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1.0

HYDROGEOLOGIC EVALUATION
PROPOSED RESIDENTIAL DEVELOPMENT

PART LOTS 1 &2, CONCESSION 6
TOWNSHIP OF GREY HIGHLANDS (EUPHRASIA)

INTRODUCTION

It is proposed to develop a 45-lot common element condominium development on a
2g.7 hectare parcel of land in part of Lots 1 and 2, Concession 6, Geographic Township

of Euphrasia, Township of Grey Highlands. The property is generally square-shaped,
and is located to the northeast of the intersection of the 7th Line and Grey County Road

30. Figures 1 and 2 show the location of the proposed development.

It is proposed to service the development with individual water wells and private

subsurface sewage disposal systems. As shown on Figure 2, the current proposed site
plan indicates thãt the 45lots are to be situated within the central portion of the of the

common element condominium development, with the balance to remain for open

space, common element roads, recreational and stormwater management purposes'

The development is located on lands of rolling to hilly relief, with slopes to the east and

west from a centrally-situated north-to-south trending hillock. Overall relief is about 16

metres, from a cential high elevation of about 418m atop the hill, down to about 412m

within the western periphery of the site and down to a low of about 402m near the

eastern limit of the site. The brow of the Beaver Valley is located about 100m to the

east. The lands are currently undeveloped with a mix of open pasture and scrub

vegetation. Lands to the south, west and north are rural, with scattered residential

homes. Lands to the east are occupied by the Beaver Valley Ski Club and a rural

residential subdivision along Windy Lane. According to on-site and NTS mapping,

Wodehouse Creek flows generally southwards within the low area along the eastern
periphery of the site, befõre turning east in the vicinity of Windy Lane, A seasonal

trinutary of Wodehouse Creek flows northwards within the western periphery of the site,

and joins Wodehouse Creek well to the north of the site'

During December 2006, one test well was drilled on the property and, along with two

existiñg off-site wells, were subjected to 6-hour pumping tests on January 10 and 11,

2OO7 lo assess the availability and quality of groundwater for residential use. A soils and

shallow groundwater inspection to characterize upper soil and shallow groundwater

conditionl was conducted January 10, 2007 .This report describes the well construction

and testing program, background geology and hydrogeology, on-site soil and shallow
groundwater conditions, the applicability of Provincial Sewage Risk Assessment
guidelines and the preliminary suitability of soils for sewage systems'

A Karst Evaluation Report, dated December 8, 2006 and prepared by Daryl W. Cowell

& Associates lnc., provides an evaluation of karst features on and in the vicinity of the

site.
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2.O GEOLOGY AND HYDROGEOLOGY

The proposed development is situated within the Horseshoe Moraines physiograph¡c

region oïsouth stof the Niagara Escarpment

tyfiteO locally are composed mostly of t¡ll'

Áöcording to 'Quaternary Geology of the

Markdale-Owen Sound Area", the soils over most of the site consist of till, either a stony

tillwith a sandy silt matrix or a tillwith a clayey silt matrix'

Based on the test pit data and the water well records for the test wells, the overburden

beneath the upland portions of the site is in excess of 10m deep. Local quaternary

mapping and the Z0ó6 Karst Evaluation indicate shallow overburden conditions in the

vicinity ót tfre lower western and eastern portions of the site.

The bedrock beneath the site consists of dolostone of the Guetph or Amabel

Formations. The dolostone will be underlain by shale of the Queenston Formation'

According to the Ministry of the Environme
present beneath the site. This bedrock
potential aquifer. Well yields are norma
readily obtained throughout the area. Due t
aquifers typically exist in the overburden'

WELL CONSTRUCTION

The following information was derived from the well records completed by the drilling

contractor tor tfre test wells, Neumann Well Drilling of Dundalk. Figure 2 shows the

location of the test wells. Copies of the water well records are included in the appendix.

Test Well 1 (On-Site):

Contractor's Log of Formations Penetrated

Deoth (ml Materials

3.0

3.1

0 - 0.6 toPsoil
0.6 - 10.7 claY with stones
10.7 - 13.7 white limestone
13.7 - 16.8 cavernous rock
16.8 - 22.55 limestone

Water was reported to have been located in the bedrock at a depth ol 22'3 metres

below grade.

2

Casing Record:
Length:
Setting:

19.2m
0.6m above grade to 18.6m belowgrade
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15.88cm lD, 16.83cm OD
0.48cm
steel

Lots I and 2, Concession 6, Euphrasia

Diameter:
Wall Thickness:
Material:

Length:
Setting:
Diameter:

WallThickness
Material:

0-4.6
4.6 - 15.2
15.2 - 18.6
18.6 - 31.4
31.4 - 49.1
49.1 - 59.4

brown clay
clay with stones
limestone
blue shale
limestone
blue/red shale

brown clay
clay with gravel
clay with stones
limestone
blue shale
shale with limestone

3.2

3.3

Open Hole: 18.6m lo22.6m belowgrade

Reported Annular seal: Grout from grade to 12.2m below grade

Test Well 2 (Southern of the Two Off-Site Wells):

Contractor's Loq of Formations Penetrated

Deoth (m) Materials

0 - 19.2
19.2 - 23.2
23.2 - 31.4
31.4 - 49.7
49.7 - 59.7
59.7 - 67.7

Water was reported to have been located in the bedrock at depths of 47.5 and 54'9

metres below grade

Casino Record:

68,3m
0.6m above grade to 67.7m below grade
0.6m abovelo24.1m below grade - 15.88cm lD, 16.83cm OD

24.1m to 67.7m - 12.7cm lD slotted liner
0.48cm
steel

Reported Annular Seal: Grout from grade to 15.2m below grade

Test Well 3 (Northern of the Two Off-Site Wells):

Contractor's Log of Formations Penetrated

Deoth (m) Materials
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59.4 - 63.1
63.1 - 63.7

Length:
Setting:
Diameter:

4 Lots I and 2, Concession 6, EuPhrasia

blue shale
red shale

Water was reported to have been located in the bedrock at depths of 30.5 and 56.3

metres below grade.

Casing Record:

Wall Thickness:
Material:

64.3m
0.6m above grade to 63.7m below grade
0.6m above to 19.2m below grade - 15'88cm lD, 16'83cm OD
19.2m to 63.7m - 12.7cm lD slotted liner
0.48cm
steel

4.1.1

Reported Annular Seal: Grout from grade to 15.2m below grade

4.0 WELL TESTING

4.1 Pumping Tests:

Test Well 1:

Test Well 1 was subjected to a 6 hour pumping test at 36 litres per minute on January

10,2OOT.Water levelswere observed in the testwellon a regular basis during pumping

and for a g95 minute period of recovery after pumping ceased. Water levels were

observed using an electronic water level meter. Pumping rates were measured using

a calibrated cóntainer, Water was discharged from the well to the ground surface

downslope of the well to the east.

Figure 3 is a semi-logarithmic plot of the test results showing the drawdown of the water

leùel in the test well versus the elapsed time from the start of pumping and residual

drawdown versus the ratio of time from the start of pumping to the time from the end

of pumping (ratio Ut'). The raw pumping test data are included in the appendix.

The water level in Test Well 1 lowered 0.05m during the first minute of pumping at 36

litres per minute and assumed a very shallow, slowly steepening downward trend' The

shallow downward trend continued to steepen slightly throughout the pumping test'

The final water level in the well was 15.1m below grade. Maximum drawdown was

0.44m, which represents 5 percent of the column of water in the well (9.43m).

Thewater level returned towithin 0.16m of the originalstaticwater level (640/o recovery)

within 60 minutes of the conclusion of pumping. Full water level recovery was observed

to have occurred within 995 minutes of the conclusion of pumping.

A total of 12,960 litres of water were pumped from the well during the 6 hour pumping
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test. The Ontario Building Code indicates that a 4 bedroom house will normally require

a max¡mum of about 2000 litres of water per day. Given the acceptable rate of water
level recovery following the test (i.e. pumping plus full recovery within 24 hours), the
yield of Test Well 1 is considered more than adequate for normal domestic service.

4.1.2 Test Well 2:

Test Well 2 is an unutilized domestic well located nearby to the northeast of the
proposed subdivision. The well was drilled in 2003 and will be placed in service when

the lot on which it is located is sold. Test Well 2 was pumped simultaneously with Test
Well 3.

Test Well 2 was subjected to a 6 hour pumping test at 16 litres per minute on January

11 ,2007 .Water levels were observed in the test well on a regular basis during pumping

and for a 1035 minute period of recovery after pumping ceased. Water levels were

observed using an electronic water level meter, Pumping rates were measured using

a calibrated container. Water was discharged from the well to the roadside ditch along

Windy Lane.

Figure 4 is a semi-logarithmic plot of the test results showing the drawdown of the water
level in the test weli versus the elapsed time from the start of pumping and residual

drawdown versus the ratio of time from the start of pumping to the time from the end

of pumping (ratio Ut'). The raw pumping test data are included in the appendix.

The water level in Test Well 2 lowered 1.80m during the first minute of pumping at 16

litres per minute and assumed a slowly steepening, shallow downward trend. The

shallowdownward trend continued to steepen slightlythroughoutthe pumping test, with

slight variance between 30 and 90 minutes due to pumping rate correction'

The final water level in the well was 40.0m below grade. Maximum drawdown was

7.30m, which represents 21 percent of the column of water in the well (35.0m).

The water level returned to within 1 .45m of the original staticwater level (80% recovery)
within 60 minutes of the conclusion of pumping. Full water level recovery was observed

to have occurred within 1035 minutes of the conclusion of pumping.

A total of 5760 litres of water were pumped from the well during the 6 hour pumping

test. The Ontario Building Code indicates that a 4 bedroom house will normally require

a maximum of about 2000 litres of water per day. Given the acceptable rate of water

level recovery following the test, the yield of Test Well 2 is considered more than

adequate for normal domestic service.

4.1.3 Test Well 3:

Test Well 3 is an unutilized domestic well located nearby to the northeast of the
proposed subdivision. The well was drilled in 2003 and will be placed in service when

the lot on which it is located is sold, Test Well 3 was pumped simultaneously with Test

5
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Well 2.

Test Well 3 was subjected to a 6 hour pumping test at 16 litres per m¡nute on January

11 ,2OOT .Water levás were observed in the test well on a regular basis during pumping

and for a 1035 minute period of recovery after pumping ceased. Water levels were

observed using an electronic water level meter. Pumping rates were measured using

a calibrated container. Water was discharged from the well to the roadside ditch along

Windy Lane.

Figure 5 is a semi-logarithmic plot of the test results showing the drawdown of the water
leùel in the test weliversus the elapsed time from the start of pumping and residual

drawdown versus the ratio of time from the start of pumping to the time from the end

of pumping (ratio Ut'). The raw pumping test data are included in the appendix'

The water level in Test Well 3 lowered 0.37m during the first minute of pumping at 16

litres per minute and assumed a slowly steepening, shallow downward trend. The

shallow downward trend continued to steepen slightly through the early portions of the

pumping test, with slight variance due to pumping rate correction. A steady downward

trenO wãs establishedãfter about 90 minutes, this downward trend lasting the remainder

of the pumping test.

The final water level in the well was 35.35m below grade. Maximum drawdown was

2.4gm, which represents 8 percent of the column of water in the well (30'84m)'

The water level returned to within 1 .44m of the original static water level (58% recovery)

within 60 minutes of the conclusion of pumping. Full water level recovery was observed

to have occurred within 1041 minutes of the conclusion of pumping,

A total of 5760 litres of water were pumped from the well during the 6 hour pumping

test. The Ontario Building Code indicates that a 4 bedroom house will normally require

a maximum of about ZOOO litres of water'per day. Given the acceptable rate of water

level recovery following the test, the yield of Test Well 3 is considered more than

adequate for normal domestic service.

4.2

6

lnterference:

Where possible, water levels in selected wells within about 200m are typically observed

during iow-rate domestic-type well pumping tests. Due to the low pumping rates

invo¡i-ed and typical off-site domestic well use which often obscures any impact which

might have ocCurred, interference observations in wells more distant are not normally

useful.

During the pumping of Test Well 1 , the water level in the closest off-site well (OW1) was

obseÑed on a regular basis during the test. OW1 is a drilled well located approximately

100m to the soutñ of Test Well 1 . The water level in OW1 was observed to lower 0.03m

during the pumping of TestWell 1, an insignificant impact. Thewater levelobservations
for OW1 are shown on Figure 6. The observation data are included in the appendix'
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During the combined testing of Test Wells 2 and 3, a drilled well (OW2) located 58m

north õf Test Well 2 and 90m south of Test Well 3 was observed on a regular basis.
Although other wells are located in the vicinity of Windy Lane and Test Wells 2 and 3,

the home which OW2 serves is seasonal and was not in use during the testing per¡od.

As such, OW2 provides an ideal observation well as well use will not have interfered

with possible impacts from the pumping test. The water level in OW2 lowered a total of
2.5m by the conclusion of pumping from Test Wells 2 and 3. While significant, this
degree of interference is relatively minor in comparison to the available drawdown in the
test wells (e.g. 31 to 35 metres). The water level observations for OW2 are shown on

Figure 7. The observation data are included in the appendix'

It should be noted that aquifer conditions in the vicinity of Test Well 1 will differ from that
in the vicinity of Test Wells 2 and 3, as Test Wells 2 and 3 are located near the brow of
the Beaver Valley, while Test Well 1 is located somewhat inland of the brow. Static
water levels near the brow will be lower than inland, due to the drainage effect of the
valley. Wells near the brow will often be necessarily drilled deeper into the underlying

Queenston shale to provide adequate available drawdown. Although the yield and

interference potential identified at Test Wells 2 and 3 are entirely adequate for domestic
purposes, it is anticipated thatwellswithin the proposed developmentwilltend to exhibit
performance more typical of Test Well 1 , rather than that of Test Wells 2 and 3, as the
proposed subdivision is located somewhat inland of the brow of the valley.

Widely spaced drilled wells on relatively large, privately serviced lots, operating on a
domeõtic supply-demand basis do not normally cause adverse mutual water level

interference. ln this case, acceptable degrees of drawdown during testing and

acceptable water level recovery after testing indicates that cones of influence will be of
limited size and will be very limited in duration during normal domestic use. lt should be

noted that in excess of 2.9 to 6 times the maximum daily water demand of a normal four
bedroom home was pumped from each of the test wells with acceptable impact to

aquifer resources.

There were no complaints of adverse water supply interference reported during the

testing program.

7
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4.3 Well Testing Summary:

Only drilled wells completed in accordance with Ontario Regulation 903 are

recommended.

WATER QUALIW

5.1 Bacteriological Water Quality:

Samples of water was collected from the three test wells at the conclusion of their

respective pumping tests and submitted to Ma>xam Analytics lnc. for bacteriological

análysis. me sampìeswere collected in laboratory-supplied bottles and stored in an ice-

packed cooler for transPort.

The sample from Test Well 1 was reported to contain no Total Coliform or E. Coli

bacteria and a low and acceptable level of background bacteria'

The sample from Test Well 2 contained a low, but detectable level of Total Coliform

bacteria (O CfUlf 00mL), no detectable E.Coli bacteria and a low and acceptable level

of background bacteria.

The sample from Test Well 3 was reported as overgrowth.

Test Wells 2 and 3 were drilled in 2003 and have remained dormant since that time'

Although the pumping contractor reported chlorinating the wells prior to the pumping

test, thã long-1"rr dõrmancy likely contributed to the detection of Coliform bacteria

and/or bacteria overgrowth. Íest Wells 2 and 3 should be fully disinfected and purged

8

5.0

361/minSafe Yield* 16 L/min 16 L/min

78Coefficient of Transm issivity (m2lday) 2.0 6.5

5o/oPercent Available Drawdown Used 21o/o 8%

Available Drawdown (m) 9.43 35.00 30.74

82Specific Capacity (L/min/m) 2.2 40

6 hoursDuration 6 hours 6 hours

36Pumping Rate (L/min) 16 16

Pumping Water Level (m below grade) 13.56 35.3540.00

Water Level Drawdown (m) 0.44 2.497.30

Static Water Level (m below grade) 13.12 32.70 32.86

Date of Test Jan,10,2007 Jan.11,2007 Jan. 1 1,2007

Test Well 1 Test Well 2 Test Well 3
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prior to re-sampling.

The acceptable bacteriological qual¡ty of water from TW1 indicates that the aquifer is
bacteriologically secure on-site, howeverTW2 and TW3 must be re-sampled to conf¡rm
this condition.

Copies of the laboratory analytical reports are included with the general chemistry
results in the appendix.

5.2 ChemicalAnalvsis:

Samples of water were collected from the test wells at the conclusion of their respective
pumping tests and submitted to Maxxam Analytics lnc. for general chemical analysis.
The samples were collected in laboratory-supplied bottles and stored in an ice-packed
cooler for transport.

The general quality of water from the wells is similar and typical of groundwater in

southern Ontario. The water from the wells is slightly alkaline with a pH value of 8.1 to
8.3. The water from the wells is typically hard, with a hardness value of between 220

and 310 mg/L as CaCOr.

ThesodiumcontentofthewaterfromTWl at2gmgilslightlyexceedsthelevelatwhich
it is recommended that the local Medical Officer of Health be notified so that physicians

for persons on sodium-restricted diets can be advised (20m9/L), but is well below the
aesthetic Drinking Water Quality Standard of 200m9/L.

The turbidity of the water from Test Wells 2 and 3 (121 and 5.5NTU) and the colour of
the water from Test Well 3 are elevated. The water from these wells was visibly slightly
turbid (particularly Test Well 2) at the conclusion of the pumping tests. As above, the
dormancy of the wells will have contributed to shortterm elevated turbidity and colour
in the water. Additional well development prior to introduction of the wells to service will

reduce turbidity and colour to acceptable levels.

All other parameters determined were at acceptable concentrations.

Copies of the laboratory analytical results are included in the appendix.

6.0 SOILS INVESTIGATION

Test Pits:

Eight test pits were excavated using backhoe equipment on January 10,2007 . The test
pits ranged in depth from 1 .4to 1.7 metres, averaging 1 ,5m. The soil profile was logged

in each hole and representative soil samples were collected from each identified soil

horizon for subsequent classification, analysis and storage. Figure 2 shows the
approximate test pit locations. The following table provides a summary of the analytical
results for selected, representative soil samples.

9

6.1
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Table 1 : Summarv of Soil Analytical Data

Note: The above coefficients of permeability ("k" values) and T-times (percolation
rates) are estimates based on field observation, laboratory gra¡n-size analysis,
experience with similar soils and guidelines of the Ontario Building Code.

The typical soil profile consists of a very compact sandy silt with some clay and
overlying a dense clayey silt. The upper sandy silt exhibits a T-time in the range of 45
to 49 minutes per centimetre while the underlying clayey silt exhibits a Ttime in excess
of 50 minutes per centimetre. The underlying clayey silt was not encountered at Test
Pits 3 and 7 while the overlying sandy silt was not encountered at Test Pit 5.

Complete test pit logs and grain-size curyes are included in the appendix.

6.2 ShallowGroundwaterConditions:

Shallow groundwater and/or evidence of shallow groundwater (i.e. soil mottling,
discolouration) was encountered in most test pits on January 10,2007. The following
table summarizes the watertable observations.

3741220.58/5 45 to 4910-60

0.97t4 0285121 45 to 4910-6

0.65/3 0115732 >5010-7

1.2412 0225622 45 to 4910-6

340.92t1 0462 >5010'7

Gravel %Sand %S¡It %Clay %

Depth
(m)

Test
PiU

Sample

T-Time
(min/cm)

uku

(cm/sec)
Grain-Size Distribution

TP6 emergent water at 0.8m below grade

TP5 emergent water at 0.8m below grade

TP4 emergent water at 0.6m below grade

TP3 emergent water at 0.6m below grade

TP2 emergent water at 0.5m below grade

TP1 emergent water at 0.3m below grade

Test Pit lnferred High Watertable Level



lan D. Wilson Associates Limited 1l Lots I and 2, Concession 6, EuPhrasia

TP8 emergent water at 0.6m below grade

rP7 No groundwater or evidence of groundwater en6ountered to 1.5m

below grade

6.3

Samples of emergent groundwater were collected from Test Pits 4 and I to confirm the

nitrate content of shallow groundwater. The samples were collected in laboratory-

supplied bottles, stored in an ice-packed coolerfortransport and submitted to Maxxam

Analytics lnc. for chemical analysis. The samples were reported by the laboratory to

contáin no detectable nitrate. Copies of the laboratory analytical results are included in

the appendix.

Preliminary Septic System Design:

Under the Ontario Building Code, for a Class 4 sewage disposal system to operate
effectively, the leaching ned must be located in soilwith a percolation rate (T-time) of
between i and 50 minules per centimetre and the base of the absorption trenches must

be situated at least 0.9m above the high ground water table, bedrock or a soil with a
permeability of greater than 50 minutes per centimetre. To achieve a normal, in-ground

installation,'the high groundwater table, rock or soil with a permeability of greater than

50 min/cm must be situated at least 1.5 to 1.8 metres below grade.

Due to elevated watertable conditions and the presence of low-permeability soils at

most test pits, except for a small area in the vicinity of Test Pit 7, the bases of tile
trenches are required to be raised above grade. Fully raised tile beds are recommended

in the vicinity of Test Pits 1 and 2while partially raised tile beds (bases of tile trenches

0.1m to 0.4m above grade) are recommended in the vicinity of Test Pits 3, 4, 5, 6 and

8.

Site specific test pits are recommended on a lot-by-lot basis at septic system approval

stage to confirm soil and shallow groundwater conditions.

DEVELOPMENT IMPACT

Under the current Ministry of the Environment "Technical Guideline For lndividual On-

Site Sewage Systems : Water Quality lmpact Risk Assessment", each proposed

developmeñt utiizing individual on-site sewage systems requires an assessment of
ground'water impacipotential. The purpose of the assessment is to ensure that the

ãischarge from the individual on-site sewage systems will have a minimal effect on

groundriater and the present or potential use of adjacent properties. Following the

ãetermination of background shallow groundwater nitrate levels, the assessment
involves a three-step pròcess, with the need to advance to the next step dependant on

the requirements otitre previous step. Where the background nitrate content of shallow

groundwater exceeds 10 mgil, additional development cannot normally be supported.

The background nitrate content of shallow groundwater from the test pits was non-

7.0
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detectable.

Under Step 1 of the guideline, for developments where the lot size for each private
residence within the development is one hectare or larger (with no lots being less than
0.8ha in area), the risk that the limits imposed by the guideline may be exceeded is
considered acceptablewith no additionalhydrogeologicassessment. The proposed lots
are less than 0.8ha in size, therefore Step 1 of the guideline does not apply to this
development.

Step 2 of the guideline is only applicable where groundwater resources can be
confidently demonstrated to be hydraulically isolated from potential sewage pathways,
which will not the case for this proposed development.

To calculate the maximum lot density of the 29.7 hectare site, under Step 3 of the MOE
guideline, a mass-balance calculation is used to assess the development impact
potential of the proposed lots. Under the current MOE guideline only infiltrating
precipitation and the volume of water contained in the sewage may be considered as
dilutants for the nitrate contained in septic effluent. To establish the infiltration rate, the
percentage of the local water surplus which may infiltrate is calculated using the
Rational Method approach. According to the soil evaluation, the soil profile consists
mainly of fine-grained sediments with some minor sandy components (infiltration factor
15o/o), the overall relief is rolling to hilly (infiltration factor 15%) and the coverwill be
mixed (infiltration factor 15o/o), all resulting in an infiltration factor of 45%. The average
annual water surplus forthe area is about 406mm (16 inches). As such, the annual
infiltration rate will be 183mm (45% of 380mm), representing 1 8o/o of average annual
precipitation at the Durham weather station (1024.4mm). This value is reduced slightly
(5% to 8%) to account for the overall effects of impervious areas (i,e. to 168mm/year).
Accordingly, approximately 4.99x107 litres of water will annually join the groundwater
regime on the entire parcel.

The following mass-balance formula is used to calculate the maximum permissible
annual sewage loading:

QtC-=QsCs+QpCp

Q, = Sum of Q. and Qt
Cr = Maximum nitrate concentration
Qs = Volume of sewage (1000 L/day/lot)
Cs = Nitrate content of sewage (40 mg/L)
Qp = lnfiltration
Cp = Nitrate content of shallow groundwater (zero)

Therefore
(Q.+ 4.99x10? Llyr) x 1Omg/L = (Qs x 40mg/L) + (4.99x107 Llyr x 0mg/L)

Qs = 1.66x107Uyr

Where
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The above assessment approach, conducted in accordance with Ministry of the
Environment Guidelines, does not consider sewage dilution by groundwater flow-
through nor does it consider denitrification processes in the subsurface. As such, the
assessm ent wi ll over-esti m ate the actual deg ree of g rou ndwater i m pact of the proposed
lots, this considered a safety factor.

Based on a sewage generation rate of 1000l/day as specified by the guideline, the
maximum lot density allowable on the 29.7 hectare property under the current Ministry
of the Environment Guideline is 45 lots.

8.0 CONCLUSIONS

Test Wells 1,2 and 3 have safe yields of 36, 16 and 16 litres per minute,
respectively. Based on acceptable rates of water level recovery following testing
and acceptable mutual interference potential, these well yields are considered
sufficient for domestic use. Aquifer yield is indicated to likely be more favourable
within the proposed development area and Test Well 1, in comparison to yield
in the vicinity of Test Wells 2 and 3, which are located near the brow of the
Beaver Valley.

2 Only drilled wells completed in accordance with Ontario Regulation 903 are
recommended.

The bacteriological quality of water from Test Well 1 was acceptable. The
bacteriological quality of water from Test Wells 2 and 3 indicated slightly
elevated levelsof coliform bacteria, orovergrowth, likelya resultof the dormancy
of thesewells since construction in 2003. While the quality of waterfrom on-site
Test Well 1 will be more representative of on-site water quality, Test Wells 2 and
3 should be chlorinated, purged and re-sampled to confirm bacteriologicalwater
quality for these wells.

The chemical quality of the water from the test wells was similar and acceptable.
The sodium content of the water from Test Well 1 slightly exceeds the level at
which it is recommended that the local Medical Officer of Health be notified so
that physicians for persons on sodium-restricted diets can be advised (20m9/L),
but is well below the aesthetic Drinking Water Quality Standard of 200m9/L.
Extended re-development of Test Wells 2 and 3 will reduce turbidity and colour
to acceptable levels following dormancy.

Widely-spaced drilled wells in normal domestic use on the large proposed lots
represent an acceptable and low risk of disruptive water level interference based
on good aquifer response during and following testing.

Under the current Ministry of the Environment guidelines, the 29.7 hectare
development can theoretically support up to 45 lots from a sewage impact
viewpoint,

1

3

4

5

6.



lan D. Wilson Associates Limited

10.

74

The soils investigation identified the soil profile to typically consist of a very
compact sandy silt overlying a dense clayey silt.

Partially to fully raised tile beds are recommended for most of the development
due predominant high watertable conditions and the presence of low-
permeability soils at relatively shallow depths. Site-specific test pits are
recommended on a lot-by-lot basis at individual sewage disposal system
approval stage.

Site plan analysis is recommended to confirm that partially to fully raised tile
beds are viable for the 45 lots with all required setbacks (e.9. from water wells,
houses, lot lines, etc...).

From water supply, development impact and preliminary sewage system
suitability viewpoints, the proposed 29.7 hectare development is considered
viable, subject to the conclusions, Iimitations and recommendations outlined in

this report.

IAN D. WILSON ASSOCIATES LIMITED

Geoffrey Rether, B.Sc., P.Geo.

June 20, 2007

Lots I and 2, Concession 6, Euphrasia
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Lots 1&2, Conc. 6, EuPhrasia
Test Well 1 Pumping Test
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Lots 1&2, Conc. 6, Euphrasia
Test Well 2 Pumping Test
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Lots 1&2, Gonc. 6, EuPhrasia
Test Well 3 Pumping Test
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Lots 1&2, Gonc. 6, EuPhrasia
January 10,2007 Observations - OW1
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Lots 1&2, Gonc. 6, EuPhrasia
January 11,2007 Obseruations - OW2
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Proposed Residential Development
Lots 1 and2, Goncession 6, Euphrasia

Test Well 1

Date of Test:
Static Water Level:
Measuring Point:
Pumping Rates:

January 10,2007
13.89m below measuring point
0.77m above grade
36L/min

7 60 -0.16014.050
508.2 14.060 -0.170
4010 14.070 -0.180

13 30 -0.21014.100
2019 14j20 -0.230

21 18 -0.24014.130
1623.5 -o.24514.135
1426.7 14.140 -0,250

31 12 -0.26014.150
1037 -0.27014.160
I41 14.165 -0.275
I46 -0.28014.170

52.4 7 -0.29014.180
661 -0.29514.185
573 14.190 -0.300
491 14.200 -0.310

121 3 -0.31014.200
181 2 -0.33014.220

1361 14.250 -0.360
14.330360 -0.440

330 -0.39514.285
300 -0.37514.265
270 -0.36014.250

14.235240 -0.345
14.220210 -0.330

180 -0.31014.200
150 -0.29514.185
120 -0.27014j60
90 -0.240r4.130

14.09060 -0.200
14.08050 -0.190

40 -0.17514.065
30 -0.15514.045
20 -0.13014.020

14.01518 -0.125
14.01016 -0j20

14 -0.11514.005
12 -0.1 1514.005
10 -0.10513.995
I -0.10013.990
I 13.980 -0.090

13.9707 -0.080
13.9656 -0.075

5 -0.07013.960
4 -0.06013.950
3 -0.05013.940

13.9402 -0.050
1 -0,05013.940
0 0.00013.890

lm)(m bmo)minutes) m bmo)

tminutes DrawdownLevelTime mLevel
WaterElapsedTime DrawdownLevel

WaterPumoino idual



1.4 995 0.00013.890

Note * Recovery Shown as Ratio Vt'



Proposed Residential Development
Lots 1 and2, Concession 6, EuPhrasia

Test Well 2

Date of Test:
Static Water Level
Measuring Point:
Pumping Rates:

January 11,2007
33.20m below measuring point
0.5m above grade
161/min

* Shown as tlt'

1 0.0033.20
40'10 34. -1.45

3 -1.7434.94
20 -2.1035.30
1821 35.39 -2.19
1623.5 -2.3035.50

26.7 14 35.74 -2.54
1231 35.92 -2.72
1037 -2.9936.19

41 I 36.40 -3.20
I46 36.59 -3.39
752.4 -3.6036.80

61 6 -3.8837.08
73 5 -4.1537.35

491 37.60 -4.40
3121 37.93 -4.73
2181 -5.0938.29

361 1 -5.5738.77
360 40.50 -7.30

40.46330 -7.26
300 -7.1040.30
270 -6.8940.09
240 -6.7039.90
210 39.70 -6.50

39.20150 -6.00
38.91120 -5.71

90 -5.3938.59
60 -5.2038.40
50 -4.9538.15
40 37.68 -4.48

37.2530 -4,05
20 -3.5236.72
18 -3.4336.63
16 -3.3236.52
14 36.40 -3.20

36.2712 -3.07
36.1210 -2.92

9 -2.8236.02
B -2.7035.90
7 -2.6035.80
6 35,59 -2.39

35.505 -2.30
35.424 -2.22

3 -2.0235.22
2 -1.8835.08
1 -1.8035.00

33.200

lminutes m bmo)m bmo)
Time(minutes)* DrawdownLevel

Time Elapsec Drawdown
PumElapsed Water ual



Proposed Residential Development
Lots 1 and2, Concession 6, EuPhrasia

Test Well 3

Date of Test:
Static Water Level
Measuring Point:
Pumping Rates:

January 11,2007
33.46m below measuring Point
0.60m above grade
161/min

Note as Ratio Vt'

1 104 0.26
7.3 57

0 -1.65
-1.7420

19 20 35, -1.90
10 35.47 -2.01

41 9 -2.02
46 I -2.0435.50

752.4 35. -2.06
61 6 .54 07
73 5 -2.09
91 4 35.57 -2.11

3121 35.59 -2.13
2181 35.59 -2.13

361 1 35.59 -2.13
360 -2.4935.95
300 35.84 -2.38
240 35.74 -2.28
180 35.55 -2.09
1 35.42 -1.96
120 -1.8435.30
95 -1.7035.16
60 34.81 -1.35

34.82 -1.36
40 34.52 -1.06
30 34.38 -0,92
25 -0.8434.30
20 34.30 -0.84
15 34.17 -0.71
10 34.06 -0.59
I 34.06 -0.60
I 34.06 -0.60
7 -0.6234.08
6 34.1 3 -0.67
5 33.95 -0.48
4 33.95 -0.49
3 -0.52
2 -0.5634.02
1 3733.
0 0.00

mminutes) m bmp)
(minutes)* e rawdown

ater Water
EI ater



Proposed Residential Development
Lots 1 and2, Concession 6, EuPhrasia

Observation Well Data

January 10,2007 Observations (Test Well I Pumping)

Observation Well I

360 -0.0313.12
300 -0.0313.12

-0.0113.10240
13.10180 -0.01
13.09120 0.00

60 0.0013.09
-15 0.0013.09

m
lm bmo(minutes) Chanqe

Time LevelLevel
Elaosed WaterWater

January 11,2007 Observations (Test Wells 2 and 3 Pumping)

Observation Well2

35.13347 -2.50
305 -2.3935.02
245 -2.2434.e!7
185 -2.O734.70

34.45125 -1.82
34.1460 -1.51
32.63-14 0.00

lm)
(m bmo)minutes) Chanoe

LevelTime Level
Water Water



TEST PIT LOGS Gompleted Januarv 10. 2007

MATERIALS
dark brown TOPSOIL
grey-brown, very compact, wet clayey SILT with some fine sand

grey, dense, dry SILT with some clay and fine sand

TEST PIT

TPl

a

a

Test Pit stable and wet upon completion

Emergent groundwater observed at 0.3m below grade

TP2 0-0.2
0.2 - 0.7

0.7 - 1.5

dark brown TOPSOIL
brown, compact, wet SILT with some clay and fine sand

grey, dense, dry clayey SILT with traces of fine sand

o

a

a

Test Pit stable and wet upon completion

Emergent groundwater observed at 0.5m below grade

Sample 1 - 0.9m

Clay - 34o/o

sitt - 62%

Sand - 4%

TP3 0-0.2
0.2 - 1.5

dark brown TOPSOIL
grey-brown, compact to very compact, wet SILT with some clay

and fine sand

I

a

Test Pit stable and wet upon completion

Emergent groundwater observed at 0'6m below grade

TP4 0 - 0.2 dark brown TOPSOIL

0.2 - 01 brown, loose, wet siltY SAND

0.7 - 1.7 brown-gray, dense, dry slLT with some clay and fine sand
. Test Pit unstable and wet upon completion
. Emergent groundwater observed at 0.6m below grade
. Sample2-12m

Clay - 22o/o

s¡tt - 56%

Sand - 22o/o



lan D. Wilson Associates Limited

TEST PIT LOGS

TEST PIT DEPTH (m) MATERIALS

TP5 0-0,2
0.2 - 1.5

Gompleted Januarv 10. 2007

2

dark brown TOPSOIL
grey to grey-brown, compact to very compact, wet clayey SILT

with some fine sand

o

a

Test Pit stable and wet upon completion

Emergent groundwater observed at 0.8m below grade

Sample 3 - 0.6m

Clay - 32%
sitt - 57%
Sand - 11o/o

TP6 0-0.2
0.2 - 1.0

1.0 - 1.4

dark brown TOPSOIL
brown, lightly compact, dry to wet silty SAND with traces of

clay, stony
grey, dense, dry clayey SILT, stonY

a

a

Test Pit stable and wet upon completion

Emergent groundwater observed at 0.8m below grade

TP7 0-0.1
0.1 - 1.5

dark brown TOPSOIL
brown to grey-brown, dense, dry SILT with some clay and sand,

stony

a

o

a

Test Pit stable and dry upon completion

No emergent groundwater encountered

Sample 4 - 0.9m

Clay - 21%

sitt - 51%

Sand - 28%



lan D. Wilson Associates Limited

TEST PIT LOGS

TEST PIT DEPTH lm) MATERIALS

TP8 0-0.2
0.2 - 0.8

0.8 - 1.3

Completed Januarv 10. 2007

3

dark brown TOPSOIL

brown, lightly compact, wet sandy SILT with some clay

grey, dense, dry clayey SILT with some fine sand, stony

a

o

a

Test Pit stable and wet upon completion

Emergent groundwater observed at 0.6m below grade

Sample 5 - 0.5m
Clay - 22o/a

sitt - 41%
Sand -37%



GRAIN SIZE DISTRIBUTION CHART
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GRAIN SIZE DISTRIBUTION CHART

100

90

PRoJEcri sAMPLE Test Pits 5 and 7 DATE

HyDRoMETERANALvsTs <--+--> srEVE NUMBER (us sTANDARD srEVE srzEs)

0.01 0.1

GRAIN SIZE IN MILLIMETRES

100

0

20

'10

90

100

oz
U)
U)I
t--z
ul
(_)
É.
uJ(L

3070

60 40

50

60

70

50

40

30

20

o
uJz
Ful
É.
t--z
LUo
É.
ul
À

80

0

/

/

/

/"ë

v
/

tl
l.

0.0001

CLAYSIZE

0.00'l

IAN D. WLSON ASSOCIATES LIMITED

10

SILTSIæ sru,¡bsze GRAVELSIZE
COBBLE
SIZE



GRAIN SIZE DISTRIBUTION CHART
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MAXXAM JOB #: A703737
Received : 2OOT I 01 112, 1 1 

=1 
5

Sample Matrix:Water
# Samples Received:5

Date

Your Project #: KIENER
Your C.O.C. #: 00498346

Date

Report Date: 2007/01/1 8

Method

Attention: Geoff Rether
lan D Wilson Associates Ltd
PO Box 299
76722 Airport Rd
Clinton, ON
NOM 1 LO

Carbonate, Bicarbonate and Hydroxide
Chloride by Automated Colourimetry
Colour
Conductiv¡ty
Dissolved Organic Carbon (DOC)

Dissolved Organic Carbon (DOC)

Fluoride
Hardness (calculated as CaCO3)
Lab Filtered Metals by ICPMS
lon Balance (% Ditference)
Anion and Cation Sum
Coliform/ E. coli, CFU/100mL
Ammonia-N
Ammonia-N
Nitrate (NO3) and Nitrite (NO2) in Water
pH
Orthophosphate
Sat. pH and Langelier lndex (@ 20C)
Sat. pH and Langelier lndex (@ 4C)
Sulphate by Automated Colourimetry
Total Dissolved Solids (TDS calc)
Turbidity

3
3
3
3
3
1

2
3
3
3
3
3
3
2
1

5
3
3
3
3
3
3
3

N/A
N/A
NYA

N/A
N/A
N/A
N/A
20071o1116
N/A
20071o1116
N/A
N/A
N/A
N/A
N/A
l,UA
N/A
f\UA

N/A
N/A
t{/A
NiA
N/A

6 Ont SOP 0083
20071o1115
2007101117 cAM soP 0463
2007101 117 CAM SOP-0041 2

2007 101 I 1 6 CAM SOP-041 4
20O71O1115 Ont SOP 0622
2007101116 Ont SOP 0622
2007 lO1 I 17 Ont SOP-0621
2007101115 ATL SOP 00048
2007 lo1 /17 cAM SOP-00447
2007101115
2007101115
2007 lo1 I 12 cAM SOP-00551
2007/01¡6 cAM soP 0441
2007101117 cAM soP 0441
20071O1116 Ont SOP-0100
2007101¡6 Ont SOP 0067
2007 lo1 117 cAL soP-01 9ô
20071o1115
2007/o1115
2007101¡7 soP 0848
2007101115
2007 101 I 13 CAM SOP-0041 7

2320B,

SM,1500 Cl E
APHA 2120
sM 2510
SM 5310 B

sM 5310 B

APHA 4sOOFC

SM 23408
EPA 6020

MOEE E3407
us GS l-2522-90
us GS t-2522-90
sM 4500 No3 I

SM 45OOH

SM 45OO P-F

EPA 375.4

APHA 2130

* RPDs calculated using raw data. The rounding of final results may result in the apparent difference.

London: 4053 Meadowbrook Drive, Unit 101 , N6L 1 EB Telephone (519) 652-9444 Fax(519) 652-8189

Page 1 of 15
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IVra#.atTl DTlrìera bj sewice a¡td Science
yyrvay. ma ts mânalytlcs.somglyarqs lEc

Attention: Geoff Rether
lan D Wilson Associates Ltd
PO Box 299
76722Airport Rd
Clinton, ON
NOM 1 LO

Your Project #: KIENER
Your C.O,C. #: 00498346

Report Date: 2007/01/1 8

-2-

Encryption 
"", &1,*fü i:,"":,',"J;:.,_ *,,,

Please direct all questions regarding this Certificate of Analysis to your Proiect Manager

CHRISTINE GRI PTON, Project Manager
Email: Christine.Gripton @ ma>o<amanalytics.com
Phone# (51 9) 652-9444 Ext:250

===-===-=:==-=====================-=========-====-=======----
Maxxam has procedures in place to guard against improper use of the electronic signature and have the required "signatories', as per sect¡on

5.10.2 of tso/lEc 17025:2005(E), signing the reports. scc and oAEAL have approved this reporting process and electronic repoft format.

For Seruice Group specific validation please refer to the Validation Signature Page

Total cover Pages: 2

London: 4053 Meadowbrook Drive, Unit 1 01 , N6L 1 EB Telephone (51 9) 652-9444 Fax(51 9) 652-81 89

Page 2 of 15
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Maxxam Job #:4703737
Report Date: 2007/01/1 I

lan D Wilson Associates Ltd
Client Project #: KIENER
Project name:
Sampler lnitials:

RESULTS OF ANALYSES OF WATER

TEST WELL Illnits lC BatchìL
:OC Number 00498346

iampling Date 20071o1110
16:30

¡laxxam lD Q50433

= Not detected

= Heportable Detection Limit
Batch = Quality Control Batch

IVAration pH (@ 4C) NI/A7.36 '1144537
Saturation pH (@ 20C) N/A 1 144536N/A7.12

N/ALangelier lndex (@ 4C) N/A0.753 1144537

Langelier lndex (@ 20C) N.I/A 1 144536N/A1.00

7olon Balance (% Difference) N/A1.88 1144529
Oation Sum me/L 1 144530N/A7.58

møLCarb. Alkalinily (calc. as CaCOS) 14 't14451A
Calculated TDS mg/L 114,15391386

mg/LBicarb. Alkalinity (calc. as CaCO3) 1301 1 14451 8

Anion Sum 7.87me/L 1 1 44530N/A

RCAPCALCULATIONS

\itrate (N) 1.3mS/L 1 1443550.1

møLNitrite (N) 0.010.02 1 14435s

Dissolved Chloride (Cl) 52møL 1 1450951

mg/LAlkalinity (Total as CaCO3) 1304 114r',892

Turbidity 0.3NTU 1 1437800.1

mSiL)issolved Sulphate (SO4) 111 1 145109

pHpH 8.1 1 144889N/A

Orthophosphate (P) mS/L 1145110c.01ND

møtDissolved Organic Carbon 0.1o.7 1144141

Hardness (CaCO3) mS/L 11445261310

møLFluoride (F-) 0.1ND 1145445

Conductivity umho/cm 1 1448912745

TCUColour 5ND 1 145852

Total Ammonia-N møL 1144379).050.13

INORGANICS

Page 3 of 15
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Maxxam Job #:4703737
Repoft Dale:20071O1118

?yrvyy. Baxìãoltnalyllcs, com
lan D Wilson Associates Ltd
Client Project #: KIENER
Project name:
Sampler lnitials:

RESULTS OF ANALYSES OF WATER

Units )C BâtchRDLTEST WELL 2
00498346IOC Number

ìampling Date 2007t01111
16:OO

o50rHJ4Vlaxxam lD

ND = Not detected
RDL = Reportable Detection Limit
QC Batch = Quality Control Batch

7.48N/ASaturation pH (@ 4C) 1't44537N/A

N/ASaturation pH (@ 20C) 1 144536N/A7.23

l',1/A0.864N/A-angelier lndex (@ 4C) 1144537

NUA-angelier lndex (@ 20C) 1 1 44536N/A1.11

NiA2.80o/olon Balance (% Difference) 't't41529

me/LCation Sum 1 14,1530N/As.68

16mS/LCarb. Alkalinity (calc. as CaCO3) 1144518

mS/LCalculated TDS 1 1445391287

1275mdLBicarb. Alkalinity (calc. as CaCO3) 'l 1¿+4518

me/LAnion Sum 1 1 44530N/A6.00

RCAPCALCULATIONS

mS/Ltlitrate (N) 1 1443s50.1ND

Nitrite (N) 0.01NDmøL 1 144355

mg/LDissolved Chloride (Cl) 1 14509513

Alkalinity (Total as CaCOS) 11448971280møL

NTUTurbidity 1 1437800.312',l,

Dissolved Sulphate (S04) 1 145109113møL

pHcH 11,14895NiA8.3

Crthophosphate (P) 1 1451 101.01NDmS/L

0.11.5møLDissolved Organic Carbon 1 144851

mdLHardness (CaCO3) 11445261250

0.10.4møLFluoride (F-) 't14s445
,rmho/cmConductivity 1 1448962533

5NDTCUColour 1 1 45852

møLfotal Ammonia-N 1 1443801.050.24

INORGANICS

Page 4 of 15
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Maxxam Job #:4703737
Reporl Date: 2007101 118

.Dñttat, and Sclace

lan D Wilson Associates Ltd
Client Project #: KIENER
Project name:
Sampler lnitials:

RESULTS OF ANALYSES OF WATER

le EâtêhTEST WELL 3Units îC BetchRDLTEST PIT 4
3OC Number 0049834600498346

Sampling Date 200710't111
15:45

2007101111
13:OO

¡âxxâm lD 050435 o504il6

!D = Not detected
ìDL = Reportable Detection Limit
lC Batch = Quality Control Batch

7.55N/ASaturation pH (@ 4C) N/A1144537

N/ASaturation pH (@ 20C) N/A1 1445367.30

11445370.658N/ALangelier lndex (@ 4C) lVA

N/ALangelier lndex (@ 20C) N/A11¿145360.908

1144529o.674o/olon Balance (% Difference) N/A

me/LOation Sum N/A11,145304.86

11445183mdLOarb. Alkalinity (calc. as CaCO3) 1

mdL3alculated TDS 111,+4539231

114¿1518230møL3icaô, Alkalinity (calc. as CaCO3) 1

me/LAnion Sum N/A11¿145304.79

RCAPCALCULATIONS

mdL!itrate + Nitrite 0.1ND 1144494

1 144Í|550.1møLNitrate (N) 11444940.1ND

mdLNitrite (N) 1.01ND11¿MiÌ55ND 114/¡494

Dissolved Chloride (Cl) 1 1450953mdL 1 14509s1

234møLAlkalinity (Total as CaCO3) 11144497 114,r'.897

Turbidity 1 1437805.5NTU 1 1437800.1

NDmdLDissolved Sulphate (S04) 1 1,151 0911145109

cH 11,148958.2pH 1 1 44895N/A

NDmdLCrthophosphate (P) 1 14s1 101.011145110

møL)issolved Organic Carbon 11¿148512.1 I 1 448510.1

220mdLlardness (CaCO3) 114452611144526

mS/L:luoride (F-) 11454450.2 11454450.1

1 144896459umho/cmConductivity 1 1448962

TCUColour 1 1458526 11458525

0.15mdLTotal Ammonia-N 1144379c.051144379

INORGANICS
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Maxxam Job #:4703737
Repoft Date: 20071O1/18

lan D Wilson Associates Ltd
Client Project #: KIENER
Project name:
Sampler lnitials:

RESULTS OF ANALYSES OF WATER

)e BâtôhRDITEST PIT 8LJnits
oo4983463OC Numher

2007101111
13:30

Sampling Date
o50437ilâxxâm lD

ND = Not detected
RDL = Reportable Detection L¡m¡t

QC Batch - Quality Control Batch

0.1NDmS/LNitrate + Nitrite 1144r',94

11444940.1NDmg/LN¡trate (N)

1.010.01mS/L\itrite (N) 1144494

INORGANICS
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Maxxam Job #:4703737
Repoft Date: 20071O1118
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lan D Wilson Associates Ltd
Client Project #: KIENER
Proiect name:
Sampler lnitials:

ELEMENTS BY ATOMIC SPECTROSCOPY (WATER)

TFST WFI L 3TEST WELL 2TEST WELL 1ln¡ls lC BetchìDL
00498346IOC Number 0049834600498346

iampling Date 20071o1111
15:zl5

20071o1111
16:00

2007/01110
'16:3O

(l5L)433,¡exxâm lLt 050435Q50434

ND = Not detected
RDL = Repoñable Detection Limit
QC Batch - Quality Control Batch

NDNDUøLDissolved Phosphorus (P) 1 1 4546850ND

NUTRIENTS

ND6udLDissolved Zinc (Zn) 11454685ND

udLDissolved Vanadium (V) 1NDNDND 1 1 45468

0.70.3udL)issolved Uranium (U) 1 1 454680.10.6

udLf issolved Titanium (Ti) 5NDNOND 1 1 45468

NDNDudL)issolved Thallium (Tl) 1 1 45468t.05ND

uS/L)issolved Skontium (Sr) 11 700320063 1 1 45468

1 100029000ugLDissolved Sodium (Na) 1 1 454681005300

NDudLDissolved Silver (Ag) 0.1NDND 1 1 45468

39002500udLDissolved Silicon (Si) 1 1 454685031 00

NDudLDissolved Selenium (Se) 2NDND 1 1 45468

7900950udLDissolved Potassium (K) 1 1 4s4682005700

NDuS/LDissolved Nickel (Ni) 1 1 454681NDND

1NDuøLDissolved Molybdenum (Mo) 1 1 454681ND

NDudLDissolved Manganese (Mn) 1 1 454682ND4

Dissolved Magnesium (Mg) 21 0002600033000uøL 1 1 4546850

NDudLDissolved Lead (Pb) 1 1 454680.5NDND

)issolved lron (Fe) NDNDNDUdL 1 1 4546850

NDudL)issolved Copper (Cu) 1 1 45468122

Dissolved Cobalt (Co) NDNDNDudL 1145/¡680.5

NDudLDissolved Chromium (Cr) 1 1 454685NDND

udLDissolved Calcium (Ca) 540005600071000 1 1 45468200

NDNDudLDissolved Cadmium (Cd) 1 1 454680.1ND

udLDissolved Boron (B) 10350680't2 1 1 45468

NDNDudLDissolved Beryllium (Be) 1 1454680.5ND

13uS/LDissolved Barium (Ba) 52031 114il68

NDNDUdLDissolved Arsenic (As) 1 1454681ND

NDudLDissolved Antimony (Sb) 1NDND 1 1 45468

NDNDudLfissolved Aluminum (Al) 1 1 454685ND

llTETALS
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Maxxam Job #:4703737
Report Dale: 2007 /01 I 1 I

.D¡'h,ctt

lan D Wilson Associates Ltd
Client Project #: KIENER
Project name:
Sampler lnitials:

MrcRoBroLoGY (WATER)

TFST WELL 2TEST WELL 1llnlts TEST WELL 3 )C Batch
00498346)OC Number 004s8346 00498346

Sampling Date 2007t01t11
16:00

2007/01110
16:30

2007101111
15:45

Q50¿133¡âxxâm lD Q50435()50¿134

RDL = Beportable Detection Limit
QC Batch = Quality Control Batch
( 1 ) Values reported may be biased low due to overgrowth.

03FU/100mLcoli 6 (1)0 1 1 43685N/A

IFU/l00mLOollform 6o 1 1 43685N/A40 (1)

22CFU/100mL3ackground >20075 11,13685N/A

MICFOBIOLOGICAL

Page I of 15
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Maxxam Job #: N0g7g7
Report Date: 2007 /O1 11 I

lan D Wilson Associates Ltd
Client Project #: KIENER
Projeot name:
Sampler lnitials:

GENERAL GÛMMENTS
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lan D Wilson Associates Ltd
Attention: Geoff Rether
Client Project #: KIENER
P.O. #:
Project name:

Quality Assurance RePort
Maxxam Job Number: O4703737

London: 4053 Meadowbrook Drive, Unit 101 , N6L 1 E8 Telephone (519) 652-9444 Fax(519) 652-8'189

'I 14iì780

1144141 AHA

11,Mi155 ADB

1 144379 ADB

1144380 ADB

1144194 ADB

QC STANDARD
Method Blank
RPD
MATRIX SPIKE
Spiked Blank
Method Blank
RPD
MATRIX SPIKE

Spiked Blank

Method Blank

RPD

MATRIX SPIKE
1Q50433-o3l
Spiked Blank
Method Blank
RPD [Q50,ß3-03]
MATRIX SPIKE
Spiked Blank
Method Blank
RPD
MATRIX SPIKE

2007101113
2007/o1/13
2007101113
20071o1115

20071o1115
2007101115
2007101115
200710'v16
20071o1116
2007101116
2007101116
2007101116
2007101116
2007101116
20071o1116

2007101116
2007101116
2007101116
2007101116
20071o1117
20071o1117
2007101117
20071o11't7
2007101116
20071o1116
20071o1116
2007101116
2007101/16
2007101116
2007101116
20071o1116
20071o1116
2007101116
2007101116
2007101116
20071o1116
20071o1116
2007101116
200710'v16
2007101116
20071o1116
2007101116
2007101116
2007101116
20071o1116
2007101116
2007101116
2007101116
2007101117
2007101117
2007101117
2007101/17
2007101117
2007101117

96
ND, RDL=0.1
5.0

NC (1)

101

ND, RDL=O.1
0.3

101

95
104
93

ND, RDL=0.01
ND, RDL=0.1
NC
NC

97
104

ND, RDL=0.05
NC

93
102

ND, RDL=0.05
0.6

102
102
101

99
ND, RDI-0.01
ND, RDL=0.1
ND, BDL=O.1
NC
NC

97
102

0.1, RDL=0.1
8.8

101

ND, RDL=2
0.1

102
1, RDL=1

0.5
102

ND, RDL=2
0

104
98
98

ND, RDL=1
1.8

NCø

1144851 AHA

1144891 YPA

1 1 44892 YPA

1 144896 YPA

1 1 44897 YPA

11,+5095 DRM

114s109 DRM

Spiked Blank

Method Blank

RPD

MATRIX SPIKE
Spiked Blank
Method Blank
RPD
QC STANDARD
Method Blank
RPD
QC STANDARD
Method Blank
RPD
QC STANDARD
Method Blank
RPD
QC STANDARD
Method Blank
RPD
MATRIX SPIKE
QC STANDARD
Spiked Blank
Method Blank
RPD
MATRIX SPIKE

Turbidity
Turbldity
Dissolved Organic Carbon
Dissolved Organic Carbon
Dissolved Organ¡c Carbon
Dissolved Organic Carbon
Nitrite (N)
N¡trate (N)
Nitrite (N)
Nitrate (N)
Nitrite (N)
Nitrate (N)
Nitrite (N)
Nitrate (N)

Total Ammonia-N
Total Ammonia-N
Total Ammonia-N
Total Ammonia-N
Total Ammonia-N
Total Ammonia-N
Total Ammonia-N
Total Ammonia-N
Nitrite (N)
Nitrate (N)
Nitrite (N)
Nitrate (N)
Nitrite (N)
Nitrate (N)
Nitrate + Nitrite
Nitrite (N)
Nitrate (N)
Dissolved Organic Carbon
Dissolved Organic Carbon
Dissolved Organic Carbon
Dissolved Organic Carbon
Conductiv¡ty
Conduct¡vity
Conductivity
Alkalinity (Total as CaCO3)
Alkalinity (Total as CaCO3)
Alkalinity (Total as CaCO3)
Conductivity
Conductiv¡ty
Conductivity
Alkalinity (Total as CaCO3)
Alkalinity (Total as CaCO3)
Alkalinity (Total as CaCO3)
Dissolved Chloride (Cl)

Dissolved Chloride (Cl)

Dissolved Chloride (Cl)
Dissolved Chloride (Cl)

Dissolved Chlor¡de (Cl)

Dissolved Sulphate (S04)

NTU

o/o

o/o

mS/L

mS/L
møL

o/o

To

o/o

mdL
%
o/o

mdL
o/o

1o

lo

o/o

mdL
møL
mg/L

o/o

o/o

mS/L
/o
o/o

umho/cm
o/o

o/o

mS/L
o/o

%
umho/cm

25
75 - 125
75 - 125

85 - 115

20
75 - 125
75 - 125
85-115
8s - 125

80 - 120
80 - 120

25
80 - 120
80 - 120

25
75 - 125
75 -'125
85-115
85 - 125

25
25

75 - 125
75 - 125

20
85-115

25
25

25
8s - t1s

97

o/o

"/o
mg/L

o/o

To

mdL
lo
o/o

25
85-115

25
85-115

25
75 - 125
80 - 120
80 - 120

20
75 - 125

RDL=1ND,
NC

Date
AnalyzedBatch
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lan D Wilson Associates Ltd
Attention: Geotf Rether
Client Project #: KIENER
P.O. #:
Project name:

Quality Assurance Report (Continued)
Maxxam Job Number: 04703737

1 145109 DRM

1145110 DRM

11454,+5 SAC

1 145468 AHE

QC STANDARD
Spiked Blank
Method Blank
RPD
MATRIX SPIKE
QC STANDAHD
Spiked Blank
Method Blank
RPD
MATRIX SPIKÊ
Spiked Blank
Method Blank
BPD
MATRIX SPIKE
1Q50434-o1l

Spiked Blank

Dissolved Sulphate (SO4)
Dissolved Sulphate (S04)
Dissolved Sulphate (SO4)
Dissolved Sulphate (SO4)
Orthophosphate (P)
Orthophosphate (P)
Orthophosphate (P)
Orthophosphate (P)
Orthophosphate (P)
Fluoride (F-)
Fluoride (F-)
Fluoride (F)
Fluoride (Fl

20071o1/17
20071o1117
20071o1117
2007101/17
20071o1117
20071o1117
2007101117
20071o1117
2007101117
20071o1/17
2007/o1117
2007/o1117
2007101117

20071o1/17
20071o1117
20071o11'17
20071o1117
2007101117
2007/01/17
2007101117
20071o1117
20071o1117
2007101117
2007101/17
2007101117
2007|o'v17
20071o1117
20071o1117
2007101117
2007/011'17
2007/01117
20071o1117
2007101117
20071o1/17
20071o1117
20071o1117
2007/o1117
2007101t17
2007101117
20071o1117

2007101/17
20071o1117
20071o1117
20071o1117
20071o1117
20071o1117
2007101117
2007101117
2007101117
2007101117
20071o1117
2007101117

20071o1117
20071o1117

101

102
ND, RDL=1
4.8

109
100
101

ND, RDL=0.01
0.6

o/o

møL
o/o

o/o

o/o

møL
o/o

o/o

lo
mS/L

Yo

o/o

Vo

lo

"/o
o/o

o/o

o/o

o/o

oÀ

o/o

o/o

Yo
o/o

o/o

Vo
o/o

o/o

7"
7o
o/o

lo
o/o

o/o

"/o
lo

/o

80 - 120
80 - 120

25
75 - 125
80 - 120
80 - 120

ND, RDL=O.1
NC

98
97

95
101

101
oo

102
88

101

85
99
96
95
98
97
88
97

102
95
96

100
96
98
95
93
97
97
99

100
97
98
98

101

98
99

104
101

100
96

101

100
99

101

25
75 - 125
75 - 125

25

- 120
- 120
- 120
- 120
- 125
- 125
- 120
- 125
- 120
- 120
- 120
- 120
- 120
- 120
- 120
- 120
- 120
- 125
- 120
- 125
- 120
- 125
- 120
- 125
- 125
- 120
- 120
- 120
- 125
- 115
- 115
- 115
- 115
- 115
- 115
- 115
- 115
- 115
- 115
- 115

85 - 115

Dissolved Aluminum (Al)
Dissolved Antimony (Sb)
Dissolved Arsenic (As)
Dissolved Barium (Ba)
Dissolved Beryllium (Be)
Dissolved Boron (B)
Dissolved Cadmium (Cd)
Dissolved Calcium (Ca)
Dissolved Chromium (Cr)
Dissolved Cobalt (Co)
Dissolved Copper (Cu)
Dissolved lron (Fe)
Dissolved Lead (Pb)
Dissolved Magnesium (Mg)
Dissolved Manganese (Mn)
Dissolved Molybdenum (Mo)
Dissolved Nickel (Ni)
Dissolved Potassium (K)
Dissolved Selenium (Se)
Dissolved Silicon (Si)
Dissolved Silver (Ag)
Dissolved Sodium (Na)
Dissolved Strontium (Sr)
Dissolved Thallium (Tl)
Dissolved Titanium (Ti)
Dissolved Uranium (U)
Dissolved Vanadium (V)
Dissolved Zinc (Zn)
Dissolved Phosphorus (P)
Dissolved Aluminum (Al)
Dissolved Ant¡mony (Sb)
Dissolved Arsenic (As)
Dissolved Barium (Ba)
Dissolved Beryllium (Be)
Dissolved Boron (B)
Dissolved Cadmium (Cd)
Dissolved Calcium (Ca)
Dissolved Chromium (Cr)
Dissolved Cobalt (Co)
Dissolved Copper (Cu)
Dissolved lron (Fe)

80
80
80
80
75
75
80
75
80
80
80
80
80
80
80
80
80
75
80
75
80
75
80
75
75
80
80
80
75
85
85
85
85
85
85
85
85
85
85
85

QA/QC
Batch

Date
Analyzed

London: 4053 Meadowbrook Drive, Unit 101, N6L 1 E8 Telephone (519) 652-9444 Fax(519) 652-8189
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lan D Wilson Associates Ltd
Attention: Geoff Rether
Client Project #: KIENER
P.O. #:
Project name:

Quality Assurance Report (Continued)
Maxxam Job Number: C4703737

London: 4053 Meadowbrook Drive, Unit 101 , N6L 1 EB Telephone (519) 652-9444 Fax(519) 652-8189

1145468 AHE Spiked Blank 117 5

Method Blank

RPD [Q50434-01]

(Pb)

Dissolved Magnesium (Mg)
Dissolved Manganese (Mn)
Dissolved Molybdenum (Mo)
Dissolved Nickel (Ni)
Dissolved Potassium (K)
Dissolved Selenium (Se)
Dissolved Silicon (Si)
Dissolved Silver (Ag)
Dissolved Sodium (Na)
Dissolved Strontium (Sr)
Dissolved Thallium (Tl)
Dissolved Titanium (Ti)
Dissolved Uranium (U)
Dissolved Vanadium (V)
Dissolved Zinc (Zn)
Dissolved Phosphorus (P)
Dissolved Aluminum (Al)
Dissolved Antimony (Sb)
Dissolved Arsenic (As)
Dissolved Barium (Ba)
Dissolved Beryllium (Be)
Dissolved Boron (B)

Dissolved Cadmium (Cd)
Dissolved Calcium (Ca)
Dissolved Chromium (Cr)
Dissolved Cobalt (Co)
Dlssolved Copper (Cu)
Dissolved lron (Fe)
Dissolved Lead (Pb)
Dissolved Magnesium (Mg)
Dissolved Manganese (Mn)
Dissolved Molybdenum (Mo)
Dissolved Nickel (Ni)
Dissolved Potassium (K)
Dissolved Selenium (Se)
Dissolved Silicon (Si)
Dissolved Silver (Ag)
Dissolved Sodium (Na)
Dissolved Strontium (Sr)
Dissolved Thallium (Tl)
Dissolved Titanium (Ti)
Dissolved Uranium (U)

Dissolved Vanadium (V)

Dissolved Zinc (Znl
Dissolved Phosphorus (P)
Dissolved Aluminum (Al)

Dissolved Antimony (Sb)
Dissolved Arsenic (As)

Dissolved Barium (Ba)
Dissolved Beryllium (Be)
Dissolved Boron (B)

Dissolved Cadmium (Cd)

Dissolved Calcium (Ca)
Dissolved Chromium (CQ

ND, RDL=S
ND, RDL=1
ND, RDL=1
ND, RDL=S
ND, RDL=0.5
ND, RDL=10
ND, RDL=0.1
¡p, q9¡=200
ND, RDL=S
ND, RDL=0.5
ND, RDL=1
ND, RDL=5O
ND, RDL=0.5
ND, RDL=50
ND, RDL=2
ND, RDL=1
ND, RDL=1
ND, RDL=200
ND, RDL=2
ND, RDL=50
ND, RDL=0.1
ND, RDL=100
ND, RDL=1
ND, RDL=0.05
ND, RDL=5
ND, RDL=o.1
ND, RDL=1
ND, RDL=S
ND, RDL=50
NC
NC
NC
1.5
NC
1.3
NC

1

NC

20071o1117
2007101117
2007101117
20071o1117
20071o1117
2007101117
2007101117
2007101117
2007101117
20071o1117
2007/01117
20071011't7
2007101117
2007101117
20071o1117
2007101117
2007101117
20071o1117
2007101117
20071o1117
2007101/17
2007/011't7
20071o1117
2007101117
20071o1117
2007101/17
2007101117
20071o1117
20071o1117
2007101117
2007101/17
2007101117
2007/01117
20071o1/17
2007101117
2007101117
20071o1/17
20071o1117
20071o11't7
2007101117
20071o1117
2007101/17
2007101117
2007101117
20071o1117
2007101117
2007101117
20071o1117

2007101117
20071o1117
2007101/17
20071o1117
2007101117
2007101117

97
97

100
101

98
97

100
96
99
97
97
97
96
97

102
99
92

7o

/o
o/o

lo
o/o

o/o

o/o

o/o

o/o

o/o

o/o

to

7o

ug/L
uøL
uS/L
uS/L
uS/L
ug/L
uS/L
uS/L
udL
ug/L
ug/L
ugL
ug/L
uøL
uglL
uøL
udL
udL
ug/L
udL
uøL
uøL
udL
uS/L
ugL
uøL
UdL
udL
ug/L

7o

To
o/o

lo
lo
7o
o/o

lo

85-115
85-115
85-11s
85 - 115
85-115
85-115
85-115
8s - 115
85 - 115
85-115
85 - 115
85-115
85 - 115
85-115
85-115
85-115

25
25
25
25
25
25
25
25
25

o¡/oc
Batch

Units
Analyzed
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lan D Wilson Associates Ltd
Attention: Geoff Rether
Client Project #: KIENER
P.O. #:
Project name:

Quality Assurance Report (Continued)
MÐo(am Job Number: 04703737

4053 Meadowbrook Drive, Unit 1 01 , N6L 1 EB Telephone (51 9) 652-9444 Fax(519) 652-8189

ND = Not detected
NC = Non-calculable
RPD = Relative Percent Difference
QC Standard = Quality Control Standard
SPIKE - Fortified sample
1 ) DOC recovery in the matrix spiked sample was not calculated. Because of the high concentration of this compound in the parent sample,
re relative difference between the spiked and un-spiked concentrations is not sufficiently significant to permit reliable recovery calculation.
2) Sulfate recovery in the matrix spikecl sample was not calculated. Because of the high concentration of this compound in the parent

ample, the relative difference between the spiked and un-spiked concentrations is not sufficiently significant to permit reliable recovery
alculation.

Dissolved Cobalt (Co)
Dissolved Copper (Cu)
Dissolved lron (Fe)
Dissolved Lead (Pb)
Dissolved Magnesium (Mg)
Dissolved Manganese (Mn)
Dissolved Molybdenum (Mo)
Dissolved Nickel (Ni)
Dissolved Potassium (K)
Dissolved Selenium (Se)
Dissolved Silicon (Si)
Dissolved Silver (Ag)
Dissolved Sodium (Na)
Dissolved Strontium (Sr)
Dissolved Thallium (Tl)
Dissolved Titanium (Ti)
Dissolved Uranium (U)
Dissolved Vanadium (V)
Dissolved Zinc (Zn)
Dissolved Phosphorus (P)
Colour
Colour
Colour

20071o1117
20071o1117
2007101117
20071o1117
20071o1117
20071o1117
2007101117
2007101117
2007/o1l't7
2007101117
20071o1117
2007/o1117
20071o1/17
2007101117
2007101117
20071o1117
20071o1117
2007101117
20071o1117
20071o1/17
2007101117
20071o11't7
2007/o1117

25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25

85-115

o/o

o/o

o/o

o/o

o/o

o/o

o/o

o/o

o/o

/o
o/o

o/o

o/o

o/o

o/o

o/o

o/o

NC
NC
NC
NC
0.3
NC
NC
NC
0.2
NC

1

NC
0.6

0.03
NC
NC
0.6
NC
NC
NC

98

1 f4s468 AHE RPD [Qs0434-01]

1145852 KTH QC STANDARD
Method Blank
RPD fQ50¿lí14-011

ND, RDL=1 TCU
NC o/o 25

QA/OC
Batch Analyzed
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Maxxam Job #: A7O37g7

The analytical data and all QC contained in this report were reviewed and validaúed by the following individual(s).

th+ t'nor [J-e,e¡¡.

CHRISTINA NERVO, Scientlfic Services
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