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1.0 INTRODUCTION

This report is to provide fulfilment of work presented in BEAK's 22 January (981
proposal to B.C. Hydro and the 22 May 1981 revision.

The scope of this project was to examine the surface water and ground water
effects of long-term pumping of ground water at the site of B.C. Hydro's future
thermal electrical generating station at Hat Creek. Ground water is going to be
required during the construction of the generating station.

BEAK investigated the surface water effects and retained Golder Associates to

provide interpretation of the ground water regime.

This report has been divided into three sections. This section (Section A)
provides a summary of the overall findings of the whole project. Section B
provides a description of the surface water monitoring and Section C contains a

report to BEAK by Golder Associates on the ground water aspects of the study.
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2.0 DISCUSSION

Two wells capable of pumping ground water from two different aquifers have
been drilled at the Hat Creek site.

Well PWI produces water from an interval of 100 to 113 metres below ground
level. Since PWI produces from a deep aquifer and the aquifer lies below 67
metres of impervious silty clay, Golder Associates determined that pumping
from here would not affect tHat Creek. Hence, this well was neither pumped nor
assessed for impact during this investigation. A further investigation is planned

to identify the extent and characteristics of this aquifer at the northern pit rim.

Pumping well PW2 was the only well purﬁped during this study. 1t produces
ground water from the Marble Canyon aquifer which is located downstream and
north of the Hat Creek aquifer of PW1. The producing interval of PW2 is located
from 26 to 29 metres below ground level and hence was believed that pumping
from here might affect the flows in Hat Creek. Hence, PW2 was pumped for 30
days from 6 October until 5November, 198] in order to investigate possible

effects on the creek from long term pumping.

Pumping well PW2 was pumped at a near constant rate of 9.4 I/s (148 U.S. gpm)
for 30 days. This resulted in a drawdown of approximately |4 m in the well ofter
30 days. Three metres of available drawdown remained at the end of the test.
Approximately 95 per cent recovery of the well occurred within one hour after
pumping ceased. The pumping test was carried out at the end of the dry season
(which wusually occurs from September to October) to permit the maximum

impact on the creek flows to be assessed.

BEAK established stream gauging stations approximately 400 metres apart on
Hat Creek, upstream and downstream of the pumping well. For the first 24 days
of pumping, the upstream flow measured |10 to 14% grecter than downstream
flows. Immediately before pumping commenced on 6 October, the upstream flow
was 4% greater than the downstream measurement. This 10 - 14% upstream/
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downstream difference was  to § times greater than the removal rate of ground
water. On the last é days of pumping, the upstream/downstream flow difference

was virtually zero.

Since the difference in upstream and downstream cresk flows did not increase
over the pumping period (in fact it decreased), it is concluded that long-term
ground water removal will not affect the volume of Hat Creek. This bears out
the conclusion from the ground water monitoring program. While the pumping
well was drawn down by 14 metres, the water level in the observation wells
dropped by only 2 and 0.13 metres at distances of 47 and 90 metres respectively.
Golder Associates accounts for the early difference in upstream and downstream
creek flows by the |loss of creek water in this interval to surficial gravel deposits

because of the depression of the water table during the dry season.

Twenty-five water quality parameters were examined on water sampled from the
well and in the creek at the upstream and downstream gauging stations. The
water analyses indicated that the water quality in the creek did not suffer during

the pumping. In addition, both the ground water and creek water had water

; acceptable for aquatic life and drinking health standards. Only manganese in the

well water was high which is aesthetically undesirable for drinking water.

K4635 -3-

A MEMBER OF THE SANDWELL GROUP




—

Beak

3.0

CONCLUSIONS

The following conclusions are drawn from the overall study:

Long-term pumping cf ground water will not affect the flow volumes in
Hat Creek.

2. Long-term pumping of ground water will not affect the water quality of
Hat Creek if the ground water is used as a source of supply.

3.  The creek's water and the ground water should be acceptable for the health
of aquatic life aend drinking water standords. However, slightly high
manganese concenfrations make the ground water aesthetically undesirable
for drinking water use.

4, The pumping well in this test appears to be capable of pumping
continuously a maximum of 800 cubic metres per day {at least 9.4 litres per
second or 148 U.S. galions per minute).

5. The cone of drawdown of the pumping well in this fest appears to be
limited in extent.
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4.0 RECOMMENDATION

Because of the difference in flow rates measured at the upstream and
downstream gauging stations in this study, it would be advisable to re-monitor
the flows at these same points at a similar time of the year in 1982. Another set
of similar data would solidify the findings of the unexpected upstream/
downstream flow differences encountered in this study and would provide more

of a data base for the future comparison.
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1.0 INTRODUCTION

During the 30 day test (October 6 - November 5, 1981) of continuous pumping of
ground water from the Hat Creek aquifer, Beak Consultants Limited examined

the possibility for changes that could have occured in the surface water of Hat
Creek.

Two stream gauging stations were established to determine creek flows upstream
and downstream of the pumping well. In addition, water samples were taken for
chemical analysis from the two gauging stations and the pump discharge. The

following is a report on thes= aspects of the ground water pumping test.
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2.0 DESCRIPTION OF FIELD WORK

Two sites were selected on Hat Creek to serve as stations for water quality
sampling and discharge measurements. [t was desired to locate both stations
outside of the drawdown ccne of pumping well PW2 (see Figure ). One gauging
station was located upstream and the other downstream from the potentially
affected portion of Hat Creek., It was decided that the Downstream Gauging
Station would be situated upstream of where the pump water was discharged into
Hat Creek in order to best simulate the situation which would result if the
construction camp were consuming the pumped ground water. To ease the
analysis of results, it was ensured that Hat Creek received no ftributaries
between the two gauging stations so that the pump test was the sole influence on
this portion of the creek. In addition, to ensure optimium results for stream
discharge, the gauging stations were located in a section of the creek where the
flow regime was uniform ond unimpeded and where the velocity of flow was

within the ideal range of the velocity meter.

Based on the proceding considerations, the Upstream Gauging Station was
located about 300 metres uostream from the B.C. Hydro Information Centre and
the Downstream Gauging Station was situated about (00 metres downstream
from the Information Centre. Water samples were taken at these two gauging
stations and from the pumping well's (PW2) discharge. The locations of the two

gauging stations, pumping well and observation wells are shown in Figure .
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3.0 SURFACE WATER FLOW RESULTS

Before the results of the creek's flow measurements ara presented and discussed,
a brief description of the means by which these measurements were determined

will be made.

The objective of stream discharge measurement procedure is to determine the
volume of water passing through a selected cross section of the stream in a given
period of time. First, a channel profile is constructed by measuring the water
depth at regular intervals ocross the width of the stream. Next, the velocity of
flow is measured at the same positions across the streamn width., The velocity
measurements are made al 60% depth (where the average velocity in vertical
section is found) using a velocity meter. For this project, a velocity meter
manufactured by A.Ott (Kempton, West Germany)} was eamployed. The Ott meter
consists of a propeller mounted on a rod and an electrical digital counter which
counts rotations of the propeller. Hence, this instrument has been calibrated by
the manufacturer to dllow calculation of stream velocity from the rate of

revolution of the propeller.

When measurements have been completed, usually at ten or more points across
the stream width, the velocities are calculated and the corresponding depths are
recorded. A plot of velocity X depth versus the strearn width is then made after
which the stream discharge is determined by measuring the area under the

resulting curve.

Since it was expected that any changes in the surface water flow regime in Hat
Creek during the pump test would be relatively small, it was thought worthwhile
to determine the Ott meter's sensitivity with which discharge could be measured.
To carry out this determination, two measurements were made in a very short
time space during which there was no rain. These two measurements were made
on October 5, 198], the day before the 30 day pump test began. Measurements
were made at the Upstream Gauging Station and at a site 3 metres upstream of

the Upstream Gauging Station. Based on the flows calculated at these two sites,
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the accuracy for the Ott meter in this project appears to have been within

+ 0.003 cubic metres per second:

SITE TIME  FLOW (m°/s)
3 m upstream of the Upstream Gauging Station 17:00 0.363
Upstream Gauging Station 17:45 0.360

Creek discharge (flow) reasurements were made at the Upstream and
Downstream Gauging Stations on five days of the 30 day pumping period. In
addition, on October 6, 1961 just before the pumping commenced, flows were
measured at the two stations. This data along with the pumping well's discharge
rate is presented in Table .

From Table |, after the pumping began, it is seen that the first three upstream
flow measurements were [0 - 14% higher than the corresponding downstream
flows., These first three measurements span the first 24 days of the 30 day
pumping period. Before the pumping began, the upstream flow was 14% higher
than the downstream flow. The last two flow determinations show the upstream
and downstream flows which are close to being equal when considering the

accuracy of the Ott meter previously discussed.

The first upstream/downstream flow measurements in Table |, which were taken
just before the pumping began, indicates that the upstream - downstream
difference in the first 24 days was not caused by the pumping. In addition, the
differences of the first three upstream/downstream measurements after pumping

began were 4 - 5 times greater than the pumping rate.
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4.0 WATER QUALITY

Samples analyzed for 25 water quality parameters, were collected on four
occasions frorm each stream gauging station on October 6, 13, 26 and November
3, 1981. The October 6 sample was taken just before the pumping commenced.
The pump discharge water was sampled for the same 25 analyses on October 13,
26 and November 3. The water quality analyses varied little to not at all for
each sampling source. The water quality parameters (after pumping began) were
averaged and are presented in Table 1. Table ll compares the analyses before
and during the pump test,

All of the 25 parameters analyzed fall within the recornmended health limits for
acceptable water for aquatic life and drinking water standards. However, the
manganese level in the wel| water is higher than the recommended (0.05 mg/L)
and objective (0.01 mg/L) levels for drinking water. Manganese concentrations
over 0.05 mg/L are not aesthetically idea! for drinking water. The pumping does
not appear to have affected the water quality at the Upstream and Downstream
Gauging Stations. Further, the discharging of all of the pumped ground water
into Hat Creek during the test does not appear to have changed the water quality
in the creek as seen in the last column of Table ll.

The total dissolved solids {nonfiltrable residue) of the well water averaged about
350 mg/L which is typical of ground water from surficial materials as sampled by
B.C. Hydro*. The Hat Creek surface water total dissolved solids of
approximately 290 mg/L. is also within the range of previously measured samples

although this parameter has been shown to vary widely during the year*,

This sampling program should now provide a baseline water quality against which
any progressive changes in the creek or ground water can be assessed.

* British Columbia Hydro & Power Authority, Thermal Generation Projects

Division: "Hat Creek Project 1979 Environmental Field Programmes"
(April, 1981).
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5.0 CONCLUSIONS

I.  The pumping of ground water from well PW2 does not appear to have

influenced the creek's flow because:

(@) The upstream flow was greater than the downstream flow before
pumping startec and continuved to be greater by about the same
magnitude during the first 24 days of the test. Before pumping, the
upstream/downstream flow difference was 6 times greater than the
ground water pumping rate and 4 - 5 times greater than the pumping
rate during the first 24 days of the test.

(b) The upstream/downstream flow difference on the last é days of the
test was virtually zero. If the pumping had affected the creek's flow,

the upstream/downstream flow difference should have increased.

2.  The water quality of Hat Creek was not affected by the pumping of ground
water from pumping well PW2.

3. The water quality of Hat Creek was not materially affected by the

discharge of ground water into the creek (see Column 4 of Table ).

4, The water quality of the creek appears to be suitable for aquatic life.
5. The ground water appears to be generally suitable for drinking water and

only its manganese concentration is slightly high from an aesthetic
standpoint.
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6.0 RECOMMENDATION

The creek flow at the two gauging stations should be remonitored during the dry
season in 1982 to determine if the upstream/downstream flow difference is a

normal phenomenon during this time of year.
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TABLE |
FLOW DATA {m3/s)

(1 (2) (3) (4) (5)
Upstream Downstream Difference

Date Gauging Gavuging of Well Sum of

(1981) Station Station (M- Discharge (2) + (4)
October 6 0.442 0.387 0.055 0.0094 0.3964
Pumping Commenced
October 27 0.358 0.317 0.041 0.0094 0.3264
October 28 0.387 0.340 0.047 0.0094 0.3494
October 30 0.355 0.322 0.033 0.0094 0.3314
November | 0.338 0.332 0.006 0.0094 0.3414
November 3 0.332 0.330 0.002 0.0094 0.3394
Average During
Pumping 0.354 0.328 0.02¢ 0.0094 0.3374
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TABLE Il

WATER QUALITY ANALYSES DURING THE PUMP TEST OF HAT CREEK
WELL WATER AND THEORETICAL CALCULATION DOWNSTREAM OF THE
WELL WATER DISCHARGE iINTO HAT CREEK

*THEORETICAL
CALCULATION

UPSTREAM DOWNSTREAM DOWNSTREAM
GAUGING GAUGING WELL OF WELL WATER
ANALYSIS STATION STATION WATER DISCHARGE

Total Cyanide <0.005 <0.005 <0.005 <0.005
Dissolved Fluoride 0.09 0.08 0.12 0.08
Nitrate Nitrogen 0.021 0.011 0.011 0.011
pH 8.3 8.3 7.9 8.3
Filtrable Residue 291 285 346 287
Nonfiltrable Residue 2 | <} <|
Dissolved Aluminum 0.006 0.012 0.007 0.012
Dissolved Antimony <0.001 <0.00| <0.00} <0.00!
Dissolved Arsenic 0.009 0.007 <0.005 <0.007
Dissolved Cadmium <0.005 <(0.005 <0.005 <0.,005
Dissolved Chromium <0.01 <0.01 <0.01 <0.01
Dissolved Cobalt <0.01 <0.01 <0.01 <0.01
Dissolved Copper <0.005 <0.005 <0.005 <(.005
Dissolved lron 0.03 0.03 0.02 0.03
Dissolved 1.ead 0.02 0.02 0.02 0.02
Dissolved Manganese 0.0l 0.01 0.12 0.01
Dissolved Molybdenum <0.03 <0.03 <0.03 <0.03
Dissolved Nickel <0.01 <0.01 <0.01 <0.01
Dissolved Selenjum <0.001 <0.001 <0.001 <0.00]|
Dissolved Silver <0.01 <0.01 <0.01 <0.01
Dissolved Uranium 0.0044 0.0043 0.0047 0.0043
Dissolved Zinc 0.008 0.007 0.022 0.007
Total Arsenic 0.009 0.007 <0.005 <0.007
Total Mercury <00.,00025 <0.00025  <0.00025 <0.00025
Radium 226 Radioactivity

(Ba/L)** 0.02 0.02 0.02 0.02

I.  All units are in mg/L except pH and Radium 226.
2.  Upstream and downstream numbers tabulated are averages of 3 samples taken on
separate days.

* The theoretical concentrations are calculated from:

(Average Downstream Flow X Concentration) + {Well Discharge Rate X Concentration)
Average Downstream Flow + Well Discharge Rate

**  }Bag/L = 27 pCi/L

A MEMBER OF THE SANDWELL GRCUP




I % Beak

TABLE Il
BEFORE AND DURING PUMP TEST

UPSTREAM DOWNSTREAM
GAUGING STATION GAUGING STATION
BEFORE DURING BEFORE DURING

ANALYSIS TEST TEST TEST TEST
Total Cyanide <0.005 <0.005 <0.005 <0.005
Dissolved Fluoride 0.09 0.09 0.09 0.08
Nitrate Nitrogen 0.025 0.021 0.019 0.01)
pH 8.3 8.3 8.2 8.3
Filtrable Residue 298 291 289 285
Nonfiltrable Residue 3 2 2 I
Dissolved Aluminum 0.032 0.06 0.014 0.012
Dissolved Antimony <0.001 <0.00! <0.001 <@.001
Dissolved Arsenic 0.009 0.009 0.008 0.007
Dissolved Cadmium <0.005 <0.005 <0.005 <0.005
Dissolved Chromium <0.0l <0.0I <0.0I <0.01
Dissolved Cobalt <0.01 <0.01 <0.0l <0.0l1
Dissolved Copper <0.005 <0.005 <0.005 <0.005
Dissolved fron 0.03 0.03 0.04 0.03
Dissolved Lead 0.02 0.02 0.02 0.02
Dissolved Manganese 0.0l 0.01 0.0| 0.01
Dissolved Molybdenum <0.03 <0.03 <0.03 <0.03
Dissolved Nickel <0.0I <0.01 <0.01 <0.01
Dissolved Selenium <(.001 <(.00} <{.00| <0.00|
Dissolved Silver <0.0! <0.0| <0.0l <0.01
Dissolved Uranium 0.0032 0.0044 <0.00002 0.0043
Dissolved Zinc 0.005 0.008 <{.005 0.007
Total Arsenic 0.009 0.009 0.014 0.007
Total Mercury <Q.00025 <0.00025 <0.00025 <0.00025
Radium 226 Radioactivity Bq/l.} 0.03 0.02 0.02 0.02

. All units are in mg/L except pH and Radium 226.

Results during pumping are averages of 3 samples.
Results before pumping are from one sample.
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APPENDIX |
WATER GUALITY DATA OCTOBER 6, 1981
BEFORE PUMP TEST COMMENCED

UPSTREAM DOWNSTREAM
GAUGING GAUGING

ANALYS!S STATION STATION
Total Cyanide <0.005 <0.005
Dissolved Flouride 0.09 0.09
Nitrate Nitrogen 0.025 0.019
pH 8.3 8.2
Filtrable Residue 298 289
Nonfiltrable Residue 3 2
Dissolved Aluminum 0.032 0.014
Dissolved Antimony <0.001 <0.001
Dissolved Arsenic 0.009 0.008
Dissolved Cadmium <0.005 <0.005
Dissolved Chromium <0.0! <0.0l
Dissolved Cobalt <0.01 <0.0l1
Dissolved Copper <0.005 <0.005
Dissolved lron 0.03 0.04
Dissolved Lead 0.02 0.02
Dissolved Manganese 0.0l 0.0l
Dissojved Molybdenum <0.03 <0.03
Dissolved Nickel <0.01 <0.0l
Dissolved Selenium <0.001 <0.001
Dissolved Silver <0.0! <0.0|
Dissolved Uranium 0.0032 <0.00002
Dissolved Zinc <0.005 <0.005
Total Arsenic 0.009 0.014
Total Mercury <0.00025 <0.00025
Radium 226 Radioactivity (Bq/L) 0.03 0.02

Results are in mg/L except pH and Radium 226.
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APPENDIX il

WATER QUALITY DATA OCTOBER 13, 198l

UPSTREAM DOWNSTREAM
GAUGING GAUGING PUMP

ANALYSIS STATION STATION WATER
Total Cyanide <0.005 <0.005 <0.005
Dissolved Flouride 0.09 0.08 0.12
Nitrate Nitrogen 0.022 0.009 0.010
pH 8.3 8.3 7.8
Filtrable Residue 292 276 340
Nonfiltrable Residue | | <|
Dissolved Aluminum 0.005 0.013 0.005
Dissolved Antimony <0.001| <0.00| <0.001
Dissolved Arsenic 0.009 0.006 0.005
Dissolved Cadmium <0.005 <(0.005 <0.005
Dissolved Chromium <0.01 <0.01 <0.01
Dissolved Cobalt <0.01 <0.01 <0.01
Dissolved Copper <0.005 <0.005 <0.005
Dissolved tron 0.04 0.03 0.02
Dissolved Lead 0.03 0.03 0.03
Dissolve Manganese 0.01 0.01 0.11
Dissolved Molybdenum <0.03 <0.03 <0.03
Dissolved Nickel <0.0] <0.01 <0.01
Dissolved Setenium <0.001 <(.001 <(.001
Dissolved Silver <0.01 <0.01 <0.01
Dissolved Uranium 0.0042 0.0042 0.0038
Dissolved Zinc 0.007 0.007 0.023
Total Arsenic 0.008 0.006 <0.,005
Total Mercury <0.00025 <0.00025 <(0.00025
Radium 226 Radioactivity Bq/fL.) 0.03 0.03 0.02

Results are in mg/L. except pH and Radium 226.
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APPENDIX 111

WATER GQUALITY DATA OCTOBER 26, 1981

UPSTREAM DOWNSTREAM
GAUGING GAUGING PUMP
ANALYSIS STATION STATION WATER

Total Cyanide <0.005 <0.005 <0.005
Dissolved Flouride 0.09 0.08 0.12
Nitrate Nitrogen 0.015 0.007 0.012
pH 8.3 8.3 7.9
Filtrable Residue 294 292 351
Nonfiltrable Residue 2 i <|
Dissolved Aluminum 0.005 0.014 0.005
Dissolved Antimony <0.00| <0.001 <0.001
Dissolved Arsenic 0.009 0.007 <0.005
Dissolved Cadmiuvm <0.005 <0.005 <0.005
Dissolved Chromium <0.0l <0.0| <0.01
Dissolved Cobalt <0.0| <0.01 <0.01
Dissolved Copper <0.005 <0.005 <0.005
Dissolved lron 0.03 0.03 0.02
Dissolved Lead 0.02 0.02 0.02
Dissolve Manganese 0.02 0.0l 0.12
Dissolved Molybdenum <0.03 <0.03 <0.03
Dissolved Nickel <0.01 <0.01 <0.0l
Dissolved Selenium <0.001 <0.001 <0.001}
Dissolved Silver <0.01 <0.01 <0.01
Dissolved Uranium 0.0046 0.0040 0.0046
Dissolved Zinc 0.008 0.005 0.023
Total Arsenic 0.009 0.007 <0.005
Total Mercury <0.00025 < 0.00025 < 0.00025
Radium 226 Radioactivity Bq/l.} 0.0l 0.01 0.02

Resuits are in mg/L_ except pH and Radium 226,
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APPENDIX IV

WATER GUALITY DATA NOVEMBER 3, 1981

UPSTREAM DOWNSTREAM
GAUGING GAUGING PUMP
ANALYSIS STATION STATION WATER

Total Cyanide < 0.005 <0.005 <(.005
Dissolved Flouride 0.08 0.08 0.1
Nitrate Nitrogen 0.027 0.018 0.012
pH 8.4 8.4 8.1l
Filtrable Residue 286 288 346
Nonfiltrable Residue 2 2 <|
Dissolved Aluminum 0.009 0.010 0.010
Dissolved Antimony <0.001 <0.001 <0.001
Dissolved Arsenic 0.0t0 0.007 <0.005
Dissolved Cadmium <(.005 <0.005 <(.005
Dissolved Chromium <0.01 <0.01 <0.01
Dissolved Cobalt <Q.01 <0.0} <0.0l1
Dissolved Copper <0.005 <0.005 <0.005
Dissolved Iron 0.03 0.03 0.02
Dissoived Lead 0.02 0.02 0.02
Dissolve Manganese 0.0l 0.0l 0.12
Dissolved Molybdenum <0.03 <0.03 <0.03
Dissolved Nickel <0.01 <0.01 <0.01
Dissolved Selenium <0.001 <0.001 <0.001
Dissolved Silver <0.01 <0.01 <0.01
Dissolved Uranium 0.0044 0.0048 0.0056
Dissolved Zinc <(.005 0.007 0.021
Total Arsenic 0.010 0.008 <0.005
Total Mercury <0.00025 <0.00025 <0.00025
Radium 226 Radioactivity Bq/L.) 0.02 0.02 0.03

Results are in mg/L except pH and Radium 226.
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1.0 INTRODUCTION

The terms of reference for the work covered by this report are contained
in Golder Associates proposal 812-1512 dated January 1981. The work involved the
assessment of the impact on the ground and surface water resources at Hat Creek,
caused by the long-term pump testing of wells drilled for the purpose of providing a
water supply for construction purposes. The details of the exploration, design and
construction of the wells has been reported on in Golder Associates report 812-1507
submitted to British Columbia Hydro and Power Authority (BCH) in January 1982.

Golder Associates hydrogeological staff carried out the ground water
field work during October and November 1981. Field work for the surface water
program involving water quality sampling and stream pgauging was separately
undertaken by Beak Consultants. Routine ground water measurements were made

by the BCH site staff.

2.0 PROJECT OBJECTIVE

Production wells have been installed in two separate aquifers; one the
Hat Creek Valley aquifer lies just north of the proposed pit and the other the
Marble Canyon aquifer is at the Hat Creek road junction close to the BCH
temporary office (see Figure 1). Because of the proximity of these aquifers to Hat
Creek itself, it was considered necessary to assess the impact that pumping from
them would bave on the flows in the creek. This bas particular significance due to
the fact that the water is abstracted from the creek by the Boneparte Indian Band
downstream of the well sites. It was decided that the optimum time for carrying
out this assessment would be at the end of the dry season in say September/October

time when flows would be minimal.

Of the two wells installed, only that in the Marble Canyon aquifer (PW2)
is considered to be able to impact the creek flows. Well PWI installed in the Hat
Creek aquifer was screened between 100 and 113 m below ground; some 67 m of

silty clay overlies the sandy grave! aquifer in this well.

(iolder Associates



January 1982 2 812-1512

The methods used to assess the impact of pumping on the creek were as

follows:
- establishment of gauging stations on Hat Creek both upstream and
downstream of the area likely to be impacted by pumping (see
Figure 1).
- monitoring of creek flows both before, during and after pumping.
- execution of a 3(~day pumping test on well PW2 with monitoring
in the surrounding observation wells.
- measurement of flows from the well (returned to the creek
downstream of the test)
- sampling and chemical analysis of creek and well water at
periodic intervals during testing.
- analysis of data and assessment of potential impacts.
3.0 TEST PROCEDURE

During June and July 1931, two production wells 203 mm (8") in diameter
{(PW1, PW2), three observation wells 152 mm (6") in diameter (OW2, OW3, OW4) and
two standpipe piezometers (OW1, OW5) were completed in the Hat Creek area
north of the proposed pit for the purpose of providing a water supply for
construction purposes. The locations of these installations are shown on Figure 1
and presented in schematic hydrogeological section in Figure 2; the wells are
described in GA report 812-1507 dated January, 1982. Following the completion of
the wells, and prior to the long-term pump testing, a program of ground water
monitoring was carried out by B.C. Hydro staff during August and September. Over

this period water levels in all completed installations was recorded daily.

A five horsepower submersible pump was installed in production well
PWZ by A and H Construction of Abbotsford, B.C. under the supervision of Golder
Associates. The pumped water was discharged through a 100 mm diameter hose
into Hat Creek at the location shown on Figure 1. This site was selected to be
downstream of the stream gauging locations go as not to interfere with the pumping
test results. A digital flow meter was attached to the discharge pipe

approximately 2 m from the well.
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Pumping of this well commenced on the 6th of October 1981 and was
continued for 30 days. A near constant pumping rate of 9.4 1/s was maintained
throughout the length of the test. It was found that as the drawdown in the well
increased, the pump rate decreased, since the water had to be pumped against an
increasing hydraulic bead. It was thus necessary to occasionally adjust the pump

rate.

It was intended to produce as much drawdown in the well as was
available, and hence create as large an impact as possible on the surrounding
ground water regime. This aim was achieved, since at the end of the test period

only 3 m of available drawdown in the pump well remained.

The response of the ground water regime to pumping was monitored in
the nearby wells and piezometers. For the first two days of the test, water levels
were monitored by Golder Associates field staff. Thereafter BCH staff took daily

readings of water levels and pumping rates and reported to Golder Associates.
Pumping ceased on the fith of November. The first day of the recovery
was monitored by Golder Associates with BCH field staff continuing the monitoring

program until sufficient stabilisation had been achieved.

4.0 TEST RESULTS AND ANALY SIS

The pump test data was reduced using Golder Associates' pump test
program. The reduced data was then used to plot hydrographs to permit analysis by

conventional methods.

The pump test hydrograph shown in Figure 3 illustrates the response of
the wells in Marble Canyon to pumping. Three conventional methods of analysis
were used for this test. The Theis and Jacob methods were used to analyze
drawdown data and the Theis recovery method was used to analyze the recovery
data. Although many of the assumptions inherent in all these methods could not be
completely satisfied, due mainly to the geological nature of the material being
tested, it is felt that the results of analysis are adequate for the purposes of this
study. In the absence of analytical techniques for complex situations, it is
acceptable to utilize conventional techniques as long as the limitations and

inaccuracies are kept in mind.

Golder Associates
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For the interpretation a pumping rate of 9.4 1/s (148 U.S, gpm) was used
although at times during the pumping a slight fluctuation was recorded. Analysis of
the recovery data should be considered more reliable since the curves are smooth
and not influenced by a fluctuating pump rate. It was only considered possible to
analyse the responses in OW3 and PW2 to pumping. OW2 i5 screened in a lower
aquifer, while the piezometers in OW5 and OW1 showed only slight response to
pumping PW2 even though they were screened within the same aquifer. It is
considered that the decline in water level of 70 mm in OW5 is due to the natural
ground water recession associatecd with a period of no recharge. Water levels in
OW4 and PWI1, completed in the deep Hat Creek Aquifer, continued to rise during
the pump test in PW2. The recovery of water levels in these wells was associated
with the pump test carried out in PW1 during July, 1981 and reported in Golder
Associates’ report 812-1507 submitted to B.C. Hydro and Power Authority, January
1982.

The results of the analysis are contained in Table 1.

It can be seen that the results from the various methods are in good
agreement with a median hyraulic conductivity for the sandy gravel of 5 x 10-5

m/s. The value of storage calculated is in the order of 1 x 10 -'4.

The time drawdown graphs for both PW2 and OW3 can be matched to the
Theis type curve for early times (less than 10 minutes), Thereafter the response
can be matched tc "leaky" type curves indicating a probable semi-confined
recharging aquifer system. At times greater than 1000 minutes, a deviation from
the leakage curves is observed and this is assumed to be due toc a boundary effect

limiting the extent of the expanding cone of depression.

A schematic geological section of Marble Canyon is presented in Figure
2. This area is a zone of ground water discharge to Hat Creek and is characterized
by increasing hydraulic heads with depth (i.e. near vertical upward ground water
flow). It is suspected that the recharging response seen in the time drawdown
curves is due to leakage from the underlying gravelly sand aquifer screened in OWZ2.

A value of hydaulic conductivity for the intervening aquitard is calculated as 7.8 x
-7
10 " m/s.

Golder Associates
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The results of streamflow gauging of Hat Creek during the pumping test
is shown in Table 2. The results indicate a greater decline in upstream flows over
downstream flows over the duration of the test. This is contrary to what would be
expected if test pumping was affecting streamflow. It is considered that this
decline in streamflow upstream is possibly due to increased abstraction for
irrigation purposes or due to the loss of stream water flow intc the surficial gravels
as ground water levels declined seasonally. Pumping PW2 does not appear to have

had any effects on the aquifer in the vicinity of Hat Creek.

5.0 SUMMARY AND CONCLUSIONS

Drawdown in PWZ2 was approaching stabilization after only 100 minutes
of pumping at 9.4 1/s. Fluctuations after this time are considered more a function

of fluctuating pumping rate rather that aquifer characteristics.

The cone of drawdown appears to be very steep and limited in extent. A
drawdown of approximately 14 metres at the pump well-produced only 2.0 metres
of drawdown at a distance of 47 metres (OW3) and only about .13 metres of
drawdown at a distance of 90 metres {OW1). Approximately 95 per cent recovery

of the pumping well, after 30 days of pumping occurred within 1 hour.

There are no indications that the pumping of well (PW2) at the rates

being considered will have any impact on flow rates in Hat Creek.

We trust that this report provides the information you require at this
time. If you should have any questions or comments, please do not hesitate to

contact us.

Yours very truly,
GOLDER ASSOCIATES

G.E. Rawlings, P. Eng.

R.S. Guiton

GER/RSG/km
812-1512

Golder Associates
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TABLE 1 Summary of Pump Test Results

Estimated
Acquifer
Well Method of Tl:zmsmissivity Storage Hydraulic Thickness
Number Analysis /s Coefficient Conductivity m/s m
PW2 Theis Drawdown 1.52 x 10°% —_— 1.52 x 107 10.0
" Theis Recovery 2.25 x 104 — 2.25 x 107> 10.0
" Jacob Drawdown 4.3 x 1074 4.3 x 1077 10.0
ow3 Jacob Drawdown 1.92 x 1073 1.31 x 107¢ 3.0 x 1072 6.4
» Theis Drawdown 9.6 x 10-4 1.67 x 10“4 1.5 x 10“4 6.4

" Theis Recovery 2.04 x 1073 ———— 3.2 x 107% 6.4



TABLE 2 Streamflow Measurements in Hat Creek

Date{1981)

6th October
27th October
28th October
30th October
1st November

3rd November

{Beak Consultant)

Upstream
Station
1/s

442

358

387

355

338

332

Golder Associates

Downstream
Station
1/s

387

317

340

322

332

330

Qu/Qd

1.14
1.13
1.14
1.10
1.02
1.01



APPENDIX A

A-1 Data
A-2 Theis Analysis
A-3 Jacob Analysis



4 # & & & & A & 2 &

I E NN NN NN SRR

& & & A & & & & & A A & A 8 A & 4 & A & b &

GULDER ASSNCTIATES

PUMP TEST SUMMARY FUR WELL/PIEZOMETER NOMKER = Pr2,

2uf11/A1=12,47,50

PUMPED WELL NUMBER = Pw2,

TLIENT

FROJECT MAmE
PHOJETT NUMHER
LOCAYION OF TEST
TYRE nF 1£31

Mavd rmbiafl BFistin
URTEL Rttt O rmRILUV

H_C, HYCKRD,

HAT CREEX ENMVIRONMENTAL STuDY,
RI21512,

HAT CHEEXR H,C,,

CONSTANT RATE

A rEn rPud WL MR
VrRUrURTeUgrs 3 T

(DAY/MG/YR=MIN/HHE)

NATE PUMP 3T0OPPED

= S/11/7841= 0,0/11

DATA DN OBSERVATION WELL

GROUND ELEVATINN

DATUM PUOINT -

H22.26 MLETHES

& & & A % #& & &2 k& & 4 & & K & 3 4 £ & 4 b & A p A B A AN ks AN

F TR T TN N NN T N AT TN R NN B NN R B RE RN RN N NN BN BN RN RNE N NN NN NEE DN RN RN RN L DK SN BN R ]

LI T I N}

L]
L]
L]
L ]
L ]
L]
L
L]
L]
*
L]
[
[
*

TP OF wklLL CASING,

HEIGHT OF DatuM AHDVE GRIMIND LEVEL = 81 METRES
NFPTH Th STATIC wATER (FVEL = 5,98 METKES
FLEVATION OF STATIC WATER LEYHL = Blo,69 METRES
TYPE DOF DHSERVATIUN WELL = SCREENFD Wil
DFPTH UF SCREENED INTERVAL = 25,93 10 29,186 mMETRES
DISTANCE FROM PYUMPING whlL = 0,00 METHES
NaTa NN PuMPLD WELL
WELL NIAMETEH « 203 m
PUMP TYPE - SUBMERSIALE
FLOW MEASUMEMENT
FLOWHETEN, TYPE = DiniTaL,

PUMPING HATE =

AULTFFR Nata

9,399L 400 LITWES/S

ADHIFER CONDITINNS = UNCONE INED
AGUIFER NESLRIPTINN = SANDY GRAVEL,

ARUIFFR THICRNESS

TEST PETAILS

- 100 “ETHES

wEATHER CUNDTTINNS « VARIAMLE,

TESTED AY
COMMENTS

s LM DEH ASSOCFATES,
- HUNE,



DATE
LU L]
n

(R
10
10
1
10
te
10
10
10
1
10
L]
10
10

10
18
tn
10
in
10
10
10
in
10
10
0
10
10
te
10
10
1n
1n
10

1n
10

in
10
10
in

=
-
-

SO LLTTNANUNTIOOTIITFTOIOTPrXIOOOTTFTIOOOTOTTTIIOTOITOTIIrIOO S

i | ] ] i
PUMP T §T SUMMAKY FUR WwELL/PIFZOMETER  MUMHER = Py,
TIME FLAPSHD PHE SSUNME CEPTH TD DRAKDOKN

1ImE WEADTNG wATHH

Hk MIN  HINOIES PS1 METHES HETRE S
" 0,0 H 00

0 0,0 n, 00

9 55,0 5,98

13 284 a.y 10, K2 a, R
13 28,8 0.6 13,06 T.nR
13 p9.2 to2 [TINCT) (LTS
1V 29.5 1.9 15,74 V.76
13 30,0 2,0 16,29 10,81
13 30,8 2,5 16,71 1n,7}%
13 31,0 3,0 17.n7 11,09
i1 31,5 .h 17,34 it, 38
13 2.0 4,0 17.5%0 11.%2
13 32,58 4,5 17.71 11,75
13 33,0 Ll 17 M7 Hi.ne
1% %u,0 (] 1A, 01 12,03
13 36,5 % 1h,22 12,24
1% 37,0 9,n 14,35 12. %7
13 im0 10,0 18,487 12,09
15 a3,0 15,0 18,73 17,75
13 uh,? 20,2 1h,94 12,9R
13 0,2 2749 19,00 13,02
1ty S4,n 25,4 19,04 13,06
13 58,0 in,0 19,09 18,11
14 A0 40,0 19,16 13,14
14 19,0 S1.0 19,20 13,02
14 29,0 61,0 19,2% 15,27
14 Si,0 RSO 19,30 15,%¢2
15 10,0 102.0 19,135 13,34
16 0,0 152.0 19,480 13,40
te a4k, 0 sno,n 19,3k V3,400
17 .0 2%90,0 19,40 14,02
I1H 28,0 300,0 19,46 13,ak
&N RN ann,n 19,44 13, us
21 4n_0 S0q, N0 19,48 15,44
23 24,0 ann, 0 19,51 13,58
2 uA_n KOO, 0 19,52 13,54
b6 HA,.n 1h00,0 19,53 13,%%
1o 2H,n 1500 ,0 19,59 13,01
Is 51,0 1euy,n 19,07 13,.n9

HoD,0 ke ] 19,62 13,604
16 0,0 wvnl2,0 19,60 1Y,62
& fi 0 jqup2, 0 18,47 13,09
te 0,0 uur2,n 19,74 18,7%
L N L ] halpg,u 1¥,69 13.71
16 0,0 5912,0 19,70 13,72

LIRS
HLEvATION
ME TRL S

Reg,ol
KAg . hT
“lo,nY
LANIN. 1.3
“ie 0
LR N'E
Hitk 934
Hitp, 3 H
HIIS 98
MYy w0
LA T )
wny (7
Rou, 98
Ry RT
HOu,nb
LLLETOTLY
LEL'IS ¥4
Aty 20
Aty 84
CLE Y 4]
LUR TN .3
H03, b
LAY
LULE Y |
LIS P
LALE P9 P4
LUB PR ¥
ANS, 14
Ka3,. 27
Moy, 29
KOy 27
LAYV |
RO, 28
Hirg, 21
LLLR W K.
B3 1%
LUEYR Y]
LU L]
He g, on
A §.nS
HaL,n?
LELN Y]
LI T
WP QR
LEEI 3

' 2ULEANL=12,07,50 #e PAGE 27

DISCHARGE COMMENTS
RATL
LITRES/S

F,86 START PUmP 13128 mETEN
WEADING 212090

.64 METER RELADING 2212%% A7 148128

Mt TER READLING 257430 AT 6129

METER REALING 2HT330 AT ZitaR
METER READING 502320 af 25124

9,45
METER NEAUING 43nMQ0

Q.28 MLTER READING heSHTT0
9,0
9,587
Q9. 2" METEM READING 1023300
9,39



PlMP TERT SumMFARY N wbLL /PRI Z0METER  NUSHEH = Prd, dd Sl /AL 2,07,50 s PALE L)
DATH Time ELAPSED PHE SSUNRF DERPTH TN DRAWMIIWN whTER NISCHARGE COMMENTS
T [ wEADTNG (Y 3133 FLEVATION Wit}
YR MDON DAY HE miN  MINUTES L4:} mE TWES Mt TRES Mt THES LITRES/S
#t 10 114 A 0,0 bh72,.0 19,71 11,18 Biig 98 9,37
Ry 10 g2 K 0.0 AY 2.0 19, 7% 15,75 LIiF T 9, in
Ry 10 13 A 0,0 752,10 19,78 11,M0 Ritg M9 9,36 METEK WEADING 16ba1%D
Ry to 1a A O, 11192,.0 19,81 13,13 L. ) Y,56 INCHEASE PUMP RATE
Hi 10 1% U, 17632,0 Znn in, )7 Bog, 57 9, ud
R1 10 jo o 0,0 (udT2, 0 20,113 14,15 LI Y] Q9,49 METEN WEADING 29%2%100
Ay o1 7 B U0 15%12,.0 PO R Tu,t% Hirg S0 9,4n
Ri In & K D,0 1avS2.n i h a1 Hnp s 9,46
LI NN Y ) B 0.h 1nI92.0 2n a7 ta, te Ang, 4n 9,07
LS I X -] ) B 0,0 1YRS52,0 20,19 14,21 LU Q. up
Ky 10 2 M0, 21272,0 20,a0 14,02 A, ul 9,u¢
AL (o 22 8 0,0 22T12.,0 20,17 14,19 LT FILY: 9,43
AL 1n 23 0,0 2atsp,n 20,25 1,27 noo u? Y, 59
T ST " o.n 2eRw2 0 20,28 1u_2v LLFI Y Y, u}
Ry 10 25 R D,n 27032,0 Po.e7 14,29 MNP a0 9,39 tCHANGE TO PST=LNIMA MHUUK|
HL 10 2s A B,D 2RUTZN 20,32 14, 34 LI PR LY Q, uy
AL 10 27 B 0,0 29912,0 2n, 9 14,351 Kog, 3K 9,4}
My in 2n 0,0 sVispA.n FLPRE ] 14,45 LI 1] Y,u0
&t P9 LI 0 I FR A F IR P0,32 14, % LT 1 9,59
Ky 1o 30 B 0,0 3a232,0 20, %0 14,37 HOP 3T 9,34
At 10 3 A A,0 35hH0,0 20,29 tu, 31 K’itg, 38 4,49
AL 11 1 7 St.0 3rIN9.0 20,34 14,36 HOQ 83 9,21
A 2 A 0,0 IAL52.0 en, ui fu,ul Hild, 20 9. 57
LI B 3 R 0,n $4992,.0 20,3y 14,87 BN %2 9,37
AL 11 4 A 0,0 W1u32,.0 20,40 1a,u2 Bop, 27 9,39 METER READING 6398360
LI | 5 1t 0,p wIDS2.0 20, u2 fa, 40 Hng,2s RECOVERY, METER READING
LI B | 52 11 .2 Hlnkp 2 e, 20 1n, 22 ROk, a7 &4&U0000 141300
K11 5 1 S5 Ui0h2.h 172,27 b, 29 LILAT]
AL 1 5% 14 LR VLN tn,59 4,6l AL, 0A
R 1 S 1) 1,0 a3y, n .67 ;.60 LEE
LI | S5 11 1,3 430%3,3% B oh? 2,89 R1},80
&y 11 5 11 1,5 43053,% R, aa 2.lb Kiu,2}3
aonl 5 1r 2.,n u4rzusSa,n 8,38 2,12 wyu 87
0y 1t 5 11 2,5 4as0%a.s T.94 2,00 H14 _h9
AL 11 5 11 3.0 annnss,0 .73 1,7% LT
[} ] 11 5 N 4,5 aton8.% T.ht I,bt Hi%,04
L3 ] N | % 11 4,h d%058,0 T.u5 1,57 Alh,t2
K1 11 5 10 S.,h 43anT.0 7,40 1,46 nih, 23
LITR N 5% 11 b,0 aluSA,D 7,34 t.%s 15,83
Ry N S 11 K,n  ul0po,n T.24 1.25% [ ARYT']
M1 11 5 11 10,0 olos2,0 7.14 1,18 Hi%,5%
LI S 11 15,0 a30mT.0 T.10 1,12 LI Y
.3} 1" 5 11 0,0 ulnTe,n LIS L h, 9 B4, 74
AL 11 5 41 25,0 4RnTT.0 [T 91 Hih, TH
LA B S 11 30,0 atomp,n &A% 0,47 HIS A2



YR

LT}
"
Y]
T
ni
R)
i
n
81
Ay
A
Ay

LR}
Hi
81
at
L2}
LA ]
L]
L1
L1

DATE
MDA

i1
1
1t
B
R
1
11
11
"

ol e e ma mm ok AW mm o e
- s e . e g A R

ay

-
NeED JEN~TFFTrPS AN S AFTAN

Plimp

Test

TIHE

HE

11
18]
17
12
13
14
15
i6
17
19
21
23

1
12
K

-
APEIIFEF

MIN

40,0
s0.0
0,0
an, 0
s0,0
50,0
30,0
15,0
an.q

~

-]
-

=

éo,n

-
=

.
=]

(L

SOoODoO00 oD
IR EE

2,3 >332 2

SUMMARY FUK whHLL/PIEZUMETER  NUMBER

LLAPSED
B3
MINUTES

43092,0
aifoz2,0
431120
d3152,0
RYL N
437e72,0
u3se2,.0
433n7 0
CREY LY ]
43552,0
aint? 0
43THR
andnd _f
aa5%2,0
ug792,0
as7%2,0
anpi2, 0
41192 .0
CLLEF- 3
sont2,.0
51512,0
529%2,0

PR S50URF DEPTH TO
KEANING waTEH
P31 ME THE S

LT
b.RE
t. 79
be72
Y
bohi
s.b2
bet?
6,60
b,5H8
baH7
b.%6
h.53
h.52
hohi
b.aR
b.u7
b,u4
ba.ul
6,43
b,ul
6.38

- Pn2,
DRARDIWN
ME THES

N Me
0. R
0,R1
n,T4
n, 710
0,bb
n,od
.ol
0,62
0,60
a,he
n,5A
0.5%
0,50
0,53
0,50
n,u9
O,ab
n,us%
A, 45
n,ujl
0,40

wATHR
HLEvATION
ME THES

K1Y, K3
LI 11
Hi% AN
#i%5,9%
Ay, 99
Hin,N}%
Ale,0%
Bk, 05
Blba 07
Plg,ne
Hie, 10
Hie, 1)
Ko, 14
Blh, 15
LAL. TSN
Hik, 19
Hie, 20
Rib,?)
Hle, 24
Hio,24
R16,26
Hlie,?9

LY 201 FR =2, 07,50

DISTHAHLE
HAatE
LTTRES/S

CUMMENTS

LL)

PAGE



ERvATIDN wiid

ELAPSED 1 IME
()

ainsgg,2
a30%2,%
431052, 8
43nh s, o0
'REULE ]
450593,9
Y\esd,n
430%4,5
430%%.0
U055, 4%
ALY ]
410%7,0
4INHA N
430n0,0
a3inel,n
ainkht_n
4yare,0
ayory.n
43082,0
CRYIL P ]
ayinz o
LRID YAl
[RILY
urene,o0
[RTLY M
4ys22,0
Uyis?,.n
LRUL TS}
[RLLY N
LRLE
45The .0
a4282 ,0
4ussh2,0
ayle2, o
W57152,0
LLT AT ]
41192, 0
UrRKie 0
Sh0T2,.0
51512.0
52952,0

WENLIPJAL

- Pr/,

TIME SINEE
PUHP STUPPED
(r

[ELE R JVIVL L]

RAtJU
[(RFANE

25424R s
A0S, 00
H7an4 w7
ayns A, 00
Ladys,no
2RT02,3)
21527 .00
17221.80
10351 ,n7
123%n1,597
1nteu,nn

uhil 40
TETa, 43
SIR2, 50
406,20
FLAA NS |
2154, 60
172%,08
190%64,07
107730
Bk, 04
T1A,%93
a3t ,se
2aB,01
206,00t
160,45
137,067
108,63
AT, 10
T0,44
SQCQ“
36,54
29,10
25. 74
in,
14,54
11.40

A T2
T.13
blnq
5,35

HHAWDDWN
(s

10,22
LIra
4,h1
Y.h9
2,19
FTS
2.12
2,00
1.75%
1,686
1.57
1.6
[ 1
1.2%
1.106
1012

2 9h
Cq‘
A7
e
B4
.n|
T
.70
E.1.
Y
ohd
T
.hn
Y
L
« 9%
Y
.53
Lan
49
T
.u‘.
LY
W3
a0



£ & 3 8 @& ¥ 2 & 4 * a2 8

A& 8 & & & *F & A 8 & a »

PUMP TF ST Siimm

LN A N 2 T I O B A W

PUMPEDR wELL NUMHEW
CLIENT

PEOJFCT NaMp
PROJECT NUMHEN
LACATINN ©WF YESY
TYPF OF TEST

nate oMb Ctanech
(DAY MO/ YR=MIN/HRS)
NDATE PUMF STOPPFDN =

NATA ON NBSERVATION WELL
GROUND FLEVAT{ON =
DAtUM PUINT =
HETIGHT OF DATUM ARNYVE
DEPTH 10 STATIC wAtER
ELEVATION OF ST4TIC w
TYPE OF NHSFRYATIUN W
DEFTH UOF GRAVEL PACK
OISTANCE FROM PLMPING

DATA NN PUMPED wiLL
WELL DIAMETEN =
PUMP TYPF =

FLOW WEASUWEMENT
FLOWBE TR ®y TYFPE =
PUMPING NATE

AQUTFER DaTa
ANUYIFER CONDITINNS =

AUTFER DESCRTIPTION =
ADUIFER THICKNESS =

TESY PETATLS

A & 4 & & A & p 4 & B & a4 *

GOLDER ASSULTATES

@ % 4 A B & b A F s A oA

4 R & & & & 8 Rk & & & &

LN TR BT T I TN R IR B N

ARY FUR WELL/PIEZOMLTER NUMRER = Unt,

2n/11s8]1=12,08,.00

Pr2,
H,C, MYCHN,

[ 0 T BN N RN R BN I DL I I AR D DN DR DN BN T DN RN BN NN BEE RN RN DN DA 2N R D DR RN R N

HAT CREEN PENVINONMENTAL STUDY,

R121512,
Ha) Lkitw B, C.,
CUNSTANT RATE

A eamasma_ 3 A esw
CP AR TR Ry X R T |

S/11/781e 0,0/11

#a22,a0

GROUND (EVFL = bl
LEVEL = FINE
ATEN LEVEL = R20,58
HLL -
INTENVAL = 23.0e
wELL = 90,00

9,395E+00

4.90

WEATHER CONDITTONS = VAREAHLLE,
TESTED AY - GOLDEH ASSOCTATES,
CORME NS - HINE,

ME THES

TOP DF 19Me PYL PIPE,
ME THES

METHE S

METHES

STANDPIPE PIEZuMETER
10 26,41 M INES
Mt TRES

m
SURMERS THLE

BIGITAL,
LITHES/S

UNCONE TNED
SANDY GRAVEL,
METRES

- % » 5 5 F 5 BT BB R



| i i ] i ] | i ] ] & [
PUME TEST SUMMARY F{IF WELL/PTIFZNMETER  NUMHER = Uy, 1) 20/11281=12,08,00 o4 PAGE 2
DATE TIME ELAPSED PHE SSUKE DEPTH TQ DRAWDOWN wWAVFH DISCHARGE CuMMENTS
TIrf REANING wATER EIEvATINN RATE
Y MON DAY HR MIN  MINUTES 3 METKES ME TRES ME THE S LITHES/S
[ 0 9 0 0,0 [ LT R2Y,01
6o 0o 0 g a.n 0,00 H2S N1
81 16 6 9 32,0 2,43 LELLY PUMPING Pw2 13128
Bl i0 & 14 0N 32,0 2.51 n,nn HeN LS50
AL 10 6 14 22,0 5,0 2.5%3 0,10 HaN,4n
L3} 10 6 14 a0 73,0 2.5 0,09 wen,u9
81 10 & 14 530 AS 0 2.51 0,08 Kon, 50
#1100 6 16 4,0 156,0 Z2.54 0,11 LELUC S
a1 o 6 16 4%.0 1971,n 2.5%4a 0,11 H2O,u?
By 1N 6 17 3§5,0 26T7,0 2.594 N,t1 My, u?
at 10 6 18 25,0 evrT ., FT | 0,11 K2n,a7
L.} | 10 & 20 &0 97,0 2.5} n,10 LFLINT
L N & 21 &% .n uat.o 2.%1 n.1n L1
AL 10 7 10 a0, 0 1272,0 .57 0,14 nen, au
RY 10 T 14 28,0 1500,0 2.57 n,1e LFL Y]
L3 I 1] 7 te 07,0 16390 2.58 N8 L PX LY
LA I L] n 8 0.0 2552,0 2,50 0,15 nen LU
L3 I 1] n 10 0,0 2612,.0 2.b1 n,IR Hen, an
L} | 10 9 K 0,0 1992.0 c.52 n,ne HZ20 40
a1 to 9 16 0,0 eula,n 2.%2 n,n9 n2n 49
A1 1n g0 8 0,0 L4320 2.58 n,1% LEIINLY
41 10 10 1& 0,0 S912,0 2,5% 0,12 B20, Un
Rt 10 11 8 0,0 BT, 0 2,597 0,14 LFLONT ]
L] ] 10 12 A 0,0 Ry12,n 2.56 n,13% Mgy, u9
LA L R B} L ) 752,00 2.5%6 0,13 Heo, a8
Rt 0 14 a 0,0 111%2,0 2,5R 0,15 Ko, ud
At 10 15 & n,n 12ed2,0 2.%9 D,1b oy, ue
L.]] 10 16 4 B,0 1a0rp.0 2.57 N 14 RN
L.} | 10 17 T SS%,.0 15%07,0 2.5%4 N, 11 o, uf
R{ 10 18 T 59,0 (a%u7.0 2,54 n.11 R0, u?
Bl 10 19 T 55,0 {RIAT,N 2.5A 0,19 H2D U}
81 18 25 8 9,0 19°Rsi,0p 2.54 2.1 kan,u7
At 10 21 & R0 21280,0 2,54 0,11 Koo ut
A1 10 22 T 57,0 22709,0 2,53 0,10 HeO, UM
A1 10 2} T 55,0 2ujur,.n 2.5%% n, 10 BP0 UN
Ry 10 2a T S7T,.0 PS5KM9.0 2.5 0,09 H2D U9
A1 10 24 A& A0 270400 2,40 0,05 #2n,53
1 10 26 7T 597,00 Q2Ruse N 2.54 0,11 Agn 4t
A1 10 27 7T S5,0 29607,0 2.5% 0,12 LT Y
Ay 10 PH T 55,0 W13ur,.n 2.49% 0,12 LE4T .Y
Rt 0 29 7 55,0 32la7,.0 ?2.57 w,1a LEL T
Al 10 30 7 59,0 su2271,.0 2.58 n,1s (YL NS
K1 18 3 A S,.n 3567T,0 ?.57 0,14 PN T']
AL 1) 1 7 8%,.% s$T107,0 2,87 Y] RN, 04
A1 11 2 7 S4%,0  3Mha7,0 2,061 L L] A20,40
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NS OIu~we T ARAS DS B

PUME TEST SUMFARY FOM wWELLAPIEZORE TER  HimHER = tnl, ¥} 2O/1)/R =12, 0B, 00 s PALE 3
VIMF fLAMSED  PRESSUKE  DEPIN T DRARDDMN ATt PISCHAKGE  COMMENTS
11w MEADING whTER FLEVATINON Halt
HN MIN  MINUTES Py} Mp TRES METHES Mp TRES LTIKES/S
7 55,0 199K7,0 2.5 buts o, us
T 55,0 w1a27,0 2.4 .18 B0, a5
7 55,0 42HeT,0 PN ] n.1o LT4UN L]
11 30,0 4s0mz,.0 2.5 n,np He 56 PECOVERY IN Pu2 11106
12 45,0 a31s7,0 2,43 b.00 ook
15 45,0 43437,8 7,40 “nond Reniobl
17 an,o  #3us2,n 2,40 -0,03 MO, 1
19 24,0 4ihn7,0 7,40 =0.n} Rel.6}
2% n.0 uitr?,n 2.u0 “0,03 AP0 H1
7 15,0 4aPelLb 2,60 -0,n3 B2U,h1
12 0,6 uakh2,0 2.8 0,05 wet 3
th 0,0 407920 2,40 0,03 A
A 0.0 4S7%2.n 2.4% 0,00 HOR N
16 ©U.0 4sP32,0 2,07 0,04 koo, 54
B u.0 RTISZ.6 2 nn n.n% h20,5)
A 0,0 WUAKSZ,0 F n,N0y n2y,5%
A 0,0 Ha077,0 2,02 =001 20459
B 6.0 51512,0 2,00 =0.0% ned.el
A 0.0 529520 2.37 =006 ned.na



RESNIUVUAL DWARIIrNN

OHSERVATION mElL = Owl,

Timp SInCh

FLAPSER T IMp PUMP 3THEEED wAtll DR AW WN
tT) (T [QFARD] 15)
[RLLEM 0,0 Juls,. 0t NP
dA%1%7,0 10%,0 i ,ne L]
a3syr.n P4 L 152,08 -, 03
LR LY anq 0 LLIS ! -, N1
a¥nGT 0 LYy, 0 Kt o PG - 03
oyrrT,.n T2h,0 60, 3K -,y
TTI I 1215,0 Yb.ul =03
YuHsh2 0 1500, 0 29,70 -, 0%
dqutaeg 0 17up, 0 25,14 -, 03
LY A YN 2100, 0 16,9% 0N
ube 2,0 L3I0 ] 14,5%49 JOu
atiaz.n ujan 0 11,40 L
4Rbi2,.n SHAND B0 8,12 .03
So0072,0 7020,0 Ta.13 .01
S1912.0 Kusn 0 6,09 -, 0%

52952,0 qunn,n 5,15 =, N6



A 4 4 & £

L B

NUMHER =

MAT CREFPW ENVIRONMENTAL STUDY,

[ T T T T O T N TS TN R N TN B BN B N R B )
L[]
L]
. LOLUER ASSOCTATLS
-
[ ]
[ N S L T D TS T B B T Y N R T N B B Y R R B
L]
[ ]
* PUMP TEST SUMMARY FUR WELL /PIF TUMETEN
]
. .
* 2N/11/R =) 2,08,00
®
& B & & R A A & & R K H B A & A4 & X & B AN & & & A A& F & & 9
PUMPED will NUMHER = Pw?2,
CLIENT - h, 0, HYCROD,
PROJECT Namt -
PROJECT Ntbapsi & - HIA1512,
FOCATTON (IF TESTY = HAT CHEER H.C..
Tywe OF 1EST « CONSTAMT HATE
DATE PUMP STARTFD <« s/)10/81=2R,0/1)

(DAY /MO/YR=MIN/HKRS)
DaTE PUMP STOPPED = S/{1/At= N,D/1})

NDATA ON NHIERVATTUON wELL
GRUUND ELEVATLION =
PATUM EOINT =
HETGRHY NF DATUM AROVE GROUND [ EVEL =
PFRTH 10 STATIC waTtk LEVEL =
FLEVATION DF STATIC wATER LEVEL =
TYPE NF DHSEFRYATIUN WELL =
NEETH LE SCHEENED INTERVAL =
NISTANCE FRUM PHUMPING wELL =

DATA NN PUMPED wELL
WELL DIAMETER =
PUMP TYPE =

FLOW “¢ ASUKREMENT
FLAwMt TER, TYPF =
PUMPING HATE -

AUUEFEW DATR
AJITFEMR LONDETINNSG =
AOQUIFFR DESCHIPTION -
AUIFEH THICRNESS =

TLST PETAILS
whk ATHER CONDITINNGS « VARTAHLE,
TESIED HY a LOLUEW ASSOCTATLLS,
CNMMENTY - hUME,

H23, 60

« 2%
T.248
flb,87

30,00
122,00

METRES
TOR OF
HE TRt S
“ETHES
“t tRES

®

& & & & & » @

w 4 A & & & &

LLY-

& & & & & & 8

wWELL SEAL,

SLREENEDN wELL

Tu
ME THE S

203 m
SURMEHSTHLE

9,39491 »00D

240

52,90 MHIRES

DIGITAL,
LITRESYY

IINE NS THE D
SaNDY LRAVEL,

HEIRES

L BN B N T N RN N N R N




YH

Rl

i
a1
K1
Ay
3 ]
Ry
A1
ny
"
Ay
A
Ay
LA ]
A1
'Y
By

At
L] ]

At
A1
A
LA}
Bt
L]
a1
n

R
LR
B
L3
L]
R
L]
At
A
M
Hi
ny

DATE

0N

=2
- -
O RENTFIFIOD -

-
-

[T A g Y
O %~ N ey

CFT i w P TIPS ANTE -

PlIUP

1Es5T

L Lo 2

MK

- -

FETENFETFTIEITETIZFTETIBIIDIDIIDISEFTEPIEITTITSOLRE OO

—_— R - ——
EEYTIRRNNEN

ALY

0,0
o,n

as5,.n
“,.0

0,0
h,n

SuMmmany Fie Wb LLZPTEZOMETER  NUMKER = Mg,

ELAFSED PHE S508¢ DEPTH TD DHARDORN

Tim¢ HE AU ING wATEW
LI LR E- ¥5] METHES METRES

0,00

i, 00

7,28
37.0 T.90 n, 22
En,n Y 0.4
1277.0 T, hi 0.3b
24%TT,.0 T.6d (U1
qon2,.n t.e? a,3v
S4al,.n T.b9 n,u)
LLF ) .M n,u4}%
A%22.0 T, T2 n,u44
182, 0 7,74 [T
11én7,n T.7% 0,d7
12602,0 r. 77 4,49
1unk2 .0 Fo 79 [P
15%17,0 T.R0 n,%2
16962,0 T, He 0,4y
Iu39t, n T.K3 n,5%
IELYT 7,80 N5
21290, 4 LML ] N,%7
2eT2e.0 T.A7 0,59
24157,0 7.87 L1
2%602,0 T.068 LT
2r0ur,n T.M9 n,61
FLI TP T.%0 0,.he
29917.,9 r.9¢7 d.64
3135K,0 T.93 N,k
LELLFN 7,94 [ Y
LY LI 7.95 d.n?
35642,0 1.96 Hohh
3T102,9 1.97 n,h9
IRNSA, 0 T, a7 B.6%
Y997, 0 .99 0.7
LRRTR LA A0 n.7e
UaHIN N K, n? n, Ty
LES LN} T 10 n,0M8
Uyi92,.n 1.5 n,uy
433wz, n r. 13 a,a5
'TrEF N 1,68 0, An
4ysS2,0 7,04 n 8T
uyreP N T.54 n,2%
ash1%2.n T.,LM 0,40
U220 7,60 n,i2
ur1%2,.0 .ol n, 42
ARK Q0 ¥,.59 n,\

T
ELE VAT [N
“ETHES

RP3 RS
LR L)
Hi1e,57
M1k, 35
Kin, 3}
P16, 21
Hik, 21
Al IR
BRIk, 1b
Kinh, 14
LIS N
LA IR
Pin, 10
EXTNT,)
His ng
Kb, 0%
LI R}
K16, 02
Kib,01
Kip, nn
AN, 98
A1S,9R
AL, 97
Hi%, 98
NN, 95
ALY, 93
H1G,92
ALY |
RiY_9n
a4, A9
LYY ]
RIS MR
YL TY
K15, A5
LILYE R ]
HER, D9
Ribh 0
Rth, 12
Ak, 19
Hin, 20
LIS I3
Hib, P!
ik, 25
Hle,2%
Hih,Ph

e SO/ /AT =12,01, 00 on Ak Fe

BISLHAKGE COMMENTS
ATt
LITHES/S

PUMPING Pw2 15378
INSTALL PURP aND FILL
PRESSURE TANNK

RECOVERY IN P 11100



PUME TFST SUMFANY FUR wELL/PTE/OMETER  NIWHFH = a2,
NATE 1Mt ELAFSED PRESSURE BEFPIH TO DHARD AN
TImF READTWG WATHM
YH MON DAY  HR WIN  HMINUTES PSl METHES FEIRES
A1t 10 B oD,0 sN0T2.0 T.5%H N, 80
g1 11 i B 8,0 5i5i2,0 T.57 0,29
81 1 2 R 0,0 §29%2.¢0 7.57 n,2%

DHSEHYATTON wELL = Himg,

wATER

tLEVATION

“FTRES

LA IS
Kin, 7R
Aln,2H

HESILUAL R ARy

TieE 5700t
tLAPSEDR TIME PLIMP STUPPED
(BN} (11}
4sine,n 10,0
aijug,n fun 0
LR Faui] 29n,n
quile,n jren.n
Hahse 0 1500,0
qutus,n 1Tut, N
LLELY ginn_n
a@lo,n M0 ,N
4rye? .0 ujan,o
ufbil,0 SLEAD, 0
hontP,0 20,0
51%1°2.0 LY I
S529%2,0 Q9nn,0

Ravln
[AFAND

192,48
SnA,.S1
tu49 ,4b
36,29
29,10
25.7u
16,9%
14, 5u
11,40
L
7.13
6,09
S.3%

(2] Sa/tirsul=12, 00,00

DISCHARGE
kAL
LITRES/S

DHAWDOWN
(8-

JUR
uv
5]
R L]
oM
orh
40
.74
T4
e 31
P Y]
A
29

CUMMENTS

PALF

3




* & A & & A A& & 4 & A & A 2 & & 4 A K A & B A @
L]
[ ]
. GOLIER ASSOC]ATE
*
*
LN TN BN B DN DEE DR N B E SN N R T R T R B R Y TR TR 1
*
*
* PUMP TEST SuUMMARY FOR wWELL /¥ IFZUMETE
*
L]
. PO/IY/RI=E2,08,0
*
-

PUMPEDN wELL NUMABEWR

5

* & A F & 4 A * 2 &

A R B B 2R R A s R AR

®  NUMBER - Uws,

5

(I N B B B I I I I I T R I DT O I L N R TR TR TN N R R TR I BT R B R R )

- P2,
CLIENT -« B [, HYDHN,
PRUOJECT Namt = HAT CHREEXK ENVIRONMENTAL STUDY,
PROJECT NUMMER - Bhl21512,
LNCATION OF TEST « HAT CREEN B.C.as
TyPt UF TEST = CIINSTANT Hatt
DATE PUMP STARTER = w/|10/81«2R,0713

(DAY/NO/YReM]IN/HHS)
NATE PUMP STUFPED e S/11/81= N,0711

DATA ON DRSLHVATION wWELL

METRES

GHOUND ELEVATION = Az2eg,20
NaTiM POINT = T0F OF CASINL,
HFIGHT DF DATUM AHDYE GRDUND LEVEL = bl MPTIRES
NEPTH TO STATIC wWwATEK [ HVEL = b,1) METHES
FLEVATION DF STATIC wATER LEVEL = Bikh, 70 WFTIKRES
TYPF OF OHSERVATION RELL =« SCREENED whlL
PEPTH OF SCREENED INTERVAL = 23.,R0 10 26,20 MEIKES
NTSTANCE FROM PHMPING whlL = 47,00 METHES
DATA OM PUMPED wELL
WELL DIAMETEH « 203 m
PUHE TYPE - SUNMEHSTHLE
FLOWM MFASIHHEMENT
FLUWHETER, T1YPE = DIGITAL,
PUMPING KATE = 9,309t +00 LITHES/S
AQLITERR DATA
AUNBTEHER CORDITENNS = UNCONF INED
AOUTHFH DESTHIPTIUN = SaryY GRAVEL,
ADUILTFEN THIECKRNESS = €4 wFIRES

TEST PETALLS
wEATHER CONDITIANS « vakTANWLE,
TESTEN HY a GULNEN ASSOCIATES,
COMMENTS - NONE,

L N I B T N N N O R BN )



YR

NaATE
N

n

1]
10
0
10
10
10
10
1n
imn
10
tn
tn
10
10

1o

10
tn
10
10
10
10
10
10
10
in
10
in
10
10
10
10
10
10
10
10
10
10
10
10
10
10
1
10
10

=
»
-

Lo T P~ ="~=FFIFroorororrrrrrerrrrr» >3320

oy up

TSI

Tirt

LA

i 0
L]
S0, 0
FA ]
ELS
f9,n
9.5
N, 0
10,9
3,0
2.0
33,0
34,0
Kh, N
L1 ]
ut,n
ad,0
53,0
SH,0

- =

SuMeaby FUK wELL/PIE JUMLTER

FLAPSED
T 1ML
HINUTES

==

B um Ay Ao
2HIASS,DIPINE W=

D922 DDODL DA

o
=2
-

B, 0
inn,n
150,0
00,0
2%0,0
n,0
anp, 0
50n0,0
00,0
#0000

1pon,0
1500, 0
imu7 0
25%2.0
03,0
92 0
qur2,.Nn
Sa32,.n
59120
LLAFN:
LR 3 0
97%2,0
11222.0

| | ] 1
NUMBE R - Wy,
PHE SSUNKE DEPTH TO DHANDLIWN
KEAD]ING whlp W
L&D mETRES HETHES
0,00
0,00
6,11
6ol
h,13 0,0
b, 1Y n,OH
L] n,t%
b, 34 n.»%
houl n,30
[LPR'T.} n,\7
6,60 0,09
6,70 n,59
6,77 11,k
6,90 n,1e
5,98 0,R7
T.tt 1,00
To1H t .07
Tel2 1.11
TaPYH t. 14
T.27 .10
T.2R 1.t7
T.30 1,19
T.M 1,°0
7.1%3% 1,22
7.149 1,24
T.30 1.2%
T.A? 1.26
.19 1.2R
71.37 1.26
T.38 1.27
T.40 1.29
Toui 1,30
T.02 1,31
T.u% 1,44
T.ud 1,34
7,u9 |1
7,50 1,39
1,54 1.4}
1,55 1, a4
T.47 1.ab
7,59 [ICY ]
T.61 1.50
T.bu 1.5%
7,8k t.hT
1.1 1,60

Ed

wATEM
FvallONn
Mt THES

LY. |
LI |
Bye,T0
Hin, T
Hin, kA
Hin, b
LA}
Hie uf
Rk 40
Hik,. 35§
LRI |
Hib,tl
Kin, 04
H15,91
AR
AL In
HiS,6h
Hiy,%9
LR TY Y
LAY
K15,55
A1S,51
Hl1bh,50
i ak
LRI T )
LAETT
Alh,aa
Rib,ue
LAY
A1y, 4%
BiS,01
K1Y, 40
R4, 19
Aih, LA
Fiv,.3e
Rih, 82
LAY
Hih,27
Hlh,.2n
MG, 2U
A15,22
Ny, 20
LILYS R4
Hib,13
Hih, 10

4 POALL/RTI =12, 0K 0% #s
DISCHARLE COMMENTS

Hatlt
LITHES/S

PUMPING Pr2 J33124

PAGL

4




AN PSP LSAS PSP PR NN ARNA PN E =

PUMP TEST Sumeadky FuUl WELL/ZPTHZUFETER  NUMHER = o3, LR 20/11/81+12,08,05 =2 PaGt 8
TImt EL&APSED PHE SSURF DEFTH 1IN NRAWGUNNY WATLW OISCHARGE COMHENTS
TImE READING wATFR ELEVATINN kAT

HH MIN  MINUTES P51 METHES METRE S METHES L1tKE S/

Hoo0,0 12632,n0 7.78 1,65 K%, 0%
A U.0 1a0l2,.0 7,18 1.n7 M4, ng
A0,0 1S5%12,0 7.R0 1,69 K14, 010
N8 jRuN%2,0 T.h2 1.7 HWia,99
K 0,0 (tR3I9p 0 7.h4 1.73% Wlu, 47
B D0 19R32,D0 1.R¢ 1.75 LER/R LY
8 3,0 Z21°7%,0 T.R8 1.7? Hl4,9}%
B 9,0 227T17,0 T.90 1,79 Hya,99
H 3.0 Puinun.n 7.92 1.81 Ayu, K9
A 4,0 ¢5998,0 T.93 1,R2 Miu AR
R 8,0 270%,0 1.98 1.,RS RYa, AT
M 4.0 2AUTH,D T.97 T.H8 Kidg, Ma
B 4.0 29viS,.0 7,94 t.87 Kiu K3
A 3,0 33365,0 a, 00 1,89 Hia M}
& 3.0 327en,0 2.8 1.7 Hra,re
R 2,0 342340 R 0% 1,92 Klu,78
B 12,0 3IheaRy,0 R.D3 1,92 R4, TR
B w.,0 3INMNN2,0 R, 06 1,95 Hiu, 75
R 2,0 385%4,0 H, 07 1,90 Alu T4
R 2,0 3I49%4.0 W, NN 1.97 Hiu, 7%
B30 ajuis,n A0 1.99 Ria, 71
A 5.0 wpAls D LI N ] f.00 Hiw,70
11 0,0 4in%2,0 B.11 2.0N Hia TN Rt COVERY Pw2 11100
3! W3 43es2.3 A 10 1,99 a1
1t A UINhY R A, Nk 1,9% H1a, 1%
1t 1,1 s1ns3,3 R, 00 1.R9 Hiu Ry
11 1,A  4suss.e T.%1 1.H0 ARlu,90
1t 2,% wiosu,d T.A8 1.72 H14,94
1t P,RA  4inSu,R T.7% 1.h4 Aibh,Ne
1 5. 430%%9.8 T.02 1.91 H1Y,t9
It 4,A  ulofe,M T.52 o1 R4, 29
11 S,8 asnshT,K T.0% 1.34 (ALPR Y]
11 8B 4Y0mD,LD T,34 1,23 K1%,u7
11 10,0 431062,0 7.f0 i.i3 Hib,5%
11 1%,0 a3osl,o T.18 1,058 H15,65
t1 20,06 alolr2,.n 7,09 n,us KIS, 72
11 2%.0 asol7,n 1.0% W, 94 RIS, Th
11 40,0 a4nn,0 T1.n2 r.9 R1%, 79
11 40,06 430Qp.n ' b9 0,47 AR} ]
11 50,0 wi1np,n 6.9 N RS LARTLA
i 0,0 avit2,.n 6,95 n,Hu K1Y A
12 40,0 u31s2,0 6,R9 n.7n Ms,92
13 30,0 as202,0 6.,R7 n,7h 14,94
14 30,0 4i2n6z,n LY 0,73 H14h,97
1% 30,06 43s22.0 . 0,1 R15,99



HUmME TE]T SuMmapy FIIR whiL/P]JE ZUMETER  ANUMHEH o w3, “n 2O/ /R =12, 0R NG ae [ X Y1 3 ]
NATE 1M ELaAkSED PHESSUKE DERTH TO DHARDUWN RATHR NISCHARGE [UMMENTS
Tim wEAD | N, wallR FLEVATION NATE
YH OMON DAY HW MIN MINUTES #5] MFTHE S »FTRES M TRES LIYRES/S
LENEE R S 16 15,0 643a7,0 6,41 n,70 Hlh,nh
LI B S 17 4b,0 usus2,0 L 1] n,69 Hie, 01
AN S 19 2n,0  uAhH2,0 b TA n,et Hin,nd
#1 11 S P°) 20,0 yseTP,.n w117 [T Alh,nd
Rt 1l 5 2% 10,0 wiTR2, 0 b, 76 figbS Bib, Y
LA B b 7 10,0 ware?,n b,12 .61 Rln,n9
LT N 6 12 0.0 u4ass3,0 h 5B N u7 bl A1s, 23 31406 INSTALL PuUMP S/0%,0am
LN B | 6 s 0,0 au4T792,0 6,55 0,44 6l A1e,Ph 1609 ADD L1T7TM TO DRAWDUWN
AL 11 T A 0,p 457%2,0 b,%3 N 4P 59 Hi6, 2R TG 1
R 1) T In 0,0 umnp3z, 0 b, 50 0.39 50 nr1n, 31006 1%
M1 11 L] R 0,0 47192,0 [ 1] N,47 Sk Hin, 3311616
81 11 9 K 0,0 UAR3I2,N b, S n,34 K1 nyp, wBie1¥
H1 11 10 BooB,n Sn012,.0 h, 19 1,2R 45 Aln, a2 V6 25
A1 A 0.0 K1512_0 b, 49 N.28 kT HKis,u2 W62
AL 11 g2 8 0,0 52952.0 6,38 n,21 -84 Hib,ulTI6 26



WESTIrUAL WAwiiwy

UHSENVAT Iy WELL = i,

Timg SEMCH

FELAPSED Timt PUMI' STUPPED RATID DRAwDDRN
(BB (e (1471} (3)
430524 . 3 t43an? a7 1,99
FRULY N o SiA16,.00 1.9%
43043, 3 1.3 33117,.92 1.R%
PRI 1.8 PlUNK, T8 1,00
4l054,3% ?.3 1HT19,26 1,72
43nhd B 2.P 153746, 71 V.hd
PLITCN L. 11330 ,407 1.0
[ALLY W] u,R HATD,N 7 1,41
43057, K 5.8 Tupd, 16 1,34
CELTY ] LI} 53M2,50 1,23
4ine?,0 10,0 ulnu,eh 1,15
LU I 19,0 FE AT R ] 1.0%
Wyt n a0, 215%.60 IR
43or7,0 25,0 112%,0R T
ELLEM 0,0 1ash,n? .91
#3092,0 an, 0 1077, 30 ALY
usIng B N0, N ReP 04 A%
4y112,0 40,0 T1H,53 SB0
43152.0 100,0 avt b2 . IH
43202,0 150,00 fPAA,01 o7
ui3Pe? 0 10,0 206,01 13
u3¥e2.0 eIn,.o 1n0,45 A |
RRYY ] 318,0 137,67 .70
ui4h2,0 uno,n 10R,6)8 + 09
y4552,0 500,0 AT.10 ol
43b12,0 i 10,44 o bbb
ERLTN ] T30,0 59,98 LY
Huthe, 0 1e10,n 3,58 abl
LT fhn0,q 29,10 w7
4a7492,0 1Ta0,0 2h. 74 s a4
057%2,0 270040 1h,9% L2
46252,0 JINN0 14,54 .59
yr192,0 a1a0,0 11,40 W
UrbI2,n 5580,0 R.T2 ]
LU [ACrALPR T.13 L
51%12.0 Busn, N b 09 2R

52957,0 usQn,n 5,35 227




# 8 4 & % A A & & A & A & K & & 4 K & a2 A & g A & K & A & & 4 & X 4 & a K
*
L
» GULNER ASSOCTATES
®
[
[ JEE T T TN TEE NS A AR RN N T IR RN N N R TN IS R R NN N BN N BN RN B BN A L
]
L
* FUME TEST SuMMART FORK will/7PIPZUPETER NUIMAER = LT
[ ]
®
. POrIL/AL-12, 08,19
*
B R & & & K & & 4 R A & & & B & & K & & & A& & & & Kk oAb A A& %k AN
PUMRED WELL NUMHEWN = Pw?2,
FCLIENT - #,.[, HYLKRIL,
PROJEEC Y NaME = HAY CREFM ENVIMDNMENTAL STUDY,
PROJELT NUMAER = B121%12,
LOCATEON OF TEST = HAT CREER W,.C,,
TYPE UF Tp51 e CUONSTANT WATE
NATE PIMP STAHRTED e 6/10/M1=2R,0/13

(NAY/MD/YRaM[N/HEY)

DRTE PUME BTUFPER - S2tismi- o.021%

DATA DN OHIERVATINN whk L

GROUND FLEVATINN = Alp, 06 M THES
DATUM PUINT = TP Nt PyC CASING,
HETGHT DF DATUM ANUYE GROUND LEVEL = 1,07 WETHLS
NEPTE T STATIC WATEW LEVEHL = . 20U METHES
ELEVATION UF STATIC wATER LEVEL = B4],09 HETHES
TYPE OF DHSERVATION MELL = SCREEMED wELL
PERTH OF SCHEENED INTEHNVAL = 10a, 10 10 106,70 METHES
NDISTAMCE FKOM PUMPING WFLL = 2n00,00 MEIRES
NATA DN PUMPED wWELL
WELL DIAMETER = . 203 m
PUMP TYPE = SUDMEMSTHLE
FLUW MEASUNEMENT
FLOWMETEN, TYPE = vIGITaAL,
Fudp NG RATE = 9,399 eh0 LTTHES/S
AUUTFER DaTh
ANUFFER CUNDITIONS = UM DNF TNED
RQUIFER DESTHIPITON = SANIY fHAVEL,
AMUTFER THICANESS UNKNOWN

THST NETATLS
whATHE® (UHDTTINNS
TESYED HY
COMmMENTS

VAR AHLE,

G NEW ASSOCIATES,

THE wATFR LEVEL 1IN THIS wblt COMTTHRIED
10 FECOVER TO STATIC LEvEL DURING OCT,,

L3 B )

PN E VU N Y



BIHME TEST SUMMARY Ok wELL/ZPIEZOMETER  NUMKER = wh, LY SO /ARL=12,0K, 19 as PALE 2
DATE Time LLAPSED PHF SSLIkE DEPTH TN DREWMIWN wAltR DISCHARGE COMMENTS
11mt Wl ADTNG HATHH FLEVAT UM HATE
M DAY HR MIN  HINUTES PS1 METHES mETWES HMETHES [ITKESYS
L] ] o n,p 0,00 Autl, 1}
[} n 0N v.n 0,Nn0 Hul 11}
10 6 10 10,0 oPh LTI PUMB ING Pw2 1 312K
10 Ty an,y 1452, 0 . Pl ft,en U MY
10 A LEL | 2597 .0 23 (] Ra¢,90
LA b R 25,0 407, F n iR Maw,9)
in 1o H 1S, S0u7.0 r n.18 Ha 91
10 1t » 14h,n CLL N, 22 (L] Mao 9]
in 12 8 15,0 LET 4 M W21 n,1? Hun, 92
1m0 13 K 35,0 QIRT, 0 o0y NV LT
10 1a B 2r,n  112172.0 .2} n, 19 Hae,90
10 1% K 20,0 17265%2,.N0 .22 n, 1A Kuil, 94
tN 1a Ho2u,.n 1uDe2.0 W21 n, 17 Bdlt 92
10 17 R 20,0 1%532.n 22 0,18 Huh 4]
to 18 & 25,0 1aR?T.N .20 n. 1k Huh,93
10 19 A 2%,0 TRUTT N B p,1d MUn  uh
1m0 20 0 2%,0 198570 1] n, 14 Huu,9%
tn 2o B 2%.0 ?46]7,0 .12 n,NnH LRI ¥
10 2% H 29,0 270870 W17 n,nk Agl Ny
10 26 H 25,0 2RU9T.0 20N n,ny Hal 0%
10 27 A 25,0 299%T,0 N n,n2 Hiuf N7
10 PR T S0.0 WN3u2,0 Jau n, Aul, N9
10 29 20,0 s2M12.0 . 05 n,n1 Autom
19 30 A 20,0 34792,0 09 0,n% Kot g
1o M B 40,0 3I4710.0 B n,ny Hat 0y
1 H 7 oas.n 31097.n o1} n,n? hat,ng
11 2 B 30,0 JRGRDO.N N9 p,ns nuf Ny
11 3 A 15,0 400070 L n,n Hul, 0NA
11 ] A 1S.n wiaur 11 n,ut Raj 02
1 5 A 20,0 a2BRY2.0 .09 n,ny Hay ,u INSTALL FUMK «
11 7 KooN_n  4n?%2,0 n.no =fl,N0 LERRS B 1 2,50 NATURAL OYEHFLUW RECOHDED
1t n B D,n 4TI%2,0 0,00 -t U Hal 1 2427
t 9 B 0.0 4RmI2.0 a,00 -0, Hut, 13 .27
1t e M 0,0 8A072_ A n, 00 -0,Nd Hal, 13 ?.27
11t H 0,0 %i5i2,.0 (L1} -0l 04 Bal 13 P.27
11 12 R D,h 529%2,.N 0,00 -fl 0% LLLIN R ] 2.27



: ]
*
*
» LILPER ASSOCIATES
*
L
L3
a
L]
. PUMP 1EST SUMMARY FUN wELL/ZPTEZUMETER
L]
[ ]
. ei/ii/sBi-12. 08,22
L]
*
PUMPFD WELL NUMAER = Pwp,
CLIENT - H,0, HYLKO,
PHNJECT NAME -
PHOJECT NUMHBEHR - Bi21512,
LOCATINN OF TESTY w MAT CREEK H,C,,
TYPE DNF TEST = CONSTANT RATE
NATE PUMP STYARTFN = &/710/81=2K,0/13

(DAY /MU YReM]|N/HHY )
DATE PUMP STOPPED = 5/11/81= 0,071

DATA NN URSEMVATION WELL
GHOUND FLEVATION =
PDATIUM POINT =
HEIGHY DF DATUM AROVE GROUND LEVEL =
DFPTH T0 STATIC WATEN LEVEL =
FLEVATION OF STATIC wAYER LEVEL =
TYPE OF ORYERVATION wELL =
PEPTH OF LHAVEL PACK TNTERYAL =
NISTANCE FRUOM PUMPING wWELL =

DATA NN PUMPED wELL
WELY DIAMETER »
PiMP 1YPE =

FLNw MWEASHREMENY
FifNartTew, TYPE =
PUMPING RATE =

i
AGLUTFER DATa
AMILEFR CONDITIONS -
AGUITERR NESCRIPTIUN o
AGUTFFN THILKNESS =

TEST NETATLS
wEBTHER CUNDITIONS = waHTAKLE,
TESTED HY a GOLDER ASSUCTIATES,
COMMENTS - NN},

B2o,.94

bl
5,84
816,31

13,94
326,40

203

9,399t 400

2.3

* A & A F A F a4 oa e sk oaoe AR A R R AR A K E A AR Ak ARt oA

A A & A& & & & 3 4 K £ 4 & R 4 & R K o2 N F & & A bk E & aoxs kR

NIIMHEN = Nes,

@ A B & & & A 4 k& AR kA A AR PR s kAR AR AR oA s R R R

HAT CHEEXM ENVIRONMENTAL STuDY,

WETRE S

1P DF {9HN BPYC PIPE,
“p THES

ME THE §

METHES

STANDPIPE PREZOMETEN
1o 19,22 MEVRES
METRES

]
SURMERSTHLE

NIGITAL,
LITRES /S

UNCONF INF I
SANUY GRAVEL,
Mt TRES

* 5 > B R TS B SRR R
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L]

LR LT
[ R

PUsP TEST S1MMARY FURK wELL/ZPIEZUMETER  NUMHEH » ey, (3] SO/ /R1=12, 00,78 # PAGE 2
TiI™E ELAPSED PHE §51RF BEPTH TD PRAWNOWN whThH NDISCHANGE  COMMENTS
TLMF WE Al WATL K FLEVAYIDN RaTE

HK MEiN  MIHIITES HS] METWES Hi THES “t TWES LITHES/S
0 0,0 0,00 HeY,5%

0 0,0 .00 LTSI L ]

9 ul,0 S.l4 Hin, 31 PUMPING Pn? 1312R
14 52,0 Ha.n 5,25 n,un Hibg, L1

16 15,0 1670 LY LY o ny ALs, %0

17 a0,0 292,0 Y.db n,n1 LI Y

10 45,0 1277,0 5.2% 0,014 Kim, AN

H 10,0 2he2, 0 5.2% n,nj LI Y]

A 0,0 3992 0 5.2% n,nq Hie.d0

A 0,0 432, 0 5,24 n, Hin, 41

5 0,0 LLEF ] YeolU n, Hih,$)

4 0,0 A%2.0 8,24 0, LI 1

s 0,0 ar152,0 5,20 0, Ria, %)

o000 11192, S.24 [ Pih, 5]

B 19,0 126470 S,2u n, RY&, 31

A 15,0 tdOHT7 .0 5,24 n, LA ] ]

B 15,0 i3Ice,0 S,r4 n, Hin, 3]

4 15,0 169a7,.0 5,24 0. “lb, 4

A 10,0 14unp 0 4.2% 0,01 Hib,30

B 10,0 19Ru2.0 5.2% 0,01 Blo, 50

A 12,0 2I128d.n 5,24 [ Hih, %)

Aois, 0 2271271,0 9.2% 0,01 Hiwm, 50

8 10,0 24162,0 5,286 0,02 Rlp, 09

B 19,0 2heNT.N S,28 n,n2 CRIL)

R 1l,0 27T0ul,0 5,27 0,03 Kit, 28

B 14,0 PHURT,n 5,28 0,02 mip, 29

B 10,0 29922,0 S,27 0,03 Hib,2H

& 10,0 313620 5.27 n, 03 Hle,2R

B 10,0 32R02,0 5,28 0,00 Alb, 27

o 10,0 Ya2up,0 5,28 0,04 AR, 7

8 2%.,0 354970 5.8 t,na Hik, 27

AR 5.0 37117,0 5,29 L1 Hik,26

A 0,0 SALH2,0 5,29 0,05 Klh.2oh

A 10,0 annop 9,30 n.0e H1n, 2%

A Ju,0 Ojuap.n .30 n,0b Aiw, 25

R 10 0 apHlZ2,0 Ha 11 n,o7 Aln, 20 Pwd RECOVERY 11100
12 S%,.1 4%167,0 5,30 n,ns Hih,2h

T 20,0 wug?2,0 5,30 0,08 AlL, 25

16 0,0 dalug,o0 S5.30 N,k Hin,2%

Bo0,0  usTw2 .0 9, %0 n.ne Bin,.eS

A a.n0 di1Ys 0 H,%0 0,0k it 24

A 0,0 duel2,.0 5,29 05 At 26

Hoog,0 S00TP2.0 5,10 n,ne Hin, 28

0,0 S1%12,0 9. 30 n,na LR LY

Ron,0 S29%2,.N 5,30 u,ne ik, 2h



ki STDUAL DHARDIWN
OASEKRVATINN wi]l = UkS,

TIME SINCE

Et 4PSED T1mL Pitap STLPPER RATIOQ DRARDIRN
(1 {1 (1271 (s)
431a67,0 115,0 375,57 Lt
4a272,0 12p0,0 36,29 AL
qulez,0 1740, 0 24,74 T
UnlTne,n fTug 0 14,95 .08
ay19d,0 aian o 1,40 Ne
4Rs1z,n H4hun,90 8,72 W5
sonte.o 020,40 7.13 20k
H1512,0 LY TS b, 09 WO0h

529%2,0 qon 0 5,35 08



LI I R R I T I R e R e R I I e N N
GOLDER ASSOCTATES
L R R I T T T R R R R e e A T I S T I I B O L T T T T T R R R )
PUMF TEST SuMMARY FOR wELL/PIEZUOMETER NUMHER = Put,

20/11/681=12.08,24

[ ]
[
]
L ]
[ ]
]
-
a
L
L]
L]
[ ]
L]
L]
[ ]

LINE O N B N L DA T NN NN TN DEE RN DY I O L IR TN DN DN DN DN BT NN DK DNE BN DK BN BEE RN NN BN B R BN

PUMBED wELL NUMBER = Pw2,

rLiEMY = W, C, HYLHD,

PHOJFCT NAKE = HAT CREEW ENVINONMENTAL 5TuLY,
PROJECT MNUMHER = R121512,

LAFATTON 0% TEST = HAT CHEEX H,C,,

TYPE NF TEST = CONSTANT RATE

NATE PUMP STARTED « s/10/81=2K,0/13

(DAY £MUJYReM[N/HRS)

DATE PUMP JTOPPFND e« Sz51/R1= 0,071

DATA NN OHSERVATION ®ELL

GROUNMD ELEVATION = B8, 4 METHES
DATUM PUINT o 10P nF 19mm PVD CASING,
HETGHT OF DATUM ARUVE GROUND LEVEL = 2.R0 METHES
DEPTH T0 SI1ATIC WATEMN LEVEL = % METHEIS
FLEVYATION UF STATIC waTEN LEVEL - MUD ,h9 METWES
TYPe GF UHSERVATIUON wElL = SCHEENED wEEL
DERTH OF SCHEENED INTERVAL = 1en,.28 10 109,91 METRES
DISTAMCE FROM PUMP ING mbiL = 2000,00 METHES
DATA ON PUMPED wELL
wklt DIAMETER = .203 m
PUMP TYPE = SUHMERSTHLE
Fife MEaBUINEMENT
FiLNuMFTER, TYPE = DIGIYaAL,
PUMP NG HAIE = 9.395E 400 LITHES/S
AQUTFER PaTa
AUNIFER CONDITIONS = UNCUNF INED
AQUTFER DESCRIPTIION = SAMDY GHAVEL,
AQULIFEH THICKHESY = UNKNOWN

TEST DFTATLS
wtATHER CONDBITINNS
TESTEN HY
COMMENTS

VAR L ARIE,

LULOER ASSDCTATES,

THE wATER LEVEL IN THIS wmEil CONTINUED
10 RECOVER HHHAFFECTED HY PUMP NG Pw@,

L T R R SR BN N N A B A S



FUmMP TEST SUMPARY FOk wELL/PIEZOMETER  NUMHEN = Pul, ah EN/H1 /R« 2 08,24 an VALE Fd
DAtk T1Mt tLAPSED PHE SSIINE DEPTH 1D DRAWDUIWN wAlER NISCHERGE CUMMENTS
T 1w HE &M NG wihlfR ELEVATION HATEH

YR MDON DAY HR MIN  MINUTES PSI METHES MEIRE S Mt THES LTTHES /S

i 0 o 0 0.0 fn,no KUy U

o 0 a o n,n 0,00 Hay 14

Ht  1n & 10 12,n bt HUD, UM

At (0 T o1y wo.n T4n2, 0 ohl N 1K Kan, 51

LA T ) L} 45,0 25947,0 h n,17 Han,52

[} ] 0 Q A 23,0 N5, 0 N a1 Han 52
Ay in 13} B 35,0 LELE ] .63 0, 1M Hut 51
Al 10 14 Ro20,0 11212,0 Y n,19 Hu0,90

Al 10 1Y B 20,0 126%2,0 .Y n,17r HED 92

LB S L I ) A 20,0 100920 abl n,1s Rup &%
L3 B I B I 4 A 2u,.n 155320 b 17 Hap,52
#1 i 19 R 25,0 1R417 .0 «H5% n,ju Kan, a9
At tH 20 H 20,0 148%2 0 .59 n, 1y Hun %5

Rt 10 24 A 2%,0 2%611,0 .52 n,ov Kau, 62

Bi 10 2% A 25,0 2Mu97,90 LUR n,n3 Ran,ub -
Rt ta &7 # S0 FAVIT G Y -n,00 AN 49
Al 10 2N T s0.n 1342 0 245 -t 0N Hun 69
at 10 M A 35,0 4707 ,.0 50 n.ns RUD, bU

LA IS N ] 1 T 45,0 3ITNRTI.N .52 n,nt HUO h?

A1 2 AR 30,0 IHSHK2.0 Y 0,05 YT Y]
Al e fe 0,0 wuarez.n 2.20 1,75 LRI 1] PimE INSTALLED TN (wde
R 11 7 R 0.0 4nthe,n P.10 1.6% LEL AT OVERFLOW CASES DRAWDOWN
L3} i L] M0,0 4liup,n 1.94 1.%)% L1 Y

ui 11 9 & U,n aHAY2 .0 1.9 .51 A39 R

AL 11 10 no0,0 sonTe,n 1,3 1,38 LR Y]

BL 11 11 aoo.n s15%12.0 1.80 1,3% #3939

Bl 1 g2 A O,n 52952.0 1,79 1,34 A9, 3%



- TIME - DRAWDOWN GRAPH FOR PUMP TEST No. !/ Fi A2
: igure 2.
Well No.  PwW<Z .. Dota observed in, PWZ 9
- ~
- T LEAKRY AQUIFER ANALYS!IS (Hantush Method)
- o
E |
Ioo. L) Y I r0rt L) Ll LIRS L A | T & T LTy 1 Ll T 1 rryYrey T LI T V1T 3Try T T |]]
© MATCH POINT b
- + DATA POINT
- | === TYPE CURVE Floctug 7‘:’)’19‘ o Rt
- i~ ‘ h
® 10 M#x AN e A KR X XX XX
: ;
L ; -
5 1
=]
s J
- g
1 4
2 1t -
- - ]
_ n .
a'l N ddd, L F R T T I 1 [ RN | 1 I 1 a2 i N W WY i 111
Qi ! 10 100 1000 10000
- TIME SINCE PUMPING STARTED (minutes)
¥| CALCULATIONS:
- g
S - Q0P W(u,r/8) (943100 ( 1) _, 5,04 2
. T-= as 1257 (45 [5x% metres‘/sec.
& g 240 Ttu_ __240( T 1 O R
: rt ( ¥
-
'3 ' Y 2
N _Im' (e/B)"_ ¢ 1| G
N P of ( ) metres /sec.
-
: WHERE:
- r= Radius from pumped well _— _ {metres) s = Drawdown 4.9 (metres)
‘_t':.\' Q = Pumping rme,,,_,?.ﬁ____,..,.(liires /sec.) t = Time since pumping started - (minutes)
N.
% m'= Average thickness of aquitord  {metres) /gy /
a O - n/8). 1. . feom
= T = Transmissivity { metres¥sec.) u . Moich point parometers
T : Hartush leaky aquifer type curve
H S = Storage coefficient (fraction) /8 .3
- P = Hydraulic conductivity of aquitard (metres /sec.)
Golder Associates




HY -7

RO ReveandAl. Dote yiap B2

Drawr

x DATA POINT

TIME - DRAWDOWN GRAPH FOR PUMP TEST No. /[ _ Figure A 2 2
Well No. . PWZ. . . Dota observed in, _ ow3 . o0 c A
T LEAKY AQUIFER ANALYSIS (Hanlush Method)
e} T T T TT77 1 T T T 7T ¥ T T Y T LI A | T T
| © MATCH POINT

[ | = TYPE CURVE

B

%
3

¥ x XX YXxX x¥

xR ]
X x X X KEKXK XXX XX XX

DRAWDOWN (metres}

| N U I I W

T riy

Proiert Na _8{2’/5/2 .

1 Ll 1l [ W N B U I ST S Y B W | W T B Y I Y N I S
| 10 100 1000 10000
TIME SINCE PUMPING STARTED (minutes)
CALCULATIONS:
- Q10 Wlu,e/B) _ (941073 ( 1) _ 4 .
T aTs 1257 ( 78) 9.6 x /0”7 metres™/sec.
-4
g = —230 Ttu 240 (9.6x10 )(! re 1) . 17 o
rt ( 47 )
Tm' (r/B)"_ (96x0*)( 5 ) &) -7
P = : = 3 = 7.8%i10 " metres /sec.
r { 47 )
WHERE:
r= Radius from pumped well 47  (metres) $ = Drowdown .75 (metres)
Q = Pumping rate 7.4 (litres/sec.) t = Time since pumping started /&  (minutes)
mi= Averoge thickness of aquitard 5 (metres) e /g) !
T = Transmissivity { metres/sec.) u . & Mosch point parometers from
= f Hontush leoky aquifer type curve
S = Storage coefficient (fraction) /B .G

P = Hydraulic conductivity of oquitard {mefres /sec.)
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Orogwn

Project No. 8/Z- [ 5/2

TIME - DRAWDOWN GRAPH FOR PUMP TEST No._ / :
> igure A 3|
Well No.  PWZ . Data observed in . PWZ o
Cepth to t/t' = Rotio of time since pumping starfed to timo sinca pumping cessed.
stotic water
level
58 .m | ! ! 1o 100 1000 10000 100 000
T
. NOTATION
Pump test: x daoto point
| — Recovery : © data point
—
p—
14 mz“ w2
[ X xxXxX
- /xxxxx’”‘ XXXX X XXX
v — 1 x
: o
4
=~ p——
b4
2
o
o /AS =4.0m
z — /x .
x 8 v
o /
e
.
4
Available Z
d_rawdo_wn to |-
piezo P 0 RN IR S RN N B R R
""""""" m A R 5 10 50 100 500 1000 10000 100 000
. L1 111l 1) Lkt
TIME SINCE PUMPING STARTED {minutes) ; 3 5 ) 30 50 (00
TIME {days)
CALCULATIONS Pumpin%4 Recovery
_183Q 1.83x .24, _ -4 2, V\B3% oo
LoD PO T ¥ B w108 10%4 4.0 =43x107m7% 0 4% )
Lea 7. 830 1.83x . - 1.83x .
§ M P Asx 04 10%4x ... 0% 4
135 T. 4 138 ( it ). -
- rt " ( Y] = veeree 810
4205 a2( R )
tmin * T # { , ] 3 .. minstes
WHERE r = Rodius from pumpedwell _— _ (metres) As z Drewdown (metres per log cycie)
Q : Pumping ro"_____._?-_ﬂ’._“_____._(lilus /sec) T Transmissivity (metres?/sec)
to= Time intercept for zero drawdown (min) $ =Storoge coefficient (fraction}
taia ° Approx. minimum valus for which u<Q.0l
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Project No ﬁ_’_?iISI_Z

TIME - DRAWDOWN GRAPH FOR PUMP TEST No._

/
verresvens Figure A 32

Well No. PWZ Data observed in__OW3
Depth to t/t' = Ratio of time since pumping storted to time since pumping ceosed.
static woter
e m | 1 10 100 1000 10000 100 000
L
B NOTATION
Pump test: x data point
- Recovery : © dato point
-
2.0 J

DRAWDOWN {metres)

-—

&

N

®

%X

h

= X xX KXM {S'—'O.ﬁ#m
/ b g xxx xxX X¥

oo°b°°°° ) /
/ o o

4 ofs
o%n
o )
Availobie
drawdown to -
pleze ""m Lt WO U1 RN O O T W 0 1 T O W 11 O N N W AL T
.............. 1 = i 5 10 50 100 8§00 1000 000 100 000
; I N RN (SR
TIME SINCE PUMPING STARTED (minutes) | 3 5 10 30 50 100
TIME (days)
CALCULATIQONS o3 Pumpih%‘} Rocuury94
183 Q i83n .07, "3t 1.83x 7T -3
! T e— —— e e e, 2 m —_— s €,
Legno. ! Trh e W 1.9%x102mYs I Z X107 m%s
Leg na _ . 183 1.83x ... = - 1.83x -
ST — Os x 104 0% ‘0“5 Crevernsrnns )
I35T 4y 138 (19x67K 1.4 )
= H T 1‘3 -4
S l" ( 47 )l ssnessasarns 2 'O
L Ld2s a2 (47 fusxoth .
min " T = { 1 9 xi03) 5L mindies
WHERE r = Radius from pumped wetl 47  {matres) Os: Drawdown (metres per log cycle)
Q= Pumping rate_. 9.4 (litres /sec) T = Transmissivity (metres?/sec)
1= Time intercept for zero drawdown /./ (min) S = Storoge coefficient (fraction)

taia © Approx. minimum volue for which u<0.0f
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rom 52 aevenstFr Lo a7

Projsct No. 8/Z-/5,2

TIME - DRAWDOWN GRAPH FOR PUMP TEST No. [/

P Figure A .33
Well No. . FPWZ Data observed in__ FWZ 8
Depth to t/t' = Rotio of time since pumping storisd 10 time since pumping ceosed.
static woter
";-'!,5 - 1 t 10 100 1000 10000 100 000
Bl
m NOTATION
Pump test: x datg point
- Recovery : O dato point
8
P b |
- A /
E As = 7.8m
2 .
=
o
[=]
2 [~ //
5 -
‘O
I— aoe ° L °°
cogoiovo ©0e Seoepooe o @ “eopP
L—
Avagilable
dfawdo-wn to L
piszo fp Lproepl v prarn BT BN Lyt 1or gt
.............. m 1 K ) & 10 50 100 500 1000 10000 00000
. | I byl IR RNIS
TIME SINCE PUMPING STARTED (minutes) 0 3 5 0 30 50 100
TIME (deys)
CALCULATIONS Pumping Recover
1.83 Q laap B3 04
. L B3 x e o 1.83x ...~ e = -4, 2
Leo no, T 452104 10% 4 ) 10% % 76 225 the h/j
Lea no _ls3a 1.83x . 1.83x .
BP0 e a1 x 104 0. T T
_ I35 T.4, 135 ( X ) _ -
Ss r';,u- H i ,' = rrerees X 0
425 a2( M Y
tain ® T £ { ) 2 e S
WHERE r = Raodius from pumpsd welt __—  {(metres) &s = Drowdown (metres per log cycis)

Q= Pumping rate D4 (litres /sec)
o= Time intercept for zero drowdown - (min)

tais ° Approx. minimum value for which v=<0.0f

T = Transmissivity {metres?/sec)

S = Storage coefficient (fraction)
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