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1.0 INTRODUCTION

Water and Earth Science Associates (WESA) was retained
by Kostuch Engineering Ltd. on behalf of the Regional
Municipality of Ottawa-Carleton to determine the suitability of
the aquifers underlying the Village of Metcalfe for development
of a communal water supply.

The Village of Metcalfe is located in Osgoode Township
in the Regional Municipality of Ottawa-Carleton (RMOC). It is
approximately 30 km southeast of Ottawa and is reached
by Highway 31 and Regional Road 6. Figure 1 shows the location of
the study area.

The population of the village is approximately 900
persons, but the community also services the surrounding
agricultural area. The village is presently serviced by private
wells and sewage systems.

A Private Services Study (WESA, 1984) indicated that
the shallow bedrock agquifer underlying the community is widely
contaminated with sewage from private sewage systems. This
contamination problem, coupled with an expected large population
growth, have necessitated the change to communal water and sewage
systenms.

1.1 Terms of Reference

The section of the Terms of Reference pertaining to the
hydrogeclogical component of the agreement with RMOC is included
in Appendix A. The methodology used to conduct our investigation
was based on the Terms of Reference and Section 5 of the RMOC
Guidelines for the Design of Communal Water Systems {(March,
1990), also included in Appendix A.

1.2 Design Yield

A preliminary projected population of 5000 persons was
used by the prime consultant to calculate the design yield for
the village. The preliminary design yield is as follows:

5000 persons ¥ 450 l/day/capita x 2.0 (max day factor)
4.50 x 10% 1/day
52.1 1/s

i

2.0 BACKGROUND

A review and interpretation of all avalilable geological
and hydrogeological information was undertaken prior to the start
of the test drilling program. This review included:



« surficial geology (Richard, 1974) and bedrock geology maps
(Wilson, 1946) of the study area,

» previous studies conducted in the area by WESA,

« and a statistical analysis of Ontario Ministry of the
Environment (MOE) well records for wells within a 2 km
radius of Metcalfe.

Three test sites were selected based on the information
from the preliminary hydrogeological investigation. The locations
of these test sites are shown in Figure 1.

Test Site 1 (TS1l) is located approximately 100 m north
of Regional Road 6 on the Ontario Hydro easement (see Figure 2).
Test Site 2 (TS2) is located along the southern property boundary
of the Van Berlo property, approximately 1 km north of the
village and 300 m west of the 8th Line Road (see Figure 3). Test
Site 3 (TS3} is located along. the southern property boundary of
the McKellar property, approximately 800 m north of the village
and 500 west of the 8th Line Road (see Figure 3).

A total of 52 MOE water well records were statistically
analyzed (see Figure 4). These water well records are found in
Appendix B. The well locations are shown in Figures 1 and 3.

2.1 Geology

2.1.1 Surficial Geology

The surficial geology of the Metcalfe area is
characterized by both Pre~Champlain Sea and Champlain Sea
deposits. The thickness of these deposits is generally less than
5 m. In 48% of the MOE well records analyzed the overburden was
less than 5 m thick. In 94% of the MOE well records the
overburden was less than 10 m thick (see Figure 4}.

The Pre-Champlain Sea deposits cover much of the
Metcalfe area and consist primarily of lodgement tills deposited
as a glacial till plain. These deposits consist of occasional to
numerous cobbles and boulders in a sandy silt matrix. Upper
portions are weathered and brown while at depth these deposits
are unweathered and grey. The topography associated with these
deposits is generally flat to hummocky.

The Champlain Sea deposits are found in large pockets
to the north, socuthwest and southeast of the village and comprise
mainly offshore marine silts and clay. These deposits are
characterized by massive blue-grey clay, silty clay and silt.
Upper portions are usually weathered and mottled; however, the
clay is unweathered and blue-grey at depth.



FIGURE 1:
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A thin veneer of till overlies the bedrock at Test Site
1 while marine silt and clay overlie the bedrock at Test Site 2
and Test Site 3.

2.1.2 Bedrock Geology

The Oxford Formation limestone immediately underlies
the overburden in the Metcalfe area. This formation is composed
of grey limestone, magnesium-rich limestone and dolomite. The
upper beds of this formation are highly fractured due to
dissolution of the bedrock and glacial scouring. The Oxford
Formation has an approximate thickness of 40 m in the Metcalfe
area.

The Oxford Formation is conformably underlain by the
March Formation. The March Formation is characterized by
interbedded calcareous sandstone and sandy, grey dolomite. It is
transitional between the Oxford Formation dolomite above and the
Nepean Formation sandstone below. The March Formation 1s an
important regional aquifer and has an approximate thickness of
26.5 m in the Metcalfe area.

The March Formation is conformably underlain by the
Nepean Formation. The Nepean Formation is composed of a coarse-
grained, cream to grey silica sandstone. It is generally thick-
bedded; however, portions are thinly-bedded and water-bearing.

2.2 Regional Hydrogeology

Of the 52 MOE water well records examined, 46 of the
wells were constructed in the Oxford Formation, 3 wells were
constructed in the March Formation (well numbers 26, 36 and 43)
and 3 wells were constructed in the Nepean Formation {(well
numbers 25, 51 and 52).

There are three water-bearing formations underlying the
Metcalfe area which could be suitable for development of a
communal water supply. These are the shallow Oxford Formation
aquifer, the March Formation aguifer and the Nepean Formation
aquifer.

The depth to groundwater distribution (shown on Figure
4) is trimodal, representing the three agquifers underlying the
Metcalfe area.

There is a strong correlation in the MOE water well
records between bedrock surface elevation and groundwater
elevation (see Figure 4). The majority of the wells obtain their
water from the upper fractured surface of the Oxford Formation.
This is the most highly developed and exploited aquifer in the
Metcalfe area.



Regional groundwater flow in the shallow Oxford
Formation aquifer is occurring from the west and northwest of the
village towards the east. Thin till and local bedrock high areas
west of the village recharge the aquifer.

The shallow Oxford Formation aquifer is reportedly
contaminated in many residential areas of the village by effluent
from private sewage systems (WESA, 1984). The susceptibility of
the agquifer to contamination is high due to the aquifer's shallow
depth, the permeable nature of the overburden and inadequate
grouting of older private water wells.

3.0 METHODOLOGY

Each of the aquifers identified above were examined
through a program of test well drilling, hydraulic testing and
groundwater sampling in accordance with Section 5 of the RMOC
Guidelines for the Design of Communal Water Systems.

3.1 Test Well Drilling and Aquifer Testing

A11 of the test wells drilled during the study were
constructed into the bedrock using the air rotary drilling
method. After completion, each well was developed by stop-start
compressed air surging. The construction details for each test
well is included in the well logs found in Appendix C. The MOE
water well record for each test well is also included in Appendix
C.

The aquifer testing at each test site involved the
following three components: step discharge testing, constant
discharge testing and recovery observation.

Water levels in the pumping and observation wells at
each test site were measured with electric sounding tapes during
each component of testing. Discharges were measured using the
orifice weir method.

Approval to Take Water under Section 20 of the Ontario
Water Resources Act was obtained prior to each aquifer test
conducted for this study. These approvals may be found in
Appendix D.

3.1.1 Phase 1
3.1.1.1 Test Site 1
Twe 20 ¢m diameter test wells (TW1l and TW2) were

drilled at Test Site 1 by Olympic Drilling Co. Ltd. in January,
1988. These wells are approximately 100 m apart (see Figure 2).



TW1 and TW2 were drilled into the Oxford Formation
limestone adquifer to a depth of 18.3 m. Both of these wells
obtain their water from the shallow fractured limestone aquifer
at a depth of approximately 10 m. A yield of 5.7 1/s was
estimated during development of TW1.

Due to hole instability problems, TW1l was installed
with 15 cm diameter steel casing to 18.3 m. The annular space
between the casing and the hole was not grouted. The last 3.7 m
of casing was torch slotted with 1 cm slots.

TW2 was installed with unslotted casing to 13.4 m.
Again, hole stability problems necessitated a deeply set casing
and prevented grouting of the annular space between the casing
and the hole.

Aquifer testing at TS1 was accomplished by installing a
7.5 hp pump in TWl with an intake depth of 14.0 m. The aquifer
was step discharge tested at 3.8, 5.7, 7.6 and 9.47 1/s at 30 min
intervals. After the step discharge test the aquifer was allowed
to recover. The step discharge test was followed by a 6-hour
constant discharge test at 5.7 1/s and 2 hours of recovery
monitoring. Water levels in TW1 and TW2 were monitored during
testing.

Groundwater samples were collected at the completion of
the constant discharge test and were analyzed for general
groundwater characteristics.

3.1.1.2 Test Site 2

One 15 cm diameter test well (TW3) was drilled at Test
Site 2 by Valley Drilling Inc. in September, 1990 (see Figure 3).
6.7 m of 15 cm diameter steel casing was installed in TW3 and
grouted in place with high early cement using the tremie method.

TW3 was first developed into the Oxford Formation
limestone aquifer to a depth of 30.5 m. The estimated vield of
the well was on the order of 0.23 1/s. This low yield was a
result of casing and grouting through the shallow fractured
limestone aquifer. No significant water-bearing fractures were
encountered below a depth of 6.7 m.

The results of drilling TW4 suggested that deepening
TW3 would significantly increase the well vield. Therefore, TW3
was deepened in November, 1990 through the Oxford Formation
limestone and 10.% m into the March Formation sandstone aquifer
to a final depth of 53.3 m. Significant water-bearing fractures
were intersected at 42.4 m, 50.0 m and 52.7 m. The estimated
yield of this well was on the order of 7.58 1/s. The well is
artesian and flows at approximately 2.0 1/s.



A 10 hp pump was installed in TW3 with an intake depth
of 45.0 m. The aguifer was step discharge tested at 3.8, 5.7,
7.6, 9.47 and 11.4 1l/s at 30 min intervals. After the step
discharge test the agquifer was allowed to recover. The step
discharge test was followed by a 6-hour constant discharge test
at 9.47 1/s and 1 hour recovery monitoring. Water levels in TW3
and TW4 were monitored during testing.

Groundwater samples were collected at the completion of
the constant discharge test and were analyzed for general
groundwater characteristics.

3.1.1.3 Test Site 3

One 15 cm diameter test well (TW4) was drilled at Test
Site 3 by Valley Drilling Inc. in September, 1990 (see Figure 3).
6.7 m of 15 cm diameter steel casing was installed in TW4 and
grouted in place with high early cement using the tremie method.
TW3 and TW4 are approximately 340 m apart.

TW4 was drilled through the Oxford Formation limestone
and 1.5 m into the March Formation sandstone aquifer to a final
depth of 44.2 m. A significant water-bearing fracture was
intersected at the contact between these two formations at a
depth of 42.7 m. The estimated yield of this well was on the
order of 7.58 1/s. TW4 is artesian and flows at approximately 1.5
1/s.

3.1.2 Phase 2

Based on the results of the Phase 1 test drilling and
aquifer testing program, a 25 cm diameter test production well
{PW) was drilled at TS2 by Olympic Drilling Co. Ltd. in November,
1990 (see Figure 3). The well was constructed according to
Section 5 of the RMOC Guidelines for the Design of Communal Water
Systems. A stabilizer and tri-cone bit was used to ensure
plumbness and alignment. The test production well is 13 m
northeast of TW3.

First a 38 cm diameter hole was drilled to 7.6 m. A 25
cm diameter steel casing was grouted in place using the pressure
grout method. The grout was allowed to set for 48 hours before
drilling continued. After completion, the well was developed for
2 hours by stop-start compressed air surging.

PW was drilled through the Oxford Formation limestone
and 18.3 m into the March Formation sandstone aquifer to a f£inal
depth of 61.0 m. Significant water-bearing fractures were
intersected at 42.7 m, 50.3 m and 53.3 m. The estimated yield of
this well was on the order of 11.4 1l/s. PW is artesian and flows
at approximately 3.8 1/s.



A 40 hp pump was installed in PW with an intake depth
of 41.5 m. The aquifer was step discharge tested at 7.58, 11.4,
15.2 and 17.1 1/s at 30 min intervals. After the step discharge
test the aquifer was allowed to fully recover. The step discharge
test was followed by a 72-hour constant discharge test at 11.4
1/s. Water levels in PW, TW3 and TW4 were monitored during
testing.

Groundwater samples were collected at 1, 24 and 48
hours into the constant discharge test and were analyzed for
general groundwater characteristics, including hydrogen sulphide
and bacteria. Groundwater samples were collected at the
completion of the constant discharge test and were analyzed for
all the parameters listed in Tables 1, 1A, 2 and 3 of the MOE's
Ontario Drinking Water Objectives, including a complete
bacteriological assessment (MOE, 1984).

Data analysis suggested that deepening PW would
significantly increase the well yield. Therefore, PW was deepened
in December, 1990 through the March Formation sandstone and 22.2
m into the Nepean Formation sandstone aquifer to a final depth of
91.4 m. Major water-bearing fractures were intersected at 79.0 m
and 80.8 m. After completion of the well, the yield of the well
was estimated to be on the order of 75.76 1/s.

A 15.2 cm vertical shaft turbine pump was installed in
PW with an intake depth of 44.2 m. The aguifer was step discharge
tested at 37.9, 56.8, 75.76, 94.70 and 106.1 1/s at 30 min
intervals. After the step discharge test the aquifer was allowed
to recover. The step discharge test was followed by a 72-hour
constant discharge test at 75.76 1/s and 3 hours of recovery
monitoring. Water levels in PW and TW3 were monitored during
testing. Access to TW4 was denied by the property owner.

Groundwater samples were collected at 1, 24 and 48
hours into the constant discharge test and were analyzed for
general groundwater characteristics, including hydrogen sulphide
and bacteria. Groundwater samples were collected at the
completion of the constant discharge test and were analyzed for
all the parameters listed in Tables 1, 1A, 2 and 3 of the MOE's
Ontario Drinking Water Objectives, including a complete
bacteriological assessment (MOE, 1984).

3.2 Aquifer Analysis

3.2.1 Aquifer Hydraulics

The drawdown and recovery data from each aquifer test
was plotted on semi-logarithmic paper with time on the log axis.
A best fit line was drawn through representative data points.



The Jacob method (Cooper and Jacob, 1946) was applied
to the time-drawdown data to calculate aquifer coefficients while
the Theis Recovery method (Theis, 1935) was applied to the
residual-drawdown data to calculate aquifer coefficients. All
aquifer test data, analyses and calculations are included in
Appendix E.

The short term yield, safe perennial yield, long term
vield, well interference, and expected drawdowns were calculated
using these aquifer coefficients.

The theoretical groundwater yields, well interference
and expected drawdowns in the Nepean Formation aquifer were
calculated using the most conservative transmissivity value for
the aquifer and an average storativity value which best described
the aquifer. To ensure well stability, a maximum available
drawdown of 42.0 m was used. This depth corresponds to the depth
of the first major water-bearing fracture in the March Formation.
The theoretical groundwater yield calculations are included in
Appendix F.

3.2.2 Groundwater Quality

Determining the geochemical and bacteriological
characteristics of the groundwater in an aquifer involves
sampling and analysis of the groundwater during the constant
discharge component of the aquifer test.

All groundwater samples collected during this study
were analyzed by Accutest Laboratories Ltd. in Nepean, Ontario.
The results of the geochemical and bacteriological analyses of
water samples taken during the aquifer tests are given in
Appendix G.

The results of the geochemical and bacteriological
analyses of the groundwater were compared to Tables 1, 1A, 2 and
3 of the Ontario Drinking Water Objectives (MOE, 1984).

4.0 RESULTS
4.1 Aquifer Analysis

4.1.1 Aquifer Hydraulics

The results of the aquifer analyses on the three
agquifers underlying the Metcalfe area are summarized in Table 1.
The calculated thecretical groundwater yields from the Nepean
Formation aquifer are summarized in Table 2.



TABLE 1 - SUMMARY OF AQUIFER ANALYSIS RESULTS

Aquifer Test Site Minimum Safe Perennial
Transmissivity | Storativity Yield
(m2/day) (I/s)
Oxford 1 192 1.8E-§ 7.87
March 2&3 214 9.9E-5 472
Nepean 2&3 446 3.0E-5 92.0

TABLE 2 - THEORETICAL GROUNDWATER YIELDS
Nepean Formation Aquifer

Design Theoretical

_ Yield (I/s)
Maximum Day 127
10 year 92.0
20 Year 89.9




4.1.2 Groundwater Quality

The results of the geochemical and bacteriological
analysis of the groundwater in the three aquifers underlying the
Metcalfe area are summarized in Table 3.

5.0 DISCUSBION OF RESULTS
5.1 Regional Hydrogeology

The Nepean Formation aquifer is the most suitable
aquifer for development of a communal water supply in the
Metcalfe area.

The Nepean Formation aquifer is very extensive. It is
bounded approximately 6.4 km to the north and northeast by the
Gloucester Fault and extends for hundreds of kilometres in all
other directions (Wilson, 1935). Outcrops of the March and Nepean
Formations can be observed just southeast of the village of
Leitrim.

The actual thickness of the Nepean Formation agquifer is
unknown; however, in the Metcalfe area it is more than 10 m
thick. The upper portions of the formation are the most water-—
bearing, where the bedding is thin and the cementing material is
calcareous. However, where silica forms the cementing material,
the sandstone is hard and water-tight.

The recharge to the aquifer is likely along the
Gloucester fault to the north and from the overlying water-
bearing formations. Groundwater flow in the aquifer occurs from
the area of recharge along the Gloucester Fault and follows the
plane of bedding to the south and southwest.

5.2 Aquifer Analysis

5.2.1 Aguifer Hydraulics

The Nepean Formation aquifer responded to pumping in a
manner consistent with the response of a confined aquifer. There
were no negative or positive recharge boundaries encountered
during the 72-hour constant discharge aguifer test. However, the
flattened drawdown curve near the end of the test suggests that
there is some leakage through the overlying aquitards. This is
borne out by the relatively high calculated values for
storativity and theoretical groundwater yields (see Tables 1 &
2).



TABIE 3 - SUMMARY OF GROUNDWATER QUALITY RESULTS

Parameter Units Oxford ¢ March March :  March March |Nepean | Nepean | Nepean | Nepesn | MOE
{TW1-Bhr| P¥-1hr @ PW-24hr | PW-48hr | P¥-72hr | P¥-1hr|PW-24hr| PF~48hr | PR-72hr| Objective
25-1-88]24-11-90125-11~00 | 26-11-90.27-11-90 :9-1-81 :10-1-94 [11-1-8] 1 12~1~D]

Fe mg/1 0.34 007 0.07 0.08 0.97 008 | 005 | <005 & <00 0.3
™ ma/1 .05 Q05 L Rfs | <005 | <005 <005 ¢ 008
i Hardness mg/l Cal03] 280 | 238 271 285 | 257 241 -
Alkalinity mg/] CaCl3 | 309 | 220 206 -
pH , 740 ! 788 768 | 781 802 806 | 8 50-B50
Conductivity (Fd] | umbes/cm 415 460 470 480 806 80f 800 -
Conductivity {iabl . umbes/om | BE7 | 7831 T4B 748 748 1065 | 1065 | 1052 : 1038 -
F L mgAl 0.28 ‘ 0.43 037 | 538 0.38 0.38 24
Na mg/} i3 80 88 g2 90 88 -
N-NO3 mg/1 <0.10 <510 <010 ;. <aib <G o<B10 o <0f <610 ) <Un 10.0
N-NG2 T mg/l <{.18 i <010 | i <010 ! 1.0
N-NHD - mg/t <B.19 R 011 -
4 L g/ 38 2 58 66 61 ' 03 100 a6 90 500
¢l | mgfi 5% 58 57 50 5% 145 144 135 127 250
Phenols P mg/l <0.002 <0.002 <0.002 0.002
Turbidity (Fdl | NTU 8.5 0.09 0.13 0.01 024 . 0.05 0.07 1
Turbidity (lab} @ NTU 1.0 : <10 i 1.8 1
Colour Pt/Co <2 2 @ <2 <2 ! 3 3
Ca mg/! 84 s 48 : 45 -
My mg/l . 28 ‘ ' 28 31 -
Tapnin & Lignin mg/l | <BD | <8 <18 -
Total Nitrogen mg/l ! : 6.0 | 028 | - !
K mg/1 ! 8 2 -
HES (Fd) mg/] ' ; 0.05
H2S {Lab) mg/1 0.33 031 038 1 <002 | <002 | <682 | 006 0.05
™ mg/t | 442 404 440 442 808 ! 500
o me/t 12 N 5.0
Total Coliform i 0 0 0 i} i i} g [ <5
Faecal Coliform 0 g 0 0 0 0 ] 0 o 0
Faecal Sirep. : ] ! ¢ ; g q A) g @ g i 0 i [}
i H ! £ H i i
™ mg/] l <0.01 €081 | 005
Ba mg/l é 0.04 0.03 | 1.0
B mg/t ! 5,22 0.20 5.0
d mg/] <0.602 <0.,002 0.005
Cr mg/l <0.01 <001 0.05
CN- me/} ; <001 i <0.01 02 -
Ph mg/l , : [ <0.002 ! <0.002 005
He mg/t | T a0l <0.001 0,061 |
% - mgl <0.01 ENIE T




TABIE 3 - SUMMARY COF GROUNDWATER QUALITY RESULTS

Parameter i Upits | Oxford ;  March ; March! March @ March [Nepean | Nepean : Nepean ' Nepean | MOE
‘ . TWL-Shr| PW-lhr | PF-24hr | PR-48br | PF-72hr | PW-1hr| PF-24hr| PR-48hr P¥-72hr| Ob jective
}25«2-88324—1}—QE}}25~11—9§i26—12—%0'}2‘?-—1}—90 8-1-5;:10-1-81 11~1~81|12-1~0}
Ag me/l ? ! <001 ? <001 .05
fu mefl > L <ot - | <00t 1.0
In me/l | i . ‘ . <001 i <001 | 50
U mg/l ! ! ‘ ! L <88l ! : <002 | 002 ¢
Radisnuclides
Cesium 137 N : : o o< ag
lodine 131 Be/l : R : <1 10
Badium 228 B/l | : : : R : <0.1 i
Strontium 90 © Bgt i L : Lol 10
Tritium 7 : . : <100 % <160 ;40000
Pestivides
Aldrin & Disldrin | r_gg/i : f ! L <8007 ' S<8.8007 | 0.0007
Carbaryl i mg/l | ‘1 f | 087 3 <097 0.07
Chlordane o mg/l ! <0.007 : <0.007 | 0_D07
LDT L mg/l { <063 <0.03 .03
Tiazinon T mel ‘ L <0.014 ; <0014 0014
; Endrin T mg/) ] : : 00002 <0.0002 . 0.0002
| Heptachior & 1
Heptachior :
Epaxide T/l > <0.003 <0.003 | 0003
Tindane TTmght ! = <0.004 | 0084 D.D04
Metherpehier | mght -: RN ; * 01 i 041
Methyl Parathinn . mg/l ‘ ; <0.007 ; i <0007 ;0,007
Parathion mg/t : ; : <0035 : . <0.035 £2.033
Tozaphene mg/l : : C<(L0os . <0.005 0.003
2, 4-D T m/ % Ecy | Ll 0.1
2. 4, 5-TP P mg/l : [ <001 ; UK 8.01
Trihalomet hanes ma/t ] ! i [ <pas | 1 T a3 | p.a8
Polychlorinated ‘ ,
Biphenols | mg/l ! ! : T <0003 | ! | <0083 i 0.003




Partial penetration effects were exhibited by the test
wells at TS2. Extra head losses were observed during pumping and
the wells were sensitive to small variations in the rate of
discharge. Also the wells recovered very quickly after pumping
stopped. This suggests that there are vertical flow components in
the agquifer near the vicinity of the well.

5.2.2 Groundwater Quality

After 72 hours of continuocus pumping, all the
geochemical and bacteriological parameters related to health in
the groundwater derived from the Nepean Formation aquifer met the
Maximum Acceptable Concentrations listed in Tables 1, 1A and 3 of
the ODWO.

After 72 hours of continuous pumping, the groundwater
derived from the Nepean Formation aquifer had a hydrogen sulphide
concentration of 0.06 mg/l and a TDS concentration of 608 mg/1.
These concentrations are only slightly above the Maximum
Desirable Concentrations of 0.05 mg/1 for hydrogen sulphide and
500 mg/1l for TDS, listed in Table 2 of the ODWO for parameters
related to aesthetic quality. These parameters should not be
exceeded whenever a more suitable supply or treatment process is,
or can be made available at a reasonable cost (MOE, 1984). The
hydrogen sulphide concentration is within the maximum
concentration considered reasonably treatable.

The hydrogen sulphide levels greatly improved after PW
was deepened into the Nepean Formation aquifer and were below the
MOE objective during the first 48 hours of the constant discharge
aquifer test. The elevated hydrogen sulphide concentration in the
groundwater after 72 hours of continuous pumping indicates there
was a greater flow of water into the well from the overlying
March Formation aquifer where hydrogen sulphide concentrations
are greater.

After 72 hours of continuous pumping, the groundwater
derived from the Nepean Formation aquifer had a sodium
concentration of 88 mg/l which exceeds the concentration of 20
mg/1 recommended by health authorities for individuals on low
sodium diets. These levels of sodium are not harmful to the
normal healthy individual and are common in other communal water
supplies in the Regional Municipality of Ottawa-Carleton. In our
1988 study "Sedium Distribution Study, Carp, Ontario" we measured
sodium levels in excess of 20 mg/l in water samples collected
from other communal water supplies in the Region (WESA, 1988).

The conductivity values measured in the lab are
significantly higher than those measured in the field. This is
due to further precipitation of solids as a result of
temperature-pH changes and increased reaction time.
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The elevated TDS cocncentrations likely reflect the
elevated sodium levels.

5.3 Well Interference

The pumping of a production well developed in the
Nepean Formation aquifer at the 20 year design yield of 89.9 1l/s
for a period of 20 years will result in a theoretical drawdown of
17.2 m in the aquifer at a radius of 1 km. This drawdown is not
foreseen to be a significant problem and would only influence the
deep drilled wells that the municipal water supply is designed to
replace. Drawdowns of 17.2 m are a worst case scenario and
reflect pumping conditions which are unlikely to occur over the
life of the project.

There is more than 1 km separating the production well
and the nearest well developed in the Nepean Formation and more
than 1.5 km separating the production well and the nearest well
developed in the March Formation.

Little influence on wells outside the serviced
community is anticipated. If such influence does occur,
redevelopment or deepening of these wells would be a relatively
small cost.

If some leakage occurs through the overlying March and
Oxford Formations during pumping, it will not have an effect on
wells utilizing the shallow fractured limestone aguifer in the
vicinity of the production well.

6.0 CONCLUSIONS

Based on the results of this study, the following
cenclusions can be made:

1. The Nepean Formation aquifer is the most suitable aguifer
for development of a communal water supply in the Metcalfe
area. The Nepean Formation agquifer has demonstrated the
ability to yield in excess of 106.1 1/s to a 25 cm diameter
bedrock test well. A theoretical maximum day yield of 127
1/s and a theoretical safe perennial yield of 92.0 1/s was
calculated for the agquifer. However, a practical maximum day
yield of 106.1 1/s and a practical safe perennial yield of
75.76 1/s is recommended based on proven pumping rates and
groundwater guality.
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2. 211 the geochemical and bacteriological parameters related
to health in the groundwater derived from the Nepean
Formation aquifer meet the Maximum Acceptable Concentrations
listed in Tables 1, 1A and 3 of the ODWO. Compared to the
Maximum Desirable Concentrations for parameters related to
aesthetic quality listed in Table 2 of the ODWO, the
groundwater has a hydrogen sulphide concentration in excess
of 0.01 mg/l and a TDS concentration in excess of 108 mg/1.
The hydrogen sulphide levels are well within the maximum
concentration considered reasonably treatable. A Sodium
concentration of 88 mg/l exceeds the concentration of 20
mg/1l recommended by health authorities for individuals on
low sodium diets. These levels of sodium are not harmful to
the normal healthy individual.

3. The Nepean Formation is laterally very extensive and at Test
Site 2 is more than 10 m thick. The area of recharge to this
aquifer is likely along the Gloucester Fault approximately
6.4 km to the north.

4. At Test Site 2 the Nepean Formation aquifer is
stratigraphically confined by approximately 77.5 m of
thickly-bedded, slightly leaky sandstone and limestone
followed by 2.5 m of low permeability clay and till at the
surface.

7.0 RECOMMENDATIONS
7.1 Well Design

PW should be used as a standby source for the communal
water supply system. A new 30.5 cm diameter well should be
constructed and used as the production well. There is no minimum
distance reguired between the standby well and the production
well provided the wells are not pumped concurrently. If the wells
are to be pumped concurrently, then a minimum distance equal to
approximately twice the saturated aquifer thickness is
recommended. The recommended well design should follow Section 5
of the RMOC Guidelines for the Design of Communal Water Systems.

Based on further testing at PW, it may be advantageous
to case and grout the production well past the last significant
water~bearing fracture in the March Formation at a depth of
approximately 54.0 m. This would ensure that the well is
supplying better quality groundwater from the Nepean Formation.
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We recommend the new 30.5 cm diameter well be
constructed with 0.250 m diameter steel wall casing with
centralizers and pressure grouted to a depth of 54.0 m. It is
also recommended that the well be developed and aquifer tested.
This should include a step discharge aquifer test, a 24-hour
constant discharge aguifer test and complete geochemical and
bactericlogical analyses.

It is recommended that any tender document for the job
be prepared by a competent water supply hydrogeclogist in concert
with the project engineers prior to circulation to the MOE and
the contractors. Preliminary design information from the
engineers may be incorporated into the well design and a final
specification list and construction drawing be drafted at that
time.

A drawdown of approximately 34.5 m is expected in a
30.5 cm diameter production well if the aquifer is punped
continuously at 106.1 1/s for a period of 24 hours while a
drawdown of approximately 24.7 m is expected in a 30.5 cn
diameter production well if the agquifer is pumped continuously at
75.76 l/s for a period of 24 hours. These expected drawdowns
should be used only as a guide when determining the punp intake
depth.

7.2 Well Head Protection

At Test Site 2 the Nepean Formation aguifer is
stratigraphically confined by approximately 77.5 m of thickly-
bedded, slightly leaky sandstone and limestone followed by 2.5 m
of low permeability clay and till at the surface. Although there
may be some leakage through these layers, they form suitable
agquitards, thus preventing contamination of the aquifer from
surface-borne inorganic and organic contaminants.

The possibility of surface-borne contaminants gaining
access to the aquifer may be reduced by insuring that all wells
in the vicinity of the production well are sealed.

A number of land use practices should be barred from
the vicinity of the production well and from the areas which
recharge the shallow Oxford Formation aquifer. These land uses
include solid waste management schemes, hazardous waste disposal,
fuel storage and transfer, and wet industry or activities
producing liguid or leachable wastes.
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An update to our 1984 study "Terrain & Hydrogeological
Analysis, Village and Hamlets of Osgoode Township" is to be
completed in the future and will include a detailed land use
inventory for the Village of Metcalfe and analysis to determine
the impact of these land uses on groundwater quality. A
groundwater management and protection program for the Village can
then be developed using this information.

Respectfully submitted,

b & Gt

Donald B. Corbett, B.Sc. " _ Roger M. Woeller, M.Sc.
Hydrogeologist Hydrogeologist
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TERMS OF REFERENCE

VILLAGE OF METCALFE WATER SUPPLY

PREAMBLE

As a first step in the further development of a water
supply and distribution system for the Village of Metcalfe
a test drilling program is considered necessary to
establish that a well supply system can indeed be

constructed in the vicinity.

Only after the test drilling program has p§OVen to the
satisfaction of the RMOC and the MOE that éucﬁ a well
supply system is feasible, will the planning and design
for an Environmental Study Report (EéR) in accordance with
the MEA Class EA for Municipal Sewage or Water Projects

commence.

These Terms of Reference assume that the test drilling
program will be successful and that an ESR will have t© be
prepared. The ESR should follow the format of an ESR as
outlined in the MEA Class EA for Municipal Sewage and

Water Projects.



A.

Tegt Drilling Progra=m

l.a)

1.b)

The objective of the test drilling program is
to establish potential well sites which are
capable, on a safe perennial yield basis, of

providing sufficient water to meet the MOE and

RMOC guidelines:

A hydrogeologist shall review and evaluate the
data obtained from the test drilliﬁg program
and other sources, and prepare the Phase I
Report. Eight copies of the hydrogeologist%
report shall be submitted to the Project
Supervisor for RMOC for distribution within

RMOC and to the MOE,

The report submitted shal 1nclude, but not be

limited to, the following:

1) the geologic logs and geophysical logs of
each test hole drilled, and the owner's,
copy of the Ministry of the Environment 's

"Water Well Record":;



ii)

1i1)

iv)

v)

vi)

vii}

viii)

the construction details of each test
well;

the hydrologic conditions of the aquifer;
grain-size curves of aquifer soll samples
collected;

graphs of drawdown and recovery data of
the pumped well{s) and all observation
wells monitored during any test pumping:
the values of the aquifer coefficients,
graphs of the field data used in their
calculation and method of éalculatien;
the safe perennial yield of any proposed
well(s) and a discussion of the method
used in its calculation. The safe
perennial yileld is defined as the yield
that can be sustained from a well on a
continuous basis for a period of not less
than ten years {6.7 log cycles) under the
conditions prevailing at the time of the
aquifer test;

the design and estimated cost of the
proposed finished well(s) in the aquifer

tested;



ix)

x)

xi)

xii)

xiii}

comments on the effectthat the operation
of any proposed production well{s) will
have upon the water levels in the aquifer
and in any adjacent domestic wells:

a description of the water quality with
particular reference to potential problems
and treatment requirements;

a map showing the locations of all test
wells and other pertinent wells,

structures and facilities 1né1ﬁding
precisely measured distances between

wells and appropriate property boundaries
or reference points (roads, streams,

etc. ):

the results of the analyses of
representative raw water samples collected
during test pumping at the individual
site(s) for all the parameters listed in
Tables 1, 1A, 2 and 3 of the MOE's
"Ontario Drinking Water Ojectives”:

the results of bacteriological analyses of
the samples collected at the individual

sites(s) during the test pumping;



xiv) the results will be expressed in the
Metric System which will be the

International System of Units (SI),

Environmental Study Report

NOTE: This part of the program should only proceed 1if
éhe test drilling program has established that an
adequate supply of potable ground water is available
and the proponent is required to prepare an
Environmental Study Report in accordance with the
MEA's Class EA for Municipal Sewage and Waste

Projects.

General Requirements

To prepare an Environmental Study Report in accordance
with the MEA Class EA for Municipal Sewage and Water
Projects for a communal water supply and distribution

system for the Village of Metcalfe.



REGIONAL MUNICIPALITY OF
OTTAWA-CARLETON

GUIDELINES FOR THE DESIGN OF
COMMUNAL WATER SYSTEMS

MARCH, 1990



5.1

5.2

5.3

SECTION 5 - GROUND WATER SYSTEMS

General

The well construction and testing requirements shall be as stated in the

following Ministry of Enviromment Publications:

* Guidelines for Design of Sanitary Sewage Works, Storm Sewers

(Interim), Water Distribution Systems, Water Storage Facilities

* Servicing in Areas Subject to Adverse Conditions
* Water Supply for Small Residential Developments
* Seasonally Operated Water Supplies

With modifications and additions as herein specified:.

Permit to Take Water

An application to the Ministry of Environment for a permit to take water
if the daily withdrawal rate exceeds 50 cubic meters per day (10,000 gal
per day) shall be made by the hydrogeological consultant. The RMOC shall
be responsible for all conditions imposed by the Ministry including
compensation to other persons should the taking of water interfere with

any other persons interest in the water.

Number of Wells

A minimum of two wells are required for a public communal water system.
The production wells must have a combined capacity adequate to meet the

maximum day demand on the water system.



5.4

5.5

5.6

5.7

5-2
Well Design and Construction
The design and construction of each well shall conform with the AWWA
"A 100-84-Standard for Water Wells” and with the Ministry of the

Environment's Well Regulation 612/84, or subsequent zmendment.

Well Casing Pipe and Well Size

The well size and casing pipe for the production wells shall be comprised
of new, low- carbon steel complying with ASTM Specification A-120. The
casing pipe shall have a minimum nominal diameter of 250 mm (10 inches)

with & minimun wall thickness of 6 mm (0,245 inches).

All casing pipes installed by driving or that terminate at or into the

bedrock shall be equipped with a commercially manufactured drive shoe.

Well Screen

Each well completed in the overburden shall be equipped with a
commercially-manufactured stainless steel screen having a nominal diameter
equivalent to the casing pipe; having slotted openings suited for the
natural formations and/or the artificial gravel pack opposite the screened
interval by established screen-selection procedures; and having a
theoretical entrance velocity not exceeding 0.03 metres/second (0.1

fr/sec) at the rated peak-hour yield of the production well.

Grout Seal

The outer casing shall be cement-grouted from the ground surface for a
minimum depth of 7.6 metres (25 ft). A deeper grout seal may be required
depending on the specific geological and hydrogeological conditions at the
site. The grout seal shall have a minimum thickness of 75 mm (3 inches).
The cement grout shall have a consistency of not more than one cubic metre
of water for every cubic metre of cement (6 gals/cu. ft.) and shall be

placed from the bottom of the annular space towards the ground surface.



5.8

5.9

5.10

Well Alignment

Each well shall have suitable alignment and plumbness to permit the
installation and/or removal of a design-capacity, submersible or turbine
pump to within 3 metres (10 feet) of the bottom of a bedrock-well or to

the top of the well screen in an overburden well.

For submersible pumps, the divergence from plumbness shall not exceed one-
third of the inside diameter of the well or that part of the well being
tested per 30 m (100 ftr} of depth., TFor wvertical turbine pumps, the

divergence from plumbness is to be within the manufacturer’s requirements.

The alignment and roundness shall permit the free passage of a 6 m (20 f1)
dummy (o¥ equivalent) having an outside diameter 13 mm (0.5 inches) less

than the inside diameter of the well,

Well Seal

Each well shall be equipped with a water-tight seal between the pump and
casing; having twe threaded and plugged access holes to permit direct
measurement of the water level within the casing; and having an air vent,
extending to the outside atmosphere - unless flowing conditions preclude

the installation of an air vent.

and Well Access

Each well shall be accessible for subsequent rehabilitation/development

and pump removal/maintenance within a pump house.

Refer to Section 8 of these guidelines for further requirements with

respect to well housings.



5.11

5

.12

.13

Pitless Adsptors

Any well located outside of an enclosed surface-housing shall be equipped
with a pitless adaptor installed below the anticipated frozen-ground

depth.

Well Controls

Each well shall be equipped with a low-level cutoff, to be located 3
metres (10 ft) above the pump intake or above the main water-bearing zone,

whichever occurs at shallower depth.

Each well shall be equipped with a pressure control wvalve and a check
valve, adjusted not to exceed the demonstrated or designed sand-free yield
of the production well; with a digital flowmeter installed in the
discharge header; and with a valve and piping array permitting the free,
controlled discharge of water to waste for future testing of the well. 1In
the case of a well discharging directly into a ground level reservoir, the

pressure control valve can be omitted.

Refer to clause 8.4 of these guidelines for further details on low-1lift

pumping controls.

Well Development

Each well must be fully developed at time of construction to provide an
essentially sand-free water supply - as certified by the consulrting
hydrogeologist during the well testing, and must have a turbidity content

at or below the provincial drinking-water standard.



5.14

Pumping Tests

The services of a consulting hydrogeolegist shall be retained by the RMOC
to supervise the well construction and to undertake the necessary testing

required to establish the aquifer and well capacities.

A controlled discharge pumping test shall be conducted on the highest
yield production well for a minimum period ranging from 24 hours for an
artesian aquifer to 72 hours for a water-table aquifer, according to the
site-specific conditions defined by the consulting hydrogeologist. The
recovery period shall be for one-third of the pumping period or may be
terminated earlier if at least 90 percent recovery is measured in the
well. .

Testing of other well(s) may be conducted for similar durations, as
determine by the consulting hydreogeclogist, but shall be for at least 12

hours, regardless of the prevalling hydraulic conditions.

The pumped water must be directed in a manner that prevents recirculation
to the tested aguifer, and the hydrogeologist must clearly advise (in his
subsequent report) how this condition was satisfied throughout the pumping

period,

The pumping rate for each tested well shall be determined by the
hydrogeologist from the results of prior capacity testing, which shall
comprise at least three steps at variable pumping rates, each being a
minimum of one-half hour duration - and preferably should be at the
maximum-day withdrawal rate, or higher if supported by the capacity
testing.

If a single well is unable to deliver the maximum-day capacity, then the
multiple-well system should be operated concurrently for the duration of
the aquifer test. If a single well can deliver the maximum day capacicty,
then each well shall be tested individually. Water levels shall be
recorded in the pumped well, and in selected accessible wells withino a

distance of 300 metres (1000 ft), at intervals to be determined by the
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hydrogeologist that will permit evaluation of the aquifer hydraulic
characteristics; the perennial aquifer yield; the individual production-
"well yields; and the predicted long-term interference with existing

groundwater Sources and surface-water features.

The hydrogeologist shall obtain prior. approval, on behalf of the RMOC,
from the Ministry of the Environment for the conductance of any pumping
test - if the withdrawal exceeds 50 cubic metres/day (10,000 gallons/day).

Water samples shall be collected and suitably preserved/stored by the
hydrogeologist after one hour, six hours, and 12 hours; and at 12 hour
intervals thereafter for the pumping-test duration, for bacteriological

and chemical analyses of the raw water.

The hydrogeoclogist shall comment on the observed absence or presence of
hydrogen sulphide or methane gas during the pumping test and shall
undertake adequate testing and sampling to evaluate the gas concentration
and volume per m® of pumped water for subsequent determination of

acceptable gas removal system.

The sample collected at conclusion of each aquifer test shall be analyzed
for the complete list of chemical and physical parameters listed in Tables
1, 1A and 2 of the Ministry of the Environment Drinking-Water Objectives,
and for complete bacterioclogical determinations (Total Coliform and
Aeromonas Organisms, Standard Plate Counts; Pseudomonas Aeruginosa;
Staphylococcus Aureus; and the Fecal Streptococcus Group). Three other

water samples collected at prior intervals during the test, shall be

analyzed for the following selected parameters. ¢
Turbidity Iron Sulphate
Total Dissoclved Solids Nitrate Total Coliform Bacteria

Colour Chloride Fecal Coliform Bacteria



5.15

5-7

Monitoring

The quantity and quality of the water produced by the communal water
system will be monitored by the RMOC on a regular basis. As a minimum
requirements, the Region will record on a daily basis water pumpage and
water depth readings. The Region will collect water samples to be
analyzed for iron, chleoride, nitrogen cycle, sulphate, total dissolved
solids and dissolved organic carbon at four-month intervals; and water
samples will be collected and analyzed for bactericlogical analysis at the
frequency and intensity requested by the Ministry of the Environment.
Copies of the monitoring-results will be provided to the Ministry of the

Environment at the frequency requested by MOE.

Depending on the characteristics of the aguifer and on the water qualicy,
additional monitoring may be required. The actual monitoring requirements
will normally be stated on the Permit to Take Water and on the Certificate

of Approval (Water).
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APPENDIX D

PERMITS TO TAKE WATER



Ontano

Ministry Ministére Southeastern Région du
of the de Region Sud-Est

Environment Environnement

Maiing Address Agdresse posiale 133 Dason Avenug
PO Box 820 CP 820 Kingston Ontario
Kingstan Ontario Kingston (Oniario} KTK BL2

K7L 4% K7L X6 B13  545.4000

2 November 19390

Donald B. Corbett, B.Sc.

Hydrogeologist

Water & Earth Science Associates Limited
Box 430

CARP, Ontario

KOoA 110

Dear Sir:

Re:

Approval to Take Water Under Section 20
of the Ontario Water Resources Act
as Requested in Your Letter of October 29, 1590

Metcalfe Communal Water Supply Project
Preliminary Aquifer Test
Lot 18, Concession 17, Township of Osgoode

Test date: November 1990
Rate : 545 L/min
puration : Up _to 24 Hours

133 avenue Dalton
Kingstor {Oriario)
KK 602

B13 - 548-2000

This letter constitutes approval to take water under Section 20

of the Ontario Water Resources Act,

the following conditions:

1)

The pumping rate and period of pumping must not exceed
the total water withdrawal reguested without the
approval of this Ministry.

All supply wells within 300 metres of the test well(s)
shall be located and monitored for water quality and
water levels prior to test pumping. Water level
drawdown during pumping and recovery after pumping
shall also be monitored.

The well owners must be contacted and permission
obtained to access their well at least 10 days prior to
the test pumping. If the owner agrees, water level and
gquality sampling shall be carried out. The
accessibility of the well is the responsibility of the
owner. If the owner does not agree to the testing, the
owner's refusal should be recorded.

This approval is subject to



3) All well supply water and surface discharge problens
associated with the testing must be reported to this
Ministry. ‘

4} All water supplies adversely affected during the
testing must be replaced with temporary water supplies
until the testing has been completed and/or the
affected water supplies are restored.

5) A report of the pumping test must be submitted to this
Ministry.

6) When the water taken is discharged to a watercourse,
the gquality and temperature of the groundwater shall be
substantially the same as the receiving stream to
ensure that the stream's water gquality, flora and fauna
are not adversely affected by the discharge. If the
rate of discharge is substantial, energy absorbing
padding shall be used to prevent erosion. The rate of
discharge shall be controlled to prevent downstream
flooding and property damage.

7) The Ministry of the Environment must be advised of any
intent to abandon the test well(s).

8) If the test well(s) is abandoned or not used for any
extended period of time, it shall be properly sealed to
prevent any groundwater contamination.

The testing shall be carried out under these general conditions.
The reason for the imposition of these conditions is to ensure
that the water gquality and quantity of all surface water,
groundwater and water supplies in the area of the testing are
protected,

You may, by written notice served upon me and the Environmental
Appeal Board within 15 days after receipt of this approval,
require a hearing by the Board. Section 63 of the Ontario Water
Resources Act, as amended in 1983, provides that the Notice
requiring the hearing shall state the portions of each Term or
Condition in the approval in respect of which the hearing is
required and the grounds on which you intend to rely at the
hearing.



This approval is for the temporary taking only (24 hours). If
the well(s) is put into service for an extended period of time, a
Permit to Take Water will be required if the taking is in excess
of 50,000 litres per day. This approval does not release you
from any legal liability or obligation imposed by law and should
not be construed as limiting any legal claims or rights of action
that any person, including the Crown in Right of Ontario or any
agency thereof, has or may have against you, your officers,
employees, ¢ its and your contractors.

Yours

Macey, Evaluator

_ rovals and Planning
“Pechnical Assessment Section
Southeastern Region

PLS/km



Ministry Ministere Southeastern Région du
of the de Region Sud-Est
Environment PEnvironnement

Ortanc

Mading Address Adresse postale 133 Dation Avenug 133 avenue Daiton
A0 Box B20 CP 820 Kingston Ontaric Kingsion (Ontaro]
21 November 1590 Kimg;Zﬁ Ontario Kingston {Ontaric) K7K 602 K7K 802
K7L 4X6 K7L 4XE 513 5489-4000 613 7 548-4000
Donald B. Corbett, B.Sc, Hydrogeologist
Water and Earth Science Associates Limited
Box 430
CARP, Ontario
Koa 1L0O

Dear S8ir:

Re: Approval to Take Water Under Section 20 of the Ontario Water
Resources Act as Reguested in Your Letter of
November 16, 1990

Metcalfe Communal Water Supply Project, Lot 18,
Concession VII, Township of Osgoode

Test date: November 1990

Type : Aquifer Test

Rate : 2.73 x 10% litres per minute (3.93 x 10°
litres per day)

Duration : 72 Hours

This letter constitutes approval to take water under Section 20
of the Ontario Water Resources Act. This approval is subject to
the following conditions:

1} The pumping rate and period of pumping must not exceed
the total water withdrawal requested without the
approval of this Ministry.

2) All supply wells within 300 metres of the test well(s)
shall be located and monitored for water quality and
water levels prior to test pumping. Water level
drawdown during pumping and recovery after pumping
shall also be monitored.

The well owners must be contacted and permission
obtained to access their well at least 10 days prior to
the test pumping. If the owner agrees, water level and
quality sampling shall be carried out. The
accessibility of the well is the responsibility of the
owner. If the owner does not agree to the testing, the
owner's refusal should be recorded.

3) All well supply water and surface discharge problems
associated with the testing must be reported to this
Ministry.

4) All water supplies adversely affected during the
testing must be replaced with temporary water supplies
until the testing has been completed and/or the
affected water supplies are restored.



5) A report of the pumping test must be submitted to this
Ministry.

6) Wwhen the water taken is discharged tc a watercourse,
the quality and temperature of the groundwater shall be
substantially the same as the receiving stream to
ensure that the stream's water quality, flora and fauna
are not adversely affected by the discharge. If the
rate of discharge is substantial, energy absorbing
padding shall be used to prevent erosion. The rate of
discharge shall be controlled to prevent downstreanm
flooding and property damage.

7) The Ministry of the Environment must be advised of any
intent to abandon the test well(s).

8) If the test well(s) is abandoned or not used for any
extended period of time, it shall be properly sealed to
prevent any groundwater contamination.

The testing shall be carried out under these general conditions.
The reason for the imposition of these conditions is to ensure
that the water quality and guantity of all surface water,
groundwater and water supplies in the area of the testing are
protected.

You may, by written notice served upon me and the Environmental
Appeal Board within 15 days after receipt of this approval,
require a hearing by the Board. Section 63 of the Ontario Water
Resources Act, as amended in 1983, provides that the Notice
requiring the hearing shall state the portions of each Term or
Condition in the approval in respect of which the hearing is
required and the grounds on which you intend to rely at the
hearing.

This approval is for the temporary taking only (72 hours). If
the well(s) is put into service for an extended period of time, a
Permit to Take Water will be required if the taking is in excess
of 50,000 litres per day. This approval dces not release you
from any legal liability or obligation imposed by law and should
not be construed as limiting any legal claims or rights of action
that any person, including the Crown in Right of Ontario or any
agency thereof, has or may have against you, your officers,
employees, agents and your contractors.

Yours truly,

! PR /}

_‘“Q’jv L% J

‘G.I. Macey, Evaluator
Approvals and Planning
Technical Assessment Section
Southeastern Region

PLS/sh



Ministry Ministére Southeastern Région du

.1 ¢ of the de Region Sud-Est
.2/ Environment [I'Environnement
Mainng Address Adrosse postae 133 Daton Avenue 133, avenue Dalior
P Box 820 P8R0 Yingraon Omano Kingston {Omario)
9 January 1991 Kingston Ortans Kingston {Omtaro) K7r 802 K7K 802

K7L 4X%6 K7L 4X6 613 549-4000

Donald B. Corbett, B.Sc.

Hydrogeologist

Water and Earth Science Associates Linited
Box 430

CARP, Ontario

KOoA 1LO

Dear 8ir:

Re:

E13 7 349-4000

Approval to Take Water Under Section 20 of the Ontario Water

Resources Act as Requested in Your Letter of January 8,
1991 - Metcalfe Communal Water Supply Project

Test date: January 1891

Type : 72 Hour Aquifer Test

Rate : 4,55 x 10° litres per minute (6.55 x 10°
litres per day) :

Duration : 72 Hours

This letter constitutes approval to take water under Section 20

of the Ontario Water Resources Act.

the following conditions:

1)

2)

4)

5}

The pumping rate and period of pumping must not exceed
the total water withdrawal requested without the
approval of this Ministry.

All supply wells within 300 metres of the test well(s)
shall be located and monitored for water quality and
water levels prior to test pumping. Water level
drawdown during pumping and recovery after punmping
shall also be monitored.

The well owners must be contacted and permission
obtained to access their well at least 10 days prior to
the test pumping. If the owner agrees, water level and
quality sampling shall be carried out. The
accessibility of the well is the responsibility of the
owner. If the owner does not agree to the testing, the
owner's refusal should be recorded.

All well supply water and surface discharge problems
asscciated with the testing must be reported to this
Ministry.

All water supplies adversely affected during the
testing must be replaced with temporary water supplies
until the testing has been completed and/or the
affected water supplies are restored,

A report of the pumping test must be submitted to this
Ministry.

This approval is subject to

11



6) When the water taken is discharged to a watercourse,
the quality and temperature of the groundwater shall be
substantially the same as the receiving streanm to
ensure that the stream's water quality, flora and fauna
are not adversely affected by the discharge. If the
rate of discharge is substantial, energy absorbing
padding shall be used to prevent erosion. The rate of
discharge shall be controlled to prevent downstream
flooding and property damage.

7) The Ministry of the Environment must be advised of any
intent to abandon the test well(s).

8) If the test weil(s) is abandoned or not used for any
extended period of time, it shall be properly sealed to
prevent any groundwater contamination.

The testing shall be carried out under these general conditions.
The reason for the imposition of these conditions is to ensure
that the water guality and quantity of all surface water,
groundwater and water supplies in the area of the testing are
protected.

You may, by written notice served upon me and the Environmental
Appeal Board within 15 days after receipt of this approval,
require a hearing by the Board. Section 63 of the Ontario Water
Resources Act, as amended in 1983, provides that the Notice
requiring the hearing shall state the portions of each Term or
Condition in the approval in respect of which the hearing is
required and the grounds on which you intend to rely at the
hearing.

This approval is for the temporary taking only (72 hours). If
the well(s) is put into service for an extended period of time, a
Permit to Take Water will be required if the taking is in excess
of 50,000 litres per day. This approval does not release you
from any legal liability or obligation imposed by law and should
not be construed as limiting any legal claims or rights of action
that any person, including the Crown in Right of Ontario or any
agency thereof, has or may have against you, your officers,
employees, agents and your contractors.

Yours truly,
Y
Y/

}{ = [/ {m/ ‘/ﬁ‘i

¥
G.I. Macey valuator
Approvals garid Planning
Technical Assessment Section
Southeastern Region
PLS/sh



APPENDIX E

AQUIFER TEST DATA AND ANALYSES



IFER TEST DATA WELLE: 1630-TWL

e of aquifer test: Step @ ¥elt iyps: Production
8 Measured: Brifice  Data type: Pusping
tance from pusping vell: 0 2 Depth well: 4.0
5. point for v, 1.'st  T.0.0L Pusg on: 22-1-88
vation of Measuring Pt.: 0.76 2 Pusp off: 22-1-88
fic Water Level: 5.34 Discharge rate: 50-125 igpe
Tine Hater Level Drawdown Discharge Comeents
{sin.} (n) {(8) i.g.p.m.)
1.90 6,79 1,45 50.00
1.50 6.92 1.58
2.00 T.04 1,70
3.00 7.47 1,83
4,00 7.23 1.89
5.00 .29 1.93
6.00 7.34 2.00
7,00 7,38 2.05
8.00 7.42 2.08
9.00 7.44 2.10
10.00 7.45 .11
12,00 7.48 2.14
14.00 LGt .17
16.00 7.93 .18
18.00 7.54 2.20
20,00 1.56 2.22
22.00 7.57 2.23
24,00 7.58 2.4
26,00 7.59 2.23
28.00 7.61 .27
30.00 1.63 2.2
30.50 8,00 2.56 75.00
31.00 8.23 2.89
.40 .45 3.1
32,00 8.67 .33
33.00 8.90 3.96
34.00 8.99 385
35.00 9.0k .12
36,00 9.12 3.78
37.00 9.16 3.82
38.00 9.17 3.83
39.00 9.18 3.84
46,00 3.20 3.85
42,00 g.22 .89
44.00 9.26 3.92
46.00 5.2 3.93
48,00 9,28 3.9
30.00 9,29 3.9%
35.00 9.32 3.98
£0.00 5.33 4.01
£0.50 10,29 4,9 106.00
61.00 16,86 5,32

51.50 10.83 3.5



UIFER TEST DATA

pe of aguifer tesi: Step @
v 0 Measured: Orific
stance fros puaping vell: O a
a5, point for v, 1.75: T.0.0
evation of Measuring Pt.: 0.72 a
atic Water Level;

NELLE: [650-THL

Hell type:
g Data type:

Depth vell:

Pump on:
Puap off:
5.34 Discharge

rate;

Production

Pusping
#.0n

22-1-88
22-1-88

30-125 igps

Tine dater Level Oravdoun Discharge Comsenis
(ain.) 3] m  l.gpm)
62.00 11.00 5.86

63.00 11.18 3.84

£4,00 11,23 3.9

£3.00 .3 3.97

£6.00 11.34 6.00

£7.00 11.36 .02

£8.00 11.38 £.04

£9.00 11,40 6.08

70.00 11.41 .07

12,00 11,43 6.09

74,00 1.4 6.10

76.00 11.45 .11

78.60 11.46 6.12

80,00 1.4 6,13

85.006 11.49 6.13

90,00 11,50 B.16

96, 50 12.70 7.3 125.00
91.00 12,90 1.56

92.00 12.96 1.62 Pusp taking air
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ARUIFER TEST DATA JOB#1650 WELLH#: TWl

Type of aguilfer test: CONST.DISCH. Well type: FLIMP ING
How B Measured: ORIFICE WEIR Data type: FUMP ING
Digtance from pumping well:0 m Depth pump: 14 m
Meas., point for w. 1.'s: T.0.C. Fump one 25-01-88 08:53
Flevation «f Measuring Pt.: 0.76 Pump off: 25—-01-88 14 : 353
Static Water bLevel (md; 5.59 Discharge rate: 79 IGPM
Time from W.l. Discharge
start of test reading Dr awdown rate Comments
(minutes) Cd Lol IREI SNy
0.5 7.32 1.730 75,00
1.0 7.63 Z2.060 dimscharge
1.5 7 .95 Z 360 brown
a0 B.1i4 2550 col oiared
3.0 8.35 2. 760
4.0 B8.70 3.1140
5.0 8.9 3.350
E.0 .07 3. 480
7.0 H.17 3.580
8.0 .23 3. 640
5.0 3.28 3.630
10.0 .34 3.7530
2.0 oI Dy 3.830
14.0 3. 48 3.830
16.0 9.53 3.940
18.0 3,56 3.9370
20.0 9.61 4. 070
22.90 9.62 4. O30
Z4,0 .62 4.0320
2E.0 3.68 4, Q30
30.0 .71 4. 120
37.0 3.77 4. 180
40.0 9.77 4,180
45.0 F.81 4,220
S0.0 9.81 4.220
55.0 . B2 4.230
E0.0 5.82 4,225
70,0 3,83 « &30
80.0 .85 4. 260
B0, 0 G3.89 4.295
100.0 3.89 4. 300
110.0 3.391 4.320
120.0 i T s 4. 330 discharge
150.0 9. 97 4. 380 clear
180.0 10,02 %, 430
210.0 16.03 4. 440
240.0 10,05 4. 455
270.0 10,16 4., 570 discharge
28%.0 10.18 4. BY0 ad justed
300.0 10,18 4,530 slightly
330.0 14,18 4., 590

3E0. 0 1¢.13 4. 600



AQUIFER TEST DATA JOB#1650 WELL#: TWZ

Type of aguifer test: CONST.DISCH. Well type: OBRSERVATION
How @ Measured: ORIFICE WEIR Data type: FUMP ING
Digtance from pumping well: 102 m Depth pump: 14 m
Meas. point for w. l1.%s: T.0.0. Fump on: 25-01-88 08:53
Elevation of Measuring Pt.: Q.80 Pump off: 25-01-88 14:53
Static Water Level UGm); £.93 Discharge rates: 75 IGFM
Time from W.l.. Discharge
start of test reading Dr awdown rate Comments
tminutes) Crmid {m2 IGPM
2.0 £.700 0.3170 73.00
3.0 . 785 0. 255
4.0 . B30 3. 300
5.0 &.870 0. 340
&. 0 E.310 0. 380
7.0 &. 3950 0,420
8.0 £.965 0.435
4.0 &.930 0.460
10.0 7.020 Q. 450
12.0 7.045 0.515
14.0 7.075 0.545
16.0 7.09% 0. 565
18.0 7.110 0.3580
20.0 7.125 0,595
36.0 7. 200 0.670
=30 7,270 0.740
63.0 7290 0.760
72.0 7.310 0.780
3.0 7.3320 0. 800
93.0 7.330 0. 800
103.0 7.350 O.820
113.0 7. 3580 0. 820
123.0 7.360 0.830
133.40 7.385 0. 855
184.0 7.410 D.880
212, 0 7.430 0L 500
243.0 7.430 0. 300
273.40 7.450 0. 320
302.0 7SS0 L HR0

333.0 7. 460 0. 330



DRAWDOWN ()

DRAWDOWN {m)

5.000

4.000

3.000

2.000

1.000

0.000

1.000

0.800

0.800

3.700

0.600

0.500

{.400

0.360

0.200

0,100

0.000

CONSTANT DISCHARGE TEST 1650~Tw1

PUMPING WELL
Q= 75.0 igpm = 491 mB/day
T=_2.30
- 4L As o
&
= 2.3(491 m /day) +
4% (0. 44 m).
4
u = 247 m /day
: LY bs = 4.60m - 4.16 m
+ = 0,44
- -+
$
1 1 t | i 1 H
0.10 1.00 10.00 100.00 1000.00
LOG TIME {rmin)
CONSTANT DISCHARGE TEST 16850--TW?2
ORSERVATION wE1 ).
0 = 75 igpm = 491 m>/day Lt
T = 2,30
. Mas
~ = 2,3{(491 m /day)
4%(0.34)
. As = 0.80m - 0.46| m
z263m/day = 0.34 m
] 2.25T¢
R
™ r
. -4
~ 2.25(263 m"/davy) (3.4 x {10 days)
(102 m)2
= 1.8 x 107°
] H H 8 £ § ¥
040 1.00 10.00 100.00 1000.00

LOG TE {rmin}



AQLIIFER TEST DATA JOB#1650 WELL#: TWI1

Type of aguifer test: CONGET. 8 Well btype: FPUMF ING
How 8 Measured: ORIFICE WEIR Data type: RECOVERY
Distance from pumping well:OQ m Depth pump: id4 m
Meas. point for w. 1.7s: T.0.C. Fump on: 25-01-88 08z 533
Elevation of Measuring Pt.: 0.7 Fump =ffz 250188 14353
Static Water Level (md: .07 Discharge rvate:s 0. 00
Time since W.l. Fesidual
well shut off t/t? reading drawd own
(tminutes) Trid Cral

2.0 181,00 &.84 1.28
2.5 145,00 £.77 1.18
3.0 121.00 .67 1.08
3.0 103.86 &.00 0.96
4.0 1. 00 €. 50 .91
Sl 7300 &. a4 0.83
€. 0 £1.00 &3 0.77
7.0 52.48 ©.332 0.74
8.0 4. OO £.30 .71
3.0 41,00 .26 0.&7
10.0 37.00 G.2 0.65
15.0 25,00 5.11 .52
i8.0 21.00 6.03 Q.46
£3.0 16.65 &.01 O.42
29.0 13.41 S.96 0.37
36.0 11.00 .91 .32
. O .57 5.86 0.27
49, O 8.33 =.86 .27
S6.0 7.3 S. 84 0.25
&50.0 7 .00 5.82 0,23
75.0 5.80 5. 80 O.21
84.0 S. 29 S5.77 OLi7
FEL0 .73 S. 75 O.18
107.0 4. 36 S.74 0.15

120.0 4. 00 S.72 0.13



AQUIFER TEST DATA JOBE#1650 WELL#: TW2

Type of aguifer test: CONGT. 0O Well type: QESERVATION
Mow & Measured: ORIFICE WEIR Data type: RECOVERY
Distance from pumping well: 102 m Depth pump: 14 m
Meas. point foar w. 1l.’s: T.0.¢. Fump onz: ZH-01-88 0Bs B3
Elevation of Measuring FPt.:OQ.30 m FPump wffa 25-01-88 14: 53
Static Water Level (m): £.53 Discharge vate: G.00
Time since W.lL. Fesidual
well shut off t/t? reading drawd own
(minutes) Lo <)
11.5 3z2.30 6.92 0.39
13.0 28.69 &.30 0.37
16£.58 2z.82 &.87 0.3
21.0 18. 14 &.084 .30
2h. 0 14.83 .80 G.2
33.0 11.91 5.77 0. e
33.0 10,23 £.74 ezl
45,0 9. 00 .73 Q.13
S53.0 7.79 6.71 .18
£, 0 .28 &.68 G.id
93.0Q 4,87 6. 65 .l
104.0 s &.&4 O.11

126.0 3.86 £.63 0,09



RESIDUAL DRAWDOWN ()

RESIDUAL DRAWDOWN (rm)

1.500
1.400
1.300
1.204
1.100
1.060
0.600
0.800
0.704
0.600
0.500
0400
0.300
0.200
0100

0.000

G.400
0.380
0.360
0.340
0.320
0300
0.280
0.260
0.240
G220
0.200
0.180
B.160
0140
0120
6.100
0080

RECOVERY

PUMPING WELL

16850~-TwW1

it

i

75.0 igpm = 491 m3/day

2.30

4X s

2.3(491 m°/day)

W(0.47 m ;

192 m®/day

0.57 m - 0.1 m
0.47 m

0.10

10.00
LOG £/t

100.00

RECOVERY 1650-—-Tw2

OHSERVATION WELL.

1G00.00

i

tl

il

it

75.0 igpm =

2.3
&ﬁﬁs

2.3 (491 m>/day)

491 m3/day

4%(0.30 m)

298 mz/day

2.25(298 mz/day}{l.4 x 16~

0.39 m - 0.09 m
0.30 m

3

day s)

2
(102 m}

51

1256
WS ¢y

1885

3182




FER TEST DATA

of aguifer test:

§ Measured:

Step 8
Jrifice

ance fros pusping vell: O »
. point for w, 1.'s;

ic Water Level:

T.0.P.
ation of Measuring Pi.: 0.65 #
-2.38 Discharge rate: 30-150 igpe

HELLE:

Nell type:
Data type:
Dapth pusp:

1630-TH3

Productien

Pusping
4.0 »

9h10 14-11-90

{1hdl 14-11-90

Tine Water Level Drawdown Discharge Cosments
(win,) (a0} ) l.g.p.a.}

.00 .39 2.97 90,00

9,00 1.9 4,34

12.00 0.65 3.03

16.00 2,06 1.4

18.50 2.68 4.46

28,00 2.12 4.50

29,40 2.26 4,64

29.00 2.30 4.68 f increase
32.00 .86 8.4 75,00

33.00 .87 8.25

34.00 R H 8.29

35.00 3.99 8.37

38.50 5.34 8.72

0,00 .36 B.74

42.00 .41 8.79

44,00 6.47 8.83

46,00 B.46 8.84

48.50 £.49 8.87

30,00 6.50 8.88

35.00 k.66 9.04 g increase
72.00 16,66  [9.04 160.00

76.00 16.9% 19.37

78,00 170 19.38

80.00 17,18 19,36

86.00 17,48 19.8%

89.00 10,67 20,03 8 increase
93,30 23.42 .80 125.00

93.00 25,95 27.93

97.00 25.88 28,26

98,00 26,02 2B.40
100,00 6.2 28,50
102.00 8,22 24,60
104.060 26.16 28,54
108,50 26,43 28.83
108,00 26.38 28,9
110,00 26.76 29.14
115.00 26,97 23,33
119,50 27,23 29.83 B increase
122.50 3774 40,12 150,00
123,00 38,05 40.43
124.00 38.64 41,02
126,00 3%.7% 42,17
127.00 40.32 42.%0



FER TEST DATA

of aguifer fest:
B Measured:

ance from pusping welly O &

. point for w. L.

ation of Measering Pt.; 065 2

ic Nater Level:

Ygy

WELLH:

Well type:
Data type:
Depth puap:

Puap off:
~2.38 Discharge rates 50-150 igpe

1630-TH3

Production

Pusping
47.0 »

9hi0 14-11-90
t1h40 14-11-90

Time Water Level Bravdown Discharge Comasnts
{ain.) ) {a} (i.g.p.m.)

128.00 41.00  43.38

129.00 .11 43.48

130,00 41,26 43,64

132,00 41.68 44,96

134,50 41.87 44,25

136.00 42,03 4.4

138.00 41,98 44,36

140.00 42,17 44.55

145,00 42,46 44,84

149.50 42.61 44.9% stop pusping
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JFER TEST DATA WELL#: 1B50-TW3

2 of aguifer test: Lonstant B ¥ell type: Production
- B Heasured: Bucket Data fype: Pusping
fance from pusping well: 0 8 bepth puap: 47 a
=, point for 4, 1.7s: T.0.7. Pusp on: 1700 14-11-30
vation of Measwring Pt.: 0.643 @ Pusp off: 180 14-11-9C
tic Hater Level: -2,38 Discharge rate: 123 igpm
Time Water Level Dravdown Discharge Cozaenis
{min.} {a) (g} {i.g.g.0.0
300 31.47  33.83 123
7.08 33,63 3.0 125 lnacresse 8
8,00 33.84 3.3
9,00 34,00 36.38
10,00 .06 3.4
12,00 34,26 3604
14.400 3.3 G
16,00 3431 .83
18,04 .44 3682
0,08 34.48 36,84
25,490 .57 36,95
30,08 .38 37,28
3580 3E.00 37,39
SHRLE 35.1¢  37.48
45,30 35.48 37.56
30,00 35.25 §7.82
55,00 335 3.9 125 Increase B
£0.00 3373 3813
74.09 3598 3B.3%
80,090 %09 3B¥7
30,00 3.1 3833
120,00 36.43 38,81
135,90 3647 3885
199, 56 3,55 3493
216,00 36,68 39,08
746,80 36,72 3900
70,00 E.73 0 .U
308,00 36,73 ™
3z0.00 k.74 39,12

380,00 .75 3813
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IFER TEST DATA WELLE: 1630-TWd

g of aquifer tesi: Constant 8 ®ell type: Dbservation
G Measured: Bucket Data type: Pumping
tance from pumping velly 340 a Depth well: 4.2 1
s, point for v 1.7s: T.0.0. Pugp ont 12600 14-11-90
yation of Heasuring PL.2 ©.27 2 Pusp off: 12000 14-11-90
tic Water Level: -Z.11 Bischarge rater 120 igps
Tige Water Level Dravdown Discharge Cogzaents
(ain.} {a} {a; {.g.pesa?
68.00 -1.35 0,56 123,00
47.08 -1.56 9.8
126,40 -1.45 .86
150, 04 -1o4) 4,70
185. 40 -1.36 0.7
216,00 -1.32 .79
240,80 -1.29 .82
27500 -1, 26 G.43
306,02 -1.24 5,87
356,84 -1.790 .91
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FER TESY DATA WELLE: 1630-TH4

of aguifer test: Constant @ Well type:  Observation

2 Measured: Bucket flata typsy Recovery

ance from pueping weil: 340.0 2 Depth well: 44,2 2

. opoint for v 1.7s: 1.4.L, Pumg on: 12h00 14-11-90
ation of Heasuring Pi.: 0.27 a2 Pumg off: 18h00 14-11-96
1c Water lLeveiy -2.11 Discharge rate: 125 igpa

Time A Hater isvel Residual Lomsenis
{pin.) (s Bravdown
{a)

10.00 37,00 Sz e T
12,80 31,00 -1.36 0.78

i4, 00 26,78 -1.38 3.75

16,50 23.358 -1.37 3.74

18,40 2506 -1.38 .73

20,00 19,00 -1,39 3.72

5,00 13,44 -1.4Z 5,69

30,60 1.0 -1.43 0.68

35,00 11.7% -1.44 0.87

63,06 7.00 -1.5¢ g.61
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ER TEST DATA WELLE: 163G-Pd

of aguifer fesi: Step B Hell type: Production
i Measured: Brifice  Data type: Pusping
ince frog pusping well: 0 s Dapih puap: 41,58
point for w. 1.'s: T.0.P. Pusp on: 22 23-11-90
ttion of Measuring Fi.: G.ED & Puap off: k12 23-11-30
¢ Hater Level; -2.1% Discharge rater 190-223 igpe
Tige Hater ievel Dravdown Discharge Cosaents
{min,; {m) (g} (i.g.p.M1
.00 3.24 3.3% 100.00 dirty
3.00 3.4 3.40
5.00 3.78 A H 8 increase
.00 3,59 3.74
7.00 3.7t 583
8,00 378 .94
ERLE .32 5.67
18,90 3.64 573 B increase
1100 3.82 5.03
14,08 .44 5.599
16.00 3.81 5.9
16,00 3.1 5,89
20,00 364 579 g intrease
15,00 4,47 B.62
29,00 4,42 £.37 & increase
4,00 10,29 12.44 156,06
JE.00 11,19 13.34 § increase
38,36 11,50 1365
39,00 11,63 13,78
40,00 il.BB 13,83
42.00 11.89 14,90
44,00 11,83 14.00
45.00 12,00 1413
48,46 (LB 1400
30,040 11.83 14,00 g increase
500 12,27 §4,42
33,00 12,24 14,36 B incraase
&1.00 19.40 21,53 200,00
E2.00 21,98 23,73
h3.00 22,79 24,90 B increase
£4.00 3.9 28,07
£5.00 24.82 26,97
£6.30 73.88 24,02
58, 00 26,5% 2874
£3.00 26,97 19,07
76,00 27,30 29,45
72,00 8.1 30,725
74,00 2B.40 3,55
76.00 28.95  3L10
78.00 29.40 31,55
80,00 7475 L9
85,08 30,80 37,13

89.00 30,19 32,34 2 increase



ER TEST DATA

of aguifer test:
Measured:

nce from pumping well:
poiat for w. 1.7s:
tion of Beasuring Pi.:
£ Hater Level:

WELLE:
Step 8 Wall type:
Grifice  Data fype:
08 Depth puap:
1.8.F Puap ont
0,61 & Puap of f3

-2.1%5 Discharge rate:

1h50-FY

Praduction
Pumging

4.5 e

9h27 23-11-90
Liniz 23-11-%0
106-220 1gpm

SRk ke kY A ke i i . i .o R M L Y A o T Y 0 . O R L A P T T B 0

Tine Water Level Draviown Discharge Comsenis
{ain.} {al {al  (1.9.0.8.)

51,00 34.45  36.60 225,00

92,00 35,90 38,03

93,00 36,05 3B.20

24,00 Nl 39.25

95,00 38,10  40.25

35,00 /.75 409

37,00 320 41,33

9,00 3965 448D

98,09 3980 41,95

100,00 3.3 4%.4%
102,00 40,18 4.3

103.50 40,70 42,43 cascading
10€.00 40.70 485

108,00 40,60 42,75
110,00 41,29 43.44 stop pumping
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ER TEST DATA WELL®: 1E50-PW

of aguifer test: Constant B Well iype: Production
Keasured; Orifice  flata typse: Puaping
ace froe pusping well: 0 & Depth pump: 4.5 a

point for wo I.7s: 1.0.6,
tion of Measuring Fi.; 0,81 @
¢ Water Level:

Fuag on:
Pugg off:
-2.01 Bischarge rate: 130 igpe

12810 24-11-90
12hig 27-11-90

Tiae dater Level Drawdoun Discharge [ommenis
(&in.) {a) ) {.g.p.80)
1.00 .70 LU 150.00
2.00 .99 12,00
3.00 9.42  1L.49 § increase
4,00 10,30 12,31
5.00 10,63 12.66 8 increase
.00 11,38 13.5%
7.00 11,82 13.83
B, 00 1215 14,18
3,00 12,77 1478
10,400 13.4 15,13
12.00 13,83 15.36
14,00 13,73 13.74
{6,480 13.73 15,78
18.00 13.66 {5,867
20.00 13,32 15,53
25.99 1336 15.37
30.60 12.96 14,97 B increase
3500 13.16 5.7 8 incresse
40.00 13.35 15.3% @ increase
45.00 13,30 15,31
0.0 13,05 15,10 8 increase
35.00 14,56 16,57
£0.00 14,33 15,34 T=70s (=415umbo
T6.00 14.47 16,48 Turb. =8, 5NTY
gi.00 4,10 1611
86,00 14,18 15.19
120,00 112 13,22 g increase
156,00 12.76 14,77 B increase
186,50 14.81 16.82
210,06 13.93 15.94 8 increase
240,00 14.55 16,56
270.00 14.76 16,77
308,00 14,70 i£.71
330.08 14,85 1£.86
350,00 15,85 17.56 T=11L; £=450usho
420,00 15.42 17.42 Turb, =0.594TU
480.00 15.50 17,5
740,00 13,5 17.57
600,00 13,581 17.32
£60. 00 15,44 17.45
720,00 15,43 17,44
786,00 15.43 17,44
840,00 15.% 17,31



ER TEST DATA

WELLE:

af aguifer test: Constant § dell type:

Measured: Grifice
we fros pusping vell: 0 o

lata type:
Bepth puasp:

1630-P4

Production
Pumping
41.5 2

paint for w. 1.7s: 1,0.F. Puap on: 12R10 24-11-90
tion of Measuring Pi.: 0Bl B Pump off; 12h10 27-11-9¢
¢ #ater Level: -2.01 Bischarge vate: 1530 igpa

Tizs Nater Level Drawdoun Discharge C[osments
{gin.} (a} (&) f{i.g.p.8)
860.00 5.3t 17.52
960,00 15,32 17.53
$020, 00 15,35 17,56
186,00 1522 .98
1140,00 15,51 17,52
120¢.00 13,38 17.99
1260.00 15,33 17.5
1326, 00 5.3 7.54
1380.40 1582 17,54
1440, 00 i9.ed 17065 1=140; [=3B0usho
1906, 00 13,69 17.86 Turk.=0. 09T
{363,060 15.65%  17.70
(620,00 1670 1
1680.99 1876 1L
1746.00 15.79 17.7%
1800.00 15,74 17,735
1866, 60 1574 1L7S
1420.00 15.74 1.7
1985.00 13.78 1179
2041.00 15.85 17.8%
212,00 15.8¢ 17,81
2160.00 15,84  17.85
220,00 1584 17.85
2280,00 15,96 17.91
2340.59 15,85 17.8%
400,00 15,84 17.83
2460.940 15,88 17.8%
2326.00 15,89 i7.90
2380.00 15.% 7.9
2840, 580 15,90 17.491
2799.00 15,90 17.9¢
2760.00 15,83 17.86 8 steady
2824.00 15.860 7061
288568 15,55 17.%% T=100; C=47lusho
294000 13.5¢  17.5% Turd. =0, 13NTL
306G, 60 15.38 17,39 § increass
3064, 09 15,60 18.6]
3L 6.5 18.37
3180.00 16,53 18.54
2240.900 i6,3¢ 18,35 B sleady
334000 16.31 1832
326G.00 i.24 18,43
420,060 1.2 18.26



‘ER TEET DATA RELLE: 163G-FW

of aguifer test: Constant B Weli type: Production

t Heasured: Orifice  Data types Puaping

nce from pueping well: 0 & Depth pumg: 4.5 »

point for w. 1.7s: 10,7, Pugp ont 12h10 24-11-90

tian of Measuring Pt.; 2.61 8 Pusp of £ i2pl0 27-11-3%

¢ Water Level: -2.061 Discharge rater 150 igpe

Time dater Lovel Dravdown Discharge [oasenis

{in.) (8} {8} (.g.p.a)
3480.00 16.22 18.23
3540.00 16,18 18.19
360000 16,22 1822 %
366,00 te.22 18,23
.00 16,20 18.21
378D, 06 .16 18,17
340,80 16.18 I
3300.00 1820 18.71
3960.900 16,17 1818
4620.90 1b.13 1B, 1B
40480, 00 16,15 .16
4140, 08 16,40 18,11
4260.06 15,85 17,86 2 steady
4260.00 15,83 17.B4 T=10C; (=4B0usho

4320.00 15,82 17.83 Turk. =(0.0INT
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ER TEST DATA HELL#: 1BG0-THI

of aguifer test: Constant 8 Well fype: Chservation
i Measured: Orifice  Data type: Puaping
irce from pusping well: 13.0 8 Depth well: 543w
poiat for v, 1.75: 1.0.C. Pusp on: 12h10 24-11-90
ibton of Measuring Pt.: 2.30 & Puap of f1 12hid 27-11-%
.2 Hater Levels -2.49 Discharge rater 150 igpa
Tize Hater Level Drawdovn Discharge Cossents
{min.} {(a) (8} {i.g.p.a.)
11,00 -1.02 1.08 136,00
13.00 ~1.0¢ 1,04
15.00 -0.98 b1t
i7.00 -0, 98 111
19,00 -0.98 L1
21,90 ~0.98 1.12
3600 -0.9 113
31,60 -0.93 116 # increase
36.00 -0.96 .13 & increase
41,400 ~0.495 Lis § increase
4. G0 -9,87 1,22
31,08 -0.87 1,22 & incresse
96, 00 -0, 88 L2
61.00 -0.88 1,22
71.00 -0.87 1.22
82,00 -0.84 1,25
31,00 -.81 1,28
121.00 -0.72 .37 8 increase
155,00 -6.70 1.34 8 increase
181,00 -6, 71 1.2%
211,00 -{. 58 .41 & increase
241.00 -0, 66 1.43
271,00 -0.63 {.46
301, 00 -0.68 1.4
331,00 -0.58 1.3
361,00 -0.55 1,54
421,00 -0, 31 i.58
481.00 -0, 47 1.62
4200 -0, 44 1.63
BGZ. 00 0,41 1.58
862,00 -0, 39 1.70
723.00 -0.37 1.72
782,00 -5.35 1.74
241,40 -6, 1,73
1,00 .33 1.76
361.00 -0,32 .77
121,00 -3, 30 1,79
108,00 -0.21 1.78
114109 -8,31 1.78
1201,00 -0.31 1.78
162,06 -0.32 £.77
3 B -G.32 1.77
1382.00 ~01,32 .77



"ER TESY DATA HELL#: 1630-TW3

of aguifer tesi: Constant 2 Weii iype: Jbservation
! Measured: Orifice  Data type: Pumping
ince from pusping weli: 13.0 & lepth wells 3.3 e
point for w, l.'s: .00 Pusg on3 12hid 4-11-9¢
ibion of Heasuring Pt.: 0.30 & Pusp off: 12h1G 27-11-30

£ Hater Level: 2.0% Discharge rate: 130 igpe

Time Water Level Drawdown Discharge Cosments
{min. ! {a} (g} {l.g.p.8.}
1441,00 -0.32 1,77 flow stopped
1561.00 -0.61 1.4B
1561.00 -0.32 Y
1621.00 -G.30 LB
1681.00 -0.2% 1.80
1741.00 -3.29 L8
181,00 =27 B2
1861.09 -G, 26 1.83
192100 -0,23 1.84
1981.40 -0, 24 1,85
2042, 60 -0.24 1.83
211300 -0,23 1,84
216100 -0, 24 1,85
2221.00 -0.24 1.8
2281.00 “§,24 1,835
2341,00 ~0.74 1,83
240100 -6.24 1,83
241,84 -0, 24 1,83
2521.00 -0.24 i.85
2581, 00 -0.24 1.85
2641.00 ~G. 24 1,83
2708.900 -0.24 1.85
26LH0 -0, 24 1.86 B steady
2821.490 -0, 23 {.86
2881.00 -0.23 .86
941,08 -0.23 1.86
3001.00 -6.2 1.86 & increase
306100 -0.21 1.8%
3121.60 -0.21 1.88
3181.400 -0.20 1.8
3241.0¢ -6, 20 1,89 & steady
3301.00 -0.28 1.89
3361.00 -6, 19 1.9t
421,90 -0.19 t3t
HBL.00 -0, 21 i.88
341,00 -0.20 1.8
3601, 00 -0.22 1.87
2661.00 -0, 2% .88
32100 -0.22 1.87
3781.00 -0.22 LLB7
3841.00 -0.22 i.47
3801.90 -0.32 187
96160 -0, 22 1.87



ER TEST DATA WELL#: 1630-THD

af aguifer test: Canstant 2 Well type: fbservation
i Measured: Jrifice  Data type: Puaping
wee from pyaping wells 130 s lepth well: 3.3 8
saint for v, 1.7s: T.0.L. Pugp ons 12h10 24-11-90
tiion of Measuring Ft.: 9,50 g Pumg off; 12ht0 27-11-96
. Hater Level: ~2.09 Discharge rafe: 150 igom
Tiae Water Level Dravdown Discharge Commenis
{ain.) &) ta}  {i.9.p.a.}
4021.00 -0.21 I.88
4051, 40 -0 1.83
4141, 06 -0, 1.89
4201.04 -0.29 HE-R i steady
4261.00 -0.23 1,83
432180 ~0.25 1.84
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ER TEST DATA

of aguifer festi:

Kpasured:

nce from puaping well:
point for w, 1.%s:
tion of Heasuring Pt.:

¢ Hater Lavel:

HELLE:

Conctant & ¥ell type:

Data type:
Depih welils

Fump an:

Pusp offs

1630-TWd

bservation
Pumaing

5.0 8

12hi0 24-11-90
12810 27-11-9%

-1.92 Discharge rate: 150 igpem

Time Water Level Drawdown Discharge CTomsents
{ain.) {2} (e} {i.c.p.m.)
8. 00 -1.48 0.44 150,86
127,00 -1,44 0,48
157,100 -1.3% 4,33
197,00 -1.33 &, 59
246,00 -1.26 4,87
278,00 -1.22 .70
36,00 -1.19 5,74
389,400 -1.12 g.80
430,00 -1L06 7.8t
817,00 -0, %4 4,38
731,00 -0.89 1,03
847.00 -0, 87 t.06
368,00 -0,82 1.1
1084.08 -, 83 118
1208.06 -0.84 1.08
1934.00 -5 83 1.1
1633, 80 -, 80 f.12 well arcess denied
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‘ER TEST DATA RELL#: 1EBO-PH

of aguifer fest: Step & well type: Production
t Measyred: Orifice  Data type: Pusping
ince fros puaping well: 0 & Desth gusp: 4.2 n
goint for v, 1.7s: T.0.7. Pump on: 1oho0 7-1-91
itian of Measering Pt.: 9.61 » Pusp off: 13000 7-1-91
¢ Water Level: -2.50 Discharge rate: 500-1400 igpe
Tige dater Level Drawdown Discharge Comsenis
{ain.} 1ty {m  {i.g.p.s.)
2.00 4.30 6.80
3.08 3.80 6.30
4,00 3.7 5,20
3.00 370 .20
6,00 3.54 .14
7.80 3.73 &.23
g.00 372 £.27
3.00 3.84 &.a3¢
10,49 3.83 £.33
12.80 383 5,35
14,00 3.93 £.432
18,00 3.95 £.43
18,00 3.99 £.49
20,00 .05 £.53
25,00 4.12 .62
23.00 4,15 B.&3
3L.04 8,460 11,14 750,08
32,00 8,97 1L47
3E3.W .10 1La
4,00 9.24 iL74
35,00 9,28 1L.73
36.900 3.28  1L.78
37,60 2.25 1083
38.400 9.3 1.3
33,00 3,38  11.88
46,00 .43 11,93
472,00 2.46  11.%6
44,00 .46 11,86
46.00 %.50 2.00
48,900 9.51 1.4
30,00 9.37 1447
35.99 9.62 12,12
39.00 3.82 12,43
51,00 18,00 20.30  1046G.40
2.00 17.68 20,18
£3.00 i7.73  20.23
4. 00 17,83 20,33
B3, 00 17,89 38
£6.00 17.93 20.43
87.00 £7.85 0.3
£8.00 1730 0.4
£3.00 17.93 2043

70.00 B.14 20.04



ER TEST BATA dELi#: 1600-PY

of aguifer test: Step 8 . MWell type: Production
i Measured: Grifice  Data type: Puaping
ince fros pusping well: 0 8 Bepth pusp: 4.2 5
. point for w. 178 T.48.F, Puap omi 10hG0 7-1-31
ition of Measuring Pt.: .61 @ Pump off: 13h00 7-1-91
iz Mater lLevsl: -2.56 Discharge rate: 300-1400 1gpe
Tiae Water Level Drawdown Bischarge Lomments
{in.J {a} (8} f{i.g.p.e.)
7L.00 18.20 20,70
74,00 18,23 20,73
76,00 8.5 W0.75
78,09 18,30 20,80
BO. G0 18,33 20.85
85.00 18,45 20,95
83,00 18,30 21,08
31,00 26.80 29,36 1250,40
5200 29,18 e
33.00 28,45 30,95
34,00 28,18 30,68
300 28,14 30.B4
9700 28.2 30,75
98. 040 28,43 30.95
93,00 28,33 31.403
146,00 26,33 31.0%
105,90 28.60 30
104,00 28,80 311G
106,90 8,67 3.7
108,00 28,68  31.1B
110,00 8.6 21,18
115.00 8,78 31.28
119.00 28.7 K
121,00 .70 39,20 1400.00
122.00 38.38  40.88
123,00 38,45 40.93
125,00 38,43 40.93
128,00 36.86 41,3
129.00 38,70 41.20
130,00 36.82 451,32
132,00 39.60 41,30
134.00 3,13 4663
136,40 29,45 41,53
138.09 38,97 4147
140,09 38,26 41,70
435,00 39.25 4175
150,00 38,35 44,83
155,00 39,50 42,00
160,00 39.52  42.02
§70.00 3968 42,48

179,50 I|AE 42,75
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FER TEIT DATA

cof aguifer iest:
8 Heaszured:

ance fro@ puaping
. point for v 1.
ation of Heasurin
ic Hater Level:

wells

H
51

g Pty &

Orifice

HELL&:

Constant B Nell type:
lata type;

Depth pusp:
Fump on:
Pump off:

2,50 Bischarge rate:

16304

Production
Pusping
44.2

9hGd 3-1-9¢
G0 12-1-91
1000 igpn

Time Water Level Drawdown Bischarge Comments
{pin {g) {a; di.gup.e)
1.06 15,60 18,40 1060,00
2,00 16,96 19.46
.04 17,38 159.88
4,00 {7.80 20,30
3,00 17,73 20.23
5. 00 17,78 20,28
7,00 17,83 20,33
8,04 17,50 20,40
7,40 18,93 26,53
10,480 18,04 20,34
12.9¢ 18,13 20.83
14.00 18.27 20,77
16,00 18,48 20.98
18.00 18.50 21.00
20,00 18,65  21.15
25.00 18.88 21.38 8 decrease
30.00 18,89 21.3%
35.00 19,60 21.50 g decrease
40.00 19,03 21.83
45,00 1919 21,89 2 decrease
50,00 18.88 21.38 2 increase
35.00 18.90  21.40
EG. 00 19,05 21,55 T=100; C=b00umha
7400 19.3 21.86 Turp. =0, 24KTU
80.0C 19,40 21,90
90,80 19.47 21,97
120,60 19,88 22,38 8 decreass
190,00 20,00 22,30
180,00 26,03 22,33
216,60 20,17 21,87
240,49 .28 .78
276,08 20,40 22,9
200,90 20.35 27.86 § increass
330,948 20,38 23.08
36,80 0.6 23.16
420,00 20.85 23,38
480,40 21,00 23.50
340,80 2010 25,80
500,00 21,29 3.1
660, 00 21.30 22,80
720,400 21,26 23.74 g increass
780,490 1.8 4.3
846,40 21,38 24,48



FER TEST DATA WELLE: 1E30-PH

- af aguifer fest: Constani & Weil fvpe: Production
g Heasured: Jrifice  Data fype: Fusping
ance {rom pusping well: O @ Depth puep: 44.2 8
. opoint for w. 1.78: T.0.E, Puap on: K06 9-1-91
ation of Measuring Pt,: 0.57 @ Pupp off: G0 12-5-91
iz Water Level: -2.30 Discharge rates 1000 igpe
Time Hater Level Drawdown Discharge Cossenis
{gin.} {a) (g} (i.g.pg)
500,00 21,96 24.4¢
980,00 22.02 24.32
1028.90 22,11 4.6l
£980.00 22,18 24.88
114¢.00 12,25 M4.73
£200. 00 2231 .8
1260.00 27,38 24.B8
1326.400 2,45 .9
1380.00 22,48 .98
1440,00 .50 i T=10f; C=600usha
1506.80 23,55 .05 Turh, =0, 93NTY
1360.00 22,43 24.99
1220, 60 22,43 24,93
1680.00 22,50 2590
1740.00 2448 24,98
1800.69 22,48 24,38
1860, 00 ¥naz B.m
1926, 00 22,3 I5.08
1980.00 22,52 25.02
2041,00 22,31 2501
212,00 22,73 5.3
2166.00 22,70 5.2
2325.00 22,75 5,25
2280.400 22,65 25,19
2340.60 .73 18.28
2400.00 22,75 25.23
2456, 00 TR 25,26
252090 2.7 28,77
2580. 00 2.1 K877
649,00 .78 15,28
2756, 00 22,78 5.4
2760.00 22.7%  25.2%
2820.00 22.86 2530
2880.00 2.97 1547 T=BL; [=&00ushs
2%40.00 2291 A4 Turk. =0, HTHTH
3600.00 22,76 25,2 # steady
3060, 00 22,84 25,34
120,00 228,80 25.30
3180.90 22,83 25.39
324000 2.7 .23
3300.04 22,76 15.2%
336000 22.88  25.38
3420, 00 .77 5.7



"ER TESY DATA

af aquifer test:

1 Measured:

ince from pusping well:
» point for v, Ll'si
sbion of Heasuring Ph.:
it Water Level:

ALl
Constant § Well type:
Brifice  Data type:
08 Depth puap:
ISR Pump oo:
0.%7 1 Fuap offy

~2.50 Discharge rate:

1650-FN

Proguction

Pusping
4.2 a4
oo 9-1-
IR0 12+
1000 igpe

3
-9

3480.00
240,00
399,00
2660, 00
3720.40
3780.00
340,40

2300.40

080, 06
4140.40
4200.400
4260, 00
4320. 49

Hater Level

Brawdown Discharge Cosments

(&} (8} f(i.gq.p.m.]
22.8% 25,35
219 KBS
28T Y
22,76 5.2
22.82 5.3
278 62
2578 5.2
22,78 5.8
IL7E 3.8
2273 4.3
22.6% 25,19
2283 2543
22,58 2%.08
250 L9
22,58 5,19
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FER TEGT DATA

i of aguifer test:

B Measured:

ance from pusping well:
i point for v, 1.%s:
ration of Measuring Pt.:
iic Water Level:

Lonstant 0
Orifice
6a

1.0.C.
G.37 »

RELLE: {650-PR

Nell type:
Data type:
Depth pusp:
Puap on:
Pusp off:

Production
Recovery
44.2 0

900 9-1-9t
900 12-1-91

-2,50 Discharge rate: 1000 igps

At =0t

1

Tine
{ain.}

4320.00
2% Nater Leve] Residual Comments
(n} Dravdown
(a}

108,00 1.33 3.83
865.00 1.23 3.73
721.00 1,15 3.53
£18.14 L.10 3.60
541,00 1,03 3.55
481,00 .00 3.50
433.00 0.9 3.4k
361,00 .89 3.39
309.57 0.82 33
274,00 4.77 el
241.00 0.73 3.23
217,00 0.689 3.19
173.80 4,59 3.09
143,00 0.50 3.00
124,43 0.44 2.94
109.00 0.37 2.87
97.00 .31 2.81
87.40 0.26 .76
79.55 0.2t 2.1
7300 0.1 2.56
£2.71 2.09 2.59
55.00 8.92 .32
33,08 0.00 2.50
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FER TEST DATA NELL®: 1650-TW3

of aquifer test: Constant Q Mell typs: Jbservation
B Measured: Orifice  Data type: Puaping
ance from puaping vell: 13.0 » Depth well: 33.3a
. point for v, 1.7's:  T.0.C, Pusp on: 9h00 9-1-91
ation of Measuring Pt.: 0.50 o Pump of f: %hi0 12-1-91
ic Mater Level: ~1.42 Discharge rate: 1000 igpa
Time Hater Level Dravdown Discharge Comsents
{min.) {a} {0}  {i.g.p.0.)
100 ~0.04 1.3
13,00 -0.01 1.4 ¥ell no longer flowing
15.00 0.03 1.43
16,50 0,03 1.47
18.50 0.08 1.50
20,50 0.12 1.4
26.00 4.20 i.52
30.50 0.27 1,69
35.50 0.34 1.76
40.50 6.39 LB
45,50 0.43 1.85
31.00 0.30 .92
55,00 0.52 .94
£0,00 0.56 1.98
74.00 9.67 2.09
80.00 0.70 2.12
90.00 6.77 .19
120.00 0.93 2.3
150.00 1.07 2.49
180,00 1,18 2.80
210,00 1.29 r &
240,00 1.37 .79
276.00 .4l 2.83
300,00 1.54 2.9
320.00 1.50 3.02
360.00 1.87 3.09
420,00 t.17 .13
484,50 1.83 3.27
40.09 1.9 .37
£00.00 1.96 3.38
£60.00 2.06 3.48
120,00 2.12 3.54
780.00 2.18 3.80
B40.00 223 3.63
900.00 2.28 .70
960.00 2.30 3.72
1020.00 2.32 3.74
1080.00 2.35 an
1140.00 2.38 3.80
1200.00 2.40 .82
1260.00 2.43 3.85
1320.00 2.46 3.88

1380.00 2.47 3.89



FER TEST DATA WELL#: 1650-TH3

of aquifer tast: Constant @ ¥eil type: Observation

B Measured; Orifice  Data type: Puaping

ance fros pusping well: 13.0 a Depth well: 9.3

., point for v, 1.%s: T.0.E. Pusp on: Sho0 3-1-91

ation of Measuring Pt.: 0.30 » Pump off: Shog 12-1-91

ic Water Level: -1.42 Discharge rate: 1000 igpa

Tize Water Level Drawdown Discharge Comsents

{ain.) (%) (0} {Li.g.p.0)
1440, 00 2392 N
1504, 00 2.52 3.94
1560, 00 2.53 3.95
1620.00 2.3 3.%
1680.00 2,53 3.97
1740, 00 2.5 3.98
1800.00 2.9 3.9
1860,00 259 4.01
1920, 00 2.60 4.02
1980.00 2.6} 4,03
2040.00 2.62 4.04
2100.00 2.54 4,06
2180.00 2.63 4.07
2220.00 2.87 4.0%
2286.00 2.67 4.0
2340.00 2,67 4.08
2400.00 2.67 4,09
2460,00 2.67 4.03
2520.00 2.67 4.09
2380.00 2.87 4.08
2640.00 2.67 4.09
2100.00 .87 4.09
760,00 2.87 4.09
2820.00 2.7% 4.13
288000 2 4.13
2940.00 2.7 4.13
3000.00 N 4.14
3060. 00 .72 4,14
312090 72 4.14
3180,00 2.72 414
3240.00 2.72 4.14
3300.00 .72 4.14
3360.00 2.73 4,143
3420.90 2.72 i.14
3480.00 2.73 4.17
340,00 2.72 4.14
3800.00 N 4.13
3660.00 1 4,14
3720.00 .72 4.i4
3786.00 2,72 4.14
3840.00 2.7 4,13
3300.00 2.7 4.13

3960.00 .7 4.13



FER TEST DATA

v of aquifer test:

& Measured:

:gnce from pusping well:
i. point for v. 1.7s:
ration of Measuring Pl.:
;i Water Level:

NELLE:

Constant € Hell type:

Qrifice  Bata type:

13.0 2 Depth well:

T.6.L. Pusp oni

0,90 a Punp off;
~1.42 Discharge rate:

1650-TH3

Observation
Puaping
53.3

Sh00 9-1-91
900 12-1-91
1000 igps

Tise Nater Level Drawdown Discharge Comments
{ain.} (8 {8} (1.g.p.m)

4020, 00 r 413

40806. 00 n 4.13

4140.00 289 4.1l

4200.00 2.68 .10

4260.00 2.68 4.10

4320.00 2.68 4.10
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FER TEST DATA

of aguifer test: Constant @
¥ Beasured: Orifice
ance from pusping welli: 13.0 a

. point for w. l.%s: 1.0.C.
ation of Measuring Pt,: 0,30

WELLR: 1650-TW2

¥all type: Dbservation
Data type: Recovery
Depth vell: 3.3

Puap on: 0 9-1-91
Pusp off: Sh00 12-1-9¢

tc Water Level: -1.42 Discharge rater 1000 igpa
ARt =0, 1= 4320,00
Tise a4 Water Level Residual Comments
{ain.) n) bravdown
n)
2.00  2161.00 LN 3.13
11,60 393.73 1.16 2.58
14.50 298.93 1.04 2.46
16.30 262,82 .99 2.41
18.30 234,54 0.% 2.36
20.00 217.04 .90 2.32
25,00 173,80 0.7 2.21
30.00 145.00 .69 .14
35.00 124.43 0.62 2,04
40.00 109,90 $.54 1.9
45,00 97.00 0.48 1.90
50.00 87.40 0,42 1.84
353,00 79,55 0.3 1.78
R 73.00 6.29 1,71
70,00 62,71 0.1 1,63
80.00 33.00 .13 1,55
30.00 45.00 8.07 .49
162,00 §3.35 0.00 1.42
120.00 37.00 -8.09 1.33
156.00 24.80 -0, 20 1.22
180.00 25,00 -0.28 1.14
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APPENDIX F

THEORETICAL GROUNDWATER YIELD CALCULATIONS



A.

Theoretical Groundwater Yield Calculations

Nepean Formation Aquifer

T = 446 nﬁ/day Assume 100% well efficiency
5 during pumping.
S = 3.0 x 10 i.e. no entrance losses
(bedrock well).
AN = 42.0 m

smax

r=0.13 m

u = r’s Q=49 T
ITE V)
Maximum Day Design, t = 1 day
U= (0.13 m)%(3.0 x 107°)
(446 m’/day)
= 2.8 x 10°° W(u) = 21.419 (from table of values)

Q = 49 (446 m‘/day) (42.0 m)
21,419

1.10 x 10° m’/day

#

127 1/s
Safe Perennial Yield (10 year design), t = 3650 days

(0.13 m)%(3.0 x 107)

u..."“..
i7446 n’/day) (3650 days)
= 7.8 x 107% W(u) = 29.6048 (from table of values)
Q0 = 49 (446 m’/day) (42.0 m)

29.6048

il

7.95 x 10° m’/day

i

92.0 1/s
20 Year Design, t = 7300 days

(0.13 m)2(3.0 x 107°) )
4 (446 m’/day) (7300 days)

it

(8

3.9 x 107" W(u) = 30.298 (from table of values)

i



49 (446 m/day) (42.0 m)

o]
i

30.298

7.77 x 10° n’/day

89.9 1/s
March Formation Aquifer

T = 214 m’/day
S = 9.9 x 107
Asmax = 42.0m

r = 0.13 m

u = rs

——

Tt

Assume 100% well efficiency
during pumping.

i.e. no entrance losses
(bedrock well).

Safe Perennial Yield (10 year design), t = 3650 days

u = (0.13 m)?(9.9 x 107)

I(Z14 m’/day (3650 days)

= 5.4 x 107" W(u) =

49 (214 m’/day) (42.0 m)

0
i

27.67
_ 3 .3
= 4.08 x 107 m/day

= 47.2 1/s

27.67 (from table of wvalues)



C. Oxford Formation Aquifer

T = 192 nﬁ/day Assume 100% well efficiency
s during pumping.
S =1.8 x 10 i.e. no entrance losses
(bedrock well).
A, =8.40m

r= 0.10m

u = rs Q = 49 TA

ATt IV

Safe Perennial Yield {10 year design), t = 3650 days

(0.10 m)%(1.8 x 107°)
I(197 1’ /day) (3650 days)

Il

u

= 6.4 x 107" W(u) = 29.8027 (from table of values)
Q = 49 (192 m’/day) (8.40 m)
25.8027
= 680 nﬁ/day

H

7.87 1/s



Well Interference Calculations

Q = 89.9 1l/s
= 7.77 x 10° n’/day
t = 7300 days
u = r’s A .= oW()
ATt g T

500 m Radius

u = (500 m)2£3.0 x 10°°)
4 (446 m"/day) (7300 days)

= 5.8 x 1077 W(u) = 13.783 (from table of values)

A = (7.77 x 10°)(13.783)
29 (438 m’/day)

= 19.1 m
1000 m Radius

(1000 m)%(3.0 % 107%)

u o
4(446 m’/day) (7300 days)
= 2.3 x 10°° W(u) = 12.4054 (from table of values)
- 3
A = (7.77 x 10%) (12.4054)

49 (446 m°/day)

= 17.2 m



Predicted Drawdown Calculations

r=0.15 m
t = 1 day
u = r‘s JaN =
T smax "_QM
4Tt i T
Q = 106.1 1/s _ _
= 9.170 x 10° m’/day
u = (0.15 m)2(3.0 x 107)
4{446 n'/Jday)
= 3.8 x 10717 W(u) = 21.1136 (from table of values)
3
B ox = (92:170 x 10%) (21.1136)
4% (446 m*/day)
= 34.5 m
Q= 75.76 1/s _
= 6.548 x 10 m3/day
2 -5
u = (0.15 m)2(3.0 x 107°)

47746 m’/day)
= 3.8 x 10°1° W(u) = 21.1136 (from table of values)

A... = (6.548 x 10°)(21.1136)
44 (446 m"/day)

= 24.7 m



APPENDIX G

GROUNDWATER QUALITY RESULTS



Vyvavved Ljge
HH ACCUTEST (ss0ratories Lo.
Report No: A8-0040
Client:
Water & Farth Science Assoc. Date Feb.2/88
Attn: C. Ryan Project: Metcalfe-TW1
Sample Sample Sample Sample

_Parameter | _ Units Wl S — — - .
e ). mg/b______|___ 034 b e
Moo mg/L___ 4 <0.05 b el
Hardness ___{ _ mg/L CaCO, | o280 . 4 ]
JAlkalinity 3 mg/L CaCO, | 309 L. b ]
0 <)< SR AN ISR Y. <) SV N SO S
_Conductivity| umhos____ 867 e e
R meg/l______ | __ .26 o]
.- S o/t 1 S
N-NO, __ g/l 4 of0.10 4 ] IS SR
NeNO, mg/L ______ 4.0 4 ]
_ﬁ"ﬁ@:g __________ 13}81,1: ____________ W.A0 4 N
80 ] mg/l | CL R N S N
% T mg/L e ]
_Phemols_____1 _ mg/L_______ 4. .. 0.002 4 e ]
Turbidity 1 _ NTU______ L0 ]
Colour ____1 Pt/Co Units 2 ]
La 1 mg/L - o4 L ]
Mo jome/L______ 8 oo
_Tenninglignig mg/L 4 __<2.0 4 b e
_______________________________________________________________ 37

146 Colonnade Rd., Suite 202, Nepean,

Ontario K2E 7Y3

{613) 727-5692




% LABREPORTNO, I & - /U '
iun ACCUTEST iaboratories ud.
144 Colonnade Rogqd, Sulfe 202, Nepean, Ontario K2E 7v3 (613) 727-5692
BACTERIOLOGICAL ASSESSMENT OF WATER
ASSESSMENT BACTERIOLOGIQUE DE L'EAU
NAME/NOM ,
¢ RyAN
COMPANY; SOCIERE i o
WATEL & EATH ScignNeeE ASSociATLS
STREEL, RR. BOX NO/RUE. RR. CASIER POSTAL CHY, TOWN/VILLE
r0. BoX 43c CARF
PROVINCE . POSIAL CODE/CODE POSTAL
EINTARIC
TELEPHOME/TELEPHONE
Ao Code/ iIndicatif Régional 8 3, - i M Number Numén:
SAMPLE INFORMATION/RENSEIGNEMENTS SUR LUECHANTILLON
chg&e location/Usu de prélkvement Sampie numbet/No. d'échantiion Dafe coilected/Date do prédvernent Reference number!
: MereaLFe 1ol 25 TIeN % No. do rifmence

CHECK APPROPRIATE BOXES/COCHER LA CASE APPROPRIEE

DRINKING WATER/EAL POTABLE NON-DRINKING WATER/EAU NON POIABLE
0 Treated/Epuré 11 Non-reated/ Non épuré O River/Rividre 8 Pool/ Piscine
O sewage/ Egout 0 Loke/lac
0 Existing weli/ Puits existant
01 Other/Aute
& New weil/Puits nouveay Specify;
& décrire:

SAMPLING INSTRUCTIONS
DIRECTIVES POUR LE PRELEVEMENT

1. Do NQT rinse sample container — i contains sodium thiosulphaie presemnvative.
NE PAS rincer la bouteille car elle contlent f'agent préservateur sodium thiosulphate.

2. Water must run for 2 fo 3 minutes before collecting sampie.
Laisser couler l'eau pendant 2 cu 3 minutes avant de remplir la bouteilis.

3. Fiil botlle to about ¥ inch from the top.
Remplir ia boutellie jusqu'd 2 cm du bouchon,
4, Deliver sample to laboratory immediately. Refrigerate ¥ possibie.
Remettre 'échantiion immédiatement au laboratole, réfigérsd si possible.

NOTE: Samples must be submitted to the laboratory within 48 hours of coliection.
Non potabie sampies MUST be received within 6 hours If unvefiigerated of within 24 hours i refrigercted,

IMPORTANT: Les dchantiiions doivent éire antvés au laboralolre dans les 48 heures aprds e prélévernent, les échanlifions d'eou non polable dotvent

afre déiliviés dans les & heures ou, si éfrigérées, dans les 24 heures qui suivent e préiéverment.

TEST RESULTS/RESULTATS DE TESTS

COMMENTS/REMARQUES

BACTERIAL COUNT/NUMERATION DES BACTERIES
Based on 100 mi volume/Bose sur un volume de 100 mi

Faecal Step./
Shreplocoquas Fecoux

Totat colform/ Faecal Coliform/ Backgrogndé
Teneurs de Fong

Totat des colibocilles Colibaciles Fécoux
-
) ~

}
£ I

¥
-

RESULT INTERPRETATION ON REVERSE
intemréiation des Résultats au dos

77 e
Analysth:

Date:

T g
/{({,yf A
I




’ 40-1692

LA REPDORTNG.
sacmmn
RN ACCUTEST LABORATORIES LYD.
N 146 Coionnade Road, LUnt 8 Nepsgan Ontang K2E 7¥3 Tet (B13; 727-5807 Fax 813 727-5222

REPORT OF ANALYSES

WESA Date. September 28, 1990

Ciient:

Attn: Mr. D. B. Corbett Project: 1650

Sampie Sampie Zampis Sampie Sampie

Parameter Jnits TV 4
Fo . mg/l 0.09
M mg L <0.05 . .

mgL Call 229
Tmaicaco, |

Conductivity umnos 623
F mg/il 0.43 )
Na mo/L ‘ 51
N-NC4 mg/l 0.10
N-NC. - mg/L a | |
N-MH. mg;;_“ “
SO, . mgiL o l& 2 ;‘
cL mg-L 26
Phenois mg/L i B
Turbidity NTU
Colour Ptfx’;‘o. {:ii;;.its “
p mgL — o - e
Mg mg/L
Tannin & Lignin mg/L ) o "
Total Mitrogen mgu
K mg!’ri_r S

\'ib g e fif L 0-\? ___________ 1

/f
ANALYST: /




7

mcaas ACCUTEST LABORATORIES LTD.

11

146 Colonnade Road, Unit 8, Nepean, Ontario K2E 7Y3 Tel. (613) 727-5692 Fax: (613) 727-5222

REPORT OF ANALYSES
CLIENT: WESA LAB REPORT NO: AO0-1906
DATE: Oct.26,1980
Attn: D, B. Corbett PROJECT:

Sample Sample Sample Sample Sample
PARAMETER UNITS TW3
Fe mgiL <0.05
Mn mgiL <0.05
Hardness mg/L CaCO3 231
Aikalinity mg/L CaCO3
pH 7.66
Conductivity umhosicm 667
F mgfL 0.40
Na ma/L 56
N-NO3 mg/L <0.10
N-NO2 mgiL
N-NH3 mgfL
804 mgil 48
Ct mg/L 38
Phenols mglL
Turbidity NTU
Colour Pt/Co Units
Ca mgll
Mg mg/L
Tann./Lig. mgiL
Total N mgiL
K mgil

ANALYST: ‘ /




11
1
i
1
T

=1 ACCUTEST Lisoratones L.

148 Colonnade Road, Unit 8, Nepean, Ontaric K2E 7Y3 Tel. (613) 727-56892 Fax: (613) 727-5222

__REPORT OF ANALYSES
CLIENT: Water & Earth 8c. Assoc. LAB REPORT NO: AQ-2208
DATE: Dec.3,1890
Anention: D.B. Corbett PROJECT: 1850
: : Sample Sample Sample Sample Sample i
PARAMETER UNITS TW3
Fe mgfl <0.05
Mn mgfl <0.05
Hardness mgfl CaCO3 242
Alkaiinity mgft. GaCO3 214
pht 7.82
Conductivity umhos/em 738
F mgfl 0.40
Na mg/l. 58
N-NO3 mg/L <0.10
N-NOZ mg/t <0.10
[ N-NH3 mail <0.10
504 mg/L 85
i molt 58
Phenois mgl/l <0.002
Turbidity NTU <1.0
Colour Pt/Co Units <2
Ca mgiL 49
Mg mail 28
Tann./Lig. mg/L <1.0
Total N mafl <010
K mgfl 2
TOG mgfl. 0.8
g
&

ANALYST: Ve




LAB REPORTNC.:
* Numéro de rapport: A O -2720%

i

T ACCUTEST aboratories L. A 0,

146 Colonnade Road, Unit 8. Nepean. Onfario K2E 7Y1  (643) 727-5692

BACTERIOLOGICAL ASSESSMENT OF WATER
EVALUATION BACTERIOLOGIQUE DE L'EAU

NAME'NOM
& Coadvcl

e Tt

COMPANY/SOCHETE

WITGH

SIREET, RR, BOX NC/RUE, RR. CASIER POSTAL CITY, TOWNMILLE
PROVINCE POSTAL CODE/CODE POSIAL
TELEPHONE/ TELEPHONE
Ames Code/indicatif Réglonat: Numbe:/Nurnéro:
SAMPLE INFORMATION/RENSEIGNEMENTS SUR UECHANTILLON
Sampie iocaton/Uey de préldverment Sample number/No. g'échantiion Dote collecied/Hiote de préidverment Reference numbear/
H?CEC\) N T"JJ% 14~ = 0@, 5} No. da téérance

CHECK APPROPRIATE BOXES/COCHER LA CASE APPROPRIEE

DRINKING WATER/EAU POTABLE NON-DRINKING WATER/EAU NON POTABLE
= Treated/Epurée O Non-reated/Non-épurée D River/Rndsre U Pool/ Piscine
I Sewage/ Egout O Lake/lac
T existing well/ Puifs existant
0 Other/Aulre
T New well/Nouveau puits Specify:
Spécifier:

SAMPLING INSTRUCTIONS
DIRECTIVES POUR LE PRELEVEMENT

1. Do NOT dnse sample container ~ it confains sodium thiosulphate presenative.
NE PAS rincer ia bouteille car eile contient Fagent préservateur sodium thiosulphate de sodium.

2. Water must run for 2 to 3 minutes before collecting sample.
Laisser couter 'equ pendant 2 ou 3 minutes avant de remplir i bouleille.

3. Rl bottle to about % inch from the top.
Remoiir ia bouteilie jusqu’d Z om du bouchon.

4. Deliver sampie fo laboratory immediately. Refigerate I possible.
Retoumer 'échantilion immédiaternent au loboratoire, réfigéré si possibie.

NOTE: Somples must be submitted to the laboratory within 48 hours of collection.
Non potable sampies MUST be received within 6 hours if unrefrigerated of within 24 hours f refigerated.

IMPORTANT: Les echantilfions doivent ariver au laborgtoire dans les 48 heures aprés le prélévement; les échantifions ¢'eau non-potable doivent étre
retournés dans les 6 haures ou, si réfrigerés, dans les 24 heuwes gui suivent le prélévement.

TEST RESULTS/RESULTATS DES TESTS COMMENTS/REMARQUES

BACTERIAL COUNT/NUMERATION DES BACTERIES
Based on 100 mi volume,/Basé sur un volume de 100 mi

Faecai Coliforrn/ Fascal Shep./ Background/

Total coliform/ .
Colibaciies Fécoux Sreptocoques Fécaux Teneurs de Fond

Totel des colibaciies

!

v o o -

RESULT INTERPRETATION ON REVERSE
inferprétation des Résultats au verso

¢

yi
/ A N
d Analysh: £ :

lechnologue:

Date:




LABREPORTNO.:
. Numéro de rapport: 4 0 -220%

T ACCUTEST Laboratories Uid. @ M‘?Gfb

‘146 Colonnade Rogd, Unit 8, Nepean, Ontado K2E 7Y1  (413) 727-5692

BACTERIOLOGICAL ASSESSMENT OF WATER
EVALUATION BACTERIOLOGIQUE DE L'EAU

WE;NOTY)\(} (w h \ﬁ

S &

COMPAYSOCIETE

STREET, RR., BOX NO/RUE, RR., CASIER POSTAL CITY, TOWNMILLE
PROVINCE POSTAL CODE/CODE POSIAL
TELEPHONE/ TELEPHONE
Keev Code/indicolt Régional: Number/Numéro:
SAMPLE INFORMATION/RENSEIGNEMENTS SUR L'ECHANTILLON
Sampie location/Ueu de préidvement Sample number No. d'échaniion Date cofiectad/Date de préliverment Reforence number/
[LS0 ~1u] - U-90 to-do rtence
CHECK APPROPRIATE BOXES/COCHER LA CASE APPROPRIEE
DRINKING WATER/EAU POTABLE NON-DRINKING WATER/EAU NON POTABLE
O Treated/Epurée O Non-reated/Non-Spurée D River/Riviere 5 Pool/ Piscine
O sewage/ Egout 01 Lake/tac
7 Existing well/ Puits existant
91 Other/Autre
[0 New well/Nouveau puits Specify
Spécifiez:

SAMPLING INSTRUCTIONS
DIRECTIVES POUR LE PRELEVEMENT

1. Do NOT rinse sampile conialner — it contains sodium thiosulphote presevative.
NE PAS fincer ko boutellle car elle contient f'agent préservateur sodium tiosulphate de sodiurs.

2. Water must run for 2 to 3 minutes before collecting sample.
Lavisser couler Peau pendant 2 ou 3 minules avant de rempiir ia boutelfie.

3. Hi botlle to about % inch fom the fop.
Remplir ia boulelile jJusqu'd 2 em du bouchon.

4. Deliver sample to laboratory immediately. Refrigerate £ possible.
Retoumer I'échantiion immédiotement au laboratoire, réfigéné si possitle.

MOTE: Surnpies must be submitted o the laboratory within 48 hours of collection.
Non potable sampies MUST be received within 6 hours if unrefigeraied of within 24 hours if refigerated.

IMPORTANT: Les échantilons doivent arfiver au laboratoire dans jes 48 heures aprés ie prélévement; les échantilions d'eau non-potable doivent &ire
retounés dans es & heures ou, si iéiigérds, dans tes 24 heures qui suivent le préldvement.

TEST RESULTS/RESULTATS DES TESTS COMMENTS/REMARQUES

BACTERIAL COUNT/NUMERATION DES BACTERIES
ased on 100 mi volume/Bass sut un volume de 400 mi

Total coliform/ Foecal Coliform/ faecal Shep,/ Bockground/
Jolal des colibaciies Colibacilies Fécaux Sreptocoques Fcaux Taneurs de Fond
o o o 7

RESULT INTERPRETATION ON REVERSE
Intemprétation des Résuliots au verso

o P
Date: ' Analyst:
Tfechnologue:




1.1

. ACCUTEST LABORATORIES LTD.

146 Coionnade Road, Unit 8, Nepean, Ontaric K2E 7Y3 Tel: (613) 727-5692 Fax: (613) 727-5222

REPORT OF ANALYSES
CLIENT: Waier & Earth Sc.Assoc. LAB REPORT NO: AD-2328
DATE: Dec.13,1990
Attenticn: D.B.Corbett PROJECT: 1650

b Sample Sample ‘Sampls “Sample Sampie ;
| PARAMETER UNITS PW-shr. | PW-24hr

Fe mg/L 0.07 0.07

Mn mgiL

Hardness mg/L CaCO3

Alkalinity myg/t CaCO3

pH

Conductivity umhosfom 753 748

F mg/L

Na mygil

N-NG3 mgfl <0.10 <0.10

N-NO2 mgil

N-NH3 . mgfL

504 mgil 62 58

Ci mg/L &8 57

FhEncis mg/L

Turbidity NTU

Colour Pt/Co Units 2 <2

Ca maglt

Mg mafl

Tann./Lig. mglL

Totat N mg/L

K mg/L

TDS mg/L 442 424

H28 mgil 0.33 §.31

ANALYST:




LAB REPORTNO.:
Numéro de rapport:

A C C U TE S T Laboratories Lid,

(643) 727-5692

146 Colonnade Road, Unit 8, Nepean, Onfarde  K2E 7Y4

BACTERIOLOGICAL ASSESSMENT OF WATER
EVALUATION BACTERIOLOGIQUE DE L'EAU

Ao 232

(D

NAME/NCM

'{,;,
— 4

S

COMPANY/SOCIETE

CITY, TOWNAMILLE

STREET, KR, BOX NO/RUE, RR., CASIER POSTAL

PROVINGE POSTAL CODE/CODE POSYAL

TELEPHONE/ TELEPHONE

Area Code/Indicatif Régional: NumberNuméro:

oy SAMPLE INFORMATION/RENSEIGNEMENTS SUR UECHANTILLON

Raference number;

Sample numbet/No., d'éehantiion Date colieciad/Date de préidvemant

ooy ooy Vi af| Q- e &0

1 Sompie location/Lieu de prélévenent

No, de éfdrence

CHECK APPROPRIATE BOXES/COCHER LA CASE APPROPRIEE

DRINKING WATER/EAU POTABLE
01 River/Riviére

Non-treated/Non-épurée

NON-DRINKING WATER/EAU NON POTABLE

I3 Pool/ Piscine

Lo Treated,/Epurée o
G sewage/ Egout O Lake/lac
O Existing well/ Puits existant
8 Cther/Autre
I New well/Nouveau puils Specity.
Spécifier:

SAMPLING INSTRUCTIONS
DIRECTIVES POUR LE PRELEVEMENT

. Do NOT rinse sampie conlainer — it contains sodium thiosulphate presenvative.
NE PAS rincer ko bouteile car elle contient l'agent préservateur sodium thiosuiphate de sodium.

. Water must run for 2 to 3 minutes before collecting sample.
Laisser couler Feou pendont 2 ou 3 minutes avant de remplir la bouteille.

. Bii bote to about % inch from the fop.
Rermnplr Io boulellle jusqu'd 2 cm du bouchon.

. Deliver sample 1o laboratory immediately. Refrigerate f possible.
Retoumer I'échantifon immédiatement au iaboratoire, réfigéns si possible.

NOTE: Somples must be submitted fo the laboratory within 48 hours of collection.
Non potable sarmples MUST be received within 6 hours if unrefrigerated or within 24 hours # refrigerated.

IMPORTANT: Les échantiions doivent ariver au laboratoire dans ies 48 heures aprés ke prélévernent: les échantilions d’eau non-potable doivent dtre

retoumés dans les 6 heures ou, si réfigérés, dans les 24 heures qui suivent le prélévemant,

COMMENTS/REMARQUES

TEST RESULTS/RESULTATS DES TESTS

BACTERIAL COUN?{NUM?RAHON DES BACTERIES
Bosed on 100 mi volume/Besé sur un volume de 400 mi

Iotal colitorm,/ Faecal Coliform/ Faecat Step./ Background/
Totol des colibaciies Colibacllies Fécaux Sheptocoques Fécaux Teneurs de fond

RESULT INTERPRETATION ON REVERSE
imerpétation des Résultals au verso

Analysh

Dole:

fechnologue:




) LAB REPORTNO.
s Numéro de rapport: ?%C ) &

ot ACCUTEST Laboratories tid. | | @

146 Colonnade Road, Unit §, Nepean, Ontaric K2E 7Y1  (613) 727-5692

BACTERICLOGICAL ASSESSMENT OF WATER
EVALUATION BACTERIOLOGIQUE DE L'EAU

COMPANY/SOCIETE

£ ’3 ,.,,fr?“';,wg 5
STREET, RH., BOX NO/RUE, RR., CASIER POSTAL

CITY, TOWN/VILLE

POSIAL CODE/CODE POSTAL

PROVINCE
[ELEPHONE/ TELEPHONE
Area Code/indicatif Régional: Number/Numéro:
L SAMPLE INFORMATION/RENSEIGNEMENTS SUR LUECHANTILLON
Sarmpie location/teu de ;aréiévemem Scmple numbet/No. d'échantiion Date collected/Date de prétdvernent Refsronce numbey/
<0- O~ d ingl 35100 e 0 mrce
CHECK APPROPRIATE BOXES/COCHﬁR ia CASE APPROPR@E
DRINKING WATER/EAU POTABLE NON-DRINKING WATER/EAU NON POTABLE
O Treated/Epurée O Non-reated/Non-8purée O River/Rividre Q0 Pool/ Piscine
01 Sewage/ Egout O laoke/lac
0 Existing well/ Puits existant
O Cther/Autre
O New well/Nouveou puits Specify:
Spécifiez:

SAMPLING INSTRUCTIONS
DIRECTIVES POUR LE PRELEVEMENT

1. Do NOT rnse sample container - it contains sodium fhiosuiphate presenative.
NE PAS rincer la bouteille car efle contient l'agent préservateur sodium thiosulphate de sodium.

!, Water must run for 2 to 3 minutes before collecting sample.
Lalsser couter f'equ pendant 2 ou 3 minutes avant de rempiir la boutellie.

1. At bottle o gbout %2 inch from the top.
Remplir lo bouteille jusqu'd 2 cm du bouchon.,

i. Deliver sampie to loboratory immediately, Refrigeiate if possible.
Retoumer I'éSchantilion immédiaternent au laboratoire, tigéné st possible.

1OTE: Sampies must be submifted 1o the {aboratory within 48 hours of coliection.
Non potabie samples MUST be received within 6 hours if unrefrigerated or within 24 houss If refrigerated.

VPORTANT: Les échantilfons doivent ariver ou laboratoire dans ies 48 heures aprés le prélévement; les échantilions d'ecu non-polabie doivent &ire
retournds dans les & heures ou, si réfigérés, dans les 24 heures qui suivent ie préidvement.

TEST RESULTS/RESULTATS DES TESTS COMMENTS/REMARQUES

BACTERIAL COUNT/NUMERATION DES BACTERIES
Based on 100 mi volurmne/Basé sur un volume de 100 mi

fotal colitorm/ Faecal Coliformy/ Faecal Strep./ Background/
fotal des colibaclies Colibocilles Fécaux Streplocogues Fécaux Teneurs de Fond

RESULT INTERPRETATION ON REVERSE
Inferprétation des Résuliats au verso

Nov  Z7 / Go / /M

Anchysh
Technologue:

Date:
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=cas: ACCUTEST LABORATORIES LTD.

146 Colonnade Road, Unit 8, Nepean, Ontario K2E 7Y3 Tei: (613) 727-5682 Fax: (813) 727-5222

__REPORT OF ANALYSES
CLIENT: Water & Earth Sc. Assoc. LAB REPQORT NO: A0-2344
DATE: Dec.11,1990
Attention: D.B. Corbett PROJECT: 1850
i ': Sample Sample Sample Barmpie Sampie 7
PARAMETER UNITS PwW PwW
48 hrs 72 hrs.

Fe mgfL 0.08 0.07

Mn mg/L <0.08

Hardness mg/L CaCO3 238

Alkalinity mg/l CaCO3 220

pH 7.88

Conductivity umhosficm 748 7486

F mgfl. 0.45

Na mall 80

N-NO3 mgil <0.10 <0.10

N-NOC2z2 mgil <0.1G

N-NH3 mgfL <0,10

504 mg/L 1o &1

i mgfil 50 58

Phencls mg/L <0.002

Turbidity NTU <1.0

Colaur Pi/Co Units <2 <2

Ca mgll 49

Mg mafl 28

Tann.iLig. mgiL <1.0

Total N mgfL <0.10

K mgil g

DS mgiL 440

ANALYST:
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=1 ACCUTEST Lisoratores Lro.

146 Colonnade Road, Unit 8, Nepean, Ontario K2E 7Y3 Tel: (613) 727-5682 Fax: (613) 727-5222

REPORT OF ANALYSES
CLIENT: Water & Earth Sc.Asscc. LAB REPORT NO: AD--2344
DATE: Dec, 11,1890
Attention: D.B.Corbett PROJECT: 1850
Sampie Sample Sample Sample Sampie
PARAMETER UNITS P
72 hrs,

As mg/L <0.01

Ba mgit 0.04

8 mgiL 0.22

Cd mygik <0.002

Cr mg/L <0.01

CN- mgit <001

Ph mg/l. <0.002

Hg mgh. <0.001

Se mgit <0.01

Ag mgil. <0.01

Cu mgfl. <0.01

H28 . mgil 0.36

TDS mgll - 442

TOC mg/l 1.2

Zn mg/l <0.01

u mall <0.01

Radionuclides

Cs 137 Bg/L <1

IR RCH! Bg/L <

Ra 226 Bg/L <0.1

Sr 80 Bq/L <1

Tritium Bq/l <100

ANALYST: /
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s ACCUTEST LABORATORIES LTD.

146 Colonnade Road, Unlt 8 Nepean, Ontaric K2E 7Y3 Tel: (613) 727-5682

Fax: {(813) 727-5222

REPORT OF ANALYSES
CLIENT: WESA LAB REPORT NO: Al-2344
DATE: Dec.11,1980
D.B.Corbett PROJECT: 1850
Sample Sampie Sampile Sample Sample
PARAMETER UNITS | PW

72 hrs.
Pesticides
Aldrin & Dieldrin mgiL <0.0007
Carbary! mg/lL <0.07
Chiordane mg/L <0.007
DDT mg/L <0.02
Digzinon mgil <0.014
Endrin mgfL <0.0002
Heptachior +
Heptachicr Epoxide mg/L <0.003
Lindane mg/L <0.004
Methoxychior mg/l <0.1
Methy! Parathion mgfl <0.007
Farathion mg/l. <0035
Toxaphene mgil <0.005
2,4-D mg/L <01
2.4.5-TP mglb <0.01
Trinalomethanes mygiL <0.35
PCB's mg/t. <0.003

ANALYST:
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E-99 MOM 1% :143 ACCUTEST Laks
- FL.ol1e
e e LAB REPORTNO,:
< - Nurnéro de rapport: Q- @35{(1
I8 ] Y. - Lo e
" ACCUTEST Laboratorles Uid. Q |
444 Colonnade Road, Unit 8, Nepean, On!crio K‘ZE 7'Y1, (613) 7275692
BACTERIOLOGICAL ASSESSMENT OF WATER
EVALUATION aAcz'ensowezeus DE tEAU
RAME/NOM
O G CORBET
CoOMPary/SOCItTE
WECA |
STREET, RR. BOZ NO/RUE, &8, CASIER POSTAL Cify, TOWHALLE
PROVINGE POSIAL CODE/CODE POSTAL
TELEPHONE: ThLbPHONE
rppe Sodosndicalt! Rogionak “Nurnbet/ Numdro:
- SAMPLE INFORMATION/RENSEIGNEMENTS SUR i.‘EC_HANFELLON_
Sampla loeatien/Uou do préidwomont Sompie numborNe. odchantiiion Dato coripeiod/Date de srikhoment Boferonta numter!’
Wwso- A-nEaXs | G-~ 40 No.do rééronce
R . CHECK APPRO?R&ATE BC}XES/COCHER LA CASE APPROPREEE L - . .
z B B T — e
: DR!NK?NG WAYER/EAU POTASLE NOM»{)? NKING WA?E& iAU‘ NON P‘C}TABLE =
T Treoted/Epurde 8 Non-eated/Non-dpurbe DO River/Ritdre O Pool/ Piscine
53 Sewa ) ¢
O Existing well/ Pults existant _ g fzgw O loke/lac
! Q Other/Autm
T Now weli/Nouvoou pults ’ R Specl?y Do e :
$pbcie: J

A SAMPLING INSTRUCTIONS
DEREC‘{MS POUR LE PRELEVEMENT

1. Do NOT dnge sample container — It containg sodium rnsosulphc!e praservative,

NE PAS Ancer ka boutelie car elfe conflent Ffogent prdsanatour sodium Miosulghale de sod

2, Water must run for 2 1o 3 minutes belore coliocting somple,
Lolssor couler f'oou pandont 2 oy 3 minutes ovant de fempiir ia bome!lte

3. £lii botile to about % Inch rom the lop. Loh T
femplir Ia boutoliie Jusqu'd 2 ém du bouchen, - ¢

4, Deliver sampie 1o laboratory immedictely, Reﬁgerafa ffpossfble
Retournar 'dchantiiion !mmédiq%emenfcu lobomatolre, éiigéts si possivle.

NOTE: Somples must be submitted to the chorcnory within 48 hours of collection.

Non po:sb;e semples MUST be received within 6 hours it unrei‘rigero!ed o wEihlﬂ 24 hours f w{rige:o!ed

oo ki i 5

iMPORTAHY E,e: échcnrii ons dotvcn! crdve!ou
re!oumés dons 95 & heymes oy, ¢

o

TEST RESULTS/RESULTATS DES TER'S

COMMENTS/’R!EMARQUES

BACTERIAL COUNT/NUMERATION DES BACTERIES
Bcsed on 100 m} volume,/Basé sur un volume de 400 ml

[ otal coltarm/ Foocal Coliftm/ Faecal Siep./ Bockground/
Total des colibachies Cotibaciios Fhcaul Siwprocequa' Fcaux | Teneurs de Fond i
o O e O <!¢/~!- IR
4

RESULT INTERPRETATIGN ON REVERSE
infeprétation gos Résullats au verso

s

N e
A:f"}u’

oy

LN

Eabo;croire dans es 48 heurcs c:prés 1o aréibvcmarﬁ” é».hcn%dlons d'edu non pc-:on!e dcivem etrg
ré{sfgéa‘és dans los 24 houres qut sulven& le préidvormant ,




11

4

s ACC UTEST LABORATORIES LTD.

146 Colonnade Road, Unit 8 Nepean, Ontaric K2E 7Y3 Tel: (613) 727-56882 Fax: {813} 727-5222

REPORT OF ANALYSES
CLIENT: WESA LAB REPORT NO: AQ-2571
DATE: Dec.31,1890
Attention: D.B. Corbatt PROJECT: 1650
i Sampie Sampie Sampie Sampie Sample
PARAMETER UNITS P
= mgiL 0.19
Mn mgil <{.05
Fardness mg/l. GaCO3 307
Alkailnity mgil CaCOo3
o 7.6%
Conductivity umhosfem 580
F mgfl 0.40
Na mgil 92
N-NOZ mgliL <0.10
N-NG2 myg/l
N-NH32 mg/l
5G4 mgiL i 3c
o gl ‘ e
Phenols mgit.
Turbidity WTU
Colour Pt/Co Units
Ca mg/L
Mg mglt
Tann.ilig. mg/i.
Total N mgit
K mgil
H2S mg/t 0.07
ANALYST: /




+ 0
£
CESuCuny ACC UTEST LABORATORIES LTD.
146 Colonnade Road, Unit 8 Nepean, Ontario K2E 7Y3 Tel; (613) 727-5692 Fax: (613) 727-5222
REPORTY OF ANALYSES
CLIENT: Water & Earth Sc. Assac. LAB REPORT N A1-0080
DATE: Jan.21,1991
Artention: DB, Corbent PROJECT: 1850
! : 1 ‘Sample . Sampie | Sample ., Sampie | Sampie 1
% %
. PARAMETER UNITS PW thr. | PW 24hrs
? i
|
|
Fe ma/L .08 0.08 |
Mn malt <0.65 <0.05
Hardness mgil CaCl3 271 288
Alkalinity g/t Calls
pH 7.58 7.9
Conductivity umhosiom 1085 1085 [
L F mgiL £.37 0.38 |
' Na |  mgiL 88 22 |
| N-NO3 “g/L €0.10 <010 | !
| N-NOZ mglL i
[ N-NH3 mgiL ;
| 30¢ mgil ; °5 e ;
S boeagit : 145 (ELA ’ ! |
. Phencis mall E | :
Turbidity NTU : i
Colour Pt/Co Units ! :
Ca mag/l
. Mg mg/L
: Tann.fiig. mgfL
Total N mg/L 6 |
K sngil
H23 mgfil <G.02 <(.02
| i
| | ]
, | |
i { | i
!

ANALYST: Va




LABREPORTNO.: (’
- Numéro de rapport: \ - vobyo

T ACCUTEST Laboratories 1id. Q

146 Colonnade Road, Unit 8, Nepean, Ontario KZE 7Y3 Tel: (613) 727-5692 Fax: (613) 727-5222

BACTERIOLOGICAL ASSESSMENT OF WATER
EVALUATION BACTERIOLOGIQUE DE L'EAU

NAME/NOM

N Cododdk

COMPANY/SOCIETE

\ VKN ¥
CHTY, TOWN/VILLE

STREET. R.R. BOX NO./RUE, R.R.. CASIER POSTAL

PROVINCE PQSTAL CODE/CODE POSTAL
TELEPHONE/TELEPHONE
Area Code/Iindicall Régional: Number/Numérn:
SAMPLE INFORMATION/RENSEIGNEMENTS SUR L'ECHANTILLON
Sarmnpie nuimber/No. d'échandifion Daote collected/Date de préévement Reference numbe:/

Sompie jocation/tieu de préldvement
No. de référence

{050 -0l ~{ houQ

CHECK APPROPRIATE BOXES/COCHER LA CASE APPROPRIEE

DRINKING WATER/EAU POTABLE NON-DRINKING WATER/EAL NON POTABLE
0 Treated/Epurée 0 Non-treated/Non-épurée O River/Riviére L Pool/ Piscine
0 Sewage/Egout O lake/Lac
O Existing well/ Puils existant
1 Cther/Autre
O New well/Nouveau puits Specity:
Spécifiez;

SAMPLING INSTRUCTIONS
DIRECTIVES POUR LE PRELEVEMENT

4. Do NOT rinse sample confainer — it contains sodium thiosulphaote preservative.
NE PAS rincer ia bouteille car elie contient l'agent préservateur sodium thiosulphate de sodium,

2. Water must run for 2 fo 3 minutes before collecting sample.
Laisser couler 'eau pendant 2 ou 3 minutes avant de remplir io bouteille,

3. Hi botlle to about 2 inch from the top.
Rempiir ia bouteille jusqu'd 2 ¢m du bouchon.

4. Deliver sampie {o laboratory immediaiely. Refrigerale # possible.
Refourner 'échantiion immédictement au laboratoire, réfigdré si possible.

NOQTE: Sempiles must be submiitted to the laboratory within 48 hours of collection.
Non potable sarmpies MUST be received within & hours if unrefrigerated or within 24 hours ¥ refrigercied,

IMPORTANT: ies échantifions doivent ariiver gu faboratoire dans les 48 heures aprés le prélévemnent; les échantilions d'eau non-poiable doivent élre
retounés dans jes 6 heures ou, si réfigerés, dans les 24 heures qui suivent le prélévemnent.

TEST RESULTS/RESULTATS DES TESTS COMMENTS/REMARQUES

BACTERIAL COUNT/NUMERATION DES BACTERIES
Based on 100 mi volume/Basé sur un volume de 100 mi

Totat collform/ Faecal Coliform/ Faecal Strep./ Background/
Total des colibaciies Colibaciies Fécaux Streptocoques Fécaux Teneurs de Fond
o " o e

RESULT INTERPRETATION ON REVERSE
Interprétation des Résultats au verso

b S/ S e

Anahysh:

/ Technoior w:

Dote:




N Colodld

LABREPORTNO. /1,
. ~ Numéro de rapport: ""g el {DO
— ry hd r"
+H - ACCUTEST taboratories uta. @
<
146 Colonnade Rocd. Unit 8, Nepean, Ontario K2E 7v3 Tel: (813) 727-5692 Fox: (613) 727-5222 .
B_AC?ERIOLOGSCAL_ ASSESSMENT OF WATER
EVALUATION BACTERIOLOGIQUE DE L'EAU
NAME/NOM

COMPANY: SOCIETE

WIS
STREET, R.R., BOX NO/RUE, R.R, CASIER POSIAL CHY, IOWNAILLE
PROVINCE POSTAL COLE/CODE POSTAL
TELEPHONE/TELEPHONE
Ao Code/ingicati! Réglonal: Number/Mrrubo:
SAMPLE INFORMATION/RENSEIGNEMENTS SUR LECHANTILLON
Sample focatlon/liey de prélévernent Sarnpie numbefm&hcnﬁﬁon Date collected/Date de priidverment Referonce nurmber/
. \U% 3\]1. lwu@ No. de référence

CHECK APPROPRIATE BOXES/COCHER LA CASE APPROPRIEE

DRINKING WATER/EAU PCTABLE NON-DRINKING WATER/EAU NON POTABLE
O Treated/Epurée O Non-reated/Non-8purée O River/Rividre G Pool/ Piscine
o Sewage/ Egout T Loke/iac
7 Existing well/ Puits existant
O Cther/Autre
I New well/Nouveau puits Specify:
' Spécifiez:

4. Do NOT dnse sample

SAMPLING INSTRUCTIONS
DIRECTIVES POUR LE PRELEVEMENT

container - it containg sodium thiosulphate preservaiive.

NE PAS fincer io bouteille car elle contient fagent préservateur sodium thiosulphate de sodium.

2. Water must run for 2 to 3 minutes before collecting sarmple.

Laisser couter {'eau pendant 2 ou 3 minutes avant de remplir ia bouteille.

3. Fil bottie to about 12

inch from the fop.

Remplir la boufeille jusqu'd 2 cm du bouchon.

4. Deliver sampie to iaboratory immediately. Refrigerate #f possible,
Retoumer 'échantifion immeédiatement au laboraiolre, SHigds si possable

NOTE: Sompies must be submifted to the laboratory within 48 hours of collection.
Non potable samples MUST be received within 6 hours if unrefigerated or within 24 hours if refigerated.

IMPORTANT: ies échantilions doivent griver au laboraicire dans ies 48 heyres aprés le prélévernent; les échantitons d'equ non-polable doivent &ire

refournés

gans les & heures ou, si réfigérds, dans les 24 heures qui suivent e prélévermnent.

TEST RESULTS/RESULTATS DES TESTS COMMENTS/REMARGUES

Based on 100 mi voiu

BACTERIAL COUNT/NUMERATION DES BACTERIES

rme/Basé sur un volume de 100 mi

Total coliformy/ Faecat Colform/ Foecal Srep./ Background/
Totai des colibacilles Colibaciles Fécoux Shreptocoques Fécaux feneurs de Fond
o o o T

RESULY INTERPRETATION ON REVERSE

Interprétation des Résultats au verso

%" . N / 7 Analyst:

./'7/ 9
Py

Date:

,f’;/ Tarhnodooe



- ACCUTEST LABORATORIES LTD.

146 Colonnade Road, Unit 8, Nepean, Ontario K2E 7¥3 Tei.: (613) 727-5692 Fax. (613) 727-5222

REPORT OF ANALYSES
CLIENT: Water & Earth Sc. Assoc. LAB REPORT NO: A1-0088
DATE: Jan.23,19a
Attention: DLB.Corbeti PROJECT: 1850
Sampie Sample | Sample Sample Sample
PARAMETER UNITS PW 38hrg
Fe i mgll <0.05
Mn mgiL <0.05
Hardness mag/t. CaCO03 257
Alkalinity rng/Ll CaCO3
oH ? .02
Conductivity umhos/cm 1062
F mgfL 0.38
Na mg/L 80
N-NO3 mg/t <(.10
N-NG2 mgit
MN-NH2 mg/l.
804 . mglL ! 20 , i
ol iomgil 135
Phenols mgil
Turbidity NTU
Celour Pi/Co Units
Ca mgilL
Mg mglL
Tann./Lig. mglL
Total N mg/lL
K magit
Hzs mgil <g.02

ANALYST: /




LAB REPORTNO.:
Numéro de rapport: A | oo (‘2 g

T ACCUTEST Laboratories .

) 146 Colonnade Road, Unit 8, Nepean, Ontario K2E 7Y (813) 727-5692

BACTERIOLOGICAL ASSESSMENT OF WATER
EVALUATION BACTERIOLOGIQUE DE L'EAU

TTRE Gk

COMPANY/SOCIETE
WBGA
STREET, RR. BOX NOJRUE, RR., CASIER POSTAL CITY, TOWN/VILLE
PROVINCE POSTAL CODE/CODE POSTAL
TELEPHONE/ TELEPHONE
At Code/Indicatif Réglonal: Nutribar Numéro:
SAMPLE INFORMATION/RENSEIGNEMENTS SUR UECHANITILLON
Sampile numiber/Ne, d'échantiion Date collected/Date de prédvement Relerence number/
Ng, de rédrenco

sompie location/Lieu de préiévement \(,TO-—@.»J”H% l \\._\__CK\‘

CHECK APPROPRIATE BOXES/COCHER LA CASE APPROPRIEE

DRINKING WATER/EAL} POTABLE NON-DRINKING WATER/EAU NON POTABLE
& Treated/Epurée O Non-treated/Non-épurée O River/Rividre 0 Pool/ Piscine
O sewage/ Egout O Loke/Lac
{1 Existing well/ Puits existant
d Cther/Aute
I New well/Nouveau puils Specify:
Spécifiez;

SAMPLING INSTRUCTIONS
DIRECTIVES POUR LE PRELEVEMENT

. Do NOT rinse sampie container — # contains sodium thiosulphate presenvative,
NE PAS rincer fa bouteliie car elle contient 'agent préservateur sodium thiosulphate de sodium.

2. Water must run for 2 to 3 mintites before collecting sample,
Loisser couler l'equ pendant 2 ou 3 minutes avant de remplir la bouteille.

3. Fil bottie to about 2 inch from the top.
Remplir Io boutellle jusqu'd 2 cm du bouchon.

4. Deliver sample to iaboratory immediately. Refrigerate f possible.
Retournet F'échantillon immédiatement au Iaboratolme, réligénd si possible.

NOTE: Sampies must be submitted to the laboratary within 48 hours of collection.
Non potable samples MUST be received within 6 hours if urvefrigerated or within 24 hours If refrigerated,

IMPORTANT: Los échantillons doivent arver au laboratoire dans ies 48 heures aprés le prélévement; les échantiions d'eau non-potable doivent étre
refournés dans les & heures ou, si 1éfigérds, dans les 24 heures qui suiven! le préléverment.

TEST RESULTS/RESULTATS DES TESTS COMMENTS/REMARQUES

BACTERIAL COUNT/NUMERATION DES BACTERIES
Based on 100 mt volume/Bosé sur un volume de 100 mi

Total colifon/ Faecal Coltorm/ Faecal Sep./ Background/
Totai des colibacilies Colibaciles Fécaux Streplocoques Féoaux tenews de Fond
o o o -

RESULT INTERPRETATION ON REVERSE
interprétation des Résultals au verse

7 /4 /‘?/ /;&4%’“\\_/

Analyst:
/ Technologue:

Date:
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[ ACCUTEST LABORATORIES LTD.

146 Colonnade Road, Unit 8, Nepean, Ontarioc K2E 7Y3 Tel: (613) 727-5692 Fax: (613) 727-5222

REPORT OF ANALYSES
CLIENT: Water & Earth Sc. Assce, i AB REPORT NO: A1-007¢
BATE: Jan.24.19%1
Attention: D.8.Corbeit PRCJIECT: 1859
? : ! Samole | Sample Sample Sample ! Sample
. PARAMETER UNITS PW 72hrs
Fe mgfL <0.08%
Mn mgll <0.05
Hardness mg/l CaC03 241
Afkalinity mg/L CaCO3 208
pH 3.00
Conductivity umhosicm 1038
F mg/L 0.38
Na mg/L e
N-NO3 mafl <0.12
N-NOZ g/l <0.10
WN-NH3 i mgil 0.1t
L 804 % mgfl 90
P | molt 127
; Phenois | mgiL <0.002
Turbidity NTU <1.0
Colour PtfCo Units | 3
Ca mgil a5
Mg mgiL 39
Tann./fiLig. mglt. <1.G
Total M mgil £.z28
K. mgll Z
! !
! E
|
|
| % ‘
; i
E 3, i i

ANALYST:

/5’




[ A C C U T E ST LABORATORIES LTD.

-

146 Colonnade Road, Unit 8, Nepean, Ontario K2E 7Y3 Tel: (613) 727-5682 Fax: (613) 727-5222

REPORY OF ANALYSES
CLIENT: Water & Earth Sc. Assoc. i AR REPORT NO: A1-D070
DATE: Jan. 24,1991
Attention: D.B. Corbett PROJECT: 1850
! 1 l Sample ? Sampie Sampie Sampie ; Sample
., PARAMETER UNITS PW 72hrs
;u
As mgfl <0.01
Ba mgil 0.03
B mg/l 6.20
Cd mg/L <0.002
Cr mg/l <0.01
CN- mgil <0.01
Pb mg/l. <G.002
Mg mgiL <0.001
Se mgfL <0.0%
Ag mgiL <0.01
Cu mg/L <0.01
. H2s mgiL 0.08
! Tps | mall E 603 1
i TOC mgik | o (
Zn mg/L <6.01
U mgiL <0.02
Radionuclides
Cs 137 Bg/L <1
1131 Ba/L <1
Ra 228 Bgit <07
Srg¢ Bg/t <%
Tritium Bg/L <100
ANALYST; /
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[ ACCUTEST LABORATORIES LTD.

148 Colonnade Road, Unit 8, Nepean, Ontaric K2E 7Y3 Tel: {613) 727-5682 Fax: (613) 727-5222

REPORT OF ANALYSES
CLIENT: Walar & Earth Sc, Assoc. LAB REPORT NO: A1-0070
DATE: Jan.24,1991
Attention: D.B. Corbett PROJECT: 1850
! Sampiz | Sample Sampis Sample Sample 5
PARAMETER UNITS
Pesticides
Aldrin & Dieldrin mg/L <0.0007
$
Carbary! mgiL <0.07
Chlordane magfl <0.007
pDT mgil <0.03
. Diazinon mg/L <(3.014
! Endrin mg/L <0.0002
Heptachior +
Heptachior Epoxide mg/L <0.003
Lindane mgil <0.004
Methoxychior myg/L <.
Methyi Paraihion mgiL <0.007
¢ Parathicn mgil <0.035
{' Toxaphene mail <0.005 |
24-D mg/l <0.1
2.4,5-TF mgil <0.01
Trihalomethanes mgfl <0.35
PCB's myg/L <0.002

AMALYST:




Numérc de rappoit:

LAB REPORINOQ. )
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T ACCUTEST Lavoratories iid.

146 Colonnade Road, Unit 8, Nepean, Ontanio K2E 7Y4  (613) 727-5692

BACTERIOLOGICAL ASSESSMENT OF WATER
EVALUATION BACTERIOLOGIQUE DE L'EAU

W&&OM Ce—i&\ én
COMPANY SOCIETE

L BCA
CHY, TOWN/VILLE

STREEL, R.R. BOX NO/RUE, R R, TASIER POSIAL

PROVINCE POSTAL CODE/CODE POSTAL

TELEPHONE/ TELEPHONE

Area Code/Indicatit Régonal: Nuraper/Numéro:
SAMPLE INFORMATION/RENSEIGNEMENTS SUR L'ECHANTILLON
Sample location/Lieu de prélévement Sample nurnber/No. d'échantilion Daste coliected/Date de prétévemesnt Reference number/
| so-Puy- TH HouRS |\ ~\~ad o c roxeence

CHECK APPROPRIATE BOXES/COCHER LA CASE APPROPRIEE

[ anma
DRINKING WATER/EAU POTABLE NON-DRINKING WATER/EAU NON POTABLE

0 Treated/Epurée 2 Non-freated/Non-8purée 0 River/Riviere O Pool/ Piscine
I Sewage/ Egout o loke/iac

3 Existing well/ Puits existant
0 Other/Autre

0 New well/Nouveau puits Specify:

Spécifier;

SAMPLING INSTRUCTIONS
DIRECTIVES POUR LE PRELEVEMENT

1. Do NOT rinse sampie container — i confains sodium fhiosuiphate presanvative.
NE PAS rincer la bouteille cor eile contient fagent préservateur sodium thiosulphate de sodium,

2. Water must run for 2 to 3 minutes before collecting sample.
Laisser couler Fequ pendant 2 ou 3 minutes avant de remplir ia boutellle.

3. Hil bottle to about % inch from the tod.
Remplir ia boutellle jusgu’'a 2 cm du bouchon.

4. Deliver sample to lcboratoty immediately. Refrigerate # possible.
Retoumer 'échantilion immeédiatement au laboratoire, réfigéré si possible.

NOTE: Sampies must be submitted 1o the laboratony within 48 hours of collection.
Non potoble samples MUST be eceived within 6 hours if unrefiigerated or within 24 hours If refiigerated.

IMPORTANT: Les échanfilons doivent ariver au laboratoire dans tes 48 heures aprés e préidvement; les échantillons d'eau non-potable doivent éfre
refoumeés dans les 6 heures ou, si réfrigérés, dans les 24 heures qui suivent e préldverment,

TEST RESULTS/RESULTATS DES TESTS COMMENTS/REMARGHJES

BACTERIAL COUNT/NUMERATION DES BACTERIES
Based on 100 mi volurne/Baseé sur un volume de 100 mi

Total coltorm/ Faecat Colform/ faecal Strep./ Background/
Totcd des colibgciiles Colibacilles Fécaux Streptocogues Fécaux Joneirs de Fond

I, 9, o 1Dyt

RESULT INTERPRETATION ON REVERSE
Interpréiation des Résultats au verso

g_?im e /9 w2 Py e

;f/ fechnologue:

Date:




