8 35 

35 50 

so 60 

60 160 

160 220 

220 230 

230 240 

240 250 

Description For111ation 

Sand, It brown, fine grained, silty, subangular, 
medi~ sorted, good-excellent porosity, qtz, fld, 
calc; clay, medium grey, silty, interbedded 

Sand, brown, coarse grained; subangular, poorly 
sorted, excellent per~billty, qtz, fld, side
rite; pebbles of dark and light cht; silty, grey 
clay strgrs, kaol lnization 

Silt, grey, clayey, kaolin, ferruginous, thin 
coal beds, interbedded with sand, It brown fine
coarse grained, subangular-subrounded, poorly 
sorted, excellent intergranular porosity, qtz, 
fld, hvy mnrls (tourmaline, garnet, zircon) light 
and dark cht, carb flakes, siderite, kaolin 

Unsorted drIft; s II t, sand, grave I, boulderch Ips, 
angular-subangular, poor sorting excellent 
intergranular porosity, qtz, fld, cht, ferruginous, 
kaolin 

Sand, It brown, coarse grained, subang-subrd , 
poorly sorted, excellent porosity, qtz, fld, 
hvy mnrls (tourmaline, garnet, zircon), It and 
dark cht, ferruginous (siderite), carbonaceous 
flakes, kaolin, pebbles, boulderchips 

Gravel, It brown, angular-subangular, poorly 
sorted, excellent porosity, qtz, fld, hvy mnrls, 
ferruginous (siderite): boulderchips of Igneous, 
meta~rphic and sedimentary (sandstone and 
1 imestone) rocks 

Siltstone, medium grey, sandy, kaolinization, 
boulderchlps 

Gravel, It brown, subangular, poorly sorted, 
excellent porosity, qtz, fld, It cht, boulderchlps 
of Igneous, metamorphic and sedimentary rocks 

Drift 

1230 feet 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Thirteen (continued) 

Lsd 8 Sec 11 Twp 90 R 12 W4th 

Alberta Research Council 

13-G- ?7 

Ground elevation Total depth 

KB elevation 

Interval 
from to 
(feet below KB) 

250 

270 

280 

300 

310 

350 

390 

400 

460 

470 

500 

530 

585 

270 

280 

300 

310 

350 

390 

400 

lt60 

470 

500 

530 

585 

600 

Description 

Siltstone, medium grey, clayey, kaolin, 
boulderchips, fair permeability 

Clay, medium grey, silty, kaolinlzation, 
s 11 gh t 1 y ca 1 c 

Siltstone, medium grey, sandy in the bottom, 
calc, kaolin 

Siltstone, medium grey, sandy, argll laceous, 
calc, silty grey clay and coal, thin beds 

Siltstone, mediu~ grey, sandy, calc, qtz, 
glauc traces ; clay grey and coal interbedded 

Siltstone, It grey , sandy , qtz, fld, glauc 
traces, carb flakes; sand , It grey, flne
medium,lnterbedded 

Sandstone, It grey, fine-grained, subangular, 
well sorted, good porosity, qtz, fld, inter
bedded with shale, ~dium grey and coal thin 
strgrs 

Sandstone, salt and pepper, fine grained, 
subangular-subrounded, well sor t ed, good
excellent porosity, calc cement on the bottom, 
qtz, hvy dark mnrls, fld, carb flakes 

Sandstone as above, calc cement, shale interbedded 

. Clay, medium grey, silty, calc; coal, thin beds 

Clay red-brown, silty, calc cement 

Shale, medium grey, calc cement, carb flakes; 
siltstone , med i um grey , sandy , glauc traces, 
interbedded on the bottom 

Sandstone , It grey, fine, silty, subrounded, 
well sorted, fair porosity , qtz, glauc . Shale 
medium grey, hard, calc, pyrite on the bottom 

Formation 

Drift 

Grand Rapids 

Clearwater 
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13·G·77 

GEOLOGICAL SAMPLE DESCRIPTION 

S 1 Tf. N\Jt--IHF:R Thirteen (continued) 

Lsd 8 Sec 11 Twp 90 R 12 k'4th 

Alberta Research Co.mci 1 

Ground c I <' Vat it>n 

Interval 
from to 
lfe<.' t bC>lnw 1\R) 

600 670 

670 700 

700 720 

720 745 

745 760 

760 780 

780 815 

815 830 

870 

885 

To tal depth 

lll!scriptioll formati on 

Shale, mediun grey, silty, calc, ferruginous, 
carb flakes, plant remains; two sandy interbeds 
at 610 and 650 feet 

Siltstone , medium grey, sandy, argillaceous, 
calc, qtz, glauc traces, interbedded with shale 
medium grey, calc, carb flakes 

Sandstone, It grey, fine grained, silty , calc 
cement , qtz, glauc traces , interbedded with 
shale, mediun grey, calc and siltstone,medium 
grey, sandy 

Siltstone, grey, sandy, argillaceous, calc 
cement; shale,medium grey, calc, carb flakes 
interbedded 

Clearwater 

Sandstone It grey, fine grained, silty, subrounded, HcHurray 
well sorted, fair-good porosity, glauc, qtz; thin 
beds of medium grey calc shale 

Sandstone, brown, fine-medium grained, subrounded 
medium sorted, fair porosity, calc cement, qtz, 
fld, pyrite, ferruginous, slightly oil stained; 
thin beds of medium grey shale 

Sandstone, brown, fine-medium grained, subangular, 
well sorted, fair porosity, qtz, fld, ferruginous , 
pyrite, heavily oil saturated 

Sandstone as above interbedded wi th shale, mediun 
grey, bituminous 

Sandstone, It brown, fine-medium grained, medium 
sorted , fair porosity, calc and silica cement, qtz, 
fld ; slightly oil stained , interbedded with thin 
layers of shale, dark grey, calc, pyrite 

Sandstone as above, heavily oil saturated , 
Interbedded with shale , dark grey , calc, 
pyrite 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Thirteen (continued) 

Lsd 8 Sec II Twp 90 R 12 W4th 

Alberta Research Council 

13-G-77 

Groun~ el~vation Total depth 

KB elevation 

Interval 
fro11 to 
(feet below KB) Description Formation 

885 900 Ll~~~es tone, buff-It grey, compact, mud Beaver hi II Lake 
supported, argillaceous, fossils (biocl), 
pyrite, thin medium grey calc shale strgrs 

900 920 Shale (70%), medium grey, hard, calc, pyrite. 
Limestone, It grey, argillaceous, fossils, 
c0111pact (30%) 

920 1010 Limestone (15-20%), white-buff, microcrystal-
line, fossils (stroms, pelecypods, brae, bry), 
replacement, calcite recrystallization, poor 
vuggy porosity, pyrite . Limestone (50-60%), 
It grey, mud supported, argillaceous, fossils , 
pyrite, chalcopyrite, shale, dark grey, calc 
(10-15%) 

1010 1050 Limestone (30-~0~). It grey, c~pact, argil-
laceous , fossils, pyrite Interbedded wi th 

· shale, dark grey, carbonaceous (60-70%) 

1050 1150 limestone, buff (20-25%), microcrystalline, 
fossils (brae, br y, bioclast), replacement, 
calcite recrystallization, dolonitization 
traces, pyrite; l imestone, It grey (50-70%) , 
argillaceous, fossils, pyrite, thin bedded 
dark grey , carb shale 

1150 1230 Limestone,lt grey (~0-50%) , argillaceous, foss i ls, 
pyrite, chalcopyrite, interbedded with shale It 
grey, calc and dark grey, shale carbonaceous 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 13-70 

Lsd 8 Sec 11 Tp 90 R 12 

Alberta Research Council 

Construction 

Surface casing 

wall thickness 

Main casing 

---,----
1 

KB 8 ft 

I • 

- lb/ft 

- in 

14 lb/ft 

wall thickness .244 in 

Screen slot width .007 in 

screen OD 4 in 

slots per foot 

material 

Sand pack 

st st 

10 cubic ft 10-20 
frac sand 

Note: all depths refer to KB 

10 ft - 3 In blank pipe 

w 4th 

•- TOC elev 1751.57 ft 

Ground elevation 

- Surface casing OD 

-- Bottom casing - ft 

- m 

Cemented to 

- Main casing 5 1/2 in 

Bottom casing - 55 ft 

16.8 m 

~ - Top screen 57 ft 
17.3 m 

Bottom screen 62 ft 

18.9 m 

5 ft - 3 In blank pipe -
3 ft - cavings _ Total depth 70 ft 

21.3 m 

13-70-C-77 

1750 ft 

- in 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 

Lsd 8 Sec 11 Twp 90 R 12 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Bailed from 13-70 

February 20, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

4.3 

Mg/L 

12.3 

27.5 

2.1 

o.o 

234.0 

10.0 

10.0 

1.3 

4.2 

258.0 

Meq/L 

2.25 

1.01 

1.20 

0.05 

0.00 

3.84 

0.21 

0.28 

0.02 

Total Cations (epm) 

Other Constituents 

7.1 

0.3 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (COl) 

Bicarbonate (Hco;) 

Hydroxide (OH-) 

Conductivity 

13· 70-E· 77 

Percent 
Cations or Anions 

22.5 

26.5 

1.2 

0.0 

88.2 

4.8 

6.5 

0.5 

4.5 

7.3 

254 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 13-70 

Lsd 8 Sec 11 Twp 90 R 12 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Bailed 

July 19, 1976 

Major Constituents 

Calcium (ca••) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03J 

Sulfate (S04J 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si02J 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

fluoride (F-) 

5.32 

Mg/L 

61.0 

16.1 

30.0 

2.1 

0.0 

305.0 

1.3 

10.0 

0.9 

8.6 

64.9 

16. I 

308 

Meq/L 

3.04 

1.33 

1.30 

o.os 

o.oo 

s.oo 

0.03 

0.28 

0.01 

Total Cations (epm) 

Other Constituents 

500 

7.4 

0.2 Hg/L 

Field: 

Temperature (C) 

pH 

Carbonate (CO~) 

Bicarbonate (HC03J 

Hydroxide (OH-) 

Con~uctivity 

13-70-E-77 

Percent 
Cations or Anions 

53 

23 

23 

0 

94 

5 

0 

s. 73 

4.0 

8.1 

424 Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 13-70 

Lsd 8 Sec 11 Twp 90 R 12 W4th 

Alberta Research Council 
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WEll HISTORY 

OBSERVATfON WELL NUMBER 13-70 

Lsd 8 Sec II Twp 90 R 12 W4th 

Alberta Research Council 

Elevation of top of casing 1751. 57 

Water level 
Depth to water elevation 

Date (met e rs) (feet) 

Jan 17/76 
Feb 7/76 13.32 HP 1709.8 
Feb 11/76 13.36 HP 1709. 7 
Feb 20/76 
Har 4/76 13 . 3JHP 1709.8 
Apr 6/76 f3 . 34 HP 1709.7 
Hay 5/76 13. 34 HP 1709.7 
Hay 31/76 13.35 HP 1709. 7 
June 24/76 13.36 HP 1709.7 
July 19/76 13.38 HP 1709.6 

13. 70 HP 1708.6 
Aug 10/76 13. 41 HP 1709.5 
Aug 31/76 J3.40 HP 1709.5 
Sept 27/76 13 . 28 HP 1709.9 
Oct 27/76 13.21 HP 1710.2 
Nov 22/76 13.21 MP 1710. 2 
Dec 20/76 13.17 HP 1710.3 

MP - Depth from ~ea suring point 
TOC - Depth from top of casing 

13 - 70-W-77 

Comments 

Well completed 
HP • 0. 58 m TOC, (1753.5) 

Water sample 

After sample; temp. 4°C 











WELL CONSTRUCTION, 

( OBSERVATION WELL NUMBER 13-230 

Lsd 8 Sec II Tp 90 R 12 W4th 

Alberta Research Council 

c 
K.B 8 ft 

c I .. 

Construction 

Surface casing 24 lb/ft 

wall thickness .264 in 

Main casing 14 lb/ft 

wall thickness .244 in 

Screen slot width .007 in 

c screen on 4 in 

slots per foot 

material st st 

Note: all depths refer to KB 

10 ft - 3 in blank pipe -

0 

(_ 5 ft - 3 in blank pipe -

(_ 

13·230-C-77 

-. - roc elev 1750.76 ft 

Ground elevation 1749 ft 

- Surface casing on 8 5/8 in 

-- Bottom casing 40 ft 

12.2 m 

Cemented to surface 

- Main casing 5 1/2 in 

Bottom casing 205 ft 
62.5 m 

Cemented to surface 

Top screen 210 ft 
64 m 

Bottom screen 225 ft 
68.6 m 

_ Total depth 230 ft 
70.1 m 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 13-230 

Lsd 8 Sec II Twp 90 R 12 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Balled from 13-230 

January 17, 1976 

Major Constituents 

Calcium (Ca ++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02 ) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

11.0 

Mg/L 

3.0 

1.5 

220.0 

12.9 

11!.4 

2Z.Z..o 

60.0 

186.0 

o.z. 
1.5 

952.0 

Meq/L 

o. 15 

0. 12 

9.57 

0.33 

0.48 

4.00 

1.25 

5.25 

0.01 

Total Cations (epm) 

Other Constituents 

1220 

0.3 ppm 

Field: 

Temperature (C} 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH ) 

Conductivity 

13-230 -E-77 

Percent 
Cations or Anions 

1.5 

1.2 

9lt . l 

3.2 

"·" 
36.1! 

ll.Z. 

47.8 

0. I 

10. 2 

10.3 

151! 

37 

ppm 

ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 

Lsd 8 Sec II Twp 90 R 12 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled July 19, 1976 

Major Constituents 

Calcium {Ca++) 

Magnesiu~ (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate cco;) 
Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica . (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesiu~ (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L t>leq/L 

2.2 0. II 

0. 0 o.oo 

198.0 8.61 

10.0 0.26 

130. 0 1+.33 

39.0 0. 61+ 

43 . 0 0. 90 

120.0 3.38 

0.9 0.01 

6. 6 

2. 9 

0.1 

508 

9.27 Total Cations {epm) 

Other Constituents 

1000 

10.1 

0.2 Hg/L 

Field: 

·Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (Hco;) 
Hydroxide (OH-) 

Con~uctivity 

13- 230-E-7 7 

Percent 
Cations or Anions 

0 

96 

3 

lt7 

7 

10 

37 

0 

8.98 

lt . O 

12.0 

168 Hg/L 

16 Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 13-230 

Lsd 8 Sec 11 Twp 90 R 12 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATTON WELL NUMBER 13-230 

Lsd 8 Sec 11 Twp 90 R 12 W4th 

Alberta Research Council 

Elevation of top of casing 1750.76 

Water level 
Depth to water elevation 

Date (meters} (feet) 

Jan 12/76 
Jan 17/76 23.62 TOC 1673.3 

Jan 18/76 
Feb 7/76 24.52 HP 1672.7 
Feb 11/76 24.50 HP 1672.7 
Mar 4/76 24.52 HP 1672.7 
Apr 6/76 24.56 HP 1672.5 
Hay 5/76 24.57 HP 16]2.5 
Hay 31/76 24.60 HP 1672.4 
June 24/76 2".60 HP 1672.4 
July 19/76 24.6" HP 1672.3 

25.05 HP 1670.9 
Aug 10/76 24.56 HP 1672.5 
Aug 31/76 24.49 HP 1672.8 
Sept 27/76 24.50 ~p 1672.7 
Oct 18/76 

Oct 27/76 24.37 TOC 1670.9 
Nov 8/76 

Nov 22/76 24.88 HP 167 I. 3 
Dec 20/76 24.70 HP 1672.1 

MP - Depth from measuring point 
TOC - Depth from top of casing 

13-230-W-77 

Comments 

Wei 1 completed 
Bail test, Q • 4 IGPH, 
T = 0.8 IGPD/FT 
Water sample, shelter installed 
HP • 0.70 m TOC, (1753. 1) 

After sample; temp. 4°C 

Treated with 70# NU-Well acid 
well conditioner 

Well blown down with air to 
clean out acid 
HP .. 0.66 m TOC, (1752.9) 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 13-460 

Lsd 8 Sec II Tp 90 R 12 

Alberta Research Council 

w 4th 

---,----
! 

KB 8 ft 

I • 

Construction 

Surface casing 24 lb/ft 

wall thickness .264 in 

Main casing 14 lb/ft 

wall thickness .244 in 

Screen slot width .007 in 

screen OD 4 in 

slots per foot 

material St St 

Note: all depths refer to KB 

10 ft - 3 in blank pipe --

5 ft - 3 in blank pipe -

13-460-C-77 

4
- TOC elev 1751.36 ft 

Ground elevation 1749 ft 

- Surface casing OD 8 5/8 in 

-- Bottom casing 43 ft 

13.1 m 

Cemented to surface 

- Main casing 5 1/2 in 

-
-

-

Bottom casing 435 ft 
132.6 m 

Cemented to surface 

Top screen 440 ft 
134. I m 

Bottom screen 455 ft 

138.7 m 

.._ Total depth 460 ft 
140.2 m 
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DRAWOOWN PLOT 
Well Number 13-A60 
Date JANUARY 15, 1976 

RESUlTS 

Q"' 8.3 igpm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 

Lsd 8 Sec 11 Twp 90 R 12 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Pump test on 13-460 

January 15, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

1.3 0. 06 

0.6 0. 05 

371 . 0 16. 14 

0.8 0.02 

62.0 2.07 

686 . 0 11 . 24 

135.0 2.81 

15.0 0.42 

1.7 0.03 

0.7 

940.0 

16. 6 Total Cations (epm) 

Other Constituents 

8.8 

0. 7 PPIII 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (Hco;) 
Hydroxide (OH-) 

Conductivity 

13-460-E-77 

Percent 
Cations or Anions 

0.4 

0.3 

99 . 2 

0.1 

12 .5 

67. 9 

17. 0 

2. 6 

0.2 

16. 3 

9. 2 

86 

771 PPIIl 
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WATER ANALYSIS 

( OBSERVATION WELL NUMBER 13-460 

Lsd 8 Sec 11 Twp 90 R 12 W4th 

Alberta Research Council 

( Sample source Balled 

Date sampled July 19, 1976 

Major Constituents 

Percent 
Mg/L Mcq/L Cations or· Anions c Calcium (Ca ++) ~.3 0.06 0 

Magnesium (Mg++) 0.3 0.02 0 

Sodium (Na+) 395.0 17.\8 99 

Potassium (K+) 2.5 0.06 0 

Carbonate (co;) 79.0 2.63 16 

Bicarbonate (HC03} 688.0 11.28 68 

Sulfate cso;) 114.0 2.37 14 

Chloride (Cl~) 14.0 0.39 2 

Nitrate (NO;) 0.6 0.0\ 0 c Silica. (Si02) 1.5 

Hydroxide (OH~) 

Calcium (Acidified) 1.5 

Magnesium (Acidified) 0.7 

Total dissolved solids 940 

Total Anions (epm) 16.69 Total Cations (epm) 17.34 

Other Constituents 

c Lab: Field: 

Conductivity 1500 Temperature (C) 4.0 

pH 9.0 pH 10.6 

Fluoride (F-) 0.4 Mg/L Carbonate (co;) 350 Hg/L 

( Bicarbonate (HCOl) 229 Mg/L 

Hydroxide (OH ) 

Conduct i,vi ty 

(_ 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 

Lsd 8 Sec II Twp 92 R 12 W4th 

Alberta Research Council 

Sample source Balled 

Date sampled November II, 1976 

Major Constituents 

Calcium (ca••) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (.K+) 

Carbonate (co;) 
Bicarbonate (HC03J 

Sulfate (S04J 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (SiOz) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm} 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

3.0 0.15 

2.0 0. 16 

422.0 18.)6 

2.1 o.os 
16.8 0.56 

769.0 12.60 

98.0 2.01! 

32.0 0.90 

0.2 0 

3.9 

1130 

16.11 Total Cations (epm) 

Other Constituents 

1750 

8.6 

0. 4 mg/1 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HCOi) 

Hydroxide (OH-) 

Conductivity 

13-460-E- 77 

Percent 
Cations or Anions 

98 

0 

4 

78 

13 

6 

0 

18. 7Z 

9 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 13-460 

Lsd 8 Sec 11 Twp 90 R 12 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 13-lt60 

Lsd 8 Sec 11 Twp 90 R 12 W4th · 

Alberta Research Council 

Elevation of top of casing 1751 .36 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 10/76 
Jan 13/76 61t.ltl TOC 15lt0.1 

Jan 15/76 61t.lt8 TOC 1539.9 

61t.30 TOC 15lt0.5 

Jan 16/76 
Feb 1/76 

Feb 7/76 64.75 HP 1541.1t 
Feb 11/76 61t . 70 HI' 15lt1.6 
Har lt/76 64.72 HP 1541.5 
Apr 6/76 64.70 HP 1541.6 
Hay 5/76 64.75 HP 151t I. 4 
Hay 31/76 64.74 HP 151t I. It 
June 2lt/76 64 . 74 HP I Sit I. It 
July 19/76 61t. 77 HP 151t I. 3 

64.78 HP 151t I. 3 
Aug 10/76 64.77 HP 15lt1.3 
Aug 31/76 64 . 73 HP 15lt1.5 
Sept 27/76 64 . 70 HP 15ltl.6 
Oct 18/76 

Oct 27/76 61t.42 TOC 1540.1 
Nov 9/76 
Nov 22/76 64.68 HP 1541.4 
Dec 20/76 64.68 HP 1541.4 

MP - Depth from measuring point 
TOC - Depth from top of casing 

13-460-W-7 7 

Comments 

Well completed 
Pump test, Q = 5.8 IGPH, 
lt50 minutes; T • 261tO IGPD/FT 
Pump test, Q = 8.3 IGPH, 
330 minutes 
Pump test, Q = llt. lt IGPH, 
1000 minutes, T • 34SO IGPD/FT 
Water sample; shelter installed 
Pump test, Q • 8.3 IGPH, 1380 
minutes, T • 1686 IGPD /FT 
HP ~ 0. 76 m TOC, 1753.8 

After sample; temp. 4°C 

Treated with 70# NU-Well acid 
well conditioner 

Blown with air; clean out acid 
HP • 0. 70 m TOC, (1753.6} 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 13-770 

Lsd 8 Sec II Tp 90 R 12 

Alberta Research Council 

---.----
I 

KB 8 ft 

I • 

Construction 

Surface casing 8 5/8 lb/ft 

wall thickness .264 in 

Main casing 14 lb/ft 

wall thickness .244 in 

Screen slot width .007 in 

screen on 4 in 

slots per foot 

material st st 

w 4th 

·- roc elev 1749.52 ft 

Ground elevation 1748 ft 

- Surface casing OD 8 5/8 in 

.- Bottom casing 40 ft 

12.2 m 

Cemented to surface 

- Main casing 5 1/2 in 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 13-770 

Lsd 8 Sec II Twp 90 R 12 W4th 

Alberta Research Council 

Sample source Bailed from 13-770 

Date sampled February 20, 1976 

Major Constituents 

Calciu11 (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (No;) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

63 .0 3.14 

0.7 0.06 

150.0 6.52 

14.2 0.36 

8.6 0.29 

0.0 0.00 

33.4 0.70 

224.0 6. 32 

3.0 o.os 

11.6 

596.0 

7.3 Total Cations (epm) 

Other Constituents 

11.2 

o. 5 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

13-770-E-77 

Percent 
Cations or Anions 

31.2 

0.6 

64.7 

3.6 

3.9 

o.o 

9.5 

86.0 

0. 7 

10.1 

11.8 

25 ppm 

68 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 13-770 

Lsd 8 Sec II Twp 90 R 12 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled July 19, 1976 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (so;) 
Chloride (Cl-) 

Nitrate (N03) 

Silica _(Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

Mg/L Meq/L 

81.0 4.04 

0.0 0.00 

725.0 31.54 

14.6 0-37 

33.6 I. 12 

0.0 0.00 

91.0 1.89 

II 18.0 31.53 

1.2 0.02 

8.6 

89. I 

0.3 

2100 

34.56 Total Cations (epm) 

Other Constituents 

Field: 

4200 

11.3 

0.5 Hg/L 

Temperature (C) 

pH 

Carbonate (co;) 

Bicarbonate (Hco;) 
Hydroxide (OH-) 

Con~uctivity 

13-770-E-77 

Pcn:ent 
Cations or Anions 

11 

0 

88 

0 

0 

6 

99 

0 

35-95 

9.0 

13.0 

82 

42 

Hg/L 

Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 13-770 

Lsd 8 Sec 11 Twp 90 R 12 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATTON WELL NUMBER 13-770 

Lsd 8 Sec 11 Twp 90 R 12 I'/ 4th 

Alberta Research Council 

Elevation of top of casing 171!9.52 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 16/76 
Feb 11/76 221.25 HP 1026.0 
Feb 20/76 
Har 4/76 221.31 11P 1025.8 
Apr 6/76 221.27 HP 1025.9 
Hay 6/76 221.37 HP 1025.6 
Hay 31/76 221.21 HP 1026.1 
June 24/76 221.32 HP 1025.8 
July 19/76 221.46 HP 1025.3 
Aug 10/76 221.45 HP 1025.3 
Aug 31/76 221.57 HP 1024.9 
Sept 27/76 221. 39 HP 1025.5 
Oct 27/76 221.28 HP 1025.9 
Nov 22/76 221.50 HP 1025.2 
Dec; 20/76 221.39 HP 1025.5 

MP - Depth from measuring point 
TOC - Depth from top of casing 

13-770-W-77 

Comments 

Well c;omp feted 
HP = 0.67 m TOC, (1751.7) 
Water sample 

Sampled; temp. 9°C 
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WELL CONSTRUCTION, 

OBSERVATION WELL NUMBER 13-872 

Lsd 8 Sec II Tp 90 R I 2 

Alberta Research Council 

w 4th 

---.----
1 

KB 8 ft 

I • 

Construction 

Surface casing 24 lb/ft 

wall thickness .264 in 

Main casing 14 lb/ft 

wall thickness .244 in 

Screen slot width .007 in 

screen OD It in 

slots per foot 

material st st 

Note: all depths refer to KB 

10 ft - 3 in blank pipe --

5 ft - 3 in blank pipe -

13-872-C-77 

•-· TOC elev 1750.01 ft 

Ground elevation 1748 ft 

- Surface casing OD 8 5/8 in 

-- Bottom casing 43 ft 

13.1 m 

Cemented to surface 

- Main casing 5 1/2 in 

-

Bottom casing 852 ft 
259.8 m 

Cemented to surface 

Top screen 857 ft 
261.3 m 

Bottom screen 867 ft 

264.3 m 

_ Total depth 872 ft 

265.9 m 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 13-872 

Lsd 8 Sec 11 Twp 90 R 12 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Balled from 13-872 

February 20. 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (so;) 
Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

58. 3 

Mg/L 

66.0 

0.8 

1062.0 

28.7 

23 . 6 

o.o 

52.0 

2000 . 0 

o.o 

52 .8 

3470.0 

Meq/L 

3.29 

0.07 

46.19 

0.73 

0. 79 

0.00 

1.08 

56.40 

0. 00 

Total Cations (ep•) 

Other Constituents 

8000 

11.7 

1.0 ppm 

Field: 

Te11perature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH") 

Conductivity 

13·872- E-77 

Percent 
Cations or Anions 

6.5 

0.1 

91.9 

1.5 

1.4 

0.0 

1.9 

96.8 

0.0 

50.3 

12. 2 

61 ppm 

I 53 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 13-872 

Lsd 8 Sec II Twp 90 R 12 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Balled 

July 19, 1976 

Major Constituents 

Calciull (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03l 

Sulfate (so:;) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

CQnductivity 

pH 

Fluoride (F- ) 

30.70 

Mg/L 

154.0 

0.0 

713.0 

25.8 

33.6 

0 . 0 

ss.o 
1008.0 

0.4 

15.2 

133.0 

0.2 

2120 

Meq/L 

7.68 

0.00 

31.01 

0.66 

I. 12 

o.oo 

I. 15 

28.43 

0. 01 

Total Cations (epm) 

Other Constituents 

Field: 

5400 

12.0 

0.4 Hg/L 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HCOi) 

Hydroxide (OH-) 

Conductivity 

13-872-E-77 

Percent 
Cations or Anions 

20 

0 

79 

2 

4 

0 

4 

93 

0 

39.36 

].0 

13.6 

lt8 

166 

Hg/L 

Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 13-872 

Lsd 8 Sec 11 Twp 90 R 12 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 13-872 

Lsd 8 Sec 11 Twp 90 R 12 W4th 

Alberta Research Council 

Elevation of top of casing 1750 .01 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 14/76 
Feb 11/76 220 .74 HP 1028. 5 
Feb 20/76 
Ma r lf/76 220.88 HP 1028.0 
Apr 6176 220.81 HP 1028. 2 
tt.y 5/76 220. 93 HP 1027. 8 
Hay 31/76 220.76 HP 1028. 4 
June 2/f/76 220 .88 HP 1028.0 
July 19/76 221.00 HP 1027. 6 
Aug 10/76 221 . 00 HP 1027.6 
Aug 31/76 221.11 HP 1027.3 
Sept 27/76 220. 94 HP 1027.8 
Oet 27/76 220.85 HP 1028.1 
Nov 22/76 221 . 05 HP 1027.5 
Dee 20/76 220.94 HP 1027.8 

MP - Depth fro~ •easuring point 
TOC - Depth from top of casing 

13-872-W-77 

Comments 

Well completed 
HP • 0. 75 m TOC , (1752 . 5) 
Water sMtple 











WELL CONSTRUCTION. 

( OBSERVATION WELL NUMBER 13-1230 

Lsd 8 Sec II Tp 90 R 12 w 4th 

Alberta Research Council 

( 
---.----

ICB 8 ft 

0 I 
t 

Construction 

Surface casing 17 lb/ft 

wall thickness .231 in 

Main casing 9.5 lb/ft 

wall thickness . 205 in 

0 
Sand pack 

Note: all depths refer to ICB 

Open hole interval 126 ft 

38.4 m 

0 Open hole diameter 3 7/8 in 

( 

( N.B. - 40 ft of 10 3/4 in casing at surface 

13·1230-C-77 

• - · TOC elev 1752.31 ft 

Ground elevation 1750 ft 

- Surface casing OD 

.-- Bottom casing 349 ft 

106.4 m 

Cemented to surface 

- Main casing It 1/2 in 

Bottoa casing 1104 ft 
336.6 m 

Cemented to surface 

_ Total depth 1230 ft 
375 • 

7 in 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 13-1230 

Lsd 8 Sec 11 Tp 90 R 12 W4th 

Alberta Research Council 

Elevation: gl 1750 
KB 1758 

Type of test Open hole , Bottom hole 

Date of test January 7, 1976 I 

Testing company Johnston Testers 

TEST DATA 

Ti11e started 0130 hrs 
Tool opened 0309 hrs 
First flow 2 min 
Initial shut in 30 min 
Second flow 15 min 
Final shut in 60 min 
Pulled loose at 0456 hrs 
Out of hole at 0630 hrs 
Wt on packers 15,000 lbs 
Desf.riDtion of blow Weak Initial 
put· • W&aK blow, dead In 7 minutes on 
second opening 
Total water recovered 5 ft 
Water sample No. - (drilling mud) 

Gas blow 
Remarks 

HOLE DATA 

Contractor Trl City Drilling 
Drill pipe si:te (OD) 2 7/8" IF 
Drill collar size (ID) V' 
Drill collar length (ft) 60 

Open or screened interval 899-1010' 

Formation tested Beaverh i 11 Lake 

13-1230-D-77 

TOOL SEQUENCE 
Length 

Tool (feet) 
D.P . Sub . 60 
Shut-In Tool 6.10 
Hydraulic Tool 7. 10 
s.s. & Packer 6.45 
T. C. & Packer 5. 40 
Total 25.65 
Packer Stub 1. 12 
Perf 5.00 
Recorder 4. 40 
Recorder 4.,0 
Sub 1.35 
Drill Pipe 92 . 28 
Sub 1.42 
Bull Nose 1.00 
Total Interval 110.97 

PRESSURE DATA 
(psi) 

Instrument No . 64 

Capacity (psig) 1000 

Instru11ent set at (ft) 905 

Initial hydrostatic A 416 

First flow B 18 

Bl 16 

Initial shut in c 27 

Second flow D 16 

Dl 16 

Final shut in G 22 

Final hydrostatic H 403 

0 D 

5 1/2" 
5 1/2" 

65 
1000 

909 
418 

19 
18 

30 

19 
19 
24 

405 

Bl, Dl, etc. Initial Hyd. Pressure 



DRILL STEM TEST 13-1230-D-77 

OBSERVATION WELL NUMBER 13-1230 

( INTERVAL TESTED 899-1010 

PRESSURE INCREMENTS 
Recorder AK1-65 
January 7, 1976 I 

Initial Shut In 

( point 
(min) 

pressure 
(psi) 

t+!::.t/ l!.t 

5 20.9 7.00 
10 23.4 4.oo 
15 25.1 3.00 

0 20 26.3 2.50 
25 28.3 2.20 

30 29.5 2.00 

0 e.--

Final Shut In 

point pressure t+flt/llt 
(min) (psi) 

@I - --
5 18.0 13.00 

10 19.0 7.00 
15 19.5 5.00 
20 19.8 4.00 
25 20.0 3.40 

30 21.2 3.00 

c 35 21.9 2.71 
40 22.5 2.50 
45 22.9 2.33 
50 23.4 2.20 

55 23.7 2.09 
60 2lt.O 2.00 

(_ 

( 
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SHUT-IN PRESSURE DATA 
Well Number=13-1230 
Date=January 7.1976 

----------------------
Transmissivity• 

H.,.draulic Conductivity• 

Extrapolated Reservoir Initial s.i.- 1:. 
Pressure = 39 p. s. i. Final s.i.- • 

/ 
7 

0 ';;i 
Q. 
Q) ... 
~ 
In 
Q) ... 
a.. 

0 

/ 
Vol 

I -N 
Vol 

10 9 8 7 6 5 4 3 120 0 
2 I 

0 
t +At I 

~ 
......, 
......, 
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SHUT-IN PRESSURE DATA 
Well Number : 13-1230 
Date : January 7, 1976 

----------------------
Transmissivity• 4 . 5 )( 10- 3 m

2
/dav 

Hydrauhc Conductivity• I • 5 x I 0 -] em/ sec 

Extrapolated Reservoir . lnttial s.i.- b. 

Pressure = 2 9 P S.l. Final s.i. - • 

' 

10 9 8 7 6 5 4 

(\ 0 .'\ ~ 

~ 
~ 

---- --~ 

3 2 

t + ~t 
~ 

0 ·-: 
Ul 

~ 
2 0 

--· 

-ro 

ci 
CL) ,_ 
~ 
Ul 

! 
ll.. 

w 
I -N 

w 
0 
I 

Q 
I ..... ..... 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 13-1230 

Lsd 8 Sec II Tp 90 R 12 W4th 

Alberta Research Council 

Elevation: gl 1750 
KB 1758 

Type of test Open hole, Botto.~ ho 1 e 
Date of test January 7, 1976 
Testing company Johnston Testers 

TEST DATA 

Time started 2330 hrs 
Tool opened 0130 hrs 
First flow 2 min 
Initial shut in 30 a in 
Second flow 15 min 
Final shut in 60 111in 
Pulled loose at 0318 hrs 
Out of hole at 0415 hrs 
Wt on packers 15,000 lbs 
Description of blow Faint Initial 
puff. Fair blow, dead In 10 minutes 
on second opening , 
Total water recovered 30 ft 
Water sa11ple No. - (drllllngmud) 

Gas blow 
Re11arlcs 

HOLE DATA 

Contractor Trl City Dri I ling 

Drill pipe size (OD) 2 718" IF 

Drill collar si:z.e (10) 2" 
Drill collar length (ft) 60 

Open or screened interval 1009-1120' 
For11ation tested Beaverhi II Lake 

TOOL SEQUENCE 
Length 

Tool (feet) 0 D 
D.P. Sub .60 
Shut- In Tool 6.10 
Hydraulic Tool 7. 10 
S.S. & Packer 6."5 5 1/2" 
T.C . & Packer 5.40 5 1/2" 
Total 25.65 
Packer Stub 1.12 
Perf 5.00 
Recorder 4.40 
Recorder lt.40 
Sub l.35 
Drill Pipe 92.04 
Sub 1.42 
Bull Nose 1.00 
Total Interval 110. 73 

PRESSURE DATA 
(psi) 

Instrument No. 64 65 

Capacity (psi g) 1000 1000 

Instrument set at (ft) 1015 1019 

Initial hydrostatic A 468 470 

First flow B 22 24 

Bl 23 26 

Initial shut in c 470 472 

Second flow D 25 28 

Dl 30 32 

Final shut in G 69 71 

Final hydrostatic H 458 459 

Bl, Dl, etc. Initial Hyd. Pressure 



( 

( 

( 

c 

c 

(_ 

(_ 

DRILL STEM TEST 

OBSERVATION WELL NUMBER 13-1230 

INTERVAL TESTED 1009-1120 

PRESSURE INCREMENTS 
Recorder AKI-65 
January 7, I 976 I I 

Initial Shut in 

point 
(min) 

5 
10 
15 
20 
25 
30 

Final Shut In 

point 
(11in) 

5 
10 
15 

20 
25 
30 

35 
Ito 

ItS 
50 

55 
60 

pressure 
(psi) 

483.3 
... 82. 3 
lt82.3 
... 81.8 
... 81.0 

lt80.2 

pressure 
(psi) 

30. 2 

33. 1 
36. 1 
39.0 
lt2.1 
45 . I 
47 .9 
51.0 

53.8 
57.7 
62. 3 
69. 7 

t+llt/llt 

7. 00 
4.00 
3.00 

2.50 
2.20 
2.00 

t+llt/llt 

13.00 
7.00 
s.oo 
4.00 

3.40 

3.00 

2.71 

2.50 

2.33 
2.20 

2. 09 
2.00 

13- 1230-D-77 

, , .. 
.-----------~~ 
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SHUT-IN PRESSURE DATA I Well Number : 13-1230 
Date : January 7, 1976 

----------------------
Transmissivity• I . It -3 2 

X 10 m /day 

j Hydraulic Conductivity• It • 8 x -8 
10 em/sec 

Extrapolated Reservoir Initial s.i.- .6 

Pressure • 1 3 0 p , s • i , Final s.i. - • 

:; 
I I 

-, 

100 

90 

80 

·-70 ui 
ci 

f 
! 

60£ 

i 

• 
• so 

• 

• 
40 

w 
I -N 

---,30 
w 

10 9 8 7 6 5 4 3 2 
0 

I 
0 

t + .tl. t I 

~ 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 13-1 230 

Lsd .8 Sec II Tp 90 R 12 W4th 

Alberta Re search Counc il 

Elevation : gl 1750 

KB 1758 

Type of test - Open hole, Bottom hole 
Date of test January 8, 1976 

Testing company Johnston Testers 

TEST DATA 

Ti111e started 1730 hrs 
Tool opened 1927 hrs 
First flow 3 min 
Initial shut in 30 min 
Second flow 15 min 
Final shut in 60 min 

Pulled loose at 2115 hrs 
Out of hole at 2300 hrs 
Wt on packers 10, 000 lbs 
Description of blow Weak initial puff 
on preflow. Weak air blow decreasing to nil 

-In 3 minutes on f inal flpw period 
Total water recovered ft 
Water sample No. - (drllli ng mud) 
Gas blow No 
Re111arks Test satisfactory 

HOLE DATA 

Contractor Trl City Dd 11 ing 
Drill pipe size (OD) 2 7/8" IF 
Drill collar size (ID) 
Drill collar length (ft) 

2" 

~0 

Open or screened interval 11 20- 1230' 
Formation tested Beaverhi 11 Lake 

13-1230- D- 77 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

D.P. Sub . 60 
Shut·ln Tool 6. 10 
Hydraulic Tool 7.10 
S.S. & Packer 6.45 
T.C. & Packer 5. 40 
Total 25.65 
Packe r Stub 1. 12 
Perf 5.00 
Recorder 4.40 
Recorder 4."0 
Sub 1. 35 
Dr i 11 P I pe 92 . 04 
Sub 1.42 
Bull Nose 1.00 
Total Interval 110.73 

PRESSURE DATA 
(psi) 

Instrument No. 64 

Capacity (psig) 1000 

Ins tru111ent set at (ft) 1127 

Initial hydrostatic A 522 

First flow B 18 

Bl 18 

lni tial shut in c 93 

Second flow D 21 

Dl 21 

Final shut in G 34 

Final hydrostati c H 507 

0 D 

5 1/2" 
5 1/2" 

65 
1000 

1131 

520 
17 

17 

~2 

20 

20 

32 
504 

Bl , Dl, etc . Initial Hyd. Pressure 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 13-1230 

INTERVAL TESTED 1120-1230 

PRESSURE INCREMENTS 
Recorder AK1-65 
January 8, 1976 

Initial Shut In 

point pressure t+llt/llt 
(min) (psi) 

5 61.4 7.00 

10 73.0 4.00 
15 78.6 3.00 
20 81.6 2.50 
25 84.0 2.20 

30 86.5 2.00 

Final Shut In 

point pressure t+l'lt/llt 
(min) (psi) 

5 22.8 13.00 
10 2lt.6 7.00 

15 26.3 s.oo 
20 27.4 4.00 

25 28.6 3.4o 

30 29.3 3.00 

35 30.2 2.71 
Ito 30.9 2.50 
45 31.4 2.33 
50 31.6 2.20 

55 32.1 2.09 
60 32.6 2.00 

13-1230-D-77 

Gr~~!!~ ) · 

~ 
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SHUT-IN PRESSURE DATA 
Well Number : 13 •1230 
Date : January 8. 1976 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.- A 
Pressure :: 101 p. S. i. Final s.i. - • 

~ 
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SHUT-IN PRESSURE DATA 
Well Number:lJ-1230 
Date:January 8, 1976 

----------------------
Transmissivity•1 • 4 x 1 0- 2 m

2 I day 

Hydraulic Conductivity• 4.9x 107~m/sec 
Extrapolated Reservoir Initial s.i.-11 

Pressure::: 38 p.s.i. Final s.i. - • 

' 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 13-1230 

Lsd 8 Sec 11 Twp 90 R 12 W4th 

Alberta Research Council 

Sample source Bailed from 13-1230 

Date sampled February 20, 1976 

Major Constituents 

Calcium (Ca++) 

. ( ++) Magnes lUm Mg 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (No;) 

Silica (Si02) 

Hydroxide {OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

29.0 1.45 

4.8 0.40 

124.0 5-39 

10 .8 0. 28 

0.0 0.00 

66.0 1.08 

264.0 5-50 

910.0 25.66 

1.6 0. 03 

19.7 

1806. 0 

32.3 Total Cations (epm) 

Other Constituents 

7.2 

0. 4 ppl'll 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

13-1230-E-77 

Percent 
Cations or Anions 

19. 3 

5. 3 

71.8 

3-7 

0.0 

3.4 

17.0 

79.5 

0.1 

7. 5 

9-5 

14.5 ppm 

13.6 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 13-1230 

Lsd 8 Sec II Twp 90 R 12 W4th 

Alberta Re search Council 

Sample source Balled 

Date sampled July 19, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodiu11 (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (Hco;) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

83 . ltl 

Mg/L 

ltlt.O 

25.0 

1900. 0 

15.8 

0 . 0 

66.0 

635.0 

21t50.0 

0.7 

6. 5 

41.8 

25.3 

lt980 

Meq/L 

2.20 

2. 06 

82.61t 

o.lto 

0.00 

1.08 

13.22 

69.09 

0.01 

Total Cations (ep11) 

Other Constituents 

Field: 

78000 

8. 3 

O.lt Hg/L 

Temperature (C) 

pH 

Carbonate (co;) 

Bicarbonate (HCOi) 

Hydroxide (OH") 

Con~uctivity 

13-1230-E-77 

Percent 
Cations or Anions 

3 

2 

95 

0 

16 

83 

0 

87. 30 

9.0 

10. 0 

53 

20 

Hg/L 

Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 13-1230 

Lsd 8 Sec 11 Twp 90 R 12 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATTON WELL NUMBER 13-1230 

Lsd 8 Sec 11 Twp 90 R 12 W4th 

Alberta Research Council 

Elevation of top of casing 1752.31 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 10/76 
Feb 11/76 344.75 HP 623.0 
Feb 20/76 
Har 4/76 344.68 HP 623.2 
Apr 6/76 344.23 HP 624.7 
Hay 6/76 343.87 HP 625.9 
Hay 31/76 343.56 HP 626.9 
June 24/76 341.54 HP 633.5 
July 19/76 341.23 HP 634.6 
Aug 10/76 341.15 t1P 634.8 
Aug 31/76 340.91 HP 635.6 
Sept 27/76 340.60 HP 636.6 
Oc:t 27/76 340.25 HP 637.8 
Nov 22/76 339.96 HP 638.7 
Dec: 20/76 339.66 HP 639.7 

MP - Depth from measuring point 
TOC - Depth from top of casing 

13-1230-W-77 

Comments 

We II c:omp 1 eted 
HP,. 0.46 m TOC, (1753.8) 
Water sample 

Sampled; temp. 9°C 













( 

( 

( 

( 

INTRODUCTION 

The Groundwater Division of Alberta Research Council undertook, 

in 1974, to investigate the regional hydrogeology of the Athabasca 

Oil Sands. The purpose of this study is to develop a hydrogeological 

model of the area for use in technical and environmental planning. 

Some examples of potential uses of the mqdel are: locating water 

supplies for towns and processing plants, planning dewatering schemes 

in the vicinity of mines, determining the position of storage sites 

for solid and liquid industrial waste on the surface or underground, 

and planning restoration of disturbed land. 

I-77 

Groundwater data is not abundant in the area, so installation of 

groundwater observation wells was necessary. These observation wells 

were drilled in groups in order to sample heads and chemistry at various 

depths below the surface. Seven sites (numbers 1, 2~ 3, 6, -7, 8 and 9), 
containing 36 individual wells, were· instrumented in thi-s manner during 

the winter of 1974-75. Eight sites (numbered 10, 11, 12, 13, 14, 15 

16 and 17), containing 38 individual wells, wer~ instrumented during the 

winter of 1975-76. 

The factual details of this system are important to users for 

various differing reasons and thus a readily available document out

lining these details is warranted. This publication groups the infor

mation by site. There is one publication for each .we.ll site. Included 

in each site publicat-ion are: 1) geological and geophysical lobs; 

2) annual hydrographs, 3) drill stem test results, 4) aquifer testing 

results, 5) well history, 6) water analyses, and 7) well completion 

details. The page indexing system i-s also cons.fstent with the updating 

process. All update volumes will be noted in the Alberta Research Council 

List of Publications. 
' . 

Each site publication is divided into sections dealing with each 

individual well in addition to this Introduction and a Legend. There 

are 15 piezometer nests in the system and thus there are 15 separate 
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site publications in Information Series 69. Table 1 lists the location 

of wells in the system as of August 31, 1976. Figure 1 indicates the 

location of these wells. Publications are available as of the date of 

this document for all sites . 

Five oil companies have made available a total of nine wells for 

Inclusion in the system. Data from these wells will be published in 

the same format as those constructed with government financing. 
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Council personnel working on the project were H. Brulotte, 

K. Holmes, G. Jean, N. Nastasa, G. Sjostrom, and H. Walls. Their 

dedicated work was a great asset to the project. 

Various oil companies have contributed to the Observation Well 

Network through the loan of wells installed by them. These companies 

were, as of August 31, 1976: BPOG Operations Ltd., Petroflna Canada 

Ltd., Tenneco Oil and Minerals ltd., Shell Canada Ltd. and Home Oil 

Company Ltd. 
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Table 1 

Athabasca 0 i 1 Sands Observation Wells 

August 31, 1976 

location 
Site Number (W 4th) 

Lsd 8-15-96-11 

.lsd 1-11-97-12 2 
lsd 9-26-97-13 3 
lsd 2-18-95-9 6 
lsd 13-20-95-8 7 ( 

- lsd 5-30-94-7 8 
lsd 1 and 

9 lsd 16-4-94-6 

lsd 9-24-85-9 10 

lsd 16-2-87-9 11 

Lsd 8-27-88-9 12 
-t.sd~ 8-11-90-12 13 

lsd 4-15-92-12 14 

Lsd 15-33-89-16 15 
lsd 6-13-90-10 16 

Lsd 13-12-94-11 17 
_J..sd 15-3-96-11 BP-lW 

Lsd 14-36-95-12 8P-2WA 

lsd 5-21-95-12 8P-3W 

lsd 9-20-95-12 8P-4W 

Lsd 1-1-96-11 Fina 73-2 

lsd 9-9-96-10 Fina 73-6 

Lsd 10-20-96-7 Tenneco 1 

Lsd 3-28-94-9 Home 4 

Lsd 10-25-95-10 She 11 PW-4 

Lsd 10-24-95-9 Shell PW-2 

Lsd 10-25-95-10 She 11 Obs-7 
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PAGE INDEXING 

The numbering of pages in the report is as follows: 

\~el 1 Number - Subject Code - Year of Publication 

where: 

Well Number 

Subject Code 

Year 

L 

G 

c 
D 

A 

E 

H 

w 

of Publication-

the name used for designating the well 

as follows: 

Introduction (no site number indicated) 

Legend (no site number indicated) 

General site information including geological logs, 

geophysical logs, site plan (no well number indicated) 

and summary of contents 

Well construction details 

Drill stem testing 

Aquifer testing 

Chemical analyses including multielement analyses 

and routine water analyses 

Annual hydrograph 

We 11 h i story 

the last two numerals of the year of publication. 

So that new pages may be easily added, pages have not been consecutively 

numbered. The user should insert new pages in the appropriate order within· 

tha tabbed section for that particular well. 



Rock Unit 

till 

sand & gravel 

sand 

sandstone 

sandstone, arkosic 

s i 1 t 

siltstone 

siltstone & sandstone 

clay 

clay, sandy 

claystone, shale 

sandstone & shale 

oil sand 

1 imestone 

limestone, shaley 

dolomite 

dolomite, argillaceous 

rock salt 

gypsum & anhydrite 

coal 

igneous rock 

GEOLOGICAL LEGEND 

Stratigraphic Unit 

Pleistocene and Recent 

Qd Surface deposits 

Cretaceous 

Ks Smoky Group 

Klb La Biche Formation 

Kd Dunvegan Formation 

Ksh Shaftesbury Formation 

Kpl Pelican Formation 

Kj Joli Fou Formation 

Kg Grand Rapids Format ion 

Kc 

Kw 

Km 

Dwd 

Obl 

Dsw 

Dmk 

Ope 

Dm 

Devonian 

Clearwater Formation 

Wabiskaw Member 

McMurray Formation 

Woodbend Group 

Beaverhi I I Lake Formation 

Slave Point Formation & 

Fort Vermilion Formation 

& Watt Mountain Formation 

Muskeg Formation 

Prairie Evaporite Formation 

Me thy Formation 

l.· ?7 

Dmr 

(Keg River Formation equivalent) 

Mclean River Formation 

01 

P recamb r ian 

(Chinchaga Formation equivalent) 

La Lache Formation 

Undivided 

( 
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Symbol 

( 
C&GLL 

CPS 

elev 

epm 

ft 

gl 

ID 

igpm 

KB 

Lsd 

m 
2 m pd 

Her ( 
Heq/L 

HFE 

Hg/L 

Min 

HP 

HV 

00 

ppm 

psi ( 
Q 

R 

( 
RBP 

Road A11 1 c 

SCL 

SYMBOLS 

Units or Parameter 

Analysis done at Chemical and Geological 

Laboratories Ltd . 

counts per second 

elevation in feet above mean sea level 

(geodetic datum) 

equivalents per mill ion 

foot 

ground level - feet above geodetic datum 

inside diameter - inches 

Imperial gallons per minute 

Ke 11 y Bushing 

legal subdivision 

metre 

square metres per day 

meridian 

mi 11 iequlvalents per 1 i tre 

multi formation evaluator 

milligrams per litre 

minutes 

measuring point 

mi 11 i vo 1 ts 

outside diameter - inches 

parts per million 

pounds per square inch 

pumping rate - igpm 

range 

recorder bypass 

road a 11 owance 

L- 77 

Analysis done at Shell Canada Ltd., Exploration 

and Production Laboratory 



Symbol 

Sec. 

ss 

T 

t 

t• 

llt 

Tp 

TOC 

TSTH 

WILL 

Wt 

biocl 

brae 

bry 

calc 

carb 

cht 

fld 

glauc 

gvl 

hvy 

It 

mnrls 

pbl 

qtz 

Hrgr (s) 

stroms 

subang 

subrd 

Units or Parameter 

section 

stainless steel 

transmissivity - square metres/day 

time since pumping started (pump testing) 

or time of flow period (drill stem testing) -

minutes 

time since pumping stopped - minutes 

time of shut in period - minutes 

township 

top of casing 

too small to measure 

L- 77 

Analysis done at Western Industrial laborator ies ltd. 

weight 

GEOLOGICAL ABBREVIATIONS 

bioclast 

brachiopod 

bryozoan 

calcareous 

carbonaceous 

chert 

feldspar 

glauconite, glauconitic 

gravel 

heavy 

1 ight 

mi nera 1 s 

pebbles 

quartz 

s t r i nge r{ s ) 

stromatoporoids 

subangular 

sub rounded 

( 
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CHEMICAL ANALYSES 

Two types of chemical analysis were performed on water samples: 

a complete routine analysis and a multielement analysis (multielement 

radio frequency induction coupled plasma emission spectrometer). Some 

of the samples collected appear to be influenced by the cement used to 

seal the well casing into place. Water affected by cement will exhibit 

high values of pH, hydroxide, calcium and chloride. The reader should 

regard waters with a pH greater than about 10 as probably cement

contaminated. 

Cementing of the casings into place must be done due to the close 

proximity of the wells to each other in the site. Without cement, the 

movement of fluids and transmission of pressures along the boreholes 

would always be a possibility. It is expected that the influence of 

the cement will diminish with time. 

All wells in the Network will be sampled by bailing at least once 

a year for the first few years. Results of analyses performed on samples 

obtained during July 1976 are included in this report. 

Host routine water analyses are being done at Alberta Research Council. 

Those done at other laboratories are indicated by a notation under 11Sample 

source" and are limited to samples from wells contributed by oil companies. 

Spectral emission estimates were done at commercial laboratories. 

WELL CONSTRUCTION 

The general procedure at each site was to drill the deepest well 

first to determine the exact geology of the location. Two to four 

shallower aquifers were then selected for monitoring. A water table 

well 30 to 50 feet deep was constructed at each site. 

Once an aquifer was selected for monitoring the construction 

procedure was generally as follows: 
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1. drill to about 5 feet above the zone 

2. land casing and cement to surface 

). drill through the aquifer using very light mud 

4. insert a screening device (if necessary) 

5. develop the weJl with air. 

The section on "WelJ Construction" notes any changes from the 

above procedure. Information such as casing tallies, amounts of cement, 

types of float equipment and dally drilling precis are not Included. This 

type of information is available from the Engineer's Report on file at 

the Groundwater Division . 

A conventional oil-field cementing unit was utilized to cement casing 

strings. Cement returns to the surface were observed in nearly every 

well. 

WELL HISTORY 

A record is kept of all major events occurring to each well. This 

is presented in the "Well History11
• Included in this tabulation are 

manual measurements of water level, pumping tests, water sampling, and 

any other event of potential hydrogeological interest. 

GENERAL SITE INFORMATION 

This section conta ins: 

I) A well site plan showing location within the section and a detail 

showing the configuration of the individual wells . 

2) A geological sample description giving the field descr iption of the 

actual sample obtained during the drilling of the deepest hole. 

Samples were usually obtained at 10-foot intervals of drilling. 

3) Geophysical and geological logs of the deepest hole . Spontaneous 

potential, single point resistance, natural gamma, caliper and 

neutron were the logs run during the 1975-76 drilling . Results 

of the caliper logs are not presented. The geological log 

presented represents an Interpretation based upon the sample 

( 
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description and the geophysical logs. The open portion of each 

well is indicated along the left side of the geological tog. 

4) A summary of contents page noting the number of pages in each 

of the subject areas that have been Issued for that site. Pages 

which have been replaced because of errors are noted in the total. 

Geological and geophysical logging was not done on every well at 

a site. It was assumed that geological conditions would be reasonably 

uniform across the site and that the extra effort was not warranted. 

ANNUAL HYDROGRAPHS 

There are two methods for monitoring of water levels in the 

Observation Well Network; either by continuous recorder or by monthly 

manual measurements. Wells In which the depth to water is less than 

about 200 feet are usually instrumented with a Stevens Type F recorder 

equipped with a 32 day clock. If the depth to water exceeds about 200 

feet this type of recording procedure Is not adequate. At present monthly 

manual measurements are made in those wells where the depth to water 

exceeds 200 feet. 

AQUIFER AND DRILL STEM TESTING 

Soon after completion, some wells were tested for production 

either by pumping or bailing. Information from these types of tests 

is presented in the section on 11Aquifer Testing". 

Many wells, particularly the very deep ones, exhibit very low 

static heads. This great depth to water made pumping tests impossible 

because of the nature of the equipment available. Balling tests on 

wells with very great depths to water are extremely difficult due to 

the measuring tape sticking to the wet casing. 

Drill stem testing equipment was utilized in two manners during 

the 1975-76 drilling program. Open hole- bottom hole drill stem tests 
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were conducted in the Devonian sediments to locate relatively productive 

zones for well completion. Casing tests were performed on completed 

wells at Site 10, 11 and 15 because of great depth to water or low 

permeability in the completion zone. 

Information from these drill stem tests is presented under the 

heading 110rill Stem Testing11
• Results of open hole- bottom hole tests 

are presented in the section containing information about the deepest 

well at the Site as this is the hole in which the tests were conducted. 

An exception to this is at Site 14 where three tests were conducted 

on hole 14-699 and six tests performed in 14-1590. 

A Horner Plot of shut-in pressure versus the dimensionless 

(t + ~t)/~t is presented. The value of static reservoir pressure is 

obtained from this procedure. Values of transmissivity and hydraulic 

conductivity can also be obtained from this plot in the following manner: 

where: 

Qb = 

v -
t 

T -
M = 
K 
h 

~= 
1440 v 

t 

162.6 Qb 
T = M 

T K=-h 

production rate in barrels per day 

volume of production into drill collars and stem 

total flow time of test 

transmissivity in millidarcy-feet 

slope of final shut-in pressure plot 

permeability in millidarcys (1 millidarcy • 10-6 em/sec) 

thickness of the aquifer- usually the length of the 

tested section. 

( 
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The results of aquifer testing by pumping or bailing are presented 

on a semilog or Jacob type plot. Calculations of transmissivity are 

according to the Modified Nonequilibrlum Formula or the analogous 

Recovery Formula as follows: 

0. 92 Q log1 0 (t2/t1) 
T = (For pumping) 

d2 - dl 

or 

0.92 Q 1og10 [<\"!" t I )2 (t + tl J 
T ""' 

t I ) 1 
(For recovery) 

d2 - dl 

where: 

d2' dl .. depth to water at corresponding subscripted time 

(meters) d2>t1 

t2' t, = time since pumping started, t2>tl 

t ... length of time pumping 
tl = time since pumping stopped: t + t I 

( t' )2 > (t + t 1
) 

t I 1 

T "' transmissivity in sequence meters per day 

Q = pumping rate in imper ia 1 gallons per minute 

That portion of the drawdown plot used to calculate the transmissivity 

is indicated on each drawing. 



SUMMARY OF CONTENTS 14-G-77 

SITE NUMBER FOURTEEN 

( Lsd 4 Sec 15 Twp 92 R 12 W4th 

Alberta Research Council 

( number of pages distributed for this site in 1977 

page title well name 
site 14-31 14-119 14-247 14-699 14-1590 

( Introduction 4 -- - -- -- --

Legend 9 -- -- -- -- --

Site Plan 1 -- -- -- -- --

Geological 
Sample 

Description 3 -- -- -- -- --

c Geophysical and 
Geological Logs 1 - -- -- -- ·--

Well Construction - 1 1 1 I 1 

Drawdown Plot - 1 1 0 0 0 

Drill Stem Test - 0 0 0 5 11 

Shut-In Pressure 

( Data - 0 0 0 2 10 

Water Analysis - 2 2 2 2 4 

Water Level 

( Hydro graph - 1 1 0 1 1 

Well History - 1 1 1 1 1 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Fourteen 

Lsd 4 Sec 15 Twp 92 R 12 W4th 

Alberta Research Council 

Grountl cii:'Vation 122.3 

1231 

Total depth 1590 feet 

KB elevation 

Interval 
from to 
(feet below KB) 

8 

30 

80 

130 

140 

190 

210 

225 

240 

250 

2]0 

290 

350 

430 

30 

80 

1.30 

140 

190 

210 

225 

240 

250 

2]0 

290 

~30 

$10 

Uescription 

No samples 

Clay, light-medium grey, silty, calc, boulder
chips, carb flakes on the bottom; siltstone, 
medium grey, sandy, calc, interbedded 

Sandstone, medium grey, fine grained, silty, calc 
cement, poor-fair porosity, qtz, hvy dark mnrls, 
fld, glauc traces 

Siltstone, medium grey, sandy, qtz, fld, glauc 
and ferruginous traces; medium grey clay, inter
bedded 

Clay, medium grey, silty, calc, ferruginous 
strgrs 

Siltstone, It grey, sandy, calc, glauc; clay, 
It grey, calc, interbedded 

Siltstone, It grey, sandy, argillaceous, calc, 
glauc; clay, medium grey, interbedded (20-40%) 

Sandstone, It grey, fine grained, poor-fair 
porosity, subrounded, well sorted, poor-moderate 
oil stain qtz, fld, It cht; interbedded 
siltstone, It grey, clayey, carb strgrs (10-20%) 

Sandstone. It grey, fine grained, fair porosity, 
subangular, well sorted, qtz, hvy dark mnrls; 
siltstone, It grey, sandy, argillaceous (25-35%) 

Clay, medium grey, silty, calc 

Siltstone, medium grey, sandy, oil stained, qtz, 
fld, lt cht, hvy drk mnrls 

Sandstone, It brown, coarse ·grained, oil stained, 
subangular, poorly sorted, qtz, fld, cht, hvy 
mnrls. Siltstone, medium grey, and dark shale in 
thin strgrs. Clay, grey, in the bottom 

Limestone, buff-It grey, argillaceous, fossili
ferous, pyrite, leaching, recrystallization . 
Shale,medium-dark grey, calc, interbedded (10-20%) 

Limestone, It grey, argillaceous, fossiliferous, 
pyrite 

For11ation 

Drift 

Clearwater 

McMurray 

Beaverhill Lake 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Fourteen (continued) 

Lsd 4 Sec 15 T1vp 92 R 12 W4th 

Alberta Research Council 

Ground elevation 

KB .;levation 

Interval 
from 
(feet 

510 

520 

630 

640 

710 

730 

790 

820 

830 

860 

900 

930 

1030 

1050 

below 
to 

KB) 

520 

630 

640 

710 

730 

790 

820 

830 

860 

900 

930 

1030 

1050 

1170 

Total depth 

Ucscription Formation 

Limestone as above 

Limestone, It grey, argillaceous, fossiliferous, 
pyrite, calcite recrystallization, interbedded 
with shale,medium-dark grey, calc and black 
carb shale 

Limestone, It brown, dolomitic, argillaceous, 
fossiliferous 

Limestone, It grey-buff, argillaceous, fossiliferous 
(coral, crin, bry, brae), microcrystal! ine, calcite 
recrystallization; Interbedded with shale,dark grey, 
calc (30-40%) 

Limestone, It grey, dolomitic, argillaceous, 
fossiliferous 

Limestone, It .grey-buff, argillaceous, fossiliferous; 
shale, medium grey, calc; marlstone,medium grey, calc, 
thin bedded 

Limestone, buff, dolomitic, fossiliferous, pyrite 

Limestone, buff, dolomitic, fossiliferous 

Shale, medium grey, dolomitic with thin beds of 
argillaceous anhydrite 

Anhydrite, white, red mottling, interbedded with 
buff-It brown dolomite and medium grey dolomitic 
shale 

Anhydrite, white, silty, interbedded with medium 
grey argillaceous dolomite 

Rock salt, smoky grey with white-grey anhydrite 
and medium grey shale stringers 

Anhydrite, It brown and grey, dolomitic 

Rock salt, with thin beds of medium grey dolomitic 
shale, grey anhydrite and It brown dolomitic 
anhydrite 

Slave Point and 
Watt Mountain 

Huskeg 

Prairie Evaporite 
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14-G- 77 
GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Fourteen (continued) 

Lsd 4 Sec 15 T\vp 92 R 12 W4th 

Alberta Research Council 

Ground elevation Total depth 

KB elevation 

Interval 
from to 
(feet below KB) 

1170 1200 

1200 1220 

1220 1290 

1290 1345 

1375 

1375 1450 

1450 1540 

1540 1560 

1560 1590 

Description Formation 

Anhydrite, white, interbedded with shale, 
medium grey, dolomitic 

Rock salt with shale stringers 

Anhydrite, white, interbedded with medium grey, 
calcareous shale and smoky grey rock salt 

Rock salt, smoky grey, argillaceous; stringers 
of anhydrite and shale 

Anhydrite, It brown-white, dolomitic, interbedded 
with shale,medium grey, calc 

Dolomite, buff-It brown, fossiliferous (coral, 
crin, bry, biocl), vuggy, good-excellent 
porosity; thin strgrs of anhydrite and shale 
on the top 

Dolomite, buff-It brown, fossiliferous (coral, 
brae, biocl), poor vuggy porosity, carbonaceous 
traces in the bottom; secondary anhydrite 

Shale, dark brown-black, slightly dolomitic, 
carbonaceous interbedded with dolomite, buff-It 
brown, fossiliferous (reefal), poor vuggy porosity, 
anhydrite traces 

Dolomite, buff-It brown, fossiliferous (reefal on 
the top), partially granular, poor vuggy porosity, 
carbonaceous and anhydrite traces 

He thy 
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WELL CONSTRUCTION, 

OBSERVATION WELL NUMBER 14-31 

Lsd 4 Sec 15 Tp 92 R 12 

Alberta Research Council 

---,----

KB 8 ft 

I • 

Construction 

Surface casing lb/ft 

wall thickness - in 

Main casing 17 lb/ft 

wall thickness .231 in 

Screen slot width .007 in 

screen OD 4 in 

material st st 

Note: all depths refer to KB 

w 4th 

5 ft - 3 in blank pipe _ 

5 ft - 3 in blank pipe -

.,._ TOC elev 1223.53 ft 

Ground elevation 

- Surface casing OD 

- Bottom casing - ft 

- m 

Cemented to -

- Main casing 7 in 

- Bottom casing 31 ft 

9. 4 m 

- Top screen 

BottoJD screen 

_ Total depth 

29 ft 
8.8 m 

34 ft 
10 m 

39 ft 
12 m 

14-31-C-77 

1222 ft 

- in 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 14-31 

Lsd 4 Sec 15 Twp 92 R 12 W4th 

Alberta Research Council 

Sample source Bailed from 14-31 

Date sampled February 9, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride '(Cl-) 

Nitrate (NO;) 

Silica (Si0 2) 

Hydroxide (OH - ) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm} 

Lab: 

Conductivity 

Mg/L Meq/L 

121.0 6.04 

73.0 6.01 

204 . 0 8.87 

6.7 o. 17 

o.o o.oo 

627 . 0 10. 28 

410 .0 8. 54 

14.0 0.39 

o.o o.oo 

6.1 

1250. 0 

19 . 2 Total Ca tions (epm) 

Other Constituents 

Field: 

Te111perature (C) 

14-31-E-77 

Percent 
Ca t ions or Anions 

28.6 

28 . 5 

42. I 

0.8 

0.0 

53 . 5 

44 . 4 

2. I 

0.0 

21.1 

pH 

1900 

7. 3 pH 6.9 

Fluoride (F-) 0.2 ppm Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

c ppm 

639 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 14-31 

Lsd 4 Sec 15 Twp 92 R 12 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled July 15, 1976 

Major Constituents 

Calciu11 (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassiu11 (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (N03) 

Silica. (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesiu11 (Acidified) 

Total dissolved solids 

Total Anions (ep11) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

22 . 24 

Mg/L 

112.0 

71.0 

266 . 0 

6. 7 

0.0 

522.0 

535.0 

90.0 

0.5 

5.5 

112.2 

67 . 1 

1368 

Meq/L 

5.59 

5.84 

11 . 57 

0.17 

0 .00 

8.56 

II. 14 

2.54 

0.01 

Total Cations (epm) 

Other Constituents 

2000 

7.3 

0 . 2 Hg/L 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Con~uctivity 

14-31-E-77 

Percent 
Cations or Anions 

24 

25 

50 

0 

39 

50 

11 

0 

23 . 17 

5.0 

7.2 

542 Hg/L 















WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 14-31 

Lsd 4 Sec 15 Twp 92 R 12 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 14-31 

Lsd 4 Sec 15 Twp 92 R 12 W4th 

Alberta Research Council 

Elevation of top of casing 

Date 

Feb 3/76 
Feb 4/76 

Feb 8/76 
Feb 9/76 
Mar 6176 
Apr 6/76 
Hay 4/76 
June 1/76 
June 22/76 
July 15/76 

Aug 10/76 
Aug 31/76 

Sept 28/76 

Oct 26/76 
Nov 23/76 
Dec 20/76 

Depth to water 
(meters) 

2.13 TOC 

2.31 TOC 
2.33 TOC 
3.36 HP 
3.54 HP 
3. 30 HP approx. 
3. 13 HP 
2.36 HP 
1.89 HP 
2.07 HP 
1.93 HP 
I. 74 HP 

0.85 HP 

1.52 HP 

0.82 HP 

1.211 HP 
I. 57 HP 
2.15 HP 

Water level 
elevation 

(feet) 

1216.5 

1215.9 
1215.9 
1214.9 
1214.3 
1215. I 
1215.6 
1218.2 
1219.7 
1219.1 
1219.6 
1220.2 

1221.8 

1219.6 

1221.1 

1219.7 
1218.6 
1216.7 

MP - Depth from measuring point 
TOC - Depth from top of casing 

14-31-W-77 

Comments 

Well completed 
Bail test, Q = 5 IGPH, 
T = 28 I GPD/FT 

Water sample 
HP • 0.71 m TOC, (1225.9) 

Frozen 

After sample; temp. S"C 

Added 9 gallons of kerosene; 
water level elevation adjusted 
downward by 1.3 ft after this 
date 
Added 5 gallons of kerosene, 
water level elevation adjusted 
downward by 2.1 ft after this 
date 











14-119-C-77 

WELl CONSTRUCTION. 

( OBSERVATION WELL NUMBER 14-119 

Lsd 4 Sec 15 Tp 92 R 12 W4th 

Alberta Research Council 

( 
~--.----

1 
I -4 - TOC elev 1224.51 ft 

KB 8 ft 

0 l 
t 

Ground elevation 1223 ft 

Construction - Surface casing OD 8 518 in 
Surface casing 24 lb/ft 

wall thickness .264 in 
-- Bottom casing 33 ft 

Main casing 14 lb/ft 
10 m 

wall thickness .244 in 

Screen slot width .007 in 

( screen OD 4 in Cemented to surface 

material st st - Main casing 5 1/2 in 

Note: all depths refer to KB 

Bottom casing 94 ft - 29 5 ft - 3 in blank pipe m -
Cemented to surface - Top screen 99 ft 

30 m 

( 

- Bottom screen 114 ft 
34.7 m 

(_ 5 ft - 3 in blank pipe - - Total depth 119 ft 
36.3 m 

( 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 14-119 

Lsd 4 Sec IS Twp 92 R 12 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Bailed from 14-119 

February 17, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate {HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (N03) 

Silica (Sio2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

14.7 0. 73 

6.5 0.53 

737.0 32.06 

7· I 0.18 

o.o 0.00 

995. 0 16.31 

13.9 0.29 

594.0 16.75 

5.2 0.08 

19-3 

1844.0 

33. 4 Total Cations (epm) 

Other Constituents 

3300 

8.3 

0. 7 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 

Bicarbonate .(HCOi) 

Hydroxide (OH-) 

Conductivity 

14-119-E-77 

Percent 
Cations or Anions 

2. 2 

1.6 

95.7 

0.5 

0.0 

48.8 

0.9 

50.1 

0. 3 

33.5 

8. 9 

132 ppm 

832 pplll 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 14-119 

Lsd 4 Sec 15 Twp 92 R 12 W4th 

Alberta Research Council 

Sample source Balled 

Date sampled July 15, 1976 

Major Constituents 

Mg/L Meq/L 

Calciu11 (Ca++) 8.8 0.44 

Maanesium (Mg++) 8.7 0.]2 

Sodium (Na+) 1450.0 6).07 

Potassium (X+) 7.9 0.20 

Carbonate ceo;> 14.4 0.48 

Bicarbonate (HCOj) 18)7.0 30.11 

Sulfate (S04) ).3 0.07 

Chloride (Cl") 1176.0 )3.16 

Nitrate (NO;) 0.7 0.01 

Silica. (Si0 2) 5.0 

Hydroxide (OH") 

Calcium (Acidified) 9.2 

Magnesium (Acidified) 9.0 

Total dissolved solids 3580 

Total Anions (epm) 63.83 Total Cations (ep111) 

Other Constituents 

Lab: Field: 

Conductivity 

pH 

6500 

8.2 

Temperature {C) 

pH 

Fluoride (F") 0.9 Hg/L Carbonate (co;) 
Bicarbonate (HCOj) 

Hydroxide (OH") 

Con?uctivity 

14-119-E-77 

Percent 
Cations or Anions 

98 

0 

47 

0 

52 

0 

64.43 

7.0 

8.5 

48 

1795 

Mg/L 

Hg/L 













WATER LEVEL HYDRQGRAPH 

OBSERVATION WELL NUMBER 1.4-119 

Lsd .4 Sec 15 Twp 92 R 12 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATTON WELL NUMBER 14-119 

Lsd 4 Sec 15 Twp 92 R 12 W4th 

Alberta Research Council 

Elevation of top of casing 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Feb 17/76 20.43 TOC 1157.5 
20.47 TOC 1157.4 

Mar 6/76 21.41 HP 1156.9 
Apr 6/76 21.41 HP 1156.9 
Hay 4/76 21.44 HP 1156.8 
June 1/76 21.42 HP 1156.8 
June 22/76 21.47 HP 1156.7 
July 15/76 21 .44 HP 1156.8 

21.63 HP 1156.1 
Aug 10/76 21.43 HP 1156.8 
Aug 31/76 21.38 HP 1157.0 
Sept 28/76 21.35 HP 1157.1 
Oct 26/76 21.28 HP 1157.3 
Nov 23/76 21.35 HP 1157.1 
Dec 20/76 21.31 HP 1157.2 

MP - Depth from measuring point 
TOC - Depth from top of casing 

14·119-W-77 

Comments 

Well completed; bail test, 
Q=l IGPH, T = 8.7 IGPD/FT, 
HP- 0.78 m TOC, (1227. I) 

After sample; temp. 7°C 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 14-247 

Lsd 4 Sec 15 Tp 92 R 12 W4th 

Alberta Research Council 

---,----

KB 8 ft 

I 
' 

Construction 

Surface casing 24 lb/ft 

wall thickness .264 in 

Main casing 14 lb/ft 

wall thickness .244 in 

Screen slot width .007 in 

screen OD 4 in 

material st st 

Note: all depths refer to KB 

10 ft - 3 in blank pipe 

5 ft - 3 In blank pipe -

- 1 in gate valve 

Top of valve 1226 .05 ft 

. .. ... . .- - .. . .._ . - · .. ; . ~ - .. - ... 
Ground elevation 

14-247 -C- 77 

1224 ft 

Surface casing OD 8 5/8 in 

-- Bottom casing 33 ft 

10 m 

Ce11en ted to surface 

- Main casing 5 1/2 in 

-

-

Bottom casing 220 ft 

67.1 Ill 

Cemented to surface 

Top screen 227 ft 
69.2 m 

Botto111 screen 242 ft 

73. 8 m 

Botto111 1 in P.v.c. pipe 246 ft 
Total depth 247 ft 75 m 

75 . 3 Ill 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 14-247 

Lsd 4 Sec 15 Twp 92 R 12 W4th 

Alberta Research Council 

Sample source Bailed from 14-247 

Date sampled February 17, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (N03) 

Silica (Si0
2

) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

176.2 

Mg/L 

173.0 

79.0 

3281.0 

57.0 

0.0 

2113.0 

29.0 

5000.0 

o.o 

16.9 

9320.0 

Meq/L 

8.63 

6.50 

142.71 

I. 46 

0.00 

34.63 

o.6o 

141.00 

o.oo 

Total Cations (epm) 

Other Constituents 

Field: 

>8000 Temperature (C) 

14-247-E-77 

Percent 
Cations or Anions 

5.4 

4.1 

89.6 

0.9 

0.0 

19.7 

0.3 

80.0 

0.0 

159.3 

pH 7.3 pH 7.2 

Fluoride (F-) 0.4 ppm Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

2152 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER Jli-247 

Lsd 4 Sec 15 Twp 12 R 92 W4th 

Alberta Research Council 

Sample source Balled 

Date sampled October 26, 1976 

Major Constituents 

Calcium (Ca++) 

. ( ++) Magnes1um Mg 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

109.0 5.44 

75-0 6.17 

4038.0 175-64 

32.1 0.82 

0 0 

1891.0 30-99 

16.9 0.35 

3020.0 as. 17 

1.0 0.02 

11.0 

10420 

116.53 Total Cations (epm) 

Other Constituents 

78,000 

7.4 

0.3 mg/1 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HCO~) 

Hydroxide (OH ) 

Con?uctivity 

14-247-E-77 

Percent 
Cations or Anions 

3 

3 

93 

0 

0 

27 

0 

73 

0 

188.08 
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WELL HISTORY 

OBSERVATION WELL NUMBER 14-247 

Lsd 4 Sec 15 Twp 92 R 12 W4th 

Alberta Research Council 

Elevation of top of casing (valve) 1226. 02 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Feb 16/76 
Mar 6/76 

Oct 26/76 approx. 51 m 1058.7 

Nov 23/76 61.42 roc 1024.5 
Dec 20/76 64.71 roc 1013.7 

MP Depth from measuring point 
TOC - Depth from top of casing (valve) 

14-247-W-77 

Comments 

Well completed; Producing gas 
Too much gas to measure water 
level 
In casing; Install plastic pipe; 
Sampled 
lnsldP. plastic pipe 

II 
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WELL CONSTRUCTION, 

OBSERVATION WELL NUMBER 14-699 

Lsd 4 Sec 15 Tp 92 R 12 Mer w4th 

Alberta Research Council 

---,----
l 

KB 8 ft 

I • 

Construction 

Surface casing 17 lb/ft 

wall thickness .231 

Main casing 9.5 lb/ft 

wall thickness .205 in 

Screen slot width in 

screen 00 in 

slots per foot 

material 

Sand pack 

Note: all depths refer to KB 

Open hole interval 313 ft 

95.4 m 

'/ 

Open hole diameter 6 1/4 in 

-

14-699-C-77 

,. _ TOC elev 1223.44 ft 

Ground elevation 1222 

- Surface casing OD 

..-- Bottom casing 193 ft 

58.5 m 

Cemented to surface 

-- Main casing 4 1/2 in 

-
-

-

Bottom casing 386 ft 
118 m 

Cemented to surface 

Top screen ft 
m 

Bottom screen ft 
m 

_ Total depth 699 ft 
213 m 

7 in 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 14-699 

Lsd 4 Sec 15 Tp 92 R '12 W4th 

Alberta Research Council 

Elevation: gl Ul2 

KB 1230 
Type of test Open hole, Bottom hole 

Date of test February 2, 1976 
Testing company Johnston Testers 

TEST DATA 

Time started 1130 hrs 
Tool opened 1159 hrs 
First flow 1 min 
Initial shut in 30 min 
Second flow 15 min 
Final shut in 60 min 
Pulled loose at 0145 hrs 
Out of hole at 0300 hrs 
Wt on packers 10,000 lbs 
Description of blow Good initial puff 
decreas•ng to faint at end of preflow. Faint 
air blow decreasing to nil In 1/2 min 
Total water recovered 1 o ft 

Water sample No . - (drilling mud) 

Gas blow No 

Remarks Test satisfactory 

HOLE DATA 

Contractor Tri City Dri II lng 

Drill pipe size (OD) 2 7/8" IF 

Drill collar size (ID) 2" 
Drill collar length (ft) 90 
Open or screened interval 358-500' 
Formation tested Beaverhill Lake 

14-699-D- 77 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

D. P. Sub 
Shut-In Tool 
Hydraulic Tool 
S.S. & Packer 
T. C. & Packer 
Total 
Packer Stub 
Perf 
Recorder 
Recorder 
Sub 
Dri II Pipe 
Bull Nose & Perf 
Total Interval 

-90 
6.02 
7-45 
6.35 
5.90 

26 . 62 
.80 

5.00 
4.40 
4.40 
I. 70 

123.00 
2.70 

142. 00 

PRESSURE DATA 
(psi) 

Instrument No. 
Capacity (psig) 
Instrument set at (ft) 
Initial hydrostatic A 
First flow B 

81 

Initial shut in c 
Second flow D 

Dl 
Final shut in G 

Final hydrostatic H 

64 
1000 

365 
163 

14 

12 
42 
14 
14 
26 

0 D 

5 1/2" 
5 1/2" 

65 
1000 

369 
165 

14 

16 
44 
16 
16 
29 

160 

Bl, 01, etc. Initial Hyd. Pressure 



DRILL STEM TEST 
14·69S·D-77 

OBSERVATION WELL NUMBER 14-699 

INTERVAL TESTED 358-500 

( PRESSURE INCREMENTS 
Recorder AK1-65 
February 2, 1976 

Initial Shut In 

( 
point pressure t+t.t / llt 
(min) (psi) 

5 26.4 7.00 
\0 38.6 4.00 
15 43. I 3. 00 
20 43 .8 2.50 

c 25 43.8 2.20 

~ 30 43.8 2.00 

@ 

F 1 

~ l: 
0--- l 

c --~ 
Final Shut In 

point pressure t+t. t /llt 
(min) (ps i ) 

5 16. 9 13.00 
10 16.9 7.00 
15 16. 9 5.00 
20 17. 4 4.00 
25 17 .6 3. 40 
30 17.6 3.00 

35 18.1 2.71 

( 40 18.6 2.50 
45 18. 7 2. 33 
50 19. 0 2.20 

55 23.5 2.09 
60 29.3 2.00 

( 

( 
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SHUT -IN PRESSURE DATA 
Well Number :14-699 
Date :February 2, 1976 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Init ial s.i.- t. 
Pressure =44 p.s. i. Final s.i. - • 

+ 

4 

10 -9 -8 7 6 -5 4 
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~ 

0 1\ 
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SHUT-IN PRESSURE DATA 
Well Number : 14-699 
Date : February 2 , 1976 

----------------------
Transmissivity• 1 • 7 -2 2 

X 10 m /day 

Hydraulic Conduct ivity•4.5 "10-1cm/sec 
Extrapolated Reservoir Initial s.i.- 1:t. 

Pressure= 104 p. s. i. Final s.i. - • 

. 

10 -9 8 7 6 -5 4 

(\ 
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t + ~t 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 14-699 

Lsd 4 Sec 15 Tp 92 R 12 W4th 

Alberta Research Council 

Elevation: gl 1222 

KB 1230 
Type of test Open hole, Bottom hole 

Date of test February 3, 1976 
Testing company Johnston Testers 

TEST DATA 

Time started 1900 hrs 
Tool opened 1928 hrs 
First flow 2 min 
Initial shut in 30 min 
Second flow 15 min 
Final shut in 60 min 
Pulled loose at 2115 hrs 
Out of hole at 2200 hrs 
Wt on packers 10,000 lbs 
Descrintion of b)ow Fair initial puff 
on preftow. faint a1r blow dying to nil in 
2 minutes on final flow period 
Total water recovered 60 ft 
Water sample No. - (dr i 11 i ng mud) 

Gas blow No 

Remarks Test satisfactory 

HOLE DATA 

Contractor Tri City Drilling 

Drill pipe size (OD) 2 718" IF 

Drill collar size (ID) 2" 
Drill collar length (ft) 90 

Open or screened interval 500-642' 
Formation tested Beaverhi 1 I Lake 

14-699-D-77 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

D.P. Sub 
Shut-In Tool 
Hydraulic Tool 
s.s. & Packer 
T .C . & Pac ker 
Total 
Packer Stub 
Perf 
Recorder 
Recorder 
Sub 
Drill Pipe 
Bull Nose t Perf 
Tota I I nterva 1 

.90 
6. 02 
7.45 
6.35 
5. 90 

26 .62 
.80 

5. 00 
4.40 
4. 40 
1. 70 

123. 00 
2.70 

142 . 00 

PRESSURE DATA 
(psi) 

Instrument No. 
Capacity {psig) 
Instrument set at (ft) 
Initial hydrostatic A 
First flow B 

Bl 
Initial shut in c 
Second flow D 

Dl 
Final shut in G 
Final hydrostatic H 

64 

1000 

507 
228 

24 

37 
228 

38 

39 
22 

214 

0 0 

5 1/211 

5 1/ 2" 

65 
1000 

511 
230 

27 

39 
229 

41 

42 

25 
216 

Bl, Dl. etc. Initial Hyd. Pressure 



DRILL STEM TEST 14-699-D-77 

OBSERVATION WELL NUMBER 14-6~ 

( 
INTERVAL TESTED 500-642 

PRESSURE INCREMENTS 
llecorder AKI-5565 
February 3, 1976 

Initial Shut In 

( 
point pressure t+llt/llt 
(min) (psi) 

5 230.0 7.00 
10 229.2 4.00 
15 229 .0 3. 00 
20 228.2 2.50 

0 25 228.0 2. 20 
30 227 . 7 2.00 

0 Final Shut 

@ 

In 

point pressure t+llt/llt 
(min) (psi) 

5 42.0 13. 00 
10 39.5 7.00 
15 37.0 s.oo 
20 34.5 4.00 
25 32.7 3.1to 
30 31.0 3.00 

35 29.2 2. 71 

( 
40 27.0 2.50 
45 26.2 2.33 
50 25.2 2. 20 

55 24.5 2.09 
60 23.7 2.00 

( 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 14-699 

Lsd 4 Sec 15 Tp 92 R 12 W4th 

Alberta Research Council 

Elevation: gl 1222 

XB 1230 

Type of test Open hole, Bottom hole 
Date of test February 4, 1976 
Testing company Johnston Testers 

TEST DATA 

Time started 0200 hrs 
Tool opened 
First flow 
Initial shut in 
Second flow 
Final shut in 
Pulled loose at 
Out of hole a t 

hrs 
min 
min 
min 
min 
hrs 
hrs 

Wt on packers 
Description of blow 

10,000 lbs 
Ni 1 

Total water recovered 
Water sample No. 
Gas blow No 
Remarks Misrun, unable to get 

to bottom 

HOLE DATA 

Contractor Tri City Ori I ling 

ft 

Drill pipe si ze (OD) 2 7/8" IF 
Drill collar size (ID) V' 
Drill collar length (ft) 90 
Open or screened interval 510-652' 

Formation tested Beaverhill Lake 

14-699-D-77 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

O.P. Sub 
Shut-In Tool 
Hydraulic Tool 
S.S. & Packer 
T.C. & Packer 
Total 
Packer Stub 
Perf 
Recorder 
Recorder 
Sub 
Drill Pipe 
Bu II Nose & Perf 
Tot a 1 lnterva I 

.90 
6.02 
7 .1•5 
6.35 
5.90 

26.62 
.80 

5.00 
4.40 
4.40 
1. 70 

123.00 
2.70 

142.00 

PRESSURE DATA 
(psi) 

Instrument No . 
Capacity (psig) 
Instrument set at (ft) 
Initial hydrostatic A 
Firs t flow B 

Initial shut in 
Second flow 

Bl 
c 
D 

Dl 
Final shut in G 
Final hydrostatic H 

64 
1000 

517 

0 D 

5 1/2" 
5 1/2" 

65 
1000 

52l 

225 

225 

Bl, Dl, etc. Initial Hyd. Pressure 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 14-699 

Lsd 4 Sec 15 Twp 92 R 12 W4th 

Alberta Research Council 

Sample source Bailed from 14-699 

Date sampled February 19, I 976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (so;) 

Chloride (Cl - ) 

Ni tra t e (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calc ium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

Mg/L Meq/L 

16. I 0.80 

11.2 0. 92 

428.0 18.62 

17-5 0. 45 

o.o 0.00 

432.0 7.08 

188.0 3. 91 

384 . 0 10.83 

0. 0 0. 00 

17.8 

1826. 0 

21.8 Total Cations (epm) 

Other Constituents 

Field : 

2200 Temperature (C) 

14-699-E-77 

Percent 
Cations or Anions 

3. 9 

4.4 

89.5 

2.2 

0. 0 

32 . 4 

17.9 

49 .6 

o.o 

20. 8 

pH 7.3 pH 8.8 

Fluor ide (F - ) 0.4 ppm Carbonate (CO;) 

Bicarbonate (HC03) 

Hydrox i de (OH-) 

Conductivity 

38 ppm 

427 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 14-699 

Lsd 4 Sec 15 Twp .92 R 12 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled July 15, 1976 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na +) 

Potassium (K+) 

Carbonate cco;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate {NO;) 

Silica. (Si02) 

Hydroxide {OH-) 

Calcium {Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

Mg/L f.leq/L 

28.0 1.40 

18.0 1.48 

1563.0 6].99 

10.8 0.28 

0.0 0.00 

415.0 6.80 

699.0 13.93 

1820.0 51.33 

2.7 0.04 

7.0 

27.5 

18.6 

4242 

]2. 10 Total Cations (epm) 

Other Constituents 

8000 

7.5 

0. 7 Hg/L 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 

Bicarbonate (Hco;) 

Hydroxide (OH 

Con~uctivity 

14-699-E-77 

Percent 
Cations or Anions 

2 

2 

96 

0 

0 

9 

19 

71 

0 

71.14 

Hg/L 















WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 14-699 

Lsd 4 Sec 15 Twp 92 R 12 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATTON WELL NUMBER 14-699 

Lsd It Sec 15 Twp 92 R 12 W4th 

Alberta Research Coun~il 

Elevation of top of casing 12:2} . 41! 

Water level 
Depth to water elevation 

Date (me ters) (feet) 

Feb 5/76 
Feb 7/76 180. 44 TOC 631.6 
Har 6/76 180. 36 HP 634.7 
Apr 6/76 180.11 HP 635.5 
Hay 4/76 179 . 51 HP 637.5 
June 1/76 179. 17 HP 638.6 
June 22/76 179.14 HP 638.7 
July 15/76 178.70 MP 640.2 
Aug 10/76 178.60 HP 640.5 
Aug 31/76 178 .48 HP 640.9 
Sept 29/76 178 .21 HP 641.8 
Oct 26/76 177.90 HP 642 . 8 
Nov 23/76 177.61 HP 643.7 
Dec 20/76 177.31 HP 644.7 

MP - Depth from mea s uring point 
TOC - Depth from top of c a s ing 

14-699-W-77 

Comments 

Well completed 
HP • 0. 87 n TOC, (1226.3) 

Sample; temp. 9°C 











( 

( 

0 

c 

( 

( 

WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 14-1590 

Lsd 4 Sec IS Tp 92 R 12 

Alberta Research Council 

Construction 

---.----
I 
; 

KB 8 ft 

I • 

Surface casing 17 lb/ft 

wall thickness . 231 in 

Main casing 9.5 lb/ft 

wall thickness . 205 in 

Note: all depths refer to KB 

Open hole interval 106 ft 

)2 . 3 II 

Open hole diameter 6 1/4 in 

!'/ 4th 

14-1590-C-77 

... _ TOC elev 1224.22 ft 

Ground elevation 1223 ft 

- Surface casing OD 

-- Botto~ casing 354 ft 

108 m 

Cemented to surface 

- Main casing 4 1/2 in 

- Bottoq casing 1484 ft 

452 . 3 Ill 

Cemented to surface 

..._ Total depth 1590 ft 
484. 6 Ill 

7 in 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 14-1590 

Lsd 4 Sec 15 Tp 92 R 12 W4th 

Alberta Research Council 

Elevation: gl 1223 

KB 1231 
Type of test Open hole, Bottom hole 

Date of test February 8, 1976 

Testing company Johnston Testers 

TEST DATA 

Time started 1100 hrs 
Tool opened 1200 hrs 
First flow 2 min 
Initial shut in 28 min 
Second flow 15 min 
Final shut in 60 min 
Pulled loose at 1345 hrs 
Out of hole at 1400 hrs 
Wt on packers 10,000 lbs 
Description of blow Fair Initial puff 
decr,as•ng to nil in one minute on preflow. 
No blow on final flow period 
Total water recovered 10 ft 
Water sample No. - (drilling r~~ud) 

Gas blow No 

Remarks Test satisfactory 

HOLE DATA 

Contractor Tri City Dri 11 lng 

Drill pipe size (OD) 2 7/8" IF 

Drill collar size (ID) 
Drill collar length (ft) 

2" 

90 

Open or screened interval 586-698 ' 
Formation tested Beaverhill Lake 

14-1590-D-77 

TOOL SEQUENCE 
Length 

Tool (feet) 
D.P. Sub .90 
Shut-In Tool 6.02 
Hydraulic Tool 7.45 
s.s. & Packer 6. 35 
T. C. & Packer 5. 90 
Total 26.62 
Packer Stub . 80 
Perf 5. 00 
Recorder 4.40 
Recorder 4. 65 
Sub 1. 70 
Drill Pipe 93 . 00 
Bull Nose & Perf 2. 70 
Total Interval 112 . 25 

PRESSURE DATA 
(psi) 

Instrument No. 
Capacity (psi g) 
Instrument set at (ft) 
Initial hydrostatic A 
First flow B 

Bl 
Initial shut in c 
Second flow D 

Dl 
Final shut in G 

Final hydrostatic H 

64 
1000 

592 
262 

13 
12 

55 
14 

14 

145 

0 D 

5 1/201 

5 I /2" 

65 
1000 

596 
264 

16 
14 

57 
16 

16 

147 
262 

Bl, Dl, etc. InitiaJ Hyd. Pressure 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 14-1590 

INTERVAL TESTED 586-698' 

PRESSURE INCREMENTS 
Recorder AKI-65 
February 8, 1976 

lnitial Shut In 

point pressure 
(min) (psi) 

5 18.7 
10 21.0 

15 36.7 
20 47.0 
25 56.0 
30 59 . 0 

Final Shut In 

point pressure 
(min) (psi) 

5 21.0 

10 23 .2 
15 26. 5 
20 36.0 
25 47.2 
30 53 .5 

35 ]2.0 
40 86.7 
45 102.0 
50 115.0 

55 127.0 
60 147.7 

t+!J.t/Lit 

6. 6 

3.8 
2.8 
2.4 
2. 1 

2.0 

t+!J.t/!J.t 

13. 00 
7. 00 
5.00 

4.00 

3.40 
3.00 
2.71 

2.50 

2. 33 
2.20 

2.09 
2. 00 

14-1590-D-77 
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SHUT -IN PRESSURE DATA 
Well Number:14-1590 
Date : February 8 . 1976 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s. i.- 6 

Pressure= 105 p. S. 1. Final s.i.- • 

+ 

6. 

6. 

10 -9 -8 7 6 -5 4 

"' 

-j 
t+.ti.t 
At 

I 
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-2 

!""\ "' 

I 
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~. 

80 

I 

I~ 

1:.! 

'0 

0 

0 ·; 
ci 
Q) ._ 
::J 
(I) 
(I) 

0! 
A. 

0 

0 

11 1'0 

.z:-
1 -V'1 

\D 
0 
I 

c 
I 
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SHUT-IN PRESSURE DATA 
Well Number:l-4-1590 
Date : February 8,1976 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.-t:J. 
Pressure • 353 p.s. i . Final s.i. - • 

+ 
• 

• 

10 9 8---7 6 5 4 3 

t +At 
~ 

r') ') 

v 
I 
J 

• 

- -
2 

r""\ 

1 160 

1 

1 

1 

40 

20 

oo·;;; 
d. 
Q) .... 
~ 
f/1 

1: 80! 
0... 

60 I~ 
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~ 
I -V'l 
~ 
0 
I 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER llt-1590 

Lsd 4 Sec 15 Tp 92 R 12 W4th 

Alberta Res earch Council 

Elevation : gl 1223 

KB 1231 

Type of test Open hole, BottOta hole 

Date of test February 9, 1976 

Testing company Johnston Testers 

TEST DATA 

Time started 1200 hrs 
Tool opened 1313 hrs 
First flow 2 min 
Initial shut in 30 min 
Second flow 15 Rlin 
Final shut in 60 min 
Pulled loose at 1500 hrs 
Out of hole at 1600 hrs 
Wt on packers 10,000 lbs 
Description of blow Weak initial puff 
on preffow. Faint blow on final flow period 
decreasing to nil In one minute 
Total water recovered I 0 ft 
Water sample No. - (dri 11 ing mud) 

Gas blow 
Remarks 

No 

Test satisfactory 

HOLE DATA 

Contractor Tri City Dri II ing 

Drill pipe size (OD) 2 7/8" IF HOD. 

Drill collar size (ID) 2" 
Drill collar length (ft) 90 

Open or screened interval 713-855' 

14 - 1590-D-7 7 

TOOL SEQUENCE 
Length 

Tool 
D.P. Sub 
Shut-In Tool 
Hydraulic Tool 
S. S. & Packer 
T. C. & Packer 
Total 
Packer Stub 
Perf 
Recorder 
Recorder 
Sub 
Ori II Pipe 
Bull Nose & Perf 
Total Interval 

(feet) 0 D 
.90 

6.02 
7.1ts 
6.35 5 1/2" 
5 .90 5 1/2" 

26.62 
.80 

s.oo 
4.40 
4.1to 
I. 70 

123.00 
2.70 

142.00 

PRESSURE DATA 
(psi) 

Instrument No. 64 65 

Capacity (psig) 1000 1000 

Instrument set at (ft) 719 724 

Initial hydrostatic A 317 318 

First flow B 13 lit 

Bl 12 13 

Initial shut in c 15 16 

Second flow D 13 13 

Dl 13 13 

Final shut in G 15 16 

Final hydrostati c H 315 

Bl, Dl, etc. Initial Hyd. Pressure 

Formation tested Beaverhill lake & Slave Point 



DRILL STEM TEST 14-1590-D-77 

OBSERVATION WELL NUMBER 14-1590 

INTERVAL TESTED 713-855 

( PRESSURE INCREMENTS 
Recorder AK1-65 
February 9 , 1976 

Initial Shut In 

point 
(min) 

pres sure 
(psi) 

t+At/At 

5 13. 3 7.00 
10 13. 3 4. 00 
15 14.1 3.00 
20 15. 1 2.50 j 

0 25 15. 4 2. 20 
30 15.6 2.00 J 

·~ ' I 1 1- '1• . 
@ 

I 

~ 

__@__ 

0 7 

Final Shut In 

point pressure t+At/At 
(min) (psi) 

5 12 .8 13.00 
10 13. 1 7.00 
15 12 . 3 s.oo 
20 13.1 4.00 
25 13.8 3.40 

30 14.1 3.00 

35 14.5 2.71 

(_ !tO l!t.9 2.50 
45 15.1 2.33 
50 15.6 2.20 
55 15.9 2.09 
60 16.2 2.00 

( 

( 
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SHUT-IN PRESSURE DATA 
Well Number : 14-1590 
Date : February 9, 1976 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.- 6 

Pressure=17p.s i. Final s.i. - • 

10 9 8 7 6 s 4 
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SHUT -IN PRESSURE DATA 
Well Number : 14-1590 
Date : February 9, 1976 

----------------------
Transmissivity• 1 • 3 X 

-2 2 
10 m /dav 

Hydrau lie Conductivity• 3.5 It 10-7 c m I sec 

Extrapolated Reservoir Initial s.i.- 6 
Pressure s 19 p.s.i. Final s.i. - • 

• 
t 

10 -9 -8 7 6 -s 4 

I\ 

• ~ 

-3 

t + .6 t 
-xr-

0 !\ 

0 

~ 
~ 

-2 
11 ro 

~ 

en 
ci. 
(I) ... 
~ 
0 ;_ 

.z:-
1 -"' \0 

0 
I 

0 
I ..... ..... 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 14-1590 

Lsd 4 Sec 15 Tp 92 R 12 W4th 

Alberta Research Council 

Elevation: gl 1222 

KB 1230 
Type of test Open hole, Bottom hole 

Date of test February 11, 1976 

Testing company Johnston Testers 

TEST DATA 

Time started 0100 hrs 
Tool opened 0228 hrs 
First flow 2 min 
Initial shut in 30 min 
Second flow 15 min 
Final shut in 60 min 
Pulled loose at 0415 hrs 

Out of hole at 0530 hrs 

Wt on packers 10,000 lbs 
Description of blow Weak Initial puff 
on preflow. Very faint air blow on final 
flow period 
Total water recovered 180 ft 
Water sample No. - (drilling mud) 
Gas blow tlo 
Remarks Hisrun, crossover sub 

leaked 

HOLE DATA 

Contractor Tri City Drilling 
Drill pipe size (OD) 2 7/811 IF 
Drill collar size (ID) ~· 

Drill collar length (ft) 90 

Open or screened interval 1265-1325' 

Formation tested Prairie Evaporite 

14-1590-C-77 

TOOL SEQUENCE 
Length 

Tool (feet) 
D. P. Sub .90 
Shut-In Tool 6.02 
Hydraulic Tool 7.45 
S.S . & Packer 6. 35 
T.C. & Packer 5.90 
Total 26.62 
Packer Stub . 80 
Perf 5.00 
Recorder 4. 40 
Recorder 4. 40 
Perfs 10.00 
Sub 1.70 
Dri 11 Pipe 31.00 
Bull Nose & Perf 2.70 
Total Interval 60.00 

PRESSURE DATA 
{psi) 

Instrument No. 64 

Capacity (psig) 1000 

Instrument set at (ft) 1272 

Initial hydrostatic A 
First flow B 

Bl 
Initial shut in c 
Second flow D 

Dl 
Final shut in G 

0 D 

5 1/211 

5 1/2" 

65 

1000 

1276 

677 

Final hydrostatic H 652 653 

Bl, Dl, etc. Initial Hyd. Pressure 



( 

( 

0 

c 

c 

( 

DRILL STEM TEST 

OBSERVATION WELL NUMBER llt-1590 

Lsd It Sec IS Tp 92 R 12 W4th 

Alberta Research Council 

Elevation: gl 1223 
KB 1231 

Type of test Open hole , Bottom hole 
Date of test February 12, 1976 

Testing company Johnston Testers 

TEST DATA 

Time started 1130 hr s 
Tool opened 1328 hrs 
First flow 2 min 
Initial shut in 30 min 
Second flow 15 min 
Final s hut in 60 min 
Pulled loose at 1515 hr s 
Out of hole at 1630 hrs 
Wt on packers 10,000 lbs 
Description of blow Weak initial puff. 
Faint a1r blow on second opening decreasing 
to nil in 2 minutes . 
Total water recovered Ito ft 

Water sample No . - (dri 11 ing mud) 
Gas blow Nil 
Remarks Test sat i sfactory 

HOLE DATA 

Contractor Trl City Ori 11ing 
Drill pipe size (OD) 2 7/8" IF 

Drill collar size (ID) ~· 

Drill collar length (ft) go 

Open or screened interval llt00-1450' 
Formation tested Hethy 

14-1590 -C-77 

TOOL SEQUENCE 

Length 
Tool (feet) 
D. P. Sub .90 
Shut-In Tool 6.02 
Hydraulic Tool ].ItS 
s.s. & Packer 6. 35 
T.C. & Packer 5.90 
Total 26.62 
Packer Stub .Bo 
Perf 5.00 
Recorder 4.40 
Recorder 4. 40 
Sub 1.70 
Ori 11 Pipe 31.00 
Bu II Nose & Perf 2. 70 
Total Inter val 50 . 00 

PRESSURE DATA 
(ps i ) 

Instrument No. 64 
Capacity (psig) 1000 

Instrument set at (ft) 1407 

Initial hydrostatic A 730 

First flow B 20 

Bl 19 

Initial shut in c 26 

Second flow D 23 

Dl 21 

Final shut in G 29 

Final hydrostatic H 709 

0 0 

5 l/2" 
5 1/ 2" 

65 
1000 
1411 

732 
22 
21 
28 

25 
23 
31 

711 

Bl , Dl, etc . Initial Hyd. Pressure 



DRILL STEM TEST 
14-1590-0·77 

OBSERVATION WELL NUMBER 14-1590 

( INTERVAL TESTED 1400-JitSO 

PRESSURE INCREMENTS 
Recorder AKI-65 
February 12, 1976 

Initial Shut In 

( point pressure t+At/A t 
(min) (psi) 

5 21.6 7. 00 
10 23 . 2 4.00 

IS 24 . 7 3. 00 

0 
20 25 .8 2. 50 

25 27 . 1 2.20 

30 28.2 2.00 

• I 

----4 
. 

~ : 

®=/! 
Q> ® I 

t$)--

0 
Final Shut In 

..... ............ ____ 
point pressure t+At/At ~ (min) (psi} 

5 22 . 6 13. 00 
10 23.4 ] .00 

15 23. 9 s.oo 
20 24 . 7 4.00 

25 25. 3 3.40 

30 26. 0 3.00 

35 27. I 2. 71 

( 40 27.8 2.50 

45 28. 7 2.33 

so 29.5 2. 20 

55 30 . 0 2.09 
60 31.0 2.00 

c 
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SHUT -IN PRESSURE DATA 
Well Number : 14-1590 
Date : February 12 . 1976 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reser voir Initial s.i.- t. 
Pressure = 36 p. s. i. Final s.i. - • 
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SHUT-IN PRESSURE DATA 
Well Number : 14-1590 
Date : February 12. 1976 

------------~---------
Transmissivity• I . 9 X 10-2 m2/day 
Hydraulic Conductivity• 1 • 4 X 10-b em/sec 
Extrapolated Reservoir Initial s.i.-"' 

Pressure = 40 p. S. i Final s.i- • 
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t + .6 t ----rr--

• 

,I'\ ·'1 

--' ~ ...-----

2 

140 

.30 

120 
1 

u) 

ci. 
Q) 
~ 

~ 
f 

0.. 

.z:-
1 

\1'1 
\.0 
0 
I 

0 
I ......, 

......, 



( 
DRILL STEM TEST 

OBSERVATION WELL NUMBER 14-1590 

Lsd 4 Sec 15 Tp 92 R 12 W4th 

Alberta Research Council 

( Elevation: gl 1223 
KB 1231 

Type of test Open hole , Bottom hole 
Date of test February 13, 1976 I 

( Testing company Johnston Testers 

TEST DATA 

Time started 1030 hrs 
Tool opened 1244 hrs 
First flow l min 
Initial shut in 30 min 
Second flow t5 min 
Final shut in 60 min 
Pulled loose at 1430 hrs 
Out of hole at 1600 hrs c Wt on packers 10,000 lbs 
Description of blow Good initial puff . 
Fair air blow and steady on second opening. 

Total water recovered 120 ft 
Water sample No . - (Salty water 

147,000 ppm) 
Gas blow Nil 

Remarks Test satisfactory 

HOLE DATA 

Contractor Tri City Dri !ling 

c Drill pipe site (OD) 2 7/8" IF 
Drill collar site (ID) ~· 

Drill collar length (ft) 90 

Open or screened interval 145o-1530' 
Formation tested He thy 

( 

14-1590-D-77 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

D.P. Sub 
Shut-In Tool 
Hydraulic Tool 
S.S. & Packer 
T.C. & Packer 
Total 

Packer Stub 
Perf 
Recorder 
Recorder 
Sub 
Dri I I Pipe 
Sub 
Total Interval 

.90 
6.02 
7.45 
6.35 
5.90 

26.62 

.so 
5.00 
4.40 
4.40 
I. 70 

62.00 
2. 70 

81.00 
PRESSURE DATA 

(psi) 

Instrument No. 64 

Capacity (psig) 1000 

Instrument set at (ft) 1457 

Initial hydrostatic A 736 

First flow B 24 

81 27 

Initial shut in c 552 

Second flow D 45 

Dl 59 

Final shut in G 513 

Final hydrostatic H 730 

0 D 

5 1/2" 
5 1/2" 

65 
1000 
1461 

740 
28 

29 

556 
47 
62 

517 

734 

Bl, Dl, etc . Initial Hyd. Press ure 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 1lt-1590 

INTERVAL TESTED llt50·1530 

PRESSURE INCREMENTS 
Recorder AKI -65 
February 13, 1976 I 

Initial Shut In 

point 
(min) 

5 
10 
15 ' 

20 

25 
30 

pressure 
(psi) 

332. I 
lt57. 5 
So8 .8 
534.6 
549 .0 
555.5 

Final Shut In 

point 
(min) 

5 
10 
15 
20 
25 
30 

35 
Ito 

ItS 

50 
55 
60 

pressure 
(psi) 

21t1 . 6 

345.0 
ltoo.s 
lt)lt.) 
457.3 
473 .7 
lt86.1 
495.7 
503.0 
508.8 
513.6 
516.9 

t+At/llt 

7.00 
z..oo 
3.00 
2. 50 
2. 20 
2.00 

t+llt/At 

13.00 
7.00 
s.oo 
lt.oo 
3.1to 
).00 
2.71 
2.50 
2 . 3) 

2. 20 

2.09 
2.00 

lit• I 590-D-77 
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SHUT-IN PRESSURE DATA 
Well Number:14-1590 
Date : February 13. 1976 I 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s. i.- A 
Pressure = 6 2 0 p. S. i. Final s. i. - • 
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SHUT-IN PRESSURE DATA 
Well Number: 14-1590 
Date: February 13, 1976 

----------------------
Transmissivity• 8. 5 X 

-3 2 10 m /day 
Hydraulic Conductivity• 4 x 10-7crn/sec 

Extrapolated Reservoir Initial s.i.- t. 
Pfessure = 58 2 p. s. i. Final s.i.- • 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 14-1590 

Lsd 4 Sec 15 Tp 92 R 12 W4th 

Alberta Research Council 

Elevation: gl 1223 

KB 1231 

Type of test Open hole, Bottom hole 

Date of test February 13, 1976 I I 

Testing company Johnston Testers 

TEST DATA 

Time started 1245 hrs 
Tool opened 1344 hrs 
First flow 1 min 
Initial shut in 30 min 
Second flow 15 min 
Final shut in 60 min 
Pulled loose at 1530 hrs 
Out of hole at 1700 hrs 
Wt on packers 10,000 lbs 
Descrt·otion of blow Fair initial puff. 
Fair a t blow and steady for 10 min on second 
opening decreasing to nol in 15 minutes 
Total water recovered 210 ft 
Water sample No. 

Gas blow Nil 

- (Salty water 
250,000 ppm) 

Remarks Test satisfactory 

HOLE DATA 

Contractor Tri City Drilling 

Drill pipe size (OD) 2 7/8" IF 

Drill collar size (ID) 2" 
Drill collar length (ft) 90 

Open or screened interval 1510-1590' 

Formation tested Hethy 

14-1590-D-77 

TOOL SEQUENCE 

Tool 
D.P. Sub 
Shut-In Tool 
Hydraulic Tool 
S.S. & Packer 
T.C. & Packer 
Total 

Packer Stub 
Perf 
Recorder 
Recorder 
Sub 
Drill Pipe 
Sub 

Length 
(feet) 

.9D 
6.02 
].45 
6.35 
5.90 

26.62 

.80 
5.00 
4.40 
4.40 
1. 70 

62.00 
2.70 

Total Interval 81.00 
PRESSURE DATA 

{psi) 

Instrument No. 64 

Capacity (ps ig) 1000 

Instrument set at (ft) 1516 

Initial hydrostatic A 776 

First flow 

Initial shut in 
Second flow 

B 

Bl 
c 

63 

63 

577 

D 72 

Dl 85 
G 535 

0 0 

5 1/2" 
5 1/2" 

65 

1000 

1521 

781 

66 

67 

583 

Final shut in 
Final hydrostatic H Unreadab 1 e 

77 

89 

540 

773 

Bl, Dl, etc. Initial Hyd. Pressure 



DRILL STEM TEST 1 lt·1590·D· 77 

OBSERVATION WELL NUMBER 1lt·l590 

( 
INTERVAL TESTED 1510·1590 

PRESSURE INCREMENTS 
Recorder AK1·65 
February 13, 1976 II 

Initial. Shut In 

( 
point pressure t+At/At 
(min) (psi) 

5 360.5 7.00 
10 lt71.3 lt.OO ....!. 

15 523.9 3.00 

( 
20 553.4 2.50 
25 572.5 2.20 

30 582.6 2.00 

o..__ 

c .. '· n 
71 

Final Shut In ... , 
point pressure t+At/At 
(min) (psi) 

5 21tlt.3 13.00 
10 335.6 7.00 

15 391.4 5.00 
20 lf29. 2 lt.oo 
25 lf56. 7 3.1to 
30 477.3 3.00 

35 lf93.5 2.71 

( 
40 506.3 2.50 
45 516.4 2.33 
50 525.4 2.20 

55 532.7 2.09 
60 539.8 2.00 
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SHUT -IN PRESSURE DATA 
Well Number :l-4-1590 
Oate :February 13, 1976 II 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.- ~ 
Pressure = 6 70 p. s. i. Final s.i. - • 

I. 

~ 

) 0 0 8 7 6 5 4 

{\ 

J. 

3 

t +At 
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---------
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17-o 0 . ...: I • 
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0 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 14-1590 

Lsd ~ Sec 15 Twp 92 R 12 \\4th 

Alberta Research Council 

Sample source DST #5 on 14-1590 

Date sampled February 13, 1976 

Major Constituents 

Calcium (ca••) 

Magnesium (Mg••) 

Sodium (xa•) 

Potassium (I() 

C3rbonate (eo;) 
Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (!-;03) 

Silica (S i 0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total di ssolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

Mg/L J-1eq/L 

1700.0 84.83 

190.0 15.64 

96750.0 4208.35 

58. 0 I. ~8 

0.0 0.00 

90.0 1.~8 

3890.0 80.99 

1641100.0 4636.21 

0.0 o.oo 

1.1 

288960.0 

~718.7 Total Cations (epm) 

Other Constituents 

Field : 

>8000 Temperature (C) 

14 1590-E-77 

Percent 
Cations or Anions 

2.0 

0.4 

97.6 

o.o 

0.0 

0. 0 

1.7 

98.3 

0. 0 

4310.3 

pH 7. I pH 6.9 

Fluorid~ (F-) 0.2 ppm Carbonate (eo;) 
Bicarbonate (Heo;) 
Hydroxide (OH-) 

Conductivity 

83 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 14-1590 

Lsd 4 Sec 15 Twp 92 R 12 W4th 

Alberta Research Council 

Sample source OST #6 on 14-1590 

Date sampled February 14, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (so;) 
Chloride (Cl-) 

Nitrate (N03) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

4857.4 

Mg/L 

1710.0 

220.0 

102500.0 

60.0 

o.o 
102.0 

2960.0 

170000.0 

1.9 

1.6 

284560.0 

Meq/L 

85.33 

18.11 

4458.46 

1. 53 

0.00 

1.67 

61.63 

4794 . 13 

0.03 

Total Cations (epm) 

Other Constituents 

Field: 

>8000 Te111perature (C) 

Percent 
Cations or Anions 

1.9 

0.4 

97.7 

o.o 

0.0 

o.o 

1.3 

98.7 

0.0 

pH 7.1 pH 7. 2 

Fluoride (F-) 0.2 ppm Carbonate (co;} 
Bicarbonate (Hco;) 

Hydroxide (OH") 

Conductivity 

142 ppm 



WATER ANALYSIS 

OBSERVATION WELL NUMBER 14·1590 

Lsd 4 Sec 15 Twp 92 :~ 12 W4th 

Alberta Rcs~arch Council 

Sample source B I own f•·om I ~-1590 

D:ltc sampled February 15, 1976 

Major Constituents 

Calcium (Ca+•) 

Magnesium (Mg++) 

Sodium (Na+} 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate {HC03) 

Sulfate {SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lah: 

Conductivit y 

Mg/L Mcq/L 

56.0 2.79 

6.7 0.55 

1512.0 65.77 

22. I 0. 57 

0.0 0.00 

237.0 3.88 

163.0 3.39 

3400.0 95.88 

2.7 0.04 

ll. l 

sooo.o 

103.2 Total Cat ions (cpm) 

Other Constituents 

Field: 

··BOOO Temperature (C) 

14-1590-E-77 

Percent 
Cations or Anions 

4.0 

0.8 

94.4 

0.8 

0.0 

3-8 

J.J 

92.9 

0.0 

69.7 

pH 7-3 pH 8.9 

Fluoride (P ) 0.2 ppm Carbonate (CO;) 

Bicarbonate (llco;) 

Hydroxide (OH-) 

Conductivity 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 14-1590 

Lsd 4 Sec 15 Twp 92 R 12 \'14th 

Alberta Research Counc il 

Sample source Bailed 

Date sampled July 15, 

Cal-cium (Ca++) 

Magnes i um (Mg++) 

Sodium (Na+) 

Potass ium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate cso;) 

Chloride (C 1 - ) 

Nitrate (NO;) 

Silica . (Si0 2 ) 

Hydroxide (OH - ) 

Calcium (Acidified) 

Magnesium (Acidi f ied) 

Total dissolved s olids 

Total Anions (epra) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

1976 

Major Constituents 

Mg/L Meq/L 

)360. 0 167. 66 

6300.0 518.52 

75750.0 3294.91 

1750.0 44.77 

0. 0 0.00 

395. 0 6.47 

258. 0 5.37 

203000. 0 5724.76 

1.2 0.02 

0.4 

3454.0 

6215.0 

354240 

5736.63 Tota l Cations (epm) 

Other Constituents 

Fi e ld : 

78000 

7.1 

0.2 Mg/L 

Tempe ra ture (C) 

pi! 

Carbonate (CO; ) 

Bicarbonate (IICO;) 

Hydroxide (Oii - ) 

Conductivity 

14-1590-E-77 

Percent 
Cat i ons or Anjons 

4 

13 

82 

0 

0 

0 

100 

0 

4025. 86 

12.0 

7. 4 

478 Hg/L 













WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 14-1590 

Lsd 4 Sec 15 Twp 92 R12 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATrON WELL NUMBER 14-1590 

Lsd 4 Sec 15 Twp 92 R 12 W4th 

Alberta Research Council 

Elevation of top of casing 

Water level 
De-pth to water elevation 

Date (meters) (feet) 

Feb 15/76 
Feb 16/76 467.35 HP -306.3 
Mar 6/76 402.06 HP -92.2 
Apr 6/76 319.91 HP 177.3 
Hay 6/76 269.42 HP 342.9 
June 1/76 235.37 HP 454.6 
June 22/76 216.50 MP 516.5 
July 15/76 200.35 HP 569.4 
Aug 10/76 186.91 HP 613.5 
Sept 28/76 169.61 HP 670.3 
Oct 26/76 162.96 HP 692.1 
Nov 23/76 157.95 HP 708.5 
Dec 20/76 154.28 MP 720.6 

MP - Depth from measuring point 
TOC - Depth from top of casing 

14-1590-W-77 

Comments 

Well completed 
HP • 0.72 m TOC, ( 1226. 6) 

Sampled; temp. 12°C 
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INTRODUCTION 

The Groundwater Division of Alberta Research Council undertook, 

in 1974, to investigate the regional hydrogeology of the Athabasca 

Oil Sands. The purpose of this study is to develop a hydrogeological 

model of the area for use in technical and environmental planning. 

Some examples of potential uses of the mQdel are: locating water 

supplies for towns and processing plants, planning dewatering schemes 

in the vicinity of mines, determining the position of storage sites 

for solid and liquid industrial waste on the surface or underground, 

and planning restoration of disturbed land. 

1-77 

Groundwater data is not abundant in the area, so installation of 

groundwater observation wells was necessary. These observation wells 

were drilled in groups in order to sample heads and chemistry at various 

depths below the surface. Seven sites (numbers 1, 2, 3, 6, 7, 8 and 9), 
containing 36 individual wells, were instrumented in this manner during 

the winter of 1974-75. Eight sites (numbered 10, 11, 12, 13, 14, 15 

16 and 17), containing 38 individual wells, were instrumented during the 

winter of 1975-76. 

The factual details of this system are important to users for 

various differing reasons and thus a readily available document out

lining these details is warranted . This publication groups the infor

mation by site. There is one publication for each .we.ll site . Included 

in each site publication are: 1) geological and geophysical logs; 

2) annual hydrographs, 3) drill stem test results, 4) aquifer testing 

results, 5) well history, 6) water analyses, and 7) well completion 

details. The page indexing system is also consistent with the updating 

process. All update volumes will be noted in the Alberta Research Council 

List of Publications. 

Each site publication is divided into sections dealing with each 

Individual well in addition to this Introduction and a Legend . There 

are 15 piezometer nests in the system and thus there are 15 separate 
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site publications in Information Series 69. Table I lists the location 

of wells in the system as of August 31, 1976. Figure 1 indicates the 

location of these wells . Publications are available as of the date of 

this document for all sites. 

Five oil companies have made available a total of nine wells for 

inclusion in the system. Data from these wells will be published in 

the same format as those constructed with government financing. 
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The installation and monitoring of wells in this Program was funded 

by Alberta Energy and Natural Resources; Non-Renewable Resources Division. 

Numerous persons and companies contributed to the success of the 

field program. Their assistance is acknowledged. 

Mr. R. Lalley, of Bomay Oilfield Services, provided invaluable 

assistance in the planning and execution of the field program. His 

conscientious work is gratefully acknowledged . 

Council personnel working on the project were M. Brulotte, 

K. Holmes, G. Jean, N. Nastasa, G. Sjostrom, and H. Walls . Their 

dedicated work was a great asset to the project. 

Various oil companies have contributed to the Observation Well 

Network through the loan of wells installed by them. These companies 

were, as of August 31, 1976: BPOG Operations Ltd., Petrofina Canada 

Ltd., Tenneco Oil and Minerals Ltd., Shell Canada Ltd. and Home Oil 

Company Ltd. 
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Table I 

Athabasca Oil Sands Observation Wells 

August 31, 1976 

location Site N001ber (W 4th) 

lsd 8-15-96-11 

Lsd 1-11-97-12 2 

lsd 9-26-97-13 3 
Lsd 2-18-95-9 6 

Lsd 13-20-95-8 7 
Lsd 5-30-94-7 8 

Lsd 1 and 9 Lsd 16-4-94-6 

lsd 9-24-85-9 10 

Lsd 16-2-87-9 11 

Lsd 8-27-88-9 12 

Lsd 8-11-90-12 13 

Lsd 4-15-92-12 14 

Lsd 15-33-89-16 15 

Lsd 6-13-90-10 16 

Lsd 13-12-94-11 17 

Lsd 15-3-96-11 8P-1W 

Lsd 14-36-95-12 BP-2WA 

lsd 5-21-95-12 BP-3W 

lsd 9-20-95-12 BP-4W 

Lsd 1-1-96-11 Fina 73-2 

lsd 9-9-96-10 Flna 73-6 

Lsd 10-20-96-7 Tenneco I ( 
Lsd 3-28-94-9 Home 4 

Lsd 10-25-95-10 Shell PW-4 

lsd 10-24-95-9 Shell PW-2 

Lsd 10-25-95-10 She 11 Obs-7 ( 
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PAGE INDEXING 

The numbering of pages in the report is as follows: 

where: 

Well Number 

Subje~t Code 

L 

\~ell Number- Subject Code- Year of Publication 

the name used for designating the well 

as follows: 

Introduction (no site number indicated) 

Legend (no site number indicated) 

L-77 

G General site information including geological logs, 

geophysical logs, site plan (no well number indicated) 

and summary of contents 

c 
D 
A 
E 

- Well construction details 

Drill stem testing 

Aquifer testing 

Chemical analyses including multielement analyses 

and routine water analyses 

H Annual hydrograph 

W Well history 

Year of Publication- the last two numerals of the year of publication. 

So that new pages may be easily added, pages have not been consecutively 

numbered . The user should insert new pages in the appropriate order within 

tha tabbed section for that particular well. 



Rock Unit 

t iII 

sand & gravel 

sand 

sandstone 

sandstone, arkosic 

s i It 

siltstone 

siltstone & sandstone 

clay 

clay, sandy 

claystone, shale 

sandstone & shale 

oi I sand 

limestone 

limestone, shaley 

dolomite 

dolomite, argillaceous 

rock salt 

gypsum & anhydrite 

coal 

igneous rock 

GEOLOGICAL LEGEND 

Stratigraphic Unit 

Pleistocene and Recent 

Qd Surface deposits 

Cretaceous 

Ks Smoky Group 

Klb La Biche Formation 

Kd Dunvegan Formation 

Ksh Shaftesbury Formation 

Kpl Pelican Formation 

Kj Jo l i Fou Formation 

Kg Grand Rapids Fo rmation 

Kc Clearwater Formation 

Kw 

Km 

Dwd 

Dbl 

Osw 

Omk 

Ope 

Om 

Devonian 

Wab i skaw Hember 

HcHurray Formation 

Woodbend Group 

Beaverhill lake Formation 

Slave Point Formation & 

Fort Vermilion Fo rmation 

& Watt Mountain Format ion 

Muskeg Format ion 

Prairie Evaporite Formation 

Hethy Formation 

l..-7 7 

Omr 

(Keg River Formation equivalent) 

Hclean River Fo rmation 

Dl 

Precambrian 

(Chinchaga Fo rmation equivalent) 

La Lache Fo rmation 

Undiv i ded 

( 

( 

( 
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Symbol 

C&GLL 
( 

CPS 

elev 

( epm 

ft 

gl 

ID 

igpm 

KB 

Lsd 

m 
2 m pd 

Mer ( 
Meq/L 

MFE 

Mg/l 

Min 

MP 

MV 

OD 

ppm 

psi 

Q 

R 

RBP 
( Road All 'c 

SCL 

SYMBOLS 

Units or Parameter 

Analysis done at Chemical and Geological 

Laboratories Ltd. 

counts per second 

elevation in feet above mean sea level 

(geodetic datum) 

equivalents per million 

foot 

ground level - feet above geodetic datum 

inside diameter - inches 

Imperial gallons per minute 

Kelly Bushing 

legal subdivision 

metre 

square metres per day 

meridian 

milllequivalents per litre 

multi formation evaluator 

milligrams per litre 

minutes 

measuring point 

mi 11 i vo 1 ts 

outside diameter - inches 

parts per million 

pounds per square inch 

pumping rate - igpm 

range 

recorder bypass 

road allowance 

L-77 

Analysis done at Shell Canada Ltd., Exploration 

and Production Laboratory 



Symbol 

Sec. 

ss 

T 

t 

t' 

6t 

Tp 

TOC 

TSTH 

WILL 

Wt 

biocl 

brae 

bry 

calc 

carb 

cht 

fld 

glauc 

gvl 

hvy 

lt 

mnrls 

pbl 

qtz 

strgr(s) 

stroms 

subang 

subrd 

Units or Parameter 

section 

stainless steel 

transmissivity - square metres/day 

time since pumping started (pump testing) 

or time of flow period (drill stem testing) -

minutes 

time since pumping stopped - minutes 

time of shut in period - minutes 

township 

top of casing 

too small to measure 

L- 77 

Analysis done at Western Industrial Laboratories Ltd. 

weight 

GEOLOGICAL ABBREVIATIONS 

bioclast 

brachiopod 

bryozoan 

calcareous 

carbonaceous 

chert 

feldspar 

glauconite, glauconitic 

gravel 

heavy 

1 i ght 

minerals 

pebbles 

quartz 

stringer(s) 

stromotoporoids 

subangular 

sub rounded 

( 

( 

( 
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CHEMICAL ANALYSES 

Two types of chemical analysts were performed on water samples: 

a complete routine analysis and a multielement analysis (multielement 

radio frequency induction coupled plasma emission spectrometer). Some 

of the samples collected appear to be influenced by the cement used to 

seal the well casing into place. Water affected by cement will exhibit 

high values of pH, hydroxide, calcium and chloride. The reader should 

regard waters with a pH greater than about 10 as probably cement

contaminated. 

Cementing of the casings into place must be done due to the close 

proximity of the wells to each other in the site. Without cement, the 

movement of fluids and transmission of pressures along the boreholes 

would always be a possibility. It is expected that the influence of 

the cement will diminish with time. 

All wells in the Network will be sampled by bailing at least once 

a year for the first few years. Results of analyses performed on samples 

obtained during July 1976 are included in this report . 

Host routine water analyses are being done at Alberta Research Council. 

Those done at other laboratories are indicated by a notation under "Sample 

source" and are limited to samples from wells contributed by oil companies. 

Spectral emission estimates were done at commercial laboratories . 

WELL CONSTRUCTION 

The general procedure at each site was to drill the deepest well 

first to determine the exact geology of the location. Two to four 

shallower aquifers were then selected for monitoring. A water table 

well 30 to 50 feet deep was constructed at each site. 

Once an aquifer was selected for monitoring the construction 

procedure was generally as follows: 
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1. drill to about 5 feet above the zone 

2. land casing and cement to surface 

3. drill through the aquifer using very light mud 

4. insert a screening device (if necessary) 

5. develop the well with air. 

The section on "Well Construction" notes any changes from the 

above procedure. Information such as casing tallies, amounts of cement, 

types of float equipment and daily drilling precis are not included. This 

type of information is available from the Engineer's Report on file at 

the Groundwater Division. 

A conventional oil-field cementing unit was utilized to cement casing 

strings. Cement returns to the surface were observed in nearly every 

we 11. 

WELL HI STORY 

A record is kept of all major events occurring to each well. This 

is presented in the "Well History". Included in this tabulation are 

manual measurements of water level, pumping tests, water sampling, and 

any other event of potential hydrogeological interest. 

GENERAL SITE INFORMATION 

This section contains: 

1) A well site plan showing location within the section and a detail 

showing the configuration of the individual wells. 

2) A geological sample description giving the field description of the 

actual sample obtained during the drilling of the deepest hole. 

Samples were usually obtained at 10-foot intervals of drilling. 

3) Geophysical and geological logs of the deepest hole. Spontaneous 

potential, single point resistance, natural gamma, caliper and 

neutron were the logs run during the 1975-76 drilling. Results 

of the caliper logs are not presented. The geological Jog 

presented represents an interpretation based upon the sample 

( 

( 



description and the geophysical logs. The open portion of each 

well is indicated along the left side of the geological log. 

4) A summary of contents page noting the number of pages in each 

( of the subject areas that have been issued for that site. Pages 

which have been replaced because of errors are noted In the total. 

( 

( 

( 

( 

( 

Geological and geophysical logging was not done on every well at 

a site. It was assumed that geological conditions would be reasonably 

uniform across the site and that the extra effort was not warranted. 

ANNUAL HYDROGRAPHS 

There are two methods for monitoring of water levels in the 

Observation Wel 1 Network; either by continuous recorder or by monthly 

manual measurements. Wells in which the depth to water is less than 

about 200 feet are usually instrumented with a Stevens Type F recorder 

equipped with a 32 day clock. If the depth to water exceeds about 200 

feet this type of recording procedure is not adequate. At present monthly 

manual measurements are made in those wells where the depth to water 

exceeds 200 feet. 

AQUIFER AND DRILL STEM TESTING 

Soon after completion, some wells were tested for production 

either by pumping or bailing. Information from these types of tests 

is presented in the section on 11Aquifer Testing11
• 

Hany wells, particularly the very deep ones, exhibit very low 

static heads. This great depth to water made pumping tests impossible 

because of the nature of the equipment available . Bailing tests on 

wells with very great depths to water are extremely difficult due to 

the measuring tape sticking to the wet casing. 

Drill stem testing equipment was utilized in two manners during 

the 1975-76 drilling program. Open hole- bottom hole drill stem tests 
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were conducted in the Devonian sediments to locate relatively productive 

zones for well completion. Casing tests were performed on completed 

wells at Site 10, 11 and 15 because of great depth to water or low 

permeability in the completion zone. 

Information from these drill stem tests is presented under the 

heading 11Drill Stem Testing11
• Results of open hole- bottom hole tests 

are presented in the section containing information about the deepest 

well at the Site as this is the hole in which the tests were conducted. 

An exception to this is at Site 14 where three tests were conducted 

on hole 14-699 and six tests performed in 14-1590. 

A Horner Plot of shut-in pressure versus the dimensionless 

(t + 6t)/6t is presented. The value of static reservoir pressure is 

obtained from this procedure. Values of transmissivity and hydraulic 

conductivity can also be obtained from this plot in the following manner : 

where : 

Qb 

v 
t 

T 

H 

K 

h 

Qb 
1440 v = 

t 

162.6 Qb 
T = M 

K 
T =-
h 

= production rate in barrels per day 

= volume of production into drill collars and stem 

= total flow time of test 

-
= 
= 
= 

transmissivity in millldarcy-feet 

slope of final shut-in pressure plot 

permeability in millidarcys (1 mlllidarcy • 10-6 em/sec) 

thickness of the aquifer- usually the length of the 

tested section. 

( 

( 

( 
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The results of aquifer testing by pumping or bailing are presented 

on a semilog or Jacob type plot. Calculations of transmissivity are 

according to the Modified Nonequilibrium Formula or the analogous 

Recovery Formula as follows: 

T = 
0.92 0. 1og10 (t2/tl) 

(For pumping} 
d2 - dl 

or 

0.92 0. log10 [<\"!" t I )2 (t + t• J 
T • tl ) 1 

(For recovery) 
d2 - dl 

where: 

d2, dl = depth to water at corresponding subscripted time 

(meters) d2>t1 

t2, tl = time since pumping started, t2>tl 

t - length of time pumping 
t I = time since pumping stopped: t + t 1 

( t I )2 > (t + t 1
) 

t I 1 

T = transmissivity in sequence meters per day 

Q = pumping rate in imperial gallons per minute 

That portion of the drawdown plot used to calculate the transmissivity 

is indicated on each drawing. 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Fifteen (continued) 

Lsd 15 Sec 33 Twp 89 R 16 W4th 

Alberta Research Council 

Ground elevation 

KB c .Jcvation 

Interval 
f n)m to 
U ect be low KB l Description 

15-G-7 

Total depth 

Formation 

750 770 Limestone, It grey, argillaceous, mud 
supported, fossils (stroms, biocl) and shale, 
dark grey, calc (15-20%) 

Cook i n g Lake ( 1) 

770 790 

790 870 

870 890 

890 900 

900 970 

970 990 

Limestone, buff, micrograined, fossils (as 
above), leaching, calcite recrystallization, 
interbedded with shale,dark grey, calc (up 
to 50%) 

Limestone, buff, micrograined, fossils (stroms, 
bry, biocl), leaching, calcite recrystallization, 
pyrite . Poor pinpoint and vuggy porosity in the 
lower part; lightly oil stained. Shale, medium
dark grey, calc; bituminous in the bottom (10-15%) 

Limestone,lt grey, argillaceous, mud supported, 
pyrite;interbedded with shale, medium grey, calc, 
carb; clay,medium grey, calc, ferruginous 

Limestone, buff, fossils (stroms, biocl), pyrite, 
calc recrystallization, fair pinpoint and vuggy 
porosity; interbedded with marlstone, dark, calc, 
bituminous (?) 

Limestone, It grey-buff, fossils (stroms, pelecypods, 
brae, biocl), pyrite, leaching, calcite recrystal
lization. Poor pinpoint porosity between the 910-
930 and 950-960 depth intervals . Shale, dark grey, 
calc, carbonaceous, bituminous (20-30% up to 40% on 
the bottom) 

Limestone, white-buff, fossils (as above), leaching, 
calcite recrystallization, pyrite, argillaceous in 

Beaverh i 11 Lake 

the lower part. Shale, medium grey, calc, in the bottom 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Fifteen 

Lsd 15 Sec 33 Twp 89 R 16 W4th 

Lberta Research Council 

Ground elevation 1575 

1583 

Total depth 997 feet 

KB elevation 

Interval 
from to 
(feet below KB) 

8 Ito 

110 

II 0 180 

180 190 

190 280 

280 300 

300 350 

350 400 

~too 

4Jto 450 

450 480 

Description Formation 

No samples 

Sandstone, It-medium grey, fine-coarse grained, 
subang-subrd, poorly sorted, excellent porosity, 
qtz, It cht, fld, dark hvy mnrls, garnet, pebbles 
of all, some boulderchips; silty sand strgrs in 
the lower part 

Unsorted drift: clay, medium grey, sandy, calc 
cement ferruginous; silty beds; fine-coarse
grained, medium grey sand of qtz and fld, It 
cht; pebbles and boulderchips 

Siltstone, medium grey, sandy, calc cement, 
ferruginous, coal flakes 

Shale, medium grey, silty, calc, ferruginous, 
occasional sand grains 

Sandstone, brown, silty, argillaceous, coarse 
grained, calc cement, angular-subangular, well 
sorted, poor porosity, qtz, fld; interbedded 
shale, It-medium grey, silty, calc, ferruginous 

Shale, medium grey, silty, sand grains, calc, 
carb (coal strgrs between 330-350 feet), fer
ruginous traces 

Shale, medium grey, silty, calc, glauc and 
ferruginous traces 

Siltstone, medium grey, sandy, argillaceous, calc, 
poor porosity, qtz, glauc traces, interbedded 
with shale medium grey, silty, calc 

Clay, medium grey, silty, calc 

Shale, medium grey, silty, calc; siltstone, 
medium grey, argillaceous, calc in the bottom 

Sandstone, It-medium grey, fine-medium· grained, 
argillaceous, subangular, poorly sorted, fair po
rosity, calc cement, glauc, qtz, ferruginous, pyrite; 
some coarse-grained qtz sand strgrs (between 450-460 
feet). Shale, brown, hard, calc, ferruginous inter
bedded (20-30%) 

Drift 

Clearwater 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Fifteen (continued) 

1 sd 15 Sec 33 Twp 89 R 16 W4th 

Alberta Research Council 

Ground elevation Total depth 

KB elevation 

Interval 
from to 
(feet below KB) 

480 500 

500 550 

550 560 

560 570 

"70 580 

580 590 

590 610 

610 640 

640 660 

660 710 

710 750 

Description 

Clay, medium grey, silty, calc 

Siltstone, medium grey, sandy, argillaceous, 
calc, poor porosity 

Siltstone, as above interbedded with shale, 
medium grey, silty, calc 

Sandstone, medium brown, fine-coarse grained, 
subang-subrd, poorly sorted, fair porosity, 
slightly oil impregnated; qtz, fld, pyrite; 
beds of shale, dark grey, calc, bituminous 
(30-40%) 

Sandstone, medium grey, fine-coarse· grained, 
subang-subrd, poorly sorted, good porosity, 
oil impregnated In strgrs, qtz, fld, pyrite, 
pebbles of It cht, strgrs of shale as above 
(20-30%) 

Sandstone, medium grey, silty, oil saturated, 
qtz grains; laminated dark grey bituminous shale 

Clay, medium grey, silty, carb, bituminous, inter
bedded with siltstone,medium grey, sandy, oil 
saturated, micaceous 

Sandstone, It-medium grey, fine ·gra ined, silty, 
subang-subrd, well sorted, heavily oil saturated, 
laminated dark grey, bituminous shale 

Sandstone, medi~ grey, fine-coarse grained , 
angular-subangular, poorly sorted, fair-good 
porosity, oil Impregnated In strgrs, qtz, It 
cht, fld, pyrite . Shale,dark grey, carbona
ceous, bitu111inous (20-30%) 

Sandstone, mediu~ grey, silty-fine grained, 
subangular, well sorted, oil saturated, qtz . 
Interbedded clay,medium grey and shale,dark 
grey, silty, carbonaceous , bituminous 

Sandstone, It-med i um grey, fine-coarse grained, 
silty matrix, subangular, poorly sorted, fair
good porosity, slightly-moderately oil impregna
ted, qtz, It cht, dark hvy mnrls, pyrite . Cia~ 
medium grey; shale, dark grey and siltstone, 
medium grey, carbonaceous, bituminous, inter-
h ... AA ... A 

Formation 

HcHurray 
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( WELL CONSTRUCTION, 

OBSERVATION WELL NUMBER 15-53 

Lsd 15 Sec 33 Tp 89 R 16 

( 
Alberta Research Council 

w 4th 

---.----
c 

( 

c 

( 

( 

1 

KB 8 ft 

Construction 

Surface casing 

wall thickness 

I • 

- lb/ft 

- in 

Main casing 17 lb/ft 

wall thickness . 231 in 

Screen slot width .007 in 

screen OD 4 in 

slots per foot 

material st st 

Sand pack 5 cubic ft of 
10-20 frac sand 

Note: all depths refer to KB 

5 ft - 3 in blank pipe 

5 ft - 3 in blank pipe 

-

-

•- TOC elev 1575.55 ft 

- Surface casing OD 

-- Bottom casing - ft 

- m 

Cemented to -

- Main casing 7 in 

-

Bottom casing 41 fi 
12.5 m 

Cemented to -

Top screen 43 ft 
13.1 m 

Bottom screen 48 ft 
14.6 m 

_ Total depth 53 ft 
16.2 m 

15-53-C-77 

1574 ft 

- in 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 15-53 

Lsd IS Sec 33 Twp 89 R 16 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Balled from 15-53 

January 30, 1976 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 36.6 

Mg/L Meq/L 

320.0 15.97 

115.0 9.47 

207.0 9.00 

13.3 0.34 

o.o o.oo 

298.0 4.88 

1500.0 31 .23 

11.0 0. 31 

].8 o. 13 

1.8 

2880.0 

Total Cations (epm) 

Other Constituents 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

3300 

7.4 

0.2 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

15-53-E-77 

Percent 
Cations or Anions 

45.9 

27.2 

25.9 

1.0 

o.o 
13.4 

85.4 

0.8 

0.3 

34.8 

8. 1 

334 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 15-53 

Lsd 15 Sec 33 Twp 89 R 16 \\'4th 

Alberta Research Council 

Sample source Ba i led 

Date sampled July 15, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica . (Sio2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

42.84 

Mg/L 

460.0 

I 51.0 

138 . 0 

11.3 

o.o 

505.0 

1360.0 

220.0 

2.6 

550.0 

168.3 

2958 

Meq/L 

22.95 

12.43 

6.00 

0 . 29 

o.oo 

8.28 

28.32 

6.20 

0.04 

Total Cations (epm) 

Other Constituents 

3000 

7.4 

0.4 Hg/L 

Field: 

Temperature ( C) 

pH 

Carbonate (co;) 

Bicarbonate (Hco;) 

Hydroxide {OH-) 

Coi:tductivity 

15-53-E-77 

Percent 
Cations or Anions 

55 

30 

14 

0 

19 

66 

15 

0 

41.67 

4.0 

7.1 

464 Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 15-53 

Lsd15 Sec 33 Twp 89 R 16 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATTON WELL NUMBER 

Lsd 15 Sec 33 Twp 89 R 16 W4th 

Alberta Research Council 

Elevation of top of casing 1575.55 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 24/76 
Jan 26/76 2.90 TOC 1566.1 
Jan 27/76 2.84 TOC 1566.3 

Jan 30/76 
Feb 5/76 3.74 HP 1566.5 
Har 6176 3.97 HP 1565.8 
Apr 6176 3.92 HP 1565.9 
Hay 4176 4.14 HP 1565.2 
June 1/76 3. 73 HP 1566.6 
June 22/76 3.25 HP 1568.1 
July 15/76 2.93 HP 1569.2 

3.13 HP 1568.5 
Aug 10/76 2.92 HP 1569.2 
Aug 31/76 2.78 HP 1569.7 
Sept 28176 2.99 HP 1569.0 
Oct 26/76 2.92 HP 1569.2 
Nov 23/76 3.03 HP 1568.9 
Dec 20/76 ).26 HP 1568.1 

MP - Depth from measuring point 
TOC - Depth from top of casing 

15-53-W-77 

Comments 

Well completed 

Bail test, Q • 5 IGPH 
T • 16 IGPD/FT 
Water sample 
HP = 0.99 m TOC, (1578.8) 

After sample; temp. 4°C 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 15-135 

Lsd 15 Sec 33 Tp 89 R 16 

Alberta Research Council 

w 4th 

---.----
1 

KB 8 ft 

! 
Construction 

Surface casing 40 lb/ft 

wall thickness .450 in 

Main casing 14 lb/ft 

wall thickness .244 in 

Screen slot width .007 in 

screen OD 4 in 

slots per foot 

material st st 

Sand pack 

Note: all depths refer to KB 

10 ft - 3 in blank pipe -

5 ft - 3 In blank pipe -

15-135- C- 77 

•- TOC elev 1575.67 ft 

'};;:;:~~~-:~~~~~> · Ground elevation 

- Surface casing OD 10 3/4 

-- Bottom casing 23 ft 

7.0 m 

Cemented to surface 

- Main casing 5 1/2 in 

-
-

-

Bottom casing 115 ft 

35.1 m 

Cemented to surface 

Top screen 125 ft 
38.1 m 

Bottom screen 130 ft 

39.6 • 

_ Total depth 135 ft 
41 . 2 m 

1575 ft 

in 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 15-135 

Lsd 15 Sec 33 Twp 89 R 16 W4th 

Alberta Research Council 

Sample source Bailed from 15-135 

Date sampled January 29, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (C03J 

Bicarbonate (HC03) 

Sulfate (so:;) 

Chloride (Cl-) 

Nitrate (No;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

30.0 

Mg/L 

187.0 

7.5 

251.0 

20.0 

0.0 

412.0 

1025.0 

69.0 

0.3 

1.1 

1870 

Meq/L 

9·33 

0.62 

9.35 

0.51 

o.oo 

6.75 

21.34 

1.95 

o.oo 

Total Cations (epm) 

Other Constituents 

7.3 

0.4 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH ) 

Conductivity 

15-135-E-77 

Percent 
Cations or Anions 

47. I 

3. 1 

47.2 

2.6 

o.o 

22.5 

71.0 

6.5 

o.o 

19.8 

7.5 

0 

578 

ppm 

ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 15-135 

Lsd 15 Sec 33 Twp 89 R 16 W4th 

Alberta Research Council 

Balled Sample source 

Date sampled July 15, 1976 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl - ) 

Nitrate (No;) 

Silica. (Si02) 

Hydroxide (OH- ) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions {epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

Mg/L 

165.0 

91.0 

238.0 

21.3 

0.0 

251.0 

950.0 

so.o 
0.3 

2.7 

160.1 

90.2 

1806 

Meq/L 

8.23 

7.49 

10.35 

0.54 

0.00 

4.11 

19 . 78 

1.41 

0.00 

Total Cations (epm) 

Other Constituents 

2350 

7.4 

Field: 

Temperature (C) 

pH 

0.4 Hg/L Carbonate (CO;) 

Bicarbonate (HCOi) 

Hydroxide (OH-) 

Coy;tductivity 

15-135-E-77 

Percent 
Cations or Anions 

31 

28 

39 

2 

0 

16 

78 

6 

0 

26.62 

4.0 

6.9 

234 Hg/l 
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Alberta Research Council 
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WELL HISTORY 

OBSERVATTON WELL NUMBER 15-135 

Lsd 15 Sec 33 Twp 89 R 16 W4th 

Alberta Research Council 

Elevation of top of casing 1575.67 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 25/76 
Jan 26/76 13.98 TOC 1529.8 

Jan 27/76 

Jan 28/76 3.96 TOC 1562. 7 
Jan 29/76 
Feb 5/76 4. 68 MP 1563.1 
Mar 6176 4. 77 HP 1562.8 
Apr 6/76 4.85 HP 1562.6 
May 4/76 lt.69 MP 1562.6 
June 1/76 4.68 MP 1562.6 
Jooe 22/76 4.69 MP 1562.6 
July 15/76 4.60 HP 1562.9 

4.94 HP 1561.8 
Aug 10/76 4.56 HP 1563.0 
Aug 31/76 4.49 HP 1563.3 
Sept 28/76 4.47 MP 1563.3 
Oet 26/76 4.47 HP 1563.3 
Nov 23/76 4.49 HP 1563.3 
Dee 20/76 4.53 HP 1563.1 

MP - Depth from measuring point 
TOC - Depth from top of casing 

15-135-W-77 

Comments 

Welt completed ; blown with air 
Ball ~est, Q • 5.25 IGPH 
T • I I GPD/FT 
Ball test, Q • 6.7 IGPH 
T • 2 IGPD/FT 

Water sample 
HP • 0.87 m TOC, (1578.5) 

New HP • 0. 71 m TOC, (1578.0) 

After sample; temp. 4°C 











WELL CONSTRUCTION, 

( OBSERVATION WELL NUMBER 15-477 

Lsd 15 Sec 33 Tp 89 R 16 

Alberta Research Council 

( 
---.----

1 

0 KB 8 

l 
ft 

Construction 

Surface casing 24 lb/ft 

wall thickness .264 in 

Main casing 14 lb/ft 

( wall thickness .244 in 

Screen slot width .007 in 

screen OD 4 in 

slots per foot 

material st st 

Note: all depths refer to KB 

0 5 ft - 3 In blank pipe 

0 
5 ft - 3 In blank pipe -

( 5 ft - 3 in blank pipe 

w 4th 

15-4 77-C-77 

·-· roc elev 1577.57 ft 

Ground elevation 

- Surface casing OD 8 5/8 

-- Bottom casing 28 ft 

a.s w. 

Cemented to surface 

- Main ca >ing 5 1/2 in 

Bottom casing 452 ft - 137.8 m 

Cemented to surface 

-- Top screen 457 ft 

139-3 m 

- Bottom screen 462 ft 

140.9 m 

- Top screen 467 ft 

142.4 m 

Bc.t tom ·;, reen 472 ;'"t 

143.9 m 

- Total depth 477 ft 

14S.lt m 

1576 ft 

in 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 15·'•77 

Lsd IS Sec 33 Tp 8~ R 16 W4th 

Alberta Research Council 

Elevation: gl 1576 
KB 1581t 

Type of test Casing Posltrleve 
Date of test January 2~. 1~76 

Testing company Johnston Testers 

TEST DATA 

Time started 
Tool opened 
First flow 
Initial shut in 
Second flow 

0315 hrs 
0344 hrs 

2 min 
60 min 
15 min 

Final shut in 90 min 
Pulled loose at ·0635 hrs 
Out of hole at 0700 hrs 
Wt on packers 2000 lbs 
Descri_ption of blow Good Initial puff 
on preflow. Good air blow on final flow 
period 
Total water recovered 95 ft 
Water sample No. · (water} 
Gas blow No 
Remarks 

HOLE DATA 

Contractor Trl City Dri I ling 
Drill pipe size (OD) 2 7/811 IF 
Drill collar size (ID) 
Drill collar length (ft) 

2 7/811 

62 
Open or screened interval lt52-477 1 

Formation tested Wablskaw 

15·477-D-77 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

D.P . Sub 
HFE Tool 
Ret . Bridge Plug 
Total 
Ret. Bridge Plug 
Recorder 
Recorder 
Tota I lnterva I 

1.90 
10.02 
2.65 

14.57 
3.50 
7.00 
7.00 

17.50 

PRESSURE DATA 
(psi) 

Instrument No. ON 

Capacity (psi g) 700 

Instrument set at (ft) 432 

Initial hydrostatic A 179 

First flow B 28 

Bl 38 

Initial shut in c 115 

Second flow D 43 

Dl 76 

Final shut in G lt5 

Final hydrostatic H 170 

0 D 

IN 
700 
439 

173 
27 
38 

114 

42 
71t 

liS 

167 

Bl. Dl, etc . Initial Hyd. Pressure 



DRILL STEM TEST 15-lt77-D-77 

( 
OBSERVATION WELL NUMBER IS-lt77 

INTERVAL TESTED lt52-lt77 

~RESSURE INCREMENTS 
Recorder RPG-OIN 
January 29, 1~76 

c Initial Shut In 

point pressure t+At/At 
(min) (psi) 

~ 5 113.5 13.00 
10 lllt . 6 7. 00 (l) : I 

c 15 114.6 5.00 ..t.: I 
20 114.6 4.00 ~i I 
25 114.6 3.40 I ~ 
30 115.0 3.00 I 

I 

35 115.0 2. 71 j 

40 115.0 2.50 
t 
I 

45 115.0 2.33 
I 
I 

50 115.4 2.20 

I 55 liS. It 2. 09 
60 115.4 2.00 

( 
Final Shut In 

point pressure t+At/At 
(rain) (psi) 

s Ill. s 19.00 
10 113. I 10.00 

15 113.5 7.00 
20 113.8 5. 50 

25 114.2 ,..,60 

30 114.2 4.00 

0 35 114.2 3.57 
40 114.2 3.25 

45 114.6 3.00 

so 114.6 2.80 

55 114.6 2.64 

(_ 60 114.6 2.50 

65 114.6 2.38 

70 114.6 2.29 

75 114.6 2.20 
80 114.6 2.13 

(_ 
85 114.6 2.06 

90 115. 4 2.00 
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SHUT-IN PRESSURE DATA 
Well Number : 15--477 
Date : January 29, 1976 

----------------------
Tr1nsmissivity • 

Hydra ulic Conductivity• 

Extr.polated Reservoir . lniti1l s. i.- .t. 
Pressure= 116 p .S.I. Fi~;~al s.i.- • 

10 9 8 7 6 5 ... 

(\ 

6 

3 

t+.tt.t 
~ 

,, -~ 

A 
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~ 

. ..:. 
u; 
ci 

! 

J 
ll 20 

r•o 

V1 
I 
~ ....... 

....... 
I 

c 
I 

....... ....... 
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SHUT-IN PRESSURE DATA 
Well Number: 15-477 
Date : January 29. 1976 

----------------------
Transmissivity• 3 • 6 10_, m2 /day X 

Hydraulic Conductivity• 5 . 'f X lO-s em/sec 

Extrapolated Reservoir Initial s.i.- b. 
Pressure • 117 p:s. i. Final s.i. - • 

10 -9 -8 7 
. 
6 -5 4 

• 

() 

• 

3 

t + Lt.t 
~ 

• 

() 

••••••• 

-2 

~ ' 

. ..: 
u) 

ci. 
Q) 

~ 
f 

Q. 

20 

, . 10 

V'l 
I 
~ ...... ...... 
I 

0 
I ...... ...... 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 15-477 

Lsd 15 Sec 33 Twp 89 R 16 W4th 

Alberta Research Council 

Sample source DST on 15-477 

Date sampled January 29, 1976 

Major Constituents 

Calciu11 (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HCOj) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

44.2 

Mg/L 

5.7 

4.7 

950.0 

22.5 

o.o 
1581.0 

83.0 

587.0 

2.7 

1.5 

2616.0 

Meq/L 

0.28 

0.39 

41.32 

0.58 

o.oo 

25.91 

1.73 

16.55 

0.04 

Total Cations (epm) 

Other Constituents 

8.3 

2.1 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03J 

Hydroxide (OH-) 

Conductivity 

15-477-E-77 

Percent 
Cations or Anions 

0.7 

0.9 

97. 1 

l.lt 

0.0 

58.6 

3.9 

37 . 4 

0.1 

42. 6 

8.8 

91 

1654 

ppm 

ppm 

n ~ ---
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 15-477 

Lsd 15 Sec 33 Twp 89 R 16 W4th 

Alberta Research Council 

Sample source 

Date sampled July 15, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

47.31 

Mg/L 

3.0 

4.9 

1113.0 

11.3 

175.0 

1344.0 

67.0 

640.0 

0.3 

0.6 

3.9 

5. 4 

2732 

Meq/L 

0.15 

0.40 

48.41 

0.29 

5.83 

22.03 

1. 39 

18.05 

o.oo 

Total Cations (epm) 

Other Constituents 

6000 

9.0 

2. 3 Hgll 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HCO~) 

Hydroxide (OH ) 

Co~ductivity 

15-477-E-77 

Percent 
Cations or Anions 

0 

98 

12 

47 

3 

38 

0 

7.0 

9.3 

269 

1210 

Hg/L 

Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 15-477 

Lsd 15 Sec 33 Twp 89 R 16 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATION WELL NUMBER 15-477 

Lsd 15 Sec 33 Twp 89 R 16 W4th 

Alberta Research Council 

Elevation of top of casing 1577.57 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 29/76 

Feb 5/76 5.75 HP 1560.8 
Kar 6/76 5.57 HP 1561.4 
Apr 6/76 5.52 HP 1561.6 
Hay 4/76 5.49 HP 1561.7 
June 1/76 5.55 HP 1561.6 
June 22/76 5.60 HP 1561.4 
July 15/76 5.58 HP 1561.5 

5.91 HP 1560.4 
Aug 10/76 5.56 HP 1561.6 
Aug 31/76 5.57 HP 1561.5 
Sept 28/76 5.56 HP 1561.6 
Oct 26/76 5.57 HP 1561.5 
Nov 23/76 5.59 HP 1561.5 
Dec 20/76 5.61 HP 1561.4 

MP - Depth from measur i ng point 
TOC - Depth from top of cas i ng 

15-447-W-77 

Comments 

Well completed; blown with air; 
FSI • 1151 from 432ft; water 

DST 

sample 
HP • 0.66 m TOC, (1579.7) 

New HP • 0.67 m TOC, (1579.8) 

After sample; temp. 7°C 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 15-750 

Lsd 15 Sec 33 Tp 89 R J6 

Alberta Research Council 

---.----
1 

KB 8 ft 

Construction 

Surface casing 2lt lb/ft 

wall thickness .26lt in 

Main casing llt lb/ft 

wall thickness .2lt4 in 

Screen slot width .007 in 

screen OD 4 in 

slots per foot 

material st st 

Note: all depths refer to KB 

w ltth 

., 

10 ft - 3 in blank pipe -

5 ft - 3 in blank pipe 

15-750-C-77 

•- TOC elev 1576.63 ft 

1575 ft 

- Surface casing 00 8 5/8 in 

.- Bottom casing 28 ft 

8.5 Ill 

-

-
-

Cemented to surface 

Main casing 5 1/2 in 

Bottom casing 730 ft 

222 m 

Cemented to surface 

Top screen 735ft 
224m 

Bottom screen 7lt5 ft 
227 m 

_ Total depth 750 ft 

229 m 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 15-750 

Lsd 15 Sec 33 Tp 89 R 16 W4th 

Alberta Research Council 

Elevation : gl 1575 
KB 1583 

Type of test Casing Positrieve 

Date of test January 29, 1976 

Testing company Johnston Testers 

TEST DATA 

Tille started 1100 hrs 
Tool opened 1147 hrs 
First flow 2 min 
Initial shut in 60 min 
Second flow 18 min 
Final shut in 90 min 
Pulled loose at ·I 440 hrs 
Out of hole at 1520 hrs 
Wt on packers 2000 lbs 
Description of blow Strong initial puff. 
Strong air blow remaining throughout flow 
tertof ota water recovered 160 

Water sample No. 
Gas blow No 

Remarks 

- (water) 

HOLE DATA 

Contractor Tri City Drilling 

ft 

Drill pipe size (OD) 2 3/8" IF 

Drill collar size (!D) 2 3/811 

Drill collar length (ft) 
Open or screened interval 730-750• 

Formation tested Hcl1urray 

15-750-D-77 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

D.P. Sub 
HFE Tool 
Ret. Bridge Plug 
Total 
Ret. Bridge Plug 
Recorder 
Recorder 
Total Interval 

1.90 
10 . 02 
2.65 

14.57 
3.50 
7.00 
7.00 

17.50 

PRESSURE DATA 
(psi) 

Instrument No . ON 
Capacity (psi g) 700 

Instrument set at (ft) 710 
Initial hydrostatic A 76 

First flow B 5 
Bl 9 

Initial shut in c 159 

Second flow D 13 

Dl 47 

Final shut in G 165 

Final hydrostatic H 82 

0 D 

5 I /2" 

5 1/211 

IN 

700 

717 

83 
11 

16 

164 

19 

53 
169 

85 

Bl, Dl, etc . Initial Hyd. Pressure 



DR ILL STEM TEST 15-750-0-77 

OBSERVATION WELL NUMBER 15-750 

c INTERVAL TESTED 730-750 

PRESSURE INCREMENTS 
Recorder RPG-01M 
January 29, 1976 

Initial Shut In 

( point pressure t+llt/t:.t G .£'1 (min) (psi) ct- I 
5 145.8 13.00 i 

! 
10 151.9 7.00 I 

15 155.4 5.00 I 

0 20 157-7 lt.OO 
I 

25 159.6 3.1to 
30 160.8 3.00 

35 162.0 2. 71 
ItO 162.7 2. 50 

ItS 163.5 2-33 
50 164.2 2.20 

55 165.0 2. 09 
60 165 .8 2.00 

9 ·-- . ........ .. -

c 
Final Shut In 

point pressure t+.H/t:.t I (min) (psi) 

-~ 5 149.6 19 .00 
10 155.8 10.00 e-- ' 
15 159.6 ] . 00 I 

; 

20 161.5 5.50 I 

25 163.5 4.60 

30 164.2 lt.OO 

35 165.2 3-51 

( 40 165.6 3.25 
45 166.2 ).00 

50 166.2 2.80 

55 166 .2 2.6lt 

60 167.7 2.50 

( 65 168.1 2. 38 

70 168.3 2.29 

75 168.9 2.20 

so 168.9 2. 13 
85 169.0 2.06 

( 90 169.6 2.00 
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SHUT -IN PRESSURE DATA 
Well Number=15-750 
Date :January 29, 1976 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.- t:. 
Pressure= 175 p.s. i . Final s.i. - • 

' 

lO 9 8 7 6 5 4 

(\ I') r) 

~ 

~ 
~ 

t:.. 
• .... 

3 2 

t +At 
~ 

f) 

I 

180 ·-: 
(I) 

ci 
Q) ... 
::I 

~ 
10 e 

Q. 

160 

ISO 

ll.olO 

"' I 
....... 

"' 0 
I 

0 
I 

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



(~1 (\ 0 

SHUT -IN PRESSURE DATA 
Well Number: 15-750 
Date: January 29, 1976 

----------------------
Transmissivity•l.O x H)1 m2/day 

Hydraulic Conductivitv•2.0 x 10-5 cm/sec 

Extrapolated Reservoir Initial s.i.-"' 
Pressure= 175 p.s.i. Final s.i. - • 

• 
• 

10 9 8 7 6 5 4 

0 (\ ~ 

............ ~ • 

3 2 

t + .t. t 
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(\ 

so·~ 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 15-750 

Lsd 15 Sec 33 Twp 89 R 16 W4th 

Alberta Research Council 

Sample source DST on 15-750 

Date sampled January 29, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (.K+) 

Carbonate (co;) 
Bicarbonate (HCOj) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica . (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

53.0 2.64 

43.0 J.54 

3425.0 148.98 

32 .5 0. 83 

0. 0 0. 00 

2235.0 36 . 63 

14 . 2 0.30 

4900.0 138.18 

1.6 0.03 

0.6 

9764.0 

175.1 Total Cations (epm) 

Other Constituents 

>8000 

7-7 

1.2 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide {OH-) 

Con~uctivity 

Sulphide 

15- 750 -E-77 

Percent 
Cations or Anions 

1.7 

2.3 

95.5 

0.5 

0. 0 

20.9 

0.2 

78.9 

0. 0 

156.0 

7.5 

2560 ppm 

0.4 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 15-750 

Lsd 15 Sec 33 Twp 89 R 16 W4th 

Alberta Research Council 

Sample source Balled 

Date sampled July 15, 1976 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HCOj) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica . (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

Mg/L Meq/L 

19.7 0.98 

60.0 4.94 

3650.0 158.76 

30. 4 0.78 

o.o 0.00 

895 .0 14. 67 

3.0 O.o6 

4860.0 137.06 

0.4 0.01 

6.8 

20.0 

61.6 

9380 

151.79 Total Cations (epm) 

Other Constituents 

78000 

8.3 

0.4 Hg/L 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (Hco;) 
Hydroxide (OH-) 

Cor;tductivity 

15-750-E-77 

Percent 
Cations or Anions 

3 

96 

0 

10 

0 

90 

0 

165.46 

8.0 

8.4 

29 

376 

Hg/L 

Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 15-750 

Lsd 15 Sec 33 Twp 89 R 16 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 

Lsd 15 Sec 33 Twp 89 R 16 W4th 

Alberta Research Council 

Elevation of top of casing 1576.63 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 27/76 
Jan 28/76 133.64 TOC 1138.3 
Jan 29/76 

Feb 7/76 134.53 1137.5 
Mar 6/76 133.79 HP 1140.0 
Apr 6/76 . 133.70 HP 1140. 3 
Hay 4/76 133.71 HP 1140. 2 
June 1/76 133.62 HP 1140.5 
June 22/76 133.72 HP I litO. 2 
July 15/76 134.02 HP 1139 .2 
Aug 10/76 133.78 HP 1140.0 
Aug 31/76 133.87 HP 1139. 7 
Sept 28/76 133.71 HP 1140 .2 
Oct 26/76 133. 73 HP I litO. 2 
Nov 23/76 133.71 HP 1140.2 
Dec 20/76 133.74 HP 1140. 1 

MP - Depth from measuring point 
TOC - Depth from top of casing 

15-750-W- 77 

Comments 

Well completed ; blown with air 

DST, FSI = 165# from 710FT; 
water sample 
HP a 0.67 m TOC, (1578. 8) 

Sampled ; temp . 8°C 











WELL CONSTRUCTION. 

( OBSERVATION WELL NUMBER 15-997 

Lsd 15 Sec 33 Tp 89 R 16 

.C 

c 

c 

c 

( 

( 

Alberta Research Council 

---.----
1 

KB 8 

Construction 

Surface casing 

wall thickness 

Main casing 

Jto lb/ ft 

.450 in 

9 1/2 lb/ft 

wall thickness .205 in 

Note: all depths refer to KB 

ft 

Open hole interval 191 ft 

58. 2 m 

Open hole diameter 3 7/8 in 

w 4th 

15-997-C-77 

•- TOC elev 1576.68 ft 

Ground elevation 1575 ft 

- Surface casing OD 10 3/4 in 

-- Bottom casing Jt8 ft 

-

-

14.6 m 

Cemented to surface 

Main casing 4 1/2 in 

Bottom casing 806 ft 
2.1t5.7 m 

Ceaented to surface 

__ Total depth 997 ft 

30.It m 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 15-997 

Lsd 15 Sec 33 Tp 89 R 16 W4th 

Alberta Research Council 

Elevation: gl 1575 

KB 1583 

Type of test Open hole, Bottom hole 

Date of test January 19 , 1976 

Testing company Johnston Testers 

TEST DATA 

Time started 0730 hrs 
Tool opened 0643 hrs 
First flow 2 min 
Initial shut in 30 min 
Second flow 15 min 
Final shut in 60 min 
Pulled loose at 1030 hrs 
Out of hole at 1130 hrs 
Wt on packers 10,000 lbs 
Description of blow Fair initial puff. 
Weak air blow on second flow decreasing to 
nil In 2 minutes 
Total water recovered 30 ft 
Water sample No. - (dri 11 ing mud) 
Gas blow No 

Remarks Test satisfactory 

HOLE DATA 

Contractor Trl Cl ty Dr I II ing 
Drill pipe size (OD) 2 7/811 IF 
Drill collar size (ID) r• 
Drill collar length (ft) 60 
Open or screened interval 768-88o• 
Formation tested Cooking Lake 

15-997-D-77 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

D.P. Sub 
Shut-In Tool 
Hydraulic Tool 
s.s. & Packer 
T.C. & Packer 
Total 
Packer Stub 
Perf 
Recorder 
Recorder 
Sub 
Drill Pipe 
Bull Nose & Perf 
Total Interval 

.90 
6.02 
7.45 
6.35 
5.90 

26 . 62 
.80 

5.00 
4.40 
4.65 
1. 70 

93.00 
2.70 

'12.25 

PRESSURE DATA 
(psi) 

Instrument No. 64 

Capacity (psig) 1000 

Instrument set at (ft) 774 

Initial hydrostatic A 355 

First flow B 15 

Bl 15 

Initial shut in c 198 

Second flow D 17 

Dl 19 

Final shut in G 149 

Final hydrostatic H 351 

0 D 

5 l/211 

5 1/211 

65 
1000 
778 

357 
16 
18 

200 
19 
19 

152 

35'3 

BI. Dl. etc. Initial Hyd. Pressure 



DRILL STEM TEST 15·997-D-77 

OBSERVATION WELL NUMBER 15-997 

c INTERVAL TESTED 768-880 

PRESSURE INCREMENTS 
Recorder AK1-65 
January 19, 1976 

Initial Shut In 

( point pressure t+l!.t/l!.t 
(min) (psi) 

5 122.5 ].00 

10 170. 2 4.00 

( 
15 189. 0 3.00 

20 196.6 2.50 
'-._ 

25 200 .5 2.20 

30 202 . 0 2. 00 

(9-C::, ·-- ~~ 
~ I 

@--L I 

c ~ 
@---

Final Shut In 

point pressure t+6t/l!.t 
(min) (psi) 

5 35. 1 13.00 
10 53 . 3 7.00 

15 70 .8 5. 00 

20 86 . 4 4.00 

25 100.8 3.40 

30 113. 3 3.00 

0 35 124.4 2.71 

40 132.8 2.50 

45 139. 5 2.33 

50 144. 6 2.20 

55 148. 7 2.09 

( 
60 152. 0 2.00 

( 
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SHUT -IN PRESSURE DATA 
Well Number : 15-997 
Oate:January 19, 1976 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.- A 
Pressure = 2 20 p. S. i. Final s.i. - • 

10 -9 -8 -7 . 
6 5 4 

0 

-3 

t + Ll.t -:rr-

~ 

0 {\ 

~ ~ 

-2 

f'"'\ 

. 1220 

. 200;6 

ci. 

I 

f! 
~ 

80f 
Q. 

60 

40 

11 1'20 

V'l 
I 
~ 
~ 
-...J 

I 
0 
I 

-...J 
-...J 
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SHUT-IN PRESSURE DATA 
Well Number : 15-997 
Date :January 19, 1976 

----------------------
Transmissivity• 2 • 2 X 

-3 2 10 m /day 

Hydraulic Conductivity•7. 0 x 10-8 em/sec 
Extrapolated Reservoir Initial s. i.- Ll 

Pressure"' 210 p.s.i. Final s.i. - • 

• 

10 9 8 7 6 5 4 3 
t +At 
b:t 

0 ""' 

/ 
/ 

/ 
{ 

2 

/'"\ 

90 

1 70 

50 

30 ';;i 
ci. 
G) ... 
~ 

10 f 
0.. 

190 

70 

,so 
\1'1 

I 
U> 
U> 
""-.1 

I 
0 
I 

""-.1 
""-.1 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 15-997 

Lsd 15 Sec 33 Tp 89 R 16 W4th 

Alberta Research Council 

Elevation: gl 
KB 

1575 
1583 

Type of test 
Date of test 
Testing company 

Open hole, Bottom hole 

January 20, 1976 

Johnston Testers 

TEST DATA 

Tille started 0130 hrs 
Tool opened 0157 hrs 
First flow 3 min 
Initial shut in 30 min 
Second flow 15 min 
Final shut in 60 min 
Pulled loose at 0345 hrs 
Out of hole at hrs 
Wt on packers 10,000 lbs 
Description of blow Weak initial puff. 
Weak air blow on second opening decreasing 
to nil In one minute 
Total water recovered NIL ft 
Water sample No. 
Gas blow No 

Remarks Test satisfactory 

HOLE DATA 

Contractor Tri City Drilling 

Drill pipe size (OD) 2 7/811 IF 

Drill collar size (ID) 211 

Drill collar length (ft) 60 

Open or screened interval 880-992' 
Formation tested Beaverhi 11 lake 

15·997-D-77 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

D. P. Sub 
Shut-In Tool 
Hydraulic Tool 
S.S. & Packer 
T.C. & Packer 
Total 
Packer Stub 
Perf 
Recorder 
Recorder 
Sub 
Drill Pipe 
Bull Nose & Perf 
Total Interval 

.90 
6.02 
7.45 
6.35 
5.90 

26.62 
.80 

s.oo 
4. 40 
4.65 
1. 70 

93.00 
2.70 

112.25 

PRESSURE DATA 
(psi) 

0 D 

5 1/211 

5 1/211 

Instrument No. 64 65 

Capacity (psig) 1000 1000 

Instrument set at (ft) 886 890 

Initial hydrostatic A 
First flow B 

Bl 
Initial shut in C 
Second flow D 

Dl 
Final shut in G 
Final hydrostatic H 

418 

13 

15 
31 

15 
15 

38 
424 

420 

18 

18 

33 

17 

17 
40 

426 

Bl, Dl, etc . Initial Hyd. Pressure 



DRILL STEM TEST 15-997-D-77 

OBSERVATION WELL NUMBER 15-9~7 

( INTERVAL TESTED 880-992 

PRESSURE INCREMENTS 
Recorder AKI-65 
January 20, 1976 

!nitial Shut In 

c point pressure t+tH/ t.t 
(min) (psi) 

5 23 . 1 7. 00 
10 25 . 6 4.00 

15 28.2 3.00 
20 30.0 2.50 c 25 31.5 2.20 

30 33 . 0 2.00 
I I 

@------~ 

~ 
~ 

@------c . 
r• .. cc1i"'''Cvl'-'·".'- ~-,_, 

final Shut In 

point pressure t+~t/t.t 
(min) (psi) 

5 36.1 13.00 
10 36.4 7.00 
15 36.7 5.00 
20 36.9 4. 00 
25 37.2 3.40 

30 37. 7 3.00 

35 38.2 2. 71 

0 40 38.7 2.50 
45 39.1 2.33 
50 39.4 2.20 

55 39.7 2.09 

60 40 .0 2.00 

( 

( 
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SHUT-IN PRESSURE DATA 
Well Number:lS-997 
Date :January 20, 1976 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.- 1> 
Pressure= 40 p. s. i. Final s.i.- • 

r>-

10 9 8 7 6 5 4 

{\ 

.~ 

3 

t + ot 
~ 

'\ r"\ 

~ 
~ 

2 

' 

0 

0 

,..:o 

u; 
ci 
CD ... 
m 
f a.. 

V'1 
I 
~ 
\;:) 
-....! 

I 
0 
I 

-....! 
-....! 
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SHUT-IN PRESSURE DATA 
Well Number : lS-997 
Oate :January 20. 1976 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.-J:t. 
Pressure = 44 p. S.l. Final s.i. - • 

~ 0 ·-: rn 
ci. 
Cl) ... 
:l 
U) 
U) 

~ 

~ 
~ 

D.. 

0 

~ • 

Vl 
I 

\D 

10 9 8 
· ··-}30 

\D 

7 6 5 4 3 2 ""-J 
I 

t +At 
0 
I 

~ ""-J 

"""' 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 15-997 

Lsd 15 Sec 33 Tp 89 R 16 W4th 

Alberta Research Council 

Elevation: gl 1575 
KB 1583 

Type of test Casing Positrieve 

Date of test January 29, 1976 

Testing company Johnston Testers 

TEST DATA 

Time started 1730 hrs 
Tool opened 1821 hrs 
First flow 2 min 
Initial shut in 60 min 
Second flow 45 min 
Final shut in 150 min 
Pulled loose at 2245 hrs 
Out of hole at hrs 
Wt on packers 2000 lbs 
Description of blow Good initial puff. 
Good ~tr blow decreasing to very faint at 
end of flow period 
Total water recovered 30 ft 
Water sample No . - (water) 
Gas blow Ho 

Remarks 

HOLE DATA 

Contractor Tri Cl ty Dri I ling 
Drill pipe size (OD) 2 3/811 IF 
Drill collar size (ID) 2 3/811 

Drill collar length (ft) 29 
Open or screened interval 806-997' 
Formation tested Cooking Lake & Beaverhill 

15-997-D-77 

TOOL SEQUENCE 
Length 

Tool (feet) 0 D 
D.P. Sub 1.90 
MFE Tool 10.02 
Ret . Bridge Plug 2.05 It 1/211 

Total 13.97 

Ret. Bridge Plug 3.50 It 1/211 

Recorder 7.00 
Recorder 7.00 
Tot a I I nterva I 17. 50 

PRESSURE DATA 
(psi) 

Instrument No. ON IN 

Capacity (psig) 700 700 

Instrument set at (ft) 793 780 
Initial hydrostatic A 130 133 

First flow B ll 14 

Bl 16 20 

Initial shut in c 52 55 

Second flow D 12 16 

Dl ll 15 

Final shut in G 47 51 

Final hydrostatic H 130 132 

Bl, Dl, etc. Initial Hyd. Pressure 



15·9~7-D-77 

( DRILL STEM TEST 
§._ ___ . • ••••• OBSERVATION WELL NUMBER 15-997 
~· 

INTERVAL TESTED 806-997 

PRESSURE INCREMENTS 
Recorder RPG-01N 

( January 29, 1976 . 
Initial Shut In i 

I 
point pressure t+llt/llt I (min) (psi) 

5 47. I \3.00 

0 10 48.7 7. 00 
15 49 .2 s.oo 
20 49 .8 4.00 
25 50.6 3.40 
30 51.3 3.00 

35 52.1 2.71 
Ito 52.7 2.50 

45 53-S 2.33 
so 54.0 2.20 

55 54 .4 2.09 
60 55 .2 2.00 

~ 
i 
l 

0 
Final Shut In 

11 0-_. 
0-- ·• I 

point pressure t+llt/llt 
(min) (psi) 

5 17.2 31.00 
10 18.2 16.00 
15 19.2 11.00 
20 19.9 8.50 
25 20.7 7.00 
30 21.7 6.00 
35 22 .6 5. 29 

0 ItO 23.6 4.75 
45 24.5 4.33 

~--·~ so 25.3 4.00 
55 26.1! 3-73 
60 27 .6 3-50 
65 28 .7 3. 31 
70 29.7 3-14 
75 31.0 3.00 

() 8o 32.2 2.88 
85 33-3 2-77 
90 34.7 2.66 
95 36.0 2.58 

100 37.0 2.50 
105 38.3 2.43 
110 39-9 2.36 
115 41.4 2.30 

( 120 42.5 2.25 
125 44.0 2.20 
130 45 .4 2.15 
135 46.7 2. 11 
140 48.0 2.07 
145 49.8 2.03 
150 51.0 2.00 
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SHUT-IN PRESSURE DATA 
Well Number:15- 997 
Date :January 29, 1976 

----------------------
10-4 2 Transmissivity• 6 • 4 X m /day 

Hydraulic Conductivity• 1 
-8 

X 10 em/sec 
Extrapolated Reservoir Initial s.i.- 1> 

Pressure= 63 p. s.i Final s.i.- • 

/ 
v 

/ 

0 ·--: 
1/) 

ci 
G) ... 
::l 
1/) 
1/) 

e 
0.. 

~ 

' tl. 
50 

~--~--~--~-----+------~------~--------~--------------~----------------------~40 .~ 3 2 1 

t + ~t 
~ 

\J"' 
I 

\..0 
\..0 
....... 

I 
0 
I 

....... 

....... 
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SHUT-IN PRESSURE DATA 
Well Number : 15•997 
Oate :January 29, 1976 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.- e.. 
Pressure : 109 p. s. i. Final s.i. - • 

• 
• • • 

10 -9 -8 7 
. 
6 -5 4 

0 

• 
• • 

-3 

t + ll.t 
~ 

• 

!""\ 

I 
I 

I 
.I 

.. ·/ 

-2 

("\ 

t .o 

7 '0 

<5 

. 

. 

0 

0 ·;;; 
ci 

f 
~ 
(I) 

0 f 
Q. 

0 

0 

, 
1'0 
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I 

\,0 
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0 
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~ 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 15-997 

Lsd 15 Sec 33 Twp 89 R 16 W4th 

Alberta Research Council 

Sample source DST on 15-997 

Date sampled January 29, 1976 

Major Constituents 

Calcium (Ca ++) 
++ Magnesium (Mg ) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (No;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

16.2 

Mg/L 

40.0 

13.2 

272.0 

16.2 

o.o 

390.0 

50.0 

308.0 

3.8 

0.8 

924.0 

Meq/L 

2.00 

1.09 

11.83 

0. 41 

o.oo 

6. 39 

1.04 

8.69 

0.06 

Total Cations (epm) 

Other Constituents 

7.8 

0.3 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

15-997-E-77 

Percent 
Cations or Anions 

13.0 

7. 1 

77.2 

2.7 

0.0 

39.5 

6.4 

53 . 7 

0.4 

15.3 

7.8 

0 

429 

ppm 

ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 15-977 

Lsd 15 Sec 33 Twp . 89 R 16 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled July 15, 1976 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (so:;) 

Chloride (Cl-) 

Nitrate (No;) 

Silica . (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

122 ~ 74 

Mg/L 

9. 5 

43.0 

2575.0 

68.0 

89.0 

1210.0 

32.2 

3520.0 

0.4 

4.0 

16. 8 

39.6 

6400 

Meq/L 

0.47 

3.54 

112.01 

1. 74 

2.97 

19.83 

0.67 

99. 27 

0.01 

Total Cations (epm) 

Other Constituents 

78000 

8.8 

Field: 

Temperature (C) 

pH 

0.8 Hg/l Carbonate (co;) 

Bicarbonate (HC03) 

Hydroxide (OH ) 

Conductivity 

15-977-E-77 

Percent 
Cations or Anions 

0 

3 

95 

2 

2 

16 

81 

0 

117.76 

9.0 

8.9 

125 

1200 

Hg/l 

Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 15-997 

Lsd 15 Sec 33 Twp 89 R 16 W4th 

Alberta Research Council 

I I I I I I I I I I I I I I I 

• 

I I I I I I • I I I I I I I I I 

5 10 15 20 25 5 10 15 20 25 510152025 

JANUARY FEBRUARY MARCH 

I I I I I I I I I I I I I I I 

• 
• 

• 

• 

I I I I I I I I I I I I I I I 

5 10 15 20 25 5 10 15 20 25 5 10 15 20 25 

APRIL MAY JUNE 

1976 

I I I I I I I I I I I I I I I I I I I I I 

• • • • 

I I I I I I I I I I I I I I I I I I I I 

5 10 15 20 25 5 10 15 20 25 5 10 15 20 25 5 10 15 20 25 

JULY AUGUST SEPTEMBER OCTOBER 

1s- 997- H- n 

I I I I I I I I I I 

• • 

I I I I I I I I I I 

510152025 5 10 15 20 25 

NOVEMBER DECEMBER 

r 
m 
< m 
r 

1 200 m 
~ 

1 
~ 
-t 
0 

150 
z 

1100 -co co -
1050 Q) 

[ 
co 

1000 ~ 

950 

900 

850 

800 

750 

Q) 

a; 
< 
CD 













( 

( 

c 

0 

0 

l 

WELL HISTORY 

OBSERVATfON WELL NUMBER 

Lsd 15 Sec 33 Twp 89 R 16 W4th 

Alberta Research Council 

Elevation of top of casing 1576.68 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 2,./76 
Jan 30/76 

Feb 7/76 247.64 HP 765 .7 
Mar 6/76 188.28 HP 960.,. 
Apr 6/76 157.87 MP 1060.1 
May 4/76 I ,.4, 10 HP 1105.0 
June 1/76 137.62 HP 1126. 3 
June 22/76 133.33 MP Tl40.4 
July IS/76 131.05 MP 1147.9 
Aug 10/76 129.65 MP 1152.4 
Aug 31/76 128.85 MP ' 1155.1 
Sept 28/76 128.05 HP 1157. 7 
Oct 26/76 128.88 HP 1155.0 
Nov 23/76 127.80 HP 1158.5 
Dec 20/76 127.75 HP J158. 7 

MP - Depth from measuring point 
TOC - Depth from top of casing 

15-997-W-77 

Comments 

Well completed; blown with air 
osr. FSI • 52# from 793 Fr; 
water sample 
HP • 0.39 m roc. (1578 .0) 

New HP • 0.31 m roc. (1577. 7) 

Sampled; temp. 9°C 













INTRODUCTION 

The Groundwater Division of AJberta Research Council undertook, 

in 1974, to investigate the regionaJ hydrogeology of the Athabasca 

OiJ Sands. The purpose of this study is to develop a hydrogeological 

model of the area for use in technical and environmental pJanning. 

Some examples of potential uses of the model are: locating water 

supplies for towns and processing plants, planning dewatering schemes 

in the vicinity of mines, determining the position of storage sites 

for solid and liquid industrial waste on the surface or underground, 

and planning restoration of disturbed land. 

I-77 

Groundwater data is not abundant in the area, so installation of 

groundwater observation wells was nece~sary. These observation wells 

were drilled in groups in order to sample heads and chemistry at various 

depths below the surface. Seven sites (numbers 1, 2, 3, 6, 7, 8 and 9), 
containing 36 individual welts, were instrumented in this manner during 

the winter of 1974-75. Eight sites (numbered 10, 11, 12, 13, 14, 15 

16 and 17), containing 38 individual welts, were instrumented during the 

winter of 1975-76. 

The factual details of this system are important to users for 

various differing reasons and thus a readily available document ou.t

lining these details is warranted. This publication groups the infor

mation by site. There is one pub 1 i cat ion for each .we.ll site. I nc1 uded 

in each site publication are: I) geological and geophysical logs; 

2) annual hydrographs, 3) drill stem test results, 4) aquifer testing 

results, 5) well history, 6) water analyses, and 7) well completion 

details. The page indexing system is also consi.stent with the updating 

process. All update volumes will be noted in the Alberta Research Council 

List of Publications. 

Each site publication is divided into sections dealing with each 

individual wei 1 in addition to this Introduction and a Legend. There 

are 15 piezometer nests in the system and thus there are 15 separate 



I- 77 

site publications in Information Series 69. Table 1 lists the l ocation 

of wells in the system as of August 31, 1976. Figure 1 indicates the 

location of these wells. Publications are available as of the date of 

this document for all sites. 

Five oil companies have made available a total of nine wells for 

inclusion in the system. Data from these wells will be published in 

the same format as those constructed with government financing . 
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Ltd., Tenneco Oil and Minerals ltd., Shell Canada ltd. and Home Oil 

Company Ltd. 
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location 
(W 4th) 

lsd 8-15-96-11 

Lsd 1-11-97-12 
Lsd 9-26-97-13 

lsd 2-18-95-9 

lsd 13-20-95-8 

Lsd 5-30-94-7 
lsd 1 and 
lsd 16-4-94-6 

lsd 9-24-85-9 
Lsd 16-2-87-9 

Lsd 8-27-88-9 

Lsd 8-11-90-12 

lsd 4-15-92-12 

Lsd 15-33-89-16 

Lsd 6-13-90-10 

Lsd 13-12-94-11 

Lsd 15-3-96-11 

Lsd 14-36-95-12 

Lsd S-21-95-12 

Lsd 9-20-95-12 

Lsd 1-1-96-11 

Lsd 9-9-96-10 

lsd 10-20-96-7 

Lsd 3-28-94-9 
Lsd 10-25-95-10 

lsd 10-24-95-9 

Lsd 10-25-95-10 

Table 1 
Athabasca 011 Sands Observation Wells 

August 31, 1976 

1- 77 

Site Number 

2 

3 
6 

7 
8 

9 

10 

11 

12 

13 
14 

15 
16 

17 
BP-1W 

BP-2WA 

8P-3W 

BP-4W 

Fina 73-2 

Fina 73-6 

Tenneco 1 

Home 4 

She 11 PW-4 

Shell PW-2 

Shell Obs-7 
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PAGE INDEXING 

The numbering of pages in the report is as follows: 

\Jell Number- Subject Code- Year of Publication 

where: 

Well Number the name used for designating the well 

Subject Code as follows: 

Introduction (no site number indicated) 

L Legend (no site number indicated) 

G General site information including geological logs, 

geophysical logs, site plan (no well number indicated) 

and summary of contents 

C Well construction details 

0 Drill stem testing 

A Aquifer testing 

E Chemical analyses including multielement analyses 

and routine water analyses 

H Annual hydrograph 

W Well history 

Year of Publication- the last two numerals of the year of publication. 

So that new pages may be easily added, pages have not been consecutively 

numbered. The user should insert new pages in the appropriate order within 

tha tabbed section for that particular well. 



Rock Unit 

t i 11 

sand & gravel 

sand 

sandstone 

sandstone, arkosic 

s i It 

s i I tstone 

siltstone & sandstone 

clay 

clay, sandy 

claystone, shale 

sandstone & shale 

oil sand 

I imestone 

limestone, shaley 

dolomite 

dolomite, argi I laceous 

rock sa 1 t 

gypsum & anhydrite 

coal 

igneous rock 

GEOLOGICAL LEGEND 

Stratigraphic Unit 

Pleistocene and Recent 

Qd Surface deposit s 

Cretaceous 

Ks Smoky Group 

Klb La Biche Format ion 

Kd Dunvegan Format ion 

Ksh Shaftesbury Formation 

Kpl Pelican Formation 

Kj Joli Fou Formation 

Kg Grand Rapids Formation 

Kc 

Kw 

Km 

Owd 

Obi 

Osw 

Omk 

Ope 

Om 

Devonian 

Clearwater Formation 

Wabiskaw Member 

McMurray Formation 

Woodbend Group 

Beaverhi 11 Lake Formation 

Slave Point Formation & 

Fort Vermi lion Formation 

& Watt Mounta in Formation 

Muskeg Formation 

Prairie Evapor ite Fo rmation 

Me thy Format ion 

L-77 

Omr 

(Keg River Formation equivalent) 

Mclean River Formation 

01 

Precamb r ian 

p~ 

(Chinchaga Formation equivalent) 

La Loche Formation 

Undivided 



Symbol 

C&GlL 

CPS 

elev 

epm 

ft 

gl 

10 

igpm 

KB 

Lsd 

m 

m2pd 

Her 

Meq/L 

MFE 

Hg/L 

Min 

HP 

HV 

00 

ppm 

psi 

Q 

R 

RBP 

Road 

SCL 

All' c 

SYMBOLS 

Units or Parameter 

Analysis done at ChemicaJ and Geological 

Laboratories Ltd. 

counts per second 

elevation in feet above mean sea level 

(geodetic datum) 

equivalents per million 

foot 

ground level - feet above geodetic datum 

inside diameter - inches 

Imperial gallons per minute 

Kelly Bushing 

legal subdivision 

metre 

square metres per day 

meridian 

mi11iequivalents per litre 

multi formation evaluator 

milligrams per litre 

minutes 

measuring point 

mi 11 i vo 1 ts 

outside diameter - inches 

parts per million 

pounds per square inch 

pumping rate - igpm 

range 

recorder bypass 

road allowance 

L-77 

Analysis done at Shell Canada Ltd., Exploration 

and Production Laboratory 



Symbol 

Sec. 

ss 

T 

t 

t• 

6t 

Tp 

TOC 

TSTM 

WILL 

Wt 

biocl 

brae 

bry 

calc 

carb 

cht 

fld 

glauc 

gvl 

hvy 

It 

mnrl s 

pbl 

qtz 

s trgr(s) 

stroms 

subang 

subrd 

Units or Parameter 

section 

stainless steel 

transmissivity - square metres/day 

time since pumping started (pump testing) 

or time of flow period (drill stem testing) -

minutes 

time since pumping stopped - minutes 

time of shut in period - minutes 

township 

top of casing 

too small to measure 

L- 77 

Analysis done at Western Industrial Laboratories Ltd. 

weight 

GEOLOGICAL ABBREVIATIONS 

bioclast 

brachiopod 

bryozoan 

calcareous 

carbonaceous 

chert 

feldspar 

glauconite, glauconitic 

gravel 

heavy 

1 i ght 

minerals 

pebbles 

quartz 

stringer(s) 

stromatoporoids 

subangular 

sub rounded 
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CHEMICAL ANALYSE~ 

Two types of chemical analysis were performed on water samples: 

a complete routine analysis and a multielement analysis (multielement 

radio frequency induction coupled plasma emission spectrometer). Some 

of the samples collected appear to be influenced by the cement used to 

seal the well casing into place . Water affected by cement will exhibit 

high values of pH, hydroxide, calcium and chloride. The reader should 

regard waters with a pH greater than about 10 as probably cement

contaminated. 

Cementing of the casings into place must be done due to the close 

proximity of the wells to each other in the site. Without cement, the 

movement of fluids and transmission of pressures along the boreholes 

would always be a possibility. It is expected that the influence of 

the cement will diminish with time. 

All wells in the Network will be sampled by bailing at least once 

a year for the first few years. Results of analyses performed on samples 

obtained during July 1976 are included in this report. 

Host routine water analyses are being done at Alberta Research Council. 

Those done at other laboratories are indicated by a notation under "Sample 

source" and are I lmi ted to samples from wells contributed by oi 1 companies. 

Spectral emission estimates were done at commercial laboratories. 

WELL CONSTRUCTION 

The general procedure at each site was to drill the deepest well 

first to determine the exact geology of the location. Two to four 

shallower aquifers were then selected for monitoring. A water table 

well 30 to 50 feet deep was constructed at each site. 

Once an aquifer was selected for monitoring the construction 

procedure was generally as follows: 
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1. drill to about 5 feet above the zone 

2. land casing and cement to surface 

3. drill through the aqu ifer using very light mud 

4. insert a screeni ng device ( If necessary) 

5. develop the well with air . 

The section on "Well Construction" notes any changes from the 

above procedure. Information such as casing tallies, amounts of cement, 

types of float equipment and daily drilling precis are not included. This 

type of information is ava i lable from the Engineer's Report on file at 

the Groundwater Division. 

A convent ional oil-field cementing unit was utilized to cement casing 

str ings. Cement returns to the surface were observed in nearly every 

well. 

WELL HISTORY 

A record is kept of all major events occurring to each well . This 

is presented in the "Well History". Included in this tabulation are 

manual measurements of water level, pumping tests, water sampling, and 

any other event of potential hydrogeological interest. 

GENERAL SITE INFORMATION 

This section conta ins : 

1) A well site plan showing location within the section and a detail 

showing the configuration of the individual wells. 

2) A geological sample description giving the field description of t he 

actual sample obtained dur ing the drilling of the deepest hole. 

Samples were usually obtained at 10-foot intervals of drilling. 

3) Geophysical and geological logs of the deepest hole . Spontaneous 

potential, single point resistance, natural gamma, caliper and 

neutron were the logs run during the 1975-76 drilling . Results 

of the caliper logs are not presented . The geological log 

presented represents an interpretation based upon the sample 



description and the geophysical logs. The open portion of each 

well is indicated along the left side of the geological log. 

4) A summary of contents page noting the number of pages in each 

of the subject areas that have been Issued for that site. Pages 

which have been replaced because of errors are noted In the total. 

Geological and geophysical logging was not done on every well at 

a site. It was assumed that geological conditions would be reasonably 

uniform across the site and that the extra effort was not warranted. 

ANNUAL HYDROGRAPHS 

There are two methods for monitoring of water levels in the 

Observation Well Network; either by continuous recorder or by monthly 

manual measurements. Wells in which the depth to water is less than 

L- 77 

about 200 feet are usually instrumented with a Stevens Type F recorder 

equipped with a 32 day clock. If the depth to water exceeds about 200 

feet this type of recording procedure is not adequate. At present monthly 

manual measurements are made in those wells where the depth to water 

exceeds 200 feet . 

AQUIFER AND DRill STEM TESTING 

Soon after completion, some wells were tested for production 

either by pumping or bailing. Informat ion from these types of tests 

is presented in the section on 11Aqutfer Testing11
• 

Many wells, particularly the very deep ones, exhibit very low 

static heads. This great depth to water made pumping tests impossible 

because of the nature of the equipment available. Bailing tests on 

wells with very great depths to water are extremely difficult due to 

the measuring tape sticking to the wet casing . 

Drill stem testing equipment was utilized in two manners during 

the 1975-76 drilling program. Open hole- bottom hole drill stem tests 
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were conducted in the Devonian sediments to locate relatively productive 

zones for well completion. Casing tests were performed on completed 

wells at Site 10, 11 and 15 because of great depth to water or low 

permeability in the completion zone. 

Information from these drill stem tests is presented under the 

heading 11Drill Stem Testing11
• Results of open hole- bottom hole tests 

are presented in the section containing information about the deepest 

well at the Site as this is the hole in which the tests were conducted. 

An exception to this is at Site 14 where three tests were conducted 

on hole 14-699 and six tests performed in 14-1590. 

A Horner Plot of shut-in pressure versus the dimensionless 

(t + 6t)/6t is presented. The value of static reservoir pressure is 

obtained from this procedure. Values of transmissivity and hydraulic 

conductivity can also be obtained from this plot in the following manner: 

where: 

v 
t 

T 

M 

K 

h 

-
.. 

---.. 

1440 v Q = ...;...__;._._ 
b t 

162.6 Qb 

T = M 

T K=h 

production rate in barrels per day 

volume of production into drill collars and stem 

total flow time of test 

transmissivity in millidarcy-feet 

slope of final shut-in pressure plot 

permeability in millidarcys (1 millidarcy = 10-6 em/sec) 

thickness of the aquifer- usually the length of the 

tested section. 
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The results of aquifer testing by pumping or bailing are presented 

on a semilog or Jacob type plot. Calculations of tr.ansmissivity are 

according to the Modified Nonequilibrium Formula or the analogous 

Recovery Formula as follows: 

0.92 Q log10 (t2/tl) 
(For pumping) T • 

d2 - dl 

or 

0.92 Q log10 [<\; t I )2 (t + t' J 
T .. t' ) 1 

(For recovery) 
d2 - dl 

where: 

d2' dl ... depth to water at corresponding subscripted time 

(meters) d2>t 1 

t2' tl = time since pumping started, t2>tl 

t "" length of time pumping 

t' time since pumping stopped: t + t' 
)2 (t + t'> = ( t• > t I 1 

T ... transmissivity in sequence meters per day 

Q ... pumping rate in imperial gallons per minute 

That portion of the drawdown plot used to calculate the transmissivity 

is indicated on each drawing. 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Sixteen 

Lsd 6 Sec 13 Twp 90 R 10 W4th 

Alberta Research Council 

Ground elevation 1122 Total depth 550 feet 

KB elevation 

Interval 
from to 
(feet below KB) 

8 

20 

50 

105 

125 

140 

150 

180 

230 

240 

20 

50 

105 

125 

140 

150 

180 

230 

240 

260 

1130 

Description Formation 

Sand, It brown, medium-very coarse grained, 
pebbles, subangular-subrounded, poorly 
sorted, excellent porosity, qtz, It cht, hvy 
mnrls, fld, ferruginous, boulderchlps of 
sandstone , limestone, dolomite and Igneous 
rocks 

Sand, It brown, coarse grained, pebbles, and 
boulderchips as above 

Unsorted drift: sand, gravel, boulderchlps as 
above in silty or clayey matrix (up to 40-50%); 
thin beds of coal 

Shale, medium grey, calcareous, carbonaceous 

Sandstone, medium green, fine grained, silty, 
calc cement, subrounded, well-sorted, good 
porosity, qtz, glauc, lt cht, dark hvy mnrls. 
Siltstone, medium grey, calc, interbedded 

Sandstone, medium grey, fine grained, subang
subrd, well sorted, good porosity, qtz, lt and 
dark cht, glauc, dark hvy mnrls. Siltstone, 
medium grey, slightly calc, in the bottom 

Sandstone, medium grey, fine-medium grained, 
silty, subangular·subrounded, fair-good 
porosity, slightly-moderately oil stained, 
qtz, It cht, dark hvy mnrls. Siltstone, medium 
grey , sandy, thin beds 

Sandstone, It brown, flne·coarse· grained, angular
subangular, poorly sorted, oil Impregnated, qtz, 
traces of pyrite and fld 

Sandstone as above, Interbedded with shale, dark 
grey, carb calc. Pyrite traces 

Sandstone, It brown, fine-coarse grained, angular
subangular, poorly sorted, oil Impregnated, qtz. 
Pyrite, fld, calc traces 

Drl ft 

Clearwater 

Wabiskaw 

McMurray 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Sixteen (continued) 

Lsd 6 Sec 13 Twp 90 R 10 W4th 

Alberta Research Council 

Ground elevation Total depth 

KB elevation 

Interval 
from to 
(feet below KB) 

260 290 

290 320 

Description 

Sandstone as above, interbedded with shale 
medium grey, calcareous, carbonaceous, bitu
minous. Pyrite traces 

Sandstone, It brown, fine-medium grained, 
subrd, well sorted, excellent porosity, slightly 
oil stained, qtz, It cht, dark hvy mnrls 

Formation 

16-G-77 

320 350 Limestone, It grey-buff, argillaceous, fossili
ferous (stroms, brae, biocl), pyrite traces, 
interbedded with shale, dark grey, silty, 
calcareous, bituminous 

BeaverhIll Lake 

350 380 

380 430 

430 

440 520 

520 . 550 

Shale, medium grey, limy, silty and shale dark 
grey, calcareous, bituminous, interbedded with 
limestone, medium grey, argillaceous, pyrite 
traces 

limestone, buff, mlcrogranular and mud supported, 
fossiliferous (crinoid, brae, bloc!), leaching, 
calcite recrystallization, poor-fair porosity, 
pyrite traces, interbedded with limy shale, It 
grey, In the top 

limestone, It grey, microgranular, argillaceous, 
fossiliferous, pyrite 

Shale, It grey, limy, silty (In the lower part), 
pyrite traces . Thin strgrs of argillaceous 
limestone on the upper part 

Limestone, buff, argillaceous, fossiliferous 
(crinoid, brae, biocl), pyrite, calcite 
recrystallization, poor vuggy porosity, limy 
shale beds In the bottom 



16-G-7: 
SUMMARY OF CONTENTS 

SITE NUMBER SIXTEEN 

l . 6 Sec 13 Twp 90 R I 0 W4th 

Alberta Research Council 

number of pages distributed for this site in 1977 

( 
page title well name 

site 16-55 16-165 16-325 16-550 

( Introduction 4 -- - -- --

Legend 9 -- -- -- --

Site Plan 1 -- -- -- --

Geological 
Sample 

Description 2 - -- -- - -

c G lhys ical and 
Geological Logs 1 - -- -- -

Well Construction - 1 1 1 1 

Drawdown Plot - 0 0 1 0 

Drill Stem Test - 0 0 0 0 

Shut-In Pressure 

c Data - 0 0 0 0 

Water Analysis - 1 0 2 1 

Water Level 

( 
Hydro graph - 1 1 1 1 

Well History - 1 1 I 1 

( 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 16-55 

Lsd 6 Sec 13 Tp 90 R 10 W 4th 

Alberta Research Council 

---.----
1 

KB 8 ft 

I 
t 

Const!'uction 

Surface casing - lb/ft 

wall thickness - in 

Main casing 17 lb/ft 

wall thickness .231 in 

Screen slot width .007 in 

screen OD 4 in 

material st st 

Note: all depths refer to KB 

5 ft - 3 in blank pipe -

5 ft - 3 In blank pipe -

16-55-C-77 

•- TOC elev 1124.02 ft 

Ground elevation 1122 ft 

- Surface casing OD - in 

-- Bottom casing ft 

m 

Cemented to -

- Main casing 7 in 

Bottom casing 32ft - 9.8 m 

Cemented to 

- Top screen 35 ft 
11 m 

- Bottom screen 50 ft 
15 m 

- Total depth 55 ft 
17 m 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 16-55 

Lsd 6 Sec 13 Twp 90 R 10 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Bailed 

July 18. 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (Co;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica . (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

15.89 

Mg/L 

116.0 

120.0 

40.0 

3.3 

o.o 

761 . 0 

157.0 

4.0 

2.1 

12.4 

117. 7 

121.0 

1056 

Meq/L 

5.79 

9.88 

I. 74 

0.08 

o.oo 

12.47 

3.27 

O. II 

0.03 

Total Cations (epm) 

Other Constituents 

Field: 

1400 

7.6 

0.5 Hg/L 

Temperature (C) 

pH 

Carbonate (co;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Co~ductivity 

16-55-E-77 

Percent 
Cations or Anions 

33 

57 

10 

0 

79 

21 

0 

17.49 

s.o 
6. 9 

805 Hg/L 
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GEOPHYSICAL AND GEOLOGICAL LOGS 
OBSERVATION WEll SITE 16 

6-13-90-10 W4th 
ALBERTA RESEARCH COUNCIL 

~"\ 

GEOLOGICAL DRILliNG RATE 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 16-55 

Lsd 6 Sec13 Twp 90 R 10 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATTON WELL NUMBER 16-55 

Lsd 6 Sec 13 Twp 90 R 10 W4th 

Alberta Research Council 

Elevation of top of casing 1121t. 02 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Mar 4/76 2.28 TOC 1116.5 
Mar 7/76 3.1t9 HP J 114.7 
Apr 6/76 3.77 HP 1113.8 
Hay 5/76 ).ItO HP 1115.0 
Hay 31/76 1. 91 HP 1119.9 
June 22/76 1.96 HP 1119.8 
July 18/76 1. 7lt HP 1120.5 

I. 78 HP 1120. lt 
Aug 10/76 1.91 HP 1119.9 
Aug 31/76 1.62 HP ll20. 9 

1.00 HP 112l.lt 

Sept 27/76 1.51 HP 1119.7 
J .16 HP 1120.3 

Oct 25/76 2.80 HP 1114.9 
Nov 22/76 1.79 HP 1118.2 
Dec 21/76 2.50 HP 1115.9 

MP - Depth from measuring point 
TOC - Depth from top of casing 

Comments 

Well completed; blown with air 
HP • 0.68 m TOC, (1126.2) 

After sample; temp. S°C 

Added 10 gallons of kerosene; 
water level elevation adjusted 
downward by 1.5 ft after this 
date 
Added 4 gallons of kerosene; 
water level elevation adjusted 
downward by 2.1 ft after this 
date 











WELL CONSTRUCTION, 

( OBSERVATION WELL NUMBER 16-165 

Lsd 6 Sec 13 Tp 90 R 10 W lfth 

Alberta Research Council 

( 
---,----

1 

0 
KB 8 ft 

I 
t 

Construction 

Surface casing lb/ft 

wall thickness - in 

Main casing 14 lb/ft 

wall thickness . 21f4 in 

c Screen slot width .007 in 

screen OD 4 in 

material st st 

Note: all depths refer to KB 

5 ft - 3 In blank pipe 

0 -

( 

(_ 5 ft - 3 in blank pipe -

16-165-C-77 

•- TOC elev 1123.98 ft 

Ground elevation 1122 ft 

..-. Surface casing OD 

..-.. Bottom casing 

Cemented to -

- Main casing 5 1/2 in 

-
-

-

Bottom casing 145 ft 
44.2 m 

Ce~nented to surface 

Top screen 150 ft 
45.7 m 

Bottom screen 160 ft 
48.8 m 

_ Total depth 165 ft 
50.3 m 

- in 

ft 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 16-165 

Lsd 6 Sec13 Twp 90 R 10 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVAT!ON WELL NUMBER 16-165 

Lsd 6 Sec 13 Twp 90 R 10 W4th 

Alberta Research Council 

Elevation of top of casing 1123.98 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Har 4/76 42. 20 TOC 985.6 
Mar 7/76 46 .60 HP 97.3.6 
Apr 6/76 47 .66 HP 970.2 
Hay 5/76 48.04 HP 968 .9 
Hay 31/76 48.22 HP 968.3 
June 22/76 ft8.44 HP 967.6 
July 18/76 ft8.60 HP 967.1 

Aug 10/76 ft8.8lt HP 966 . 3 
Aug 31/76 ft8.94 HP 966.0 
Sept 27/76 Dry 
Oct 25/76 Dry 
Nov 22/76 Dry 
Dec 21/76 Dry 

MP - Depth from measuring point 
TOC - Depth from top of casing 

16-165-W-77 

Comments 

Well completed; blown with air 
HP = 0. 76 m TOC, (1126.5) 

Could not sample not enough 
water In well 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 16-325 

Lsd 6 Sec 13 Tp 90 R 10 W ltth 

Alberta Research Council 

---,----
1 

KB 8 ft 

I .. 

Construction 

Surface casing - lb/ft 

wall thickness - in 

Main casing 14 lb/ft 

wall thickness .244 in 

Screen slot width .007 in 

screen OD 4 in 

material st st 

Note: all depths refer to KB 

10 ft - 3 In blank pipe __. 

5 ft - 3 In blank pipe -

16-325-C-77 

•- roc elev 1224. 10 ft 

Ground elevation 1122 ft 

Surface casing OD 

.-- Bottom casing 

Cemented to 

- Main casing 5 1/2 in 

-
-

Bottom casing 300 ft 
91.4 m 

Cemented to surface 

Top screen 310 ft 

9lt. 5 m 

Bottom screen 320 ft 

97.5 m 

_ Total depth 325 ft 
99. l m 

in 

ft 

m 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 16-325 

Lsd 6 Sec 13 Twp 90 R 10 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Bailed from 16-325 

Harch 5 . 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HCOj) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (No;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 95 . 3 

Mg/L 

19 .0 

16 .9 

2025.0 

25.Jt 

o.o 

813.0 

37. 4 

2880.0 

2. 2 

15.9 

5290. 0 

Meq/L 

0.95 

1. 39 

88.08 

0.65 

o.oo 

13.33 

0.78 

81.22 

0. 04 

Total Cations (epm) 

Other Constituents 

Lab : 

Conductivity >8oOO 

pH 8.0 

Fluoride (F - ) 1. 2 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HCOj) 

Hydroxide (OH-) 

Conductivity 

16-325-E-77 

Percent 
Cations or Anions 

1.0 

1.5 

96.7 

0.7 

0. 0 

14.0 

0.8 

85.2 

0.0 

91.0 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 16-325 

Lsd 6 Sec 13 Twp 90 R 10 W4th 

Alberta Research Council 

Sample source Balled 

Date sampled July 18, 1976 

Calcium (Ca ++) 

Magne.siulll (Mg ++) 

Sodium (Na•) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl.) 

Nitrate (No;) 

Silica. (Si02 ) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

102.12 

Mg/L 

4.0 

16.0 

2150.0 

38.3 

151.0 

603.0 

45. 7 

3058.0 

0.8 

1.2 

7. 3 

16.7 

5824 

Meq/L 

0.20 

1.32 

93. 52 

0.98 

5.03 

9. 88 

0.95 

86. 24 

0.01 

Total Cations (epm) 

Other Constituents 

Field: 

78000 

9.3 

1.1 Hg/l 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HCOi) 

Hydroxide (OH-) 

CoJ;tductivity 

16-325-E-77 

Percent 
Cations or Anions 

0 

97 

5 

10 

84 

0 

96.02 

5.0 

9.4 

202 

571 

Hg/l 

Hg/l 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 16-325 
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WELL HISTORY 

... OBSERVAT fON WELL NUMBER 16-325 

Lsd 6 Sec 13 Twp 90 R 10 W4th 

Alberta Research Council 

Elevation of top of casing 112lt.10 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Mar 3/76 59.09 TOC 930.3 
Mar 5/76 59.30 TOC 929.6 

Mar 7/76 60.05 HP 929 . 5 
Apr 6/76 59 .95 HP 929.9 
Hay 5/76 60.00 HP 929. 7 
Hay 31/76 59.88 HP 930.1 
June 22/76 59.95 HP 929.9 
July 18/76 59.90 HP 930.0 
Aug 10/76 59.91 HP 930.0 
Aug 31/76 59.99 HP 929. 7 
Sept 27/76 59.90 HP 930.0 
Oct 25/76 60.04 HP 929.6 
Nov 22/76 59.99 HP 929.7 
Dec 21/76 59.96 HP 929.8 

MP - Depth from measuring point 
TOC - Depth from top of casing 

16-325-W-77 

Comments 

Well completed; blown with air 
Ball test Q • lt.l IGPH 
T • 13 IGPD/FT 
HP • 0.72 m TOC, (1126 .5) 

Sampled; temp. 5•c 
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WATER ANALYSIS 

( OBSERVATION WELL NUMBER 16-550 

Lsd 6 Sec 13 Twp 90 R to W4th 

Alber ta Research Council 

Sample source Balled 

Date sampled July 18 , 1976 

Major Constituents 

c Percent 
Mg/L Meq/L Cations or Anions 

Calcium (Ca++) 42.0 2. 10 3 

Magnesium (Mg ++) 14.0 1.15 2 

Sodium (Na+) 1450. 0 63. 07 94 

Potassium (K+) 27. I 0.69 

Carbonate ceo;) o.o 0.00 0 

Bicarbonate (HC03) 127.0 2.08 3 

c Sulfate (S04) 477.0 9.93 15 

Chloride (Cl - ) 1920.0 54.15 82 

Nitrate (No;) 2. 7 0.04 0 

Silica. (Si02) 15. 1 

Hydroxide (OH-) 

Calcium (Acidified) 44.0 

Magnesium (Acidified) 11.8 

Total dissolved solids 3520 

( Total Anions (epm) 66.20 Total Cations (epm) 67.01 

Other Constituents 

(_ 
Lab: Field: 

Conductivity 7000 Temperature (C) ].0 

pH 8.1 pH 8.5 

Fluoride (F-) 0.5 Hg/L Carbonate ceo;) 24 Mg/L 

c Bicarbonate (Hco;) 146 Mg/L 

Hydroxide (OH ) 

CoJ;lduc ti vi ty 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 16-550 

Lsd 6 Sec l 3 Tp 90 R lO 

Alberta Research Council 

Construction 

Surface casing 

wall thickness 

---,----
1 

KB 8 ft 

! 

lb/ft 

in 

Main casing 17 lb/ft 

wall thickness .231 in 

Note: all depths refer to KB 

Open hole interval 210 ft 

64 m 

Open hole diameter 6 l /4 in 

w 4th 

16-550-C-77 

•- TOC elev 1124.27 ft 

Ground elevation 1122 ft 

- Surface casing OD 

+- Bottom casing ft 

- m 

-
Cemented to 

Main casing 7 in 

Bottom casing 340 ft 
104 m 

Cemented to surface 

..._ Total depth 550 ft 
168 m 

in 
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WATER LEVEL HYDROGRAPH 

0 ?- ~l=PVATI ON WFT T. NIJMRER 16-550 

Lsd 6 Sec 13 Twp 90 R 10 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATrON WELL NUMBER 16-550 

Lsd 6 Sec 13 Twp 90 R 10 W4th 

Alberta Research Council 

Elevation of top of casing 

Date 

Mar 1/76 
Har 7/76 
Apr 6/76 
May 5/76 
Hay 31/76 
June 22/76 
July 18/76 
Aug I0/76 
Aug 31/76 
Sept 27/76 
Oct 25/76 
Nov 22/76 
Dec 21/76 

Depth to water 
(meters) 

147.30 HP 
145.17 HP 
144.35 MP 
143.72 HP 
143.28 HP 
142.62 HP 
142.35 MP 
142.04 HP 
141.43 MP 
141.00 HP 
140.46 HP 
13~.~5 HP 

1124.27 

Water level 
elevation 

(feet) 

643.2 
650.1 
652.8 
654.~ 
656. 3 
658.5 
659.4 
660.4 
662 .4 
663.8 
665.6 
667.3 

MP - Depth from measuring point 
TOC - Depth from top of casing 

16-550-W-77 

Comments 

Well completed; blown with air 
HP • o.6l m roc. (1126.3) 

Sampled; temp. 7°C 













INTRODUCTION 

The Groundwater Division of Alberta Research Council undertook, 

in 197~. to investigate the regional hydrogeology of the Athabasca 

Oil Sands. The purpose of this study is to develop a hydrogeological 

model of the area for use in technical and environmental planning. 

Some examples of potential uses of the mQdel are: locating water 

supplies for towns and processing plants, planning dewatering schemes 

in the vicinity of mines, determining the position of storage sites 

for solid and liquid industrial waste on the surface or underground, 

and planning restoration of disturbed land. 

I-77 

Groundwater data is not abundant in the area, so installation of 

groundwater observation wells was nece~sary. These observation wells 

were drilled in groups in order to sample heads and chemistry at various 

depths below the surface. Seven sites (numbers 1, 2, 3, 6, 7, 8 and 9), 
containing 36 individual wells, were instrumented in this manner during 

the winter of 1974-75. Eight sites (numbered 10, 11, 12, 13, 14, 15 

16 and 17), containing 38 individual wells, were instrumented during the 

winter of 1975-76. 

The factual details of this system are important to users for 

various differing reasons and thus a readily available document out

lining these details is warranted. This publication groups the infor

mation by site. There is one publication for each .we.ll site. Included 

in each site publication are: 1) geological and geophysical logs; 

2) annual hydrographs, 3) drill stem test results, 4) aquifer testing 

results, 5) well history:, 6) water analyses, and 7) well completion 

details. The page indexing s-ystem is also consistent with the updating 

process . All update volumes will be noted in the Alberta Research Council 

List of Publications . 

Each site publication is divided into sections dealing with each 

individual well in addition to this Introduction and a Legend. There 

are 15 piezometer nests in the system and thus there are 15 separate 
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site publications in Information Series 69. Table 1 lists the location 

of wells in the system as of August 31. 1976. Figure 1 indicates the 

location of these wells . Publications are available as of the date of 

this document for all sites. 

Five oil companies have made available a total of nine wells for 

inclusion in the system. Data from these wells will be published in 

the same format as those constructed with government financing . 
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The Installation and monitoring of wells in this Program was funded 

by Alberta Energy and Natural Resources; Non-Renewable Resources Division. 

Numerous persons and companies contributed to the success of the 
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K. Holmes. G. Jean. N. Nastasa. G. Sjostrom. and M. Walls. Their 
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Various oil companies have contributed to the Observation Well 

Network through the loan of wells installed by them. These companies 

were. as of August 31. 1976: BPOG Operations Ltd •• Petrofina Canada 

ltd .• Tenneco Oil and Minerals ltd •• Shell Canada ltd. and Home Oil 

Company ltd. 

D. Hackbarth 
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location 
(W 4th) 

Lsd 8-15-96-11 

lsd 1-11-97-12 

lsd 9-26-97-13 

lsd 2-18-95-9 

lsd 13-20-95-8 

Lsd 5-30-94-7 
Lsd 1 and 
Lsd 16-4-94-6 

Lsd 9-24-85-9 
lsd 16-2-87-9 

Lsd 8-27-88-9 

Lsd 8-11-90-12 

Lsd 4-15-92-12 

Lsd 15-33-89-16 

Lsd 6-13-90-10 

Lsd 13-12-94-11 

lsd 15-3-96-11 

Lsd 14-36-95-12 

Lsd 5-21-95-12 

Lsd 9-20-95-12 

Lsd 1-1-96-11 

lsd 9-9-96-10 

Lsd 10-20-96-7 

Lsd 3-28-94-9 

lsd 10-25-95-10 

Lsd 10-24-95-9 

Lsd 10-25-95-10 

Table 1 
Athabasca Oil Sands Observation Wells 

August31, 1976 

l-77 

Site Number 

2 

3 
6 

7 
8 

9 

JO 

11 

12 

13 
14 

15 
16 

17 
BP-1W 

BP-2WA 

BP-3W 
BP-4W 

Fina 73-2 

Flna 73-6 

Tenneco 1 

Home 4 

Shell PW-4 

Shell PW-2 

Shell Obs-7 
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PAGE INDEXING 

The numbering of pages in the report is as follows: 

where: 

Well Number 

Subject Code 

L 

G 

c 
D 

A 

E 

H 

w 

Well Number- Subject Code- Year of Publication 

the name used for designating the well 

as follows: 

Introduction {no site number indicated) 

Legend (no site number indicated) 

General sl te information including geo.logical logs, 

geophysical Jogs, site plan {no well number indicated) 

and summary of contents 

- Well construction details 

Drill stem testing 

Aquifer testing 

Chemical analyses including multielement analyses 

and routine water analyses 

- Annual hydrograph 

- Well his tory 

Year of Publication- the last two numerals of the year of publication. 

So that new pages may be easily added, pages have not been consecutively 

numbered. The user should insert new pages in the appropriate order within 

the tabbed section for that particular well. 



Rock Unit 

till 

sand & gravel 

sand 

sandstone 

sandstone, arkosic 

silt 

sll tstone 

siltstone & sandstone 

clay 

clay, sandy 

claystone, shale 

sandstone & shale 

oil sand 

limes tone 

limestone, shaley 

dolomIte 

dolomite, argl llaeeous 

gypsum & anhydrite 

coal 

Igneous rock 

L-77 

GEOLOGICAL LEGEND 

. Stratigraphie Unit 

Pleistocene and Recent 

Qd 

Ks 

Klb 

Kd 

Ksh 
Kpl 

Kj 

Kg 

Kc 

ICw 

l<m 

Dwd 

Dbl 

Dsw 

Dmk 

Ope 

Dm 

Dmr 

01 

Pc 

Cretaceous 

Devonian 

P reeamb r ran 

Surface deposits 

Smoky Group 

La II ehe Format I on 

Dunvegan Formation 

Shaftesbury ForMation 

Pelican Formation 

Jol I Fou Formation 

Grand Rapids Formation 

Clearwater Formation 

Wabi skaw Hember 

McMurray Formation 

Woodbend Group 

Beaverhill Lake For~tlon 

Slave Point Formation & 

Fort Vermilion For~atlon 

& Watt Mountain Formation 

Muskeg Formation 

Prairie Evaporl te Formaflon 

H~thy Formation 

(Keg River Formation equivalent) 

Mclean River Formation 

(Chinchaga Formation equivalent) 

La Loche Formation 

Undivided 



Symbo 1 

C&GLL 

CPS 

elev 

epm 

ft 

g) 

ID 

igpm 

KB 

Lsd 

m 
2 m pd 

Mer 

Heq/l 

MFE 

Hg/L 

Min 

MP 

MV 

OD 

ppm 

psi 

Q 

R 

RBP 

Road All I c 

SCL 

SYMBOLS 

Units or Parameter 

Analysis done at Chemical and Geological 

Laboratories ltd. 

counts per second 

elevation in feet above mean sea level 

(geodetic datum) 

equivalents per mill ion 

foot 

ground level - feet above geodetic datum 

inside diameter - inches 

Imperial gallons per minute 

Kelly Bushing 

legal subdivision 

metre 

square metres per day 

meridian 

milliequivalents per litre 

multi formation evaluator 

milligrams per litre 

minutes 

measuring point 

mi 11 i vo 1 ts 

outside diameter - inches 

parts per mi 11 ion 

pounds per square inch 

pumping rate - lgpm 

range 

recorder bypass 

road a 11 owance 

L-77 

Analysis done at Shell Canada Ltd., Exploration 

and Production Laboratory 
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1. drill to about 5 feet above the zone 

2. land casing and cement to surface 

3. drill through the aquifer using very light mud 

4. insert a screening device (if necessary) 

5. develop the well with air. 

The section on 11Well Construction" notes any changes from the 

above procedure. Information such as casing tallies, amounts of cement, 

types of float equipment and daily drilling precis are not included. This 

type of information is available from the Engineer's Report on file at 

the Groundwater Division. 

A conventional oil-field cementing unit was utilized to cement casing 

strings. Cement returns to the surface were observed in nearly every 

we 11. 

WELL HISTORY 

A record is kept of all major events occurring to each well. This 

is presented in the "Well History11
• Included in this tabulation are 

manual measurements of water level. pumping tests, water sampling, and 

any other event of potential hydrogeological interest. 

GENERAL SITE INFORMATION 

This section contains: 

I) A well site plan showing location within the section and a detail 

showing the configuration of the individual wells. 

2) A geological sample description giving the field description of the 

actual sample obtained during the drilling of the deepest hole. 

Samples were usually obtained at 10-foot intervals of drilling. 

3) Geophysical and geological logs of the deepest hole. Spontaneous 

potential, single point resistance, natural gamma, caliper and 

neutron were the logs run during the 1975-76 drilling. Results 

of the caliper logs are not presented. The geological Jog 

presented represents an interpretation based upon the sample 



description and the geophysical logs. The open portion of each 

well is indicated along the left side of the geological log. 

4) A summary of contents page noting the number of pages in each 

of the subject areas that have been issued for that site. Pages 

which have been replaced because of errors are noted in the total. 

Geological and geophysical logging was not done on every well at 

a site. It was assumed that geological conditions would be reasonably 

uniform across the site and that the extra effort was not warranted. 

ANNUAL HYDROGRAPHS 

There are two methods for monitoring of water levels in the 

Observation Well Network; either by continuous recorder or by monthly 

manual measurements. Wells in which the depth to water is less than 

L-77 

about 200 feet are usually instrumented with a Stevens Type F recorder 

equipped with a 32 day clock. If the depth to water exceeds about 200 

feet this type of recording procedure is not adequate. At present monthly 

manual measurements are made in those wells where the depth to water 

exceeds 200 feet. 

AQUIFER AND DRILL STEM TESTING 

Soon after completion, some wells were tested for production 

either by pumping or bailing. Information from these types of tests 

is presented in the section on "Aquifer Testing". 

Many wells, particularly the very deep ones, exhibit very low 

static heads. This great depth to water made pumping tests impossible 

because of the nature of the equipment available. Bailing tests on 

wells with very great depths to water are extremely difficult due to 

the measuring tape sticking to the wet casing. 

Drill stem testing equipment was utilized in two manners during 

the 1975-76 drilling program. Open hole- bottom hole drill stem tests 



were conducted in the Devonian sediments to locate relatively productive 

zones for well completion . Casing tests were performed on completed 

wells at Site 10. 11 and 15 because of great depth to water or low 

permeability In the completion zone . 

Information from these drill stem tests is presented under the 

heading 11Dri11 Stem Testing11
• Results of open hole -bottom hole tests 

are presented in the section containing information about the deepest 

well at the Site as this is the hole in which the tests were conducted. 

An exception to this is at Site 14 where three tests were conducted 

on hole 14-699 and six tests performed in 14-1590. 

A Horner Plot of shut-in pressure versus the dimensionless 

L-77 

(t + ~t)/~t is presented. The value of static reservoir pressure is 

obtained from this procedure. Values of transmissivity and hydraulic 

conductivity can also be obtained from this plot in the following manner: 

where: 

~ 
v 
t 

T 

H 

K 

h 

~= 
1440 v 

t 

T = 

T K=h 

= production rate in barrels per day 

• volume of production into drill collars and stem 

• total flow time of test 

--
"" 

transmissivity in millidarcy-feet 

slope of final shut-in pressure plot· 

permeability in mlllidarcys (1 millidarcy • 10-6 em/sec) 

• thickness of the aquifer- usually the length of the 

tested section. 



( 

( 

( 

c 

0 

(_ 

( 

L-77 

The results of aquifer testing by pumping or bailing are presented 

on a semilog or Jacob type plot. Calculations of transmissivity are 

according to the Mod i fied Nonequilibrium Formula or the analogous 

Recovery Formula as follows : 

(For pumping) 

or 

0 92 Q I r.( t + t I) ( t + t I) IJ 
• 

091o ~ t 1 2 t' 
T • ----~----~~~------------~--~ 

d2 - dl 
(For recovery) 

where : 

d2 , d1 ~ depth to water at corresponding subscripted time 

(meters) d2>t 1 

t2, tl - time since pumping started, t2>tl 

t - length of time pumping 
tl - time since pumping stopped: t + t 1 

( t' )2 > (t + t 1
) 

t 1 I 

T = transmissivity in sequence meters per day 

Q ... pumping rate in Imperial gallons per minute 

That portion of the drawdown plot used to calculate the transmissivity 

is indicated on each drawing. 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Seventeen 

Lsd 13 Sec 12 Twp 94 R 11 W4th 

Alberta Research Council 

Ground elevation 861 

869 

Total depth 200 feet 

KB elevation 

Interval 
from to 
(feet below KB) 

8 10 

10 20 

20 30 

30 40 

(34) 

40 70 

70 90 

90 120 

120 140 

140 160 

160 180 

180 200 

Description Formation 

Sand, It brown, fine-coarse grained, angular
subangular, poorly sorted, good-excellent 
porosity , qtz, fld, cht . Slightly oil stained 
in the bottom 

Sand, It brown, fine-medium grained, subangular, 
medium sorted, good-excellent porosity, qtz, It 
cht, moderately oil stained 

Sand, medium grey, coarse grained , subangular, 
medium sorted, excellent porosity, qtz, It cht, 
slightly oil stained. Interbedded siltstone as 
above 

Sand, medium-coarse grained as above. No oil stain 

limestone, It grey, argillaceous, fossiliferous 

Limestone, It grey, argillaceous (grading to 
limy shale), fossiliferous (crinoids) 

limestone, It grey, argillaceous , compact 

Limestone, buff, microgranular, fossiliferous 
(crinoids, stroms, brae), leaching; calcite 
recrystallization, poor-fair {90-100 feet depth) 
vuggy porosity, pyrite traces 

Limestone, buff, granular, silty, fossiliferous 
(bioclasts), pyrite 

limestone, It grey, argillaceous {grading to limy 
shale), pyrite, Interbedded with shale, medium 
grey, calc (up to 50% in the lower part) 

Shale, limy (marlstone?), It grey-olive, with 
limestone, It grey, shaly, thin beds 

Limestone, It grey, argillaceous (grading to limy 
shale); limy shale, medium grey, bedded 

Drift 

McMurray 

Beaverhill lake 
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GEOPHYSICAL AND GEOLOGICAL LOGS 
OBSERVATION WELL SITE 17 

13-12-94-11-W4th 
ALBERTA RESEARCH COUNCIL 

GeOLOGICAL DRILLING RATE 
LOG (MIN. PER 10 FEET) 

0 50 100 10 55 

17-G-77 

80 105 0 70 350 
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SUMMARY OF CONTENTS 

SITE NUMBER SEVENTEEN 

d 13 Sec 12 Twp 91f R II W4th 

Alberta Research Council 

number of pages distributed for this site In 1977 

page title 

Introduction 

Legend 

Site Plan 

Geological 
Sample 

Description 

r -ophysical an·i 
Geologica .. Logs 

Well Construction 

Drawdown Plot 

Drill Stern Test 

Shut-In Pressure 
Data 

Water Analysis 

Water Level 
Hydro graph 

Well History 

well name 
site 17-lf5 17-200 

9 

0 

0 0 

0 0 

2 2 

17-G-7' 



WEll CONSTRUCTION. 

( OBSERVATION WELL NUMBER 17-45 

Lsd 13 Sec 12 Tp 94 R II .W 4th 

Alberta Research Council 

c 
---,----

I 

c KB 8 ft 

I • 

Construction 

Surface casing lb/ft 

wall thickness - in 

Main casing 17 lb/ft 

wall thickness .231 in 

l Screen slot width .007 in 

screen OD 4 in 

material st st 

Note: all depths refer to KB 

( 

c 

( 5 ft - 3 In blank pipe -

•- roc elev 862.90 f t 

Ground elevation 

- Surface casing OD 

-- Bottom casing 

Cemented to -

- Main casing 

Bottom casing --

7 in 

28 ft 
8.5 m 

- Top screen 25 ft 

Bottom screen 

_ Total depth 

7.6 m 

40 ft 
12 m 

45 ft 
14 m 

ft 

m 

17 -45-C-77 

861 ft 

- in 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 17-45 

Lsd 13 Sec 12 Twp 94 R II W4th 

Alberta Research Council 

Sample source 

Date sampled 

Bailed from 17-45 

February 26, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (S04J 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (·Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

Mg/L 

67.0 

10.4 

75.0 

0.8 

0.0 

320. 0 

12. 1 

52.0 

0.4 

0.6 

396.0 

Meq/L 

3.35 

0.87 

}.26 

0. 02 

o.oo 

5.25 

0. 25 

1.47 

o.ot 

Total Cations (epm) 

Other Constituents 

0. 4 ppm 

Field : 

Te•perature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03J 

Hydroxide (OH-) 

Conductivity 

17-45-E-77 

Percent 
Cations or Anions 

44. 7 

11.6 

43.5 

0.3 

o.o 

75.3 

) . 6 

21.0 

o. 1 

] . 2 

].7 

364 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 17-45 

Lsd 13 Sec 12 Twp 94 R J1 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Balled 

July 13, 1976 

Major Constituents 

Calcium (Ca ++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si0 2) 

Hydroxi de (OH-) 

Calcium (Ac idified) 

Magnesium (Ac idified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F- ) 

10.77 

Mg/L 

56.0 

12.0 

154. 0 

4.2 

0.0 

425.0 

3.3 

132.0 

0.8 

4.5 

59.4 

12. 1 

596 

Meq/L 

2.79 

0. 99 

6 . ]0 

0.11 

o.oo 

6. 97 

0.07 

J. 72 

0.01 

Total Cations (epm) 

Other Constituents 

1100 

7.6 

0. 3 Hg/l 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH- ) 

Con~uctivi ty 

17-45-E-77 

Percent 
Cations or Anions 

26 

9 

63 

0 

65 

35 

0 

10.59 

s.o 

] . 1 

Hg/l 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 17-45 

Lsd 13 Sec 12 Twp 94 R 11 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 17-45 

Lsd 13 Sec 12 Twp 94 R 11 W4th 

Alberta Research Counc il 

Elevation of top of ca sing 862 .90 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Feb 20/76 
Feb 21/76 1.60 TOC 857 .6 
Feb 26/76 1.46 TOC 858.1 

Har 6/76 Frozen 
Apr 5/76 Frozen 
Hay 7/76 Frozen 
June 1/76 Frozen 
June 23/76 1.84 HP 859.9 
July 13/76 1.14 HP 862.2 

1.44 HP 861.2 
Aug 11/76 1. 47 HP 861.1 
Aug 30/76 1.11 HP 862.3 
Sept 29/76 1. 12 HP 862.2 

TOC 862.7 

Oct 28/76 1.03 HP 862.5 
Nov 10/76 I. 17 HP 860.6 

Nov 25/76 1. 23 HP 860.4 
Dec 22/76 1.69 HP 858 .9 

MP - Depth f rom meas ur i ng point 
TOC - Depth f r om top of cas ing 

17 -45-W-77 

Comments 

Well completed; blown with air 

Bail test, Q • 1.7 IGPH 
T ,. 25 I GPD/FT 

HP • 0.92 m TOC, (865.9) 

After sample; temp. 5°C 

Added 1 gallon of kerosene; 
water level elevation adjusted 
downward by 0. 15 ft after this 
date 

Frozen; Break ice; Ball water out; 
added 10 gallons of kerosene water 
level elevation adjusted downward 
by 1.5 ft after this date 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 17-200 

Lsd 13 Sec 12 Tp 94 R J l 

Alberta Research Council 

---,----
1 

KB 8 ft 

Construction 

Surface casing 24 lb/ft 

wall thickness .264 in 

Main casing 14 lb/ft 

wall thickness .244 in 

Note: all depths refer to KB 

Open hole interval 128 ft 

39 m 

Open hole diameter 7 718 in 

w 4th 

17-200-C-77 

·- roc elev 863.05 ft 

Ground elevation 861 

- Surface casing OD 8 5/8 in 

- Bottom casing 43 ft 

13 m 

Cemented to surface 

- Main casing 5 J /2 in 

-- Bottom casing 72 ft 
22 m 

Cemented to surface 

_ Total depth 200 ft 
61 m 

ft 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 17-200 

Lsd 13 Sec 12 Twp 94 R 11 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Balled from 17-200 

February 23. 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium. (Mg ++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 
. .. 

N1trate (N03 ) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

373.0 

Mg/L 

56.0 

96.0 

7750.0 

11.7 

0.0 

1659.0 

87.0 

12200.0 

0.0 

19680.0 

Meq/L 

2.79 

7.90 

337.10 

0.30 

0.00 

27.19 

1.81 

344.05 

o.oo 

Total Cations (epm) 

Other Constituents 

>8000 

8.0 

o.s ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxi de (OH-) 

Conductivitv 

17-200-E-77 

Percent 
Cations or Anions 

0.8 

2.3 

96.8 

0.1 

o.o 

7. 3 

0.5 

92.2 

o.o 

348.0 

8.0 

1881t pplll 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 17-200 

Lsd 13 Sec 12 Twp . 94 R II W4th 

Alberta Research Council 

Sample source Balled 

Date sampled July 13, 1976 

Major Constituents 

Mg/L Meq/L 

Calcium (ca••) 20.0 1.00 

Magnesium (Mg++) 177.0 14.57 

SodiUII (Na+) 8750.0 380.60 . 

Potassium (K+) ss.lt 1. 42 

Carbonate ceo;) 67.0 2.23 

Bicarbonate (HC03) 2096.0 31t . 36 

Sulfate (S04) 71.0 1.48 

Chloride (Cl-) 13000.0 366.61 

Nitrate (NO;) 0.3 o.oo 

Silica. (Si02) 8.5 

Hydroxide (OH-) 

Calciu11 (Acidified) 26.4 

Magnesiu11 (Acidified) 138.6 

Total dissolved solids 22600 

Total Anions (epm) ltolt.68 Total Cations (epm) 

Other Constituents 

Lab: Field: 

Conductivity 78000 Temperature (C) 

pH 8.6 pH 

Fluoride (F-) 0. 4 Hg/L Carbonate ceo;) 

Bicarbonate (Hco;) 

Hydroxide (OH-) 

Con~uctivity 

17-ZOO-E-77 

Percent 
Cations or Anions 

0 

It 

96 

0 

9 

0 

91 

0 

397.58 

6.0 

8.3 

~269 Mg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 17-200 

Lsd 13 Sec 12 Twp 94 R 11 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 17·200 

Lsd 13 Sec 12 Twp 9!t R 11 W4th 

Alberta Research Council 

Elevation of top of casing 863.05 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Feb 19/76 
Feb 21/76 24. 75 TOC 781 .8 
Har 3/76. 3.17 HP 855.0 
Apr 5/76 2.69 HP 856.6 
Hay 7/76 2.73 HP 856.4 
June 1/76 2.70 HP 856 .5 
June 23/76 2.78 HP 856.3 
July 13/76 2.74 HP 856.4 

3. 10 HP 855.2 
Aug 11/76 2. 79 HP 856.2 
Aug 30/76 2.79 HP 856.2 
Sept 29/76 2.70 HP 856.5 
Oct 28/76 2. 71 HP 856.5 
Nov 10/76 
Nov 25/76 2.73 HP 856.4 
Dec 22/76 2.70 HP 856.5 

MP - Depth from measuring point 
TOC - Depth from top of casing 

Comaents 

Well completed; blown with air 

HP • 0.73 m TOC. (865.4) 

After sample; temp. 6°C 

Bail test 
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INTRODUCTION 

The Groundwater Division of Alberta Research Council undertook, 

in 1974, to investigate the regional hydrogeology of the Athabasca 

Oil Sands. The purpose of this study is to develop a hydrogeological 

model of the area for use in technical and environmental planning. 

Some examples of potential uses of the model are: locating water 

supplies for towns and processing plants, planning dewatering schemes 

in the vicinity of mines, determining the position of storage sites 

for solid and liquid industrial waste on the surface or underground, 

and planning restoration of disturbed land. 

Groundwater data is not abundant in the area, so installation of 

groundwater observation wells was necessary. These observation wells 

were drilled in groups in order to sample heads and chemistry at 

various depths below the surface. Seven sites (numbers 1, 2, 3, 6, 7, 

8 and 9), containing 37 individual wells. were instrumented in this 

manner during the winter of 1974-75 . Eight sites (numbered 10, 11, 12, 

13, 14, 15, 16 and 17), containing 38 individual wells, were instrumented 

during the winter of 1975-76. One site (numbered 18), containing 3 

individual wells, was instrumented during the spring of 1978. Well 

19-103 was installed under the auspices of a town-site evaluation program 

by the Northeast Regional Co1m1is_sioner's office and subsequently became 

part of the network as site number 19. in the spring of 1978. 

The factual details of this system are important to users for 

various differing reasons and thus a readily available document out

lining these details is warranted. This publication groups the infor

mation by site. There is one publication for each well site. Included 

in each site publication are: 1} geological and geophysical logs; 

2) annual hydrographs, 3) drill stem test results, 4) aquifer testing 
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results, 5) well history, 6) water analyses, and 7) well comple t ion 

details. The page indexing system is also consistent with the updating 

process. All update volumes will be noted in the Alberta Research 

Council list of Publications. 

Each site publication is divided into sections dealing with each 

individual well in addition to this Introduction and a legend. There 

are 17 piezometer nests in the system. There are 16 separate site 

publications in information Series 69 (site 18 and 19 are together in 

one site publication). Table I lists the location of wells in the 

system as of January 1, 1979. Figure 1 indicates the location of thes~ 

wells. Publications are available as of the date of this document for 

all sites. 

Five oil companies have made available a total of twelve wells for 

inclusion in the system. Data from these wells will be published in the 

same format as those constructed with government financing. 

ACKNOWLEDGMENTS 

The monitoring of the Observation Well Network was funded by 

Alberta Energy and Natural Resources through a contract with the 

Research Council. 

Mr. G. Jean assisted in the maintaining and monitoring of the 

wells. His efforts are greatly appreciated. 

Various oil companies have contributed to the Observation Well 

Network through the loan of wells installed by them. These companies 

were, as of January 1, 1979: BPOG Operations ltd., Petrofina Canada 

Ltd., Tenneco Oil and Minerals Ltd., Shell Canada Ltd. and Home Oil 

Company ltd. 

M.E. BRUlOTTE 

EDMONTON 

1979 



Table 1 

Athabasca 0 i I Sands Observation Wells 

January 1, 1979 

( Location Site Number 
(W 4th) 

Lsd 8-15-96-11 

( Lsd 1-11-97-12 2 

Lsd 9-26-97-13 3 
Lsd 2-18-95- 9 6 

Lsd 13-20-95- 8 7 
Lsd 5-30-94- 7 8 

Lsd 1 and 9 Lsd 16- 4-94- 6 

Lsd 9-24-85- 9 10 

Lsd 16- 2-87- 9 11 

c Lsd 8-27-88- 9 12 

Lsd 8-11-90-12 13 
Lsd 4-15-92-12 14 

Lsd 15-33-89-16 15 

Lsd 6-13-90-10 16 

Lsd 1 3-12-94-1 I 17 ~ 

Lsd 7-25-94- I I I 8 

Lsd 12-21-98- 9 19 

Lsd 15- 3-96-11 BP-lW 

Lsd 14-36-95-12 BP-2WA c Lsd 5-21-95-12 BP-3W 

Lsd 9-20-95-12 BP-4W 

Lsd 1- 1-96-11 Fina 73-2 

Lsd 9- 9-96-10 Fina 73-6 

c Lsd 10-20-96- 7 Tenneco 1 

Lsd 3-28-94- 9 Home 4 

Lsd 10-25-95-10 Shell PW-4 

Lsd 10-24-95- 9 She 11 PW-2 
(_ Lsd 10-25-95-10 She 11 Obs-7 



0 0 0 0 0 0 

-r 1 - --.-----

~-~~ l I I I I f" '+ ~...: 
. ~cf 

~ 

Rl !7 19 

i *·'"' ) ) w } ··~·· .--' 

~r-Wr * «. 
~ 

* - ~ -',i. 
"" ·~ IV I( -;, 

·~ J 
~ ,*( ~HEN ECO 1 ]'.\ { 
. ~ 

~ "' l.t~- \\.yp *fit:! A. 73- _,' 

? * ww~ #: ~~~ I~H~LL 
•w-""'1 \ ) 

BP JW ~ \ I 

/..r HELL C BS-7 '1."./ 
~ ..:, ... ~ I./ !'<'' . *HQ\1 ~8 

1\~ 
E-4 v $ 17~~ .. >H.-

~ \, •' "-'~ .. ~ 
l)l-4 

..? 

,..,..-- jrv-.../ ~ ,B.:.!?. R.l!l R.p· _ R.l6 R.l5 .~.J.~~ R.lL ~ B..,.l.L !_.lQ_ .E.~- ~-8 __ _ !,_L -~....§._ -~'~- Y.~. ..B..J.- _R_.l_ .B .• ~ 
.r- ./ 

1\t 
... 0~ • 

13 16~ 
~",_~-

* -~ ~ v *1s 
I? • t; McM~rray I/ """'--

~ ta.. d . />( CLE.-Rw. ~ ~ 

~ 'i 
~ ~. ~~TER ~ 

~'I 
' 12 '::..: 

~ .. ~~, ~ 

~ 
/r ~~ •' 

~ c-~ ·c_ 
~ 

~,..t ~· ~-· 

~ ~ HorJO ~ 
~ I\ ..,11 

)~' / 
~'- 'v I 

~: 1\ 1"---._,/ ~ ', 

~ .t) 1~ ~ ~" 
~ \ ~0 

_/ 
\____ 1---, \ "-- ' 15 WELL SITE LOCATION, ~ ') • LOCATION NAME ( j f ( ------·-

6 0 6 12 18 
I I I I I I I I I l 

MILES 

FIGURE 1. Athabasca Oil Sands observation well network, January 1979 
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PAGE INDEXING 

The numbering of pages in the report is as follows: 

where: 

Well Number 

Subject Code 

L 

G 

c 
D 

A 

E 

H 

w 

Well Number- Subject Code- Year of Publication 

the name used for designating the well 

as follows: 

Introduction (no site number indicated) 

Legend (no site number indicated) 

General site information including geological logs, 

geophysical logs, site plan (no welJ number indicated) 

and summary of contents 

Well construction details 

Drill stem testing 

Aquifer testing 

Chemical analyses including multielement analyses 

and routine water analyses 

Annual hydrograph 

Well his tory 

Year of Publication - the last two numerals of the year of publication. 

So that new pages may be easily added, pages have not been consecutively 

numbered. The user should insert new pages in the appropriate order within 

the tabbed section for that particular well. 
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( Rock Unit 

t iII 

sand & gravel 

sand 

c sandstone 

sandstone, arkosic 

s i It 

s i I tstone 

siltstone & sandstone 

clay 

clay, sandy 

claystone, shale 

sandstone & shale 

c oi I sand 

I i mes tone 

limestone , shaley 

dolomite 

dolomite, argillaceous 

rock sa It 

gypsum & anhydrite 

coa l 

igneous rock 

c 

( 

1-79 

GEOLOGICAL LEGEND 

Stratigraphic Unit 

Pleistocene and Recent 

Qd 

Ks 

Klb 

Kd 

Ksh 

Kpl 

Kj 

Kg 

Kc 

Kw 

Km 

Dwd 

Obi 

Osw 

Omk 

Ope 

Om 

Dmr 

01 

PE: 

Cretaceous 

Devonian 

Precambrian 

Surface deposits 

Smoky Group 

La Biche Formation 

Dunvegan Formation 

Shaftesbury Formation 

Pelican Formation 

Joli Fou Formation 

Grand Rapids Formation 

Clearwater Formation 

Wabiskaw Member 

McMurray Formation 

Woodbend Group 

Beaverhi I I Lake Formation 

Slave Point Formation & 

Fort Vermilion Formation 

& Watt Mountain Formation 

Muskeg Formation 

Prairie Evaporite Formation 

Me thy Format ion 

(Keg River Formation equivalent) 

Mclean River Formation 

(Chinchaga Formation equivalent) 

La Loche Formation 

Undivided 
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Symbol 

C&GLL 

CPS 

c elev 

epm 

ft 

gl 

10 

igpm 

KB 

Lsd 

m 
2 m pd 

c 
Mer 

Meq/L 

MFE 

Mg/L 

Min 

MP 

MV 

c 00 

ppm 

psi 

Q 

(_ R 

RBP 

Road All' c 

SCL 

(_ 

SYMBOLS 

Units or Parameter 

Analysis done at Chemical and Geological 

Laboratories Ltd. 

counts per second 

elevation in feet above mean sea level 

(geodetic datum) 

equivalents per million 

foot 

ground level - feet above geodetic datum 

inside diameter - inches 

Imperial gallons per minute 

Ke 11 y Bushing . 

legal subdivision 

metre 

square metres per day 

meridian 

milliequivalents per litre 

multi formation evaluator 

mllligrams per litre 

minutes 

measuring point 

millivolts 

outside diameter - inches 

parts per million 

pounds per square inch 

pumping rate - igpm 

range 

recorder bypass 

road allowance 

L-79 

Analysis done at Shell Canada Ltd.~ Exploration 

and Production Laboratory 
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Symbol 

Sec. 

ss 

T 
t 

t I 

fit 

Tp 

TOC 

TSTM 
WILL 

Wt 

b i oc 1 

brae 

bry 

calc 

carb 

cht 

fld 

glauc 

gvl 

hvy 

1 t 

mnrls 

pbl 

qtz 

strgr(s) 

stroms 

subang 

subrd 

Units or Parameter 

section 

stainless steel 

transmissivity - square metres/day 

time since pumping started (pump testing) 

or time of flow period (drill stem testing) -

minutes 

time since pumping stopped - minutes 

time of shut in period - minutes 

township 

top of casing 

too small to measure 

L-79 

Analysis done at Western Industrial Laboratories Ltd. 

weight 

GEOLOGICAL ABBREVIATIONS 

bioclast 

brachiopod 

bryozoan 

calcareous 

carbonaceous 

chert 

feldspar 

glauconite, glauconitic 

gravel 

heavy 

1 i ght 

minerals 

pebbles 

quartz 

stringer(s) 

stromotoporoids 

subangular 

sub rounded 
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GENERAL INFORMATION 

Information included under this subject include: 

1) A geological sample description; if one was · made available, 

giving the description of the samples obtained during the 

drilling of the hole. 

2) Geophysical and geological (if available) strip logs of the 

hole. The open portion of each well is indicated along the 

left side of the logs. 

C~EMICAL ANALYSES 

All wells in the Network will be sampled by bailing at least once 

a year for the first few years. Most routine water analyses were done 

at Alberta Research Council. 

WELL ·HI STORY 

A record of all major events occurring to each well is presented ' 

in the "Well History" . Included in this tabulation are manual measure

ments of water level, pumping tests, water sampling and any other event 

of potential hydrogeological interest. 

ANNUAL HYDROGRAPHS 

There are two methods for monitoring of water levels in the 

Observation Well Network; either by continuous recorder or by monthly 

manual measurements . Wells in which· the depth to water is less than 

about 200 feet are usually instrumented with a Stevens Type F recorder 

equipped with a 32 day clock. If the depth to water exceeds about 200 

feet this type of recording procedure is not adequate. Monthly manual 

measurements are made at present in those wells where the depth to water 

exceeds 200 feet. 
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GEOPHYSICAL AND GEOLOGICAL LOGS 

OBSERVATION WELL SITE 18 

7-25-94-11 w 4th 
ALBERTA RESEARCH COUNCIL 

18-G-79 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Eighteen 

Lsd 7 Sec 25 Twp 94 R 11 W4th 

Alherta Research Council 

Ground elevation 767 Total depth 180 feet 

KB elevation 

lnterval 
from to 
(feet below GL) 

0 10 

10 20 

20 30 

30 40 

40 50 

50 60 

Description 

Clay, blue grey. Silt, angular and 
rounded. Sand, very-fine, qtz, fld, 
biotite, muscovite. 

Sand, angular to well-rounded, poorly 
sorted, clear and smoky, qtz, few 
granules of qtz, biotite, muscovite. 
Clay, medium grey, iron-stained. Silt. 

Sand, clear and smoky, qtz, fld, fine 
to medium angular to subrd, poorly 
sorted. Some clastic fld particles, 
biotite, muscovite. 

Sand, medium to coarse, subang, clear, 
qtz. Gravel, medium, granite fragments. 
Limestone fragments, subang, It grey, 
oil stained. Sandstone, very fine-grained, 
brown. Siltstone, well cemented. Biotite, 
muscovite. 

Gravel, medium to coarse, angular to 
rounded, pink, clear, and smoky qtz, 
some cht granules. Some broken 
fragments of qtz and granite. Sand, 
fine to medium, poorly sorted. Lime
stone, It grey, slightly oil stained, 
small particles of limonite on limestone. 
Sandstone, fine-grained, brown, sit icious 
cement. Some particles of oil ·sands. 
Biotite, muscovite. 

Sand, fine to medium angular to poorly 
rounded, qtz. Some gravel size particles. 
Limestone, subang, oil stained, fragments 
of limonite. Few fld and granite fragments. 
Particles of fine-grained oil sands. Sand
stone, brown, hard, fine-grained. Sandstone, 
pink, coarse-grained, hard, well sorted, 
silicious cement, wei I rounded, qtz, 
(quartzite?). Biotite, muscovite. 

Formation 

Drift 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Eighteen (continued) 

Lsd 7 Sec 25 Twp 94 R 11 W4th 

Alberta Research Council 

18-G-79 

Ground elevation Total depth 

KB elevation 

Interval 
from to 
(feet below GL) 

60 70 

70 80 

80 90 

90 100 

100 110 

110 120 

Description 

Limestone, It grey, subang, few particles of 
dolomite. Sand, medium, angular to poorly 
rounded, qtz. Gravel, broken granules. 
Small fragments of coal. Some fine-grained 
oil sand particles. Biotite, gypsum. 

Limestone, broken fragments, angular , oil 
stained. Gravel, pink, clear, and smoky qtz. 
Cht fragments and fld. Granite, granules . 
Sand, poorly sorted, poorly rounded, qtz. 
Oil sands, fine-grained. Coal, muscovite, 
gypsum. Sandstone, hard, coarse grained, 
well sorted, well cemented, brown, 
(quartzite?). 

Limestone, angular , It grey. Gravel, qtz, 
clear, smoky, fld. Granite fragments. 
Sand, poorly rounded, poorly sorted, fine
medium. Oil sands, fine-grained. Sandstone, 
fine-grained, hard, brown . Sandstone, coarse
grained, well sorted, silicious cement, 
(quartzite?). Biotl te, muscovite. 

Limestone, It grey, angular, oil sta ined. 
Gravel, qtz, smoky, fld. Sand, fine to 
medium, poorly to well rounded, clear qtz. 
Some clastic fld fragments. Cht breccia . 
Oil sands, fine-grained. Few oil impregnated 
bands of white sandstone, fine-grained . Sand
stone, medium, well sorted, qtz, silicious 
cement? Biotite, muscovite, gypsum. 

No sample . All cuttings passed through 
household sieve. 

Limestone, angular and broken fragments, oil 
stained, It grey. Few dolomite fragments, 
pyrite crystals. Sand, medium to coarse, 
poorly to well rounded, clear and smoky, qtz . 
Sandstone, fine-grained, well-cemented. 
Sandstone, coarse-grained, poorly cemented, 
(calcite?), qtz and granite fragments. Cht 
breccia, muscovite, biotite. Oil sands, fine
grained . 

Formation 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Eighteen (continued) 

Lsd 7 Sec 25 Twp 94 R 1 I W4th 

Alberta Research Council 

Ground elevation Total depth 

KB elevation 

Interval 
from to 
(feet below GL) 

120 140 

140 150 

150 160 

160 170 

'70 180 

Description 

No sample . All cuttings pass through 
household sieve. 

Limestone, large fragments, copper sulfate, 
pyrite, foss i I fragments, s I i ght oi I 
staining. Gravel, large angular, cht 
pebbles, qtz, granite fragments. Sand
stone, red, coarse-grained, hard, well
sorted. Sandstone, brown, fine-grained, 
hard. 

Limestone, large angular, It grey, fossil 
fragments, pyrite. Sandstone coarse, qtz, 
well-sorted, pink, (quartzite?). Cht pebbles, 
muscovite, gypsum. Sandstone, brown, fine
grained. Sandstone, medium to coarse, qtz, 
oil impregnated. 

Limestone, large angular fragments, copper 
sulfate stains, fossil fragments, It grey, 
pyrite crystals. Gypsum, magnesite, 
muscovite. Cht pebbles, fld crystals. 
Fragments of oil impregnated. coarse, 
sandstone. 

Limestone , broken fragments, angular, It grey, 
pyrite, fossil fragments, slight oil staining. 
Dolomite, few fld crystals, gypsum. Sandstone, 
coarse, hard , brown. 

Formation 

Beaverhi I I 
Lake 
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SUMMARY OF CONTENTS 

( 
SITE NUMBER EIGHTEEN 

Lsd 7 Sec 25 Twp 94 R 11 W4th 

c SITE NUMBER NINETEEN 

Lsd 12 Sec 21 Twp 98 R 9 W4th 

Alberta Research Council 

number of pages distributed for these sites in 1979 

Well Name 
' 

Page Title Site Eighteen Site Nineteen 

Site 18-44 18-108 18-180 Site 19-103 

I n trod uc t ion 4* - - - - -
Legend 4* - - - - -
Site Plan 1 - - - - -
Geological Sample Description 3 - - - 1 -
Geophysical and. 

( Geological Logs 1 - - - - -
Well Construction - 1 1 1 - 1 

Drawdown Plot - - - - . - - 3 

Water Analysis - 1 2 2 - 2 

Hydrograph - 1 I 1 - 1 

Well His tory - 1 1 1 - 1 

( * For Both Sites 
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( WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 18-44 

Lsd 7 Sec 25 Tp 94 R II W 4th 

( Alberta Research Council 

c •- TOC elev 769.02 ft 

Ground elevation 767 ft 

Construction - Surface casing OD in 
Surface casing lb/ft 

wall thickness 

Main casing 14 lb/ft 
-- Bottom casing f t 

c wall thickness . 244 in 
m 

Screen slot width .007 in 

screen OD 3 in 

s lots per foot 

material s t st - Main casing 5 1/2 in 

Note: all depths refer to 
ground Bottom casing 28 ft - 8.5 m c 

- Top screen 28 ft 
8.5 m 

( 
Screen welded to bottom - Bottom screen 33 f t 
of casing 

10. I m 

( - Total depth 44 f t 
13.4 m 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 18-44 

Lsd 7 Sec 25 Rge 11 Twp 94 W4th 

Alberta Research council 

Sample Source 

Date sampled 

Calcium(Ca) 
Magnesium(Mg) 
Sod i urn (Na) 
Potassium(K) 
Carbonate(C03) 
Bicarbonate(HC03) 
Sulphate(S04) 
Ch1oride(q) 
Nitrate(N03) 
Si lie a (Si02) 
Hydroxide (OH) 
Ca1cium(Acidified) 
Magnesium(Acidified) 
TDS (mg / 1) 

Total Anions(epm) 

Lub : 

Condl•ctivity 
pH 
Fluoride(F) 

BAILED 

Murch 21, 1978 

Major Constituents 

mg/1 

82.0 
16.4 

275.0 
3.3 
0.0 

281.0 
175.0 
294.0 

1.3 
6.8 

1036.fl 

16.56 

meq/ 1 

4.0S 
1. 35 

11.96 
0.08 
0.00 
4.61 
3.64 
8.29 
0.02 

Total Cations(e pm) 

Other Constituents 

Field: 

1790 
8.0 
~.4 mg / 1 

'l'l.:mperatur;: (C) 
pH 
Carbonate(C03) 
Eicarbonate (HC03) 
Hydroxide(OH) 

18-44-E-7 9 

Percent 
Cations or Anions 

23.4 
7.7 

68.4 
0.5 
0.0 

27.8 
22 . 0 
50.1 
0.1 

17.49 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 18-44 

Lsd 7 Sec 25 Rge 11 Twp 94 W4th 

Alberta Research Council 

Sample Source 

Date sampled 

Calcium(Ca) 
Magnesium(Mg) 
Sod i urn (Na) 
Potassium(K) 
Carbonate(C03) 
Bicarbonate(HC03) 
Su1phate(S04) 
Chloride(Cl) 
Nitrate(N03) 
Silica (Si02) 
Hydroxide (OH) 
Calcium(Acidified) 
Magnesium(Acidified) 
'l'DS ( mg / 1) 

Total Anions(~pm) 

Lab: 

Conductivity 
pH 
Fluor ide (F) 

BAILED 

July 10, 1978 

Major Constituents 

mg/1 meq/1 

140.0 6.99 
43.0 3.54 

570.0 24.79 
4.6 0.12 
0.0 0.00 

468.0 7.67 
338.0 7.04 
790 . 0 22.28 

3.2 0.05 
5.6 

134.0 
42 . 0 

2146.0 

37.~4 Total Cations (epm) 

Other Constituents 

Field: 

3240 
7.0 
0. 5 mg/1 

Temperature(C ) 
pH 
Carbonate (C03) 
Bicarbonatc(HC03) 
Hydroxide (OH) 

18-44-E-79 

Percent 
Cations or Anions 

19.7 
10.0 
70.0 
0.3 
IL0 

20.7 
19.0 
60.2 
0.1 

35.44 

4.00 
7 .1 

512 mg/1 
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HATER LEVEL HYOROGRAPH 
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HATER LEVEL HYDROGRAPH 
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WELL HISTORY 

OBSERVATION WELL NUMBER 18-44 

Lsd 7 Sec 25 Twp 94 R II W4th 

( Alberta Research Council 

Elevation of top of casing 769.02 

c 
Water level 

Depth to water elevation 
Date (meters) (feet) Comments 

Mar "!78 Well completed 
Apr 13/78 4.14 MP 757 .7 HP = 0.70m TOC (771 .3) 
May 10/78 3. 71 HP 759 . 1 
June 6/78 3.67 HP 759 . 3 
July I0/78 3.94 MP 758 .4 

3.94 MP 758 . 4 After sample; temp 4°C 
Aug 1{78 4.00 MP 758.2 
Aug 30/78 4.38 MP 756 . 9 
Sept 27/78 2.90 MP 761 . 8 

c Oct 24/78 4.44 MP 756.7 
Nov 21/78 4. 79 MP 755.6 
Dec 20/78 4. 76 HP 755.7 

( 

( 

( 

MP Depth from measuring point 
TOC - Depth from top of casi ng 
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WELL CONSTRUCTION . 

OBSERVATION WELL NUMBER 18-108 

Lsd 7 Sec 25 Tp 94 R II W 4th 

c Alberta Research Council 

c • - TOC elev 769 . 32 ft 

Ground elevation 767 f t 

Construction - Surface casing OD in 
Surface casing lb/ft 

wall thickness 

Main casing 14 lb/ft 
-- Bottom casing ft 

c wall thickness . 244 in 
- m 

Screen slot width .007 in 

screen OD 3 in 
. ..., 

slots per foot 

material st st - Main casing 5 1/2 in 

Note: all depths refer to 
ground Bottom casing 90 ft ·- 27.4 m 5 ft - 3 in blank pipe -(_ Cemented to surface 

Top screen 88 ft 
26.8 m 

( 
- Bottom screen 98 ft 

2~.9 m 

c 5 ft - 3 in blank pipe - - Total depth 108 ft 
32 .9 m 
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riA'I'ER ANALYSIS 

OBSERVATION WELL NUMBER 18-108 

Lsd 7 Sec 25 Rge 11 Twp 94 W4th 

Alberta Research Council 

Sample Source 

Date sampled 

Calcium(Ca) 
Magnesium(Mg) 
Sodi urn (Na) 
Potassium(K) 
Carbonate (C03) 
Bicarbonate(HC03) 
Sulphate(S04) 
Chloride (Cl) 
Nitrate (N03) 
Silica(Si02) 
Hydroxide (OH) 
Calcium(Acidified) 
Magnesium(Acidified) 
T~S(mg/1) 

Total Anions(epm) 

l.ab: 

Conductivity 
pH 
Fluor ide (F) 

BAILED 

March 21, 1978 

Major Constituents 

mg/1 meq/1 

7 50.0 37.43 
223.9 18.S5 

10656.0 463.51 
32.1 0.82 
0.0 0 .I:Hl 

431 .0 7.06 
1730 .0 36.02 

17000.0 479.41 
0.£1 0.06 
8.2 

690.fl 
196 .0 

3fl956.~ 

522.50 Total Cations(epm) 

Other Cons tituents 

Field: 

45860 
7.6 
0.1 mg / 1 

Temperature(C) 
pH 
Carbonate(C03) 
Bicarbonate(HC03) 
Hydroxide(OH) 

18-108-E-79 

Percent 
Cations or Anions 

7.2 
3.5 

89.1 
0.2 
0.0 
1.4 
C.9 

Sl.S 
0.0 

520.11 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 18-HlB 

Lsd 7 Sec 25 Rge ll Twp 94 W4th 

Alberta Research Council 

Sample Source 

Date sampled 

Calcium(Ca) 
Magnes i urn (Mg) 
Sodium(Na) 
Potassium(K) 
Carbonate(C03) 
Bicarbonate(HC03) 
Sulphate(S04) 
Chloride(Cl) 
Nitrate(N03) 
Silica (Si02) 
Hydroxide(OH) 
Ca1cium(Acidified) 
Magnesium(Acidified) 
TDS (mg/1) 

Total Anions(epm) 

Lab: 

Conductivity 
pH 
Fluor ide (F) 

BAILED 

July 10, 1978 

Major Constituents 

mg/1 meq/1 

665.0 33.18 
98.0 8.07 

Hl750.0 467.59 
55.0 1. 41 
14.4 0.48 
39.0 0.64 

1785.0 37.16 
17300.0 487.87 

2.2 0.1'14 
0.8 

635.1'1 
89.1'1 

35200.0 

526.19 Total Cations(epm) 

Other Constituents 

Field: 

41400 
8.8 
0.2 mg/1 

Temperature(C) 
pH 
Carbonate(C03) 
Bicarbonate(HC03) 
Hydroxide (OEt) 

18-11:18-E-79 

Percent 
Cations or Anions 

6.5 
1.6 

91.6 
0.3 
0.1 
0.1 
7.1 

92.7 
0.1'1 

510.25 

5.00 
9.7 

28 

1 

mg/1 

mg/1 







WATER LEVEL HYOROGRAPH 

( OBSERVATION WELL NUMBER 18-108 18-108-H-79 

LSD 7 SEC 25 TWP 94 R 11 W4TH 

Alberta Research Council 
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18-108-W- 79 

WELL HISTORY 

OBSERVATION WELL NUMBER 18-108 

Lsd 7 Sec 25 Twp 94 R 11 W4th 

( Alberta Research Council 

Elevation of top of casing 769. 32 

c 
Water level 

Depth to water elevation 
Date (meters) (feet) Comments 

Mar /78 Well completed 
Apr 13/78 4.40 MP 756.9 MP • 0.62m TOC (771.4) 
May 10/78 4.00 MP 758.2 
June 6/78 3.96 MP 758 . 4 
July 10/78 4. 24 HP 757.4 

4.24 HP 757.4 After samp l·e; temp 5°C 
Aug 1/78 4. 29 HP 757.3 
Aug 30/78 4.66 HP 756.1 
Sept 27/78 3.22 MP 760.8 

c Oct 24/78 4.72 HP 755.9 
Nov 21/78 5.06 HP 754.8 
Dec 20/78 5.03 HP 754.9 

c 

(_ 

c 
MP Depth from measuring point 
TOC - Depth f rom t op of cas ing 
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WELL CONSTRUCTION . 

OBSERVATION WELL NUMBER 18-180 

Lsd 7 Sec 25 Tp 94 R 11 W 4th 

Alberta Research Council 

Construction 

Surface casing lb/ft 

wall thickness 

Main casing 14 lb/ft 

wall thickness .244 in 

Screen slot width .007 in 

screen OD 3 in 

slots per foot 

material st st 

Note: all depths refer to 
ground 

Open hole interval 6 ft 

1.8 m 

Open hole diameter 7 7/8 in 

"/ 

18- 180-C-79 

• - TOC elev 769.67 ft 

Ground elevation ~7 f t 

- Surface casing OD 

-- Bottom casing 

-- Main cas ing 5 1/2 in 

Bottom cas ing 144 f t 

43 .9 m 

in 

ft 

m 

Hole fill ed with fine sand from 150 f t to 

180 ft. Una ble to circ ulate air or wa t er 

-

to remove . 

Total depth 180 f t 
54.9 m 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 18-180 

Lsd 7 Sec 25 Rge 11 Twp 94 W4th 

Alberta Research Council 

Sample Source 

Date sampled 

Calci urn {Ca) 
Magnesium{Mg) 
Sodium{Na) 
Potassium(K} 
Carbonate{C03} 
Bicarbonate(HC03) 
Sulphate{S04} 
Chloride(Cl} 
Nitrate{N03} 
Silica (Si02} 
Hydroxide{OH} 
Calcium(Acidified) 
Magnesium(Acidified) 
TDS {mg/1) 

Total Anions{gpm} 

Lab: 

Conductivity 
pH 
Fluoride(F) 

BAILED 

May 11, 1978 

Major Constituents 

mg/ 1 meq/1 

695.0 34.68 
230.0 18.93 

9875.0 429.53 
30.0 0.77 
0.0 IL00 

278.0 4.56 
1760.0 36.64 

16100.0 454.03 
0.0 IL00 
3.2 

29954 . 0 

495.23 Total Cations(epm) 

Cther Constituents 

Field: 

4e000 
7.2 
0.2 mg/ 1 

Temperature(C) 
pB 
Carbonate(C03) 
Bicarbonate(HC03) 
Hyclroxide(OH) 

18-180-E-79 

Percent 
Cations or Anions 

7.2 
3.9 

88.8 
0.2 
0.0 
0.9 
7.4 

91.7 
0.0 

483.91 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 18-180 

Lsd 7 Sec 25 Rge 11 Twp 94 W4th 

Alberta Research Council 

Sample Source 

Date sampled 

Calcium(Ca) 
Magnesium(Mg) 
Sod i urn (Na) 
Potassium(K) 
Carbonate(C03) 
Bicarbonate(HC03) 
Sulphate(S04) 
Chloride(Cl) 
Nitrate(N03) 
Silica (Si02) 
Hydroxide(OH) 
Calcium(Acidified) 
Magnesium(Acidified) 
TDS (mg/1) 

Total Anions(epm) 

Lab: 

Conductivity 
pH 
Fluoride(F) 

BAILED 

July 10, 1978 

Major Constituents 

mg/1 meq/1 

795.0 39.67 
325.0 26.75 

11500.0 500.22 
40.8 1. 04 
0.0 0.00 

273.0 4.47 
2280.0 47.47 

20800.0 586.58 
2·. 9 IL05 
3.9 

715.0 
295.0 

3882!L 0 

638.57 Total Cations(epm) 

Other Constituents 

Field: 

45300 
6.8 
0.2 mg/1 

Temperature(C) 
pH 
Carbonate(C03) 
Bicarbonate(HC03) 
Hydroxide(OH) 

18-180-E-79 

Percent 
Cations or Anions 

7.0 
4.7 

88.1 
0.2 
0.0 
0.7 
7.4 

91.9 
0.0 

567.68 

6.00 
6.5 

224 mg/1 







WATER LEVEL HYDROGRAPH 
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18-180-1\'-79 

( 
WELL HISTORY 

OBSERVATION WELL NUMBER 18-180 

Lsd 7 Sec 25 Twp 94 R II W4th 

c Alberta Research Council 

Elevation of top of casing 769.67 

c 
Water level 

Depth to water elevation 
Date (meters) (feet) Comments 

Mar /78 Well completed 
Apr 13/78 3.88 HP 759 . 0 HP = 0.63m TOC (771 . 7) 
Hay I0/78 3.58 HP 760.0 

3.72 HP 759 . 5 After sample 
June 6178 3.60 HP 759.9 
July I0/78 3.92 HP 758.9 

4.23 HP 757.9 After sample; temp 6°C 
Aug l/78 4.03 HP 758 .5 
Aug 30/78 4.42 HP 757.2 

(_ 
Sept 27/78 2.95 HP 762.0 
Oct 24/78 4.48 HP 757 .0 
Nov 21/78 4.87 HP 755.7 
Dec 20/78 4. 82 HP 755.9 

( 

( 

MP Depth from measu r ing po i nt 
TOC - Dep th from top of casi ng 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER Nineteen 

Lsd 12 Sec 21 Twp 98 R 9 W4th 

Alberta Research Council 

Ground elevation 979.8 Total depth 

Interval 
from to 

0 1.5 

1.5 30 

30 37.5 

37.5 47 

47 115 

Description 

Topsoi I. 

Sand, whitish, brown, fine grained 
trace of oi I. 

Sand, brown, fine-grained, trace 
of oi 1. 

Sand, grey, fine to medium grained, 
trace of silt. 

Sand, grey, fine grained, trace of silt, 
bituminous layers, clay and silt at 
95-100, pinkish clay at 110-115. 

Geophysical logging not done. 

Formation 
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WELL CONSTRUCTION, 

OBSERVATION WELL NUMBER 19-103 

Lsd 12 Sec21 Tp 98 R 9 Mer W4th 

Alberta Research Council 

Construction 

Surface casing lb/ft 

wall thickness 

Main casing lb/ft 

wall thickness in 

Screen slot width 0.2 in 

screen OD 6 in 

slots per foot 

material ss 

Sand pack I 0-20 S iIi ca sand 
78-103~ 

Note: all depths refer to ground . 

., 

• - TOC elev 982.8 ft 

Ground elevation 979.8" f t 

- Surface casing OD 

-- Bottom casing 78 ft 

23.7m 

Main casing 7 in 

Bottom casing 83 ft ·- 28.in 

- Top screen 83 ft 
28.4 m 

- Bottom screen 103 ft 

31 . 4 m 

_ Total depth 103 ft 

3l . 4m 

10 in 
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DRAWDOWN PLOT 

OBSERVATION WELL SITE 19 

March 16, 1978 

Drawdown at a well 100ft from well 19-103 

Results: 
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DRAWDOWN PLOT 

OBSERVATION WELL SITE 19 

March 16t 1978 

Drawdown at a well 50ft from well 19-103 

Results: 

Q = 42 igpm 

T = 4427 igpd/ft 

s = 3.6 X JQ-S 
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DRAWDOWN PLOT 

OBSERVATION WELL SITE 19 

March 16, 1978 

Drawdown at a well 25ft from well 19-103 

Results: 
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t\TER ANJI.LYSIS 

OBSERVATION wELL NUMBER 19-103 

Lsd 12 Sec 21 Rge 9 Twp 98 W4th 

Alberta Research Council 

Sample Source 

Date sampled 

Calcium (Ca) 
Magnesium(Mg) 
Sodium(Na) 
Potassium(K) 
Carbonate(C03) 
Bicarbonate(HC03) 
Sulphate(S04) 
Chloric:le(Cl) 
Nitrate(N03) 
Silica(Si02) 
Hydroxide(OH) 
Calcium(Acidified) 
Magnesium(Acidified) 
TDS (mg/1) 

•rota 1 An ions ( epm) 

Lab: 

Conductivity 
pH 
Fluor ide (F) 

BAILED 

March 17, 1978 

Major Constituents 

mg/1 meq/ 1 

42.0 2.H 
5.9 0.49 
5 . 0 0.22 
1.3 0.03 
~.0 0. IHJ 

144.e 2.36 
3.0 ~.06 
0 . 0 0.(16 
0.0 0dHI 
7 . 5 

1 30. 0 

2.42 ~otal Cations(epm) 

Cther Constituents 

Field: 

245 
7.7 
0.1 mg /1 

Temperature(C) 
p H 
Carbon<lte(C03) 
Bicarbonate(HC03) 
Hydroxidc(Oh) 

19-10 3-E-79 

Percent 
Cations or Anions 

74.0 
17.1 
7.7 
1.2 
6. 6 

97 .4 
2.6 
0.0 
0.0 

2 . 83 

0 . (1[1 

tl . G 
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v1ATER ANALYSIS 

OBSERVATION WELL NUMBER 19-103 

Lsd 12 Sec 21 Rge 9 Twp 98 W4th 

Alberta Research Council 

sample Source 

Date sampled 

Calcium(Ca) 
Magnesium(Mg) 
Sodium(Na) 
Potassium(K) 
Carbonate(C03) 
Bicarbonate(HC03) 
Sulphate(S04) 
Chloride(Cl) 
Nitrate(N03) 
Silica(Si02) 
Hydroxide(OH) 
Calcium(Acidified) 
Magnesium(Acidified) 
TDS(mg/1) 

Total Anions(epm) 

Lab: 

Conductivity 
pH 
F"luoride(F) 

BAILED 

July 1!19, 1978 

Major Constituents 

mg/1 

36 . 0 
6 . 2 

15 . 0 
1.3 
0.0 

159.0 
4 . 5 

12.0 
3.5 
5.5 

32.0 
6.0 

166 . 0 

3.09 

meq/1 

1. 80 
0.51 
0.65 
0.03 
0.00 
2.61 
l!l.09 
0.34 
0.06 

'l'o tal Cat ions ( epm) 

Other Constituents 

Field : 

256 
6.6 
0 . 1 mg/ 1 

Temperature(C) 
pH 
Carbonate(C03) 
Bicarbonate(HC03) 
Hydroxide(OH) 

19-103-E-79 

Percent 
Cations or Anions 

60.0 
17.1 
21.8 
1.1 
0.0 

84.2 
3.13 

10.9 
1.8 

2.99 

6.UL1 
7.8 

141 mg/1 







WATER LEVEL HYDRDGRAPH 

( OBSERVATION WELL NUMBER 19-103 19-103-H-79 

LSD 12 SEC 21 TWP 98 R 9 W4TH 

Alberta Research Council 
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19-103-W- 79 

( 
WELL HISTORY 

OBSERVATION WELL NUMBER 19-103 

Lsd 12 Sec 21 Twp 98 R 9 W4th 

c Alberta Research Council 

Elevation of top of casing 982.8 

c 
Water level 

Depth to water elevation 
Date (meters) (feet) Comments 

Mar 178 Well completed; pump test 
@ 42 igpm: 1425 minutes ; 
T = 6375 IGPD/FT (average 
of 3 observation. wells) 

Apr 13/78 8.87 MP 955 .5 Install shelter; 
MP = 0.55m TOC (984.6) 

Hay 10/78 8.88 MP 955 .5 
June 7178 8. 90 HP 955 .4 
July 9/78 8.92 MP 955.3 

8.92 HP 955.3 Afte r sample; temp 6°C 

c Aug 1/78 8.93 HP 955 .3 
Aug 30/78 8.91 HP 955.4 
Sept 27/78 8.88 HP 955.5 
Oct 25/78 8. 82 MP 955 .7 
Nov 21/78 8.78 MP 955.8 
Dec 20/78 8. 76 MP 955.9 

c 

( 

( 

MP Depth from measuring point 
TOC - Depth from top or ca si ng 
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INTRODUCTION 

The Groundwater Division of Alberta Research Council undertook, 

in 1974, to investigate the regional hydrogeology of the Athabasca Oil 

Sands. The purpose of this study was to develop a hydrogeological model 

of the area for use in technical and environmental planning. Some exam

ples of potential uses of the model are: locating water supplies for 

towns and industry, planning dewatering schemes in the vicinity of mines, 

determining the position of storage sites ·for solid and 1 iquid industrial 

waste on the surface or underground and planning restoration of disturbed 

land. 

Groundwater data is not abundant in the area, so installation of 

groundwater observation wells was necessary. Alberta Energy and Natural 

Resources provided money to allow the installation of 74 wells at 15 

individual sites as noted on figure 1 and table 1. 

1-77 

Individual companies, conducting work on oil extraction, have installed 

groundwater observation wells for their own purposes at various times. Five 

of these companies have consented that their wells be included in the monito

ring and data analysis. These companies were, as of January 1, 1977: 

BPOG Operations Ltd., Home Oil Company Ltd., Petroflna Canada Ltd., Tenneco 

Oil and Minerals Ltd., and Shell Canada Ltd. 

The companies have permitted publication of information about their 

wel Is which is pertinent to hydrogeology. The information supplied by 

the companies is presented here in the same format as that collected 

from the majority of wells in the Observation Well Network. The information 

supp 1 i ed for each we 11 is as follows: 1) geologica 1 and geophys i ca 1 logs; 

2) annual hydrographs, 3) aquifer testing results, 4) well history, 

5) water analyses, and 6) well completion details. Table 2 summarizes the 

number of pages issued for each well in 1977. 

The loose-leaf format has been chosen to facilitate periodic updating 

with such information as hydrographs, water analyses and well history. The 

page indexing system is also consistent with the updating process. All 

updating packages will be noted in the Alberta Research Council List of 

Publications. 
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Table 1 

Athabasca Oil Sands Observation Wells 

August 31, 1976 
( 

location Site Number 
(W 4th) 

Lsd 8-15-96-11 . ( 

Lsd 1-11-97-12 2 

Lsd 9-26-97-13 3 

lsd 2-18-95-9 6 

Lsd 13-20-95-8 7 
( 
\ 

lsd 5-30-94-7 8 

Lsd 1 and 9 Lsd 16-4-94-6 

lsd 9-24-85-9 10 

lsd 16-2-87-9 11 

Lsd 8-27-88-9 12 

Lsd 8-11-90-12 13 

lsd 4- 15-92-12 14 

Lsd 15-33-89-16 15 

Lsd 6- 13-90-10 16 

Lsd 13-12-94-11 17 

Lsd 15-3-96- 11 BP-1W 

lsd 14-36-95-12 BP-2WA 

Lsd 5-21-95-12 8P-3W 

Lsd 9-20-95-12 BP-4W 

Lsd 1-1-96-11 Fina 73-2 

Lsd 9-9-96-10 Fina 73-6 

Lsd 10-20-96-7 Tenneco 1 ( 

Lsd 3-28-94-9 Home 4 

Lsd 10-25-95-10 She 11 PW-4 

Lsd 10-24-95-9 Shell PW-2 

Lsd 10-25-95-10 She 11 Obs-7 
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GENERAL INFORMATION 

Information included under this subject include: 

I) A geological sample description; if one was made available, 

giving the description of the samples obtained during the 

drilling of the ho~e. 

2) Geophysical and geological (if available) strip logs of the 

hole. The open portion of each well is indicated along the 

left side of the logs. 

CHEMICAL ANALYSES 

All wells in the Network will be sampled by bailing at least once 

a year for the first few years. Host routine water analyses were done 

at Alberta Research Council. Spectral emission estimates were done at 

commercial laboratories. 

WELL HISTORY 

A record of alt major events occurring to each well is presented 

in the "Well History". Included in this tabulation are manual measure

ments of water level, pumping tests, water sampling and any other event 

of potential hydrogeological interest. 

ANNUAL HVDROGRAPHS 

There are two methods for monitoring of water levels in the 

Observation Well Network; either by continuous recorder or by month.ly 

manual measurements. Wells in which the depth to water is less than 

about 200 feet are usually Instrumented with a Stevens Type F recorder 

equipped with a 32 day clock. If the depth to water exceeds about 200 

feet this type of recording procedure is not adequate. Monthly manual 

measurements are made at present in those wells where the depth to water 

exceeds 200 feet. 
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PAGE INDEXING 

The numbering of pages in the report is as follows: 

\Jell Number - Subject Code - Year of Publication 

( where : 

Well Number the name used for designating the well 

Subject Code as follows : 

( Introduction (no site number indicated) 

L Legend (no site number indicated) 

G General site information including geological logs, 

geophysical logs, site plan (no well number indicated) 

and summary of contents 

C Well construction details 

0 Drill stem testing 

A Aquifer testing 

E Chemical analyses including multielement analyses 

( and routine water analyses 

( 

( 

H Annual hydrograph 

W Well history 

Year of Publication- the last two numerals of the year of publication. 

So that new pages may be easily added, pages have not been consecutively 

numbered. The user should insert new pages in the appropriate order within 

tha tabbed section for that particular welt. 



Rock Unit 

t iII 

sand & gravel 

sand 

sandstone 

sandstone, arkosic 

s i 1 t 

siltstone 

siltstone & sandstone 

clay 

clay, sandy 

claystone, shale 

sandstone & shale 

oi 1 sand 

1 imestone 

1 imestone, shaley 

dolomite 

dolomite, argillaceous 

rock sa 1 t 

gypsum & anhydrite 

coal 

igneous rock 

GEOLOGICAL LEGEND 

Stratigraphic Unit 

Pleistocene and Recent 

Qd Surface deposits 

Cretaceous 

Ks Smoky Group 

Klb La Biche Formation 

Kd Dunvegan Formation 

Ksh Shaftesbury Formation 

Kpl Pelican Formation 

Kj Jol i Fou Formation 

Kg Grand Rapids Formation 

Kc Clearwater Formation 

Kw Wabiskaw Member 

Km McMurray Formation 

Devonian 

Dwd Woodbend Group 

Dbl Beaverhil 1 Lake Formation 

Dsw Slave Point Forma ti on & 

Fort Vermilion Fo rma tion 

& Watt Mountain Format ion 

Dmk Muskeg Formation 

Ope Prairie Evaporite Formation 

Om Hethy Formation 

L- 77 

(Keg River Formation equivalent) 

Dmr McLean Ri ver Formation 

(Chinchaga Formation equivalent) 

Dl La Loche Formation 

Precambrian 

Undivide,d 



Symbol 

( 
C&Gll 

CPS 

( elev 

epm 

ft 

gl 

10 

·igpm 

KB 

lsd 

m 
2 m pd 

( 

Mer 

Meq/l 

MFE 

Mg/l 

Hin 

HP 

HV 

( 00 

ppm 

psi 

Q 

( R 

RBP 

Road All I c 

SCL 

SYMBOLS 

Units or Parameter 

Analysis done at Chemical and Geological 

Laboratories Ltd. 

counts per second 

elevation in feet above mean sea level 

(geodetic datum) 

equivalents per million 

foot 

ground level - feet above geodetic datum 

inside diameter - inches 

Imperial gallons per minute 

Kelly Bushing 

legal subdivision 

metre 

square metres per day 

meridian 

milliequivalents per litre 

multi formation evaluator 

milligrams per litre 

minutes 

measuring point 

mi 11 ivo 1 ts 

outside diameter - inches 

parts per million 

pounds per square inch 

pumping rate - igpm 

range 

recorder bypass 

road a 11 owance 

L - 77 

Analysis done at Shell Canada ltd., Exploration 

and Production Laboratory 



Symbol 

Sec. 

55 

T 

t 

t' 

6t 

Tp 

TOC 

TSTH 

WILL 

Wt 

biocl 

brae 

bry 

calc 

carb 

cht 

fld 

glauc 

gvl 

hvy 

1 t 

mnrls 

pbl 

qtz 

s trg r(s) 

stroms 

subang 

subrd 

Units or Parameter 

section 

stainless steel 

transmissivity - square metres/day 

time since pumping started (pump testing) 

or time of flow period (drill stem testing) -

minutes 

time since pumping stopped - minutes 

time of shut in period -minutes 

township 

top of casing 

too small to measure 

L-77 

Analysis done at Western Industrial Laboratories Ltd. 

weight 

GEOLOGICAL ABBREVIATIONS 

bioclast 

brachiopod 

bryozoan 

calcareous 

carbonaceous 

chert 

feldspar 

glauconite, glauconitic 

gravel 

heavy 

1 i ght 

minerals 

pebbles 

quartz 

stringer(s) 

stromatoporoids 

subangular 

sub rounded 

( 

( 

( 

( 
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SUMMARY OF CONTENTS 

INDUSTRY WELLS 

Number of pages issued for these wells in 1977 

....... 
I ~ N 

\.0 N - (/) I I 

Well name 
I I a::l ~ ~ 

M M 0 0 n. n. 
<( ~ ~ ....... ....... u 

~ ~ ~ ~ LLI -' -' -' 
page title - N N M ~ LLI <( <( z -' -' -' 

I I I I I X: :z z :z LLI LLI UJ 
n. n. n. n. n. 0 - - LLI ::c ::c :z:: 
a::l a::l a::l a::l a::l :::z::: LL. LL. .... (/) (/) (/) 

Site Plan 0 I 0 0 0 0 I 1 I 0 0 0 

Geolog ical Sample 
Desc ri ption 2 3 3 2 1 1 2 1 1 2 0 0 

Geophys ical and 
Geological Logs 1 1 0 1 0 1 1 1 1 1 I 0 

Well Construct ion 

Drawdown Plot 0 0 1 0 0 l 1 1 1 0 0 

Water Anal ys is 4 1 9 1 2 4 4 1 4 2 2 3 

Spectral Emiss ion 
Estimates 0 0 1 0 0 1 0 0 0 0 0 0 

Water Level 
Hydrog raph 2 1 2 2 2 l 2 2 2 2 2 2 

Well History 
t""" 
I 

-...J 
-...J 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER BP - lW 

Lsd 15 Sec 3 Tp 96 R II W4th 

Alberta Research Council 

---.----
1 

KB ft 

Construction 

Surface casing 

wall thickness 

Main casing 

wall thickness 

Sand pack None 

! 

lb/ft 

in 

lb/ft 

in 

Note: all depths refer to 
Ground level 

Open hole interval 20 ft 

6. I Ill 

Open hole dia11eter 4 3/4 in 

BP-lW-C-77 

• - TOC elev 894 . 7 ft 

Ground elevation 894 ft 

- Surface casing OD 

-- Bottom casing 

Cemented to 

- Main casing 5 1/2 in 

- Bottom casing 404 ft 
123.1 m 

Cemented to surface 

..._ Total depth 424 ft 
129 . 2 m 

n i 1 i n 

ft 

m 
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BP-lW-G-77 

GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER BP·- lW 

L s d I 5 Sec 3 Twp 96 R II W 4th 

Alberta Research Council 

Ground elevation 893.7 Tot:.:ll depth 424 

KB elevation Unknown 
All depths refer to ground level 

Interval 
from to 

Description Formation 

0 

5 

10 

25 

30 

43 

52 

58 

67 

70 

100 

109 

123 

130 

154 

155 

184 

5 

10 

25 

30 

43 

52 

58 

67 

70 

I 00 

109 

123 

130 

154 

155 

184 

196 

Clay, silty, some fine sand, greyish brown to 
brown, some limestone boulders 

Sand, fine grained, silty, brown, with hard 
rusty iron rich sandy inclusions 

Clay, silty, hard, dark grey 

Shale, (clay) grey, some silt, soft thinly 
stratified (/;11

- ! 11
) slightly weathered 

Shale, silty, dark grey, thinly laminated 

Tar sand, (sandstone) silty, fine grained 
rusty, oil-bearing 

Siltstone, clayey, light grey 

Tar sand, (sandstone) fine grained, light brown, 
oi !-bearing 

Tar sand, oil-rich fine grained sandstone, light 
brown, oil-bearing 

Tar sand, (sandstone) fine grained, chocolate 
brown with · inclusions or layers of medium to 
coarse grained sand, oil-bearing 

Shale, (clay) grey, interbedded with fine grained 
sandstone 

Tar sand, (sandstone) silty, poorly cemented, dark 
brown, some oi 1 

Claystone, silty, soft, grey, some oil 

iar sand, (sandstone) fine grained, silty, greyish, 
brown, some o i 1 

Drift 

McMurray 

Tar sand, fine grained silicous sandstone, light grey, 
strong 

Tar sand, fine grained, grey brown, some silt, 
traces of oil 

Tar sand, fine to medium grained, dark brown, 
containing sericite, oil-bearing 
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BP-lW-G-77 

GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER BP - JW (continued) 

Lsd 15 Sec 3 Twp 96 R 11 W4th 

Alberta Research Council 

Ground elevation Total depth 

KB elevation 

from 

196 

202 

212 

214 

215 

222 

253 

328 

350 

395 

Interval 
to 

202 

212 

214 

215 

222 

253 

328 

350 

395 

421! 

Description 

Tar sand, fine grained, silty, greyish brown, 
some oi 1 

Shale, silty, low to moderate consolidation, 
light grey to grey, no apparent lamination 

Tar sand {sandstone} fine grained, brownish, 
oi !-bearing 

Tar sand fine grained, grey, silicous cemented 

Tar sand fine grained, brownish, poor cementa
t ion , some o II 

Tar sand medium grained. dark brown, some coarser 
transparent silica grains. poorly cemented, oil
bearing 

Tar sand coarse grained, light to dark brown. 
with silica grains up to 4 mm in diameter, 
poorly cemented, oil-bearing 

Tar sand coarse grained sand. some oil 

Sand. soft fragments of calcareous rock 

Limestone, light grey, hard, fresh with white 
and pink crystalline veins 

Formation 

Beaverhill Lake 
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GEOPHYSICAL AND GEOLOGICAL LOGS 
OBSERVATION WELL SITE BP- lW 

15- 3- 96-11-W4 th 
ALBERTA RESEARCH COUNCIL 

BP-IW-G-77 

GEOLOGICAL 
LOG 

RESISTANCE 
GAMMA 
(CPS) IIULK 

DENSITY (OHMS) POROSITY (C)O) 

0 ~ ~ 0 
0~~==~~~----r--rr--T----T---~~~,-~~-,-----r--~r-----r--~ 

100 

-...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
_,,._, ••• 'l' • . . . . . . ... ... ... . . . ... . . ....... 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER BP - 1W 

Lsd 15 Sec 3 Twp 96 R 11 W4th 

Alberta Research Council 

Sample source Air-l ift pumping; after 3 hours (C & Gll) 

Date sampled March 1. 1975 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

Major Constituents 

Mg/L 

61 

366 

8500 

150 

0 

1787 

152 

14600 

25.4 

26070 

Meq/L 

3.0 

30.1 

369.8 

3.~ 

0 .0 

29.3 

3. 2 

411.7 

444.2 Total Cations (epm) 

Other Constituents 

Field: 

Temperature (C) 

BP-lW-E-77 

Percent 
Cations or Anions 

0. 7 

7. 4 

90.9 

0.9 

0.0 

6. 6 

0. 7 

92 . 7 

406. 7 

pH 

32.500 

8. 3 pH 9.0 

Fluoride (F- ) 0. 37 ppm Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

437 

1153 

41 .700 

ppm 

ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER BP - IW 

Lsd 15 Sec 3 Twp 96 R 11 W4th 

Alberta Research Council 

Sample source Bailed {C & GLL) 

Date sampled March 18, 1975 

Major Constituents 

Mg/L Meq/L 

Calcium CCa++) 191 9-5 

Magnesium CMg++) 344 28. 5 

Sodium (Na+) 8425 366 .5 

Potassium (K+) 142.5 3.6 

Carbonate ceo;) 0.0 o.o 

Bicarbonate CHC03) 2274 37-3 

Sulfate (S04) 156 3. 2 

Chloride (Cl-) 14300 403. 3 

Nitrate (NO;) 

Silica CSi0 2) 32 

Hydroxide COH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 25950 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

440.8 Total Cations (epm) 

Other Constituents 

33,000 

].2 

0. 78 ppm 

Field: 

Temperature (C) 

pH 

Carbonate ceo;) 
Bicarbonate (HC03) 

Hydroxide (OH ) 

Conductivity 

BP-lW-E-77 

Percent 
Cations or Anions 

2. 3 

6.9 

89.8 

0.8 

0.0 

8.5 

0.] 

91.5 

408.1 



( 

c 

c 

( 

0. 

c 

(_ 

WATER ANALYSIS 

OBSERVATION WELL NUMBER 

Lsd 15 Sec 3 Twp 96 R 11 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled September 11, 1975 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F.) 

476.33 

Mg/L 

165 

352 

8906 

9lt 

0 

2203 

15.2 

15598 

l . lt 

18.8 

167 

322 

25816 

Meq/L 

8.23 

28.95 

387.39 

2.1to 

0 

36.11 

0.32 

439.88 

0.02 

Total Cations (epm) 

Other Constituents 

7. 2 

0. 3 ppm 

Field: 

Te•perature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH ) 

Conductivity 

BP-lW-E-77 

Percent 
Cati.ons or Anions 

2 

7 

91 

0 

8 

0 

92 

0 

426.97 

3.5 

7.2 

0 ppm 

2318 ppm 



BP-lW-E-77 

WATER ANALYSIS 

( 
OBSERVATION WELL NUMBER BP-lW 

Lsd 15 Sec 3 Twp. 96 R ll W4th 

Alberta Research Council 

( Sample source Bailed 

Date sampled July 16, 1976 

Major Constituents 

Percent c Mg/L Meq/L Cations or Anions 

Calcium (Ca++) 94.0 4.69 

Magnesium (Mg++) 450.0 37.04 8 

Sodium (Na+) 10125.0 440.41 91 

Potassium (K+) 113.0 2.89 

Carbonate ceo;) o.o 0.00 0 

Bicarbonate (HC03) 1459.0 23.91 5 

Sulfate (S04) 4.3 0.09 0 

0 Chloride (Cl-) 17000.0 479.41 95 

Nitrate (NO;) 2.2 0.04 0 

Silica. (Si02) 18.3 

Hydroxide (OH-) 

Calcium (Acidified) 0.0 

Magnesium (Acidified) o.o 

Total dissolved solids 14195 

Total Anions (epm) 503.45 Total Cations (epm) 485.03 

c 
Other Constituents 

Lab: Field: 

( Conductivity 78000 Temperature (C) 6.0 

pH 7.9 pH ].2 

Fluoride (F-) 0.2 Hg/L Carbonate (co;) 
Bicarbonate {Hco;) 1708 Hg/L 

Hydroxide (OH-) 

Con~uctivity 













WATER LEVEL HYDROGRAPH 

c OBSERVATION WELL NUMBER BP - 1W 

Lsd 15 Sec 3 Twp 96 R 11 W4th 

BP-lW-H-77 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER BP-lW 

Lsd 15 Sec 3 Twp 96 R 11 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATION WELL . NUMBER BP - lW 

Lsd 15 Sec 3 Twp 96 R 11 W4th 

Alberta Research Council 

Elevation of top of casing 

Water level 
Depth to water elevation 

Date (11eters) (feet) , 

Mar l/75 
Mar 2/75 41.92 roc 757. 2 
Mar 3/75 40.72 TOC 761.1 
Mar 5/75 40. 17 TOC 762 .9 
Mar 6/75 40.08 TOC 763.2 
Mar 8175 4o.o8 roc 763.2 
Mar 11/75 39 .86 TOC 764. 0 
Mar /75 39. 98 TOC 763. 6 
Har 31/75 40.02 TOC 763.4 
Apr 17/75 39.88 TOC 766 . 7 
Hay 12/75 40. 23 HP 765.5 
June 9/75 40. 67 HP 764 . 1 
July 9/75 40. 59 MP 764 . 4 
Aug 13/75 40.52 HP 764.6 
Sept 11/75 40.49 HP 764.7 

40.76 HP 763.8 
Oct 7175 40.50 HP 764 . 7 
Nov 6/75 40.48 HP 764.7 
Dec 6/75 40 . 53 HP 764.6 
Jan 6/76 40 . 57 HP 764.4 
Feb 6/76 40.ltlt HP 764 .9 
Mar 5/76 40.lt9 HP 764.7 
Apr 7/76 40.56 HP 764 . 5 
Hay 5/76 lto .54 HP 764.5 
June 1/76 40. 56 HP 764.5 
June 22/76 40.65 HP 764.2 
July 16/76 40.57 HP 764.4 

40.83 HP 763.6 
Aug 10/76 40.53 HP 764 . 6 
Aug 31/76 40. 53 HP 764. 6 
Sept 28/76 40. 42 HP 764.9 
Oct 26/76 40.45 HP 764 .8 
Nov 23/76 40. 52 HP 764.6 
Dec 20/76 40.46 HP 764 .8 

MP - Depth from measuring point 
TOC - Depth from top of casing 

BP - lW -W-77 

CoDUilents 

Well completed; pump test 

Water sample 

HP • 34.2511 TOC, (897 . 5) 

After sample; temp. ).5°C 

After sample; temp. 6°C 
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WELL CONSTRUCTION . 

OBSERVATION WELL NUMBER BP - 2W 

Lsd 14 Sec 36 Tp 95 R 12 W4th 

Alberta Research Council 

---.----

Construction 

Surface casing 

wall thickness 

Main casing 

wall thickness 

Sand pack None 

1 

KB 

- lb/ft 

- in 

- lb/ft 

- in 

Note: all depths refer to 
Ground 

ft 

Open hole interval 20 ft 

6.1 m 

Open hole diameter It 3/lt in 

BP-2W-C-77 

•- TOC elev 1037.6 ft 

Ground elevation 1036.4 ft 

- Surface casing OD 8 5/8 in 

-- Bottom casing 10 ft 

-

-

3 m 

Cemented to -

Main casing 5 1/2 in 

Bottom casing 484 ft 
147.6 m 

Cemented to surface 

..._ Total depth 504 ft 
153.7 m 



( 

( 

0 

0 

( 

( 

WATER ANALYSIS 

OBSERVATION WELL NUMBER BP-2W 

Lsd 14 Sec 36 Twp 95 R 12 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled July 16, 1976 

Calcium (Ca ++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium {K+) 

Carbonate ceo;> 

Bicarbonate {HC03) 

Sulfate {SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Sio2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

Mg/L Meq/L 

115.0 5.74 

206.0 16.95 

7313.0 318. 09 

63.0 1.61 

0. 0 0.00 

1059.0 17.36 

2550.0 53.09 

10000.0 282.01 

0.8 0.01 

2.3 

94.6 

440 .0 

20896 

352.47 " Total Cations (epm) 

Other Constituents 

78000 

8.0 

0.6 Hg/L 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HCO~) 

Hydroxide (OH ) 

Con~uctivity 

BP-2W-E-77 

Percent 
Cations or Anions 

2 

5 

93 

0 

5 

15 

80 

0 

342.40 

8.0 

7.3 

1118 Hg/L 







( 

c 

c 

c 

c 

( 

OBSERVATION WELL NUMBERS 8P2W, 8P2WA 

14-36 -95 -12-W-i th 
ALBERTA RESEARCH COUNCIL 

' WELL SITE DETAIL 

• BP-2W 
(Observa t ion well) 

•{Observation well 2W8) 

• 8P-2WA 
(PUMPING WELL) 

• (Observation well 2 WC 

0 10 20 Metres 
~------~---L--r------~~ 

0 20 40 60 Feet 

BP-2W-G-77 
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BP-2W-G-77 

GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER BP - 2W 

Lsd 14 Sec 36 Twp 95 R 12 W4th 

Alberta Research Council 

Ground elevation 1036.4 Total depth 

KB elevation 

Interval 
from to 

0 

8 

18 

8 

18 

22 

Unknown 
All depths refer to ground level 

Description 

Silt, light brown, boulder of granitic rock 

Clay (till) silty, pinkish grey, hard 

Clay, hard, dark grey, some limestone pebbles, 
sandstone fragments 

Formation 

Drift 

504 

22 38 

.Ito 

Shale, (clay) dark grey, weathered Clearwater 

38 

40 

65 

76 

77 

84 

90 

127 

159 

166 

199 

210 

222 

237 

246 

249 

65 

76 

77 

84 

90 

127 

159 

166 

199 

210 

222 

237 

246 

2lt9 

251 

Sandstone, medium grained calcareous, white, 
poorly cemented 

Shale, (clay) dark grey, laminated at 1/8 -
1 /211 , fresh 

Shale silty, dark grey, sandy layers 

Shale, interbedded with white fine grained 
sandstone, well cemented 

Shale, dark grey, thinly laminated 

Tar sand, (sandstone) clayey, silty, greyish 
brown, traces of oil 

Tar sand, fine grained, silty, dark brown, poorly 
cemented, containing sericite, traces of oil 

Tar sand, fine grained, chocolate brown, oil
bearing 

Shale, (clay) silty and sandy inclusions, dark 
grey 

Tar sand, (sandstone) silty, fine grained, greyish 
brown, poorly cemented, traces of oil 

Siltstone, brownish to grey, poorly cemented 

Tar sand, fine grained, dark brown, poorly cemented, 
traces of oi I 

Tar sand, fine grained sand grading to sandstone, 
greyish brown some oi 1 

Tar sand, medium to coarse grained, dark brown, 
some oi 1 

Tar sand, some silty clay, fragment of limestone 

Tar sand fine to medium grained sandstone, dark 

McMurray 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER BP - 2W (continued) 

Lsd 14 Sec 36 Twp 95 R 12 W4th 

Alberta Research Council 

Ground elevation 

KB elevation 

Interval 
from to 

251 

253 

256 

264 

292 

295 

297 

299 

306 

307 

309 

311 

313 

316 

319 

325 

331 

336 

343 

253 

256 

264 

292 

295 

297 

299 

306 

307 

309 

311 

313 

316 

319 

325 

331 

336 

Total depth 

Description 

Tar sand, fine grained, silty, brown, interbedded 
with white to light grey silty clay 

Tar sand, fine grained, dark brown, some coarser 
grains, some oi I 

Tar sand, light clayey and silty layers, fragment 
of calcareous rock 

Sandstone, laminated 

Sand, fine grained, dark brown, poorly cemented 

Formation 

Sand, coarse grained , white and transparent angular 
silica grains 1-3 mm ~ 

Shale, (clay) silty , brownish grey 

Sand, unsorted, grain size up to 2 mm, fine to 
medium, greyish brown 

Shale, (clay) silty, dark grey, whitish layers 
Inclusions 

Tar sand, (sandstone) chocolate brown, fine grained, 
some oi 1 · 

Shale, (clay) silty, grey to dark grey 

Sand, silty, clayey, brownish grey, some coarser 
grains 

Sand, fine grained, dark brown 

Sand, silty, light brown to brown 

Sand, some clayey inclusions, dark brown to greyish 
brown 

Sand, fine to medium grained silica 

Sand, medium to coarse grained, silica grains up to 
2.5 mm, angular 

Sand, unsorted sand and silt , greyish colour 

Sandstone, medium to coarse grained, poorly cemented, 
some fine sand and silt 



BP- ZW-G-77 

GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER BP - 2W (continued) 

Lsd 14 Sec 36 Twp 95 R 12 W4th 

c Alberta Research Council 

Ground elevation Total depth 

c KB elevation 

Interval 
from to 

Description Formation 

387 390 Sand, silty, coarse grains, inclusions or layers 
of silty shale, greyish 

390 395 Sand, fine to coarse sand, inclusions of clayey 
slit 

395 427 Sand, coarse grained silica sand and gravel up 

c to 7 mm in diameter 

427 457 Shale, ( c 1 ay) s II ty, some fine sand, dark grey, 
soft 

457 458 Sand, fine to medium grained, silty 

It 58 479 Sand, coarse grained silica sand 

479 504 Limestone, 1 ight grey, fresh Beaverhill Lake 

c 

(_ 

( 
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WELL HI STORY 

OBSERVATrON WELL NUMBER BP - 2W 

Lsd 14 Sec 36 Twp 95 R 12 W4th 

Alberta Research Council 

Elevation of top of casing 1037. 6 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Mar 5/75 

Hay 12/75 151.8 TOC 539 .6 
Dec 6/75 152.64 TOC 536.9 
Jan 6/76 154.42 TOC 531. I 
Feb 6/76 154.35 TOC 531 . 3 
Mar 5/76 154.23 TOC 531 . 7 
Apr 7/76 154 . II TOC 532. I 
Hay 5/76 153.14 TOC 535.3 
June 1/76 153.06 TOC 535.6 
June 22/76 153.65 HP 535 .7 
July 16/76 153 . 57 HP 536.0 

Aug 10/76 153.67 HP 535. 7 
Aug 31/76 153.61 HP 535.9 
Sept 28/76 153.55 HP 536.1 
Oct 27/76 153 . 47 HP 536.3 
Nov 23/76 153.41 HP 536 . 5 
Dec 20/76 153 . 36 MP 536.7 

MP - Depth from measuring point 
TOC - Depth from top of cas ing 

BP-2W-W-77 

Comments 

Well completed T.D. 504' 
blown dry 

HP • 0.64 m TOC, (1039.7) 
Could not get all of sample; 
water level too low 
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DRAWDOWN PLOT 
Well Number: 8 P-2WA 
Date• MARCH 15-17, 1975 

RESULTS 

Q• 148igpm 
-

T· 46 m2pd Pumping-• 
RecOIIery-4 

.. 
·.., . ~ .. 

~ 

~ 
~ • 

~ 
~ 
~ 

"" ---- --- --

500 

Time-Minutes or t +t' 
T 

1000 5000 

l 

I 

I 
1 

I 

I 

I 

I 
I 
I 

I 
I 

I 

I 
10000 

aJ , 
I 

N 

§ 
I 

)> 
I ...... ...... 



( 

( 

0 

C. 

0 

( 

(_ 

WELL CONSTRUCTION, 

OBSERVATION WELL NUMBER BP - 2WA 

Lsd 14 Sec 36 Tp 95 R 12 W4th 

Alberta Research Council 

---,----

KB 

Construction 

Surface casing 

wall thickness 

Main casing 

wall thickness 

Screen slot width 0.030 

screen OD 6 

slots per foot 

material ss 

Sand pack None 

1 

I • 

lb/ft 

in 

lb/ft 

in 

in 

in 

Note: all depths refer to 
Ground 

ft 

.,., 

BP-2WA-C-77 

•- TOC elev 1038.0 ft 

·i:~v~.::-::\~~-~ .. :5· Ground elevation 1036.5 ft 

Surface casing OD 

-- Bottom casing 

Cemented to 

- Main casing 7 in 

Bottom casing 370 ft - 112.8 m 

Cemented to surface -- Top screen 370 ft 
112.8 m 

- Bottom screen 415 ft 
126.5 m 

_ Total depth 415 ft 
126.5 m 

- in 

ft 

m 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER BP-2WA 

Lsd 1~ Sec 36 Twp 95 R 12 W4th 

Alberta Research Council 

Sample source . Air Lift Pump Test BP-2WA 

Date sampled 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

March 8/75 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HCOj) 

Sulfate (S04) 

Chloride -(Cl-) 

Nitrate (NO;) 

Silica . (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Iodine 

·. 

Major Constituents 

316.22 . 

Mg/L 

162 

220 

6625 

72 . 5 

0 

3721 

25 

10100 

2.5 

19435 

Meq/L 

8.09 

18.08 

288.19 

1.86 

0 

61 . 02 

0.51 

284.82 

Total Cations (epm) 

Other Constituents 

7. 5 

0.66 ppm 

1. S ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 

Bicarbonate (Hco;) 

Hydroxide (OH-) 

Con?uctivity 

BP-2WA-E-77 

Percent 
Cations or Anions 

2.6 

5.8 

91.0 

0.6 

0 

17.6 

0.2 

82.2 

346.35 



BP-ZWA-E-77 

WATER ANALYSIS 

OBSERVATION WELL NUMBER BP-2WA 

Lsd 14 Sec 36 Twp 95 R 12 \\'4th 

Alberta Research Council 

( • 
Sample source Pump test (after 2 hours) BP-2WA 

Date sampled March 15, 1975 

c Major Constituents 

Percent 
Mg/L Meq/ L Cations or Anions 

Calcium (Ca++) 93 4.64 1.4 

Magnesium (Mg ++) 215 17. 66 5.5 

Sodium (Na+) 6875 299. 06 92.5 

Potassium (K+) 72.5 1.86 0.6 

Carbonate {C03J 0 0 0 

Bicarbonate (HC03) 3386 55 . 52 16.3 

0 Sulfate (SO~) 144 3.00 0.9 

Chloride (Cl-} 10050 283.41 82.9 

Nitrate (NO;) 

Silica. (Si02) 5.4 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 19110 

Total Anions (epm) 323 . 22 Total Cations (epm) 341.93 

Other Constituents 

( Lab: Field: 

Conductivity 25400 Temperature (C) 5.2 

pH 7.4 pH ].4 

c Fluoride (F-) 0. 19 Hg/L Carbonate cco;) 0 Hg/L 

Bromide 19.4 Bicarbonate (Hco; ) 3140 Hg/L 

Iodine 2. 2 Hydroxide (OH-} 

Conduc tivity 34000 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER BP- 2WA 

Lsd 14 Sec 36 Twp 95 R 12 W4th 

Alberta Research Council 

Sample source Pump test on BP - 2WA 

Date sampled March 15, 1975 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (S0'4) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Sio 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 337.6 

Mg/L Meq/L 

12 0.6 

204 17.0 

6775 294.6 

52 1.3 

0 0 

3196 52.4 

].3 0.2 

10120 285.0 

0 0 

5.2 

19150 

Total Cations (epm) 

Other Constituents 

Lab: 

Conductivity 8000+ 

pH 8.2 

Fluoride (F-) 0.4 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

BP-2WA-E-77 

Percent 
Cations or Anions 

0.2 

5.4 

94.0 

0.4 

0 

15.5 

0.1 

84.4 

0 

313.5 

6.9 

0 

3806 

8000+ 



WATER ANALYSIS 

OBSERVATION WELL NUMBER 

Lsd 14 Sec 36 Twp 95 

Alberta Research Council 

( 
Sample source Pump test \_ 

Date sampled March 15, 

c 
Calcium (Ca ++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate cso;) c Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) soluable 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

( 
\.....-

Total Anions (epm) 

( Lab: 

Conductivity 

pH 

Fluoride (F ) 

l Manganese 

BP-2WA 

R 12 W4th 

(after 12 hours) BP-2WA (C & GLL) 

1975 

Major Constituents 

Mg/L Meq/L 

82 4.10 

221 18.18 

7125 309.84 

73 1. 87 

0 0 

3318 54.42 

49 1. 02 

10360 292.15 

15.0 

19975 

333.99 Total Cations ( epm) 

Other Constituents 

7.8 

0.46 

0.05 

Field: 

Temperature (C) 

pH 

Carbonate (C03) 

Bicarbonate (HCO~) 

Hydroxide (OH ) 

Conductivity 

BP-ZWA-E-77 

Percent 
Cations or Anions 

1.2 

5.5 

92.7 

0.6 

0 

15.7 

0.3 

84.0 

347.59 



SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL. NUMBER BP 2\IA 

Lsd llt Sec 3f Twp 95 R 12 W4th 

Alberta Research CoYncil 

( 
Sample source Pump Test on D P \!ell 2\IA 

Date of sampling March 15. 1975 

Total dissolved solids 19.150 Mg/L 

ELEMENT VALUE ELEMENT VALUE 

Ag NO Li • 01 

Al NO Mg H 

As <, 0 1 Mn NO 

B ,02 Mo NO 

Ba .005 Ni tiD 

( Be ND Pb NO 

Bi tiD Sb ND 

Ca .o~ Si . oo4 

Cd tiD Sn NO 

Co 1!0 Te <.005 

Cr NO Ti NO 

Cu • DOl v HO 

Fe NO Zn <.005 

Ge NO Zr NO 

Hg NO 

Explanations : All values are in percent of total dissolved solids. 

( M • Greater than 0.1\ 
N.D . = Not detected (less than • 001%) 

( 



( 

( 

( 

0 

( 
\. 

( 

WATER ANALYSIS 

OBSERVATION WELL NUMBER BP - 2WA 

Lsd 14 Sec 36 Twp 95 R 12 W4th 

Alberta Research Council 

Sample source Pump test (after 24 hours) BP - 2WA (C & GLL) 

Date sampled March 16, 1975 

Major Constituents 

Mg/L Meq/L 

Calcium (Ca++) 165 8.23 

Magnesium (Mg ++) 227 18.66 

Sodium (Na+) 6550 284. 93 

Potassium (K+) 71.3 1.83 

Carbonate (co;) 0 0 

Bicarbonate (HC03) 3721 61 . 02 

Sulfate cso;) 107 2. 23 

Chloride (Cl-) 10020 282.56 

Nitrate (NO;) 

Silica (Si02) 1.6 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 20!t60 

Total Anions (epm) 313.65 Total Cations (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Bromide 

Iodine 

Iron 

Other Constituents 

26 mmho 

6. 7 

0. 84 ppm 

15.1 ppm 

1.5 ppm 

1.0 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 

Bicarbonate (HC03) 

Hydroxide (OH ) 

Conductivity 

BP-2WA-E-77 

Percent 
Cations or Anions 

2.6 

6. 0 

90. 8 

0.6 

0 

17.7 

0.7 

81.7 

345.81 



BP-2WA-E-77 

WATER ANALYSIS 

OBSERVATION WELL NUMBER BP-2WA 

Lsd 14 Sec 36 Twp 95 R 12 W4th 

Alberta Research Council 

c Sample source After 36 hours of pumping (C &GLL) 

Date sampled March 16, 1975 

Major Constituents 

Percent r Mg/L Meq/L Cations or Anions 
\... (Ca++) 60 Calcium 3.0 

Magnesium (Mg++) 206 17.0 5 

Sodium (Na+) 7085 308.2 93 

Potassium (K+) 69 1.8 

Carbonate ceo;) 0 0 0 

Bicarbonate (HC03J 3294 54.0 15 

Sulfate (SO~) 58 1.2 0 

0 Chloride (Cl-) 10440 294.4 84 

Nitrate (N03) 

Silica. (Sio 2) 7.5 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 19765 

Total Anions (epm) 349.6 Total Cations (epm) 330 

c 
Other Constituents 

Lab: Field: 

( Conductivity Temperature (C) 

pH 7.9 pH 

Fluoride (F-) 0.59 mg/1 Carbonate ceo;) 

Bicarbonate (HC03) 

(_ Hydroxide (OH ) 

Con~uctivity 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER BP - 2WA 

Lsd 1lt Sec 36 Twp 95 R 12 W4th 

Alberta Research Council 

Sample source 

Date sampled 

After 48 hours of pumping (C & GLL) 

March 17, 1975 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (so:;) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

To~al Anions (epm) 358.2 

Mg/L 

179 

218 

7750 

90 

0 

3660 

210 

10420 

6.65 

21900 

Meq/L 

17.9 

337. I 

2. 3 

0.0 

60.0 

4.4 

293.8 

Total Cations (epm) 

Other Constituents 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

29,000 

7 .I 

0.48 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03J 

Hydroxide (OH-) 

Conductivity 

BP-2WA-E-77 

Percent 
Cations or Anions 

92.0 

0.6 

0.0 

16.8 

1.2 

82.0 

366.3 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER BP - 2WA 

Lsd 14 Sec 36 Twp 95 R 12 W4th 

Alber t a Research Council 

Sample source Bailed 

Date sampled September II, 1975 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HCOj) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

275.94 

Mg/L 

142 

205 

6550 

59 

0 

3738 

16.3 

7600 

0 

6.2 

138 

175 

19088 

Meq/L 

7.09 

16.86 

284. 91 

1.51 

0 

61.27 

0. 34 

214 . 33 

0 

Total Cations (epm) 

Other Constituents 

0. 5 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (Hco;) 

Hydroxide (OH ) 

Con due ti vi ty 

BP-2WA-E-77 

Per cent 
Cations or Anions 

2 

5 

92 

0 

22 

0 

78 

0 

310.37 

3.0 

7. 3 

0 ppm 

3928 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER BP-2WA 

Lsd llt Sec 36 Twp. 95 R 12 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled July 

Calcium (Ca ++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 

Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

16, 1976 

Major Constituents 

Mg/L Meq/L 

11t2.0 7.09 

19-4.0 15.97 

6813.0 296.35 

60.0 1. 53 

0.0 0.00 

3672.0 60.19 

3.0 0.06 

95-40.0 269.04 

0.3 0.00 

6.3 

145.2 

191.4 

18816 

329.29 . Total Cations (epm) 

Other Constituents 

Field: 

78000 

7.4 

0.4 Hg/L 

Temperature (C) 

pH 

Carbonate (C03) 

Bicarbonate (Hco;) 

Hydroxide (OH ) 

Con~uctivity 

BP-2WA-E-77 

Percent 
Cations or Anions 

2 

5 

92 

0 

18 

0 

82 

0 

320.93 

s.o 
7.0 

)953 Hg/L 
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BP-ZWA-G-77 

GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER BP - 2WA (continued) 

Lsd 14 Sec 36 Twp 95 R 12 W4th 

Alberta Research Council 

Ground elevation Total depth 

KB elevation 

Interval 
from to 

363 

368 

390 

398 

368 

390 

398 

415 

Description 

Sandstone, silty, greyish 

Sand, unsorted, some silt, coarsed grains up 
to 4 mm in diameter, no traces of bitumen 

Sand, unsorted sand and fine gravel angular 
grains up to 6 mm in diameter, no traces of 
bitumen 

Sand, thin layers of coaly hard bitumen 

Formation 
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BP-2WA-G-77 

GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER BP - 2WA 

Lsd 14 Sec 36 Twp 95 R 12 W4th 

Alberta Research Council 

Ground elevation 1036 . 5 To tal depth 

KB elevation 

Interval 
from to 

0 10 

10 22 

22 39 

39 40 

40 65 

65 66 

66 85 

85 92 

92 115 

115 126 

126 140 

140 158 

158 166 

166 210 

210 220 

220 237 

All depths refer to ground 

Description 

Silt, sandy, light brown to brown 

Clay, (till) hard, dark grey, some silt , 
some limestone pebbles, sandstone fragments 

Shale, (clay) dark grey, weathered 
shale, dark grey, thinly laminated 

Sandstone, medium grained, calcareous, 
white , poorly cemented 

Shale , (clay) dark grey, thinly laminated, 
fresh, silty and clayey, dark 

Shale, grey, with sandy layers, dark grey, 
thinly laminated 

Shale, (clay) interbedded with white fine 
grained sandstone, well cemented 

Tar sand, (sandstone) greyish brown, traces 
of oi I 

Tar sand, fine grained, silty, dark brown, 
poorly cemented, containing sericite, traces 
of oi 1 

Siltstone, clayey, some fine grained sand
stone, grey brown, containing sericite 

Tar sand, (sandstone) chocolate brown, oil
bearing 

Tar sand, {sandstone), fine grained, silty, 
chocolate brown, poorly cemented, oil - bearing 

Shale, (clay) silty and sandy inclusions, 
dark grey 

Tar sand, (sandstone) fine grained, dark or 
greyish brown, poorly cemented, some oil 

Tar sand, fine grained, some medium grains, 
greyish brown, some oil 

Tar sand, medium to coarse grained, dark brown, 
some oil 

Formation 

Drift 

Clearwater 

McMurray 
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BP- 2WA-G-77 

GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER BP - 2WA (continued) 

Lsd llt Sec 36 Twp 95 R 12 W4th 

Alberta Research Council 

Ground elevation 

KB elevation 

Interval 
from to 

237 

246 

2lt9 

251 

253 

256 

265 

275 

285 

292 

301 

306 

307 

311 

316 

336 

246 

249 

251 

253 

256 

265 

275 

285 

292 

301 

306 

307 

311 

316 

336 

Total depth 

Description 

Tar sand, some silty clay inclusions 

Tar sand, medium grained, some fine fine sand, 
dark brown 

Tar sand, fine grained , brown 

Tar sand, interbedded with white to light 
grey silty clay 

Tar sand, fine grained, dark brown, some coarser 
grains, some oi I 

Tar sand, fine to medium grained sandstone, dark 
brown, with silty inclusions or layers 

Sandstone, medium grained 

Sandstone, medium to coarse grained with fine 
sand and silt inclusions 

Sandstone, medium grained, some fine sand 

Sandstone, fine grained , dark brown, some silt, 
poorly cemented 

Sandstone, fine to medium grained, greyish brown 

Shale, (clay) silty, dark grey Inclusions 

Tar sand, (sandstone) sand, fine grained, 
chocolate brown, some oil 

Sand, clayey and silty, some coarser grains , 
brownish grey 

Sand, fine grained , dark brown medium to coarse 
grained, some fines 

Sand, unsorted silt to very coarse sand, greyish 
colour 

Formation 

Sandstone medium to coarse grained, poorly cemented, 
some fine sand and silt 



WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER BP - 2WA BP-2WA-H-77 

Lsd 14 Sec 36 Twp 95 R 12 W4th 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER BP-2WA 

Lsd 1.4 Sec36 Twp95 R12 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATION WELL NUMBER BP-2WA 

Lsd 14 Sec 36 Twp 95 R 12 W4th 

Alberta Research Council 

Elevation of top of casing 1038.0 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Mar 5/75 
Mar 15/75 35.02 TOC 923.1 

Mar 20/75 37.01 TOC 916.6 
Mar 31/75 35.96 TOC 920.0 
Apr 16/75 35.32 TOC 922.1 
Hay 12/75 34.85 MP 926.3 
June 10/75 35.79 MP 923.2 
July 9/75 35.80 HP 923.2 
Aug 13/75 35.77 MP 923.3 
Sept 11/75 35.04· HP 925.7 

35.74 MP 923.4 
Oct 7/75 35.66 MP 923.6 
Nov 6/75 35.51 HP 924.1 
Dec 6/75 35.66 HP 923.6 
Jan 6!76 35.86 HP 923.0 
Feb 6!76 35.58 MP 923.9 
Mar 5/76 35.62 MP 923.8 
Apr 7/76 35.64 MP 923.7 
Hay 5/76 35.67 MP 923.6 
June 1/76 35.52 MP 924.2 
June 22/76 35.58 MP 924.0 
July 15/76 35.54 MP 924.1 

35.49 HP 924.3 
Aug 10/76 35.47 MP 924.4 
Aug 31/76 35.57 HP 924.0 
Sept 28/76 35.44 MP 924.5 
Oct 27/76 35.40 HP 924.6 
Nov 23/76 35.47 MP 924.4 
Dec 20/76 3S.!i4 11P 324.1 

MP - Depth from measuring point 
TOC - Depth from top of casing 

BP- 2WA-W-77 

Comments 

Well completed 
Pump test; Water samples 
T = 7000 to 14000 IGPD/FT 
s = 4 to 7 x lo-4 

MP = 2.58 1 TOC, (1040.6) 

After sample; temp. 3°C 

New HP = 0.83 m TOC, (1040.7) 

After sample; temp. 5°C 
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WELL CONSTRUCTION . 

OBSERVATION WELL NUMBER SP - 3W 

Lsd 5 Sec 21 Tp 95 R 12 Mer lt 

Alberta Research Council 

Note: 

---.----
1 

KB ft 

all depths refer to 
Ground 

I 
t 

Open hole interval 30 ft 

3 m 

Open hole diameter lt 3/lt in 

BP-3W-C-77 

.,._ TOC elev 1131.1 ft 

Ground elevation 1128 ft 

- Surface casing OD 

-- Bottom casing 

-

-

Cemented to 

Main casing 5 I /2 in 

Bottom casing 331 ft 
100.9 m 

Cemented to surface 

_ Total depth 361 ft 
110 m 

in 

ft 

m 



WATER ANALYSIS 

OBSERVATION WELL NUMBER 

Lsd 5 Sec 21 Twp 95 

Alberta Research Council 

( Sample source Bai Jed 

Date . sampled July 15, 

c 
Calcium (Ca++) 

Magnesium (Mg ++) 

Sodium (Na +) 

Potassium (K+) 

Carbonate (CO~) 

Bicarbonate (HC03) 

c Sulfate (S04) 

Chloride (Cl-) 

Nitrate (No;) 

Silica. (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

( Total Anions (epm) 

( 
Lab : 

Conductivity 

pH 

Fluoride (F-) 

BP-3W 

R 12 W4th 

1976 

Major Constituents 

Mg/L Meq/L 

43.0 2. 15 

42.0 3.46 

1650. 0 71 . 77 

17.9 0.46 

o.o o.oo 

947.0 15.52 

39. 7 0.83 

2340.0 65 . 99 

1.4 0.02 

15.3 

44. 0 

37.4 

4420 

82.36 Total Cations (epm) 

Other Constituents 

8000 

7. 8 

0.3 Hg/L 

Field : 

Temperature (C) 

pH 

Carbonate (co;) 

Bicarbonate (Hco;) 

Hydroxide (OH-) 

Con~uctiv i ty 

BP- 3W-E-77 

Percent 
Cations or Anions 

3 

4 

92 

0 

19 

80 

0 

77.83 

6. 0 

7. 4 

1039 Hg/L 
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BP-3W-G-77 

GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER BP - 3W 

Lsd 5 Sec 21 Twp 95 R 12 W4th 

Alberta Research Council 

Ground elevation 1128.4 Total depth 361 

KB elevation 

Interval 
from to 

0 

3 

10 

13 

15 

30 

37 

52 

54 

61 

90 

141 

176 

182 

193 

195 

197 

201 

207 

210 

215 

218 

3 

10 

13 

IS 

30 

37 

52 

54 

61 

90 

141 

176 

182 

193 

195 

197 

201 

207 

210 

215 

218 

245 

Unknown 
All depths refer to ground level 

Description Formation 

Silt, clayey, light brown, rock fragments 

Clay, silty, light brown, rock fragments 

Clay, silty, grey, some gravel 

Clay, silty, grey to brown, some gravel 

Clay, silty, greyish brown, some sand 

Silt, clayey, grey, some fine gravel 

Shale, (clay) dark grey 

Shale, sandy, dark grey 

Shale, silty, dark grey 

Shale, dark grey 

Shale, silty and sandy, dark grey 

Shale, silty, dark grey 

Tar sand, (sandstone) silty, some coarser grains, 
brownish grey, oil-bearing 

Siltstone, light brown 

Shale, (clay) silty, dark grey 

Siltstone, clayey, light brown to brown 

Tar sand, (sandstone) some silt, fine grained, 
brown, oil-bearing 

Siltstone, greyish brown, clayey 

Tar sand, (sandstone) silty, brown, oil-bearing 

Tar sand, some fine sand, brownish, oil-bearing 

Tar sand, fine grained sandstone, brown to dark 
brown, oil-bearing 

Tar sand, siltstone, some fine sand brownish grey, 
containing sericite, oil-bearing 

Drift 

Clearwater 

McMurray 
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BP-3W-G·77 

GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER BP - 3W (continued) 

Lsd 5 Sec 21 Twp 95 R 12 W4th 

Alberta Research Council 

Ground elevation Tot a l de pth 

KB elevation 

Interval 
from to 

245 248 

248 263 

263 267 

267 280 

280 292 

292 302 

302 320 

320 325 

325 326 

326 361 

Description Formation 

Shale, (clay) silty, dark grey 

Tar sand, (siltstone) greyish brown , containing 
ser icite, some oil 

Shale, (clay) silty, greyish brown, traces of oil 

Tar sand, (sandstone) greyish brown, traces of oil 

Tar sand, greyish brown, traces of oil 

Tar sand, f ine grained sandstone, dark brown, 
containing sericite, some oil 

Tar sand, very fine grained, silty, brownish grey , 
some oi I 

Tar sand, fine grained, oil-bearing 

limestone, greyish white, weathered 

Limestone, light grey or whitish, fresh 

Beaverhill lake 
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GEOPHYSICAL AND GEOLOGICAL LOGS 
OBSERVATION WELL SITE BP-3W 

5-21-95 -12-W4 th 
ALBERTA RESEARCH COUNCIL 

GEOLOGICAL 
LOG 

-SP+(MV) 

10 

RESISTANCE 
{OHMS) 

0 

100 

200 

300 

1-'-"T""...._r-'_,. 0 b I 

8 

GAMMA 
(CPS I 

BP-)W-G-77 

POROSITY (%) 

0 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER BP - 3W 

Lsd 5 Sec 21 Twp 95 R 12 W4th 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER BP-3W 

Lsd 5 Sec 21 Twp 95 R 12 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATION WELL NUMBER BP - 3W 

Lsd 5 Sec 21 Twp 95 R 12 W4th 

Alberta Research Council 

BP-3W-W-77 

Elevation of top of casing 1 131 . 1 (Un t i 1 May 5/76) 
1127 .26 (After May 5/ 76) 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Mar 19/75 41.9 roc 993 . 7 
Har 20/75 39. 0 roc 1003.2 
May 12/75 36. 8 TOC 1010.4 
Hay 21/75 36.6 TOC 1011.0 
July 9/75 28.42 TOC 1037 .9 
Aug 13/75 29.31 TOC 1035 .0 
Sept 11/75 14.39 TOC 1083.9 
Oct 7/75 30.67 TOC 1030.5 
Nov 6/75 31 . 57 TOC 1027.5 
Dec 6/75 32.96 MP 1024.6 
Jan 6/76 33.24 HP 1023.7 
Feb 6/76 33.28 HP 1023.5 
Mar 5/76 33.35 MP 1023.3 
Apr 7/76 33.40 MP 1023. I 
Hay 5/76 29.95 HP 1034.5 
June 1/76 32 . 17 MP 1025.6 
June 22/76 32 . 52 HP 1024.4 
July 15/76 31. 18 HP 1028. 8 

31.49 HP 1027.8 
Aug I0/76 32 . 33 HP 1025. 1 
Aug 31/76 8.71 HP 1102 . 5 

Sept 28/76 30.48 HP 1031. I 
Oct 26/76 28.12 HP 1038.9 
Nov 23/76 31.69 HP 1027.2 
Dec 20/76 32.14 MP 1025.7 

MP - Depth from measuring point 
TOC - Depth from top of casing 

Comments 

Well completed 

Measurement questionable 

MP = 0. 48 m TOC, (1132.7) 

I. 17m of casing broken off 
New MP • I. 18m TOC , (1131. I) 

After sample; temp. 6°C 

Rain water could have infiltrated 
Into the casing 
Float out of well 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER BP - 4wA 

Lsd 9 Sec 20 Tp 95 R 12 Mer 4 

Alberta Research Council 

---.. ----
1 

KB ft 

l 
' 

Sand pack Ent f re hoI e frOtA ISO 
to lifO 

Note: all depths refer to 
Ground 

Open hole interval - ft 

- m 

Open hole diaaeter 6 3/4 i n 

BP-4WA-C-77 

•- TOC &lev 1128.3 ft 

Ground elevation I 126.8 f t 

- Surface casing OD 

- Botto111 cas i ng ft 

• m 

Cemented to 

- Mai.n casing 7 in 

- Bottom casing 1 ~0 ft 

47. 7 m 

Cemented 140 to 110 

._ Total depth 1~ ft 
54.9 m 

in 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER BP - 4WA 

Lsd 9 Sec 20 Twp 95 R 12 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled September I I, 1975 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++} 

Sodium (Na+} 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HCOj) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (No;) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

41.76 

Mg/L 

165 

0 

713 

42 . I 

132 

0 

97 

998 

16 

15 

118 

232 

6.4 

2822 

Meq/L 

8.23 

0 

31.01 

1.08 

4.40 

0 

2.02 

28. 14 

0.26 

6.94 

Total Cations (epm) 

Other Constituents 

7000 

11.5 

0.5 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 

Bicarbonate (Hco;) 

Hydroxide (OH-) 

Conductivity 

BP-4WA·E-77 

Percent 
Cations or Anions 

20 

0 

77 

3 

10 

0 

5 

67 

17 

40. 32 

3.0 

12 

169 

0 

279 

ppm 

ppm 

ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER BP-4WA 

Lsd 9 Sec 20 Twp 95 R 12 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled July 16, 1976 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

Mg/L Meq/L 

2.7 0.13 

0.0 o.oo 

1100.0 47.85 

37 -5 0.96 

295. 0 9. 83 

0.0 0.00 

234.0 4.87 

960.0 27.07 

6.9 0. II 

18.0 

44.8 2.63 

7-7 

0.0 

3010 

44.52 Total Cations (epm) 

Other Constituents 

Field: 

5400 

II . 6 

0.4 Hg/L 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH ) 

Con~uctivi ty 

BP-4WA-E-77 

Percent 
Cations or Anions 

0 

0 

98 

2 

22 

0 

II 

61 

0 

5-9 

48. 94 

5. 0 

10.4 

307 

67 

Hg/L 

Hg/L 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER BP - 4WA 

Lsd 9 Sec 20 Twp 95 R 12 W4th 

Alberta Research Council 

BP-4WA-G-77 

Ground elevation 1126.8 Total depth 180 

KB elevation 

Interval 
from to 

0 

4 

12 

40 

47 

65 

72 

80 

140 

157 

159 

163 

4 

12 

40 

47 

65 

72 

80 

140 

157 

159 

163 

180 

Depths refer to ground leve l 

Description 

Silt, sandy, light brown 

Clay, (till) silty, sandy, light brown to grey, 
fragments and pebbles of quartz and limestone 

Clay, silty, sandy, grey, with rock fragments, 
pebbles and boulders 

Clay, sandy, silty, dark grey, some fine gravel 

Clay, sandy, silty, dark grey, angular to rounded 
fine gravel 

Clay, silty, traces of sand, rock fragments 

Shale, (clay) silty, dark grey, weathered 

Shale, dark grey, thinly laminated fresh 

Shale, dark grey, silty, fine sandy layers 

Shale, dark grey to black, interbedded siltstone 
and fine grained sandstone 

Shale, silty, dark grey, traces of bitumen 

Tar sand, (sandstone) silty, dark grey, fine 
grained, oil-bearing 

Formation 

Drift 

Clearwater 

HcHurray 
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GEOPHYSICAL AND GEOLOGICAL LOGS 
OBSERVATION WELL SITE BP- .4 WA 

9 ·20-95-12-WA 
ALBERTA RESEACH COUNCIL 

GAMMA DENSITY 
Sp(MV) RESISTANCE (ohms) (Cps) ( Gms/cc) POROSITY(%) 

10 100 1000 10 AS 8 2 2.2 2.4 SA 45 30 21 

BP-4WA-G-77 

~~~~----~~--------~----~--------~----,-----r-----~----+-~--------~~0 

300 

10 802 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER BP - 4WA 

Lsd 9 Sec 20 Twp 95 R 12 W4th 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER BP-4WA 

Lsd 9 Sec 20 Twp95 R 12 W4th 

Alberta Research Council 
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BP-4WA-W-77 
WELL HISTORY 

OBSERVATION WELL NUMBER B~ - ltWA 
I 

Lsd 9 Sec 20 Twp 95 R 12 W4th 

Alberta Research Council 

( 
Elevation of top of casing 1128.3 

( Water level 
\ Depth to water elevation 

Date (meters) (feet) Comments 

Mar 19/75 Well completed 
Mar 20/75 31.39 TOC 1025.3 
Apr 17/75 30.44 TOC 1028.5 
May 12/75 31.09 MP 1029.7 MP .. 3. 38 I TOC I (1131.7} 
June 10/75 31.06 MP 1029.8 
July 9/75 30.98 MP 1030. 1 
Aug 13/75 30.93 MP 1030.2 
Sept 11/75 30.91 MP 1030.3 

31.11 MP 1029.7 After sample; temp. 3°C 
Oct 7/75 30.98 MP 1030.1 

(_ Nov 6/75 30.88 MP 1030.4 
Dec 6/75 30.87 MP 1030.4 
Jan 6/76 30.87 MP 1030.4 
Feb 6/76 30.79 MP 1030.7 
Mar 5/76 30.75 MP 1030.8 
Apr 7/76 30.70 MP 1031.0 
May 5/76 30.72 MP 1030.9 
June 1/76 30.59 HP 1031.4 
June 22/76 30.57 MP 1031.4 
July 16/76 30.59 MP 1031.4 

30.77 HP 1030.8 After sample; temp. 5°C 
Aug 10/76 30.69 MP 1031.0 
Aug 31/76 30.62 HP 1031.3 
Sept 28/76 30.55 MP 1031.5 
Oct 26/76 30.51 HP 1031.6 
Nov 23/76 30.44 HP 1031.9 c Dec 20/76 30.28 HP 1032.4 

( 

MP Depth from measuring point 
roc - Depth from top of casing 
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OBSERVATION WELL NUMBER FINA 73-6 

9 9 96 10 W4th 
ALBERTA RESEARCH COUNCIL 

WELL SITE DETAIL 

FINA 73-6 
• • 

(Pumr:;ing Well) (Observation Well) 

0 10 20 Metres 
~----~--~~----~~ 
0 20 40 tAJ Feet 

FINA 73-6-G-77 

• 
(Observation Well) 



FINA 73-6-G-77 

WELL CONSTRUCTION. 

( 
OBSERVATION WELL NUMBER FINA 73-6 

Lsd 9 Sec 9 Tp 96 R 10 Mer 4th 

Alberta Research Council 

( 
---,----

1 •- TOC elev 980.44 ft 

c KB ft 

I 
t 

Ground elevation 979 ft 

- Surface casing OD - in 

-- Bottom casing ft 

- m 

( 

- Main casing in 

N.B. This well was designated as the pumping well 
Aurf.-.n +.a.e• n# .. ~ .. ,..~ ,, 1-rl, 
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F INA 7 3-6- G - 77 

GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER FINA 73-6 

Lsd 9 Sec 9 Twp 96 R 10 W4th 

Alberta Res earch Counc il 

Ground elev a tion 

KB elevation 

Interval 
from to 

0 45 

45 68 

68 78 

78 88 

88 96 

96 100 

100 127 

127 158 

158 166 

166 171 

171 181 

181 186 

186 195 

195 209 

209 224 

224 254 

254 270 

270 282 
282 287 
287 306 
306 331 
331 336 
336 428 

979 To t a l depth 

Description Formation 

Not logged 

Oi lsand, very good b 1 tumen, fine grained, some clay 

Oi I sand, good bitumen, fine grained, some clay 

Oi I sand, excellent bitumen, fine grained 

011 sand, good bitumen, fine grained, some clay 

Water sand 

Oilsand, excellent bitumen, fine grained 

Oilsand, medium grained, good bitumen 

Oilsand, fair bitumen, medium grained, some clay 

Oilsand, excellent bitumen, medium grained 

50% oilsand, fair bitumen & SO% dark clay 

Ollsand, fair bitumen, medium grained, some clay 

Dark clay, patches of bitumen 

Grey clay 

Ollsand, fine grained, moderate bitumen 

Oilsand, good bitumen, medium grained, traces of 
dark clay 
Oi lsand, fair bitumen, medium gra ined, patches of 
dark clay 
Grey clay 

Silt with trace bitumen 

Grey-green clay 

Grey clay 

Grey clay & silt 

Water sand 



( 

( 

c 

(_ 

c 
( 

( 

FINA 73-6-G-77 

GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER FINA 73-6 

Lsd 9 Sec 9 Twp 96 R 10 W4th 

Alberta Research Council 

Ground elevation Total depth 

KB elevation 

Interval 
from to 

428 

458 

467 

458 

467 

483 

Description 

limestone, very argillaceous, tight 

limestone, becoming harder, less argillaceous, 
trace pyrite 

Limestone, argillaceous, tight 

Formation 
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FINA 73-6 

GEOPHYSICAL AND GEOLOGICAL 
OBSERVATION WELL SITE 

9- 9- 96-10-W-4 th 
ALBERTA RESEARCH COUNCIL 

GeOLOGICAL 
LOG GAMMA (CPS) DEEP LATEROLOG POROSITY (%) 
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DRAWDOWN PLOT 
Well Number: FINA 73-6 
Date • M~RCH 4, 1974 
Obsen.ation well 117 feet from pumping 

RESULTS 
well 

0• 42 igpm 

T· 6.6 m2pd Pumping-• 
r • 117 ft Recovery-6 

\ 
100 1000 

Time-Minutes or t.yr 

' 

""' 
~ 
...... 
VJ 

I 
0' 

I ,. 
I ...... ..... 
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DRAWDOWN PLOT 
Well Number: FINA 73-6 
Date: March 23/24, 1974 

RESULTS 

Q = 47 IGPt~ 

T =134M2/DAY (141' well) 
150 M2JDAY (36' well) 

Storage coefficient= 0.0007 (141 1 well) 
= 0.0120 (36 1 well) 

lOr---------------------------~--------------------------.---------------------------.----------------------------.--------------------------, 

to~----------------------~~----------------------t---------------~-------+------------------------+-----------------------4 

/lATCH PO 1 "T FOR 1 
OBSERVATION WEll AT I~ 1 •u • Jo-3 

w(u) • 1 

/lATCH POINT FOft 1 
OBSERVATION WELL AT J6 

•• - lo-3 
w(u) • I 

~~~-----------------------L------------------------L------------------------L------------------------~-----------------------1 
.0001 .001 .01 0.1 1.0 10 

1fr2 ( Mmg:~· ) 

"TT 

z 
)> 

'-1 
w 

I 

"' I 
)> 
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'-1 
'-1 



WATER ANALYSIS 

( OBSERVATION WELL NUMBER FINA 73-6 

Lsd g Sec 9 Twp g6 R 10 W4th 

c 

c 

c 

( 

c 

( 

Alberta Research Council 

Sample source Pump test on FINA 73-6 @ 3 hours 

Date sampled March 23/74 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

P . (K+) otass1um 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (No;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved. solids 

Total Anions (epm) 33.12 

Lab : 

Conductivity 

pH 7.7 

Major Constituents 

Mg/L Meq/L 

49.9 2.49 

27. 0 2.22 

631 27.44 

33 0.84 

0 0 

1139-9 18.68 

16.0 0.33 

500 14.10 

0.3 0 

1828 

Total Cations (epm) 

Other Constituents 

Field: 

Temperature (C) 

pH 

Fluoride (F-) 1. 3 ppm Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH ) 

Conductivity 

FINA 73-6-E-77 

Percent 
Cations or Anions 

7. 5 

6.7 

83.2 

2. 6 

0 

56.4 

1.0 

42.6 

0 

32.99 

3.8 

2700 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER FINA 73-6 

Lsd 9 Sec 9 Twp 96 R 10 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Test on FINA 73-6 @ 22 hours 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Mar 24/74 

Silica (Si02 ) 

Hydroxide (OH - ) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Major Constituents 

Mg/L 

48.7 

27. 0 

631 

33. 0 

0 

1144.7 

19.0 

492 

0.6 

1748 

Meq/L 

2.43 

2.22 

27.44 

0.84 

0 

18.76 

0.40 

13.88 

0 

Total Anions (epm) 33.04 Total Cations {epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Other Constituents 

1.2 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

FINA 73-6-E-7 7 

Percent 
Cations or Anions 

7. 4 

6. 7 

83.3 

2.6 

0 

56. 8 

1.2 

42 . 0 

0 

32.93 

4. 0 

3300 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER FINA 73-6 

Lsd 9 Sec 9 Twp 96 R 10 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled September II, 1975 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

31.73 

Mg/L 

12 

21.6 

613 

13.8 

0 

1037 

5 

518 

1.5 

3.7 

16 

22.2 

1708 

Meq/L 

0.60 

1. 78 

26.66 

0.35 

0 

17.00 

0.10 

14.61 

0.02 

Total Cations (epm) 

Other Constituents 

3400 

7.9 

1.1 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (Hco;) 

Hydroxide (OH ) 

Conductivity 

FI NA 7 3- 6- E- 7 7 

Percent 
Cations or Anions 

2 

6 

91 

0 

54 

0 

46 

0 

29.39 

3.0 

8.8 

72 ppm 

936 ppm 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER FINA 73-6 

Lsd 9 Sec 9 Twp 96 R 10 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled July 16, 1976 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HCOj) 

Sulfate (S04) 

Chloride (Cl.) 

Nitrate (NO;) 

Silica . (Sio2) 

Hydroxide (OH.) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

30.80 

Mg/L 

6. 8 

18.1 

713.0 

llf.6 

llf . 4 

1057.0 

6.0 

456.0 

0. 7 

lf.O 

11.5 

17.0 

1710 

Meq/L 

0.3lf 

1. 49 

31.01 

0.37 

0.48 

17.33 

o. 12 

12.86 

o.ot 

Total Cations (epm) 

Other Constituents 

3100 

8.4 

1. 1 Hg/l 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

CoJ)ductivity 

FINA 73-6-E-77 

Percent 
Cations or Anions 

4 

93 

2 

56 

0 

42 

0 

33.22 

4.0 

8.8 

101 

932 

Hg/l 

Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER FINA 73-6 

Lsd 9 Sec 9 Twp 96 R 10 W4th 

I I I I I I I I I I I I I I I 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER Fino 73-6 

Lsd 9 Sec 9 Twp 96 R 10 W4th 

Alberta Research Council 

I I I I I I I I I I I I I I I 

• 

• 

I I I I I I I I I I I I I I I 

s 10 IS 20 2S s 10 15 20 25 51015202S 

JANUARY FEBRUARY MARCH 

I I I I I I I I I I I I I I I I I I I I 

~ --~ -

0 w 
...J 

• i 
<( 
V) 

• 

I I I I I I I I I I I I I I I I I I I I 
5 10 15 20 2S S1015202S s 1015 2025 5 10 1S 20 25 

APRIL MAY JUNE JULY 

1976 

I I I I I I I I I 1 I I I I I 

/ • 

~ 
[/"""-/ --~ 

I I I I I I I I I I I I I I I 

5 10 15 20 25 5 10 15 20 25 s 10 15 20 25 

AUGUST SEPTEMBER OCTOBER 

Fino 73 - 6 - H - 77 

I I I I I I I I I I 

• • 

I I I I I I I I I I 

s 10 IS 20 2S s 10 1S 202S 

NOVEMBER DECEMBER 

17 13 

..... 12 

17 11 

..... 
10 

09 

08 

9 07 

I.. 06 

9 OS 

9 04 

r
m 
< m 
r-
m 
r
m 
~ 
~ 

0 
z 

..... 
CD 
CD ... 

VI 
CD 
Q) 

(i" 
< 
CD -













c 

( 

c 

0 

c 

c 
( 

WELL HISTORY 

OBSERVATION WELL NUMBER Fina 73~6 

Lsd 9 Sec 9 Twp 96 R 10 W4th 

Alberta Research Council 

Elevation of top of casing 980. 44 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Feb 26/74 
Mar 23/74 20.05 TOC 914.6 

Mar 25/74 
Mar 15/75 21.97 HP 910 . 7 

Apr 16/75 22.18 HP 910.0 
Hay 12/75 22. 10 HP 910. 3 
June 9/75 25.38 HP 899.5 
July 9/75 23.61 HP 905.4 
Aug 14/75 22.75 HP 908. 2 
Sept 11/75 22.86 HP 907 . 8 

23.31 HP 906 . 3 
Oct 7175 22.73 HP 908.2 
Nov 7175 22.62 HP 908.6 
Dec 7/75 22.45 HP 909.2 
Jan 7176 22.56 HP 908. 8 
Feb 6/76 22.11 HP 910.3 
Har 5/76 22.18 HP 910.0 
Apr 6/76 22.57 MP 908 . 8 
Hay 5/76 23.67 HP 905 . 2 
June 2/76 21.87 HP 911.1 
June 23/76 21.88 HP 911.0 
July 16/76 21.75 HP 911.5 

21.75 HP 911.5 
Aug 10/76 21.72 HP 911.6 
Aug 31/76 21.68 HP 91 l. 7 
Sept 29/76 21.53 HP 912.2 
Oct 27/76 21.51 HP 912.2 
Nov 23/76 21.50 HP 912.3 
Dec 22/76 21.52 HP 912.2 

MP - Depth froa aeasuring point 
TOC - Depth from top of casing 

FINA 73-6-W-77 

Comments 

Well completed 
Pump test; 1440 min; T • 9533, 
s .. 0.009 
Water sample 
Recorder & shelter installed; 
HP = 2.35• roc. (982 .8) 

After sample; temp . 3°C 

After sample ; temp. 4°C 
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DRAWDOlm PLOT 
Well Number: FINA 73-2 
Date: March 30/31, 1972 

- - - - - - - - - - - - - -
RESULTS 51 

Q = 33 IGPM 

T = 17.4 M2/0AY (pumping) 

Storage coefficient= 0.0013 
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FINA 73-2-C-77 

WELL CONSTRUCTION, 

c OBSERVATION WELL NUMBER FINA 73-2 

Lsd Sec Tp 96 R 11 Mer 4th 

Alberta Research Council 

( 
---.----

I ·- roc elev 942.36 ft 

c KB ft 

I 
t 

Ground elevation 941 ft 

- Surface casing OD - in 

-- Bottom casing ft 

- m 

c 
- Main casing in 

Note: all depths refer to 
ground Bottom casing 318 ft - 97 m 

0 Cemented to 

Top screen 318 ft 
97 m 

c 
Bottom screen 330 ft 

101 m 

( 
- Total depth 330 ft 

101 m 

N.B. This well was designated the "89 foot observation well 
during the test of March 30, 1974 . 



FINA 73· 2 ·E· 77 

WATER ANALYSIS 

( OBSERVATION WELL NUMBER FINA 73-2 

Lsd Sec Twp 96 R 11 W4th 

Alberta Research Council 

c Sample source Bailed 

Date sampled July 17, 1976 

Major Constituents 

c Percent 
Mg/L Meq/L Cations or Anions 

Calcium (Ca++) 1.1 0.05 0 

Magnesium (Mg ++) 11.2 0.92 2 

Sodium (Na+) 85o.o 36.97 97 

Potassium (K+) 13.8 0.35 

Carbonate ceo;) 38.4 1. 28 4 

Bicarbonate (HC03) 1488.0 24.39 68 

Sulfate (S04) 3.0 0.06 0 

(_ Chloride (Cl.} 360.0 10.15 28 

Nitrate (N03) 0.6 0. 01 0 

Silica . (Sio2) 5.1 

Hydroxide (OH.) 

Calcium (Acidified) 1.3 

Magnesium (Acidified) 12.5 

Total dissolved solids 1998 

0 Total Anions (epm) 35.90 Total Cations (epm) 38.30 

Other Constituents 

Lab : Field: 

(_ Conductivity 3500 Temperature (C) s.o 

pH 8.6 pH 8. 8 

Fluoride (F-) 0. 8 Hg/L Carbonate 
.. 

(C03 ) 86 Hg/L 

( Bicarbonate (Hco;) 1401 Hg/L 

\... 
Hydroxide (OH-) 

Con~uctivity 
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OBSERVATION WELL NUMBER FINA 73~ 2 

1- 1 - 96 -11 W4th 
ALBERTA RESEARCH COUNCIL 

WELL SITE DETAIL 

• (Observation Well) 

• (Pumping Well ) 

• FINA 73-2 
(Observation Well) 

0 10 20 Metres 
~----~--~~------~ 
0 20 40 60 Feet 

FINA 73-2-G - 77 



( 

( 

c 

( 

GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER FINA 73-2 

Lsd Sec Twp 96 R II W4th 

Alberta Research Council 

Ground elevation 

KB elevation 

Interval 
from to 
(feet below KB) 

0 

15 

30 

35 

45 

50 

60 

90 

100 

112 

193 

207 

227 

239 

259 

275 

278 

282 

352 

15 

30 

35 

45 

50 

60 

90 

100 

112 

193 

207 

227 

239 

259 

275 

278 

282 

352 

259 

Description 

Clay 

Clayey silt 

Fine sand, some clay 

Clayey silt 

Silty clay 

Silt, fine grained sand 

Clay - some silt 

Fine sand, clayey 

No recovery 

Bituminous sand, fine grained 

Grey clay, some fine grained sand 

Bituminous sand, fine grained 

Grey clay, some silt and fine grained sand 

Bituminous sand 

Clay 

Bituminous sand, coarse grained 

Clay 

Water bearing sand, traces of clay 

Green clay 

FINA 73-2-G-77 

Total depth n o 

Formation 

Drift 

HcHurray 



( 

( 

( 

c 

( 

(_ 

( 

GEOPHYSICAL AND GEOLOGICAL LOGS 
OBSERVATION WELL SITE FINA 73-2 

1- 1- 96-11-W4 
ALBERTA RESEARCH COUNCIL 

GeOLOGICAL 
LOG 

GAMMA 
(CPS) 

F INA 73-2-G-77 

POROSITY ('){,) 
60 30 0 

--

1 
p 

. 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER FINA 73-2 

Lsd 1 Sec 1 Twp 96 R 11 W4th 

I I I I I I I I I I 1 I I I I 

I I I I I I I I I I I I I I I 

5 10 15 20 25 5 10 15 20 25 5 10 15 20 25 

JANUARY FEBRUARY MARCH 

I I I I I I I I I I 

I I I I I I I I I I 

5 10 15 20 25 51015 2025 

APRIL MAY 

FINA 73-2-H-77 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 

• 
• • ~ 

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

• 

I I I I I I I I I I I I I I I I I I l I I I I I I I I I I I I I I I I 

5 10 15 20 25 5 10 15 20 25 5 10 IS 20 25 5 10 15 20 25 5 10 15 20 25 510152025 5 10 IS 20 25 

JUNE JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER 

1975 



( 

( 

c 

( 

( 

(_ 

WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER Fino 73-2 

Sec 1 Twp 96 R 11 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATION WELL NUMBER Flna 73-2 

Lsd Sec Twp 96 R II W4th 

Alberta Research Council 

Elevation of top of casing 942.36 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 26/74 
Mar 30/74 50. 14 TOC 777.9 

Apr 16/75 66 .95 TOC 875.4 

Hay 12/75 51.2 HP 777 
June 9/75 52 HP 774 
July 9/75 50. 72 HP 778.5 
Aug 14/75 50. 53 MP 779.2 

Sept 11/75 50. 64 HP 778.8 
Oct 7/75 50. 58 HP 779.0 
Nov 6/75 50. 73 HP 778.5 
Dec 7175 50. 71 HP 778.6 
Jan 7/76 50. 76 MP 778.4 
Feb 6/76 50.69 HP 778.6 
Mar 5/76 50. 89 HP 778.0 
Apr 6/76 50. 91 HP 777.9 
Hay 5/76 50. 79 HP 778.3 
June 2/76 50. 79 HP 778.3 
June 23/76 50.93 MP 777.8 
July 16/76 50.70 HP 778.6 

50. 71 MP 778.6 
Aug 10/76 50.66 HP 778.7 
Aug 31/76 50. 57 HP 779 .0 
Sept 29/76 50. 47 HP 779.4 
Oct 27/76 50. 69 HP 778.6 
Nov 23/76 50.82 HP 778.2 
Dec 22/76 50. 95 HP 777 .8 

MP - Depth from measuring point 
TOC - Depth from top of casing 

FINA 73-2-W-77 

Comments 

Well completed 
Pump test ; T • 1254 . s = 0.006; 
water sample 
Measurement questionable; 
HP = 2.50' TOC, (944 .9) 

Counter we ight off 
Fish out we ight & float; 
re install recorder 
Too wet to sample 

After sample; temp. 5°C 











r~ 0 0 0 

2 

4 

6 
Ill 
~ 

• 

(p ... 
(p 

~ 8 
I 
~ 
(p ... 

• ~ ~ ••• ~ ~ ••••• le ~. ~ • • • • • . ~.~ • ~ ... • • • • 
• 

~ 10 

0 ... 
.c. 12 ... 
Q. 

c! 
14 

16 

18 

20 

10 100 1000 

Time-Minutes or ~ 

(\ {'. 

DRAWDOWN PLOT 
Well Number: TENNECO 
Date = MARCH, 1974 

RESULTS 

Q• 200igpm 

T• pumping 132 m~d 
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WELL CONSTRUCTION , 

OBSERVATION WELL NUMBER TENNECO 1 

Lsd 1 o Sec 20 Tp 96 R 7 Mer 4th 

Alberta Research Council 

---.----
1 

KB 

I • 

Construction 

Surface casing 

wall thickness 

Main casing 

lb/ft 

lb/ft 

wall thickness in 

Screen slot width .020 in 

screen OD 4 in 

slots per foot 

material ss 

Sand pack 10-20 Grave 1 Pack 
235-260 ft 

Note: all depths refer to 
ground 

1 0 • - 3 1/211 pI pe 

ft 

-

N.B .: Gravel Pack washed with 100 pounds 
sod ium acid pyrophosphate 

TENNECO 1-C-77 

• - TOC elev 1120.1 •ft 

Ground elevation 1120(?) ft 

- Surface casing OD 

-- Bottom casing 

- Main casing 7 in 

+--

-

Bottom casing 245 ft 
74.7 m 

Cemented at surface 

Top screen 245ft 
74. 7m 

Bottom screen 260 ft 

79.3 m 
screen 411 0.0. 

Total depth 260 ft 

79.3 m 

None in 

ft 

m 
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WATER ANAlYSIS 

OBSERVATION WELL NUMBER TENNECO I 

Lsd 10 Sec 20 Twp 96 R 7 W4th 

Alberta Research Council 

Sample source TENNECO I 

Date sampled March 6, 

Calcium (Ca++) 

Magnesium (Mg ++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO~) 

Bicarbonate (HC0,3) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 8. 1 

Fluoride (F-) 

1974 - start of pump test 

Major Constituents 

Mg/L Meq/L 

41 2.05 

15 1. 25 

114 4.96 

9 0.23 

31 1.03 

453 ].43 

9 0.19 

2 0. 06 

0. 6 0.04 

446 

8.49 Total Cations (epm) 

Other Constituents 

Field : 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH.) 

Conductivity 

TENNECO 1- E- 77 

Percent 
Cations or Anions 

24 . 2 

14.7 

58.4 

2.7 

11.8 

84.9 

2. 1 

0.6 

0.5 

8.75 



c 

c 

r 
\.._ 

(_ 

( 

WATER ANALYSIS 

OBSERVATION WELL NUMBER TENNECO 

Lsd 10 Sec 20 Twp 96 R 7 W4th 

Alberta Research Council 

Sample source TENt~ECO 

Date sampled March 6, 1974 End of pump test 

Major Constituents 

Mg/L Meq/L 

Calcium (Ca++) 43 2. 15 

Magnesium (Mg++) 15 1.25 

Sodium (Na+) 114 lt .96 

Potassium (K+) 9 0.23 

Cart?onate ceo;) 37 9.02 

Bicarbonate (HC03) lt62 7.57 

Sulfate (S04) 7 0.15 

Chloride (Cl-) 0.04 

Nitrate (NO;) 0.5 0.03 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids lt62 

Total Anions (epm) 8.59 Total Cations (epm) 

Lab: 

Conductivity 

pH 8.2 

Fluoride (F-) 

Other Constituents 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivi ty 

TENNECO 1-E- 77 

Percent 
Cations or Anions 

25.0 

14.6 

57.7 

2.7 

13.7 

84.0 

1.6 

O.lt 

0. 3 

9.02 
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WATER ANALYSIS 

01\S EIW AT I ON WE 1.1. NIJMUEH TENNECO I 

l.~d 10 S<·l· 20 Twp 96 n 7 W4 t h 

Samp It' ~ ~~lll"l"l' B.Ji led 

U:a t l' s .11np ll·d September II, 1975 

Major Const itucnts 

. ' c a ll" i llln ( r a 

. ++ 
Magnc.· ~ •um tMg ) 

Sodium tNa+l 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HCOil 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 
• 

7.83 

Mg/1. 

31 

17. I 

Ill 

8.8 

0 

461 

~.3 

6 

0.8 

3.6 

32 

15 

412 

Mcq/1. 

I. 55 

I. 41 

4.83 

0.23 

0 

].56 

0.09 

0.17 

0.01 

Total Cations (epm) 

Other Constituents 

760 

7. 1 

l.ltppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HCOj) 

Hydroxide (OH-) 

Conductivity 

TENNECO 1-E- 77 

Percent 
Cations or Anions 

19 

18 

60 

3 

0 

96 

2 

0 

8.01 

2.5 

7.8 

0 ppm 

lt15 ppm 



TENNECO 1-E- 77 

WATER ANALYSIS 

OBSERVATION WELL NUMBER TENNECO 

( Lsd 10 Sec 20 Twp ·~6 R 7 W4th 

Alberta Research Council 

( Sample source Bailed 

Date sampled July 17, 1976 

Major Constituents 

Percent 

( Mg/L Meq/L Cations or Anions 

Calcium (Ca++) 24.0 I. 20 15 

Magnesium (Mg++) 16 . 5 I. 36 17 

Sodium (Na+) 116.0 5.05 64 

Potassium (K+) 9.6 0.25 3 

Carbonate ceo;) o.o o.oo 0 

Bicarbonate (HCOj) 444. 0 7. 28 94 

Sulfate cso:;> 3.8 0.08 

c Chloride (Cl-) 14. 0 0. 39 5 

Nitrate (NO;) 0. 3 o.oo 0 

Silica. (Si02) 1.3 

Hydroxide (OH-) 

Calcium (Acidified) 26.4 

Magnesium (Acidified) 17.3 

Total dissolved solids 384 

Total Anions (epm) 7. 76 ' Total Cations (epm) 7.85 

(_ 
Other Constituents 

Lab: Field: 

( Conductivity 690 Temperature (C) s.o 
pH 7.9 pB 7.9 

Fluoride (F-) 1.2 Hg/L Carbonate ceo;> 
Bicarbonate (HC03) 473 Hg/l 

Hydroxide (OH ) 

Con~uctivity 













( 

f 
\ 

( 

( 

0 

(_ 

( 

TENNECO 1-G-77 

O BSERVATION WELL NUMBER TENNECO 

10-20-96- 7 W4th 
ALBERTA RESEARCH COUNCIL 

• 
(Observation Well) 

WELL SITE DETAIL 

TENNECO 1 
• • 

(Pumping (Observation 
Well) Well) 

• 
(Observation 

Well} 

• 
(Observation 

Well} 

0 10 20 Metres 
~----~--~~------~ 

0 20 40 60 Feet 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER TENNECO 

Lsd 10 Sec 20 Twp 96 R 7 W4th 

Alberta Research Council 

Ground elevation 

KB elevation 

Interval 
from to 

0 38 

38 44 

44 72 

72 111 

Ill 192 

192 234 

234 259 

260 

U 20 

Description 

Clayey sand and gravel, some clay 
stringers 

Sandy clay 

Clayey sand & gravel,some clay stringers
some bitumen 

Gray shale with siltstone stringers 

Bituminous sandj some shale, siltstone 
and water bearing ~and stringers 

Shale with siltstone stringers 

Water bearing sand 

Shale 

TENNECO 1-G-77 

Total depth 260 

Formation 

Drift 

Clearwater 

McMurray 
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GEOPHYSICAL AND GEOLOGICAL LOGS 
OBSERVATION WELL SITE TENNECO 

10-20- 96- 7--W4 th 
ALBERTA RESEARCH COUNCIL 

GEOLOGlCAl 
t OG 

I!U 1$ T AKCE GAMMA 
I OHM! I - I CPS J 

TENNACO 1-G-77 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER TENNECO 1 

Lsd 10 Sec 20 Twp 96 R 7 W4th 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER Tenneco 1 
Te.nneco 1 - H - 77 

( Lsd 10 Sec 20 Twp 96 R 7 W4th .. 

Alberta Research Council 
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WELL HISTORY 

OBSERVATION WELL NUMBER TENNECO 1 

Lsd 10 Sec 20 Twp 96 R 7 W4th 

Alberta Research Council 

Elevation of top of casing 1 I 20. I 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Mar 2/74 
Mar 6-7/74 7.03 TOC 1097.0 
July 10/75 7. 05 TOC 1097. 0 
Aug 14/75 7.07 HP 1099.5 

Sept 11/75 7.83 HP 1097. 0 
7. 81 HP 1097. 1 

Oct 7/75 7. 79 HP 1097 . 1 
Nov 7/75 7. 77 HP 1097.2 
Dec 7/75 7.74 HP 1097.3 
Jan 11/76 7.82 HP 1097.1 
Feb 7/76 7.78 HP 1097.2 
Mar 6/76 7.95 HP 1096. 6 
Apr 6176 7.87 HP 1096. 9 
Hay 6176 7.94 HP 1096. 7 
June 2/76 7. 92 HP 1096. 7 
June 23/76 7.92 HP 1096.7 
July 17/76 7.87 HP 1096.9 

7. 85 MP 1097.0 
Aug 11/76 7.89 MP 1096.8 
Sept 1/76 7.87 HP 1096.9 
Sept 28/76 7.82 HP 1097. 1 
Oct 27/76 7.75 HP 1097.3 
Nov 24/76 7.79 HP 1097. 1 
Dec 21/76 7.82 MP 1097. 0 

MP - Depth from measuring point 
TOC - Depth from top of casing 

TENNECO 1-W- 77 

Comments 

Well completed 260 1 T.D . 
48 hour pump test 208 IGPH 

Install recorder & shelter; 
HP = 2.65• roc. (1122.7) 

After sample; temp. 2.5°C 

After sample; temp. 5°C 
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SHELL OBS-7-C-7 

WELL CONSTRUCTION, 

OBSERVATION WELL NUMBER SHELL OBS-7 

Lsd 10 Sec 25 Tp 95 R IO Mer 4th 

Alberta Research Council 

---,----

Construction 

Surface casing 

wall thickness 

Main casing 

wall thickness 

I 
KB 6 

I 
' 

lb/ft 

14 lb/ft 

- in 

Note: all depths refer to 
ground 

ft 

Open hole interval 375 ft 

114 m 

Open hole diameter 4 7/8 in 

•- roc elev ft 

Ground elevation 

- Surface casing OD 

-- Bottom casing - ft 

-m 

- Main casing 5 1/2 in 

Bottom casing 367 ft 

112 m 

Cemented to 267 

._ Total depth 750 ft 

229 m 

N.B.: Well was drilled to 983ft and plugged back 
with cement to 750' 

953 ft 

- in 
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SHELL OBS-7-G-77 

GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER SHELL OBS-7 

Lsd 10 Sec 25 Twp 95 R 10 W4th 

Alberta Research Council 

Ground elevation 953 Total depth 750 

KB elevation 

Interval 
from to 

0 
310 

380 

405 

445 

475 

480 

500 

510 

565 

575 

590 

595 

615 

620 

625 

630 

310 
380 

405 

445 

475 

480 

500 

510 

565 

575 

590 

595 

615 

620 

625 

630 

635 

All depths refer to ground level 

Description 

No report 
Calcareous grey/green soft shale - no shows 

Limestone. no shows. argillaceous 

Soft grey shale 

Limestone - no shows -oil staining along 
hairline fractures 

Soft grey shale 

limestone. no shows. silty 

Anhydritic, 1 i my do 1om I te no shows 

Interbedded shale. gypsum and anhydrite beds 
with minor limestone 

80% gypsum and anhydrite with dark brown oil 
stain lining gypsum sealed fractures and vugs -
bleeding small drops of tar 

50% gypsum and anhydrite, 25% shale, 25% dolo
mite trace C with small drops of bleeding tar 

Soft grey shale 

limy dolomite trace C with scattered brown oil 
stain 

Dolomitic limestone trace C with scattered oil 
stain and bleeding drops of tar 

Dolomitic limestone with scattered dark brown 
oil stain along gypsum sealed fractures 

limestone mottled dark brown oil staining with 
trace limestone, uniform dark brown oil stain. 
Bleeding drops of tar and possibly small amount 
of lighter gravity oil 

Limestone with 10% anhydrite (fracture and vug 
filling?). Oil stain in vugs- bleeding drops 
of tar 

Formation 

Waterways 
(Beaverhill Lake) 

Elk Point 
(Prairie Evaporite 

Me thy 
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SIU:LL OBS~7-G-77 

GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER SHELL OBS-7 (Continued) 

Lsd Sec Twp R W4th 

Alberta Research Council 

Ground elevation Total depth 

KB elevation 

Interval 
from to 

635 

640 

643 

640 

643 

Description 

Limestone, no shows - interbedded anhydrite 

No samples taken. Established stabilized 
water production rate with air lift at 30 gpm. 
Salinity by AgN03 titration Is 24,000 ppm NaCl 

Drilled without regaining circulation or cutting 
samples 

Formation 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER SHELL OBS-7 

Lsd 10 Sec 25 Twp 95 R 10 W4th 

Alberta Research Council 

Sample source 

Date sampled 

SHEll OBS-7 (SCL) 

August 17, 1972 

Major Constituents 

Calcium (Ca ++) 

Magnesium (Mg++) 

Sodium (Na+) 

. (K+) Potass1um 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Na + K 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 7. 1 

Fluoride (F-) 

H2s None 

Mg/L 

1032 

271 

6960 

0 

390 

2944 

10947 

Meq/L 

51.50 

22. 29 

302.63 

0 

6. 39 

61.32 

308. 71 

22544 calculated 

Total Cations (epm) 

Other Constituents 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HCO~) 

Hydroxide (OH-) 

Conductivity 

SHELL OBS-7-E-77 

Percent 
Cations or Anions 

13 . 7 

6.0 

80.4 

0 

1.7 

16.3 

82.0 



SHELL OBS-7-E-77 

WATER ANALYSIS 

OBSERVATION WELL NUMBER SHELL OBS-7 

( Lsd 10 Sec 25 Twp 95 R 10 W4th 

Alberta Research Council 

Sample source Balled 

( Date sampled July 16, 1976 

Major Constituents 

P<:'rccnt 

c Mg/L Meq/L Cations or Anions 

Calcium (Ca ++) 5.5 0. 27 4 

Magnesium (Mg++) 2.) 0.19 3 

Sodium (Na+) 158.0 6. 87 92 

Potassium (K+) 5.0 o. 13 2 

Carbonate ceo;) 7.2 0.24 3 

Bicarbonate (HC03) 142.0 2.33 32 

Sulfate (S04) 13.6 0. 28 4 

c Chloride (Cl-) 160.0 4.51 61 

Nitrate (NO;) 0.) o.oo 0 

Silica . (Sio2) 0.1 

Hydroxide (OH-) 

Calcium (Acidified) 5.4 

Magnesium (Acidified) 2.5 

Total· dissolved solids 380 

Total Anions (epm) 7.37 Total Cations (epm) 7.46 

C. Other Constituents 

Lab: Field: 

(_ 
Conductivity 730 Temperature (C) 6.0 

pH 8.4 pH 9.0 

Fluoride (F-) 0. 6 Mg/l Carbonate cco;) 53 Hgll 

Bicarbonate (Hco;) 68 Hg/l 

(_ Hydroxide (OH-) 

Con?uctivity 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER SHELL OBS-7 
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WELL HISTORY 

OBSERVATION WELL NUMBER SHELL OBS-7 

Lsd 10 Sec 25 Twp 95 R 10 W4th 

Alberta Research Council 

Elevation of ·top of casing 953.02 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Aug 24/72 23.80 TOC 878 
Sept 3/72 22.34 TOC 883 
Oct 8/75 21.75 TOC 881.7 
Nov 17/75 22.54 HP 882.9 
Dec 7175 22.50 MP 883.0 
Jan 7/76 22.65 HP 882.5 
Feb 6/76 22.47 HP 883.1 
Mar 5176 22.51 HP 883.0 
Apr 6/76 20.86 HP 888.4 
May 5/76 22.08 HP 884.4 
June 2/76 22.06 HP 884.4 
June 23/76 22.09 MP 884.3 
July 16/76 21.78 MP 884.3 

22.15 HP 883.0 
Aug 10/76 21.79 MP 884.2 
Aug 31/76 21.82 MP 884.1 
Sept 29/76 21.69 MP 884.6 
Oct 27/76 21.70 HP 884.5 
Nov 24/76 21.73 HP 884.4 
Dec 22/76 21.88 MP 883.9 

MP Depth from measuring point 
TOC - Depth from top of casing 

SHELL OBS-7-W-77 

Comments 

Well completed - plugged to 750 1 

Ground level 

MP = 1.16 m TOC, (956.8) 

New MP = 0.83 m TOC, (955.7) 
After sample; temp. 6°C 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER SHELL PW-4 

Lsd 10 Sec 25 Tp 95 R 10 Mer 4th 

Alberta Research Council 

---,----
1 

KB 

I • 

Construction 

Surface casing 

wall thickness 

Main casing 

wall thickness 

Screen slot width 

screen OD 

slots per foot 

•aterial ss 

54.5 lb/ft 

.38 in 

28 lb/ft 

.264 in 

.020 in 

6 5/8 in 

Note: all depths refer to 
ground 

20 ft - 6 5/8 in casing 

10 ft - 6 5/8 in casing 

ft 

SHELL PW-4-C · 77 

• - TOC elev ft 

Ground elevation 

- Surface casing OD 13 3/8 

-- Bottom casing 17 ft 

5.2 m 

,._ Main casing 8 5/8 in 

-
-

-

Bottom casing 235 ft 
71.6 m 

Cemented to 215 

Top screen 249 
75.9 

Bottom screen 270 
82.3 

Top screen 280 
85.4 

Bottom screen 290 
88.4 

ft 

m 
ft 
m 
ft 
m 

ft 
m 

._ Total depth 301 ft 
91.8 m 

955 ft 

in 
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GEOPHYSICAL AND GEOLOGICAL LOGS 
OBSERVATION WELL SITE SHELL PW-4 

10-25 -95 -lO-W4 th 
ALBERTA RESEARCH COUNCIL 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER SHELL PW-4 

Lsd 10 Sec 25 Twp 95 R 10 W4th 

Alberta Research Council 

Sample source SHELL PW-4 (SCL) 

Date sampled February 2, 1975 Time 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (N03) 

Na + K 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 8.18 

Fluoride (F-) 

Iron 0 

H2S 0 

Mg/L 

19 

25 

1130 

0 

1327 

39 

1050 

Meq/L 

0.95 

2.06 

49. 17 

0 

21.75 

0.81 

29.62 

3590 calculated 

Total Cations (epm) 

Other Constituents 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (Hco;) 

Hydroxide (OH-) 

Conductivity 

SHELL PW-4-E-77 

Percent 
Cations or Anions 



WATER ANALYSIS 

( OBSERVATION WELL NUMBER 

Lsd 10 Sec 25 Twp 95 

Alberta Research Council 

( Sample source Bailed 

Date sampled July 16, 

( 
Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 

Bicarbonate (HC03) 

Sulfate (S04J 

0 Chloride (Cl-) 

Nitrate (N03J 

Silica. (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

r Total Anions (epm) 

\... 

Lab: c Conductivity 

pH 

Fluoride (F-) 

SHELL PW-4 

R 10 W4th 

1976 

Major Constituents 

Mg/L Meq/L 

58.0 2.89 

31.0 2.55 

1113.0 48.41 

15.8 0.40 

0.0 o.oo 
1388.0 22.75 

36.7 0.76 

1010.0 28.48 

1.0 0.02 

4.0 

60.5 

33.0 

7910 

52.01 " Total Cations (epm) 

Other Constituents 

5200 

7-5 

1.5 Hg/L 

Field: 

Temperature (C) 

pH 

Carbonate (C03J 

Bicarbonate (Hco;) 

Hydroxide (OH-) 

Con~uctivity 

SHELL PW- 4-E-77 

Percent 
Cations or Anions 

5 

5 

89 

0 

44 

2 

55 

0 

54.26 

6.0 

7.2 

Hg/L 













WATER LEVEL HYDROGRAPH 

( OBSERVATION WELL NUMBER PW-4 SHELL PW-4-H-77 

Lsd 10 Sec 25 Twp 95 R 10 W4th 
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VVATER LEVEL HYDROGRAPH 

( 
OBSERVATION WELL NUMBER SHELL PW-4 SHEll PW - 4 - H - 77 

Lsd 10 Sec 25 Twp 95 R 10 W4th 

Alberta Research Council 
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SHELL PW-4-W-77 

WELL HISTORY 

OBSERVATfON WELL NUMBER SHELL PW-4 

Lsd 10 Sec 25 Twp 95 R 10 W4th 

Albe rta Research Council 

( El evation of t op of ca s ing 955 .0 

0 
Water level 

Depth to water elevation 
Date (meters) (feet) Comments 

Feb 1/75 Well completed 301 1 T. D. 
Oct 8/75 42 . 55 TOC 815.4 
Nov 17/75 32 . 18 HP 851 . 9 MP • 0.76 m TOC, (957. 5) 
Dec 7175 29.03 MP 862 . 3 
Jan 7/76 29. 62 MP 860 . 3 
Feb 6176 28 . 14 HP 865 . 2 
Har 5/76 26. 92 MP 869 . 2 
Apr 6/76 25 . 33 HP 874 . 4 
Hay 5/76 23 . 98 HP 878 . 8 
June 2/76 22.95 MP 882.2 
June 23/76 22.39 HP 884.0 New MP = 0.73 m TOC , (957.4) 
July 16/76 21.71 HP 886 .2 

0 21.72 HP 886. 2 After sample; temp . 6°C 
Aug 10/76 21. 18 HP 887.9 
Aug 31/76 20.67 HP 889.6 
Sept 29/76 21 . 51 HP 886.8 
Oct 27/76 24. 06 HP 878.5 
Nov 24/76 23. 40 HP 880.6 
Dec 22/76 22 .84 HP 882.5 

0 

0 

( 
MP Depth from measuring point 
TOC - Depth from top of cas ing 
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WELL CONSTRUCTION, 

OBSERVATION WELL NUMBER SHELL PW-2 

Lsd 10 Sec 24 Tp 95 R 9 Mer 1tth 

Alberta Research Council 

---,----
1 

KB 6 ft 

I • 

Construction 

Surface casing 

wall thickness 

Main casing 

lb/ft 

28 lb/ft 

wall thickness .264 in 

Screen slot width - in 

screen OD - in 

slots per foot 

material ss 

Sand pack 26-103 

Note: all depths refer to 
ground 

~ ~ 
~ 
~ 

SHELL PW-2-C-77 

~- TOC elev ft 

Ground elevation 1053.51 ft 

- Surface casing OD 

-- Bottom casing - ft 

-

- m 

Main casing 8 5/8 in 

Bottom casing 52 ft 
16 m 

-- Top screen 52 ft 
16 m 

- Bottom screen 73 
22 

_ Total depth I 03 ft 

31.4 m 

ft 
m 

in 
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ORAWDOWN PLOT 
Well Number: SHELL PW2 
Date: AUGUST 10-16. 1972 

RESULTS 

Q• 229 igpm 

T• pumping 154m2pd Pumping-• 

recovery 432m2pd Recovery-A 

•• 

:\ 
• .,. 

• 

10000 100000 

en 
:::z: , 
r
r-

~ 
I 

N 
I 
> 
I ...., ...., 



( 

(_ 

( 

0 

(_ 

WATER ANALYSIS 

OBSERVATION WELL NUMBER SHELL PW-2 

Lsd 10 Sec 24 Twp 95 R 9 W4th 

Alberta Research Council 

Sample source 

Date sampled 

SHELL PW-2 @ 12 hours pumping @ 275 igpm SCL 

August 10, 1972 Time 

Major Constituents 

Mg/L Meq/L 

106 5.29 

17 1.40 

Calcium (Ca ++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03J 

Sulfate (S04) 

Chloride (Cl-) 

Na + K 27 1.17 

.. 
Nitrate (N03) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 7.4 

Fluoride (F-) 

0 0 

439 7.20 

2 0.04 

22 0. 62 

613 calculated 

Total Cations (epm) 

Other Constituents 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

SHELL PW-2-E-77 

11.45 pm 

Percent 
Cations or Anions 

67.3 

17.8 

14.9 

0 

91.6 

0.5 

7.9 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER SHELL PW-2 

Lsd 10 Sec 24 Twp 95 R 9 W4th 

Alberta Research Council 

Sample source 

Date sampled 

SHELL PW-2 @ 146 hours @ 275 igpm SCL 

August 16, 1972 Time 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (No;) 

Na + K 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

Major Constituents 

Mg/L 

105 

20 

26 

0 

451 

22 

Meq/L 

5. 24 

1. 64 

1.15 

0 

7.39 

0.02 

0. 62 

625 calculated 

Total Cations (epm) 

Other Constituents 

Field: 

Temperature (C) 

pH 7.3 pH 

Fluoride (F-) Carbonate (co;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conduct i vi ty 

SHELL PW- 2 - E~ 7 ~ 

1. 30 pm 

Percent 
Cations or Anions 

65.3 

20.4 

14. 3 

0 

82 . 0 

0.2 

7.7 



SHELL PW- 2-E- 77 

WATER ANALYSIS 

OBSERVATION WELL NUMBER SHELL PW-2 

( Lsd 10 Sec 24 Twp .95 R 9 W4th 

Alberta Research Council 

Sample source Balled 

( Date sampled July 17, 1976 

Major Constituents 

Percent 

c Mg/L Meq/L Cations or Anions 

Calcium (Ca++) 102.0 5.09 71 

Magnesium (Mg++) 16 . 4 1. 35 19 

Sodium (Na+) 15.0 0.65 9 

Potassium (K+) 2.5 0.06 

Carbonate (co;) 0~ 0 o.oo 0 

Bicarbonate (HC03) 388.0 6. 36 96 

Sulfate (SO~) 4.3 0.09 

Chloride (Cl-) 6.0 0.17 3 

( Nitrate (No;) 1.2 0.02 0 

Silica. (Sio2) 14.4 

Hydroxide (OH-) 

Calcium (Acidified) 101.2 

Magnesium (Acidified) 17.6 

Total dissolved solids 384 

Total Anions (epm) 6.64• Total Cations (epm) ].16 

0 Other Constituents 

Lab: Field: 

Conductivity 600 Temperature (C) s.o 

pH 7.6 pH 6.5 

Fluoride (F- ) 0.2 Hg/L Carbonate ceo;) 

Bicarbonate (HCO~) 478 Hg/L 

(_ Hydroxide (OH ) 

Con~uctivity 













WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER SHEll PVV-2 SHEll PW - 2 - H - 77 

Lsd 10 Sec 24 Twp 95 R 9 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATION WELL NUMBER SHELL PW-2 

Lsd 10 Sec 24 Twp 95 R 9 W4th 

Alberta Research Council 

Elevation of top of casing 1053.51 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Aug 7/72 
Aug 10-16/72 3.0 TOC 
Nov 18/75 3.18 HP 1045.0 
Dec 7/75 ).20 HP 1044.9 
Jan 7/76 3.48 HP 1044. 0 
Feb 7/76 3.56 HP 104). 7 
Mar 6/76 ).76 HP 1043.1 
Apr 7/76 3.90 HP 1042.6 
1-\ay 6176 3.60 HP 104).6 
June 2/76 ).44 HP 1044.1 
June 23/76 ).46 HP 1044.0 
July 17/76 3.42 HP 1044.2 

).41 HP 1044.2 
Aug 11/76 ).45 HP 1044.1 
Sept 1/76 3.39 HP 1044.3 
Sept 29/76 3.29 HP 1044.6 
Oct 27/76 3.20 HP 1044.9 
Nov 24/76 ).28 HP 1044.6 
Dec 22/76 3.48 HP 1044.0 

MP - Depth from measuring point 
TOC - Depth from top of casing 

SHELL PW-2-W-77 

Coallents 

Well completed 103' T.D. 
6 day pump test @ 229 IGPH 
HP • 0.58 m TOC. (1055 . 4) 

After sample; temp. 5°C 
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ORAWDOWN PLOT 
Well Number: HOME 4 
Date : March 4-10 . 1975 

RESULTS 

0• 50 igpm 

T•pvmping 20m2pd 
recovery 17 m2pd 

Pumping-• 
Recovery-A 

A 
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WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER HOME !t 

Lsd 3 Sec 28 Tp 94 R 9 Mer !tth 

Alberta Research Council 

Construction 

Surface casing 

wall thickness 

Main casing 

wall thickness 

---.----
I 

KB ft 

l 

lb/ft 

- lb/ft 

- in 

Screen slot width in 

screen OD 

slots per foot 

material ss 

Sand pack Yes 

4 in 

Note: all depths refer to 
ground 

HOME 4-C- 77 

•- roc elev 1063.56 ft 

Ground elevation 1062.7 ft 

- Surface casing OD 

_. Bottom casing ft 

- II 

- Main casing 5 1/2 in 

-

-

Bottom casing 280 ft 
85.4 m 

Cemented at surface 

Top screen 285 

86 .9 

ft 
m 

Bottom screen 310 ft 
94.5 m 

Screen 4 in 

Total depth 316 ft 
96. 3 • 

- in 



HOME 4-E-77 

SPECTRAL EMISSION ESTIMATES 

OBSERVATION WELL. NUMBER Home 4 

Lsd 3 Sec 28 Twp 94 R 9 W4th 

( 
Alberta Research Council 

Sample source Home 4 

Date of sampling t4arch lt, 1975 

c Total dissolved sol ids 6940 Mg/L 

ELEMENT VALUE ELEMENT VALUE 

Ag HD Li .01 

Al 110 Mg t-1 

As <,01 Mn ND 

B .02 Mo tm 

Ba .005 Ni uo 

c Be NO Pb ND 

Bi ND Sb NO 

Ca .08 Si .02 

Cd tiD Sn ~10 

Co till Te <.oos 

Cr tiD Ti tiD 

Cu ND v NO 

Fe ~10 Zn <.005 

0 Ge flO Zr NO 

Hg NO 

(_ Explanations: All values are in percent of total dissolved solids. 
M • Greater than 0.1\ 
N.D. = Not detected (less than • OOH) 

( 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER Home 4 

Lsd 3 Sec 28 Twp 94 R 9 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Pump test on Home 4 

March 4, 1975 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (No;) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 124 .862 

Mg/L 

20 . 6 

58.5 

2550.0 

23 .8 

19.2 

1581.0 

62.0 

3440.0 

0.4 

5.7 

6940.0 

Meq/L 

1.03 

4.81 

110 .92 

0.61 

0 .64 

25.91 

1.29 

97 . 01 

0.01 

Total Cations (epm) 

Other Constituents 

Lab: 

Conductivity 8000+ 

pH 8.4 

Fluoride (F- ) 0.4 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (Hco;) 

Hydroxide (OH-) 

Conductivity 

HOME 4-E - 77 

Percent 
Cations or Anions 

0.9 

4. 1 

94. 5 

0.5 

0.5 

20 . 8 

1.0 

77.7 

0.0 

4.0 

7.2 

0 

1932 

9756 

ppm 

pp~ 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER HOME 4 

Lsd 3 Sec 28 Twp . 94 R 9 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Home 4 (\oil LL) 

March, 1975 

Major Constituents 

Na & K 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Itt on 

Mg/L Meq/L 

64 3-19 

58 4. 77 

2481 107. 94 

0 0 

1625 26.65 

20 0.42 

3150 88.83 

6630 

Total Cations (epm) 

Other Constituents 

].52 

1.02 ppm 

1.5 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bi carbonate (HC03) 

Hydroxide (OH- ) 

Con~uctivity 

HOME 4-E-77 

Percent 
Cations or Anions 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER HOME 4 

Lsd 3 Sec 28 Twp 94 R 9 W4th 

Alberta Research Council 

Sample source Balled 

Date sampled September II, 1975 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

Mg/L Meq/L 

72 3.59 

66 5.43 

2700 I 17. 44 

23.8 0.61 

0 0 

1918 31.44 

22 0.46 

3600 101.52 

0 0 

6. 5 

71 

64 

7352 

133.42 Total Cations (epm) 

Other Constituents 

7.5 

0.9 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (Hco;) 

Hydroxide (OH-) 

Conductivity 

HOME 4-E-77 

Percent 
Cations or Anions 

3 

4 

92 

0 

0 

24 

0 

76 

0 

127.07 

4.0 

7.8 

0 ppm 

352 ppm 
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WATER ANALYSIS 

( OBSERVATION WELL NUMBER HOHE 4 

Lsd 3 Sec 28 Twp 94 R 9 W4th 

Alberta Research Council 

( Sample source Balled 

Date sampled July 18. 1976 

Major Constituents 

c Percent 
Mg/L Meq/L Cations or Anions 

Calcium (Ca++) 65.0 3.24 3 

Magnesium (Mg ++) 63 .0 5.19 4 

Sodium (Na+) 2550. 0 110.92 93 

Potassium (K+) 24.2 0.62 

Carbonate (co;) o.o o.oo 0 

Bicarbonate (HCOj) 1764.0 28.91 23 

Sulfate (S04) 17.2 0.36 0 c Chloride (Cl-) 3378.0 95.26 77 

Nitrate (NO;) 0. 4 0.01 0 

Silica. (Si02) 4.3 

Hydroxide (OH-) 

Calcium (Acidified) 68.2 

Magnesium (Acidified) 60.5 

Total dissolved solids 6914 

c Total Anions (epm) 124.!)4 Total Cations (epm) 119.97 

Other Constituents 

Lab: Field: 

( Conductivity 78000 Temperature (C) 6.0 

pH 8. 3 pH 7.3 

Fluoride (F-) 0.9 Hg/l Carbonate cco;) 

( Bicarbonate (HCOj) !864 Mg/L 

Hydroxide (OH ) 

Con~uctivity 













( 

( 

c 

c 

0 

( 

( 

GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER HOME I+ 

Lsd 3 Sec 28 Twp 94 R 9 W4th 

Alberta Research Council 

Ground elevation 

KB elevation 

Interval 
from to 

0 

21+ 

26 
28 

60 

64 

65 

68 

74 

79 

90 

,, .. 
116 

117 

120 

158 

165 

167 
169 
176 
184 
195 
220 

235 

245 

262 

261+ 
278 
305 

24 

26 

28 
60 

61+ 

65 

68 

74 

75 

90 

1\4 

116 

117 

120 

158 

165 

167 

169 
176 
184 

195 
220 

235 
245 
262 
264 
278 
305 
316 

1062 

Unknown 
all depths refer to ground 

Description 

Till - sandy 

Sand 

Till - sandy 

Sand - some clayey sand 

Sand 

Clay 

Sand 

Gravel 

Clay 

Grave l 

Sandy gravel 

Clay 

Rich tarsand 

Clay 

Rich tarsand - some sand str ingers 

Sand - some tarsand 

Rich tarsand 

Sand 

Rich tarsand - sand stringers 

Sand - clayey sand 

Rich tarsand 

Tarsand - medium 50% clean sand 

Tarsand - lean - 50% sand 20% clay 

Cliiy 

Sand - some lean tarsand 

Rich tarsand 

Tarsand - medium with 25% sand 

Sand - some lean tarsand 

No samples 

316 l i~stone 

HOME 4-G- 77 

Total depth 316 

Formation 

N.B. Descriptions taken from cored hole which collapsed before compJetion. 
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GeOPHYSICAL AND GEOLOGICAL LOGS 
OBSERVATION WELL SITE HOME 4 

3-28-94-9 W4th 
ALBERTA I!ESEARCH COUNCIL 

GEOLOGICAl - .w+IMVI 
lOG 

RESISTANCE IOHMSl 

HOME 4-G-77 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER HOME 4 

Lsd 3 Sec 28 Twp 94 R 9 W4th 

Alberta Research Council 
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I I I I I I I I I I I I I I I 

5 10 15 20 25 5 10 15 20 25 5 10 15 20 25 

JANUARY FEBRUARY MARCH 

I I I I I I I I I I 

• 

I I I I I I I I I I 
5 10 15 20 25 5 10 15 20 25 

APRIL MAY 

I I I I I I I I I I I I I I I I I I I I 

~ r~ 
.,.,-. ~ 

I I I I I I I I I I I I I I I I I I I I 
5 10 15 20 25 5 10 15 20 25 5 10 15 20 25 5 10 15 20 25 

JUNE JULY AUGUST SEPTEMBER 

19~ 

HOME 4- H- 77 

I I I t I I I I I I I I I I 

..... 
"" 1\ --'"' , • 

I I I I I I I I I I I I I I I 
5 10 15 20 25 5 10 15 20 25 5 10 15 20 25 

OCTOBER NOVEMBER DECEMBER 

1 
~ 

036 m < m 
r 

1035 ~ 

1034 

m 

~ ..... 
0 
2 













( 

c 

c 

( 

( 

( 

WELL HI STORY 

OBSERVATrON WELL NUMBER HOME 4 

Lsd 3 Sec 28 Twp 94 R 9 W4th 

Alberta Research Council 

Elevation of top of casing 1063.56 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Feb /75 
Mar 4/75 9.04 TOC 1033.91 
Ha r l1-1 0/75 
Apr 16/75 9.02 TOC 1034.0 
June 6/75 8.87 TOC 1034.5 
July 9/75 8.83 TOC 1034.6 
Aug 13/75 9.57 HP 1034.8 
Sept 11/75 9.47 MP 1035. I 

9.51 HP 1035.0 
Oct 7175 9.41 HP 1035.3 
Nov 7/75 9.34 HP 1035.6 
Dec 7/75 9.41 HP 1035.3 
Apr 7/76 9.68 HP 1034.4 
Hay 5/76 9.51 MP 1035.0 
June 2/76 9.70 HP 1034.4 
June 23/76 9.76 HP 1034.2 
July 18/76 9.72 HP 1034.3 

9.74 HP 1034.2 
Aug 10/76 9. 72 HP 1034.3 
Aug 31/76 9.70 MP 1034.4 
Sept 29/76 9.60 MP 1034.7 
Oct 27/76 9.54 HP 1034.9 
Nov 24/76 9.54 MP 1034.9 
Dec 22/76 9.59 MP 1034.7 

MP - Depth from measuring point 
TOC - Depth from top of casing 

HOME 4-W-77 

Comments 

Well completed 310 1 T.O. 

6 day pump test @ 50 IGPM 

HP = 2.65' TOC, {1066.21) 

After sample; temp. 4°C 

After sample; temp. 6°C 
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INTRODUCTION 

(1977 UPDATE) 

This publication represents the first update for Sites 1, 2, 3, 
6, 7, 8, and 9. Included in each site sect ion is material related to 

well history, water chemistry, annual hydrograph and, in one case, 

geological and geophysical logs which were collected during 1976. 

1-77 

Included in this volume are "Summary of Contents" pages for each 

well site for 1975 and 1976. These summarize the number of pages issued 

in 1976 and 1977 for each well at each site and allow verification of the 

total number of pages issued. 

A considerable amount of add i tional work was done at Site I during 

February, 1976. A new hole was drilled, drill stem tested and comple

ted to a depht of IOltO feet. New -"Geological Sample Description" pages 

are included herein for this site. The sample descriptions differ from 

the previous descriptions because a better sampling technique was utili

zed and a different geologist examined them. 

ACKNOWLEDGMENTS 

The installation and monitoring of wells in this Program was funded 

by Alberta Energy and Natural Resources; Non-Renewable Resources Division. 

· Numerous persons and companies contributed to the success of the 

field program. Their assistance is acknowledged. 

Hr. R. Lalley, of Bomay Oilfield Services, provided invaluable 

assistance in the planning and execution of the field program. His 

conscientious work is gratefully acknowledged. 

Council personnel working on the project were H. Brulotte, K. Holmes, 

G. Jean, N. Nastasa, G. Sjostrom, and H. Walls. Their dedicated work was 

a great asset to the project. 



1-77 

Various oil companies have contributed to the Observation Well 

Netowrk thourgh the loan of wells Installed by them. These companies 

weret as of August 31, 1976: BPOG Operations Ltd., Petrofina Canada 

Ltd.t Tenneco Oil and Minerals Ltd.t Shell Canada Ltd. and Home Oil 

Company Ltd. 

D. A. Hackbarth 

EDMONTON 

1977 
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PAGE INDEXING 

The numbering of pages in the report is as follows: 

where: 

Well Number 

Subject Code 

L 

G 

c 
D 

A 

E 

H 

w 

\~ell Number - Subject Code - Year of Publication 

the name used for designating the well 

as follows : 

Introduction (no site number indicated) 

Legend (no site number indicated) 

General site information including geological logs, 

geophysical logs, site plan (no well number indicated) 

and summary of contents 

Well construction details 

Drill stem testing 

Aquifer testing 

Chemical analyses including multielement analyses 

and routine water analyses 

Annual hydrograph 

Well history 

Year of Publication- the last two numerals of the year of publication. 

So that new pages may be easily added, pages have not been consecutively 

numbered. The user should insert new pages in the appropriate order within 

tha tabbed section for that particular well. 



Rock Unit 

t i 11 

sand & gravel 

sand 

sandstone 

sandstone, arkosic 

si It 

siltstone 

siltstone & sandstone 

clay 

clay, sandy 

claystone, shale 

sandstone & shale 

oi 1 sand 

limestone 

I imestone, shaley 

dolomite 

dolomite, argillaceous 

rock salt 

gypsum & anhydrite 

coal 

igneous rock 

L-77 

GEOLOGICAL LEGEND 

Stratigraphic Unit 

Pleistocene and Recent 

Qd 

Ks 

Kl.b 

Kd 

Ksh 

Kpl 

Kj 

Kg 

Kc 

Kw 

Km 

Owd 

Obi 

Dsw 

Dmk 

Ope 

Dm 

Dmr 

01 

Cretaceous 

Devon ian 

Precambrian 

Surface deposits 

Smoky Group 

La Biche Formation 

Dunvegan Formation 

Shaftesbury Formation 

Pelican Formation 

Joli Fou Formation 

Grand Rapids Formation 

Clearwater Formation 

Wab is kaw Member 

McMurray Formation 

Woodbend Group 

Beaverhi 11 Lake Formation 

Slave Point Formation & 

Fort Vermilion Formation 

& Watt Mountain Format ion 

Muskeg Formation 

Prairie Evaporite Fo rmation 

Me thy Format ion 

(Keg River Formation equivalent) 

Mclean River Forma tion 

(Chinchaga Formation equivalent) 

La Loche Formation 

Undivided 

( 

r 

( 

( 
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Symbol 

C&GLL 

CPS 

elev 

epm 

ft 

gl 

ID 

i gpm 

KB 
lsd 

m 
2 m pd 

Mer 

Meq/L 

MFE 

Mg/l 

Min 

MP 

MV 

00 

ppm 

psi 

Q 

R 

RBP 

Road 

SCL 

All' c 

SYMBOLS 

Units or Parameter 

Analysis done at Chemical and Geological 

laboratories ltd. 

counts per second 

elevation in feet above mean sea level 

(geodetic datum) 

equivalents per mill ion 

foot 

ground level - feet above geodetic datum 

inside diameter - inches 

Imperial gallons per minute 

Kelly Bushing 

legal subdivision 

metre 

square metres per day 

meridian 

milliequivalents per litre 

multi formation evaluator 

milligrams per 1 itre 

minutes 

measuring point 

millivolts 

outside diameter - inches 

parts per million 

pounds per square inch 

pumping rate - igpm 

range 

recorder bypass 

road a 11 0\•lance 

L-77 

Analysis done at Shell Canada ltd., Exploration 

and Production Laboratory 



Symbol 

Sec. 

ss 

T 

t 

t• 

~t 

Tp 

TOC 

TSTM 

WILL 

Wt 

biocl 

brae 

bry 

calc 

carb 

cht 

fld 

glauc 

gvl 

hvy 

1 t 

mnrls 

pbl 

qtz 

strgr(s) 

stroms 

subang 

subrd 

Units or Parameter 

sect ion 

stainless steel 

transmissivity - square metres/day 

time since pumping started (pump testing) 

or time of flow period (drill stem testing) -

minutes 

time since pumping stopped - minutes 

time of shut in period - minutes 

township 

top of casing 

too small to measure 

L-77 

Analysis done at Western Industrial Laboratories ltd. 

weight 

GEOLOGICAL ABBREVIATIONS 

bioclast 

brachiopod 

bryozoan 

calcareous 

carbonaceous 

chert 

feldspar 

glauconite, glauconitic 

gravel 

heavy 

light 

minerals 

pebbles 

quartz 

stringer(s) 

stromotoporoids 

subangular 

sub rounded 
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SUMMARY OF CONTENTS 

( SITE NUMBER ONE 

Lsd 8 Sec 15 Twp 96 R II W4th 

Alberta Research Council 

( 
number of pages distributed for this site in 1976 

page title well name ·-
site 1-32 1-123 1-432 1-507 1-726 

Introduction 4 -- - -- -- --

( Legend 8 -- -- -- -- --

Site Plan I -- -- -- -- --

Geological 
Sample 

Description 5 -- -- -- -- --

Geophysical and 
Geological Logs I - -- -- -- --

() 
1'/dl Construction - I I I 1 I 

I Drawdown Plot - I 0 1 0 0 

[)rill Stem Test - 0 2 2 2 2 

Shut-In Pressure 
Data - 0 I I 2 2 

\~ater Analysis - 3 2 4 4 4 

Spectral 
Emission 

Estimates - 0 0 I I 0 

Water Level 
Hydrograph - I 1 I I I 0 

Well History - I I I 1 I 

0 

c 
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SUMMARY OF CONTENTS 

SITE NUMBER ONE 

.3d 8 Sec 15 Twp 96 R 11 W4th 

( Alberta Research Council 

number of pages distributed for this site in 1977 

I title well name page 
1-432 1-726 1-1040 site 1-32 1-123 1-507 

I 

Site Plan 1* - -- -- - - --

Geological 
Sample 

Description 4* - - - - -- - - --

Geophysical and 
Geological Logs 1* - -- - - - -

0 Well Construction - 0 I* 0 0 1* 1 

JJrawdown Plot - 0 0 0 0 0 0 

Drill Stem Test - 0 0 0 0 0 10 

Shut-In Pressure 
Data - 0 0 0 0 0 8 

0 Water Analysis - 1 1 2 2 1 3 

Water Level 
Hydrograph - 1 1 1 1 I ' 

( Well History - 1 1 1 ' 1 1 

*Supersedes pages distributed in 1976 

(_ 
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OBSERVATION WELL SITE 
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AlB EAT A RESEARCH COUNCIL 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER One 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

Ground elevation 

KB elevation 

Interval 
from to 
(feet below KB) 

8 10 

10 30 

30 35 

35 60 

60 75 

75 85 

85 120 

120 130 

130 160 

160 210 

850 

858 

Tot:ll depth 

Description 

Clay, medium grey, silty, calc, boulderchips 
(unsorted drift) 

Formation 

Drift 

1040 

Clay, medium grey, silty, calc, ferruginous. 
Siltstone, medium grey, argil Jaceous, sandy, 
calcareous, as strgrs on the bottom 

Clearwater 

Siltstone, medium grey, sandy, calc cement, qtz, 
glauc. Silty clay strgrs 

Sandstone, medium green, fine grained, silty, 
subrounded, well sorted, fair porosity, glauc, 
qtz. Interbedded siltstone, medium grey, sandy 
and silty, medium grey, calcareous clay (up to 
10%) 

Clay, medium grey, silty; calcareous siltstone 
medium grey, sandy, glauc on the bottom 

Sandstone, medium green, fine-medium grained, Wablskaw 
silty, subangular, medium sorted, good-excellent 
porosity, glauc, qtz. Thin clayey strgrs 

Sandstone, It brown, fine-coarse grained, subrounded, McMurray 
poorly sorted, fair porosity, moderate oil impregna-
tion, qtz, It cht, fld, ferruginous. Interbedded 
clay, medium grey, silty (up to IS%) 

Sandstone, It brown, fine grained, subrounded, wei I 
sorted, good porosity, no oi I stain. Clay, noedium 
grey, silty strgrs 

Sandstone, It brown, fine grained, argillaceous, 
subangular-subrounded, well sorted, fair porosity, 
slight-moderate oil impregnation, qtz, It cht, 
pyrite, fld; shale, medium-dark grey, interbedded 

Sandstone, lt brown, fine grained, subrounded, well 
sorted, fair porosity, moderate oil impregnation in 
strgrs, qtz, It cht. Shale, medium-dark grey, inter
bedded in the upper part 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER One (continued) 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

Ground elevation 

KB elevation 

Interval 
from to 
(feet below KB) 

210 230 

230 270 

270 340 

340 450 

Total depth 

Description 

Sandstone, It brown, fine grained, subrounded, 
well sorted, good porosity, slightly oil stained, 
qtz, It cht, pyrite 

Sandstone as above , moderate oil impregnation 
in strgrs. Thin beds of dark shale, mostly 
in the lower part 

Formation 

Sandstone, It brown, fine-medium grained, coarse
grained strgrs, subangular-subrounded, well-medium 
sorted, excellent porosity, no ol I stain, qtz, It 
cht, traces of pyrite, ferruginous pellets and 
dark hvy mnrls . Very thin shale strgrs in the 
lower part 

Sandstone, It brown, coarse-very coarse grained, 
strgr of granular grains (420-440 feet), angular
subangular, medium sorted, excellent porosity, 
very poorly oil stained in stringers, qtz, It 
cht, traces of pyrite 

1-G · 77 

450 460 Limestone, It grey-buff, mud supported and micro
granular, argillaceous, fossiliferous (cri noids, 
stroms, biocl). Poor vuggy porosity 

Beaverhi 11 Lake 

46o 490 

490 520 

520 550 

550 560 

Shale , medium grey, limy, grading to argillaceous 
limestone, fossiliferous (as above), pyrite 

Limestone, medium grey-buff, argillaceous , fos
siliferous, poor vuggy porosity. Shale, medium 
grey, calcareous, fossiliferous in the lower 
part (10-20%) 

Shale, It-medium grey , ca lcareous, fossiliferous , 
grading in stringers to limestone, It grey, 
argillaceous, pyrite, poor vuggy porosity 

Shale, medium grey, calcareous, fossiliferous, 
Interbedded with clayey siltstone, calcareous 



( 

( 

( 

( 

0 

( 

(_ 
.. 

GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER One (continued) 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

Ground elevation Total depth 

KB elevation 

Interval 
from to 
(feet below KB) 

560 600 

600 612 

612 620 

620 645 

645 665 

665 740 

740 750 

750 760 

760 770 

770 820 

Description 

limestone , buff, slightly argillaceous In the 
upper part, fossiliferous (crinoids, stroms, 
brae, biocl), pyrite traces 

limestone , light grey-buff, argillaceous, 
fossil iferous (crinoids), leaching, calcite 
recrystallization; anhydrite and pyrite 
traces 

Dolomite, medium-dark grey, calcareous, argil
laceous, fossil traces, partially replaced
partially recrystallzed, associated with shale, 
medium grey, dolomitic 

Shale, medium grey, dolomitic with white to 
medium grey silty anhydrite interbedded In 
the lower part 

Anhydrite, white-grey, powdery in the upper 
part, crystalline in the lower part, well 
leached, recrystallization . Interbeds of 
dolomitic grey shale in the upper part 

Rock salt, smoky grey, with grey anhydrite, 
gypsum and dolomitic shale in thin beds 

Anhydrite, white to grey , leaching, recrystal-
1 ization, dolomitic traces 

Rock salt, smoky grey, interbedded with medium 
grey dolomitic shale 

Anhydrite, grey to white, dolomitic, crystalline, 
gypsum bands 

Anhydrite, grey to white, crystalline, mottled, 
dolomitic in the upper part; leaching and 
replacement with crystalline calcite in the 
lower part; pyrite traces 

Formation 

Slave Point and 
Watt Hountain 

Prairie Evaporite 
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GEOLOGICAL SAMPLE DESCRIPTION 

SITE NUMBER One {continued) 

Lsd 8 Sec 15 Twp 96 R II W4th 

Alberta Research Council 

Ground elevation 1'ot:J I Jcpt.h 

KB elevation 

Interval 
from to 
(feet below KB) 

820 840 

840 850 

850 885 

885 895 

895 910 

910 930 

930 945 

945 98o 

980 990 

990 1005 

1005 1025 

1025 1040 

Description 

Dolomite, brown, fine-grained, fossiliferous, 
leaching, dolomite replacement, poor lntergranu
lar porosity 

Limestone, brown, dolomitic, sucrosic, fos
siliferous (biocl), pyrite traces bedded with 
gypsum, powdery, leaching, recrystallization 

Limestone, brown to buff, dolomitic in the 
bottom, fossiliferous {crinoids, bry, brae, 
biocl) fair vuggy porosity 

Shale, black, dolomitic , carbonaceous, 
fossi I i ferous 

Limestone, buff-brown, dolomitic , fossiliferous, 
poor-fair vuggy porosity, pyrite traces 

Oolomite, It brown,grading to dolomitic limestone 
argillaceous on the lower part, fossil lferous 
{brae, biocl), calcite and pyrite traces 

Dolomite, buff-grey, argillaceous, calcite traces 
grading to dolomitic shale in the lower part 

Shale, red,dolomitlc, qtz sand grains 

Anhydrite, white, dolomitic; dolomite, buff, 
argillaceous, fossiliferous 

Shale, red, dolomitlc,with gypsum beds 

Siltstone, red, sandy, dolomitic cement, qtz 
grains 

Sandstone, reddish, dolomitic, angular, poorly 
sorted, good-excellent porosity, qtz , fld, hvy 
dark mnrls, mica, ferruginous, argillaceous 
flakes. Granite, reddish in the bottom 

Formation 

He thy 

Mclean River 

La Lache 

P recamb r l an 



GEOPHYSICAL AND GEOLOGICAL LOGS 
OBSERVATION WELL SITE 

8- 15 - 96- 11 - W4 th 
ALBERTA RESEARCH COUNCIL 

GEOLOGICAL DRILLING RATE 
LOG (MIN. PER 10 FEET) 

0 25 
0 

75 125 0 90 140 840 1540 

SCALE CHANGE 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 1-32 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled Ju 1 y 13, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. {Si02) 

Hydroxide (OH-) 

Calcium {Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

43.54 

Mg/L 

11.6 

7.2 

1013.0 

7.5 

0.0 

1915.0 

226.0 

260.0 

6.8 

5.0 

30.8 

7.3 

2480 

Meq/L 

0.58 

0.59 

44.06 

0.19 

0.00 

31.39 

4. 71 

7.33 

0.11 

Total Cations (epm) 

Other Constituents 

4000 

8. I 

0.6 Hg/L 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 

Bicarbonate (HC03) 

Hydroxide {OH-) 

Con~uctivity 

1-32-E-77 

Percent 
Cations or Anions 

97 

0 

0 

72 

11 

17 

0 

45.43 

6.0 

7.8 

2044 Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 1-32 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 
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1-32- W-77 

WELL HISTORY 

OBSERVATION WELL NUMBER 1-32 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

( Elevation of top of casing 851.66 

Water level c Depth to water elevation 
Date (lleters) (feet) Com111ents 

Jan 6/76 2. 06 HP 847 .9 HP (854. 7) 
Feb 6/76 2. 06 HP 847 . 9 Frozen 
Feb 22/76 Well blown down with air 
Har 5/76 2. 47 HP 846.5 Frozen; HP • 0 . 91 m TOC, (854.6) 
Apr 6/76 Frozen 
Hay 5/76 2. 34 KP 846.9 Frozen 
June 1/76 5.68 KP 836.0 Frozen 
June 22/76 1.85 KP 848.5 
July 13/76 I. 78 HP 848.8 

2.32 HP 847.0 After sample; temp. 6°C 
Aug 10/76 2. 03 HP 847.9 
Aug 31/76 1.92 HP 848.3 

1.40 HP 848.1 Added 5 ga lions of kerosene; 

c water level elevation adjusted 
downward by 1.9 ft after this date 

Sept 28/76 1.58 HP 847.5 
Oct 26/76 1. 37 HP 848 . 2 
Nov 23/76 1.67 HP 847 . 2 
Dec 20/76 1. 98 HP 846 . 2 

( 

MP Depth from measuring point 
TOC - Depth froll top of casing 

( 
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1-123-C-77 

WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 1-123 

Lsd 8 Sec 15 Tp 96 R 11 W 4th 

Alberta Research Council 

KB 2 ft 

I • 

Construction 

Surface casing ni 1 lb/ft 

wall thickness 

Main casing 9.5 lb/ft 

wall thickness .205 in 

Screen slot width .007 in 

screen OD 3 1/2 in 

slots per foot 

material ss 

Sand pack no 

Note: all depths refer to KB 

5 ft - 3 in blank pipe --

5 ft - 3 in blank pipe -

.,. _ TOC elev 851.74 ft 

Ground elevation 

- Surface casing OD ni 1 

-- Bottom casing ft 

-

-

m 

Cemented to -

in Mllin casing 4 1/2 
Top perforations 73 ft 

27.4 m 

Bottom perforations 
Plug 

83 ft 
25.3 m 

Bottom casing 90 ft 
27 JR 

Cemented to surface 

Top screen 108 ft 
32 . 9 m 

Bottom screen 118 !t 

36 m 

Total depth 123 ft 
37.5 m 

N.B. - Perforation done with 20 gram charges at three 
charges per foot 

850 ft 

in 
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WATER ANAlYSIS 

OBSERVATION WELL NUMBER 1-123 

L s d 8 Sec 1 5 Twp 96 R 11 W 4 t h 

Alberta Research Council 

Sample source Bailed 

Date sampled July 13, 1976 

Major Constituents 

Mg/L Meq/L 

1·123-E-77 

PercE'nt 
Cations or Anions 

----------------------------Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HCOj) 

Sulfate (S04) 

Chloride (Cl.) 

Nitrate LNO;) 

Silica. (Si02) 

Hydroxide (OH") 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved SQlids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F.) 

12.76 

8.9 0.44 

21.2 

168.0 

93.0 

50.0 

561.0 

13.4 

56.0 

2.5 

2.8 

11.3 

21.1 

718 

1. 74 

7.31 

2.38 

1.67 

9.20 

0.28 

I. 58 

0.04 

Total Cations (epm) 

Other Constituents 

1200 

8.9 

0.4 Hg/L 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (Hco;) 

Hydroxide (OH ) 

Con~uctivity 

4 

15 

62 

20 

13 

72 

2 

12 

0 

11.88 

4.0 

9.1 

101 

488 

Hg/L 

Hg/L 
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Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 1-123 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

Eleva tion of top of cas ing 

Date 

Jan 6/76 

Feb 6/76 
Feb 22/76 

Mar 2/76 

Mar 5/76 
Apr 7/76 
Hay 5/76 
June 1/76 
June 22/76 
July 13/76 

Aug 10/76 
Aug 31/76 
Sept 28/76 
Oc:t 26/76 
Nov 23/76 
Dec: 20/76 

Depth to wa t er 
(me ters) 

9. 82 HP 

9.69 MP 
9.68 HP 

6.66 HP 
6.06 HP 
5.68 HP 
5.62 HP 
5.58 HP 
6. 07 HP 
5.61 HP 
5. 57 HP 
5.56 HP 
5.61 HP 
5.54 HP 
5.52 HP 

851- 74 

Water l evel 
e levation 

(feet) 

822.4 

822.8 
822 .8 

833.2 
835.1 
836 .4 
836.6 
836.7 
835. 1 
836 . 6 
8)6.7 
836.8 
8)6.6 
8)6.8 
836.9 

MP Dept h from measuri ng point 
TOC - Depth fr om t op of cas i ng 

1-12 3-W-77 

Comments 

HP (854.6) 
Recorder did not worked 
Recorder ~lfunc:tion (float sunk) 
Well blown down with air; heavy 
oi 1 in well 
Well perforated with 65 gram 
shots at 3 per foot , Interval 
71 to 82 
Pl•c:e plug at 84 ft 
HP • 0. 98 m TOC, (855.0) 

After sample ; temp . 4°C 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 1-432 

Lsd 8 Sec 15 Twp 96 R II W4th 

Alberta Research Council 

Sample source B I own from I -432 

Date sampled February 24, 1976 

Major Constituents 

Calcium (Ca ++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03} 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

4712.0 

Mg/L 

1300.0 

181.0 

106250.0 

81.0 

0.0 

254.0 

2900.0 

164800.0 

0.0 

7.5 

275720.0 

Meq/L 

64.87 

14.90 

4621.57 

2.07 

o.oo 
4.16 

60.38 

4647.49 

o.oo 

Total Cations (epm) 

Other Constituents 

>8000 

6.8 

0.1 ppm 

Field: 

Temperature (C) 

pll 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

Percent 
Cations or Anions 

1.4 

0.3 

98.3 

0.0 

0.0 

0. I 

1.3 

98.6 

0.0 

4703.4 

7.0 

500 ppm 



WATER ANALYSIS 

( OBSERVATION WELL NUMBER 

Lsd 8 Sec 15 Twp 96 

Alberta Research Council 

( Sample source Bai Jed 

Date sampled July 13, 

() 
Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate cco;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si0 2) 0 
Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

0 Lab: 

Conductivity 

pH 

c Fluoride (F-) 

1-432 

R II W4th 

1976 

Major Constituent~ 

Mg/1 Meq/L 

1320.0 65.87 

293.0 24.12 

89000.0 3871.25 

108.0 2.76 

0.0 0.00 

403.0 6.61 

2690.0 56.01 

144400.0 4072.19 

0.9 0.01 

3.7 

1254.0 

308.0 

270340 

4134.82 Total Cations (epm) 

Other Constituents 

78000 

6.7 

0.1 Hg/L 

field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (Hco;) 
Hydroxide (OH ) 

Con~uctivity 

1-432-E-77 

Percent 
Cations or Anions 

2 

98 

0 

0 

0 

99 

0 

3964.00 

6.0 

6.6 

595 Hg/L 
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WATER LEVEL HYDROGRAPH 
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WELL HISTORY 

OBSERVATTON WELL NUMBER Ht32 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

Elevation of top of casing 852.50 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 6/76 32.73 HP 747.5 
Feb 6/76 33.03 HP 746.6 
Feb 22/76 33.17 HP 746.1 
Har 5/76 40.67 HP 721.7 
Apr 6/76 40.66 HP 721.7 
Hay 5/76 40.44 HP 722.4 
June 1/76 40.60 HP 721.9 
June 22/76 40.61 HP 721.9 
July 13/76 39.85 HP 724.4 

39.91 HP 724.2 
Aug 10/76 39.96 HP 724.0 
Aug 31/76 39.45 HP 725.7 
Sept 28/76 40. 12 HP 723.5 
Oct 26/76 40.54 HP 722.1 
Nov 23/76 40.55 HP 722. I 
Dec 20/76 40.91 HP 720.9 

MP - Depth from measuring point 
TOC - Depth from top of casing 

1-432-W-77 

Comments 

HP (854.9) 

Well blown down with air 
HP • 0. 79 m TOC, (855. I) 

After sample; temp. 6°C 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 1-507 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

Sample source Blown from 1-507 

Date sampled February 24, 1976 

Major Constituents 

Calcium (Ca++) 

. ( ++) Magnestum Mg 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl.) 

Nitrate (No;) 

Silica {Si02) 

Hydroxide (OH - ) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

4544.4 

Mg/L 

1200.0 

174.0 

96000.0 

138.0 

o.o 

46.4 

2600. 0 

159200.0 

0. 4 

2.2 

272200. 0 

Meq/L 

59 .88 

14.32 

4175 . 73 

3.53 

o.oo 

0.76 

54 . 13 

4489 . 57 

0. 01 

Total Cations (epm) 

Other Constituents 

>8000 

7.5 

0.1 ppm 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Conductivity 

1-507-E-77 

Percent 
Cations or Anions 

1.4 

0.3 

98.2 

0.1 

0.0 

o.o 

1.2 

98.8 

o.o 

4253.4 

6. 5 

54 PPI" 



( 

c 

() 

( 

0 

c 

( 

WATER ANALYSIS 

OBSERVATION WELL NUMBER 1·507 

Lsd 8 Sec 15 Twp 96 R II W4th 

Alberta Research Council 

Sample source 

Date sampled 

Sailed 

July 13. 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03J 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Ac idified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F - ) 

3700.36 

Mg/L 

1530.0 

0. 1 

78000.0 

95 . 0 

24.0 

o.o 

2690.0 

129200.0 

0.4 

1.0 

Pt19.0 

2.0 

217700 

Meq/L 

76.35 

0. 01 

3392.78 

2. 43 

0 . 80 

o.oo 

56.01 

3643.54 

0.01 

Total Cations (epm) 

Other Const i tuents 

78000 

10.8 

0. 1 Hg/L 

Field : 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Con~uctivity 

1-507-E-77 

Percent 
Cations or An~ons 

2 

0 

98 

0 

0 

0 

2 

99 

0 

3471.57 

].0 

10.4 

53 Hg/L 

20 Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 1-507 
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1-507-W-77 

WELL HISTORY 

( OBSERVATfON WELL NUMBER 1-507 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

( Elevation of top of casing 852.02 

Water leve 1 c Depth to water elevation 
Date (meters) (feet) Comments 

Jan 6/76 51.10 HP 687.4 HP (855.0) 
Recorder stuck float 1 ine too 
short 

Feb 6/76 50.70 HP 688.7 II 

Feb 22/76 50.58 HP 689.1 Well blown down with air 
Har 5176 136.\2 HP 408.9 HP • 1.02 m TOC, (855.4) 
Apr 6/76 134.51 HP 414.2 
Hay 5/76 133.28 MP 418.2 
June 1/76 132.15 HP 421.9 
June 22/76 131.32 HP 424.7 
July 13/76 130.50 HP 427.4 Sampled; temp. ]°C 
Aug 10/76 129.22 MP 431.6 
Aug 31/76 129.22 HP 431.6 

( 
Sept 28/76 128.22 MP 434.8 
Oct 26/76 127.22 HP 438.1 
Nov 23/76 126.29 MP 441.2 
Dec 20/76 125.40 MP 444.1 

0 

( 
MP Depth from measuring point 
TOC - Depth from top of casing 

(_ 
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WELL CONSTRUCTION, 

OBSERVATION WELL NUMBER 1-726 

Lsd 8 Sec 15 Tp 96 R II W 4th 

Alberta Research Council 

---.----
1 

KB 5 ft 

Construction 

Surface casing 

wall thickness 

Main casing 

wall thickness 

Screen slot width 

screen OD 

slots per foot 

material 

Sand pack No 

17 

.231 

9.5 

.205 

None 

-

I • 

lb/ft 

in 

lb/ft 

in 

in 

in 

Note: all depths refer to KB 

-
Open hole interval 36 ft 

II m 

Open hole dia11eter 3 718 in 

-

·- roc elev 852 . 01 ft 

Ground elevation 

- Surface casing OD 

-- Botto11 casing 59 ft 

18 m 

Ce11ented to surface 

- Main casing l+ 1/2 in 

-
-

Bottom casing 690 ft 

210 II 

Ce•ented to surface 
Top perforations 692 ft 

211 m 

1-726-C-77 

850 ft 

7 in 

- Bot tom perforations 708 ft 

- Total depth 726 ft 
221 m 

215.9 m 

N.B. - Perforation done with 80 gram charges at two 
charges per foot 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 1-726 

Lsd 8 Sec 15 Twp 96 R II W4th 

Alberta Research Counc il 

Sample source 

Date sampled 

Blown from 1-726 

February 25, 1976 

Major Constituents 

Calcium (Ca ++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (Co;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH - ) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

79.3 

Mg/L 

790.0 

0.3 

1275.0 

129.0 

55 . 0 

0.0 

1120.0 

1920.0 

1.3 

0. 7 

0.0 

6000.0 

Meq/L 

39. 42 

0. 02 

55.46 

3.30 

1.83 

o.oo 

23 . 32 

54 . 15 

0.02. 

0. 00 

Total Cations (epm) 

Other Constituents 

>8000 

10. 7 

0.5 PPIII 

Field : 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HCO~) 

Hydroxide (OH-) 

Conductivity 

1-726-E-77 

Percent 
Cations or Anions 

40. I 

0. 0 

56 .5 

3.4 

2. 3 

0. 0 

2.9. 4 

68.3 

o.o 

0.0 

98 . 2 

12.3 

48 ppi'R 

0 ppm 

197 ppm 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 1-726 

Lsd 8 Sec 15 Twp 96 Rll W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATrON WELL NUMBER 1-726 . 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Res earch Council 

Elevation of top of casing 852.01 

Water level 
Depth to water elevation 

Date (meters ) (feet) 

Jan 6/76 137.68 HP 402.9 
Feb 6/76 137.65 HP 403.0 
Feb 22/76 
Mar 2/76 

Apr 6/76 209 .89 HP 166.2 
May S/76 
June 1/76 209.87 HP 166.2 
June 22/76 209.93 HP 166.0 
July 13/76 209.97 HP 165.9 
Aug 10/76 209.90 HP 166.1 
Aug 31/76 209 . 95 HI' 166.0 
Sept 28/76 210 .00 HP 165.8 
Oct 26/76 209 .93 HP 166.0 
Nov 23/76 209.92 HP 166.1 
Dec 20/76 209.92 HP 166.1 

MP - Depth from measuring po int 
TOC - Depth from top of cas ing 

1- 72 6-W- 77 

Com11ents 

HP (854 . 5) 

Well blown down with air 
Perforated with 80 gram shots; 
interval 692 - 708 KB 
KP a 0.80 ~ TOC, (854.6) 
Could not measure 

Could not sample; no water (mud) 



( WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 1-1040 

Lsd 8 Sec 15 Tp 96 R 11 W 4th 

Alberta Research Council 

( 
---,----

c KB 8 ft 

I 
' 

Construction 

Surface casing 17 lb/ft 

wall thickness .231 in 

Main casing 9.5 lb/ft 

wall thickness .205 in 

0 

Note: all depths refer to KB 

Open hole interval 88 ft 

c 27 m 

Open hole diameter6 1/4 in 

( 

( 

... _ TOC elev 852.96 ft 

Ground elevation 

- Surface casing OD 

-- Bottom casing 457 ft 

139 m 

Cemented to surface 

- Main casing 4 1/2 in 

-

-

Bottom casing 952 ft 
290 m 

Cemented to surface 

Total depth 1040 ft 

317 II 

1-1040-C-77 

850 ft 

7 in 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 1-1040 

Lsd 8 Sec 15 Tp 96 R 11 W4th 

Alberta Research Council 

Elevation: gl 850 

KB 858 

Type of test Open hole, Bottom hole 

Date of test February 22, 1976 

Testing company Johnston Testers 

TEST DATA 

Time started 1430 hrs 
Tool opened 1459 hrs 
First flow 1 min 
Initial shut in 30 min 
Second flow 15 min 
Final shut in 60 min 
Pulled loose at 1645 hrs 
Out of hole at 1730 hrs 
Wt on packers 10,000 lbs 
Descriotion of blow Weak Initial puff, 
faint l,one min. wea"K air blow on second 
opening, very faint in one minute 
Total water recovered 10 ft 
Water sample No. - (dri 11 ing mud) 

Gas blow Ni 1 

Remarks Test satisfactory 

HOLE DATA 

Contractor Tri City Drilling 

Drill pipe site (OD) 2 7/8" IF 

Drill collar size (ID) ~· 

Drill collar length (ft) 90 

Open or screened interval 488-600' 

Formation tested Beaverh i 11 Lake 

TOOL SEQUENCE 
Length 
(feet) 

D.P. Sub 
Shut-In Tool 
Hydrau 1 i c Too 1 
S.S. & Packer 
T.C. & Packer 
Total 
Packer Stub 
Perf 
Recorder 
Recorder 
Sub 
Ori 11 Pipe 
Bull Nose & Perf 
Total Interval 

.90 
6 . 02 
7 . 45 
6 . 35 
5.90 

26 .62 
.80 

5.00 
4.40 
4.65 
I. 70 

93 . 00 
2.70 

112.25 

PRESSURE DATA 
(psi) 

Instrument No. 64 

Capacity (psi g) 1000 

Instrument set at (ft) 495 

Initial hydrostatic A 234 

First flow B 14 

Bl 12 

Initial shut in c 147 

Second flow D 15 

01 15 

Final shut in G 192 

Final hydrostatic H 218 

1-1040-D-77 

0 [l 

5 li2" 
5 li2" 

65 

1000 

500 

218 

10 

8 

143 

12 

12 

189 

215 

Bl, 01, etc. Initial Hyd. Pressure 



( 
DRILL STEM TEST 1-1040-D-77 

OBSERVATION WELL NUMBER 1-1040 

( INTERVAL TESTED 488-600 

PRESSURE INCREMENTS 
Recorder AKI-65 
February 22, 1976 

Initial Shut In 

0 
point pres sure t+t:.t / f.t 
(min) (psi) 

5 27.5 7.00 
10 46.2 4. 00 

15 74 . 0 ) .00 

20 100. 2 2. 50 

25 124.5 2.20 

30 144.0 2.00 

f' nt:' 
(9-! ¥ 

~! 

( 
~~; 

~( 
@--11.--

' 

t 
Final Shut In 

point 
(AI in) 

pressure 
{psi) 

t+t.t/t:.t 

5 40 . 0 13.00 
10 79.0 7.00 

0 I 5 112.5 5.00 
20 136.2 4.00 

25 152.5 3.40 
30 164.5 J.OO 

35 172.5 2.71 

( 
40 178.0 2.50 

lt5 182.2 2.33 

50 185.0 2.20 

55 187.5 2.09 
60 188.5 2.00 

c 
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SHUT -IN PRESSURE DATA 
Well Number : 1-1040 
Date : February 22. 1976 

----------------------
Transmissivity• I . 4 X 

-3 2 
10 m /day 

Hydraulic Conductivity• 5.0 • 10 -e em/sec 

Extrapolated Reservoir Initial s.i.- ~ 
Pressure = 219 p. S. i. Final s.i. - • 
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SHUT -IN PRESSURE DATA 
Well Number: 1-1040 
Date: February 22, 1976 

----------------------
Transmissivity• I • 4 10- 3 2 

X m /day 

Hydraulic Conductivity• 5.0 x 10 -s em/sec 
Extrapolated Reservoir Initial s.i.- h. 

Pressure = 219 p. S. i. Final s.i. - • 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 1-1040 

Lsd 8 Sec 1 S Tp 96 R 11 W4 th 

Alberta Research Council 

Elevation: gl 850 

KB 858 

Type of test Open hole, Bottom hole 

Date of test February 23, 1976 I 

Testing company Johnston Testers 

TEST DATA 

Time started 0300 hrs 
Tool opened 0429 hrs 
First flow 1 min 
Initial shut in 30 min 
Second flow 15 min 
Final shut in 60 min 

Pulled loose at 0615 hrs 

Out of hole at 0700 hrs 

Wt on packers 10,000 lbs 

Description of blow Weak ini tlal 
puff - faint ln one minute. Blow faint 
Qn second opening decreasing to nil in 2 min 
Total water recovered 10 ft 
Water sample No. - (dri 11 ing mud) 

Gas blow Ni 1 

Remarks Test satisfactory 

HOLE DATA 

Contractor Tri City Dri I ling 

Drill pipe size (00) 2 7/8" IF 

Drill collar size (ID) 2" 
Drill collar length (ft) 90 

Open or screened interval 600-712' 

Formation tested Prairie Evaporite 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

D.P. Sub .90 
Shut-In Tool 6.02 
Hydraulic Tool 7.45 
S.S. & Packer 6.35 
T.C. & Packer 5.90 
Total 26.62 
Packer Stub . 80 
Perf 5.00 
Recc~der 4.40 
Recorder 4.65 
Sub 1.70 
Drill Pipe 93.00 
Bull Nose & Perf 2.70 
Total Interval 112.25 

PRESSURE DATA 
(psi) 

Instrument No. 
Capacity (psig) 
Instrument set at (ft) 
Initial hydrostatic A 
First flow B 

Bl 
Initial shut in C 
Second flow D 

Dl 

Final shut in G 

Final hydrostatic H 

64 
1000 
6o6 

275 
15 
15 

206 
16 

16 

236 

257 

1-1040-D-77 

0 D 

5 1/2" 
5 1/2" 

65 
1000 
610 

273 

13 
13 

204 
14 
14 

233 

255 

Bl, Dl, etc. Initial Hyd. Pressure 



( DRILL STEM TEST 1-1040-D-77 

OBSERVATION WELL NUMBER 1-10'10 

INTERVAL TESTED 600-712 

PRESSURE INCREMENTS 

( Rec;order AKI-65 
February 23, 1976 I 

Initial Shut In 

point pressure t+llt/t.t 
{min) (psi) 

c 5 48. 7 7. 00 

10 97 . 7 4.00 

15 140. 3 3. 00 

20 169 . 4 2.50 

25 189.8 2. 20 

30 204. 0 2. 00 

~~ - . ~ 

~ : 
~ : I 

' ' 
~ ' 

0 
@---~ 

Final Shut In 

point pressure t+6t/6t 
(min) (psi) 

s 44. 4 13. 00 

10 92 . 1 7.00 

15 131.6 5.00 

0 
20 160. 2 4.00 

25 181. I 3.40 

30 196.4 3.00 

35 207. 9 2.71 

40 216.3 2.50 

45 222.7 2.33 

( 50 227.5 2.20 

ss 230.9 2. 09 
60 233. 7 2.00 
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SHUT-IN PRESSURE DATA 
Well Number : 1-1040 
Date : February 23,1976 

----------------------
Transmissivit y• 

Hydraulic Conductivity• 

Extrapolated Reservoir . Initial s.i.- ~ 
Pressure= 314 p. S. l. Final s.i.- • 
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SHUT-IN PRESSURE DATA 
Well Number: 1-1040 
Date: February 23, 1976 

----------------------
Transmissivity• 7 · 8 X Jo- 4 2 m /day 

Hydraulic Conductivity• 3.0 •10-8cm / sec 

Extrapolated Reservoir Initial s.i.- A 
Pressure = 2 92 p. S. i . Final s.i. - • 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 1·1040 

Lsd 8 Sec 15 Tp 96 R II W4th 

Alberta Research Council 

Elevation: gl 850 

KB 858 

Type of test Open hole, Bottom hole 

Date of test February 23, 1976 

Testing company Johnston Testers 

TEST DATA 

Time started 
Tool opened 
First flow 
Initial shut in 
Second flow 
Final shut in 
Pulled loose at 
Out of hole at 2100 

Wt on packers 10,000 

Description of blow Ni I 

Total water recovered Nil 

Water sample No. 
Gas blow Ni I 

Remarks Mlsrun. 

hrs 
hrs 
min 
min 
min 
11in 
hrs 
hrs 
lbs 

ft 

Unable to obtain packer seat 

HOLE DATA 

Contractor Trl City Drilling 

Drill pipe size (OD) 2 7/8" IF 

Drill collar size (ID) ~· 

Drill collar lenath (ft) 90 

Open or screened interval 712-824' 

Formation tested Prairie Evaporite 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

D.P. Sub 
Sht.~t·tn Tool 
Hydraulic Tool 
S. S. & Packer 
T. C. & Packer 
Total 
Packer Stub 
Perf 
Recorder 
Recorder 
Sub 
Dri II Pipe 
Bull Nose & Perf 
Total Interval 

.90 
6.02 
7.45 
6 . 35 
5.90 

26 . 62 
.80 

5.00 
4.40 
4.65 
I. 70 

93 .00 
2.]0 

112.25 

PRESSURE DATA 
(psi) 

Instru11ent No . 
Capacity (psig) 
Instrument set at (ft) 
Init i al hydrostatic A 
First flow B 

Initial shut in 
Second flow 

Bl 

64 

1000 

717 

1- 1040-D- 77 

0 D 

5 1/2" 
5 1/2" 

65 

1000 

722 

c 
D 

Dl 
G 

No pressures available 

Final shut in 
Final hydrostatic H 
Bl, Dl, etc. Initial Hyd. Pressure 
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DRill STEM TEST 

OBSERVATION WELL NUMBER 1-lOitO 

Lsd 8 Sec IS Tp 96 R 11 W4th 

Alberta Research Council 

Elevation: gl 8SO 
KB 858 

Type of test Open hole, Bottom hole 
Date of test February 23, 1976 
Testing company Johnston Testers 

TEST DATA 

Time started 2200 hrs 
Tool opened hrs 
First flow min 
Initial shut in min 
Second flow min 
Final shut in min 
Pulled loose at hrs 
Out of hole at 2345 hrs 
Wt on packers 10,000 lbs 
Description of blow Ni 1 

Total water recovered 
Water sample No . 
Gas blow Ni 1 

Remarks Hi srun; 

Nil ft 

unable to obtain packer seat 

HOLE DATA 

Contractor Trl City Dri I ling 
Drill pipe size (OD) 2 718" IF 
Drill collar size (ID) r• 
Drill collar length (ft) 60 
Open or screened interval 681-824' 
Foraation tested Prairie Evaporite 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

.90 
6.02 
7.4s 
6.35 
5.90 

D.P. Sub 
Shut-In Tool 
Hydraulic Tool 
s.s. & Packer 
T.C. s Packer 
Total 26 .62 

Packer Stub .80 
Perf 5.00 
Recorder 4. 40 
Recorder 4.1to 
Sub 1.70 
Dri II Pipe 124.00 
Sub & Bull Nose 2.70 
Total Interval 143.00 

PRESSURE DATA 
(psi) 

Instrument No . 64 
Capacity (ps ig) 1000 
Instrument set at (ft) 688 
Initial hydrostatic A 
First flow B 

Initial shut in 
Second flow 

Bl 

1- 1040-D-77 

0 D 

5 1/2" 
5 1/2" 

65 
1000 

672 

c 
D 

Dl 
G 

H 

No pressursavailable 

Final shut in 
Final hydrostatic 
Bl, Dl, etc. Initial Hyd. Pressure 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 1-1040 

Lsd 8 Sec 15 Tp 96 R II W4th 

Alberta Research Council 

Elevation: gl 850 

KB 858 
Type of test Open hole , Bottom hole 

Date of test February 24, 1976 

Testing company Johnston Testers 

TEST DATA 

Time started 2230 hrs 
Tool opened 2359 hrs 
First flow 1 min 
Initial shut in 30 min 
Second flow 15 min 
Final shut in 60 min 

Pulled loose at 0145 hrs 
Out of hole at hrs 
Wt on packers 10,000 lbs 
Descri.ption_ Qf blow Fair initial puff 

on prefrow. Fa•r air blow remaining steady 
throughout final flow period 
Total water recovered 150 ft 
Water sample No. - (drIlling mud) 

Gas blow No 

Remarks Test satisfactory 
lost 3' of mud In annulus 
durIng test 

HOLE DATA 

Contractor Tri City Dri II ing 

Drill pipe size (OD) 2 7/8" IF 

Drill collar size (ID) 2" 
Drill collar length (ft) 60 

Open or screened interval 824-936' 

Formation tested Prairie Evaporite 

Tool 

TOOL SEQUENCE 
Length 
(feet) 

D.P. Sub 
Shut-In Tool 
Hydraulic Tool 
S . S. & Packer 
T .C. & Packer 
Total 
Packer Stub 
Perf 
Recorder 
Recorder 
Sub 
Ori 11 Pipe 
Bull Nose & Perf 
Total Interval 

.90 
6.02 
7-45 
6. 35 
5-90 

26.62 
.80 

5.00 
4. 40 
4. 65 
1. 70 

93-00 
2. 70 

112.25 

PRESSURE DATA 
(psi) 

Instrument No. 64 

1-1040-D- 77 

0 D 

5 1/2" 
5 1/2" 

65 

Capacity (psi g) 1000 1000 

Instrument set at (ft) 830 834 

Initial hydrostatic A 364 367 

First flow B 20 23 

Bl 24 27 

Initial shut in c 365 367 

Second flow D 33 34 

Dl 94 97 

Final shut in G 362 365 

Final hydrostatic H 365 366 

Bl, Dl, etc. Initial Hyd. Pressure 



( 
DRILL STEM TEST 1-1040-0-77 

OBSERVATION WELL NUMBER 1-1040 

INTERVAL TESTED 824-936 

( PRESSURE INCREMENTS 
Recorder AKI-65 
February 24, 1976 

Initial Shut In 

point pressure t+l1t/~t 

c (min) (psi) 

5 363.6 7.00 
10 366. 4 4.00 
15 367 .4 3.00 
20 367. 7 2.50 
25 367.8 2. 20 

,,) 30 367.4 2.00 

I• 
@ ·£ L . ' @__ 

(' =-~·-=-=~ 

QL_ @...___ 

0 ~ ~- --b"--7 • 
''q s, . 

Final Shut In 1 
point pressure t+tlt/l1t 
(min) (psi) 

5 344.7 13.00 
10 354.3 7.00 

0 
15 358. 6 5.00 
20 360.8 4.00 
25 362.4 3.40 
30 362.9 3. 00 

35 363.0 2. 71 
40 363.5 2. 50 c 45 364.6 2. 33 
50 365.0 2. 20 
55 365.2 2.09 
60 365. lt 2.00 
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SHUT-IN PRESSURE DATA 
Well Number: 1-1040 
Date: February 24, 1976 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.- L> 
Pressure= 369 p. S. i. Final s.i.- • 
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SHUT -IN PRESSURE DATA 
Well Number: 1-1040 
Date: February 24,1976 

----------------------
Transmissivity• I • 8 X 10-l m2 /day 

Hydraulic Conductivity•6.2 •10-6 cm/sec 

Extrapolated Reservoir Initial s.i.- t. 
Pressure= 369 p. s. i. Final s.i. - • 
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DRILL STEM TEST 

OBSERVATION WELL NUMBER 1-10110 

Lsd 8 Sec IS Tp 96 R 11 W4th 

Alberta Research Council 

Elevation : gl 850 

KB 858 
Type of test Open hole, Bottom hole 

Date of test February 25, 1976 

Testing company Johnston Testers 

TEST DATA 

Time started 2230 hrs 
Tool opened 2344 hrs 
First flow I min 
Initial shut in 30 min 
Second flow 15 min 
Final shut in 60 min 
Pulled loose at 0130 hrs 
Out of hole at 0300 hrs 
Wt on packers 10,000 lbs 
Description of blow Good initial 
puff on preflow. Good air flow remai
ning steady throughout final flow period. 

Total water recovered 210 ft 
Water sample No. - (water) 

Gas blow Nil 

Remarks Test satisfactory 

HOLE DATA 

Contractor Tri City Drll I ing 

Drill pipe size (OD) 2 7/8" IF 

Drill collar size {ID) 2" 
Drill collar length (ft) 60 
Open or screened interval 928-1040' 
For111ation tested Prarie Evaporite, 
Ashern and Meadow Lake. 

TOOL SEQUENCE 
Length 

Tool (feet) 
D.P. Sub .9Q 
Shut-In Tool 6.02 
Hydraulic Tool 7.45 
S. S. & Packer 6. 35 
T.C. & Packer 5.90 
Total 26 . 62 
Packer Stub .80 
Perf 5.00 
Recorder 4.40 
Recorder 4. 65 
Sub 1.70 
Drill Pipe 93. 00 
Bull Nose & Perf 2.70 
Total Interval 112 .25 

PRESSURE DATA 
(psi) 

Instrument No. 64 

Capacity (psi g) 1000 

Instru111ent set at (ft) 935 

Initial hydrostatic A 417 

First flow B 21 

Bl 29 

Initial shut in c 440 

Second flow D 34 

Dl 116 

Final shut in G 439 

Final hydrostatic H 422 

1-1040-D-77 

0 D 

5 l/2" 
5 1/2" 

65 
1000 

939 
416 

18 
23 

440 

32 
115 

439 
412 

81, Dl, etc. Initial Hyd. Pressure 



( 
DRILL STEM TEST 1-1040-D-77 

OBSERVATION WELL NUMBER 1- 1040 

INTERVAL TESTED 928-1040 

( PRESSURE INCREMENTS 
Recorder AK1-65 
February 25, 1976 

Initial Shut In 

point pressure t+Ot/llt 

0 
(min) (psi) 

s 438. 9 7.00 
10 440. 2 4.00 
15 439 -9 3.00 
20 440.3 2. 50 
25 440 .4 2.20 
30 440. 4 2. 00 ~ 

~ 

... I 
0 

~-I 
@ 

( 7 
.' v--

@~.\ ., ·11 il 
Final Shut In * , 
point pressure t+tlt/llt 
(min) (psi) 

s 433.8 13.00 
10 436.6 7.00 
IS 439.9 s.oo 

0 20 437.1 4.00 
25 437·9 3.40 
30 438.1 3.00 

35 438. 3 2. 71 
40 438.6 2.50 

( 4S 438.9 2.33 
so 439. 1 2. 20 

55 439.1 2.09 . 
60 439-3 2.00 

( 
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SHUT -IN PRESSURE DATA 
Well Number : 1-1040 
Date : February 25.1975 

----------------------
Transmissivity• 

Hydraulic Conductivity• 

Extrapolated Reservoir Initial s.i.- D. 

Pressure = 441 p. s i . Final s.i. - • 
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SHUT-IN PRESSURE DATA 
Well Number: 1-1040 
Date: F('hru<Hy 25. 1976 

----------------------
Transmissivity-4 • 7 10 -I 2 

X m /day 

Hydraulic Conductivity& I . 6 X lO-s em/sec 
Extrapolated Reservoir Initial s. i.- b 

Pressure = 4 4 2 r> ~ 1 F1nal s.i. - • 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 1-1040 

Lsd 8 Sec 15 Twp 96 R II W4th 

Alberta Research Council 

Sample source 

Date sampled 

OST #5 on 1-1040 

February 24, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesiu~ (Mg++) 

Sodium (Na+) 

Potassium (K+) 

CaTbonate (co;) 

Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

1650.0 82 . 34 

72.0 5. 93 

17250.0 750 . 33 

27.5 0.70 

0.0 0. 00 

190.0 3. 11 

3640.0 75.79 

27800. 0 783 . 98 

1.3 0. 02 

3.3 

50660 . 0 

862 .9 Total Cations (epm) 

Other Constituents 

>8000 

7.2 

0. 9 ppm 

Fi eld: 

Temperature (C) 

pH 

Carbonate (co;) 

Bicarbonate (Hco;) 

Hydroxide (OH-) 

Conductivity 

1-1040-E-77 

Percent 
Cations or Anions 

9.8 

0.7 

89.4 

0.1 

0.0 

0.4 

8.8 

90.9 

0.0 

6. 9 

359 ppm 



1-1040-E-77 

( 
WATER ANALYSIS 

OBSERVATION WELL NUMBER 1-1040 

Lsd 8 Sec IS Twp 96 R 11 W4th 

( Alberta Research Council 

Sample source DST #6 on 1-1040 

Date sampled February 26, 1976 

0 Major Constituents 

Percent 
Mg/L Meq/L Cations or Anions 

Calcium (Ca ++) 1370.0 68.36 16.9 

Magnesium (Mg++) 105.0 8.64 2.1 

Sodium (Na +) 7500.0 326.23 80.7 

Potassium (K+) 41.7 1.07 0.3 

Carbonate ceo;) 0.0 0.00 0.0 

Bicarbonate (HCOj) 68.0 1.11 0.3 

0 
Sulfate cso;J 2760.0 57.46 14.1 

Chloride (Cl-) 12400.0 349.69 85.6 

Nitrate (NO;} 0.9 0.01 o.o 

Silica (Si0 2) 2.6 

Hydroxide (OH-} 

Calcium (Acidified) 

Magnesium (Acidified} 

Total dissolved solids 24700.0 

Total Anions (epm) 408.2 Total Cations (epm) 404.3 

c 
Other Constituents 

Lab: Field: 

Conductivity >8000 Temperature (C) 

( pH ].0 pH ].] 

Fluoride (F-) 1.0 ppm Carbonate ceo;) 
Bicarbonate (Hco;) 95 ppm 

( 
Hydroxide (OH-) 

\... Conductivity 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 1-1040 

Lsd 8 Sec 15 Twp. 96 R II W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled July 13, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na +) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HCOj) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

3500.0 174.65 

320.0 26.34 

81500.0 3545.02 

175.0 4.48 

21.6 0.72 

12.2 0.20 

2510.0 52.26 

133600.0 3767.63 

0.9 0.01 

0.0 

1661.0 

319.0 

241840 

3820.82 Total Cations (epm) 

Other Constituents 

78000 

8.9 

0.1 Hg/L 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (Hco;) 
Hydroxide (OH-) 

Confiuctivity 

1-1040-E-77 

Percent 
Cations or Anions 

5 

95 

0 

0 

0 

99 

0 

3750.49 

7.0 

7.9 

59 Mg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 1-1040 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 1-1040 

Lsd 8 Sec 15 Twp 96 R 11 W4th 

Alberta Research Council 

Elevation of top of casing 852.96 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Feb 26/76 
Feb 28/76 17 . 3 TOC 796 . 3 
Feb 29/76 17. 9 TOC 794.3 
Mar 1/76 18.05 TOC 793.8 
Mar 3/76 19 . 10 HP 792.9 
Apr 6/76 19.16 HP 792.7 
Hay 5/76 19 . 22 MP 792.6 
June 1/76 19 . 18 HP 792.7 
June 22/76 19.24 HP 792.5 
July 13/76 19. 12 HP 792.9 

19.60 HP 791 -3 
Aug 10/76 19.16 HP 792.7 
Aug 31/76 19.13 MP 792.8 
Sept 28/76 19.27 HP 792 . 4 
Oct 26/76 19.26 HP 792.4 
Nov 23/76 19.22 HP 792.6 
Dec 20/76 19.31 HP 792.3 

MP - Depth from measuri ng point 
TOC - Depth from top of casing 

1-1040-W-77 

Com11ents 

Well completed 

HP • 0. 81 m roc, (855.6) 

After sample; temp. 7°C 



2 · G-17 

SUMMARY OF CONTENTS 

( 
SITE NUMBER TWO 

Lsd Sec 11 Twp 97 R 12 W4th 

Alberta Research Council 

number of pages distributed for this site in 1976 

c --
page title well name 

site 2-46 2-222 2-402 2-525 

Introduction 4 - - - -

0 Legend 8 -- - -- -

Site Plan I -- -- -- --

Geological 
Sample 

Description 2 -- - - --

Geophysical and 
Geological Logs I - - -- --

Well Construction - 1 I I 1 

c Drawdown Plot - 1 0 0 0 

Drill Stem Test - 0 2 2 1 

Shut-In Pressure 
Data - 0 1 2 0 

Water Analysis - 2 2 4 3 

Spectral 
Emissions 

Esti11ates - 0 1 I 1 

0 Water Level 
Hydrograph - 1 I 1 1 

Well History - 1 1 I 1 
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SUMMARY OF CONTENTS 

SITE NUMBER TWO 

Twp 96 Lsd Sec 11 R 12 W4th 

Alberta Research Council 

number of pages distributed for this site in 1977 

page title well name 

z-Z.6 2-222 2-402 2-525 

Shut-In Pressure 
Data 0 1* 0 0 

Water Analysis 1 1 1 1 

Well Construction 0 1* 0 0 

Water Level 
Hydro graph 1 1 1 I 

Well History 1 1 1 I 

*Supersedes a e p 9 issued In I"Hb 

ERRATUM STATEMENT 

Material Distributed in 1976 

1. McMurray Formation should be listed on the GEOLOGICAL SAMPLE DESCRIPTION 

at the interval 120 to 130 and from depths of 130 to 464 feet on the 

GEOPHYSICAL AND GEOLOGICAL LOGS. 

2. The "formation tested11 on the DRILL STEM TEST for well 2-222 (page 

2-222-D-76) should be changed to "McMurray''· 

3. The symbol for milliequivalents per litre in the LEGEND should be 

Heq/L rather than Meg/L. 

4. A new GEOLOGICAL LEGEND has been issued which has page index L-77. 

This replaces the legend indexed L-76 . 

5. A new SHUT-IN PRESSURE DATA page has been issued for well 2-222. 

The page indexed 2-222-D-77 has replaced 2-222-D-76 . 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 2-46 

Lsd Sec 11 Twp ··97 R 12 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Bailed 

July 14, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate cco;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate = (N03 ) 

Silica . (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

21.0 1.05 

63 . 0 5.19 

625.0 27.19 

6.7 o. 17 

7.2 0.24 

503.0 8. 24 

800.0 16.66 

198.0 s.s8 

0.7 0.01 

1.0 

30.8 

ss.o 

2070 

30. 74 Total Cations (epm) 

Other Constituents 

3100 

8. 4 

0.5 Hg/L 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HCOi) 

Hydroxide (OH-) 

Con~uctivity 

2-46-E-77 

Pen:~·nt 
Cations or Anions 

3 

15 

81 

27 

54 

18 

0 

33-59 

4. 0 

8.8 

38 Hg/L 

It 59 Mg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 2-46 

Lsd 1 Sec 11 Twp 97 R 12 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 2-46 

Lsd Sec 11 Twp 97 R 12 W4th 

Alberta Re search Council 

Elevation of top of casing 1060.92 

Water level 
Depth to water elevation 

Date (meters) (feet) 

J~n 6/76 5.42 KP 1045.7 
feb 6/76 5.67 KP 1044.9 
Har 6!76 5.82 KP 1044.4 
Apr 6/76 6.04 HP 1043.7 
Kay 4/76 5.98 KP 1043.9 
June 1/76 5.66 HP 1044.9 
June 22/76 5.51 KP 1045.4 
July 14/76 5. 38 HP 1045.8 

5.92 KP Jo44.1 
Aug 10/76 5.35 HP 1045.9 
Sept 1/76 5.06 HP 1046.9 
Sept 28/76 5.01 HP 1047. I 
Oct 26/76 4.94 HP 1047.3 
Nov 23/76 4.95 HP 1047.3 
Dee 20/76 5. 18 HP 1046.5 

MP · Depth from measuring point 
TOC · Depth from top of casing 

2·46·W·77 

Comments 

HP (1063.5) 

After sample; te.~p. 4•c 



( WELL CONSTRUCTION. 

OBSERVATION WELL NUMBER 2-222 

Lsd Sec I I Tp 97 R 12 W 4th 

c Alberta Research Council 

---.----

(_ KB 5 ft 

I • 

Construction 

Surface casing ni I lb/ft 

wall thickness 

Main casing 9.5 lb/ft 

wall thickness .205 in 

Screen slot width .007 in 

screen OD 3 1/2 in 
., ( 

slots per foot 

material ss 

Sand pack No 

Note: all depths refer to KB 

5 ft - 3 In blank pipe 

0 

( 
5 ft - 3 In blank pipe -

l 

2-222- C-76 

.-- 1 i n. bal l valve 
•- TOC elev 1061.70 ft 

Ground elevation 

- Surface casing OD ni I 

-- Bottom casing ft 

- m 

Cemented to 

- Main casing 4 1/2 in 

Bottom casing 207 ft - 63.1 m 

Cemented to surf•c:e - Top screen 207 ft 
63.1 Ill 

" Bottom 1 in P.V . C. pipe 208 

Bottom screen 217 ft 
66.1 m 

_ Total depth 222 ft 
67.7 m 

63 . 4 

1060 ft 

in 

ft 
II 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 2-222 

Lsd Sec II Twp 97 R 12 W4th 

Alberta Research Council 

Sa11ple source F I owl ng under gas pressure 

Date sampled July 14. 1976 

Calciu11 (Ca++) 

Magnesium (Mg++) 

Sodium (Na +) 

Potassiull (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si02) 

Hydroxide (OH.) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

Mg/L Meq/L 

94 .0 4.69 

193.0 15.88 

5575.0 242 .50 

38. 3 0.98 

o.o o.oo 

4135 .0 67 . 78 

6. 2 0.13 

7300.0 205.87 

1.3 0. 02 

8.0 

133. 1 

167.2 

15060 

273.79 Total Cations (epm) 

Other Constituents 

78000 

7.9 

0.5 Mg/l 

Field: 

Te11perature (C) 

pH 

Carbonate (co;) 
Bicarbonate (Hco;) 
Hydroxide (OH-) 

Con!luctivity 

Percent 
Cations or Anions 

2 

6 

92 

0 

0 

25 

0 

75 

0 

264.05 

9.0 

7.4 

Hg/l 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 2-222 

Lsd 1 Sec 11 Twp97 R 12 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATrON WELL NUMBER 2-222 

Lsd Sec 11 Twp 97 R 12 W4th 

Alberta Research Council 

( 
Elevation of top of casing 1061.70 

c Water level 
Depth to water elevation 

Date (meters) (feet) Comaents 

June 1176 51 TOC approx In casing; Install plastic pipe 
38 TOC approx In plastic pipe 

July 14/76 SUJpled ; temp . 9°C 
Aug 10/76 >62.1 TOC approx End of plastic pipe 
Sept 1/76 )9 . 60 TOC approx Inside casing; gas lifting water 

44.65 TOC 915.2 Inside plastic pipe 
Sept 28/76 44.55 TOC 915. 6 
Oct 26/76 44 . 65 TOC 915.2 
Nov 23/76 44 . 52 TOC 915 .7 Frost in pipe 
Dec 20/76 Could not measure 

( 

0 

( 

MP Depth from measuring point 
TOC - Depth from top of casing 

( 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 2-402 

Lsd Sec 11 Twp 97 R 12 W4th 

Alberta Research Council 

Sample source 

Date sampled 

8ai led 

July IIi , 1976 

Major Constituents 

Calcium (Ca++) 

Magnesiu~ (Mg++) 

Sodium (Na•) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate cso;> 

Chloride (Cl-) 

Nitrate {NO;) 

Silica . (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/l. 

83.0 1!.14 

313 .0 25.76 

8313.0 361.59 

94 .0 2.1!0 

o.o 0.00 

2479.0 40.63 

3-3 0.07 

12700. 0 358. 15 

0.2 o.oo 

9.5 

79.2 

302.5 

22760 

398.86 Total Cations (epm) 

Other Constituents 

78000 

7.8 

0. 2 Hg/L 

Fi.eld: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (Hco;) 

Hydroxide (OH-) 

Con!luctivity 

2-402-E-77 

Percent 
Cations or Anions 

7 

92 

0 

10 

0 

90 

0 

393.90 

6.5 

7. 3 

2518 Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 2-402 

Lsd 1 Sec 11 Twp 97 R 12 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 

Lsd Sec 11 Twp 97 R 12 W4th 

Alberta Research Council 

Elevation of top of casing 1061.34 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 6/76 43.20 HP 921.8 
Feb 6/76 43.15 HP 922.0 
Har 6/76 43.12 HP 922.1 
Apr 6/76 43 . 11 HP 922.1 
Hay 4/76 43 . 16 HP 921 . 9 
June 1/76 43 . 12 HP 922.1 
June 22/76 43.12 HP 922.1 
July 14/76 43 . 11 HP 922.1 

43.63 HP 920.4 
Aug 10/76 43.18 HP 921.9 
Sept 1/76 43.15 HP 922.0 
Sept 28/76 43. 13 HP 922.0 
Oct 26/76 43.15 HP 922.0 
Nov 23/76 43 . 11 HP 922 . 1 
Dec 20/76 43 . 12 HP 922 . 1 

MP - Depth from measuring point 
TOC - Depth from top of cas ing 

2-402-W-77 

Comments 

HP (1063.5) 

After sample; temp . 6.5°C 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 2-525 

Lsd Sec 11 Twp 97 R 12 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled July 14, 1976 

Major Constituents 

Calcium (CaH) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl.) 

Nitrate (NO~) 

Silica . (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluor ide (F-) 

Mg/L Meq/L 

12.3 0.61 

70.0 5.76 

4775.0 207.70 

48.8 1.25 

122.0 4.07 

439.0 7.20 

259.0 5.39 

7240.0 204.17 

1.3 0.02 

0.8 

12.8 

69.3 

12360 

220.85 Total Cations (epm) 

Other Constituents 

78000 

9.4 

0.6 Mg/L 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HCO~) 

Hydroxide (OH-) 

Con~uctivity 

2·525·E·77 

Percent 
Cations or Anions 

0 

3 

97 

2 

3 

2 

92 

0 

215.32 

9.0 

9.2 

168 

361 

Mg/L 

Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 2-525 

Lsd 1 Sec 11 Twp97 R12 W4th 

Alberta Research Council 
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2- 525-W-77 
-

( WELL HISTORY 

OBSERVATTON WELL NUMBER 2-525 

Lsd Sec 11 Twp 97 R 12 W4th 

Alberta Research Council 

( 
Elevation of top of casing 1060.64 

c Water level 
Depth to water elevation 

Date (meters) (feet) Comments 

Jan 6/76 144 .47 HP 589.0 HP (1o62.9) 
Feb 6/76 144.22 HP 589.9 
Mar 6/76 144.01 HP 590.5 
Apr 6/76 143.76 HP 591.4 
Hay 4/76 143.56 HP 592.0 
June 1176 143.36 HP 592.7 
June 22/76 143. 21 HP 593.2 
July 14/76 143.05 HP 593. 7 Sampled; temp . 9•c 
Aug 10/76 143.42 HP 592.5 
Sept 1/76 143.28 HP 593.0 
Sept 28/76 143.09 Hr· 593.6 
Oct 26/76 142.89 HP 594.2 

(_ 
Nov 23/76 142. 70 HP 594.8 
Dec 20/76 142.52 HP 595.4 

0 

(_ 

MP Depth from measuring point 
TOC - Depth from top of casing 

l 



3··G-77 

SUMMARY OF CONTENTS 

( 
:iTTE NUMBER THREE 

I.sd 9 Sec 26 Twp 97 R 13 W4th 

Alherta Research Council 

number of pages distributed for this site ln 1976 

( 
page title well name 

site 3-44 3-57 3-209 3-425 3-731 3-1144 3-1310 

Introduction 4 -- - -- -- -- -- --

I 
Legend 8 -- - -- - -- -- -- I 

i 
I c 

Site Plan I -- -- - - -- -- - ! 

! 
t 

Geological ! 
Sample ' Description 5 -- - - -- - -- -- i 

I Geophysical and I 

Geological Logs 1 - -- -- ' - - - - ' 
i 

I 
1\'ell Construction - I 1 1 1 1 1 1 i 

I 

- i 
Drawdown Plot 0 1 0 0 0 1 0 

I 
( . 

Drill Stem Test - 0 0 2 I 1 2 2 I 
1 
I 

Shut-In Pressure I 
Data - 0 0 2 0 0 2 2 

I 
I 

Water Analysis - 2 1 3 1 2 3 3 1 

Spectral I 
I Emission I 

Estimates - 1 0 0 I 1 0 1 I 

I Water Level I 

Hydrograph - 1 I 1 I 1 1 I 0 
Well History - 1 1 1 I 1 1 I 

(_ 

( 
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3-G-77 

SUMMARY OF CONTENTS 

SITE NUMBER THREE 

Lsd 9 Sec 26 -Twp 97 R 13 W4th 

Alberta Research Council 

number of pages distributed for this site in 1977 

page title well name 
site 3-ltlt 3-57 3-209 3-425 3-731 3-1141t 

Geological 
Sample 

Description 3* -- -- -- -- -- --

Geophysical and -Geological Logs I* -- -- -- -- - -

Water Analysis - I 1 1 0 ' 1 

Water Level 
Hydrograph - 1 I I 0 I I 

Well History - I I I I I 1 

*Erratum sheets replacing material distributed In 1976 

ERRATUM STATEMENT 

Material Distributed in 1976 

I . Corrected GEOLOGICAL SAMPLE DESCRIPTION pages have been issued. 

Pages indexed 3-G-77 have replaced those indexed 3-G-76. 

2. A corrected GEOPHYSICAL AND GEOLOGICAL LOGS page has been Issued . 

The page indexed 3-G-77 has replaced 3-G-76. 

3. The 11formation tested11 on the DRILL STEH TEST for well 3-209 

(page 3-209-0-76) should be changed to "Shaftesbury". 

4. The "formation tested'' on the DRILL STEH TEST for well 3-425 

(page 3-425-D-76) shou I d be changed to "Grand Rapids" . 

5. The symbol for milliequivalents per litre in the LEGEND should 

be Heq/l rather than Heg/L. 

6. A new GEOLOGICAL LEGEND has been issued which has page index L-77. 

This replaces the legend Indexed L-76. 

3-1310 

--

-

1 

I 

1 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 3-ltlt 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Sample source Bai Jed 

Date sampled July 14, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na +) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HCOS) 

Sulfate (so:;) 

Chloride (Cl - ) 

Nitrate (NO;) 

Silica. (Si02 ) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

64.0 3.19 

27.0 2.22 

850.0 36.97 

7-5 0.19 

o.o o.oo 

517.0 8.47 

1620.0 33-73 

30.0 0.85 

0.6 0.01 

2.5 

67. I 

29.7 

2828 

43.06 Total Cations (epm) 

Other Constituents 

4000 

8.0 

0.8 Kg/L 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Con~uctivity 

3-44-E-77 

Percent 
Cations or Anions 

8 

5 

87 

0 

20 

78 

2 

0 

42.58 

4.0 

8.3 

542 Hg/L 
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WATER LEVEL HYOROGRAPH 

OBSERVATION WELL NUMBER 3-44 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 3· 41! 

Lsd 9 Sec 26 Twp 97 R 13 W4tb 

Alberta Res earch Council 

Elevation of top of casing 2015.64 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 6/76 7.06 HP 1995.4 
Feb 6176 6.84 HP 1996.2 
Mar 6/76 6.64 HP 1996.8 
Apr 6/76 6. 46 HP 1997.4 
Hay 4/76 6.27 HP 1998.0 
June 1/76 5.86 HP 1998. 7 
June 22/76 5.74 HP 1999.1 
July 14/76 5.63 HP 1999.lt 

6. 15 HP 1997.7 
Aug 10/76 5.99 HP 1998.2 
Aug 31/76 5.90 HP 1998. 5 
Sept 28/76 5. 79 I1P 1998.9 
Oct 26/76 5.70 HP 1999. 2 
Nov 23/76 5.63 HP 1999.4 
Dec 20/76 5.55 HP 1999. 7 

MP - Depth fr om measuring point 
TOC - Depth from top of casing 

3-44 -W-77 

Comments 

HP (2018 .6) 

New HP • 0.70 m TOC. (2017.9) 

After sanp1e; temp. ~·c 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 3-57 

Lsd 9 Sec 26 Twp '97 R 13 W4th 

Alberta Research Council 

Sample sourc.:e Bailed 

Date sampled July 14, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl - ) 

Nitrate (NO;) 

Silica.(Si02) 

Hydroxide (OH - ) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/1. Meq/L 

151.0 7. 53 

45.0 3. 70 

700.0 30 . 45 

14.2 0. 36 

0.0 0.00 

124.0 2.03 

1920.0 39.98 

24.0 0.68 

0.9 0.01 

1.0 

170.5 

51.7 

2922 

42.70 Total Cations (epm) 

Other Constituents 

4000 

6.9 

o.a Hg/L 

Field: 

Temperature (C) 

pB 

Carbonate (CO;) 

Bicarbonate (HCO~) 

Hydroxide (OH-) 

Con~uctivity 

3-57-E-77 

Percent 
Cations or Anions 

18 

9 

72 

0 

5 

94 

2 

0 

42.05 

3.5 

6.6 

142 Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 3-57 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 
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3-57-W-77 

( WEll HISTORY 

OBSERVATrON WELL NUMBER 3-57 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

c 
Elevation of top of casing 2013.95 

( Water level 
Depth to water elevation 

Date (meters) (feet) Comments 

Jan 6/76 2.36 HP 2009.4 Frozen HP (2017.1) 
Feb 6/76 2.91 MP 2007.5 Frozen 
Mar 6/76 1.96 HP 2010.7 Frozen 
Apr 6/76 Frozen 
Hay 4/76 Frozen 
June 1/76 2.18 HP 2009.9 Frozen 
June 22/76 2.41 HP 2008.9 New HP a 0.87 m TOC, (2016.8) 
July 14/76 2.99 MP 2007 . 0 After sample; temp . 3.5°C 
Aug 10/76 2.92 HP 2007.2 
Aug 31/76 2.90 MP 2007.3 

1.22 HP 2011.5 Added 5 gal Ions of kerosene; 
water level elevation adjusted 

c downward by 1.25 ft after this 
date 

Sept 28/76 1.94 HP 2009.2 
Oct 26/76 2.10 HP 2008. 7 
Nov 23/76 2.20 MP 2008.4 
Dec 20/76 2.38 HP 2007.7 

0 

( 

MP Depth from measuring point 
TOC - Depth from top of casing 

( 
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WATER ANAlYSIS 

OBSERVATION WELL NUMBER 3-209 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Sample source B~i led 

Datt: sampled July 14, 1976 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate cso;) 
Chloride (Cl -) 

Nitrate (NO;) 

Silica . (Si02 ) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

Mg/L Meq/L 

3.9 0.19 

0.4 0.03 

83.8 3.65 

41.0 1.05 

so.o 1.67 

46.4 0. 76 

69.0 I. 44 

24.0 0.68 

5.7 0.09 

2. I 

5.1 

o.o 

360 

4.63 Total Cations (ep11) 

Other Constituents 

540 

9. 5 

0.3 Hg/l 

Field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (Hco;) 
Hydroxide (OH-) 

Con~uctivity 

3-209-E-77 

Percent 
Cations or Anions 

4 

74 

21 

36 

16 

31 

IS 

2 

4.92 

s.o 

11.2 

62 

15 

Hg/L 

Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 3-209 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 
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3-209-W-77 

WELL HISTORY 

OBSERVATfON WELL NUMBER 3-209 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Elevation of top of casing 2015-92 

Water level 
Depth to water elevation 

Date (meters) (feet) Comments 

Jan 6/76 23.12 HP 19lt2.8 HP (2018.6) 
Feb 6/76 22.53 HP 1944.7 
Har 6/76 22.47 HP 194lt.9 
Apr 6/76 22.60 HP 19ltlt.S 
Hay lt/76 22.86 HP 1943.6 
June 1/76 23.06 HP 1943.0 
June 22/76 23.26 HP 1942.3 
July llt/76 23.46 HP 1941.6 

23.78 HP 19lt0.6 After sample; temp. 5°C 
Aug 10/76 23.97 HP 1940.0 
Aug 31/76 2lt.13 HP 1939.lt 
Sept 28/76 2lt.33 HP 1938.8 
Oct 26/76 2lt.S3 HP 1938.1 
Nov 23/76 24.73 HP 1937.4 
Dec 20/76 24.95 HP 1936.8 

MP Depth from measuring point 
TOC - Depth from top of casing 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 3-425 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Elevation of top of cas i ng 2014.84 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 6/76 Dry 
Feb 6/76 Dry 
Mar 6/76 Dry 
Apr 6176 Dry 
Kay 4/76 Dry 
June 1/76 Dry 
June 22/76 Dry 
July 14/76 Dry 
Aug 10/76 Dry 
Aug 31/76 Dry 
Sept 28/76 Dry 
Oct 26/76 Dry 
Hov 23/76 130.88 HP 1588.6 
Dec 20/76 130.90 HP 1588.4 

MP - Depth from measuring point 
TOC - Depth fro11 top of casing 

3-425-W-77 

Co1111ents 

HP (201] .9) 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 3-731 

Lsd 9 Sec 26 Twp .97 R 13 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Balled 

July 14 , 1976 

Major Constituents 

Calcium (ca••) 

Magnesiu11 (Mg ++) 

Sodium (Na•) 

Potassium (K+) 

Carbonate ceo;> 
Bicarbonate (HC03) 

Sulfate cso;> 
Chloride (Cl-) 

Nitrate (No;) 

Silica . (Si02) 

Hydroxide (OH-) 

Calciu• (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

3. 2 0.16 

0. 7 0.06 

491 . 0 21.36 

6. 3 0. 16 

60.0 2.00 

698.0 11 • 44 

13. 8 0.29 

252. 0 1· 11 

9.8 0. 16 

3.1 

3. 1 

1. 2 

1252 

20 . 99 Total Cations (epm) 

Other Constituents 

2150 

8.8 

1.8 Mg/L 

Field : 

Te11peratun (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03J 

Hydroxide (OH-) 

Con!luctivity 

3-731-E-77 

Percent 
Cations or Anions 

0 

10 

55 

34 

21 . ]It 

120 

.605 

Mg/L 

Mg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 3-731 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATrON WELL NUMBER 3-731 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Elevation of top of casing 2012.54 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 6/76 184.20 HP Jlt11.2 
Feb 6/76 183.99 HP 1411 . 9 
Mar 6/76 18lt.07 HP Jltll.6 
Apr 6/76 184.00 KP 1411.9 
May 4/76 1Blt.03 HP 1411.8 
June 1/76 18).96 HP 1412. 0 
June 22/76 184.05 HP 1411.7 
July 14/76 184.05 HP 1411.7 
Aug 10/76 184.10 HP 1411 . 5 
Aug 31/76 18lt.20 HP 1411.2 
Sept 2.8/76 184.07 HP Pt11.6 
Oct 26/76 184.07 HP 1411.6 
Nov 23/76 184.05 HP 1411.7 
Dec 20/76 184.10 HP 1411.5 

MP - Depth from measuring point 
TOC - Depth fro~ top of casing 

Comments 

HP (2015.4) 

Sampled; temp. 9°C 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 3-lllt4 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Sample source Balled 

Date sampled July 14, 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodiu• (Na+) 

Potassium ex•) 
Carbonate ceo;) 

Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl") 

Nitrate (No;) 

Silica. (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

1976 

Major Constituents 

Mg/L Meq/L 

8.2 0.41 

3.8 0.31 

163.0 7.09 

67.0 1.71 

0.0 o.oo 
429.0 ].03 

26.8 0.56 

60.0 1.69 

1.2 0.02 

1.6 

7.4 

4. 1 

540 

9.30 Total Cations (epm) 

Other Constituents 

950 

7.2 

0.4 Hg/L 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Con!fuctivity 

3-1144-E-77 

Percent 
Cations or Anions 

4 

3 

74 

18 

0 

76 

6 

18 

0 

9.53 

12.0 

7.3 

0 

444 

Kg/L 

Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 3-1144 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Elevation of top of casing 2014.48 

Water level 
Depth to water elevation 

Date (meter s ) (feet) 

Jan 6/76 

feb 6/76 294 . 96 HP 10it9.7 
H•r 6/76 307.97 HP 1007. 1 
Apr 6!76 299.03 HP 1036.4 
H.y 4/76 299 . 15 HP 1036. 0 
June 1/76 299 . 15 HP 1036. 0 
June 22/76 297.39 HP 1041 .8 
July 14/76 297 .90 HP 1040.1 
Aug 10/76 297 . 67 HP 1040.8 
Aug 31/76 297.63 HP 1041.0 
Sept 28/76 297 .62 HP 1041 . 0 
Oc::t 26/76 297.61t HP 1040.9 
Nov 23/76 297 .63 HP 1041.0 
Dec:: 20/76 297 .63 HP 1041 . 0 

MP - Depth from measuring point 
TOC - Depth from top of casing 

l-1144-W-77 

Comments 

HP (2017 . 2) 
Could not ~asure 

~uestionable measurement 

Sampled; temp. l2°C 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 3-1310 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Res earch Counc il 

Sample source Bailed 

Date sampled Jul y 14, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HCOj) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica . (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total di s solved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

6.75 

Mg/L 

54.0 

0.0 

149.0 

9.6 

24.0 

0.0 

74.0 

156. 0 

0.7 

5.7 

70.4 

0.0 

568 

Meq/L 

2.69 

o.oo 

6.48 

0. 25 

0.80 

0 . 00 

l. 54 

4.40 

0. 01 

Total Cations (epm) 

Other Con5tituents 

1330 

11.0 

0. 4 Hg/l 

Fit:ld: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH 

Conductivity 

3-1310-E-77 

Percent 
Cations or Anions 

29 

0 

69 

3 

12 

0 

23 

65 

0 

9.42 

10.0 

19 

58 

Hg/L 

Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 3-1310 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATION WELL NUMBER 3'-1310 

Lsd 9 Sec 26 Twp 97 R 13 W4th 

Alberta Research Council 

Elevation of top of casing 2013.59 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 6/76 203 . 41 HP 1348.9 
Feb 6/76 202.90 HP 1350.6 
Mar 6/76 207 .50 HP l335 . 5 
Apr 6/76 205.88 HP 1340.8 
Hay 4/76 206 . 31 HP 1339.4 
June 1/76 206.70 HP 1338.1 
June 22/76 207. 16 .HP 1336.6 
July 14/76 207.77 HP 1334.6 
Aug 10/76 208.17 HP 1333.6 
Aug 31/76 208.48 HP 1332.3 
Sept 28/76 208.88 HP 1331.0 
Oct 26/76 209.28 HP 1329. 7 
Nov 23/76 209.67 HP 1328.4 
Dec 20/76 210 . 04 HP 1327.2 

MP - Depth from measuring point 
TOC - Depth from top of casi ng 

3-1310-W-7 7 

Comments 

MP (201 6. I) 

Sampled; temp. 11 °C 
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SUM MARY OF CONTENTS 

SITE NUMBER SIX 

Lsd 2 Sec 18 Twp 95 R 9 W4th 

Alberta ~escarch Council 

number of pages distributed for this site in 1976 

page title well name 
s ite 6-21 6-220 6-310 

Introduction 4 -- - -

Legend 8 -- -- --

Site Plan 1 -- -- --

Geological 
Sample 

De s cription 2 - - --

Geophysical and 
Geological Logs 1 - - --

Well Construction - I I I 

Drawdown Plot - 0 I 2 

Drill Stem Test - 0 0 0 

Shut- In Pressure 
Data - 0 0 0 

Water Analysis - 2 2 3 

Spectral 
Emissions 

Estimates - I I I 

Water Level 
Hydrograph - 1 I 1 

Well History - I 1 1 
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SUM MARY OF CONTENTS 

SITE NUMBER SIX 

Lsd 2 Sec 18 Twp 95 R 9 W4th 

Alberta Research Council 

number of pages distributed for this site In 1977 

page title well name 
6-21 6-220 6-310 

Water Analysis 1 1 1 

Water Level 
1 Hydro graph 1 1 

Well History . 1 1 1 

ERRATUM STATEMENT 

Material Distributed in 1976 

1. The symbol for milliequivalents per litre in the LEGEND should be 

Heq/L rather than Heg/L. 

2. A new GEOLOGICAL LEGEND has been issued which has page index L-77· 

This replaces the legend indexed L-76. 

6-G-77 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 6-21 

Lsd 2 Sec 18 Twp 95 R 9 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Bailed 

July 16 , 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate {co;) 
Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium {Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

18.34 

Mg/L 

220.0 

59.0 

65.0 

2.1 

0.0 

842.0 

0.0 

158. 0 

5.3 

7.8 

242 . 0 

60.5 

1138 

Meq/L 

10.98 

4.86 

2.83 

0.05 

0.00 

13. 80 

0.00 

4.46 

0.09 

Total Cations (epm) 

Other Constituents 

Field : 

1700 

7.1 

0.5 Hg/L 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (Hco;) 

Hydroxide (OH-) 

Con~uctivity 

Percent 
Cations or Anions 

59 

26 

15 

0 

0 

75 

0 

24 

0 

18. 72 

11.0 

6.4 

829 Hg/l 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 6-21 

Lsd 2 Sec 18 Twp 95 R 9 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 6-21 

Lsd 2 Sec 18 Twp 95 R 9 W4th 

( Alberta Research Council 

Elevation of top of casing 986.31 

0 Water level 
Depth to water elevation 

Date (meters) (feet) Comments 

Jan 7/76 3.32 HP 978.0 HP (988.9) 
Feb 7/76 3.45 HP 977.6 
Har 6/76 3.73 HP 976.7 
Apr 7/76 3.59 HP 977.1 
Hay 6/76 2.45 MP 980.9 
June 2/76 2.46 HP 980.8 
June 23/76 2.70 HP 980.0 
July 16/76 2.54 HP 980.6 

2.69 HP 980.1 After sample; temp. ll°C 
Aug 10/76 2.72 HP 980.0 

0 Aug 31/76 2.49 HP 980.7 
Sept 29/76 2.54 HP 980.6 
Oct 27/76 2.31 HP 981.3 
Nov 24/76 2. 72 HP 980.0 
Oec 22/76 3.36 HP 977.9 

0 

( 

c MP Depth from measuring point 
TOC - Depth from top of casing 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 6-220 

Lsd 2 Sec 18 Twp 95 R 9 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled July 16, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L 

40.0 

24.0 

1450.0 

133.0 

86.0 

1969.0 

11.2 

1200.0 

0.7 

3.0 

25.3 

3908 

Meq/L 

2.00 

1.98 

63.07 

3.40 

2.87 

32.27 

0.23 

33.84 

0.01 

Total Cations (epm) 

Other Constituents 

7000 

8.7 

0.9 Hg/L 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (Hco;) 

Hydroxide (OH 

Conductivity 

6-220-E-77 

Percent 
Cations or Anions 

3 

3 

90 

5 

4 

47 

0 

49 

0 

70.45 

5.0 

8.1 

2220 Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 6-220 

Lsd 2 Sec 18 Twp 95 R 9 W4th 

Alberta Research Council 
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WEll HISTORY 

OBSERVATrON WELL NUMBER 6-220 

Lsd 2 Sec 18 Twp 95 R 9 W4th 

Alberta Research Council 

Elevation of top of casing 985.45 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 7/76 13.06 HP 945.8 
Feb 7/76 12.60 HP 947.3 
Mar 6/76 12.35 HP 948. 1 
Apr 7/76 12.06 HP 949.0 
Hay 6/76 11.90 HP 949.6 
June 2/76 11.69 HP 950.3 
June 23/76 11.60 HP 950.5 
July 16/76 11.43 HP 951.1 

11.80 HP 949.9 
Aug 10/76 11.25 HP 951.7 
Aug 31/76 11.15 HP 952.0 
Sept 29/76 10.94 HP 952.7 
Oct 27/76 10.85 HP 953.0 
Nov 24/76 10.84 HP 953.0 
Dec 22/76 10.84 HP 953.0 

MP - Depth from measuring point 
TOC - Depth from top of casing 

6-220-W-77 

Comments 

HP (988.6) 

After sample; temp. 5°C 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 6-310 

Lsd 2 Sec 18 Twp ' 95 R 9 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled July 16, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Sio 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

111.0 5.54 

233.0 19.18 

3475.0 151.15 

78.0 2.00 

0.0 0.00 

869.0 14.24 

17.7 0.37 

5460.0 153.98 

0.3 0.00 

6.6 

122.1 

234.3 

10340 

168.59 Total Cations (epm) 

Other Constituents 

78000 

7.9 

0.4 Hg/L 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (Hco;) 
Hydroxide (OH ) 

Con~uctivity 

6-310-E-77 

Percent 
Cations or Anions 

3 

II 

85 

0 

8 

0 

91 

0 

177.86 

6.0 

6.9 

2182 Hg/L 



WATER LEVEL HYDROGRAPH 
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OBSERVATION WELL NUMBER 6-310 
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Alberta Research Council 
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WELL HISTORY 

OBSERVAT TON WELL NUMBER 6-310 

Lsd 2 Sec 18 Twp 95 R 9 W4th 

Alberta Research Council 

El evation of top of casing 987.94 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 7/76 13. 36 HP 9'+5.9 
Feb 7/76 12 .90 HP 9lt7.lt 
Har 6/76 12.66 HP 9lt8.2 
Apr 7/76 12. 36 HP 9lt9. 2 
Hay 6/76 12.19 HP 9lt9.7 
June 2/76 11 . 99 HP 950.lt 
June 23/76 11.90 MP 950.7 
July 16/76 II. 73 MP 951.2 

11.98 HP 950.4 
Aug 10/76 11.61 HP 951.6 
Aug 31/76 II. 50 HP 952.0 
Sept 29/76 11.29 HP 952.7 
Oct 27/76 II. 19 HP 953.0 
Nov 24/76 II. 19 HP 953 . 0 
Dec 22/76 11 . 18 HP 953.0 

MP - Depth from measuring point 
TOC - Depth from top of casing 

6-310-W-77 

Co!lments 

HP (989.7) 

After sample; temp. 6°C 



SUMMARY OF CONTENTS 

SITE NUMBER SEVEN 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

( Alberta Research Council 

number of pages distributed for this site in 1976 

0 
page title well name 

site 7-32 7-135 7-337 7-59\ 7-933 

Introduction 4 -- - -- - --

L egend 8 -- - -- -- --

Site Plan I - -- - - -

Geological 
Sample 

Description 6 -- -- - -- -

Geophysical and 

c Geological Logs 2 - - -- - --

Well Construction - I 1 1 l I 

Drawdown Plot - 1 4 3 1 0 

Drill Stem Test - 0 0 0 2 2 

Shut-In Pressure 
Data - 0 0 0 2 I 

Water Analysis - 3 3 5 4 4 

Spectral 
Emissions 

Estimates - l 1 1 0 1 

0. 
Water Level 

Hydro graph - 1 I l 1 1 

( Well History - 1 1 1 I 1 

(_ 
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SUMMARY OF CONTENTS 

SITE NUMBER SEVEN 

Lsd 1) Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

number of pages distributed for this site in 1977 

page title well name 
site 7-32 7-135 7-337 7-594 7-933 

Geological 
Sample 

Description 3* -- -- -- -- --

Geophysical and 
Geological Logs 1* -- -- -- -- ·-

Shut-In Pressure 
Data - 0 0 0 0 1* 

Water Analysis - 1 I I 1 1 

Water Level 
Hydrograph - 2** 1 1 1 1 

Well History - l* 1 I 1 I 

*Erratum sheets replacing material distributed in 1976. 
**Includes 1976 hydrograph and corrected 1975 hydrograph. 

7-G-77 

--
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7-G-77 

SITE 7 

ERRATUM STATEMENT 

Material Distributed in 1976 

t. Corrected GEOLOGICAL SAMPLE DESCRIPTION pages have been issued. Pages 

indexed 7-G-77 have replaced those indexed 7-G-76. 

2. A corrected GEOPHYSICAL AND GEOLOGICAL LOGS page has been issued. The 

page indexed 7-G-77 has replaced 7-G-76. 

3· The "formation tested" on the DRILL STEM TEST page for well 7-594 should 

be changed to Prairie Evaporite. 

4. The "formation tested" on the DRILL STEM TEST page for well 7-933 should 

be changed to Mclean River/La Loche. 

5. The symbol for milliequivalents per titre in the LEGEND should be 

Meq/L rather than Meg/L. 

6. A new GEOLOGICAL LEGEND has been issued which has page index L-77. 

This replaces the legend indexed L-76. 

7. A new ~ATER LEVEL HYDROGRAPH has been issued for well 7-32 covering 

1975. The page index is 7-32-H-77 and replaces 7-32-H-76. 

8. A new WELL HISTORY has been issued for well 7-32 covering 1975 and 

1976. The page index is 7-32-W-77 and replaces 7-32-W-76. 

9. The top of casing elevation (TOC elev) shown on the WEll CONSTRUCTION 

page for well 7-32 should be 1073.42 not 1972 .42. 

10. A new SHUT-IN PRESSURE DATA page has been issued for well 7-933. The 

page indexed 7-973-D-77 has replaced 7-973-D-76. 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 7-32 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled July 18, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

8.10 

Mg/L 

90.0 

32.0 

35.0 

5.0 

0.0 

478.0 

6.6 

4.0 

0.7 

84.7 

28.6 

426 

Meq/L 

4.49 

2.63 

1.52 

0.13 

o.oo 

7.83 

0.14 

0. II 

0.01 

Total Cations {epm) 

Other Constituents 

720 

7.6 

0.6 Hg/L 

Field: 

TC!rnperature (C) 

pH 

Carbonate (co;) 

Bicarbonate (HC03) 

Hydroxide (OH ) 

Conductivity 

7- 32-E-77 

Percent 
Cations or Anions 

51 

30 

17 

2 

0 

97 

2 

0 

8.78 

7.0 

6.9 

522 Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 7-32 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATION WELL NUMBER 7-32 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Elevation of top of casing 1073. 42 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 29/75 

Feb 8/75 3. 67 HP 1064.1 
Feb 25/75 3. 93 HP 1063.2 
Mar 14/75 4. 04 HP 1062 .8 
Apr 16/75 4. 30 HP 1062.0 
Hay 13/75 4.28 HP 1062 . 1 
June 10/75 2. 99 HP 1066.3 
July 9/75 2.98 HP 1066.3 
Aug 14/75 2. 95 HP 1066 .4 
Sept 10/75 2. 67 HP 1067 ·3 

2.94 HP 1066.5 
Oct 7175 2.60 HP 1067.6 
Nov 7/75 2.64 HP 1067 .4 
Dec 7175 3. 10 HP 1065.9 
Jan 7/76 3.65 HP 1064 . 1 
Feb 7/76 4.02 HP 1062 .9 
Mar 6176 4. 32 HP 1061.9 
Apr 7/76 4. 56 HP 1061 . 1 
Hay 6/76 4. 11 HP 1062.6 
June 2/76 3.23 HP 1064.8 
June 23/76 3.17 HP 1065.0 
July 18/76 3. 15 HP 1065. 1 

3. 44 HP 1064 . 1 
Aug 10/76 3. 32 HP 1064 .5 
Sept 1/76 3. 20 HP 1064 .9 
Sept 29/76 3. 08 HP 1065.4 
Oct 27/76 2. 85 HP 1066.1 
Nov 24/76 3.07 MP 1065.1 
Dec 22/76 3.61 HP 1063 .6 

MP - Depth from measuring point 
TOC - Depth from top of casing 

7-32 -W-77 

Comments 

Well completed; water sample, bail 
15 gallons recovery T = 4 lGPD/FT 
HP = 2.65 TOC , (1076 . 1) 

Sampled well; temp . 7. 5°C 
After sample 

After sample; temp . 7°C 
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WATER ANAlYSIS 

OBSERVATION WELL NUMBER 7-135 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled July 18, 1976 

Major Constituents 

Calcium (Ca ++) 

Magnesium (Mg++) 

Sodium CNa+) 

Potassium CK+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si02) 

Hydroxide (OH") 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions Cepm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

16.74 

Mg/L 

3.6 

12.5 

341.0 

53.0 

82.0 

800.0 

4.0 

28.0 

1.5 

1.6 

7-4 

12.7 

984 

Meq/L 

0.18 

1.03 

14.83 

J. 36 

2-73 

13. II 

0.08 

o. 79 

0.02 

Total Cations (epm) 

Other Constituents 

1520 

1.4 Hg/L 

Field: 

Temperature (C) 

pH 

..:arbonate ceo;) 
Bicarbonate (HC03J 

Hydroxide (OH") 

Con~uctivity 

7·135-E-77 

Percent 
Cations or Anions 

6 

85 

8 

16 

78 

5 

0 

17.40 

4.0 

9.4 

154 Hg/L 

683 Hg/L 



WATER LEVEL HYDROGRAPH 

( OBSERVATION WELL NUMBER 7-135 

R 8 W4th Lsd 13 Sec 20 Twp 95 

Alberta Research Council 
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WELL HISTORY 

OBSERVATTON WELL NUMBER 7-135 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Re search Council 

El evation of top of casing 107L93 

Water level 
Depth to water elevation 

Date (meters ) (feet) 

Jan 7/76 9.85 HP 1042 .6 
Feb 7/76 9.87 HP 1042.5 
Har 6176 10.01 HP 1042.1 
Apr 7/76 10.11 HP 1041 . 7 
Hay 6/76 10.07 HP 1041.9 
June 2/76 9.84 HP 1042 . 2 
June 23/76 9.86 HP 1042.2 
July 18/76 9.82 HP 1042 . 3 

10.11 HP 1041.3 
Aug 11/76 9.84 MP 1042.2 
Sept 1/76 9. 85 HP 1042.2 
Sept 29/76 9. 74 HP 1042 .6 
Oct 27/76 9. 69 HP 1042. 7 
Nov 24/76 9.69 HP 10it2 . 7 
Dec 22/76 9.81 MP 1042. 3 

MP - Depth froM measuring point 
TOC - Depth from top of casing 

7-135-W-77 

Com11ents 

HP (1074.9) 

Hew HP • 0.80 m TOC, (1074.5) 

After sample; temp . 4°C 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 7-337 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled July 18, 1976 

Major Cons tituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassiu11 (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl -) 

Nitrate (NO; ) 

Silica . (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total disso l ved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

6.6 0.33 

25. 0 2. 06 

599. 0 26 .05 

23 . 3 0. 60 

31.2 1. 04 

1154. 0 18.91 

3.7 o.os 
398. 0 11 . 22 

0.4 0. 01 

2.8 

6.2 

25 . 3 

1618 

31.26 Total Cations (epm) 

Other Constituents 

2700 

8.5 

1.2 Hg/L 

Field : 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH 

Con~uctivity 

7-337-E-77 

Percent 
Cations or Anions 

7 

90 

2 

3 

61 

0 

36 

0 

29. 04 

5. 0 

8. 6 

62 Hg/L 

!069 Mg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 7-337 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 
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c 7-337-W-77 

WELL HISTORY 

OBSERVATTON WELL NUMBER 7-337 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

( Alberta Research Council 

El evation of top of casing 1071.68 

0 Water level 
Depth to water e levation 

Date (lleters) (feet) Co11ments 

Jan 7/76 8.31 HP 10117.4 HP (1074.7) 
Feb 7/76 8.29 HP 1047.5 
Mar 6/76 8. 37 HP 1047.2 
Apr 7/76 8. 38 HP 1047.2 
Hay 6/76 8.45 HP 1047.0 
June 2/76 8.42 HP 1047.0 New HP • 0.89 m TOC, (1074.6) 
June 23/76 8. 44 HP 1046.9 
July 18/76 8.41 HP 1047.0 

8.43 HP 1046.9 After sample; temp. s•c 
Aug 11/76 8.43 HP 10116 .9 

c Sept 1/76 8. 40 HP 1047.0 
Sept 29/76 8.34 HP 1047.2 
Oct 27/76 8. 30 HP 1047.4 
Nov 2'+/76 8. 30 HP 1047.4 
Dec 22/76 8.35 HP 10'+7.3 

0 

0 

( MP Depth from measuring point 
TOC - Depth f rom top of casing 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 7-594 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 

Sample source 

Date sampled 

8ai led 

July 18, 1976 

Major Constituents 

Calcium (ca••) 

Magnesium (Mg++) 

Sodium (Na•) 

Potassiull (K+) 

Carbonate cco;> 
Bicarbonate (HC03} 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (NO;} 

Silica . (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium {Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

107.0 5.34 

0.0 o.oo 

750.0 32.62 

779.0 19.93 

67.0 2.23 

0.0 o.oo 

201.0 4.18 

640.0 18.05 

1.2 0.02 

1.1 

121.0 

o.o 

3574 

24 . 49 Total Cations (epm) 

Other Constituents 

78000 

12.5 

0.3 Hg/L 

field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HCOj) 

Hydroxide (OH-) 

Con~uctivity 

7-594-E-77 

Percent 
Cations or Anions 

9 

0 

56 

34 

9 

0 

17 

74 

0 

57.89 

7.0 

12.4 

74 Hg/L 

646 Mg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 7-594 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 
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( 7-594-W-77 

WELL HISTORY 

OBSERVATfON WELL NUMBER 7-594 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

( Alberta Res earch Council 

Elevation of top of casing 1072 . 16 

0 Water level 
Oepth to water elevation 

Date (meters) (feet) Comments 

Jan 7/76 49.15HP 913.1 HP (1074.3) 
Feb 7/76 49.36 HP 912.4 
Mar 6176 49 . 46 HP 912.1 
Apr 7/76 49 . 51 HP 911 .9 
Hay 6/76 49 . 50 HP 912 .3 New HP • 0.78 m TOC, (1074.7) 
June 2/76 49 .56 MP 912 . 1 
June 23/76 49.47 HP 912.4 
July 18/76 49.46 HP 912.5 

49 . 78 HP 911.4 After sample; temp. 7°C 
Aug 11/76 49 .68 HP 911 . 7 

0 Sept 1/76 49.59 HP 912 .0 
Sept 29/76 1!9 . 55 HP 912 .2 
Oct 27/76 49.55 HP 912 .2 
Nov 21!/76 49.41 HP 912 .6 
Dec 22/76 49.19 HP 913 .1! 

0 

( 

( MP Depth from measuring point 
TOC - Depth from top of casing 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 7-933 

Lsd 13 Sec 20 Twp 95 R 8 1'14th 

Alberta Research Council 

Sample source Bai Jed 

Date sampled July 18, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium {Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (so;) 
Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

48.78 

Mg/L 

390.0 

0.0 

750.0 

108.0 

33.6 

0.0 

747 . 0 

1138.0 

0. 9 

5.0 

387.2 

0.0 

3388 

Meq/L 

19. 46 

0.00 

32.62 

2.76 

1.12 

0.00 

15 .55 

32 . 09 

0. 01 

Total Cations (epm) 

Other Constituents 

7000 

12.0 

0. 3 Mg/L 

Field: 

Temperature (C) 

pH 

Carbonate (co;} 
Bicarbonate (Hco;) 

Hydroxide (OH-) 

Con~uctivity 

7-933-E-77 

Percent 
Cations or Anions 

36 

0 

60 

5 

2 

0 

32 

66 

0 

54.85 

6.0 

12.2 

48 Mg/L 

170 Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 7-933 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

Alberta Research Council 
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( 7-933-W-77 

WELL HISTORY 

OBSERVATfON WELL NUMBER 7-933 

Lsd 13 Sec 20 Twp 95 R 8 W4th 

( Alberta Research Council 

Elevation of top of casing 1072.40 

0 
Water level 

Depth to water elevation 
Date (meters) (feet) Comments 

Jan 7/76 131.53 HP 642.6 HP (1074.0) 
Feb 7/76 130.08 MP 647.3 
Har 6176 128.82 MP 651.5 
Apr 7/76 127.45 HP 656.0 
Hay 6/76 126.19 HP 660. I 
June 2/76 125.00 HP 664.0 
June 23/76 124.08 HP 667.0 
July 18/76 123.02 HP 670.5 Sampled; temp. 6"c 
Aug 11/76 122.40 MP 672.5 
Sept 1/76 121.56 HP 675-3 

0 Sept 29/76 120.44 HP 679.0 
Oc;t 27/76 119.35 HP 682.5 
Nov 24/76 118.32 HP 685.9 
Dec; 22/76 117.36 HP 689.1 

0 

( 

( MP Depth from measuring point 
TOC - Depth from top of casing 



8-G-77 
SUMMARY OF CONTENTS 

( SITE NUMBER EIGHT 

Lsd 5 Sec 30 'fwp 94 R 7 W4th 

Alberta -Research Council 

number of pages distributed for this site in 1976 

( 
page title well name 

site 8-34 8-114 8-220 8-370 8-532 8-716 

Introduction " -- - -- - -- --

c Legend 8 -- -- -- -- -- --

Site Plan 1 - -- -- - -- --

Geological 
Sample 

Description 3 - -- - -- - --

Geophysical and 
Geological Logs 1 - -- -- - - -

Well Construction - 1 1 1 1 1 1 

Drawdown Plot - 0 3 0 0 0 0 0 
Drill Stem Test - 0 0 2 1 2 2 

Shut-In Pressure 
Data -- 0 0 1 0 1 1 

Water Analysis - 2 3 2 I 3 3 

Spectral 
Emissions 

Estimates - 1 I 1 1 1 0 

Water Level 
Hydro graph -

1 1 1 0 I 1 
0 

Well History - 1 1 I I 1 1 ; 

( 

L 
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SUMMARY OF CONTENTS 

SITE NUMBER EIGHT 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

number of pages distributed for this site In 1977 

page title well name 

8-34 8-114 8-220 8-370 8-532 8-716 

Shut-In Pressure 
Data 0 0 0 0 0 I* 

Water Analysis 1 ' I 1 I 1 

Water Level 
1 I Hydro graph I 1 1 1 

Well History 1 I I* 1 1* 1 

1. 

2. 

*Suf,ersedes page issued In 1976 

ERRATUM STATEMENT 

Material Distributed in 1976 

Well 8-532 - A different WELL HISTORY page has been issued covering 1975. 

The page index is 8-532-W-77 and replaces 8-532-W-76. 

Well 8-220 - A different WELL HISTORY page has been issued covering 1975. 

The page index is 8-220-W-77 and replaces 8-220-W-76. 

3. The Grand Rapids Formation should be listed on the GEOLOGICAL SAHPLE 

DESCRIPTION at the interval 60 to 70 and from depths of 62 to 112 feet 

on the GEOPHYSICAL AND GEOLOGICAL LOGS. 

4. The McMurray Formation should be listed on the GEOLOGICAL SAHPLE 

DESCRIPTION at the Interval 330 to 350 and from depths of 336 to 510 

on the GEOPHYSICAL AND GEOLOGICAL LOGS. 

5. The "formation tested" on the DRILL STEM TEST page for well 8-370 (page 

8-370-D-76) should be changed to 11HcHurray11
• 

6. The stratigraphic symbol Ow on the GEOPHYSICAL AND GEOLOGICAL LOGS page 

should be changed to Dbl. 

7. The symbol for milllequlvalents per litre in the LEGEND should be 

Heq/L rather than Heg/L. 

8. A new GEOLOGICAL LEGEND has been Issued which has page index L-77. 

This replaces the legend indexed L-76. 

9. A new SHUT-IN PRESSURE DATA page has been Issued for Well 8-716. 

The page Indexed 8-716-D-77 has replaced 8-716-D-76. 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 8-3~ 

Lsd 5 Sec 30 Twp . 9~ R 7 W4th 

Alberta Research Council 

Sample sour ce Bailed 

Date sampl ed July 17, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (No;) 

Silica . (Si02} 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F - ) 

Mg/L Meq/L 

30. 0 1. 50 

16.8 I. 38 

152. 0 6.61 

5.4 0.14 

0. 0 o.oo 

466.0 ].64 

18.2 o. 38 

36 . 0 1.02 

1.0 0. 02 

1.7 

25 . 3 

17.9 

500 

9. 05 Total Cations {epm) 

Other Constituents 

850 

7.9 

0.~ Hg/L 

Field: 

Tellperature (C) 

pH 

Carbonate (C03) 

Bicarbonate (HCO~) 

Hydroxide (OH-) 

Con~uctiv i ty 

8~34-E-77 

Percent 
Cations or Anions 

16 

14 

69 

0 

84 

4 

11 

0 

9.63 

6. 0 

7.9 

478 Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 8-34 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATfON WELL NUMBER 8-34 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Elevation of top of casing 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan l 1/76 1.20 HP 1411.6 
Feb 7/76 I. 15 HP 1411.7 
Mar 6/76 1.15 MP 1411.7 
Apr 7/76 I .23 MP 1411.5 
May 5/76 1. 32 HP 141 I. 2 
June 2/76 1. 30 HP I 41 I. 2 
June 23/76 I .45 HP 1410.7 
July 17/76 1.42 HP 1410.8 

1. 74 HP 1409.8 
Aug 11/76 1.49 HP 1410.6 
Aug 31/76 1.27 HP 1411.3 

TOC 1412.80 

Sept 28/76 I. 30 HP !lt10.8 
.80 HP 1412.0 

Oc::t 26/76 1.04 HP 141 I .2 
. 72 HP 1412.0 

Nov 24/76 I. 13 HP 1410.7 
.74 HP 1411.7 

Dec: 21/76 I. 4 I HP 1409.5 
.81 HP 1411.0 

MP - Depth from measuring point 
TOC - Depth from top of casing 

8-34-W-77 

Comments 

HP (1415.5); frozen 
Frozen 
Frozen 
Frozen 

After sample; temp. 6°C 

Added 1.5 gallons of kerosene; 
water level elevation adjusted 
downward by .4 ft after this 
date 

Added 2 gallons of kerosene; 
water level elevation adjusted 
downward by .9 ft after this 
date 

Added I gallon of kerosene; 
water level elevation adjusted 

· downward by I. I ft after this 
date 

Added I gallon of kerosene; water 
level elevation adjusted downward 
by 1.4 ft after this date 
Added 1.5 gallon of kerosene; water 
level elevation adjusted downward 
by 1.8 ft after this date 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 8-114 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 8-114 

Lsd 5 Sec 38 Twp 97 R 7 W4th 

Alberta Research Council 

Sample .source Bailed 

Date sampled July 17, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg ++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica . (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

8.1 0.40 

0.1 0.01 

238.0 10.35 

117.0 2.99 

192.0 6.40 

0.0 0.00 

J.3 0.07 

80.0 2.26 

0.6 0.01 

11.3 

9.0 

0.1 

792 

8.73 Total Cations (epm) 

Other Constituents 

2600 

11.7 

O.J Hg/l 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 

Bicarbonate (HCO~) 

Hydroxide (Oii ) 

Conductivity 

8-114-E-77 

Percent. 
Cations or Anions 

3 

0 

75 

22 

73 

0 

26 

0 

13.76 

s.o 

11.9 

120 Hg/L 

163 Hg/l 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 8-114 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATrON WELL NUMBER 8-114 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Elevation of top of casing 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 11/76 4.62 HP 1402.6 
Feb 7/76 4.90 HP 1401.7 
Har 6/76 5.09 HP 1401.1 
Apr 7/76 4.25 HP 1403.9 
Hay 5/76 3.84 HP 1405.2 
June 2/76 3.87 HP 1405.1 
June 23/76 4.00 HP 1404.7 
July 17/76 4.02 MP 1404.6 

4.10 HP 1404.3 
Aug 11/76 4.12 HP 1404.3 
Aug 31/76 ).90 MP 1405.0 
Sept 28/76 4.01 HP 1404.6 
Oct 27/76 ).90 HP 1405.0 
Nov 24/76 4.04 HP 1404.5 
Dec 21/76 4.4) HP 1403.3 

MP - Depth from measuring point 
TOC - Depth from top of casing 

8-114-W-77 

Comments 

HP (1417.8) 

After sample; temp. s•c 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 8-220 

Lsd 5 Sec 30 Twp -94 R 7 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled July 17,1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si02) 

Hydroxide (OH-) 

Calcium (Ac idi fie d) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

fluoride (f-) 

Mg/L Mcq/L 

3.6 0.18 

2.3 0.19 

601.0 26.14 

7-9 0.20 

21.6 0. 72 

1274.0 20.88 

9.6 0.20 

158.0 4.46 

7.8 0.13 

5.7 

4.0 

2.1 

1000 

26.38 Total Cations (epm) 

Other Constituents 

78000 

8.4 

1. I Hg/L 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Con~uctivity 

8-220-E-77 

Percent 
Cations or Anions 

98 

3 

79 

17 

26.71 

5.0 

8.] 

57 

~235 

Hg/L 

Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 8-220 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 8-370 

Lsd 5 Sec 30 Twp .94 R 7 W4th 

Alberta Research Council 

Sample source Balled 

Date sampled July 17, 1976 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na +) 

Potassium (K+) 

Carbonate ceo;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl - ) 

Nitrate (NO;) 

Silica. (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (ep11) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

Mg/L Meq/L 

2.0 0.10 

1.0 0.08 

415.0 18.05 

254 . 0 6.50 

o.o o.oo 

1449.0 23.75 

6. 3 0.13 

40.0 1. 13 

0.8 0.01 

2.2 

1.4 

1.3 

1560 

25.02 Total Cations (epm) 

Other Constituents 

2400 

7.8 

0.2 Hg/L 

Field : 

Te11perature (C) 

pH 

Carbonate (co;) 
Bicarbonate (Hco;) 
Hydroxide (OH-) 

Con~uctivity 

8-370-E-77 

Percent 
Cations or Anions 

0 

0 

73 

26 

0 

95 

5 

0 

24.73 

6.0 

8.0 

1474 Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 8-370 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATION WELL NUMBER 8-370 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Elevation of top of casing 

Date 

Apr 7/76 
Hay 5/76 
June 2/76 
June 23/76 
July 17/76 
Aug 11/76 
Aug 31/76 
Sept 29/76 
Oct 27/76 
Nov 24/76 
Dec 21/76 

Depth to water 
(meters) 

81.26 TOC 
79.97 HP 
78.33 HP 
77. 17 MP 
75.95 HP 
75.15 HP 
74.28 HP 
73.11 HP 
]2.06 HP 
71. 11 HP 
70.28 HP 

1414.50 

Water level 
elevation 

(feet) 

1148.0 
1154.8 
1160.2 
1164.0 
1168.0 
1170.6 
1173.5 
1177.3 
1180.7 
1183.9 
1186.6 

MP - Depth from measuring point 
TOC - Depth from top of casing 

8-370-W-77 

Comments 

HP • 0.80 m TOC, (1417. 1) 

Sampled; temp. 6°C 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 8-532 

Lsd 5 Sec 30 Twp '94 R 7 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled July 17, 1976 

Major Constituents 

Calcium (ca••) 

Magnesium (Mg ++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (C03) 

Bicarbonate (HC03) 

Sulfate cso;) 
Chloride (Cl-) 

Nitrate (N03) 

Silica .(Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions {epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

Mg/L Meq/L 

1.0 0.05 

0.7 o.o6 

389.0 16.92 

258.0 6.60 

554.0 18.47 

151.0 2.48 

16.8 0.35 

98.0 2.76 

1.1 0.02 

0.5 

1.4 

0.9 

1436 

24.07 Total Cations (epm) 

Other Con~titucnt5 

2500 

10.3 

0.3 Hg/L 

field: 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HCOi) 

Hydroxide (OH 

Con~uctivity 

8-532-E-77 

Percent 
Cations or Anions 

0 

0 

72 

28 

77 

10 

2 

12 

0 

23.63 

6.0 

10.7 

624 

20 

Hg/L 

Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 8-532 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 8-716 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

Bailed Sample source 

Date sampled July 17, 1976 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na +) 

Potassium (.K+) 

Carbonate ceo;> 
Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Sio 2) 

Hydroxide (OH-) . 
Calciull (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pll 

Fluoride (F-) 

Major Constituents 

Mg/L Meq/L 

37.0 1.85 

141.0 11.60 

2050.0 89.17 

54.0 I. 38 

0.0 o.oo 

1537.0 25.19 

227.0 4.73 

2600.0 73 . 32 

7.5 0.12 

16.4 

39.6 

146.3 

6020 

103.36 Total Cations (epm) 

Other Constituents 

Field: 

78oOO 

8.3 

1.6 Hg/L. 

Temperature (C) 

pH 

Carbonate (co;} 
Bicarbonate (Hco;) 
Hydroxide (OH 

Con~uctivity 

8-716-E-77 

Percent 
Cations or Anions 

2 

II 

86 

0 

24 

5 

71 

0 

104.00 

1591 Hg/L 
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8·716-W-77 

c WELL HISTORY 

OBSERVATfON WELL NUMBER 8-716 

Lsd 5 Sec 30 Twp 94 R 7 W4th 

Alberta Research Council 

( 
Elevation of top of casing 1\1$. 53 

c Water level 
Depth to water elevation 

Date (meters) (feet) Comments 

Jan 11/76 129.44 HP 993.2 HP (1417.8) 
Feb 7/76 129.21 HP 994.0 
Mar 6/76 129.05HP 994.5 
Apr 7/76 128.92 HP 994.9 
Hay 6/76 128.85 HP 995.2 
June 2/76 128.73 HP 995.6 
June 23/76 128.66 HP 995.8 
July .17/76 128.60 HP 996.0 Sampled; temp. 9°C 
Aug 11/76 128.85 HP 995.2 
Aug 31/76 128.78 HP 995.4 
Sept 29/76 128.69 HP 995.7 
Oct 27/76 128.63 HP 995.9 c Nov 24/76 128.58 HP 996.1 
Dec 21/76 128.58 HP 996.1 

0 

c 

( 
MP Depth from measuring point 
TOC - Depth from top of casing 



9-G-77 
SUMMARY OF CONTENTS 

c :; I'J'E ~UMBER NINE 

l.s<.l 16 Sec 4 Twp 91t R 6 W4th 
( 

~lh~rta Research Council 

( 
number of pages distributed for this site In 1976 

page title well name 
site 9-43 9-161 9-449 9-951 9-1056 9-1150 

Introduction 4 -- - - -- -- -

0 Legend 8 -- -- -- -- -- --

S ite Plan I -- -- -- -- - --

Geological 
Sa11ple 

Description 3 -- -- -- -- -- --

Geophysical and 
Geological Logs I - -- -- -- ··- -

Well Construction - l l l l l 1 

( Drawdown Plot - I 1 0 0 0 0 

Drill Stem Test - 0 0 2 4 2 2 

Shut - In Pressure 
Data - 0 0 1 3 2 2 

Water Analysis - 2 2 2 I 1 2 

Spectral 
Emission 

Estimates - 0 1 I 0 0 1 

Water Level 
Hydro graph -

l I 0 I I I 
0 

Well History -
1 l 1 I I I 

c 
( 
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9-G-7"7 
SUMMARY OF CONTENTS 

SITE NUMBER NINE 

Lsd 16 Sec It Twp 94 R 6 W4th 

Alberta Research Council 

number of pages distributed for this site In 1977 

page title well name 
9-43 9-161 9-449 9-951 9-1050 9-1156 

Shut-In Pressure 
Data 0 0 0 0 0 1* 

Water Analysis ' 1 I I I I 

Water Level 
Hydrograph I* 1 I I I I 

Well History 1* I I I 1 1 

*Supersedes page issUP.d in Jq76 

I. 

ERRATUM STATEMENT 

Haterial Distributed in 1976 

The location on the second and third pages of the GEOLOGICAL SAMPLE 

DESCRIPTION was omitted. The location for both these pages Is 

Lsd 16 Sec 4 Twp 94 R 6 W4th. 

2. Well 9-43 - A different WELL HISTORY page has been issued covering 1975. 

The page index is 9-43-W-77 and replaces 9-43-W-76. 

3. Grand Rapids Formation should be listed on the GEOLOGICAL SAMPLE 

DESCRIPTION at the interval 580 to 600 and from depths of 587 to 

705 feet on the GEOPHYSICAl AND GEOLOGICAL LOGS. 

4. Clearwater Formation should be listed on the GEOLOGICAL SAMPLE 

DESCRIPTION at the interval 670 to 710 and from depths of 705 to 

917 feet on the GEOLOGICAL AND GEOPHYSICAL LOGS . 

5. The symbol for milliequivalents per litre in the LEGEND should be 

Heq/L rather than Heg/L. 

6. A new GEOLOGICAL LEGEND has been Issued which has page Index L-77. 

This replaces the legend Indexed L-76. 

7. A new WATER LEVEL HYOROGRAPH has been iss~ed for well 9-43 covering 

1975. The page index is 9-43-H-77 and replaces 9-43-H-76. 

8. A new SHUT-IN PRESSURE DATA page has been issued for well 9-1150. 

The page Indexed 9-1150-D-77 replaces 9-1150-D-76. 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 9-43 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 

Balled Sample source 

Date sampled July 17 , 1976 

Calcium (Ca++) 

. ( ++) Magnes 1um Mg 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrat e (No; ) 

Silica . (Sio2) 

Hydroxide (OH- ) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

Major Constituents 

4. 05 

Mg/L 

103.0 

0.2 

28 . 8 

12.9 

19.2 

0. 0 

55.0 

80.0 

0.6 

7.2 

130.9 

0.6 

404 

Meq/ L 

5.14 

0.02 

1.25 

0 . 33 

0.64 

o.oo 

I. 15 

2. 26 

0. 01 

Total Cations (epm) 

Other Constituents 

Field: 

1050 

11.2 

0. 2 Hg/L 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH - ) 

Concjuctivity 

9-43-E-77 

Percent 
Cations or Anions 

76 

0 

19 

5 

16 

0 

28 

56 

0 

6. 74 

5-5 

11.4 

276 

127 

Hg/L 

Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 9- 43 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 9-161 

Lsd 16 Sec 4 Twp 9lf R 6 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled July 17, 1976 

Major Constituents 

Calcium (Ca ++) 

Magnesium (Mg••) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (co;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (No;) 

Silica. (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

3.93 

Mg/L 

540.0 

0 . 2 

81.0 

212.0 

31.2 

o.o 

2. lf 

100 .0 

1.0 

1.8 

550.0 

0.3 

1898 

Meq/L 

26.95 

0 . 02 

3.52 

5.42 

1. Olf 

o.oo 

o.os 

2. 82 

0 . 02 

Total Cations (epm) 

Other Constituents 

8000 

12.4 

0. 1 Hg/L 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 

Bicarbonate (Hco;) 

Hydroxide (OH-) 

Con~uctivity 

9-161-E-77 

Percent 
Cations or Anions 

75 

0 

10 

15 

27 

0 

72 

0 

35.91 

5.0 

12.3 

73 

591 

Hg/L 

Hg/L 
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WATER LEVEL HYOROGRAPH 

OBSERVATION WELL NUMBER 9-161 

Lsd 1 Sec 9 Twp 94 R 6 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATION WELL NUMBER 9-161 

Lsd Sec 9 Twp 94 R 6 W4th 

Alberta Research Council 

Elevation of top of casing 2019.22 

Water level 
Depth to water elevation 

Date (meters) (feet) 

Jan 11/76 13. 56 MP 1977.0 
Feb 7/76 13.61 MP 1976.9 
Mar 6/76 J3 . 68 HP 1976.6 
Apr 7/76 13.78 MP 1976.3 
May 6/76 )3 .86 HP 1976.0 
June 2/76 13. 79 HP 1976.3 
June 23/76 13. 79 HP 1976.3 
July 17/76 13. 77 MP 1976.3 

14 .09 MP 1975.3 
Aug 11/76 13.78 MP 1976.3 
Aug 31/76 13 . 77 HP 1976. 3 
Sept 28/76 13.74 MP 1976. 4 
Oct 27/76 13. 70 HP 1976 .6 
Nov 24/76 13.69 HP 1976.6 
Dec 21/76 )3.69 HP 1976.6 

MP - Depth from measuring point 
TOC • Depth from top of casing 

9-161-W-77 

Comments 

HP (2021.5) 

After sample; temp . 5•c 



( 

( 

0 

0 

0 

c 

(_ 

WATER ANALYSIS 

OBSERVATION WELL NUMBER 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 

Sample source 

Date sampled 

Balled 

July 17, 1976 

Major Constituents 

Calcium (Ca ++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassiu11 (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (SO~) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si0 2) 

Hydroxide (OH.) 

Calcium (Acidified) 

Magnesium (Ac idified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

10. 29 

Mg/L 

120. 0 

0.0 

189. 0 

313.0 

24 .0 

o.o 

).0 

334.0 

o.s 

2.7 

14).0 

o.o 

1416 

Meq/L 

o.oo 

8.22 

8.01 

0.80 

o.oo 

0.06 

9.42 

0.01 

Total Cations (epm) 

Other Constituents 

4700 

11.9 

0 . 2 Hg/L 

Field: 

Temperature (C) 

pH 

Carbonate (co;) 
Bicarbonate (HC03) 

Hydroxide (OH-) 

Con~uctivity 

9·449-E- 77 

Percent 
Cations or Anions 

27 

0 

37 

36 

8 

0 

92 

0 

22.22 

5. 0 

12. I 

25 

272 

Mg/L 

Mg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 9-449 

Lsd16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSBRVATION WELL NUMBER 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 

Elevation of top of casing 2020.22 

Water level 
Depth to water elevation 

Date (•eters) (feet) 

Jan 11/76 50. 45 HP 1857.5 
Feb 7/76 5o.s1 HP 1857·3 
Mar 6/76 50 .60 HP 1857.0 
Apr 6176 50.69 HP 1856.7 
Hay 6176 50.77 HP 1856.4 
June 2/76 50 .62 HP 1856.9 
June 23/76 50.64 HP 1856.8 
July 17/76 50.59 HP 1857.0 

50.60 HP 1856.9 
Aug 11/76 50.56 HP 1857.1 
Aug 31176 SO. 55 HP 1857.1 
Sept 28/76 50 .50 HP 1857. 3 
Oct 27/76 50.49 HP 1857.3 
Nov 24/76 50.50 HP 1857.3 
Dec 21/76 50.52 HP 1857.2 

MP - Depth from _measuring point 
TOC - Depth from top of casing 

9-449 -W-77 

co-ents 

HP (2023.0) 

New HP • 0.83 ~ TOC , (2022 .9) 

After sanp1e; teqp. 5•c 



9-951-E-77 

( 
WATER ANALYSIS 

OBSERVATION WELL NUMBER 9-951 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 

( Sample source Bailed 

Date sampled July 17, 1976 

Major Constituents 

0 
Percent 

Mg/L Meq/L Cations or Anions 

Calcium (Ca++) 310. 0 15.47 24 

Magnesium (Mg ++) 0.1 0. 01 0 

Sodium (Na+) 725.0 31.54 49 

Potassium (K+) 700 . 0 17.91 28 

Carbonate ceo;) 55.0 1.83 14 

Bicarbonate (HC03) o.o o.oo 0 

Sulfate (SO~) 2.3 o.os 0 

Chloride (Cl-) 400 . 0 11 . 28 86 

( Nitrate (NO;) 1.2 0.02 0 

Silica . CSi02) 1.0 

Hydroxide (OH-) 

Calcium (Acidified) 308.0 

Magnesium (Acidified) 0. 0 

Total dissolved solids 3706 

Total Anions (epm) 13.18 Total Cations (epm) 64.92 

Other Con::.tituents 

0 Lab : Field : 

Conductivity 78000 Tempc•ra ture (C) 7.0 

pH 12.8 pH 12.6 

0 
Fluoride (F-) 0.2 Hg/L Carbonate ceo;) 74 Hg/l 

Bicarbonate ( HCO~) 

Hydroxide (OH-) 945 Hg/L 

Con~uctivity 

( 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 9-951 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATION WELL NUMBER 9-951 

Lsd 16 se·c 4 Twp 94 R 6 W4th 

Alberta Research Council 

Elevation of top of casing 2.019. 11 

Water level 
Depth to water elevation 

Date (11eters) (feet} 

Jan 11/76 170. 49 HP 1462.8 
Feb 7/76 164.89 HP 1481.2 
Har 6176 159.45 HP 1499. 0 
Apr 7/76 153.65 HP 1518. 0 
Hay 6/76 148. 90 HP 1533 .6 
June 2/76 144.83 HP 1547.0 
June 23/76 141.80 HP 1556.9 
July 17/76 1)8. 50 HP 1567.7 
Aug 11/76 135. 51 KP 1577 .5 
Aug 31/76 133.21 KP 1585.1 
Sept 28/76 129.90 HP 1595 .9 
Oct 27/76 126.45 HP 1607. 2 
Nov 24/76 123.15 HP 1618.1 
Oec 21/76 120.77 HP 1625.9 

MP - Depth from measuring point 
TOC - Depth fro• top of casing 

9-951-W-77 

co-ents 

MP (2022.0) 

Sample; temp. 7°C 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 

Sample source Balled 

Date sampled July 17, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesiu~ (Mg++) 

Sodium (Na•) 

Potassium (K+) 

Carbonate (co;) 
Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si0 2) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnes ium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab : 

Conductivity 

pH 

Fluoride (F-) 

5.06 

Mg/L 

515.0 

0.0 

105.0 

59.0 

24.0 

o.o 

3-7 

148.0 

0. 3 

o.o 

528.0 

0.0 

1548 

Meq/L 

25.70 

0. 00 

4.57 

l. 51 

0. 80 

o.oo 
0.08 

4. 17 

0 . 00 

Total Cations (epm) 

Other Constituents 

7000 

12.2 

0.2 Hg/L 

Field : 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Con~uctivity 

Percent 
Cations or Anions 

81 

0 

14 

5 

16 

0 

2 

83 

0 

31.78 

12.2 

1080 

197 

Hg/L 

Kg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 9-1056 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 

I I I I I I I I I 1 1 I f I I 

I I I I _1 I I I I I I _1 I I 1 
5 10 15 20 25 5 10 15 20 25 510152025 

JANUARY FEBRUARY MARCH 

I I I I I I I I I I I I I I I I I I I I 

• 

• 

I I 1 I I I I I I I .I I I l_ I I 1 I I I 
5 10 15 20 25 5 10 15 20 25 5 10 15 20 25 5 10 15 20 25 

APRIL MAY JUNE JULY 

1976 

9 - 1 056 - H - 77 

I I I I I I I I I I I I I I I I I I I I I I I I I 

1 207 
• 

• 
1 206 

~ 205 

• 

1 
~ 

204 ..... 
m • :::0 

r-
1 203 m 

< m 
r-

1 202 m 
r-m 

1 
~ 

201 ..... 
0 
z 

1 200 -~ 
~ -

1 199 Q) 

g 
< 
~ 

1 198 (J) 
~ 
Q) 

a; 
< 
~ 

I I I I I I I I I I I I I I I I I I I I I I I I I 
5 10 15 20 25 5 10 15 20 25 5 10 15 20 25 5 10 15 20 25 5 10 15 20 25 

AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER 



( 

c 

0 

0 

0 

( 

( 

WELL HISTORY 

OBSERVATION WELL NUMBER 9-1056 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 

Elevation of top of casing 

Date 

Jan I t/76 
Apr 7/76 
June 2/76 
June 23/76 
July 17/76 
Aug I 1/76 
Aug 31/76 
Sept 28/76 
Oct 27/76 
Nov 24/76 
Dec 21/76 

Depth to water 
(meters) 

249 . 20 MP 
249 . 93 MP 
250.29 MP 
250 . 54 MP 
250.37 MP 
249 . 10 MP 
248 .24 MP 
248 . 36 MP 
248 .86 MP 

2018 . 16 

Water level 
elevation 

(feet) 

1203.4 
1201.0 
1199.8 
1199.0 
1199.6 
1203. 7 
1206.6 
1206. 2 
1204.5 

MP - Depth from measuring point 
TOC - Depth from top of casing 

9- 1056-W- 77 

Comments 

MP (2020 .8); could not measure 
Install 8assani Packer 

Sampled 
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WATER ANALYSIS 

OBSERVATION WELL NUMBER 9·1150 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 

Sample source Bailed 

Date sampled July 17, 1976 

Major Constituents 

Calcium (Ca++) 

Magnesium (Mg++) 

Sodium (Na+) 

Potassium (K+) 

Carbonate (CO;) 

Bicarbonate (HC03) 

Sulfate (S04) 

Chloride (Cl-) 

Nitrate (NO;) 

Silica. (Si02) 

Hydroxide (OH-) 

Calcium (Acidified) 

Magnesium (Acidified) 

Total dissolved solids 

Total Anions (epm) 

Lab: 

Conductivity 

pH 

Fluoride (F-) 

12.18 

Mg/L 

150.0 

0.1 

260.0 

188.0 

43.2 

0.0 

3.2 

378 . 0 

0.9 

2.9 

154.0 

0.0 

1328 

Meq/L 

0.01 

11.31 

4.81 

I. 44 

0.00 

0.07 

10.66 

0.01 

Total Cations (epm) 

Other Constituents 

4500 

12.1 

0.5 Hg/L 

Field : 

Temperature (C) 

pH 

Carbonate (CO;) 

Bicarbonate (HC03) 

Hydroxide (OH-) 

Con~uctivi ty 

9·11SO·E·77 

Percent 
Cations or Anions 

32 

0 

48 

20 

12 

0 

88 

0 

23.61 

6. 0 

12.1 

67 

231 Hg/L 
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WATER LEVEL HYDROGRAPH 

OBSERVATION WELL NUMBER 9-1150 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 
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WELL HISTORY 

OBSERVATION WELL NUMBER 9-1150 

Lsd 16 Sec 4 Twp 94 R 6 W4th 

Alberta Research Council 

Elevation of top of casing 2017 . 89 

Water level 
Depth to water elevation 

Date (lleters) (feet) 

Jan 11/76 95.18 HP 1708.4 
Feb 7/76 91.35 HP 1721.0 
Har 6/76 88 . 11 HP 1731.6 
Apr 7/76 85.04 HP I 741.7 
Hay 6/76 82.54 HP 1750. 0 
June 2/76 80 .42 HP 1756.9 
June 23/76 78.88 HP 1762.0 
Jul y 17/76 77 . 33 HP 1767. I 
Aug 11/76 76.28 HP 1770.5 
Aug 31/76 75.20 HP 1774.0 
Sept 28/76 ]3 . 89 HP 1778.3 
Oct 27/76 72.75 HP 1782.1 
Nov 24/76 71 . 81 HP 1785.2 
Dec 21/76 11.05 HP 1787 . 7 

MP - Depth from measuring point 
TOC - Depth froa top of casing 

9-1150-W-77 

CoiUlents 

HP (2020.6) 

New HP • 0.85 m TOC , (2020. 7) 

Sampled; temp. 6°C 
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