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1.0 INTRODUCTION

Morrison Environmental Limited (MEL) were requested by Finley McEwen on behalf of
Mansfield Ski Club (MSC) to conduct a Hydrogeologic Investigation in the vicinity of the Ski
Club.

The attached FIGURE 1 is a topographic location map of the study area. The attached
FIGURE 2 is an airphoto map of the area. FIGURE 3 is a slightly more zoomed in Airphoto

that also shows the area and the location of the two test wells and an observation well.

The purpose of the investigation was to determine the Geology of the overburden and bedrock in
the vicinity of the club and the Hydrogeology of the overburden and the bedrock. A test drilling
program was conducted to determine aquifer coefficients. All of this was to assess the potential
for expanding the existing water supply for the club and also to assess the potential to supply
additional water for the expansion to the club, while not interfering with other groundwater

users.

In the report we will discuss the local and regional geology and hydrogeology. We will then
discuss local domestic water supplies. We will then discuss the details of a two well drilling and
testing program we conducted at the site, the well and aquifer testing program and the well and
aquifer yield. We will then discuss an iterative groundwater modelling program and our water

quality testing program before drawing conclusions and making recommendations.

20 GEOLOGY

2.1 Regional Geology

The Mansfield Ski Club is located on the east facing slope of the Niagara Escarpment. The crest
of the escarpment is characterized by a limestone/dolostone cap (Anabel Formation) on the
escarpment underlain by siltstones and shales predominantly of Silurian aged rocks (+350
million years). These shales extend out easterly under the overburden plain. The bedrock beds

dip gently to the southwest at about 20 feet per mile. Below the limestone/dolostone cap the
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shale has weathered and there is a talus slope. Subsequent to the Paleozoic bedrock the area has
been glaciated by glacial ice advances in the past 60,000 years. The glacial ice advancement out
from the centroid of the ice lobe (in the Lake Simcoe area) was in a southerly and southwesterly
direction. Glacial till was laid down at the base of glacial ice and smeared on the bedrock
through the freeze/melt cycle at the base of the advancing glacier. This glacial till appears to
overlie the bedrock throughout the area.

Below the escarpment a thick sand layer outcrops at surface. This appears to be an outwash or
lacustrine sand that was deposited in front of the glacier during the waning stages of the last
glaciation. On top of the escarpment and to the south along Airport Road ice contact stratified
drift has been mapped (kame and outwash). The attached FIGURE 4 shows the interpreted
geology in the vicinity of MSC.

Near the Pine River (which is a tributary of the Nottawasaga River) the more recent alluvium has
been mapped and is also shown on FIGURE 4.

2.2 Local Geology

On the MSC site, bedrock outcrops or subcrops close to surface near the top of the escarpment.
Although a talus slope exists on the escarpment it appears to have been veneered by glacial till.
Farther down the escarpment the outwash lacustrine sands outcrop above the glacial till and
extensively cover the map area of FIGURE 4. The alluvium of the Pine River floodplain is

mapped across the area.

3.0 HYDROGEOLOGY

Hydrogeology deals with the movement of groundwater through the overburden and bedrock

sediments of the area.
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3.1 Regional Hydrogeology

On top of the escarpment the water in the overburden and bedrock flows to the west, away from
the escarpment. Below the escarpment, groundwater also flows away from the escarpment but in
an easterly direction. Below the escarpment the groundwater flows towards and discharges into

the Pine River.

The groundwater in the outwash/lacustrine sands and the alluvium all flows naturally to the Pine
River. This surface sand aquifer is a water table aquifer; that is recharged by rainfall, snow melt
and runoff, all of which, moves through the pore spaces in the sand. Recharge to the sand
aquifer far exceeds any existing or envisioned water takings.

The bedrock is another aquifer used in the area. The groundwater moves under the MSC site in
the bedrock in an easterly direction. Groundwater in the bedrock moves westerly from near the

crest of the escarpment.

Generally water in the shallow overburden is good quality water with low hardness, low
chlorides and low sulphates. Groundwater in the bedrock generally has higher hardness,

chlorides and sulphates and often contains hydrogen sulfide gas.

3.2 Local Hydrogeology

Water supplies captured by deep drilled bedrock wells such as the main club well is low yielding
and is highly mineralized. The well is located just east of the main parking lot. The wells’ yield
is about 6 igpm (27.3L/min).

The MSC also have a shallow bored well, which is located on Chalet Run between the main
facilities and the base of the escarpment. This well has better quality water but has a low yield 1-
2 igpm (4.5-9 L/min).
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4.0 LOCAL GROUNDWATER SUPPLIES

All of the local residents in Mulmur Township rely on groundwater for their domestic supplies.
The attached FIGURE A-1 in APPENDIX A shows the water well records on file with the
Ministry of the Environment and Climate Change (MOECC) within the shaded target area (1000
m radius) shown on the Airphoto. Each well symbol with an associated 7 digit identification
code represents a well. The attached TABLE A-1 in APPENDIX A shows the Well
Identification number, the date the well was completed, the depth of the well, the depth to
bedrock (if the well ends in bedrock) and the static water level (level below ground surface) that
the water surface sits at.

The attached FIGURE A-2 is an airphoto base showing a selection of wells from the original
database. On this plan wells drilled and bored into the overburden are distinguished from wells
drilled into the bedrock. The attached TABLE A-2 shows the well identification, where the well
was completed, the depth, the top of screen (overburden well) or the top of the bedrock. The

static water level recorded by the water well contractor is also shown.

The attached APPENDIX A-1 provides the drilling contractors actual water well records for
these selected wells.

In general, wells drilled into the bedrock have relatively low yields and the groundwater is
mineralized. In general, the overburden wells are not so highly mineralized and the yields are

larger. Drilled wells are generally more productive then bored wells.

5.0 TEST DRILLING PROGRAM

Following the evaluation of Geology and Hydrogeology in the area we conducted an onsite Test
Drilling Program. The evaluation of regional conditions guided us away from bedrock wells in
vicinity of the MSC facilities and away from the crest of the escarpment. The shallow outwash

aquifer, off the escarpment looked the most promising. We selected the two test wells locations
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on the northeast side of the site. The first location was on the east side of the road/parking area

in the racing school area.

We retained the services of a Water Well Contractor with the prerequisite experience and

equipment to drill and sample for potential higher capacity wells.

The area tested was interpreted to be in an outwash sand aquifer.

51 Drilling, Design and Construction of PW1

On May 11, 2016 a 6 inch (150 mm) diameter test well was drilled at the location of PW1 shown
on FIGURE 3. The well was drilled by the mud rotary method of using clean water. The
attached FIGURE B-1 in APPENDIX B is a sketch showing the construction of PW1. The
sketch shows the Driller’s Log of the formations encountered and the construction details of the

well.

The attached FIGURE B-2 in APPENDI X B is the contractor’s Water Well Record for the well
PW1. Representative samples of the material encountered were collected, bagged and analyzed
for grain size distribution. This arithmetic grain size distribution graph is used specifically for
the design of well screens. The specific grain size distribution curves are presented on
FIGURES B-3, TO B-8 in APPENDIX B.

Based on those analyses a well screen was designed for the well. Eleven feet of 8 slot, 6 inch
diameter telescoping stainless steel wire wound well screen was designed and installed in PW1
from 26 to 37 feet (7.9 — 11.3 m). The well was equipped with a 3ft (0.91 m) long sump, below
the screen and a 3 ft (0.91 m) long header pipe with a figure K packer above the screen. The

static level was 5.45 ft (1.6 m) below ground surface (bgs).

The bottom of the formation was 37 ft (11.3 m) while the bottom of the test hole was 43 ft (13.1

m).
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The well was developed by air lift pumping and over pumping until clear, colourless, sand free

water was produced.

5.2 Drilling, Design and Construction of PW?2

On May 16, 2016 a 6 inch (150 mm) diameter test well was drilled at the location of PW2 as
shown on FIGURE 3. This well was located 175 ft (53.4 m) south of PW1. Again the well was
drilled by the mud rotary method using clean water. The attached FIGURE C-1 in APPENDIX
C is a sketch showing the construction of the well. The sketch shows the Driller’s Log of the

formation encountered and the construction details of the well.

The attached FIGURE C-2 in APPENDIX C is the contractor’s Water Well Record of well
PW2. Again representative samples of the material encountered were collected, bagged and
analyzed for grain size distribution. The specific grain size distribution curves are presented in
FIGURES C3 to C7 in APPENDIX C.

Based on these analyses a well screen was designed for the well. Here ten feet of 8 slot, 6 inch
diameter telescoping stainless steel wire would well screen was designed and installed in PW2
form 26 to 36 ft (7.9 — 11 m). The well was also equipped with a 3 ft (0.91 m) long sump below
the screen and a 3 ft (0.91 m) long header pipe with a figure K packer above the screen. The
static water level was 5.26 ft (1.61 m) below ground surface. The bottom of the formation was at
37 feet (11.3 m) while the bottom of the test hole was at 43 ft (13.1 m).

The well was developed by air lift pumping and over pumping until clear, colourless, sand free

water was produced.
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6.0 WELL AND AQUIFER TESTING

A pumping test run on a well at a constant rate allows us to test the aquifer and determine the
important aquifer coefficients of Transmissivity and Storativity. Knowing these parameters

allows us to model the aquifer using various pumping rates and scenarios.

A series of tests run on a well at varying controlled pumping rates allows us to evaluate the

specific well by determining well losses, formation losses, and well efficiency.

6.1 Step Drawdown Testing of PW1

On May 31, 2016 a three step, Mogg Type, Step Drawdown Test was conducted on PW1. Each
step was 15 minutes in duration and at a controlled rate. The well was allowed to recover for
about 15 minutes between each step. A semi-logarithmic plot of drawdown vs time for the step
test is included in APPENDIX D as FIGURE D-1. The steps were run at 5.7, 8.8 and 12.3
igpm (25.9, 40.1 and 56.0 L/m).

The attached FIGURE D-2 in APPENDIX D shows the drawdown recorded at 15 minutes of
each step recorded on an arithmetic plot of drawdown vs pumping rate. The efficiency of the

well drops off with each increase in pumping rate.

6.2 Step Drawdown Testing of PW2

On May 31, 2016 a 3 step Mogg type Step Drawdown Teste was conducted on PW2. Each step
was 15 minutes in duration at a controlled rate. During the test the well was allowed to recover
for around 15 minutes before starting the next sept. The test data was plotted on a semi-
logarithmic plot of drawdown vs time. The graph is included as FIGURE D-3 in APPENDIX
D. The Steps for this test were conducted at rates of 5.7, 8.2 and 12.1 igpm (25.9, 37.4 and 55.0
L/m).

File: 510-161 7.



Hydrogeology and Test Drilling Report
Mansfield Ski Club June 13, 2016
Mulmur Township, Ontario

The attached FIGURE D-4 in APPENDIX D shows the drawdown measured at 15 minutes of
each step and is recorded on an arithmetic plot of drawdown vs pumping rate. The efficiency of
PW2 drops off with each increase in the pumping rates. PW2 is considerably more efficient that
PW1.

6.3 Aquifer Performance Testing on PW?2

On May 25, 2016 we started a 69 hour aquifer performance test on PW2. The pumping rate was
5.7 igpm (6.9 usgpm) or [32.9 L/min] or 47,300 L/day.

The pumping rate was chosen to be below the 50,000 L/day requirement for a Permit To Take

Water (PTTW). The rate was controlled using a constant flow Dole valve.

The pumping well PW2 was equipped with a data logger that recorded water levels every
minute. Well PW1 was located 175 ft (53.4 m) north of PW2 and was also equipped with a data
logger and used as an observation well during the test. Also a private dug well on the neighbours
property to the east was also equipped with a data logger. That well was about 850 ft (260 m) to

the east. This well is in service. It is located east of the Pine River.

The attached FIGURE D-5 in APPENDIX D is a semi-logarithmic plot of drawdown vs time
for the pumped well PW2 data. The drawdown and recovery data is shown on the figure. The
water levels rose slightly during day one of the test, stayed steady during day two and part of day
three before declining to the end of the test. Subsequent analysis of barometric pressure
indicated that there was a corresponding change in the barometric pressure that occurred during
this period of the test. See FIGURE D-9 in APPENDIX D. The barometric pressure gradually
decreased over the first 24 hours of the test and then decreased more rapidly, followed by a
gradual increase in barometric pressure during the latter hours of the test. The barometric
pressure declined during the recovery period. See also FIGURE D-10 in APPENDIX D for an

arithmetic plot of barometric pressure.

From the recovery data we have interpreted a Transmissivity for the aquifer of 19,000 igpd/ft

(280 m?/d). The clean sand aquifer therefore has a high Transmissivity.
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The attached FIGURE D-7 in APPENDIX D is a semi-logarithmic plot of drawdown vs time of
the Observation well (OW1). This is the domestic bored well for Alex Kolodziejski the neighbor
located to the east of the pumping wells. The barometric changes are evident of this domestic

well.

No interference was experienced during the pumping test at the Kolodziejski well. The changes

in water level on the plot were do to domestic usage.

The attached FIGURE D-8 is a semi-logarithmic plot of drawdown vs distance of the pumping
test data. Interpreting this graph, the small drawdown observed of PW1 and the Transmissivity
previously determined of 19,000 igpd/ft (280m?/d) clearly applies across the site. The Storativity

was calculated to be 1x107 (unitless).

This graph also indicates the radius of influence at the end of the 69 hour aquifer test was about
350 ft (107 m).

It is clear from the test data that the expanding drawdown cone did not reach the Kolodziejski
well. The cone of influence did not reach the Pine River either. If the MSC wells are put into
service the expanding cone of influence will not extend beyond the Pine River as it is a Recharge

boundary.

7.0 MODELLING OF GROUDNWATER AVIALABILITY

Having successfully drilled and tested the two production wells, we have established that the
Transmissivity of the aquifer is about 19,000 igpd/ft (280 m?/day) and the Storativity of the
aquifer is interpreted to be about 1x107 (unitless). Applying these aquifer coefficients we used a

spreadsheet model to estimate the combined yield of the two wells PW1 and PW2.

Through the iterative process there were several runs of the model to determine the maximum
capacity of the two wells. The attached FIGURE E-1 in APPENDIX E indicates that total
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pumping from the two wells of about 40 igpm (182 L/min) is available. The lower efficiency of
PW1 may limit its maximum vyield.

At this stage it is reasonable to assume that higher groundwater yields can be archived by drilling

additional wells in this area along the north east limit of the property. Modeling to determine
maximum yields has not yet been performed.

8.0 WATERQUALITY TESTING OF PW2

During the 69 hour aquifer performance test on PW2 we collected water quality samples and
submitted them to Agat Laboratories for basic lonic Balance Analyses. The results of the

analyses and the associated Quality Assurance Tests are included in APPENDIX F.

The water had a normal pH of 7.91, a hardness of 311mg/L which is slightly hard but normal for
this area. The Total Dissolved Solids (TDS) was low 324 mg/L indicating low mineralization.
Chlorides are low at 11 mg/L. Nitrates are low at <0.25 mg/L. Sulphates are also low at 40.2

mg/L.

The only parameter that exceeds the guidelines is Manganese at 0.057 mg/L where the guideline

is 0.05 mg/L. This is an aesthetic parameter not a health parameter.

It is cautioned that these analyses were selected to “Finger Print” the water quality at his early

stage. More complete analyses will be performed before any water is consumed.

9.0 SUMMARY AND CONCLUSIONS

Based on the Geologic and Hydrogeologic conditions interpreted around the MSC site and the

drilling and testing program performed on the site it is summarized and concluded that:
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1.

10.

11.

The shale bedrock and the talus sediments are poorly productive water bearing zones,

The outwash sands are the most highly productive water bearing zones at the site,

Groundwater in the limestone and shale bedrock flows westward from the top of the

escarpment,

Groundwater in the shale bedrock beneath the ski slopes and the plain to the east flows to

the east generally discharging into the granular sediments and the Pine River,

Recharge due to high infiltration assures the Water Balance far exceeds foreseeable

withdrawals,

Local residents rely on wells ending in the bedrock and the overburden for their water

supply,

Test drilling into the outwash lacustrine sand aquifer in the northeast sector of the site

produced relatively high yields of good quality water,

The pumping of the test wells did not and will not create interference problems with the

local area well supplies,

Significant recharge to the outwash aquifer occurs through the infiltration of precipitation

and runoff from the slopes,

The existing two test wells can supply about 40 igpm (182 L/m) on a perennial basis
established by the interpretation of the aquifer tests and a groundwater model,

The water quality indicates that the two test wells yield good quality water, with low

chlorides and sulphates and slightly elevated hardness.
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10.0 RECOMMENDATIONS

Based on the above summary and conclusions we recommend that:

1. MSC consider using this new source of supply for their existing facilities

2. MSC consider this new tested supply and a possible extension of this supply for their

proposed expansion.

Respectfully submitted,

MORRISON ENVIRONMENTAL LIMITED

William D. Morrison, P.Eng.
President
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APPENDIX A

Well Location Map

Table of Water Well Records
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Table A-1: MOECC Water Well Records

Depth to Static
Date Depth | Bedrock Water
Well ID Completed (m) (m) Level (m)
1705198| 9/10/1998 19.80 4.90 12.20
1704775 9/19/1994 30.50 24.40 11.60
7170305 18.30 0.00 8.20
1700879 7/4/1968 4.60 0.00 2.40
1705199 9/10/1998 16.80 5.20 9.10
1701202 5/14/1971 3.70 0.00 1.20
1704720 11/10/1993 | 18.30 0.00 9.10
1700749| 6/20/1966 9.40 0.00 3.70
1705219| 10/18/1998 | 21.30 4.30 13.70
1706649| 4/29/2006 84.00 24.10 41.00
1701142 9/30/1970 9.10 0.00 6.10
1704425 8/20/1991 17.40 0.00 6.10
1701261| 10/30/1971 8.50 0.00 5.50
1700751 9/2/1967 12.50 0.00 0.60
1704264| 12/12/1990 | 16.80 0.00 9.10
1705767 12/17/2001 67.10 13.40 16.80
1701341 6/27/1972 8.50 0.00 6.10
1701040| 12/12/1969 6.70 0.00 3.70
1701041| 12/10/1969 7.60 0.00 5.50
1703518| 9/14/1987 15.80 0.00 6.10
1706283 9/15/2004 45.70 93.00 0.00
1700752 9/14/1967 4.60 0.00 2.40
1701020| 9/8/1969 7.90 0.00 3.70
1703554| 11/30/1987 | 19.20 0.00 9.10
1703616| 6/6/1988 6.10 3.70 2.70
1705695 7/26/2001 33.50 3.40 12.20
1706323 1/25/2005 18.30 0.00 16.80
1704498 2/10/1992 15.50 0.00 6.10
1700755 11/8/1967 7.60 0.00 7.30
1704262 33.20 21.30 9.40
1705200| 9/10/1998 29.00 3.00 15.20
1705220| 10/15/1998 | 26.50 5.20 11.60
1704820| 10/20/1994 | 11.00 0.00 3.00
7156446 11/8/2010 9.90 0.00 2.60
1705692 6/21/2001 8.50 4.60 0.90
7152603 41.80 0.00 11.60
1703894 5/4/1989 24.70 17.70 9.10
7048525| 7/13/2007 11.00 0.00 4.30
1701141 9/28/1970 6.40 0.00 2.70
1703237| 11/24/1985 | 18.30 0.00 12.80
1705951 1/9/2003 46.90 0.00 0.00
1706009 1/20/2003 10.10 0.00 4.60




Table A-1: MOECC Water Well Records

Depth to Static
Date Depth | Bedrock Water
Well ID Completed (m) (m) Level (m)
1701093| 5/29/1970 5.50 0.00 2.10
1700876| 9/25/1968 4.00 2.40 1.80
1700984 5/21/1969 6.70 0.00 3.40
1703159| 8/8/1985 13.10 0.00 4.60
1701724 8/9/1974 26.20 0.00 11.60
1701094| 5/23/1970 7.60 0.00 4.60
1705218| 10/20/1998 | 27.40 4.90 12.20
1705693 6/27/2001 6.70 4.00 0.90
1705694 7/6/2001 30.50 4.60 0.00
1701690 6/3/1974 35.70 0.30 8.50
7158547| 12/10/2010 | 10.40 0.00 0.00
1701092| 6/3/1970 12.80 0.00 9.10
1700878 7/3/1968 7.90 0.00 3.70
1704342 4/30/1991 29.60 0.00 12.20
1701006| 9/4/1969 11.60 11.00 8.50
1703763 2/17/1989 13.40 0.00 4.60
1705691 6/25/2001 11.00 10.40 0.90
1706010/ 1/19/2003 7.60 0.00 3.00
7158543| 12/17/2010 | 15.20 0.00 0.00
1700747 12/15/1964 9.10 8.20 4.60
1700748 6/18/1966 7.90 0.00 3.00
1706005| 12/16/2002 | 53.60 33.20 32.60
1705202 9/10/1998 23.20 3.40 14.60
7128852 11/1/2007 17.10 0.00 5.20
1701022 9/12/1969 6.10 0.00 2.40
1705899 8/8/2002 18.90 18.30 6.10
1703167| 10/15/1985 | 19.80 12.20 4.60
1701332 6/12/1972 5.50 0.00 3.00
1700754 9/25/1967 8.50 0.00 0.00
1702961 6/10/1983 11.90 0.00 4.60
1700881 6/29/1968 8.20 0.00 3.70
1700884 4/19/1969 6.10 0.00 1.20
1705267 10/15/1998 9.10 0.00 1.80
1704170  4/4/1990 25.60 4.60 0.00
1701262 11/1/1971 6.70 0.00 4.30
1701021| 9/9/1969 5.50 0.00 2.40
1701691 5/16/1974 42.70 0.00 9.10
1701886 4/22/1975 78.60 60.00 48.80
1704570| 2/1/1992 18.30 0.00 0.00
1703884 2/28/1989 21.00 0.00 6.10
1701005| 9/6/1969 6.10 0.00 4.00
1703307| 1/13/1987 42.70 1.80 9.80




Table A-1: MOECC Water Well Records

Depth to Static
Date Depth | Bedrock Water
Well ID Completed (m) (m) Level (m)
1702492| 9/12/1978 7.00 0.00 0.00
1704489 7/10/1992 15.50 0.00 9.80
1705201 9/10/1998 27.40 3.40 15.20
1705696 7/26/2001 36.00 3.00 15.20
1705697 7/26/2001 30.50 3.40 12.20
1700886 6/1/1968 19.80 6.10 0.00
1704056 2/13/1990 33.50 0.00 10.70
1701004| 9/5/1969 5.50 0.00 2.10
1704722 9/20/1993 9.10 6.10 3.00
1704153 3/2/1990 24.40 0.00 9.10
7167280 8/12/2011 15.50 0.00 0.00
1700753 9/21/1967 4.60 2.70 2.10
1701368| 10/21/1972 3.70 0.00 1.50
1704168 4/6/1990 12.20 6.70 4.60
1703151 7/15/1985 42.70 19.80 0.00
1705197| 9/10/1998 22.60 4.60 10.70
1701124 7/9/1970 4.60 0.00 2.10
1700887| 5/27/1968 18.30 6.10 0.00
1701250| 11/16/1971 | 10.70 0.00 5.50
1700746 12/10/1964 14.00 0.00 6.10
1704850 5/20/1993 25.90 0.00 11.00
1704055/ 2/7/1990 29.90 25.90 10.70
1701126 8/14/1970 6.10 0.00 1.80
1704582 9/10/1992 16.20 0.00 9.10
1704263 10/24/1990 9.40 0.00 3.00
1705217 10/13/1998 21.00 3.70 12.20
1702590| 9/8/1979 13.10 0.00 10.10
1702590, 9/8/1979 13.10 0.00 10.10
1702590| 9/8/1979 13.10 0.00 10.10
1702590, 9/8/1979 13.10 0.00 10.10
1702590| 9/8/1979 13.10 0.00 10.10
1702590, 9/8/1979 13.10 0.00 10.10




Table A-2: Selected Water Well Records - Detail

Top of Static
Screen/Open | Water
Well ID Completion Depth (m) Hole (m) Level (m)
PW1 Overburden, Drilled 13.1 7.9 2.18
PW2 Overburden, Drilled 13.1 7.9 1.55
1703884 Overburden, Drilled 21.03 18.9 6.09
1704342 Overburden, Drilled 29.57 27.43 12.19
1704170 Unfinished, Drilled 25.61
1704153 Overburden, Drilled 24.4 22.56 9.15
7158547 Overburden, Bored 10.36 N/A 4,57
1706010 Overburden, Bored 7.62 N/A 3.05
1701020 Overburden, Bored 7.92 N/A 3.66
1700748 Overburden, Bored 7.92 N/A 3.05
1701141 Overburden, Bored 6.4 N/A 2.95
1704168 Bedrock, Drilled 12.19 8.53 4.57
1703167 Bedrock, Drilled 19.81 12.19 4,57
1705218 Bedrock, Drilled 27.44 6.09 12.19
1701690 Bedrock, Drilled 35.67 5.18 8.54
1705197 Bedrock, Drilled 22.56 6.1 10.67
1705198 Bedrock, Drilled 19.81 6.1 12.19
1705199 Bedrock, Drilled 16.77 6.1 9.15
1705200 Bedrock, Drilled 28.96 6.1 15.24
1706649 Bedrock, Drilled 25.61 7.93 12.5




Hydrogeology and Test Drilling Report June 13, 2016
Mansfield Ski Club
Mulmur Township, Ontario
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£ v \
! Water level ) ~ ] In diagram below show distances of weil from road and lgtine
Static level | o4 of pumping Water levels during ! [gﬁ’u{plng 2 (0 Recovery Indicate north by arrow.
- 182 224 | {5 minutes | 30 minutes 45 minutes 60 minutes
m 26 29-31 30-34
= M ﬁ ?s/ S? 0 4
0] eet feet feet feet feet eet
= | If flowing give rate -4 | Pymp intake set at Water at end of test
% GPM feet 0O Clear foudy 3\ .
2 | Recommended pump type Recommended X 5 | Recommended 649
o M/ pump setting * | pump rate
O Shallow eep 12 v
feet GPM -~
o - - -
-~ '3
FINA US OF WELL 5 X
Water supply s [J Abandoned, insufficient supply ® O Unfinished &\
2 [J Cbservation well 8 [J Abandoned, poor quality 10 [} Replacement well
3 O Testhole 7 0 Abandoned {Other)
4 O Recharge well s [ Dewatering
U
WATERB U s B .
! omestic 5 [0 Commercial ¢ [1 Notused
2 [ Stock § [ Municipal $10 (] Oter oo 117
3 0 lrrigation ? O Public supply
4 [ Industrial 8 [1 Cooling & air conditioning
METHOD ONSTRUCTION
' able tool 5 [1 Air percussion ¢ {0 Driving ’ : -
2 [] Aotary (conventional) & [J Boring 1o [ Digging
3 [ Rotary {reverse) 7 [ Diamond 0 Other .o 19 7 3 7 9
4 [0 Rotary (air) s [1 Jetting
Name of W W?ontracyic ce No. | | §. Data ) on§ct Date recelved a0
71 |source 6
<o/ |2 |
Address -— w Date of inspection Inspector
[72]
=]
Nal WeII hnician / Well Technician's Licence No.| | >= |Remarks
M 4 / =
Signat %t Technician/Contracfor Submission date = css. ES‘,
A =
day mo yr
7
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WATER WELL RECORD <! P{UE
o

22 ;3 24

COUNTY OR DISTRICT

TQUGHSE. BOROUGH, CITY, TOWN, VILLAGE

LT CK. TRACT. SURVEY, ETC.
P

LOT

/6

/a / /nﬂnfsf/if- D

-

D

DATE COMPLETED

e

M

5

ELEVATION

1

865

RC. BASIN CODE H

5 22

AUG 09,

mn w

1977 322

LOG OF OVERBURDEN AND BEDROCK MATERIALS (SEE INSTRUCTIONS)

GENE MOST DEPTH - FEET
ENERAL COLOUR COMMON MATERIAL OTHER MATERIALS GENERAL DESCRIPTION FROM To
BRsw R T2 P Saik b} {
e D ChAY SHALE CRumBLY SHALE | }2-

’
" SHALE JHARD LA YERS V- SR WAN
/
' A
Y ' BAVE hAVelS y g 117
P L
dz1D) Dool koY | |, | Dol 27081 10065TTT4T3) Lol b b b L b ) L
32 lmtl||‘5||5||1|AJ|2'|111LL||11|l32|11111||||]|“11||||||||||5‘111||||1|1J|65|11|||]|ll75| le
SIZE(S) OF OPENING 31-33 | DIAMETER 33-38 | LENGTH 39-40
41 WATER RECORD ! 51) CASING & OPEN HOLE RECORD 2 | istor noo
i’ w
WATER FOUND KIND OF WATER INSIDE WALL DEPTH - FEET w / {NCH FEET
AT - FEET IE‘CAHMES MATERIAL THICKNESS FROM To L "MATERIAL AND TYPZ"__——" BTFTH 10 ToP a1-44 | 80
013y M rresw 3 (] suiphur 8 OF SCREEN
10-11] 3 ﬁzu Z 13-16
2 ] SALTY 4 [] MINERAL ﬁ FEET
r ﬁg} . 5 § 2 [ GALVANIZED .,9? 0
A e orennor ' Let] PLUGGING & SEALING RECORD
QO? ’ z g ALY 4[] MINERAL 4 ] OPEN HOLE 0,
%1 ] sreeL 0 26.23 DEPTH SET AT - FEET CEMENT GROUT.
, 0//7“'“ s !FRESH 3 3 suteHur 2 / 2 ] GALVANIZED FROM To MATERIAL AND TYPE 04 packer, ETC.:
]2 SALTY 4 [] MINERAL 5 / 3 chn: / -7 0/' 7 10-13 147
25-28| | FRESH 3 [] SULPHUR 7| { N PEN HOLE
2 [] SALTY 4 [ MINERAL 5 O sTeev 26 27-30 18-21 22-25
32lsol 2 (] GALVANIZED
30-331 | (3 FRESH 3 [] SULPHUR 3 0 CONCRETE 76-25 30-33]] 86
2 [J SALTY 4 [] MINERAL 4 [] OPEN HOLE 1
\
UMPING TEST.M P MPING R 11-14 | DURATION OF PUMPING LO CATI o N 0 F WE LL 7493
> D 15-16 0 ‘ ! 17-18
‘ BAILER GPM. HCURS MINS
N SIATIC WATER LEVEL | B UMPING IN DIAGRAM BELOW SHOW DISTANCES OF WELL; FROM ROAD AND
LEVEL END OF WATER LEVELS DURING 2 LOT LINE. INDIGATE NORTH BY ARROW.
- PUMPIliG 0J Recovery
v @ .y 19-21 22-24 | 15 MINUTES 30 MINUTES 45 MINUTES 60 MINUT “'D %
i Q % 0 g 5 z 34
: oS0
(D [ FEET FEET FEET FEET FEET 1
Z iF JLOWING iy 3 33 ‘| PUMP INTAKE SET AT WATER AT END OF TEST lc)* ‘b m
— GIYE RATE M e Y -
L -
% - P 1 reET mmz 2 [J cLouony oy "‘\‘
RECOMMENDED PUMP TYPE rk COMMENDED 4345 o»mz DED 46-49 -0 .
2| G e 10 A AN ALY
. O shdiLow & heer SETTING 0 FEET GPM <
5d53 e L e —— GPM./FT.SPECIFIC CAPACITY (G’\" 7 )//./ 3 ?LS E-
E -
“EINAL - 1 MATFR SUPPLY 5 (1 ABANDONED, INSUFFICIENT SUPPLY ) b ; 4
- ~g.]_OBSERVATION WELL s [0 ABANDONED POOR QUALITY .
STATUS 3 [J TEST HOLE 7 [J UNFINISHED . M
OF WELL 4 [ RECHARGE WELL -
s%55]  w homesTic 5 [J COMMERCIAL :(? «
z [J sTOCK 6 [ MUNICIPAL Q ,
WATER 3 [J IRRIGATION 7 [J PUBLIC SUPPLY - *—[ mﬁ
USE 0 4 [ INDUSTRIAL 8 [J COOLING OR AR CONDITIONING CGYG: CM\.[/
[J oTHER 9 O NoOT UsED X
~
5 -
| {CABLE TooL s O BORING %
METHO 2 [] ROTARY (CONVENTIONAL) 7 [J DIAMOND
OF 3 ROTARY (REVERSE) 8 [J JETTING
DRILLING 4 ROTARY (AIR) s [J DRIVING S
s [ AIR PERCUSSION DRILLERS REMARKS:
a rd
NAME OF WELL CONTRAETO, LICENCE NUMBER >- DATA 58 | CONTRACTOR 59-62 | DATE RECEIVED 63-68 | 80
SOURCE
-~
« AR 3603 ||Z oZ2 2706
8 ADDRESS /égl O [oateoF msPE'rlon INSPECTOR.
Q w .
- [7:) y igs
E NAME OF_ D& LLER O LICENCE NUMBER D [Remanks:
4
z ﬁz,/ 3 5358 P K>
8 S|GN RE OF C(NTRACT 4 SUBMISSION DATE 7 E
- 4 . i Wil
) /ﬁ DAY 5 MO. é L 4 o

MINISTRY OF THE ENVIRONMENT COPY

FORM 7 07-091
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The Ontario Water Resources Act

WATER WELL RECORD

1700
unicipality ﬁok E ’ [Oéj

2 2 M
County of Listrict Township/Borough/City/Town/Village Con_ block tract survey;“etc. | Lol 2-27
: .
U [ mur )
Addreds # . Date ! ﬂ C/ 03 _
|47 Ergerey Buop #H_Concoers |=mb” o Gun” o
] Northing RC Elevation RC  Basin Code ii il iv
L2 T | L YT W A I S e U N Y Y SRR O AU RO B AR R A
1 2 M 10 12 17 138 24 25 26 30 31 47
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
General colour Most common material Other materials General description Depth - free(
o
Llah | £ '/ 0
Lloe\ | c/v/ SO r
Ked . ey, / |/
/( ed | S 4 ( / @ [
7 -
[3‘\ o N A B N A 8 I T BT TR N T | = | l el U
EX lll|l|‘I}\|I‘IJII"|lllil’l‘lljlli\l‘lllilalJIII‘I' [ LLoba Lot
“ |5 2 a2 43 54 65 7% B0
41 WATER RECORD 51 CASING & OPEN HOLE RECORD (Ssilles of opening 3% | Diameter 3% | Length -0
d Inside ) Wall Depth - feet =z ot No)
:fit?;;?u" Kipd of water diam ! Materigl thickness [~ g . w inches feet
inches P inches rom -
w13 |1 deBesh : E]] at:rlg::lrs " o v R = — 8 Material and type Depth at top of screen | *
7&/ * 0 saty 5 O gas 2 {1 Galvanized (7}
£ T O Sooh = 3 S Concrete feet
* O Fresh ulphur 4 Open hole
4 1 Minerals s [1 Plasti /
20 Saly s [ gas - o & 2 ,ﬂg 61 PLUGGING & SEALING RECORD
25 |1 O Fesp ¢ O Sulphur s g gflslanize g [ Annular space 0 Abandonment
4+ [0 Minerals 3 Depth set at - feet
20 saly s O gas . S ggre‘f:ztoele From T Material and type (Cement grout, bentonite, etc.)
B2 |y O Fesh ¢ O Sulphur 2 s (1 Plastic =4 =1
[1 Minerals
2 [J Saity : 2425 | 1 [] Steel = 27-30
¢ O Gas 2 [J Galvanized 2 =
03 0O Fresh * O Sulphur “rr 3 [0 Concrete
2 O Sal 4+ O Minerals 4+ [0 Open hole -2 36-33 |80
A ¢ 0 Gas s O Plastic
Pumping test methg 0| Pumping raty 41 Durgtjon of,pymping te
71 |, O Pump 2 Ué:;r GPM ﬁ Hours ......... Mins LOCATION OF WELL
-z R . .
i Water level In diagram below show distances of well from road and lot line.
Static leve end of pumping Water levels during Ié’(plng 2 [} Recovery Indicate north by arrow.
= To-2! 24 | 15minutes | 30 minutes 45 minutes 60 minutes
ﬂ S/ 2-28 29-31 32-34 35-37 [y
-
[¢] } feet %eet 7 éZeet 7& feet 7 5‘1eet 70 feet 7
Z | If flowing give rate 3841 | Pump intake set at Water at end of test 2 \/\
g GPM feet O Clear m &
2 Recommended pump type Recommeqded 43-45 | Hecommended 46-49 ! ¥
pump setting pump rate
O Shallow (1 Deep 7& /K “ x
feet GPM N
P AN R
FINAL STATUS OF WELL 5 ~
1 ater supply s [0 Abandoned, insufficient supply ¢ [] Unfinished ~—
2 Observation well ¢ (] Abandoned, poor quality 10 [] Replacement well
3 [ Testhole 7 O Abandoned (Other) “ .
4 O Recrarge well 8 O Dewatering
yd
WATER yst s
1 omestic 5 [0 Commercial 9 [ Notused \
2 [J Stock ¢ [ Municipal 10 [0 Other ...o.cocovvveieiininnns / g S/ p= > " R, |
3 [0 lrrigation 7 [ Public supply .
4 lndustrhal/ 8 [J Cooling & air condmomng
METHE(‘)?(CONSTRUCTION 5
able tool 5 [ Air percussion s (J Driving .- ' A
2 [ Rotary {conventional) & [] Boring 0 [ Digging
3 0 Rotary (reverse) 7 0 Diamond L o Y O - 19 1 2 7 7
4+ (O Rotary (air) s [ Jetting

Well Contractor” s?gnce No.

Data 58

source
i

gE61 -

Date received 6363 (80

SEP £ 11998

Name of Z%
Add

(Y= T/

Date of inspection

Inspector

w

P
A well Technician’s Licence No.

Foa ¢

MINISTRY USE ONLY

Remarks

css’ ¢

Signature gf Jechnician/Gontractor Submission date
ﬂ % w__mo
05086 (07/94) Front Form 9
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The Ontario Water Resources Act

WATER WELL RECORD

Wiele
Municipality

Con block tract survey, etc.

County or Township/Borough/Gity/Town/Village Lot 2527
[ AU} (o _ ’
Addres’s Date e‘/ﬂ 7{ W
complet
47 £Dem;y Eup. #j4 Conrve > P
Northing Eiebation Basin Code m iv
[ ] |
RN I SRR R L_l Lot b I AN S SN ENES IT SRR SRR
17 18 24 25 26 30 a1 4
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
General colour Most common material Other materials General description = Depth -?el -
Tom [+]
1
[/7 ////11« ﬁﬁ 527z / Vo /
77/\; Y/ 4
ed \c lay /A
Ned (Sl [e Y7 v
7 x4 L= B = g 7=
| | | 4 L
[31|1|||1i|11Ht|11|1|{11|1\\1||t|\l\||||1||||‘|| Plodo bbb bbb bbbl
{ V . '
DLI_X____LL_J_L__L_J Pl b b bbb b b L by Dy Iy T I B I I B A S T
14 15 32 43 65 63 80
41 WATER RECORD 51 CASING & OPEN HOLE RECORD (SsilzesNoi opening St% | Diameter 3% | Length -0
Inside Wall Depth - feet 2! (SlotNo)
\a{l\la_t?;;(t)und Ny of water diam Material thickness 2 w inches feet
i inches inches From To ul :
s |+ effesh ¢ O Suiphur T T O otee = e 5 Material and type Depth at top of screen |
A + [0 Minerals .
é . *0Ssalty ¢ O Gas 2 [J Galvanized (7]
& O Sunh 5 3 [0 Concrete feet
58 |\ O Fresh ulphur 4 O Open hole é
2 0 s 4 O Minerals 6 s O Plastic /gg/ Yz }\0
O say ; 5 Mn ) . Ll I PLUGGING & SEALING RECORD
223 1 Fresh ¢ O Sulphur B ; B Z!:lslanize d (1 Annular space {0 Abandonment
+ [J] Minerals Depth set at - feet
2 O saly 0 Gas i g ggg‘:ﬁ:e From T Material and type (Cement grout, bentonite, etc.)
3-28 | 1 ] Fresh 3 O Sulphur = 5 O Plastic 013 ; it
Minerals Rk
2 [] saty o 225 11 [] Steel E 2%
¢ [ Gas 2 [1 Galvanized 1821 25
-3y s 0 Sulphur ¥ ¥ 3 [] Concrete
[] Fresh
2 [ sal 4 0O Minerals <« [0 Openhole 26-29 30-33 180
Y & O Gas 5 [1 Plastic
Pumping test method 1 | Pumping rate Y141 Digaion of pymping s
71 t O Pump 2 [id{ler M GPM ?g ..... Hours .......... Mins LOCATION OF WELL
L] - H . .
) Water level . . In diagram below show distances of well from road and lot line.
Static level | oo ot pumping | Water levels during m'"g ? O Recovery Indicate north by arrow.
- w2 224 | 15minutes | 30 minutes 45 minutes 60 minutes
m 26-28 29-31 30-34 3597 ‘
= ﬂ .
(0] L/ 4(3( Aﬂ feet S— feet é ﬂ feet é 0 feet M feet \/]
Z | it flowing give rate %-4t | Pump intake set at Water at end of test "'Q\.~
: GPM feet O Clear d/c{udy é
= | Recommended pump Recommended 43-45 | Recommended 4629 1 -
o pump setting pump rate 9
0 Shaliow Deep / D ~
LD feet GPM .
53 174 . ~
. v 0
FINAL TUS OF WELL 54 .
1 Wate- supply s [J Abandoned, insufficient supply ¢ [0 Unfinished P
2 [J Observation well 6 [J Abandoned, poor quality w [0 Aeplacement well A
3 [0 Testhole 7 [1 Abandoned (Cther) -
4 0 Recharge well s [1 Dewatering
& 9de R4
WATE e (o Side
1 omestic 5 0 Commercial s [0 Notused
2 [] Stock 5 (] Municipal 0 0 Other .....coocvvrvvccencn
3 [0 lIrrigation 7 [ Public supply
4 [0 Industrial 8 [1 Cooling & air conditioning
>4
METHOD @F CONSTRUCTION *
! able tool 5 [0 Airpercussion 9 (O Driving ;
2 {J Rotary (conventional) & [] Boring 10 [J Digging -
3 O Rotary {reverse) 7 O Diamond 10 Other oo 1 9 l 2 7 6
4 [ Rotary (air) 8 [ Jetting
Name of i Contraj Well Contractor's Licence No. S Data 58 Contﬁ:m o2 Date received 63-68 |80
71 [source (814
VAN |- IR 61 ISP 2 1 198
V -t qu Date of inspection anpector
. & 7]
: B s
l'lechm Well Technician's Licence No. E ’ﬁemarks:
M [-02 75 ||
S|gnalure ofTechn|<:|an ontract Submission date =
/ =
day mo yr

2 MINISTER OF ENVIRONMENT & ENERGY COPY
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WATER WELL RECORD

1705199

Mur‘ Ci pa‘vy

P

0§

?’2 25 ?l

55 /{

Township/Borgugh/City/Tgwn/Village ? block fract survey, etc. 2 27
A er= L{f’
Address # | Date / f
let
47 EpetLEy Hwo 714 _LonJcoRi | complete - /',%
- Northing Elevation B/C Basmn Cocn i
et ! ‘ ; P | ‘ L .
1= Moy i A ¥4 W 24 25 % T 30 31 — _ lu

LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)

~General colour Most

common material

Other materials

General description

Depth - feet
From To

/Led

& A

ﬁ_n/

[7

\\/)
~

¥ i s B O RN S U W NN U O X AU U SR VTN OO N U SO N R AN UL N IEELOUW NS B
(32 BRI T S T T W 2 R R N I TR SO U N NS O IR EN Lol bt e bl co
12 21 32 43 54 £5 75 30
41 WATEFI RECORD 51 CASING & OPEN HOLE RECORD Sizes of opening 31-33 Diameter 3433 | Length 394
Water found Inside ] Wwall Depth - feet 2| {SlotNo)
at - feet }"d of water diam Material thickness *® w inches feet
ST inches P inches From To g:" - - =
1 lj,Fresh j 5 Mtijnper:Irs o], [eteel " - o Materia! and type Depth at top of screen
; » 0 Salty s O Gas » [1 Galvanized (2]
3 O Concrete feet
156 |y [0 Fresh ° E[ 3‘ulphulr 19 / / + O Open hole gy
4 inerals + 5 (O Plastic f}
20 Saly | [ Gas 2 4 - (83 O | & PLUGGING & SEALING RECORD
|77m’ O Steel 19 [ 20 23
w2 |, Fresh @ O Sulphur ! 0 Galianize " [_Annular space [J_Abandonment
1+ O Minerals ? Depth -
5 3 3 C epth set at - feet
20 Salty | O Gas 48 o:r;zrz:,ele From To Material and type (Cement grout, bentonite, etc.)
-8 | ] Fresh s O Sulphur 2 5 [0 Plastic 10-13 14-17
Mi
2 O Salty : S Glar;erals 2a05 | o O Steel 2% 27-30
» 0 Galvanized 182t 2225
0331 Fresh s O Sulphur 3¢ )80 3 0 Concrete
0 sal « O Minerals « [J Open hole 2-03 5035 | 80
2 alty . 0 Gas s O Plastic
Pumping test meth 10 | Pumping rate n-14 DuraBn of pumping
71,0 Pump , & Bailer 5 GPM | .2 E‘a‘&s .......... ins LOCATION OF WELL
. Water level 2 . - In diagrambelow show distances of well from road and lot line.
Static level | o4 of pumping Water levels during  + % 2 0 Recovery Indicate ndrth by arrow.
- 19-2i 22-24 | 15 minutes 30 minutes 45 minutes 60 minutes /
m P 26-28 29.31 3234 3597 M
[ gﬂ feet et S’ feet et eet
& | If flowing give rate 38-41 ﬁump intake set at Water at end of test
% GPM feet O Clear udy
= | Recommerided pump typ: Recommended 13.45 | Recommended 4549 -
o pump setting pump rate
O Shaliew eep ” [ -
feet GPM
|00 _ z
FINAL \TUS OF WELL 54
‘Water supply s O Abandoned, insufficient supply o D Unfinished
» 00 Observation well s {1 Abandoned, poor quality 1w 3 Replacement well
3 O Testhole » O Abandoned (Other) \
s O Recharge well s [1 Dewatering S /t \
/{- [ [ ]
WAT! |5 55-56
Domestic s 0 Commercial 9 O Notused
» O Stock s [ Municipal w O Other ..o
s [ Irrigation r O Public supply
4+ O Industrial s O Cooling & air conditioning
>
METH;})}G?CONSTRUCTION s
Cable tool s [ Air percussion s [ Driving
» O Rotary (conventional) ¢ [ Boring w O Digging
s O Rotary (reverse) ; £ Diamond a O Other v, -
« O Rotary (air) s O Jetting 1 7 8 2 7 3
Name of W, pm%r’ Wen Conttact or's L ic > Data 58 | Congacct 50-62 | Date received 6368 | 80
{ - | source
4 _ 2 P 2 1 1998
. e’ (o]
Address & N w | Date of inspection rspector
[13
=]
ame of Technicia Well Technician’s Licence No. | E Remarks
7 7-22 95|
Signaflre of Technician/Contractor ’Submission date =
4 S
3 day mo yr
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WATER WELL RECORD

Municipality

LTOCO0

s’

e

He oY
oo

Townshj /Boro'ugyityfr own/Village
/r//u X2

Con block tract survey, etc.

Lot

25-2¢

2 - MINISTER OF ENVIRONMENT & ENERGY COPY

gddress # Date /
complet
L7 Fperiey Buwp. 1Y Layeogry o™ 2. 74~
Northing Etevafion RC Basin Code
| s
L) Lo N _J J__’Ul*!ll|llv?llli1l!
12 17 18 24 25 a0 31 47
LOG OF OVERBURDEN AND BEDROCK MATERIALS (see instructions)
General colour Most common material Other materials General description = Depth _?Et :
Tom [+]
/f € a/ v/ Ly /0
Red | Shaly ZavZi
Ll |Shale 70 |7
I2d bl
i f ! i
SO e bbb bt by Pl b b Sl e b b b by bt et b b Db bbb b Ll b bt
R0 bbb g NN ch b e bl b b b Pl b b b e bbb b b b g U
0 14 15 32 54 €5 5 80
4 WATER RECORD 51 CASING & OPEN HOLE RECORD (SSiIZGSNof ;Jpening "33 Diameter 33 | Length i
Inside Wall Depth - feet =z ot No.
Z\tla_.t(;;gt)und Kind of water diam Material thickness P w inches feet
= inches inches From To ‘é - %
/ﬁa 1 Eﬁzresh 3 0 Suiphur oo T W/Steel ) e ] Material and type Depth at top oiscic'aj‘n
N 4 [0 Minerals
7) “ O Saly 5 [ gas 2 [0 Galvanized (7]
y. - rars 3 [0 Concrete feet
! Fresh Sulphur 19 é‘ 4 O Openhole fote
> O say | O Minerals s 0 Plastic /JO/ V% 0
*0Saly ¢ 3 Gas — o ) B PLUGGING & SEALING RECORD
22 |1 O Fesh ? O Sulphur 2 ; 8 (SS‘aelslanized O _Annular space J Abandonment
5 4 0O Minerals Depth set at - feet
2 0 Salty s O Gas j EI ggzgs:)e[e From T Material and type (Cement grout, bentonite, etc.)
%2 |\ [ Eesh 3 [0 Sulphur 2 5 [J Plastic o1 =13
2 4+ [ Minerals w
* U salty | 0 Gas -2 ; g gtaelsl’:lnizedx 2% 18-21 225
30-33 3
1 Fresh 3 0 Sulphur 3 [0 Concrete
N E] S“Ts 4 0O Minerals 4 [0 Open hole 26-29 3033 180
h aY s [ Gas 5 0 Plastic
= -14
Pumping test m;fyd’ 10 | Pumping rat B Durafipn of pymping 1718
71 'O Pump 2 Bailer j GPM | Hours ......... Mins LOCATION OF WELL
] Water level ] ] In diagram below show distances of well from road and lot line.
Static level end of pumping Water levels during ! Pumping 2 [ Recovery Indicate north by arrow.
b= -2 22 | 15 minutes | 30 minutes 45 minutes 60 minutes \/3
tﬂ / 5 ﬁ}‘ 29-31 32-34 ﬂ 35-37 \ ﬂ &
i 2, | & /
L} ) Ofeet / // feet / feet 7 ﬁ feet ﬂ feet - feet p
Z | I flowing give rate 341 | Pump intake set at Water at end oftesté/‘z A !
% GPM feet 0 Clear Cloudy ;
2 | Recommended pump ty, Recommended 4-45 | Recommended 46-49 > ,
o E‘/f pump setting pump rate 3
F.L:I Shallow eep 7 :2 feet 2 GPM R
FINAI \TUS OF WELL 54
Water supply 5 (O Abandoned, insufficient supply ® [0 Unfinished / { ) / o
2 [] Observation well ¢ [0 Abandoned, poor quality 0[] Replacement well
3 [ Testhole 7 [ Abandoned (Other)
¢ O Recharge well @ (] Dewatering
WATER 5556
! omestic 5 [0 Commercial ¢ [0 Notused
2 0 Stock ¢ O Municipal 0 [0 Other v
1 [0 trrigation 7 [ Public supply
4 [J industrial 8 [] Cooling & air conditioning
P
METH F CONSTRUCTION *
! Cable tool 5 [0 Airpercussion 9 [0 Driving
2 [J Rotary (conventional) & [ Boring 1 [J Digging .
3 O Rotary (reverse) 7 {0 Diamond O Other .o 1 9 1 2 7 1
4 [0 Rotary (air) 8 [] Jetting
N
Well Con icence No. > Data s8  (Contracctor 582 |Date received 63-68 180
71 |source ar Ea S 4
<S8 ||3 QY A7 90
M % % M 8 Date of inspection "Inspector
[723
re T =1 e U
Nam 7@«3}( ician e echdfician’s Licence No. E Remarks (
- . i
0224 g CSS." S
nature, of Tech Ian/Contract Submission date = . -
W %// =
day mo yr
4
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Ontario

Instructions for Completing Form
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Well Tag %mber (Place sticker and print riunber below) -

Ministry of
the Environment

(]S 70
A 041570

Well Record

; Regulation 903 Ontario Water Resources Act

page ___

* For use in'the ‘Province of Ontario only. This document is a permanént legal document. Please retain for future reference.

Please print clearly in

1

of

All Sections must be completed in full to avoid delays in prlgcessing. Further instructions and explanations are available on the back of this form.
Questions regarding completing this application can be dirécted to the Water Well Management Coordinator at 416-235-6203...
All metre measurements shall be reported to 1/10'" of a metre. . .

blue or black ink only.

Mini#try Use Only

Well Owner’s Information and Location of Well Information

MUN ) CON

LoT LLU

RR#/Street Number/w

A=

City/Town/Village

Site

Corhpartment/Block/Tract etc.

GPS Reading ‘NAD' )’
8,3

Zone Easting Northing

[ Unit Make/Model
7 & zoioed Y =% TFau

| Mode of Operatiqn:
Ptz £ Cany

[ ] Undifferentiated

1 &E Averaged
[ ] Differentiated, specify

Log of Overburden and

Bedrock Materials (see instructions)

Audit No. 7 46470

Final Status of Well

* General Colour Most comnon material Other Materials General Description E;:igtnr; M?éres
- w2
Netl | clay Z | 2e
Red | Shele 2UY 5S4
Hole Diameter Construction Record Test of Well Yield .
Depth Metres | Diameter Inside . " Wall Depth Metres Pumping test method | Draw Down Recovery |
From To Centimetres| | - diam Material thickness f“ Time|Water Level| Time |Water Level
ﬁ / y centimetres centimettes From To min'|- Metres | min | Metres
&cy _ Pump intal;%s_% = |static| 7 7 / -
‘f' ; ‘,L/, B 5’ : B Casing (metres) 4 Level ¢
X . 'R]Steel []Fibreglass Pympmg rate 1 L/_ﬁf’ 1 ”'7’ <
X ¥ | [[]Plastic "] Concrete (I|tresl/m|n) d?. ’ -
Water Record { []Galvanized / Qf’ '1L 3 }0/. Dyration of pumplng. 2 ‘/ (r;, 2 |7
V\t/ater R?Iu?d / Kind of Water [(]steel [ |Fibreglass hrs +—— min
& OteS ¢ Final water levelend | 5[4/ So”/ 3 170,
£l m  [Fresh []Sulphur [JPlastic[ ] Concrete of prlp?fg ' ~
[JGas [salty [ ]Minerals | [ cavanized - s - metres ’
[ ] Other: ecommended pump | 4 & 2 4 | LS
............... D Steel D Fibreglass type.
L Im [ JFresh []Sulphur ) [1Shallow ] Deep .
(Jeas  Clsaty [Minerals []Pastic{ ) Conrete Recammerded impd 5 |0 | 5 |4 S ./
[ other: i [ ]Galvanized ep '%gmetres
| Im [JFresh []Sulphur| Screen Recommendedpume | 10 [P/ & 110 | S
L gas [saly [IMinerals| |- Outside [[]Steel [ |Fibreglass Slot No _(litresfmin) 15 ‘73' <2 | 15 y -
[] Other: diam ) If flowing give rate - 20 [ ™ C/ 212 *
- [ ]Plastic | ]Concrete X )
After test of well yield, water was ; (litres/min) 25 |79, 2125275
M Clear and sediment free []Galvanized T pumping discontin- | 30 5 2 | 30 TZ ‘
. : ued, give:reason. 7 2.
[ ] Other, specify i No Casing or Screen 40 |1~79.22 | 40 |
: ‘ 50 [~79 .8 | 50 .
i ; pen hole o —
Chlorinated MYes [INo DO ﬂ_f g"éf‘ - 60 =75 Q 60 .
Plugging and Sealing'Recokrd [X Annular space "[Z] Abandonment Location of Well ’
Depth setat - Mefres [y 1 terial and type (bentoriite sturry, neat cement slurry) etc. | Yolume Placed in diagram below show distances of well from road, lot line, and building.
From To type ( . ) ;b'c metres) indicate north by arrow. \ :
R 4k
7 Method of Construction \\
E Cable Tool [IRotary (air) [] Diamond [ pigging s;-
1] Rotary (conventional) [] Air percussion [[] Jetting (] other
] Rotary (reverse) [(1Boring "% [] Driving : ?
. Water Use ik . ﬂa
Domestic - = 5 D%QQustrial [ Public Supply [J other ) )’ -’h 2. '
[] Stocky: - Jesmmercial [C] Not used
| hrigation + [:] Municipal [[] Cooling & air conditioning Date Well Completed

2458

£
Water Supply

[[] Recharge well

[ Unfinished [] Abandoned, {Other)| | Was the well owner’s information

Date Delivered. = yyvy

2kt (£

] observation well [ ] Abandoned, insufficient supply ~ [] Dewatering ) package delivered? Jives [INo|. 10 2 i Qéf '/-Z
[~] Test Hole [] Abandoned, poor quality [ ] Replacement well _
Well Contractor/Technician Information 1 Ministry Use Only

Name of Well Gbntractor

Data Source

Well Contractgr’s Licence No.
ATET

‘ Contragr 5 5 ’1 v

Bl 'ni Addgss:(streeﬂae, number, city etc.) ’ K ‘ Date Received yyyy 'mvm  pp |Dateof Inspecton yyyy wmm  pp
NamWan (last name, ﬁf‘st‘name) : Wewy\’s Licence No. Remarks g | Well Record Number | |
Signatuﬁf Wyw o Date Submitted WYY MM DD

()>§'>er (09/03) Contracfor’s Copy ] Ministry's Cépy [l] WeIII Owner's Copy [ ‘»Cettc-}\ferrf;ule est d)‘sponib/e en frangais




Hydrogeology and Test Drilling Report June 13, 2016
Mansfield Ski Club
Mulmur Township, Ontario

APPENDIX B

As Constructed PW1
Water Well Record

Grain Size Curves

File: 510-161 App B
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AS CONSTRUCTED PW1

Drillers Log

Feet Metres

Brown SAND

Brown SAND, gravel stones

10+ Grey med—fine SAND

1564

207

257

30

~10
35+

Grey CLAY

45 EOH 43

-15

20

-25

Topsail WSS ¥
/>/\/>

\///

20’
23’

26

37’

40’

i

// N //\

N \V

Stick up 2 .4 ft with vermin
proof well cap

//\///\

\Static Water level
5.24 ft (1.6 m) bgs
20’ Bentonite chips

28" 6 5/8" OD, .188 wall steel casing

Figure "K” Packer
3 of 5" ¢ steel header pipe

11" of 8 slot ssww 6" @ telescoping
screen

_\3' of 5" ¢ steel sump with welded

steel plate on bottom

FIGURE B-1

AS CONSTRUCTED PW1

Hydrogeology and Test Drilling Report
Mansfield Ski Club

Mulmur Township, Ontario

Morrison Environmental Limited

Groundwater Consultants
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Ministry of the Environment
and Climate Change

M
ﬁr >Ontario

Measurements recorded in:  [] Metric mlmpariaL

Well Tag No. (Place Sticker and/or Print Below)

Tagi#: A185277

Well Record

Regulation 903 Ontario Water Resources Act

Page_ IL of_,{___

Well Owner’s Information

First Name |La dr:l:; 4;1\234}4 (M

E-mail Address

[] Well Constructed
by Well Owner

Mamng ddress (Street Numben‘Name Muru(:lpahty Province Postal Code | Telephone No. (inc. area code)
2’3 /5' -Sk \ \ 1l | L |
Well Location
Address of WeII anatmn (Streel Numben‘Na e) Township ‘Lot | Concession
é R [l lmer M | FEHS
County/District/M Ilty ‘C\lyITowm‘Village Province | Postal Code
r | Ontario
UM Cuoldmalas Zone Easung Northing | Municipal Plan and Sublot Number |Other

NAD [ 8]3{ \7|fl7 ﬂf'ﬂ‘

‘/f‘WIJ’mo

_ow

Overburden and Bed

g Record (see instructions on the back of this form)

General Colour |

& dwvn

Blr N
A

Most Common Material

Other Materials

grw/ S fyne

General Description

[ Depth (m/f)
From To

| @ )
! 2
219
a |27
5’7‘7;’

Annular Space Results of Well Yield Testing
Depth Set at (mfﬂ) Type of Sealant Used | Volume Placed After test of well yield, water was: Draw Down Recovery
From __, [Material and Type) B I (1. (& Clear and sand free Time| Water Level | Time | Water Level
0 d 0 ﬁ{ . | [[] Other, specify (min) (mA) | (min) (m/f)
4 A jem Fc.  (JOV N o e | | Blale § T
QQ ]q A/a d g é If pumping discontinued, give reason: Lovel 7 I r
_ @ 2 | VATA dendf IZ& v -
VIAY |0 &6
Pump intake set at (m/ft) 2 - 2
2 g el
P te (min / GPM) . 4
Method of Construction Well Use umpingirats; (i) ) fz V 7
[ Cable Tool [IDiamond | [ Public O Commercial [l Notused || G e A 4
& Rotary (Conventional) [ Jetting [ bomestic [ Municipal [] Dewatering ural 'Onhu pumping ! 2 5 = { - - y r
[[] Rotary (Reverse) [ Driving [] Livestock m Test Hole (] Monitoring i 0 sl IZ 7‘
[ Boring "] Digging [ irrigation [ Cooling & Air Conditioning Final water level end of pumping (m/) 10 ()2 _7 | 10 7 3
[ Air percussion ] industrial (2 : J? ’ 7Y i
1 Other, speaity [ Other, specify If flowing give rate (¥min / GPM) 15 '2 . 8 i 15
Construction Record - Casing Status of Well 20 f’/ 20
D!nside Open Hole OR Material Wall Depth (m/f) [ water Supply Recommended pump depth (m#i) || !2 S e
iamelter | (Galvanized, Fibreglass, | Thickness 2
(emvin) | Conarete, Plastic, Steel) (cmvin) From To g?:;l‘?::em el ?‘5 12 g y =
o = Recommended pump rate
6 | Stre) | |2 |24 |Dmweve (TSR 02,41 |
R [J pewatering Well
. ! 2,46 | ©
r jﬁ(/ ? /XP 2( jﬁ (] Observation andlor | | Well production (¥min / GPM) I ,,[2,', ,‘6, 1
g i S [ Monitoring Hole g
[ Ateration _— - 50 /20 J 50
SRS (Construction) Disinfected? ;
["] Abandoned, W ves [INo 60 ,2‘7 60 |
P o ient Supply
Construction Record - Screen [ Abandoned, Poor Map of Well Locati
QOutside Material Depth (m/A) ~ Water Quality Please provide a map below following instructions on the back.
Dm (Plastic, Galvanized, Steef)|  StNo- | o To | ] Abandoned, other,

£ | Cimef |2 126|328

specify

[[] Other, specify

Water Details Hole Diamets
Water found at Depth|Kind of Water: | |Fresh [¥{Untested Depth (m/t) Diameter
| ) From To (cmdin)
) (m/t) [_|Gas | | |Other, specify "'f
Water found at Depth Kind of Water: | |Fresh [ |Untested 0 3 ? (f &

) (m/t) [ |Gas | [ |Other, specify
Water found at Depth |Kind of Water: [_|Fresh [ |Unlested

(m/t) [ Gas | [ |Other, specify

Well Contractor and Well Technician Information

Business Name of Well CDP\TI’aClOI’
FRED CONSTABLE
Business Address (Sﬁee{Slﬂ“:en’
3519 5TH LINE
Province B A nﬂ‘ oD q]:ﬂe: L3Buhdks E-mail Address

Bus. Telephone No fmr: area mde) 'Name of Well Techmmagﬂ t Name, First Name)

LLLL]
L
We\l Technician’s Lmenne Na 5|gnalu

@a’n and/or Contractor,|

Well Contractor's Ligence No.

/161813

(73R

7

)17’
b ,
Y e Qi —=

)4}(?11‘}' Kd

Municipality

Comments:

Date Submitted

Lo 4 pélat

Well owner's | Date Package Delivered
information

package | v |
delivered LT I

o Date Work Completed
[ ves

v (ot 16les 3

Ministry Use Only

Audit Nozz 2 1 2 O 1

D508E {2014." 1)

Ministry’s Copy

© Queen's Printer for Ontario, 2014

FIGURE B-2

WATER WELL RECORD PW1

Hydrogeology and TestDrilling Report

Mansfield Ski Club

Mulmur Township,Ontario

Morrison Environmental Limited

Groundwater Consultants




GRAIN SIZE DISTRIBUTION

Project No.: 510-161 Date: 11-May-16
Hole No.. PW1 Sample No.: 81 Depth: 8-13 ft

SLOT OPENING IN MILIMETERS

0.000 0.254 0.508 0.762 1.016 1.270 1.524 1.778 2.032 2.286 2.540 2.794 3.048

100

100

90

80

90

70

- ===

80

\

70

60

50

¥

60

40

i\

50

40

30

CUMULATIVE PERCENT RETAINED

R

30

20

10

0.110 0.120

—L 0
0.130

Figure B-3

Morrison Environmental Limited

Groundwater Consultants

20 ~
f \
10
: 1 \
i 1 ——_
0 ‘ I P IO R v surer== O DU
0.000 0.010 0.020 0.030 0.040 0.050 0.060 0.070 0.080 0.090 0.100
SLOT OPENING IN INCHES
o Sieve h Cumur:atlve
Standar ; Weight Weight %
Sieve C_)penmg Retained Passing or % Retained
Number (mCheS) (gms) Retained
3/8" 0.375
4 0.187
10 0.079 1.8
20 0.033 5.4
40 0.017 10.8
60 0.010 22.8
100 0.006 54.4
200 0.003 82.5 @
Pan 100
Screen slot 1087 Meyerside Drive, Unit 1, Mississauga, Ontario, LSTIMS

Morrison Environmental Limited




GRAIN SIZE DISTRIBUTION

Project No.: 510-161 Date: 11-May-16
Hole No.. PW1 Sample No.: 82 Depth: 13-18 ft

SLOT OPENING IN MILIMETERS
0.000 0.254 0.508 0.762 1.016 1.270 1.524 1.778 2.032 2.286 2.540 2.794 3.048

100\- - - - 100
A 11 1 1 1 1 1
| T | 1 1 I 1 1
N 1 1 1 1 1
90 s ' ' ' : — 90
T\ | : | | |
’I: : 1 : 1 1
80 1§ . ; . ; ; 80
a 17 : : : : :
L 14 1 1 1 1 1
270 l i : ; — 70
: \ : : : : :
o 7|: ! 1 ! 1 1
I—6O,:| : : : : : 60
zZ 1|1 1 1 1 1 1
L 1 ] I ] I I
g \ : : : : :
& 50 1, , ! , ! ! 50
o 4o 1 1 1 1 1
I lk | l | l |
;407; . : . : : 40
< 4 ! 1 ! 1 1
5I |N : 1 : 1 1
401 1 1 1
=RV : : i B
O ’I: : 1 : 1 1
101 1 1 1
20::5\ : ! : ! %
1 1 1 ! 1 ! 1 1
1o ! 1 ! 1 1
10+ I i i i i 10
1 v 1 1 1 1 1 1
1 o1 1 1 1 1 1
1 o \ 1 ! 1 1
0 ! . 1 ! 1 1 0

0.000 0.010 0.020 0.030 0.040 0.050 0.060 0.070 0.080 0.090 0.100 0.110 0.120 0.130
SLOT OPENING IN INCHES

Sieve Cumulative
Standard ; Weight Weight %
Sieve C_)penmg Retained Passing or % Retained
Number (mCheS) (gms) Retained
3/8" 0.375
4 0.187
10 0.079
20 0.033
40 0.017 15
60 0.010 15 Figure B-4
100 0.006 42.6
200 0.003 78 @ Morrison Environmental Limited
Pan 100 Groundwater Consultants
Morrison Environmental Limited
Screen slot 1087 Meyerside Drive, Unit 1, Mississauga, Ontario, LSTIMS




0.000

Project No.:
Hole No.:

GRAIN SIZE DISTRIBUTION

510-161 Date: 11-May-16

PW1 Sample No.: 83 Depth: 18-23 ft

0.254 0.508 0.762

SLOT OPENING IN MILIMETERS
1.016 1.270 1.524 1.778 2.032 2.286 2540 2.794 3.048

100

100

90

80

90

\\\\\\\\\)’

70

80

\

70

60

50

60

_——,—————'./

50

40

CUMULATIVE PERCENT RETAINED

30

20

10

0

Figure B-5

40 |
] |\
- 1
B 1
30 ] :
g 1
: 1
20 11—
11
: 1
10 +——
. \
1 U
07 | I S R NV U SAVURTURUINTIN U SUNVINTIRTIN SRR I EUNTIRI SR N AV RN R
0.000 0.010 0.020 0.030 0.040 0.050 0.060 0.070 0.080 0.090 0.100 0.120 0.120 0.130
SLOT OPENING IN INCHES
Sieve Cumulative
Standard . Weight Weight %
Sieve C_)penmg Retained Passing or % Retained
Number (inches) (gms) Retained
3/8" 0.375
4 0.187
10 0.079
20 0.033
40 0.017 1.3
60 0.010 18.7
100 0.006 53.3
200 0.003 80 @ Morrison Environmental Limited
Pan 100 Groundwater Consultants
Screen slot 1087 .\Ic)-crxid::-h[l)rrrii\s:."l?::ill‘ilr.“.\l-llli::il:s::aln::lr.“(i;':ll:nriu. L5TIMS




GRAIN SIZE DISTRIBUTION

Project No.: 510-161 Date: 11-May-16
Hole No.. PW1 Sample No.: 84 Depth: 23-28 ft

SLOT OPENING IN MILIMETERS
0.000 0.254 0.508 0.762 1.016 1.270 1.524 1.778 2.032 2.286 2.540 2.794 3.048

100-\- - - - 100
A 11 1 1 1 1 1
A O | 1 1 I 1 1
I\ 1 1 1 1 1
90 s ' ' : : — 90
X: : ! : : |
g 1 1 1 1 1 1
1 11! ! 1 ! 1 1
S I S : : : R
[a) T o\ 1 1 1 1 1
L 1 o\t 1 1 1 1 1
< 70 -+ : : : : : 70
|<£ 7o 1 1 1 1 1
1 1 1 1 1 1
H:J 1 1 1 1 1 1
£ 60 1 i | i i : 60
zZ (I 1 1 1 1 1
L |I\ ] I ] I 1
(@] 4o 1 1 1 1 1
(£ 50 1 I | I : | 50
o 4 1 1 1 1 1 1
I l:\ | : | l |
= 40 ' ' ' 40
A | l : l |
S : : : : :
=R : : : B
O ’I: : 1 : 1 1
101 1 1 1
SR \ : : : A
1 1 1 1 ! 1 1
1o 1 ! 1 1
10 +—— PN i i i i 10
1 v 1 |\| 1 1 1
1 o1 1 1 1 1 1
1 v 1 1 \’ 1 1 1
0 [ L I SE ! 1 1 0

0.000 0.010 0.020 0.030 0.040 0.050 0.060 0.070 0.080 0.090 0.100 0.110 0.120 0.130
SLOT OPENING IN INCHES

Sieve Cumulative
Standard ; Weight Weight %
Sieve C_)penmg Retained Passing or % Retained
Number (inches) (gms) Retained
3/8" 0.375
4 0.187
10 0.079
20 0.033 2
40 0.017 14
60 0.010 36 Figure B-6
100 0.006 66
200 0.003 86 @ Morrison Environmental Limited
Pan 100 Groundwater Consultants
Morrison Environmental Limited
Screen slot 1087 Meyerside Drive, Unit 1, Mississauga, Ontario, LSTIMS




0.000

GRAIN SIZE DISTRIBUTION

Project No.:
Hole No.. PW1

0.254 0.508 0.762

510-161 Date: 11-May-16
Sample No.: 85 Depth: 28-33 ft

SLOT OPENING IN MILIMETERS
1.016 1.270 1.524 1.778 2.032 2.286 2540 2.794 3.048

100

100

90

o)

90

70

\,

80

%

70

60

50

|

60

40

\

50

40

30

CUMULATIVE PERCENT RETAINED

30

20

10

0

Figure B-7

20 1 \
10
: 1
07”” LI S (Y IFURURVI RN EURTIRVINTIN SNV RVIIVIRTINTY I ENUNURTURTIN BRI N SN S R W
0.000 0.010 0.020 0.030 0.040 0.050 0.060 0.070 0.080 0.090 0.100 0.120 0.120 0.130
SLOT OPENING IN INCHES
o Sieve h Cumur:atlve
Standar ; Weight Weight %
Sieve C_)penmg Retained Passing or % Retained
Number (mCheS) (gms) Retained
3/8" 0.375
4 0.187
10 0.079
20 0.033
40 0.017 5.2
60 0.010 29.3
100 0.006 65.5
200 0.003 86.2 @ Morrison Environmental Limited
Pan 100 Groundwater Consultants
Screen slot 1087 .\Ic)-crxid::-h[l)rrrii\s:."l?::ill‘ilr.“.\l-llli::il:s::aln::lr.“(i;':ll:nriu. L5TIMS




Project No.:
Hole No.:

GRAIN SIZE DISTRIBUTION

510-161

PW1 Sample No.:

0.254 0.508 0.762

SLOT OPENING IN MILIMETERS
1.016 1.270 1.524 1.778 2.032

Date: 11-May-16
86 Depth: 33-37 ft

2.286 2540 2.794 3.048

100

ol

90

70

80

70

60

50

60

40

50

40

30

CUMULATIVE PERCENT RETAINED

\

30

20

10

20 ~ \
10: %
0.000 0.010 0.020 0.030 0.040 0.050 0.060 0.070 0.080
SLOT OPENING IN INCHES
o Sieve h Cumur:atlve
Standar : Weight Weight %
Sieve C_)penmg Retained Passing or % Retained
Number (mCheS) (gms) Retained
3/8" 0.375
4 0.187
10 0.079
20 0.033
40 0.017 1.7
60 0.010 27.7
100 0.006 60
200 0.003
Pan
Screen slot

100

0.090 0.100 0.110 0.120 0.130

0

Figure B-8

Morrison Environmental Limited

Morrison Environmental Limited

Groundwater Consultants

1087 Meyerside Drive, Unit 1, Mississauga, Ontario, LSTIMS




Hydrogeology and Test Drilling Report June 13, 2016
Mansfield Ski Club
Mulmur Township, Ontario

APPENDIX C

As Constructed PW2
Water Well Record

Grain Size Curves

File: 510-161 App C
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AS CONSTRUCTED PW2

Drillers Log

Feet Metres

10

15+ Grey silty SAND

20 Fine grey SAND

o5 Fine—med SAND

30~ Fine SAND grey

~10
35+

Grey CLAY, STONES

EOH 43’

-15

20

-25

Brown GRAVEL and STONES 774K
LY

A
N
24

20’

23’

26

36

39’

\

NN

—

Stick up 2 ft with vermin
proof well cap

7
/<\\///<\\Stc|tic Water level
VY/5.28 ft (1.61 m) bgs

20’ Bentonite chips

28" 6 5/8" OD, .188 wall steel casing

Figure "K” Packer
3 of 5" ¢ steel header pipe

10" of 8 slot ssww 6" @ telescoping
screen

3 of 5" ¢ steel sump with welded
steel plate on bottom

FIGURE C-1

AS CONSTRUCTED PW2

Hydrogeology and Test Drilling Report
Mansfield Ski Club

Mulmur Township, Ontario

Morrison Environmental Limited

Groundwater Consultants




510-161/WWR-PW2-App-B-2.cdr/June 1, 2016

Ministry of the Environment

> >
ﬁ Ontario and Climate Change

Measurements recorded in:  [_] Metric Wlmparial

Well Tag No. (Piace Sticker and/or Print Below)

Tagit: A185276

Well Record

Regulation 903 Ontario Water Resources Act

Page L ofi

Well Owner’s Information

First Name ﬂ;‘zne _;iji?k (

T
E-mail Address | ] well Constructed

| by Well Owner

‘MailingAddress (Street Numben‘N me | Municipglity é/ Province | Postal Code | Telephone No. (inc. area code)
) |
I3 K e i |
Well Location
Address of Well Location (Street Number/Name) Townsh\p / Lot Cunces? J
{(Fel00 (7 Mulner /€ EN.
County/Districiiylun Iny City/Town/Village Province | Postal Code
1A | Ontario
‘UTM Coordinales | Zone | Easting Northing | Municipal Plan and Sublot Number | Other

naD (8(3 ) 7

517 588 %y g9 47,118

[

Overburden and Bed

nment

Record (see instructions on the back of this form)

General Colour

Most Common Material

Other Materials

General Description Fmaner (W‘?{,

if%ﬂféé{ -

o |\ 1Y
VA AL |
/9 |43
| 23 .Zd’
.249‘37
37 |79

Annular Space Results of Well Yield Testing
Depth Set at (m/ﬁ) Type of Sealant Used Volume Placed After test of well yield, water was: Draw Down Recovery
Lo (m#) || B Clear and sand free Time | Water Level | Time | Water Level
@ 2 0 [ Other, specify (min)|  (mAY) |(min)| (mA)
i Static
‘?a 37 If pumping discontinued, give reason: ! i__l j (o
J2 0T Sendl L (Mafecell | . : N XARNE
= Pump intake set at (m/f)
215, 2 | 2 |4y
1 | ,
= . 3 3
P te (min / GPM) (3
Method of Construction Well Use b el d 16‘ r 7
[J Cable Tool [] Diamond [ Public O Commercial [ Notused |l LB | 4 7 Z 4 J .
BY Rotary (Conventional) []Jetting [] Domestic [ Municipal [] Dewatering N, o plﬁn%ng 2 5 g
[T] Rotary (Reverse) [ Driving [] Livestock [] Test Hole [ Monitering || — o hrs+ 30U min vl 17 5 é
[ Boring [ Digging [ irrigation [] Cooling & Air Conditioning Final water level end of pumping (m/)
2 10 10
[ Air percussion [ Industrial !’ ?‘ (7 q‘ i SF a’
[] Other, spacify [ Other, specify [ flowing give rae (ymin 7 GPM) 15 tf 0 ./ 15
Construction Record - Casing Status of Well 20 X J é o0
D!nsi'::e Open Hole OR Material Wall Depth (m/f) () water Supply Recommended pump depth (m/f) | f ." ? :
iameter | (Galvanized, Fibreglass, Thickness
(cmin) | Concrets, Piastic, Steel) | (omdn) | From To %?ED‘TE’W”‘ s ol 194 O
P 2 NES esl ole SR .
Recommended pump rate
- Rech: Well 30 30
" /yg’ 2 24 | L Rechare wol (Umin / GPM) 1Y
R Ea— O o g Well
: e gt L AL At P 40 40
f 4 /JY 34 |34 | D Obsonationandior ||Well prouction i 7 GPM) SRR v
ey 2=~ 1 Monitoring Hole
[ Alteration 2 50
— — ———1  (Construction) i E =
] Abandoned, M yes []No 60 60
e e Supply 1 :
R i Construction Record - Screen [[] Abandoned, Poor Map of Well
Outside Material Depth (m/) Water Quality Please provide a map below following instructions on the back.
Dian‘leitBr Plastic, Galvanized, Steef)| S0t No- [[] Abandoned, other,
(o) ( , Steel) From To : 4 L
PSR specify

b | Skl

& |

[] Other, specify

Water Details

Hole Diameter |

Water found at Deplh|Kind of Water: |

[ IFresh u@unleslad

(mAY [1Gas| []Other, specify

Water found at Depth Kind of Water: |

[ IFresh [ JUntested

Depth (m/t) Diameter
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Project No.:
Hole No.:

GRAIN SIZE DISTRIBUTION

PW?2

0.254 0.508 0.762

510-161 Mansfield Date: 16-May-16
Sample No.: 87 Depth: 13-18 ft

SLOT OPENING IN MILIMETERS
1.016 1.270 1.524 1.778 2.032 2.286 2540 2.794 3.048
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SLOT OPENING IN INCHES
Sieve Cumulative
Standard ; Weight Weight %
Sieve C_)penmg Retained Passing or % Retained
Number (inches) (gms) Retained
3/8" 0.375
4 0.187
10 0.079
20 0.033
40 0.017 1.7
60 0.010 10.2
100 0.006 50.9
200 0.003 91,5 @ Morrison Environmental Limited
Pan 100 Groundwater Consultants
Screen slot 1087 .\Ic)-crxid::-h[l)rrrii\s:."l?::ill‘ilr.“.\l-llli::il:s::aln::lr.“(i;':ll:nriu. L5TIMS




GRAIN SIZE DISTRIBUTION

Project No.:
Hole No.. PW?2

0.000 0.254 0.508 0.762

510-161 Mansfield

Sample No.:

Date: 16-May-16
88 Depth: 18-23 ft

SLOT OPENING IN MILIMETERS
1.016 1.270 1.524 1.778 2.032 2.286 2540 2.794 3.048
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200 0.003 825
Pan 100
Screen slot

Figure C-4

Morrison Environmental Limited

_@ Groundwater Consultants
Morrison Environmental Limited
1087 Meyerside Drive, Unit 1, Mississauga, Ontario, LSTIMS




GRAIN SIZE DISTRIBUTION

Project No.: 510-161 Mansfield Date: 16-May-16
Hole No.. PW?2 Sample No.: 89 Depth: 23-28 ft

SLOT OPENING IN MILIMETERS
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60 0.010 55 Figure C-5
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200 0.003 93.2 @ Morrison Environmental Limited
Pan 100 Groundwater Consultants
Morrison Environmental Limited
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0.000

Project No.:
Hole No.:

GRAIN SIZE DISTRIBUTION

PW?2

0.254 0.508 0.762

510-161 Mansfield Date: 16-May-16
Sample No.: 90 Depth: 28-33 ft

SLOT OPENING IN MILIMETERS
1.016 1.270 1.524 1.778 2.032 2.286 2540 2.794 3.048
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Screen slot 1087 .\Ic)-crxid::-h[l)rrrii\s:."l?::ill‘ilr.“.\l-llli::il:s::aln::lr.“(i;':ll:nriu. L5TIMS




GRAIN SIZE DISTRIBUTION

Project No.: 510-161 Mansfield Date: 16-May-16
Hole No.. PW?2 Sample No.: 91 Depth: 33-38 ft

SLOT OPENING IN MILIMETERS
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Hydrogeology and Test Drilling Report June 13, 2016
Mansfield Ski Club
Mulmur Township, Ontario

APPENDIX D

Step Drawdown Test on PW1
Step Drawdown Test on PW?2

Aquifer Performance Test on PW2

File: 510-161 App D



DRAWDOWN [m]

PW1 STEP TEST, DRAWDOWN VS TIME
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PUMPING WELL: PW1 - Overburden Completion ¢STEP1 @ 25.9 L/min, 5.7 IGPM

Static Water Level: 1.71 m (5.60 ft) below measuring point STEP2 @ 40.1 L/min, 8.83 IGPM

Pumping Duration: 15 min step tests ASTEP3 @ 56.0 L/min, 12.3 IGPM

| | Test Date: May 30, 2016
4 \ N I ‘H ““‘
0.1 1 10 100 1000
TIME ELAPSED [min]
FIGURE D-1

PW1 STEP DRAWDOWN TEST Project No.:
Mansfield Ski Club 510-161
Drawdown vs. Time Date:
Mulmur Township, Ontario 5/31/2016

Morrison Environmental Limited
Groundwater Consultants




PW1: STEP TEST, DRAWDOWN VS PUMPING RATE

N

\
Step 1: Q/s = .36

[I/sec)/m

(1.45 igpm/ft)

N\

DRAWDOWN [m]

Step 2: Q/s = 0.35
[I/sec])/m
(1.39 igpm/ft)

¢ STEP1 @ 25.9 L/min, 5.7 IGPM —

Step 3: Q/s =0.28
[I/sec])/m TEP2 @ 40.1 Limi aPM
(1.14 igpm/ft) \\ S @ 40.1 L/min, 8.831G

ESTEP3 @ 56.0 L/min, 12.3 IGPM
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PUMPING RATE [L/min]

FIGURE D-2

PW1 STEP DRAWDOWN TEST Project No.: . : .
Mansfield Ski Club 510-161 @ Morrison Environmental Limited
Drawdown vs. Pumping Rate Date: Groundwater Consultants

Mulmur, Ontario May 31,2016




PW2 STEP TEST, DRAWDOWN VS TIME
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PUMPING WELL: PW2 - Overburden Completion ¢STEP1 @ 25.9 L/min, 5.7 IGPM

Static Water Level: 2.34 m below measuring point STEP2 @ 37.4 L/min, 8.24 IGPM

Pumping Duration: 15 min step tests ASTEP3 @ 55.0 L/min, 12.1 IGPM

Test Date: May 25, 2016 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘

20 T ] 1
0.1 1 10 100 1000
TIME ELAPSED [min]
FIGURE D-3
PW2 STEP DRAWDOWN TEST Project No.: T Envi ! Bimired
Mansfield Ski Club 510-161 e OTTLNON MV ORTIeIiaS L ILE
Drawdown vs. Time Date: Groundwater Consultants
Mulmur, Ontario 5/31/2016




DRAWDOWN [m]

PW2: STEP TEST, DRAWDOWN VS PUMPING RATE

0.0 \
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1.0 \ \‘\
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mSTEP3 @ 55.0 L/min, 12.1IGPM
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FIGURE D-4

PW2 STEP DRAWDOWN TEST Project No.: . : .
Mansfield Ski Club 510-161 @ Morrison Environmental Limited
Drawdown vs. Pumping Rate Date: Groundwater Consultants

Mulmur, Ontario

May 31,2016




DRAWDOWN/RECOVERY [m]
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PW2: AQUIFER TEST, DRAWDOWN/RECOVERY VS TIME
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PUMPING WELL: PW2 - Overburden Completion i
Static Water Level: 2.34 m (7.68 ft) at Measuring Point 29
T |Pumping Rate: Q = 30 L/min (5.7 Igpm) = 37.3 m3¥/d T 55
Pumping Duration: 69 hour * PW2 Drawdown -
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FIGURE D-5

PW2 PUMPING TEST- 69 hr Project No.:
Mansfield Ski Club 510-161 @
Drawdown/Recovery vs. Time Date:

Mulmur, Ontario 31-May-16

Morrison Environmental Limited

Groundwater Consultants




PW2: 69 hr-PUMPING TEST, DRAWDOWN/RECOVERY VS TIME in OBSERVATION WELL PW1
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FIGURE D-6

PW2 PUMPING TEST - (PW1 Obs. Well)
Mansfield Ski Club
Drawdown/Recovery vs. Time (Observation Well PW1)
Mulmur, Ontario

Project No.:
510-161

Date:

31-May-16

Morrison Environmental Limited

D

Groundwater Consultants




PW2: 69 hr-PUMPING TEST, DRAWDOWN/RECOVERY VS TIME in OBSERVATION WELL OW1
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FIGURE D-7

PW2 PUMPING TEST - (OW1 Obs. Well)
Mansfield Ski Club
Drawdown/Recovery vs. Time (Observation Well PW1)
Mulmur, Ontario

Project No.:
510-161

Date:

31-May-16

Morrison Environmental Limited

D

Groundwater Consultants




DRAWDOWN [m]
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Pumping Duration: 69 hour |
Test Date: May 25, 2016 - May 29, 2016
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FIGURE D-8

PW2 - 69 HOUR PUMPING TEST Project No.: : . -
Mansfield Ski Club 510-161 \ Morrison Environmental Limited
Drawdown vs. Distance Date: Groundwater Consultants

Mulmur, Ontario 31-May-16




PW2:
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BAROMETRIC PRESSURE VS TIME
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FIGURE D-9

PW2 PUMPING TEST BAROMETRIC PRESSURE

Mansfield Ski Club
Barometric Pressure
Mulmur, Ontario

Project No.:

510-161

Date:

31-May-16

Morrison Environmental Limited
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Groundwater Consultants




PW2: CHANGE IN BAROMETRIC PRESSURE VS TIME
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Hydrogeology and Test Drilling Report June 13, 2016
Mansfield Ski Club
Mulmur Township, Ontario

APPENDIX E

Modelling of Groundwater Availability

File: 510-161 App E



Drawdown and Interference at Pumping Well Locations

PW1 PW2 ow1
CCD
=
£ CTJ PW1 2.78 1.39 0.62
S5 S
;—3 PW2 1.39 2.78 0.62
©
S e
&=
— O
[
)
c O
=
=
o0
et
S E
£T
(el
Total
Drawdown at
each location
(ft) 4.17 4.17 1.24
Total
Drawdown at
each location
(m) 1.27 1.27 0.38

Well Qs germy Units

PW1-PW2 40.000 S 1.0.E-02
t 14 day(s)
T 19,000 igpd/ft

Notes: In Rows - Drawdown in feet at each location due to pumping of well in that row FIGURE E-1
In Columns - Drawdown in feet in each column due to interference from pumping indicated well W/L elevation at each location is shown in bottom of row of matrix.
Estimated Drawdown Matrix For Total Pumping Rate of 40 igpm Project No.: 505-161
G’vrloungV\:ztgrk_Sg[I)ptl)y . @ Morrison Emvironmental Limited




Hydrogeology and Test Drilling Report June 13, 2016
Mansfield Ski Club
Mulmur Township, Ontario

APPENDIX F

Water Quality

File: 510-161 App F



5835 COOPERS AVENUE

MISSISSAUGA, ONTARIO

@ @ @ ﬁ L b . CANADA L4Z 1Y2
TEL (905)712-5100

aboratories FAX (905)712-5122

http://www.agatlabs.com

CLIENT NAME: MORRISON ENVIRONMENTAL LIMTED
1087 MEYERSIDE DRIVE UNIT 1
MISSISSAUGA, ON L5T1M5
(905) 564-8944

ATTENTION TO: Don Hsu
PROJECT: 510-161
AGAT WORK ORDER: 16T098529
WATER ANALYSIS REVIEWED BY: Amanjot Bhela, Inorganic Coordinator
DATE REPORTED: Jun 01, 2016
PAGES (INCLUDING COVER): 9
VERSION*: 1

Should you require any information regarding this analysis please contact your client services representative at (905) 712-5100

*NOTES

All samples will be disposed of within 30 days following analysis. Please contact the lab if you require additional sample storage time.

A GAT Laboratories (V1) Page 1 of 9
Member of: Association of Professional Engineers, Geologists and Geophysicists AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory
of Alberta (APEGGA) Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests listed on the
Western Enviro-Agricultural Laboratory Association (WEALA) scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian
Environmental Services Association of Alberta (ESAA) Association for Laboratory Accreditation Inc. (CALA) for specific drinking water tests. Accreditations

are location and parameter specific. A complete listing of parameters for each location is available
from www.cala.ca and/or www.scc.ca. The tests in this report may not necessarily be included in
the scope of accreditation.
Results relate only to the items tested and to all the items tested
All reportable information as specified by ISO 17025:2005 is available from AGAT Laboratories upon request



@ @ @ ﬁ Laboratories

CLIENT NAME: MORRISON ENVIRONMENTAL LIMTED

SAMPLING SITE:

Certificate of Analysis

AGAT WORK ORDER: 16T098529
PROJECT: 510-161

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2

TEL (905)712-5100
FAX (905)712-5122
http://www.agatlabs.com

ATTENTION TO: Don Hsu

SAMPLED BY:

Water Quality Assessment (mg/L)

DATE RECEIVED: 2016-05-26

DATE REPORTED: 2016-06-01

SAMPLE DESCRIPTION: PW2
SAMPLE TYPE: Water
DATE SAMPLED: 5/25/2016
Parameter Unit G/S RDL 7584232
Electrical Conductivity uS/cm 2 574
pH pH Units (6.5-8.5) NA 7.91
Saturation pH 6.93
Langelier Index 0.98
Total Hardness (as CaCO3) mg/L (80-100) 0.5 311
Total Dissolved Solids mg/L 500 20 324
Alkalinity (as CaCO3) mg/L (30-500) 5 277
Bicarbonate (as CaCO3) mg/L 5 277
Carbonate (as CaCO3) mg/L 5 <5
Hydroxide (as CaCO3) mg/L 5 <5
Fluoride mg/L 15 0.25 <0.25
Chloride mg/L 250 0.50 11.0
Nitrate as N mg/L 10.0 0.25 <0.25
Nitrite as N mg/L 1.0 0.25 <0.25
Bromide mg/L 0.25 <0.25
Sulphate mg/L 500 0.50 40.2
Ortho Phosphate as P mg/L 0.50 <0.50
Reactive Silica mg/L 0.05 11.2
Ammonia as N mg/L 0.02 <0.02
Total Phosphorus mg/L 0.05 <0.05
Total Organic Carbon mg/L 0.5 1.8
Colour TCU 5 5 <5
Turbidity NTU 5 0.5 1.6
Calcium mg/L 0.05 88.3
Magnesium mg/L 0.05 21.9
Sodium mg/L 20 (200) 0.05 6.00
Potassium mg/L 0.05 3.19
Aluminum mg/L 0.1 0.004 0.006
Antimony mg/L 0.006 0.003 <0.003
Arsenic mg/L 0.025 0.003 <0.003

Certified By:

jimav(m./'o“t Bhela

EG'GE T CERTIFICATE OF ANALYSIS (V1)

Results relate only to the items tested and to all the items tested

Page 2 of 9




@ @ @ ﬁ Laboratories

CLIENT NAME: MORRISON ENVIRONMENTAL LIMTED

SAMPLING SITE:

5835 COOPERS AVENUE

Certificate of Analysis VISSISSAUGA, ONTARIO

CANADA L4Z 1Y2

AGAT WORK ORDER: 16T098529 TEL (905)712-5100

PROJECT: 510-161
ATTENTION TO: Don Hsu
SAMPLED BY:

FAX (905)712-5122
http://www.agatlabs.com

Water Quality Assessment (mg/L)

DATE RECEIVED: 2016-05-26

DATE REPORTED: 2016-06-01

SAMPLE DESCRIPTION: PW2
SAMPLE TYPE: Water
DATE SAMPLED: 5/25/2016
Parameter Unit G/S RDL 7584232

Barium mg/L 1 0.002 0.065
Beryllium mg/L 0.001 <0.001
Boron mg/L 5 0.010 0.035
Cadmium mg/L 0.005 0.001 <0.001
Chromium mg/L 0.05 0.003 <0.003
Cobalt mg/L 0.001 <0.001
Copper mg/L 1 0.003 <0.003
Iron mg/L 0.3 0.010 0.138
Lead mg/L 0.01 0.002 <0.002
Manganese mg/L 0.05 0.002 0.057
Mercury mg/L 0.001 0.0001 <0.0001
Molybdenum mg/L 0.002 <0.002
Nickel mg/L 0.003 <0.003
Selenium mg/L 0.01 0.004 <0.004
Silver mg/L 0.002 <0.002
Strontium mg/L 0.005 0.380
Thallium mg/L 0.006 <0.006
Tin mg/L 0.002 <0.002
Titanium mg/L 0.002 <0.002
Tungsten mg/L 0.010 <0.010
Uranium mg/L 0.02 0.002 <0.002
Vanadium mg/L 0.002 <0.002
Zinc mg/L 5 0.005 <0.005
Zirconium mg/L 0.004 <0.004
% Difference/ lon Balance % NA 1.02
Comments: RDL - Reported Detection Limit; G/ S - Guideline / Standard: Refers to O.Reg.169/03(mg/L)
7584232 Elevated RDL indicates the degree of sample dilution prior to the analysis in order to keep analyte within the calibration range of the instrument and to reduce matrix interference.

jimav(m./'o“t Bhela

Certified By:

EG'GE T CERTIFICATE OF ANALYSIS (V1)
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Guideline Violation

AGAT WORK ORDER: 16T098529
PROJECT: 510-161

CLIENT NAME: MORRISON ENVIRONMENTAL LIMTED

ATTENTION TO: Don Hsu

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

SAMPLEID SAMPLE TITLE GUIDELINE ANALYSIS PACKAGE PARAMETER GUIDEVALUE RESULT
7584232 PW2 0.Reg.169/03(mg/L) Water Quality Assessment (mg/L) Manganese 0.05 0.057
7584232 PW2 0.Reg.169/03(mg/L) Water Quality Assessment (mg/L) Total Hardness (as CaCO3) (80-100) 311

& GE T GUIDELINE VIOLATION (V1) Page 4 of 9

Results relate only to the items tested and to all the items tested
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PROJECT: 510-161
SAMPLING SITE:

Quality Assurance

CLIENT NAME: MORRISON ENVIRONMENTAL LIMTED

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2

TEL (905)712-5100
FAX (905)712-5122
http://www.agatlabs.com

AGAT WORK ORDER: 167098529
ATTENTION TO: Don Hsu
SAMPLED BY:

Water Analysis

RPT Date: Jun 01, 2016 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Acceptable Acceptable Acceptable
PARAMETER Batch Sample Dup #1 | Dup #2 RPD Blank Ms/e;slﬂéed Limits Recovery Limits Recovery Limits
Lower [ Upper Lower [ Upper Lower [ Upper
Water Quality Assessment (mg/L)
Electrical Conductivity 7578341 1760 1780 1.1% <2 96% 80% 120% NA NA
pH 7578341 7.80 7.90 1.3% NA 98% 90% 110% NA NA
Total Dissolved Solids 7584321 528 548 3.7% <20 96% 80% 120% NA NA
Alkalinity (as CaCO3) 7578341 306 312 1.9% <5 100% 80% 120% NA NA
Bicarbonate (as CaCO3) 7578341 306 312 1.9% <5 NA NA NA
Carbonate (as CaCO3) 7578341 <5 <5 NA <5 NA NA NA
Hydroxide (as CaCO3) 7578341 <5 <5 NA <5 NA NA NA
Fluoride 7584232 7584232 <0.25 <0.25 NA <0.05 98% 90% 110% 97% 90% 110% 107% 80% 120%
Chloride 7584232 7584232 11.0 11.4 3.6% <0.10 108% 90% 110% 103% 90% 110% 107% 80% 120%
Nitrate as N 7584232 7584232 <0.25 <0.25 NA <0.05 91% 90% 110% 100% 90% 110% 107% 80% 120%
Nitrite as N 7584232 7584232 <0.25 <0.25 NA <0.05 NA  90% 110% 108% 90% 110% 97% 80% 120%
Bromide 7584232 7584232 <0.25 <0.25 NA <0.05 109% 90% 110% 108% 90% 110% 106% 80% 120%
Sulphate 7584232 7584232  40.2 39.8 1.0% <0.10 101% 90% 110% 105% 90% 110% 105% 80% 120%
Ortho Phosphate as P 7584232 7584232 <0.50 <0.50 NA <0.10 104% 90% 110% 102% 90% 110% 106% 80% 120%
Reactive Silica 7584232 7584232 11.2 10.8 3.6% <0.05 99% 90% 110% 101% 90% 110% 99% 80% 120%
Ammonia as N 7581556 0.07 0.06 NA <0.02 90% 90% 110% 90% 90% 110% 95% 80% 120%
Total Phosphorus 7580403 0.18 0.17 NA <0.05 99% 80% 120% 100% 90% 110% 98% 70% 130%
Total Organic Carbon 7584321 3.2 35 9.0% <05 102% 90% 110% 103% 90% 110% 104% 80% 120%
Colour 7584321 <5 <5 NA <5 101% 90% 110% NA NA
Turbidity 7584023 0.6 0.6 NA <05 105% 90% 110% NA NA
Calcium 7584232 7584232 88.3 86.9 1.6% <0.05 101% 90% 110% 100% 90% 110% 100% 70% 130%
Magnesium 7584232 7584232 219 219 0.0% <0.05 101% 90% 110% 100% 90% 110% 105% 70% 130%
Sodium 7584232 7584232 6.00 6.07 1.2% <0.05 107% 90% 110% 107% 90% 110% 107% 70% 130%
Potassium 7584232 7584232  3.19 3.17 0.6% <0.05 106% 90% 110% 106% 90% 110% 108% 70% 130%
Aluminum 7583208 0.018 0.008 NA <0.004 91% 90% 110% 101% 90% 110% 98% 70% 130%
Antimony 7583208 <0.003 <0.003 NA <0.003 97% 90% 110% 97% 90% 110% 101% 70% 130%
Arsenic 7583208 <0.003 <0.003 NA <0.003 96% 90% 110% 99% 90% 110% 101% 70% 130%
Barium 7583208 0.013 0.013 0.0% <0.002 92% 90% 110% 99% 90% 110% 100% 70% 130%
Beryllium 7583208 <0.001 <0.001 NA <0.001 90% 90% 110% 99% 90% 110% 100% 70% 130%
Boron 7583208 <0.010 <0.010 NA <0.010 100% 90% 110% 100% 90% 110% 90% 70% 130%
Cadmium 7583208 <0.001 <0.001 NA <0.001 92% 90% 110% 96% 90% 110% 103% 70% 130%
Chromium 7583208 <0.003 <0.003 NA <0.003 93% 90% 110% 100% 90% 110% 101% 70% 130%
Cobalt 7583208 <0.001 <0.001 NA <0.001 93% 90% 110% 100% 90% 110% 100% 70% 130%
Copper 7583208 <0.003 <0.003 NA <0.003 95% 90% 110% 102% 90% 110% 100% 70% 130%
Iron 7583208 <0.010 <0.010 NA <0.010 90% 90% 110% 96% 90% 110% 105% 70% 130%
Lead 7583208 <0.002 <0.002 NA <0.002 94% 90% 110% 101% 90% 110% 102% 70% 130%
Manganese 7583208 <0.002 <0.002 NA <0.002 92% 90% 110% 99% 90% 110% 100% 70% 130%
Mercury 7581167 <0.0001 <0.0001 NA <0.0001 103% 90% 110% 105% 90% 110% 98% 80% 120%
Molybdenum 7583208 <0.002 <0.002 NA <0.002 100% 90% 110% 99% 90% 110% 102% 70% 130%
E'GE T QUALITY ASSURANCE REPORT (V1) Page 5 of 9

AGAT Laboratories is accredited to ISO/IEC 17025 by the Canadian Association for Laboratory Accreditation Inc. (CALA) and/or Standards Council of Canada (SCC) for specific tests
listed on the scope of accreditation. AGAT Laboratories (Mississauga) is also accredited by the Canadian Association for Laboratory Accreditation Inc. (CALA) for specific drinking water
tests. Accreditations are location and parameter specific. A complete listing of parameters for each location is available from www.cala.ca and/or www.scc.ca. The tests in this report may
not necessarily be included in the scope of accreditation.
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CLIENT NAME: MORRISON ENVIRONMENTAL LIMTED

PROJECT: 510-161
SAMPLING SITE:

Quality Assurance

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO

CANADA L4Z 1Y2
TEL (905)712-5100
FAX (905)712-5122

AGAT WORK ORDER: 167098529
ATTENTION TO: Don Hsu
SAMPLED BY:

http://www.agatlabs.com

Water Analysis (Continued)

RPT Date: Jun 01, 2016 DUPLICATE REFERENCE MATERIAL| METHOD BLANK SPIKE MATRIX SPIKE
Method Accgp}able Accgp}able Accgpyable

PARAMETER Batch Sample Dup #1 | Dup#2 | RPD Blank Ms/e;slﬂéed Limits Recovery Limits Recovery| __ Limits
Lower| Upper Lower [ Upper Lower [ Upper
Nickel 7583208 <0.003 <0.003 NA <0.003 92% 90% 110% 99% 90% 110% 97% 70% 130%
Selenium 7583208 <0.004 <0.004 NA <0.004 95% 90% 110% 100% 90% 110% 103% 70% 130%
Silver 7583208 <0.002 <0.002 NA <0.002 90% 90% 110% 101% 90% 110% 100% 70% 130%
Strontium 7583208 0.066 0.068 3.0% <0.005 99% 90% 110% 105% 90% 110% 102% 70% 130%
Thallium 7583208 <0.006 <0.006 NA <0.006 93% 90% 110% 97% 90% 110% 99% 70% 130%
Tin 7583208 <0.002 <0.002 NA <0.002 98% 90% 110% 98% 90% 110% 102% 70% 130%
Titanium 7583208 <0.002 <0.002 NA <0.002 96% 90% 110% 93% 90% 110% 98% 70% 130%
Tungsten 7583208 <0.010 <0.010 NA <0.010 99% 90% 110% 95% 90% 110% 97% 70% 130%
Uranium 7583208 <0.002 <0.002 NA <0.002 97% 90% 110% 100% 90% 110% 101% 70% 130%
Vanadium 7583208 <0.002 <0.002 NA <0.002 91% 90% 110% 96% 90% 110% 99% 70% 130%
Zinc 7583208 0.006 0.005 NA <0.005 96% 90% 110% 102% 90% 110% 100% 70% 130%
Zirconium 7583208 <0.004 <0.004 NA <0.004 97% 90% 110% 95% 90% 110% 96% 70% 130%

Comments: NA signifies Not Applicable.
Duplicate Qualifier: As the measured result approaches the RL, the uncertainty associated with the value increases dramatically, thus duplicate acceptance limits apply only
where the average of the two duplicates is greater than five times the RL.

Certified By:

jimo,v(m./'o“t Bhela
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PROJECT: 510-161
SAMPLING SITE:

Method Summary

CLIENT NAME: MORRISON ENVIRONMENTAL LIMTED

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

AGAT WORK ORDER: 167098529
ATTENTION TO: Don Hsu

SAMPLED BY:

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Water Analysis
Electrical Conductivity INOR-93-6000 SM 2510 B PC TITRATE
pH INOR-93-6000 SM 4500-H+ B PC TITRATE
Saturation pH SM 2320 B CALCULATION
Langelier Index SM 2330B CALCULATION
Total Hardness (as CaCO3) MET-93-6105 EPA SW-846 6010C & 200.7 ICP/OES
Total Dissolved Solids INOR-93-6028 SM 2540 C BALANCE
Alkalinity (as CaCO3) INOR-93-6000 SM 2320 B PC TITRATE
Bicarbonate (as CaCO3) INOR-93-6000 SM 2320 B PC TITRATE
Carbonate (as CaCO3) INOR-93-6000 SM 2320 B PC TITRATE
Hydroxide (as CaCO3) INOR-93-6000 SM 2320 B PC TITRATE
Fluoride INOR-93-6004 SM 4110 B ION CHROMATOGRAPH
Chloride INOR-93-6004 SM 4110 B ION CHROMATOGRAPH
Nitrate as N INOR-93-6004 SM 4110 B ION CHROMATOGRAPH
Nitrite as N INOR-93-6004 SM 4110 B ION CHROMATOGRAPH
Bromide INOR-93-6004 SM 4110 B ION CHROMATOGRAPH
Sulphate INOR-93-6004 SM 4110 B ION CHROMATOGRAPH
Ortho Phosphate as P INOR-93-6004 SM 4110 B ION CHROMATOGRAPH
Reactive Silica INOR-93-6047 AQ2 EPA-122A & SM 4500 Si02D  AQ2 DISCRETE ANALYSER
Ammonia as N INOR-93-6059 ﬁ;"sf_(l::hem 10-107-06-1-J & SM 4500 | AcpiaT FIA
Total Phosphorus INOR-93-6057 Quikchem 10-115-01-3-A & SM LACHAT FIA
Total Organic Carbon INOR-93-6049 EPA 415.1 & SM 5310 SHIMADZU CARBON ANALYZER
Colour INOR-93-6046 SM 2120 B SPECTROPHOTOMETER
Turbidity INOR-93-6044 SM 2130 B NEPHELOMETER
Calcium MET-93-6105 EPA SW-846 6010C & 200.7 ICP/OES
Magnesium MET-93-6105 EPA SW-846 6010C & 200.7 ICP/OES
Sodium MET-93-6105 EPA SW-846 6010C & 200.7 ICP/OES
Potassium MET-93-6105 EPA SW-846 6010C & 200.7 ICP/OES
Aluminum MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Antimony MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Arsenic MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Barium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Beryllium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Boron MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Cadmium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Chromium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Cobalt MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Copper MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Iron MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Lead MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Manganese MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Mercury MET-93-6100 EPA SW 846 7470 & 245.1 CVAAS
Molybdenum MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Nickel MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Selenium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Silver MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Strontium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Thallium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
@ G@T METHOD SUMMARY (V1) Page 7 of 9
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Method Summary

AGAT WORK ORDER: 167098529

CLIENT NAME: MORRISON ENVIRONMENTAL LIMTED

PROJECT: 510-161
SAMPLING SITE:

ATTENTION TO: Don Hsu

SAMPLED BY:

5835 COOPERS AVENUE
MISSISSAUGA, ONTARIO
CANADA L4Z 1Y2

TEL (905)712-5100

FAX (905)712-5122
http://www.agatlabs.com

PARAMETER AGAT S.O.P LITERATURE REFERENCE ANALYTICAL TECHNIQUE
Tin MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Titanium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Tungsten MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Uranium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Vanadium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Zinc MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
Zirconium MET-93-6103 EPA SW-846 6020A & 200.8 ICP-MS
% Difference/ lon Balance SM 1030 E CALCULATION

@ G@ET METHOD SUMMARY (V1)

Results relate only to the items tested and to all the items tested
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