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Dear Mr. Trytko:

Enclosed are three copies of report 0106 -001 on the "Groundwater geology
of the Anerley aquifer, Saskatchewan". If you have any queries, please

contact me.

Sincerely yours,

2 7 : |

E.A. Christiansen



SUMMARY

The Anerley aquifer is composed of 7 metres of gravel with an occasional till
interbed. The aquifer is hydraulically connected to the Anerley valley aliuv-

ijum from which it may receive most of its recharge.

The presence of 12 metres of silts and clays between. the Anerley and Dinsmore
aquifers, and the Tack of response in piezometers in the Dinsmore aguifer when
the Anerley aquifer was pump tested suggest that pumpage from this aquifer

will not appreciably reduce the flow of springs from the Dinsmore aquifer.

Long term measuring of water levels and pumping rates will be required for an

accurate assessment of the long term yield of the Anerley aquifer.
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INTRODUCTION AND OBJECTIVE

E.A. Christiansen Consulting Ltd. (EAC)} was comissioned on April 3, 1985 by
Mitchell Driiling (1979) Ltd.(MDL) to geologically interpret the testhole
information from the Dinsmore groundwater supply study. On April 23, EAC
collected samples and logs from testhole No. 06, and on April 26 a prelim-
inary cross section from Dinsmore to the Anerley valley was submitted to

MDL for a meeting with the Dinsmore village council that evening.

Between May 2 and 10, 1985, testholes Nos. 7-10 and the testhole for
Dinsmore Well No. 1 were drilled by MDL and sampled by EAC. Samples from
these testholes and No. 6 were selected for carbonate and mechanical
analyses to aid the geological interpretation. From the testhole inform-
ation provided by MDL, EAC constructed north-south (A-A') and east-west
(B-B') cross sections to determine the location and extent of the "Anerley
aquifer" and to determine the relationship between this aquifer and Harold

Green's spring, herein called "Green Spring".

Geological interpretation is based on samples collected from the drilling
fluid (Fig. 1}. These samples were washed, dried, described, and the des-

cription compiled into logs (Appendix 1).
GEMORPHOLOGY

The geomorphology (surface form) is shown in Drawing 0106-001-01. The
Anerley aquifer is best developed west of the confluence of the Dinsmore

coulee and the Anerley valley in the vicinity of wells Nos. 1 and 2.
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Figure 1. Test drilling and sampling at Site No. 7. (A) Driller catching
samples from drilling fluid. (B) Cutting samples from well No.
1 showing gravel with a till interbed from the Anerley aquifer.




The Dinsmore spring which is the largest in the area and the Green spring
occur aiong the Dinsmore coulee and the Anerley valley. These names have
been coined to facilitate the writing of this report. The village of

Dinsmore foreman Mr. R. Leavins was contacted to determine whether Tocal

names were in existence for these features.

The location of the area of investigation herein cailed the "Dinsmore area®

is shown in Figures 2-5. Major features include the Anerley valley and

associated lakes and the Dinsmore coulee and associated springs.
| 3. GEOLOGY

From oldest to youngest, the sediments are the preglacial Bearpaw Formation

; and the glacial and postglacial Sutherland and Saskatoon Groups (Christiansen,
g 1968) of deposits (Drawings 0106-001-02,03). The Bearpaw Formation is
composed of marine, noncalcareous silt and clay, commonly referred to as
bedrock or shale. In Drawings 0106-001-02 and 03, the Bearpaw Formation is

E overlain by tills of the Sutherland Group. These tills, which contain silt

and sand interbeds, range in thickness from 14 to 36 metres.

The Sutherland Group is overlain by the Saskatoon Group of glacial and post-
glacial deposits, including ti11 and sands, tills, Anerley and Dinsmore
aquifers, silt and clay, and the Anerley valley alluvium {Drawing 0106-001-
02,03). Tills of the Sutherland Group are separated from tills of the
Saskatoon Group by carbonate content,texture, and electrical resistance

(Appendices 2-3). The tills of the Sutherland Group have a mean carbonate




Figure 2. Well Site No.1 (A) Regional setting of Well Site No. 1 north-
west of confluence of Dinsmore coulee (from right) and Anerley

valley, (upper left). (B) Test drilling at Well Site No. 1 with
Anerley Lakes in background.




Figure 3. Anerley valley. (A) Milden Lake in background with old pumphouse
in middle left and Dinsmore coulee in lower left. (B) Milden
Lake in foreground and Anerley Lakes and Green farmstead in back-
ground.
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Figure 4. Dinsmore spring. (A) Dinsmore spring in Tower left, old pumphouse
and Milden Lake in upper right,and Well Site Nos. 1 and 2 in
between. (B) Dinsmore spring in Dinsmore coulee with Anerley Lakes

in background.
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Figure 5.
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Dinsmore spring.
7 on Teft horizon.

(A
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Dinsmore spring looking east with testhole
) Dinsmore spring looking west.




content of 24t 2mL CO, , whereas the tills of the Saskatoon Group have
a mean carbonate content of 32%5mL COp/g. In addition the tills of the
Sutherland Group have a higher clay content and a Tower electrical

resistance than tills in the Saskatoon Group.

The Anerley valley floor is covered with up to 16 metres of sands and
diamictons (mixture of gravel, sand, and silt) herein called the "Anerley

valley alluvium".
GROUNDWATER

The groundwater investigation conducted by EAC in the Dinsmore area included
an investigation of the occurrence and potentials of groundwater only.

This study does not include groundwater hydrological analyses.

Two aquifers prevalent in the Dinsmore area which are herein called the
Anerley and Dinsmore aquifers (Drawings 0106-001-02,03). The Anerley
aquifer, which is up to 7 metres thick, Ties on an erosional surface in
tills of the Sutherland Group and Saskatoon Groups and is overlain by
glacial lake silts and clays. The aquifer is composed mainly of gravel
with an occasional till interbed (Fig. 1B). The gravel is thought to rep-
resent an outwash deposit laid down on a glacially eroded surface. As

the glacier retreated, the outwash gravel was covered by glacial lake silts

and clays.




The Dinsmore aquifer, for the most part, overlies the glacial Tlake silts
and clay (Drawing 0106-001-03). The aquifer accupies the lower 5 metres
of a sand and till, 11 to 13 metres thick, lying between a silt and clay

unit and till. The Dinsmore aquifer is highly interbedded.

The Anerley aquifer discharges into the Anerley valley alluvium (Drawing
0106-001-02) , whereas the Dinsmore aquifer dishcarges into the Dinsmore
coulee (Fig. 4,5) as well as the Anerley valley (Drawing 0706-00F03). The
equivalent of the Dinsmore aquifer sand and till northwest of Dinsmore

coulee is completely dry having been drained into the Anerley valley.

The springs in the Dinsmore coulee are restricted to the south side of the
coulee because the north side is dry. If it is assumed that Tittle retreat
of the north side of the coulee has taken place since its formation about
13000 years ago (Christiansen, 1979), it can be concluded that the south
side of the coulee has retreated 185 metres by spring sapping in about

13000 years or about 14 millimetres per year.

Cross section BB' (Drawing 0106-0010-03) shows clearly that the Anerley
and Dinsmore aquifers are two distinctly different water bearing formations

separated by 12 metres of silts and clays. The Anerley aquifer is deeper

and drains into the Anerley valley alluvium, whereas the shallower Dinsmore
aquifer drains onto the floors of the Anerley valley and Dinsmore coulee.

The presence of 12 metres of silts and clays between the Anerley and
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Dinsmore aquifers and the lack of response in piezometer 7 and 8 when the
Anerley aquifer'wasApump tested at 75 IGPM for 24 hours suggest that
pumpage of this aquifer will not appreciably affect the flow of springs

from the Dinsmore aquifer.

EAC was informed by MDL that piezometer 2A recovered when the old well was
shut off. This suggests a hydraulicconnection between the Anerley aquifer
and the Anerley valley alluvium. The Anerley valley alluvium may be the

main.source of recharge for the Anerley aquifer.
CONCLUSIONS

1. The Anerley aquifer is in a 7-metre outwash blanket deposit lying be-
tween tills of the Sutherland and Saskatoon Groups and glacial Tlake
silts and clays.

2. The Anerley aquifer is hydraulically connected to the Anerley valley
alluvium from which water can be induced to flow into the Anerley
aquifer during pumping.

3. The Anerley and Dinsmore aquifers are separated stratigraphically by
12 metres of glacial lake silts and clays of relatively low permeability.

5. The Tong term yield of the Anerley aquifer will depend on the areal
extend of the aquifer and the rate of rechargé. Pump test analyses,
not included in this report, will serve as a quide to estimating this
yield, but long term measuring of water levels and pumping rates will

be required for a more accurate estimate of the long term yeild.

6 A Christianson Consatling Lol |
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Appendix 2. Carbonate analyses.




SASKATCHEWAN S0IL TESTING LAEDRATORY
DATE:28/053/83 SPECIAL ANALYSIS
OxCHRSTHSN-E2C03.184-8612/5677 ##xE, A, CHRISTIANSEN®2X

! ! ! !
| SAMPLE # 1 CLIENT SAMFLE NUMEER 1 CO2 Eqiv |

! ! I mls/am |
FERSPEERE IO LPITIETEELEIEIVEIEIOESILEIIETILOOI P
| I8%-3612 $ 10 33:0 I
| I84-35613 $# 15 29.9 I
| IB4-5614 £ 20 35,4 !
! IB4-5615 ¥ 40 32,0 !
! i84—5616 $# 30 34,7 I
| I84-3618 £ Y 2635 |
| IB4-5620 # 110-120 26,5 |
i 184-5421 $#1120-130 24.9 [
| 184-3622 $1 130-140 25.8 !
§ 184-5623 $1 140-150 25,0 I
i 1684-5624 $6 10-15 39.3 |
| 184-5426 $6 20-25 0.6 |
| I84-5627 ¥4 35-40 33.9

| I84-5419 ¥4 50-53 a2z
| 184-3630 ¥4 60-65 28.8 |
§ 184-5631 ¥ 135-140 20.8 1
| I84-5432 $6 175-180 26,7
| I84-5433 ¥ 10 32:1 !
| I34-5634 $7 15 406

! 184-5433 ¥7 20 3.6 |
| I84-5436 ¥ 25 7.4 1
| 184-5637 $7 35 29.7 |
| I184-3638 $7 40 27.8 |
| 184-3439 ¥ 45 8.8 |
! I34~5440 ¥ 50 234

COMMENT :



SASKATCHEMAN SO0IL TESTING LABORATORY

DATE:28/05/83 SFECIAL ANALYSIS
DXCHRSTHSN-EXCO3.1684-5612/5677 #xxE,A, CHRISTIANSENxxx

PRTEEESOPEEEETERRSEEETIPEEEEESEVELETELEETESCEECETES $4
! ! ! !
| SAMFLE ¥ | CLIENT SAMFLE NUMBER 1 COZ Eqiv |

| ! I mls/qm |
ESITEEI I PIIECLETIIIESEPLETILIEIEE LTI SENIEPEETTETS
| I84-3641 ¥7 355 2647 !
| I84-5442 §7 100 23.7 1
| 184-5643 ¥ 220 249 !
| 184-5444 ¥ 230 23:0 !
| IB4-54643 820 16,3 |
| 184-5646 8 30 10.4 !
| 134-5647 18 40 30,4 !
| 184-5648 ¥8 80 317 !
| 184-5449 13 70 3046 I
| I84-5650 ¥ 100 29.3
| 1845651 ¥ 110 26.3 |
| I84-5652 8 120 273 I
| IB84-5633 $8 200 24,9 |
| I84-54654 3 210 237
i I84-5455 8 220 2540 i
I 18%-5634 $8 230 22,3 !
| 184-5657 $8 240 24,9 |
| 18%-5638 8 240 3.7 !
| 184-3639 #1010 289
| 184-5660 $O 20 3%.5 |
| IB4-56él $10 30 44.7 !
I I84-3643 $10 40 41,2 !
| IB4-5664 10 50 3.5 |
| 184-5665 10 40 3640 _——;
| 1845646 30 79 276 |

COMHENT :



SASKATCHEWAN SDIL TESTING LAEGRATGRY
DATE:26/05/85 SFECIAL AMALYSIS
DXCHRSTNSN-ExC03.189-5612/3677 *X¥E.A, CHRISTIANSEN®xx

PEESELEEEPPEEEEPERERETEEVEEEEEEEREEEEIVIREEEECIELTE 4T
| I ! !
{ SAMPLE # 1 CLIENT SAMPLE NUMBER | COZ Eqiv |

j | I mls/gm |
EEPEIT T TP RO PRETITISEPIEPERSFIETILEEEIETITISIPEETEL
| 184-5668 $10 80 26.7 |
i 184-546% ‘1!10 90" | 29,5 {
| IB4-5670 O 125 ’ | 31,7 !
| 183-3671 $10 130 30,2 I
| 184-3672 $10 138 31.0 !
l‘18'1‘~5673 | #‘10’140 | 25.2 !
! 184-5674 | $10 150 i o 21.9 !
| 184-5474 $14 140 217 I

| IB4-5677 10 170 21.9 !

COMMENT:
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Appendix 3. Mechanical analyses.
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SASKATCHEWAM SOIL TESTING LAEORATORY
DATE:21/05/85 MECHANICAL ANALYSIS
DXCHRSTHSN-EXHEC 184-5413/534675 *x¢E. A, CHRISTIANSENxxx

PSPPI IRt REt PRIt I PP e ettt ettt oottt et ittt et ettt ts sttt s vt ettty
| ! | | ] !

| SAMFLE # | CLIENT SAMPLE NUMBER | SAND ! SILT | CLAY !
! | | percent | percent 1 percent |
PRREERTILEITIEEPETIET LI ELOITIPEISEIOIETEIEEIIITIEILITEIEIPTIPEN LS PP
| IB4-3613 15 46.7 35.4 17,9 !
| IB4-5417 ¥ 53 217 a3 47,0 l
| I84-561% #1 65-75 4.0 50,8 45.2 {
I IB4-5620 1 110-129 32.3 5.4 321 [
} 1684-5625 ¥ 13-20 47.3 32.8 19.7 !
;—134—5628 $6 45-50 2047 34.3 45.0 |
| I84-5635 $7 20 43.9 281 2640 |
| 184-5639 $7 45 41.5 a0 27,5 |
! 184-5643 ¥ 22 11.9 291 2840 !
i I84-5446 $8 30 31.2 29,2 19.3 |
| 184-5447 8 40 0.7 27,4 21.9 !
| I84-5649 #8 90 3.4 30,9 295
i 184-5653 13 200 27.7 4.8 30,4 !
} 184-5458 $3 260 8.5 42.4 49,2 !
| I84-5442 $10 35 4045 345 2540 |
| I84-5467 0 75 38.1 31,5 30,5 |
I I84-5671 $10 130 37.8 38.4 23,4 !
| IB4-5473 ¥10 155 355 313 33,0

COMHENT:
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CONSULTING GEOTECHNICAL AND MINING ENGINEERS

| August 13, 1985 Our ref: 852-6030

Mitchell Drilling Ltd.
45 Nicholson Place

Saskatoon, Saskatchewan
[ S7L 4G7

ATTENTION Mr. J. Trtyko

Dear John:

Enclosed is a copy of Golder Associates report on the results of the
pumping tests undertaken for the Village of Dinsmore. As discussed by
telephone on Friday, certain information is missing such as pumping

test dates, depth of backfill and the like. Please review the report
and make any changes you feel are required. We will then update the
report for submission to the Water Corporation.

Yours truly,

GO R\ASSOCIATES

XY
J.T. Dance, P. Eng.

JTD/m jw
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1.0 INTRODUCTION
Golder Associates has been retained by Mitchell Drilling (1979)

Limited (MDL) of Saskatoon to review and analyze the results of two
pumping tests performed on two water supply wells installed for the
Village of Dinsmore, Saskatchewan. The wells are located about four
kilometres northeast of Dinsmore on the shore of Milden Lake (Figure
1).

We understand that these wells were required to replace a 'deep' water
supply well located in the Village of Dinsmore completed in 1984 which
in the spring of 1985 was found to yield insufficient water to meet

the village's potable water requirements.

Geologic interpretation of the area has been conducted by E.A.
Christiansen Consulting Ltd. based upon the results of a testhole
program undertaken to identify a potable water aquifer in the area.
This interpretation is presented in E.A. Christiansen's Report No.
0106-001 to MDL entitled "Groundwater Geology of the Dinsmore Area,
Saskatchewan", dated June 3, 1985. Portions of the information

presented by Christiansen will be referred to in this report.

Golder Associates services were retained verbally by Mr. J. Trytko of

Mitchell Drilling (1979) Ltd. on July 12, 1985.

2.0 GEOLOGIC AND HYDROGEOLOGIC SETTING

Ten testholes were drilled in the vicinity of the confluence of
Dinsmore Coulee and Anerley Valley (Christiansen, 1985) about four
kilometres northeast of the Village of Dinsmore. These testholes were
drilled to investigate the possible occurrence and the distribution of

an intertill aquifer in the area. The aquifer was suspected because

Golder Associates




August, 1985 2 852-6030

of the proximity of two springs referred to by Christiansen as
Dinsmore spring and Green's spring which discharge along the southern

flank of Anerley Valley at the site.  These springs are locally used

as water supplies and have never been known to become dry.

The testholes were drilled by MDL between late March and early May,

1985. Rotary cuttings samples and geophysical logs of the testholes

were used to provide subsurface information which has been interpreted

|
|
i
]

=

by Christiansen. This interpretation is presented in the report
listed in the introductory section. A brief summary is contained in

the following.

From the testhole information, Christiansen defined three basic

sedimentary units in the area consisting from ground surface to the

depth penetrated by the testholes, of;

Saskatoon Group
Sutherland Group

Bearpaw Formation

The Bearpaw Formation is a pre-glacial deposit of marine, non-

calcareous silt and clay and is the uppermost bedrock formation in the

area.

The Sutherland Group, a glacial till formation is deposited directly
on top of the eroded surface of the Bearpaw Formation. In the
testholes drilled for this investigation the Sutherland Group ranges
in thickness from 14 to 36 metres and consists of clayey silt and

silty clay containing interbeds of silt and sand.

The Sutherland Group is overlain by glacial and post-glacial sediments

Goider Associates
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which comprise the Saskatoon Group. In this area, the Saskatoon Group
consists of till and sand, till, the Anerley and Dinsmore Aquifers,

silt and clay and Anerley Valley alluvium.

The Dinsmore Aquifer occurs stratigraphically above the Anerley
Aquifer. The Dinsmore Aquifer is about 11 to 13 metres thick and is
composed of interbedded sand, silts and clays. The aquifer is
overlain by till and is laid down on top of glacial lake silt and
clay. The aquifer occurs on both sides of Dinsmore Coulee. To the
north the aquifer is dry. To the south groundwater from the aquifer

discharges to form Dinsmore and Green's springs.

The Anerley Aquifer occurs below the Dinsmore Aquifer and is separated
from it by approximately 12 metres of glacial lake silts and clays.
The Anerley Aquifer is laid down on an erosional surface formed by
tills of the Saskatoon and Sutherland Groups. The aquifer is about 7
metres thick and is composed mostly of gravel with an occasional till

interbed. Water from the aquifer drains into the Anerley Valley

alluvium,

The Anerley Valley alluvium is a highly stratified deposit of sands,
silts and clays. One well, known as the "old well" obtains water from
the alluvium. We understand that when the village well became dry,

this well was put into production to supply the village.

Based wupon the results of the test drilling program MDL decided that
the Anerley Aquifer was the best potential water supply aquifer in the
area. The geologic information suggested that the aquifer was best
developed west of the confluence of Dinsmore Coulee and Anerley

Valley. Two wells, No. 1 and 2, were located in the aquifer at this

site.

Golder Associates
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3.0 TESTING PROGRAM
3.1 Production Well Installation

Two pumping wells were installed by MDL in the Anerley Aquifer which
underlies the area northeast of the Village of Dinsmore. The well

locations relative to the village are shown on Figure 1.

Fach well was constructed of 0.2 m OD PVC well casing. A 3 metre
length of No. 30 slot Johnson stainless steel well screen was attached
to the PVC and inserted in the aquifer. A one metre length of blank
tubing was installed below the well screen as a sump to contain any

fine-grained material washing through the screen during pumping.

The annular space around the well screen and casing was backfilled
with 8.12 frac sand to a level above the top of the well screen. The
remainder of the annular space from the top of the filter pack to the
ground surface was backfilled with pea gravel. Details of the well
construction are provided on TFigures 2 and 3 for wells 1 and 2

respectively and are summarized in Table 1.

Golder Associates
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TABLE 1

Summary of Well Completions

Well 1 Well 2
Total Drilled Depth 64.0 27.5
(metres)
Depth of Well Screen 29 to 32 22 to 25
(metres)
Depth of Aquifer 24 to 32 20 to 25
(metres)
Static Water Level 22.3 18.2
(metres)
3.2 Pumping Test Procedure
Pumping tests were carried out on Wells 1 and 2 on June _ and June

__, 1985 respectively by MDL. During both tests, water levels in the
aquifer were monitored both at the pumping well and at nearby
observation wells. Observation well 1 was located 9.1 metres east of
Well 1 and observation well 2 was located 12.8 metres north of Well
2. Both observation wells were completed in the aquifer. The

relative position of the observation wells and pumping wells at the

site is shown on Figure 4.

Golder Associates
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The pumping test on Well 1 was carried out for a period of 24 hours at
a continuous pumping rate of 3.8 litres per second (approximately 50
IGPM). The test on Well 2 was continued for the same period but at a
slighly greater rate of 5.7 litres per second (75 IGPM). The pumping

rates were monitored during the test using an orifice weir.

Throughout the pumped period of the two test water Jlevels were
monitored at periodic intervals in both the pumped well and the
observation well. Following the 24 hour pumping period pumping from
each well was halted and the water levels were allowed to Tecover.
The rate of recovery of both wells was monitored for a period of four

hours.

A hydrograph of the water levels recorded during both the pumping and
recovery portions of the two tests is presented on Figure 5A and B.

All water level data reported for the pumping tests was obtained by

personnel of MDL.
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TABLE 2

Summary of Pumping Test Results

Observation Static Water Total Available Maximum Observed
Location Level Drawdown Drawdown
(metres) (metres) (metres)

Pumping Test 1 - Pumping Well 1

Well 1 22.3 5.2 2.76

Observation Well 1 22.3 5.2 0.15

Pumping Test 2 - Pumping Well 2

Well 2 18.2 4.3 0.18

Observation Well 2 18.2 4.3 0.11

4.0 RESULTS
4.1 Well Hydrographs

The hydrographs of the pumping wells and observation wells for

pumping tests presented in Figure 5 do not produce drawdown

Pumping
Rate

(1/s)

3.8

3.8

5.8

5.8

both

and

recovery curves typical of the response expected during a pumping

test. There are two reasons attributed for this departure from non-

ideal behaviour. Firstly, the drawdown acheived in the observ
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August, 1985 3 852-6030

wells was small, accounting to only 15 and 11 centimetres for
observation wells 1 and 2 respectively. Measurements of drawdown of

this small scale are prone to relative inaccuracies.

Secondly, we understand that because of the urgent requirement for
water by the Village of Dinsmore, the "old well" was put into
production during work on developing a new water supply well, The
position of this old well relative to the location where the pumping
tests were undertaken is shown on Figure 1. The magnitude of
interference which might have been caused by pumping from this well is
uncertain, but it may be the reason for the departure of the drawdown

curve from its anticipated behaviour.

Other naturally occuring conditions such as aquifer boundaries may
also induce a comparable response curve. However, because of the
relatively low degree of impact observed in the observation wells due
to pumping and because Christiansen has illustrated\that the Anerley
Aquifer is extensive, we anticipate that the radius of influence of
the well did not intercept any aquifer boundaries. Thus the response

curve observed cannot be produced by these means.
We also note that the drawdown in Well 1 was almost instantaneous.

This suggests that considerable head losses were sustained in the well

bore during the pumping test which produced the large drawdown.

4.2 Pumping Test Analyses

As indicated by the summary of pumping test results presented in Table
2, the total drawdown acheived on Wells 1 and 2 amounted to
approximately 53 and 4 percent of the total drawdown available at the

pumping well locations. As indicated in the preceeding section, a
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August, 1985 9 : 852-6030

considerable portion of the drawdown acheived in Well 1 can be assumed
to be caused by head losses within the well bore. Therefore the 353
percent drawdown acheived in Well 1 above can more reasonably be
assumed to coincide with an actual drawdown in the aquifer of less

than 10 percent of the available drawdown as acheived in Well 2.

These low percentages are indications that at pumping rates of 3.8
litres per second and 5.7 litres per second, the wells did not
substatially impact the aquifer. Pumping rates in the order of a few
ten's litres per second would 1likely be required to produce a
significant impact on the aquifer suitable for a more reliable pumping
test. However, we understand that the Village of Dinsmore peak
requirements amount to only 3.8 litres per second and therefore a

pumping test at a greater rate was not required.

Interference effects suspected during the pumping test and the
relatively small drawdown obtained make conventional transient
analyses of the pumping test results unreliable to obtain hydraulic
parameters of transmissivity and storativity. Therefore, to obtain an
estimate of the aquifers transmissivity a simpler analyses based upon
the total drawdown, pumping rate and the distance between the
observation well and pumping wells has been made. These estimates are
presented below (TABLE 3) and indicate that the transmissivity of the
aquifer 1is on the order of 5 x 10-2 centimetres per second. This
estimate is based upon the analysis of test results from pumping Well
2. Results from pumping Well 1 are listed but have been assumed to be

misleading because of the possibility of substantial well losses.
Unfortunately, the low degree of impact induced by the pumping tests

make estimates of the long term yields from the aquifer unreliable.

To improve these predictions it is suggested that continual records of

Golder Associates

Y
LTy N
o



August, 1985 10 852-6030

the pumping rates and drawdown in observation wells be maintained.
These records will enable the water availability to the village to be

carefully monitored.

TABLE 3

Analysis of Pumping Test Results

Effective  Pumping Well Distance to Observation Pumping  Transmissivit

Well Drawdown Observation Well Rate (m2/sec)
Radius (m) Well Drawdown (1/s)
(m) (m) (m)
Pumping
Test 1 0.25 5.76 9.1 0.15 3.8 8.3 x 10-4
Pumping
Test 2 0.25 0.18 12.8 0.11 5.7 5.1 x 10-2

5.0 CONCLUSIONS AND RECOMMENDATIONS

1. Pumping tests have been undertaken on two wells completed at a

site about four kilometres northeast of the village of Dinsmore.
2. The tests were carried out at rates of 3.8 and 5.7 1litres per

second and produced drawdowns of approximately 2.76 and 0.18

metres in Wells 1 and 2. These drawdowns amount to about 53 and 4
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percent of the total drawdown available. Because the drawdown in

Well 1 occurred almost instantaneously it has been assumed that
significant head losses within the well bore are responsible for

much of the drawdown noted.

The pumping test did not signifiantly impact the aquifer and it
can therefore be concluded that the aquifer can support much
larger pumping vrates on the order of a few tens of litres per

second.

Analysis of the pumping test results has yielded our estimate for
the aquifers transmissivity of 5 x 10-2 m2/sec. However, this
estimate was based upon limited information concerning  the

aquifers behaviour and possible geologic boundaries.

Long term predictions concerning the reliability of the water
supply from the aquifer based upon the aquifers parameters are
unreliable. It is recommended that a record of the pumping rate
and water Jlevels din the monitoring wells be maintained in an
attempt to improve these predictions and consequently review the

reliability of the villages water supply.
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Page No. 1

08/14/86
Piezometer Waterlevel Data - Dinsmore
(Metric)

Piezometer YY MM DD HR MN Elevation Hold Wet WLDepth Watquvl
DINS1A 86 3 17 0 0 598.367 0.000 0.000 24.841 573.526
DINS1A 86 3 24 0 o 598.367 0.000 0.000 24.790 573.577
DINS1A 86 3 31 0 0 598.367 0.000 0.000 24,917 573.450
DINS1A 86 4 7 0 O 598.3867 0.000 0.000 24.790 573.577
DINS1A 86 4 14 0 O 598.3867 0.000 0.000 24.994 573.373
DINS1A 86 4 21 0 0 598.367 0.000 0.000 24.917 573.450
DINS1A 86 4 28 0 0 598.3867 0.000 0.000 24.943 573.424
DINS1A 86 5 5 g9 0 598.367 0.000 0.000 24.892 573.475
DINS1A 86 5 12 9 0 598.367 0.000 0.000 24.994 573.373
DINS1A 86 5 19 9 0 598.367 0.000 0.000 25.019 573.348
DINS1A 86 5 26 9 0 598.367 0.000 0.000 25.133 573.234
DINS1A 86 6 2 9 0 598.367 0.000 0.000 25.197 573.170
DINS1A 86 6 9 0 0 598.367 0.000 0.000 25.298 573.069
DINS1A 86 6 16 g 0 598.367 0.000 0.000 25.270 573.097
DINS1A 86 6 23 9 0 598.367 0.000 0.000 25.451 572.916
DINS1A 86 6 30 9 0 598.367 0.000 0.000 25.375 572.992
DINS1A 86 7 17T 9 0 598.367 0.000 0.000 25.476 572.891
DINS1A 86 7 14 9 0 598.367 0.000 0.000 25.464 572.903
DINS1A 86 17 21 9 0 598.367 0.000 0.000 25.426 572.941
DINS1A 86 7 28 9 O 598.367 0.000 0.000 25.438 572.929

Woler \eoel decline Stace 1Nle1/86: ©.5a7m (.96 4t)
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Piezometer YY MM DD

DINS2A 86 3 17
DINS2A 86 3 24
DINS2A 86 3 31
DINS2A 86 4 7
DINS2A 86 4 14
DINS2A 86 4 21
DINS2A 86 4 28
DINS2A 86 5 5
DINS2A 86 5 12
DINS2A 86 5 19
DINS2A 86 5 26
DINS2A 86 6 2
DINS2A 86 6 9
DINS2A 86 6 16
DINS2A 86 6 23
DINS2A 86 6 30
DINS2A 86 T 17
DINS2A 86 7 14
DINS2A 86 7 21
DINS2A 86 17 28

Piezometer Waterlevel Data - Dinsmore
(Metric)

HR MN Elevation
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Page No. 1

08/14/86
' Piezometer Waterlevel Data - Dinsmore
{Metric)

Piezometer YY MM DD HR MN Elevation Hold Wet  WLDepth Waterlvl
DINS4 86 3 17 g 0 593.468 0.000 0.000 20.599 572.869
DINS4 86 3 24 9 0 593.468 0.000 0.000 20.574 572.894
DINS4 86 3 31 g 0 593.468 0.000 0.000 20.625 572.843
DINS4 86 4 7 g 0 593.468 0.000 0.000 20.675 572.793
DINS4 86 4 14 9 O 593.468 0.000 0.000 20.803 572.665
DINS4 86 4 21 9 0 593.468 0.0060 0.000 20.625 572.843
DINS4 86 4 28 9 0 593.468 0.000 0.000 20.650 572.818
DINS4 86 5 5 g 0 593.468 0.000 0.000 20.625 572.843
DINS4 86 5 12 9 0 593.468 0.000 0.000 20.726 572.742
DINS4 86 5 19 9 0 593.468 0.000 0.000 20.790 572.678
DINS4 86 5 26 9 0 593.468 0.000 0.000 20.828 §72.640
DINS4 86 6 2 g O 593.468 0.000 0.000 20.904 572.564
DINS4 86 6 9 9 0 593.468 0.000 0.000 21.069 572.399
DINS4 86 6 16 9 O 593.468 0.000 0.000 21.031 572.437
DINS4 86 6 23 g 0 593.468 0.000 0.000 21.184 572.284
DINS4 86 6 30 9 0 593.468 0.000 0.000 21.107 572.361
DINS4 86 7 17 g 0 593.468 0.000 0.000 21.235 572.2383
DINS4 86 7 14 9 0 593.468 0.000 0.000 21.184 572.284
DINS4 86 7 21 9 0 593.468 0.000 0.000 21.158 572.310
DINS4 86 7 28 9 0 593.468 0.000 0.000 21.165 572.303

Wader\ewel decline Adhca M o(Ps: ©.STm (.86 4t)
Top aquiier ST3.6@ m ASL - W (0 PL waleslesel ©.778 m (2.554%)
below top Q'Q_\u:\ e
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08/14/86
Piezometer Waterlevel Data - Dinsmore
(Metric)

Piezometer YY MM DD HR MN Elevation Hold Wet WLDepth Waterlvl
DINS6 85 5 30 0 0 610.290 0.000 0.000 14.364 595.926
DINSS 86 3 17 9 0 610.290 0.000 0.000 14.834 595.456
DINS6 86 3 24 9 0 610.290 0.000 0.000 14.859 595.431
DINSS6 86 3 31 g 0 610.290 0.000 0.000 14.859 595.431
DINSG 86 4 7 S O 610.290 0.000 0.000 14.935 595.355
DINS6 86 4 14 9 0 610.290 0.000 0.000 14.910 595.380
DINS6 86 4 21 9 O 610.290 0.000 0.000 14.872 595.418
DINSS6 86 4 28 9 0 610.290 0.000 0.000 14.935 595.355
DINSG 86 5 5 9 0 610.290 0.000 0.000 14.821 595.469
DINS6 86 5 12 g 0 610.290 0.000 0.000 14.834 595.456
DINSS 86 5 19 3 0 610.290 0.000 0.000 14.872 595.418
DINS6 86 5 26 9 O 610.290 0.000 0.000 14.897 595.393
DINS6 86 6 2 g 0 610.290 0.000 0.000 14.834 595.456
DINS6 86 6 9 9 0 610.290 0.000 0.000 14.834 595.456
DINS6 86 6 16 9 0 610.290 0.000 0.000 14.884 595.406
DINS6 86 6 23 9 0 610.290 0.000 0.000 14.897 595.393
DINS6 86 6 30 9 0 610.290 0.000 0.000 14.846 585.444
DINS6 86 7 7 9 O 610.290 0.000 0.000 14.910 595.380
DINS6 86 7 14 9 0 610.290 0.000 0.000 14.884 595.406
DINS6 86 7 21 9 0 610.290 0.000 0.000 14.859 595.431
DINS6 86 7 28 9 0 610.290 0.000 0.000 14.808 595.482
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08/14/86
Piezometer Waterlevel Data - Dinsmore
(Metric)
Piezometer YY MM DD HR MN Elevation Hold Wet  WLDepth Waterlvl
DINS7 85 5 80 0 O 611.130 0.000 0.000 24 .866 586.264
DINST 86 3 17 9 0  611.130 0.000 0.000 24 .308 586.822
DINS7 86 4 14 9 0 611.130 0.000 0.000 24,435 586.695
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Piezometer YY MM DD

DINSS 85 5 30
DINSS 86 3 17
DINSS8 86 4 14

Piezometer Waterlevel Data - Dinsmore

{(Metric)

HR MN Elevation Hold Wet
0 0 618.540 0.000 0.000
9 0 618.540 0.000 0.000
9 0 618.540 0.000 0.000

WLDepth

30.8379
30.937
31.039

Waterlvl

588.161
587.603
587.501
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08/14/86
Piezometer Waterlevel Data - Dinsmore
{Metric)

Piezometer YY MM DD HR MN Elevation Hold Wet WLDepth Waterlvl
DINS9 85 5 30 0 0O 598.400 0.000 0.000 22.619 575.781
DINS9S 86 3 17 9 0 598.400 0.000 0.000 24.917 573.483
DINS9 86 83 24 9 0 598.400 0.000 0.000 24.917 573.483
DINS9 86 3 31 9 0 598.400 0.000 0.000 24.917 573.4883
DINS9 86 4 7T 3 O 598.400 0.000 0.000 24.968 573.432
DINS9 86 4 14 g 0 598.400 0.000 0.000 24.994 573.406
DINS9 : 86 4 21 9 0 598.400 0.000 0.000 24.917 573.483
DINSS 86 4 28 9 O 598.400 0.000 0.000 24.968 573.432
DINS9 86 5 5 g 0 598.400 0.000 0.000 24.968 573.432
DINSS 86 5 12 9 0 598.400 0.000 0.000 25.045 573.355
DINSS 86 &5 19 9 O 588.400 0.000 0.000 25.083 573.317
DINSS 86 5 26 9 0 598.400 0.000 0.000 25.146 573.254
DINSS 86 6 2 9 0 598.400 0.000 0.000 25.197 573.203
DINSS 86 6 9 9 0 598.400 0.000 0.000 25.311 573.089
DINS9 86 6 16 9 0 598.400 0.000 0.000 25.3837 573.063
DINSS 86 6 23 9 0 598.400 0.000 0.000 25.476 572.924
DINSS 86 6 30 9 0 598.400 0.000 0.000 25.406 572.994
DINSS 86 T 7 9 0 598.400 0.000 0.000 25.552 572.848
DINSS 86 7 14 9 0 598.400 0.000 0.000 25.489 572.911
DINSS 86 7 21 g 0 598.400 0.000 0.000 25.451 572.949
DINS9 86 17 28 9 0 598.400 0.000 0.000 25.464 572.936
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Piezometer YY MM
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Piezometer Waterlevel Data - Dinsmore
(Metric)

HR MN Elevation
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Wet

.000
.000
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WLDepth

36
36

36.
36.
36.
36.
36.
36.
36.
36.
.690
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817
792
779
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Waterlvl
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572
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572
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. 897
.821
572.
572.
.808
.821
795

833
783
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Piezometer Waterlevel Data - Dinsmore

(Metric)

Piezometer YY MM DD HR MN Elevation Hold Wet
WELL NO. 1 86 3 17 9 O 598.662 0.000 0.000
WELL NO. 1 86 3 24 9 0 598.662 0.000 0.000
WELL NO. 1 86 3 31 g 0 598.662 0.000 0.000
WELL NO. 1 886 4 7 9 0 598.662 0.000 0.000
WELL NO. 1 86 4 14 g 0 598.662 0.000 0.000
WELL NO. 1 86 4 21 9 0 598.662 0.000 0.000
WELL NO. 1 86 4 28 9 0 598.662 0.000 0.000
WELL NO. 1 886 5 5 9 0 598.662 0.000 0.000
WELL NO. 1 86 5 12 g9 0 598.662 0.000 0.000
WELL NO. 1 86 5 19 9 0 598.662 0.000 0.000
WELL NO. 1 86 5 26 g 0 598.662 0.000 0.000
WELL NO. 1 86 6 2 0 0 598.662 0.000 0.000
WELL NO. 1 86 6 9 9 0 598.662 0.000 0.000
WELL NO. 1 86 6 16 9 0 598.662 0.000 0.000
WELL NO. 1 86 6 23 9 0 598.662 0.000 0.000
WELL NO. 1 86 6 30 9 0 598.662 0.000 0.000
WELL NO. 1 8 7 17 9 0 598.662 0.000 0.000
WELL NO. 1 86 7 14 9 0 598.662 0.000 0.000

Walder el decline Suce VIloAUPE 1 VY (3.8 -&:&B

WLDepth Waterlvl
25.222 573.440
25.146 573.516
25.730 572.932
25.781 572.881
25.807 572.855
25.197 573.465
25.667 572.995
25.756 572.906
25.807 572.855
25.832 572.830
25.933 572.729
25.933 572.729
26.009 572.653
26.086 572.576
26.175 572.487
26.111 572.551
26.276 572.386
26.390 572.272

12 ( 5.674t)

op caui\es §7Qw4ASLCJ&&3fL+$Aa(&Hoj(&évxiLu'Wdeg

‘sc(.ouo '\-Qp QBU.:L er |

Vottom aguiter $67 M "y (en(®e STR.27r-567 5h27 (3.3 4¢)

Latucated
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Piezometer

WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.
WELL NO.

NV ODDONNNDRDNNDDNONDNDRONNDNODNDINDMDNDMDNNDDNDDNDDNDNDNDNDNDNDNDNDNDNDNDNDDND D

YY MM

85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
835
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
85
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DD

Piezometer Waterlevel Data - Dinsmore
{(Metric)

HR MN Elevation
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594.
594.
594.
504.
594.
594.
594.
594.
594.
594.
594.
.182
594.

594

594

594.

594
594
594

594

594

594

594

594

504

182
182
182
182
182
182
182
182
182
182
182

182

.182
182.
.182 .
594.
.182
.182
594.
594.
.182
594.
594.
594.

182

182
182

182
182
182

.182
594.
594.
.182
.182
594.
594.
594.

182
182

182
182
182

.182
594.
594.
594.
594.
594.
594.
594.
.182
594.

182
182
182
182
182
182
182

182
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Hold

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.G00
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
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Wet

.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000
.000

WLDepth

19.
19.
19.
19.
.330
19.
19.
19.
19.
19.
19.

19

19

19

19

19
20

20

20
20
20

101
177
228
279

330
330
330
380
406
406

.431
19.
19.
19.
19.
19.
19.
19.
.609
19.
19.

406
698
685
685
812
685
711

711
711

L7111
19.
19.
19.
.939
.117
20.
20.
20.
.269
20.
20.
.244
.168
.244
20.
20.
20.
20.
20.
20.

812
914
812

155
219
320

269
142

345
295
295
168

193

092

Waterlvl

575.
575.
574.
574.
574.
.852
.852
.8582
.802
176

574
574
574
574
574

574.
.751

574

574.
.484
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574.
574.
574.
. 497
.471
.573

574
574
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.471
.471
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.370
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574.
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578.
.913
.913

574

573
573

574.
573.
574.
573.
573.
573.
573.
.014
573.
574.
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081
005
954
903
852

776

776

497
497
370

471

370
268

243
065
027
963
862

040
938
014
938
837
887
887

989
090
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Piezometer Waterlevel Data - Dinsmore
(Metric)

Piezometer YY MM DD HR MN Elevation Hold Wet  WLDepth Waterlvl
WELL NO. 2 85 9 18 0 0 594.182 0.000 0.000 20.345 573.837
WELL NO. 2 8 9 19 0 0 594.182 0.0060 0.000 20.295 573.887
WELL NO. 2 85 9 20 0 0 594.182 0.000 0.000 20.320 573.862
WELL NO. 2 85 9 22 0 O 594.182 0.000 0.000 20.295 573.887
WELL NO. 2 86 3 17 9 0 594,182 0.000 0.000 20.726 573.456
WELL NO. 2 86 3 24 9 0 594.182 0.000 0.000 20.650 573.532
WELL NO. 2 86 3 31 9 0 594.182 0.000 0.000 20.879 573.303
WELL NO. 2 86 4 7 g 0 594.182 0.000 0.000 20.930 573.252
WELL NO. 2 86 4 14 g9 0 594.182 0.000 0.000 20.955 573.227
WELL NO. 2 86 4 21 9 0 594.182 0.000 0.000 20.688 573.494
WELL NO. 2 86 4 28 9 0 594.182 0.000 0.000 20.955 573.227
WELL NO. 2 86 5 5 g 0 594.182 0.000 0.000 20.879 573.303
WELL NO. 2 86 5 12 9 O 594.182 0.000 0.000 20.980 573.202
WELL NO. 2 86 ©§5 19 9 0 594.182 0.000 0.000 20.955 573.227
WELL NO. 2 86 5 26 9 0 594.182 0.000 0.000 21.031 573.151
WELL NO. 2 86 6 2 9 0 594.182 0.000 0.000 21.107 573.075
WELL NO. 2 86 6 9 9 0 594.182 0.000 0.000 21.184 572.998
WELL NO. 2 86 6 16 9 0 594.182 0.000 0.000 21.247 572.935
WELL NO. 2 86 6 23 9 0 594.182 0.000 0.000 21.361 572.821
WELL NO. 2 86 6 30 9 0 594.182 0.000 0.000 21.291 572.891
WELL NO. 2 86 7 7 9 0 594.182 0.000 0.000 21.443 572.739
WELL NO. 2 86 17 14 g 0 594.182 0.000 0.000 21.361 572.821
WELL NO. 2 86 7 21 g 0 594.182 0.000 0.000 21.3861 572.821

OG> \aoel daduce Swacz \1ol18b6 « .64 m (.08 *‘t)

Top aguakes STy m (B2 k) = 21 len] 96 wKas ledel L (3.87 4t )
below Yop

Rotlom agquiler S6q m » 21 lo&L S$72.820 - Sé] < 1.8 m (2 -SL«—H:A

Soturaled



