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1 Introduction 
This Technical Memorandum presents the results of the fourth year of a long-term groundwater 
monitoring program for the Hanlon Creek Business Park (HCBP).  The results of the first three 
years were presented in Technical Memoranda in May 2009, February 2010, and February 2011 
respectively.  A Hydrogeology Report was completed by Banks Groundwater Engineering Limited in 
May 2008, as part of the Environmental Implementation Report (EIR), in support of the proposed 
HCBP.  The Hydrogeology Report presented a recommended long-term groundwater monitoring 
program.  This program was developed in recognition of the importance of establishing baseline 
groundwater conditions and to assess any changes in groundwater elevations and groundwater 
quality during and following development of the site.  The monitoring program is also required to 
assess the performance of the stormwater management facilities once they are constructed and to 
observe seasonal trends in water levels in the core wetland.  This monitoring program is consistent 
with the recommendations of the Hanlon Creek State-of-the-Watershed Study Report (2003). 

Baseline groundwater conditions were established during five years of on-site monitoring.  The 
detailed results for the period spring 2003 to spring 2008 were presented in the Hydrogeology 
Report.  Banks Groundwater Engineering is continuing to monitor groundwater in on-site 
monitoring wells and wetland mini-piezometers on a quarterly basis.  To correspond to previous 
monitoring, the preferred monitoring periods are January, April, July and October.  Data loggers 
have been installed to measure and record groundwater levels and temperatures on a more 
frequent basis in selected monitoring wells and mini-piezometers.  Groundwater samples are being 
collected from selected monitoring wells on an annual basis and analyzed for a representative list 
of groundwater quality parameters to augment the existing background water quality data.  

It is not expected that development of this site will have any effect on local private water wells.  It 
is expected that if any changes in groundwater elevations and groundwater quality during and 
following development of the site do occur, as a result of construction and post-construction 
activities, they will become apparent first in the on-site monitoring wells.  Therefore, it was 
concluded that monitoring of local private wells was not required. 

It is also noted that selected monitoring wells and mini-piezometers are currently being monitored 
for the purpose of establishing baseline data in advance of proposed adjacent land use activities 
(e.g. Mast-Snyder Gravel Pit).  Changes related to climatic conditions are being observed in the on-
site monitoring wells and mini-piezometers. 

Site grading began in 2010 in Phases 1 and 2.  As such, selected monitoring stations located within 
the grading areas required abandonment in accordance with Ontario Regulation 903, as recently 
amended, of the Ontario Water Resources Act by a licensed Water Well Technician.  Well 
Abandonment Records are required by this Regulation to be completed and submitted to the 
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Owner and the MOE.  A total of 12 monitoring wells had been abandoned by the end of 2011, three 
monitors were located in Phase 1 and the remaining nine monitors were located in Phase 2. 

Some existing monitoring wells can be maintained, with minor modifications or improvements, for 
continued monitoring.  Six new monitors were installed within Phase 1 during the fall of 2011 to replace 
some of the abandoned monitors.  Five new monitors were installed within Phase 2 in January 2012.  
Monitoring of all new wells began in January 2012. 

The monitoring data has been compiled, plotted, and analyzed and the results are presented in this 
Technical Memorandum.  Conclusions and recommendations related to the monitoring program are 
summarized. 

2 Groundwater Monitoring 

2.1 Groundwater Monitoring Background 
Groundwater level monitoring was conducted at this site for more than five years in support of the 
evaluation of local hydrogeological conditions. The various stages of monitoring that have been 
completed are summarized in the EIR Hydrogeology Report.  Since January 2007, groundwater levels 
have been monitored at the HCBP site on a quarterly basis. 

The locations of the groundwater monitoring stations are shown in Figure 1.  As noted above, some 
stations have been abandoned and new stations were installed as of the end of 2011. 

2.2 Groundwater Monitoring Stations Status 
The status of each groundwater monitoring station is determined during each monitoring round.  This 
includes all monitoring wells installed in 2003 and monitoring wells and mini-piezometers that were 
subsequently installed up to the end of 2011.  The current condition of each station and other relevant 
attributes are described in Appendix A.  Monitoring wells abandoned during 2010 and 2011 are identified.  
New monitoring wells in the Phase 1 area are also included. 

2.3 Groundwater Monitoring Data Collection and Compilation 
The establishment of baseline groundwater conditions continued until grading of the site was initiated. 
This has included monitoring of groundwater levels in selected monitoring wells and mini-piezometers 
(listed in Appendix A).  In most cases this monitoring will continue to occur on a seasonal basis to 
establish variations in groundwater levels for each season at each station.  In a selected number of 
monitors, groundwater levels will also continue to be recorded on a frequent basis using data loggers.  
This will assist in determining the relationships of groundwater levels, wetland levels, surface water flow, 
and precipitation.  Groundwater samples were collected from selected monitoring wells and analyzed for 
general chemical parameters in 2011.  Sampling and analysis is to continue on an annual basis. 

At the start of the 2011 monitoring period, there were 25 functioning monitoring wells and 16 mini-
piezometers located across the HCBP site.  The data obtained from all groundwater monitoring locations 
during 2011 were compiled for the purpose of the analyses presented below. 

Following each seasonal monitoring period, the data was recorded and entered into the groundwater 
level monitoring dataset.  Data downloaded from each data logger was corrected for barometric pressure 
and then incorporated into the respective records within the groundwater level monitoring dataset.  As 
the dataset is updated, tables and graphs are also updated to support on-going analysis of the 
groundwater monitoring results.  
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2.4 Groundwater Monitoring Results 
The results of manual groundwater level measurements at the HCBP site up to October 2011 are 
summarized in tabular format in Appendix B.  Selected monitoring station details are included with the 
monitoring data, which is presented as depth (in metres) to groundwater below current ground level and 
groundwater elevation (metres above mean sea level).   

The groundwater elevation data for each monitoring station, based on the manual measurements, are 
presented in graphical format in Appendix C.  The groundwater elevations from April 2003 to 
October 2011 present representative seasonal levels for most locations.  As such, seasonal fluctuations 
are illustrated in the graphs, ranging from as little as 0.37 m, to as much as 2.01 m over this monitoring 
period.  Monitoring well MW 123 is excluded from this comparison as it is completed in the deep bedrock 
aquifer and the groundwater levels are influenced by municipal well production. 

Presented in Appendix D is a summary of vertical hydraulic gradient calculations, based on comparisons 
of shallow, intermediate and deep monitoring intervals, on selected dates.  Graphs illustrating 
groundwater elevations and hydraulic gradients are included, with monitoring stations grouped in seven 
west-to-east profiles.  These data and graphs confirm the downward hydraulic gradients 
(i.e. groundwater recharge conditions) in the upland portions of the site, and upward hydraulic gradients 
in the vicinity of, and within, the core wetland complex (i.e. groundwater discharge conditions).  
Groundwater discharge conditions have also been confirmed at the wetland adjacent to Downey Road, 
situated between Laird and Forestell Roads. 

Given that climate is one of the most significant factors influencing groundwater elevations, available 
local climate data was compiled and is presented in graphical format in Appendix E.  During 2011, 
groundwater elevations and temperatures were recorded using data loggers in 23 groundwater 
monitoring stations.  These data are presented for comparison with the climate data in Appendixes F, G, 
and H. 

Groundwater samples were collected from selected monitoring wells in July 2003, April 2008, April 2009, 
April 2010, and April 2011.  The samples were submitted to an accredited laboratory for analysis of 
selected chemical parameters.  As indicated previously, this will provide a baseline of groundwater 
quality data prior to development of the site.  The water quality data are presented in Appendix I. 

3 Groundwater Characterization Update 

3.1 Factors Influencing Fluctuations in Groundwater Elevations 
There are a number of factors that influence groundwater levels at any given time and location, 
including: 

 Precipitation 
 Ambient air temperature and solar radiation (influencing snowmelt, evaporation and 

evapotranspiration) 
 Vegetation 
 Soils 
 Geology 
 Topography and associated drainage characteristics 
 Land cover 
 Local groundwater withdrawals and uses (e.g. construction dewatering). 

Each of these factors can influence the rate and spatial distribution of groundwater recharge.  As such, it 
was important to account for these factors under the pre-development conditions in order to appreciate 
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the causes of observed groundwater elevation changes.  These changes also need to be evaluated 
relative to long-, medium-, and short-term influences.  For the purposes of this evaluation, a long-term 
influence is considered for example to be lower-than-normal precipitation over several years, which have 
caused drought conditions in this area of Ontario historically and recently.  For the purposes of this 
evaluation, medium-term influences are considered seasonal and short-term influences are event-related, 
such as spring thaw and periods of above-average or sustained rainfall. 

Given that climate is one of the most significant factors influencing groundwater elevations, available 
local climate data was compiled and plotted to evaluate short-, medium-, and long-term variations and 
trends in precipitation and air temperature.  A detailed evaluation of climate and fluctuations in 
groundwater elevations was presented in the EIR Hydrogeology Report. 

Updated climate data is presented in graphical format in Appendix E.  Graph E1 presents the total annual 
precipitation recorded at the Region of Waterloo International Airport Station (WMO ID 71368), for the 
period 1971 to 2011 inclusive.  This station was selected due to its’ proximity to the HCBP site and 
availability of data.  Also illustrated in Graph E1 is a trend line depicting the annual cumulative departure 
from the average annual precipitation for this 41-year period, which is about 890 mm/year.  This 
technique is helpful in illustrating periods of above- and below-average annual precipitation.  An upward 
trend indicates sequential years of above-average precipitation (e.g. 1982 to 1988).  A downward trend 
indicates a period of below-average precipitation (e.g. 1997 to 2007), possibly resulting in drought 
conditions.  These longer-term trends can have a notable influence on groundwater levels.  They need to 
be considered in the context of past, present, and future groundwater levels on-site due to the relatively 
shorter period (i.e. less than eight years) of groundwater monitoring that has been conducted at the 
HCBP site.  The data presented in Graph E1 indicates that during the period 1997 to 2011 inclusive, the 
total annual precipitation for ten out of fifteen years was below the 41-year average.  It is therefore 
interpreted that groundwater levels would have been elevated during the early to mid-1990’s and likely 
declined from 1997 to 2007.  Varying annual precipitation from 2007 through 2011 has caused 
groundwater levels to continue to fluctuate. 

As indicated above, the groundwater monitoring program on-site began in April 2003.  It is therefore 
useful to consider total monthly precipitation during this period (and shortly before) to evaluate medium-
term influences on groundwater levels.  Graph E2 presents the total monthly precipitation recorded at 
the Region of Waterloo International Airport Station, for the period January 2003 to December 2011 
inclusive.  Also illustrated in Graph E2 is a trend line depicting the monthly cumulative departure from 
the average monthly precipitation for this period, which has been updated with 2011 data to about 
74 mm/month.  Similar to the annual data, an upward trend indicates sequential months of above-
average precipitation, which may cause increases in groundwater levels.  A downward trend indicates a 
period of below-average precipitation, possibly resulting in a reduction in groundwater levels.  On the 
basis of Graph E2, it would be expected that groundwater levels would be higher following several 
months of above average precipitation (e.g. October through December 2007, June through 
December 2008, April through August 2009, and August through December 2011).   

An alternative method to evaluate fluctuations in groundwater levels relative to monthly precipitation 
trends is to consider the monthly cumulative departure from normal monthly amounts.  The normal 
amounts are based on the published 30-year record (i.e. from 1971 to 2000).  The monthly observed 
precipitation from January 2003 to December 2011, the monthly normal's, and the cumulative departure 
from the normal monthly precipitation are presented in Graph E3.  This plot suggests that, due to a 
declining trend in precipitation from the spring of 2004 to the spring of 2008, groundwater levels would 
have declined during the same period, followed by an increase from the summer of 2008 to the summer 
of 2009, when monthly precipitation was greater.  Increases in groundwater levels would also be 
expected in the spring of 2010 and fall of 2011. 

These observations are further illustrated in Graph E4, which presents the preceding 18-month average 
monthly precipitation for the period from January 2003 to December 2011.  This graph was developed 
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with the understanding that the preceding 18 months of precipitation are likely the most influential on 
observed groundwater elevations.  The cumulative departure from the 18-month average precipitation 
over this period also emphasizes the trends observed in Graph E2.  One of the most notable recent 
trends is the increase in average precipitation beginning in the second half of 2008 and continuing to 
July 2009.  This was followed by a declining trend from August 2009 to the end of May 2010 and 
somewhat of a rebound from June to October 2010, and a continued rise during August through 
December 2011. 

Short-term influences related to events are depicted by daily precipitation totals and ambient air 
temperature (i.e. maximum daily temperature).  These data are presented in Graph E5, for the 
March 2007 to December 2011 monitoring period.  To determine which events have an immediate 
influence on groundwater levels, total daily precipitation and air temperature are plotted together and 
compared with groundwater levels.  Based on available data, the relationship of the above factors to 
observed fluctuations in groundwater elevations within the HCBP site was evaluated with direct reference 
to Graphs E2 to E5 and graphs of groundwater elevations observed at each monitoring station.  This 
analysis is presented in the following sub-sections. 

3.2 Observed Groundwater Elevations and Depths to Groundwater 
The observed groundwater elevations for each monitoring station are summarized in tabular form in 
Appendix B, and presented as graphs in Appendixes C, F, G, and H.  The observed groundwater 
elevations can be associated with the long-, medium-, and short-term factors discussed previously.  The 
interpreted relationships are discussed below. 

3.2.1 Long-Term 
Analyses presented in the three previous Technical Memoranda and the EIR Hydrogeology Report 
showed that it is likely groundwater levels declined from the spring of 1997 to the fall of 2007, based on 
the recorded precipitation for this period.  Evidence of the effects of the longer trend of below average 
precipitation is provided by the groundwater levels in July and November 2007, when the lowest 
observed groundwater elevations occurred on-site.  Precipitation in 2007 was well below average and 
was the lowest observed from 1971 to 2011 (refer to Graph E1).  Below-average annual precipitation in 
2009 and 2010 also influenced groundwater elevations through the summer and fall of 2010. 

In contrast, annual precipitation in 2003, 2006, 2008, and 2011 was above average.  This appears to 
have influenced groundwater levels in the spring of 2004 and 2007, the spring and fall of 2008 (when 
groundwater elevations were among the highest observed between April 2003 and December 2010), and 
in the last five months of 2011. 

3.2.2 Medium-Term 
Analyses presented in the three previous Technical Memoranda and the EIR Hydrogeology Report 
showed that monthly total precipitation and trends (depicted in Graphs E2 and E3) provide additional 
insight related to the observed seasonal fluctuations in groundwater elevations.  Following below-
average precipitation in late 2009, through most of 2010, and into February 2011, groundwater 
elevations declined and approached the low levels observed in 2007.   

Following three days where maximum daily temperatures were above freezing (i.e. from December 30, 
2010 to January 1, 2011), temperatures remained below freezing through to mid-February.  There was 
limited precipitation during this period.  Two short thaws occurred in mid- and late-February with some 
rainfall.  This appears to have caused groundwater levels to begin to rise and subsequent warmer spring 
weather and several rainfall events caused steady increases in groundwater elevations through to a peak 
in about mid-May.  Maximum daily temperatures remained above freezing, with only a few exceptions, 
from late-February through to the end of December.  Groundwater levels then followed the typical 
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overall decline starting in May and extended through to October.  Precipitation events in October, 
November, and December caused a notable rise in levels until mid-December 2011. 

3.2.3 Short-Term 
The manual measuring and recording of groundwater levels across the HCBP site has been conducted on 
29 occasions at many monitors, during various months and seasons, from April 2003 to October 2011.  
As a result, monitoring of groundwater levels may not have occurred at precisely the best time to 
observe the highest and lowest annual elevations.  Fortunately however, groundwater levels were 
observed in selected monitors in the spring of 2003 and in most monitors in the spring of 2004, 2006, 
2007, 2008, 2009, 2010, and 2011.  Therefore, it is expected that these observations represent the 
influence of spring thaw and precipitation events, and as such are reasonably close to the highest for this 
monitoring period. 

To evaluate the response to spring thaw and precipitation at selected groundwater monitors, data 
loggers were installed to record groundwater levels on a more frequent basis.  Table 1 below lists the 
monitoring wells and mini-piezometers where 25 data loggers were in operation for all or part of 2011 
(refer to Figure 1 for locations).  Most locations were selected to evaluate groundwater levels and to 
establish baseline conditions relative to various climate effects prior to development of the HCBP.  For 
reference, the total daily precipitation and maximum daily air temperature recorded at the Region of 
Waterloo International Airport Station are presented in Graph E5, for the period March 2007 to 
December 2011.  

Table 1:  Monitoring Stations Equipped With Data Loggers 

Monitoring Well Data Logger 
Installed 

Data Logger 
Removed 

Comments  

001 January 2008 May 2011 Well abandoned in 2011 

003 March 2007   

004 August 2009   

101 June 2010 October 2010 Required initially for dewatering monitoring 
Well abandoned in 2011 

103 June 2010  Required initially for dewatering monitoring 

104 January 2008   

105 January 2008   

106 August 2009 August 2010 Well to be abandoned in 2012 

107 July 2008   

109 April 2009   

111 October 2010   

112 October 2010   

116A January 2008   

117A January 2008   

118A July 2008   

119A July 2008   

121A July 2008   

122A July 2008   
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Mini-Piezometer Data Logger 
Installed 

Data Logger 
Removed 

Comments 

1D April 2009   

2D January 2007   

4D April 2009   

7D November 2007   

8S June 2010  Required initially for dewatering monitoring 

9D March 2007   

11D June 2010  Required initially for dewatering monitoring 

 

The EIR Hydrogeology Report presented a detailed evaluation of daily influences from March 2007 to 
April 2008.  The previous three Technical Memoranda presented a detailed evaluation of climate 
influences on groundwater levels for January through December of 2008, 2009, and 2010 respectively.  
The following is noted for January through December 2011 in Graph E5: 

 It is interpreted that snowfall through January and February was equivalent to about 14 mm of 
precipitation 

 Spring thaw began in late-February with some rainfall, with above-freezing maximum daily 
temperatures continuing for most days into the spring.  Periods of rainfall began on March 4 and 
continued into early-June at above-average monthly amounts, with a total accumulation of 
348 mm occurring during this period 

 Total monthly precipitation for the months of January, February, June, July and August, was 
below normal amounts.  Conversely, total monthly precipitation in March, April, May, and 
September through December was above normal amounts 

 The rise in maximum daily temperatures in mid- and late-February is interpreted to have resulted 
in melting of the snow pack and ground frost, increasing the potential for groundwater recharge 

 Maximum daily air temperatures remained above 00C for most days from February 27 to the end 
of December 2011 

 The total precipitation through 2011 was 972 mm, as compared to a 41-year average of about 
890 mm. 

These are considered to be the main climatic factors influencing groundwater levels on-site during the 
2011 interval.  The most notable highest groundwater levels observed in monitors equipped with data 
loggers occurred following the late-February thaw through the spring.  These levels were about equal to 
the spring 2008 levels. 

2011 Groundwater Level Monitoring at Downey Road PSW 
Groundwater levels and temperatures are monitored at two stations at the Downey Road PSW.  These 
include MW003, which is located on the north edge of the PSW, and mini-piezometer nest PZ-9, which is 
located in the centre of the PSW.  The groundwater level and temperature observations for monitoring 
well MW003 and mini-piezometer PZ-9D are presented in graphical format in Appendix F. 

Graph F1 presents the daily groundwater elevations (with occasional manual readings) recorded in 
monitor MW003, from March 2007 to January 2008.  In late January 2008, the data logger was re-set to 
record groundwater levels and temperatures on an hourly basis.  The EIR Hydrogeology Report 
presented a detailed evaluation of groundwater levels from March 2007 to April 2008, and the three 
previous Technical Memoranda presented a detailed evaluation for 2008, 2009, and 2010 respectively.  
The following is a summary of 2011 observations at this location. 
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During the winter and spring months of 2011, groundwater levels increased in direct response to 
maximum daily temperatures above 00C and corresponding periods of precipitation.  The most significant 
rapid rise occurred in late-February as an early spring thaw began.  This rise in groundwater levels began 
on 27 February, the first day of the thaw, indicating a direct relationship.  Throughout the remainder of 
2011, groundwater elevations rose quickly in response to periods of significant rainfall, notably in March, 
April, May, October, November, and December. 

The responses to precipitation events and spring thaw in this monitor demonstrate the local sensitivity of 
the shallow groundwater system, which is associated with the coarse-grained nature of the overburden 
deposits within and above the uppermost aquifer. 

Two mini-piezometers were installed in the Downey Road PSW.  PZ-9S was installed to a depth of about 
0.5 m and PZ-9D to a depth of about 1.0 m.  Graph F2 presents the groundwater elevations recorded in 
mini-piezometer PZ-9D, for the period March 2007 to December 2011.  Groundwater levels for this pair 
of shallow and deeper mini-piezometers have illustrated the upward hydraulic gradient that exists in this 
PSW. 

It is noted that responses to precipitation and temperature are apparent in PZ-9D in Graph F2, similar to 
MW003, confirming the infiltrative capacity of the medium- to coarse-grained deposits on this site and 
the inherent relationship of the wetlands to the shallow groundwater system.  The groundwater 
elevations for MW003 and PZ-9D are combined in Graph F3, indicating similar trends in each monitor.  
The upward hydraulic gradient is also evident when groundwater levels in MW003 are compared with 
levels in the adjacent PZ-9D, as presented in Graph F3. 

2011 Groundwater Level Monitoring in the Core PSW 
Groundwater level and temperature observations, for monitoring wells and mini-piezometers that are 
located in and adjacent to the Core PSW of the HCBP, are presented in graphical format in Appendix G.  
The graphs are presented in an order that corresponds to the north-to-south locations of the monitoring 
stations (refer to Figure 1).   

The responses to maximum daily air temperatures and precipitation (when compared with Graph E5) are 
apparent in these plots.  This confirms the infiltrative capacity of the medium- to coarse-grained deposits 
adjacent to the Core PSW and the inherent relationship of the wetlands to the shallow groundwater 
system.  The hourly recording of groundwater levels at mini-piezometer locations also indicates subtle 
fluctuations during each 24-hour period, likely associated with diurnal cycles of evapotranspiration in the 
wetland.  The range of groundwater levels in mini-piezometers is more subdued than other plots, which 
reflects the relatively constant groundwater elevations in the wetland area, with only minor perturbations 
observed relative to precipitation and/or temperature changes. 

The observed relationship of rainfall and temperature, recorded at the Region of Waterloo International 
Airport Station, to the groundwater levels on-site continues to validate the use of this station’s data for 
these analyses. 

From 29 March to 11 May 2011, local dewatering was required to permit the installation of water mains 
and sewers along Road A, north of Laird Road in the eastern part of Phase 1.  A Category 3 Permit to 
Take Water was obtained by the City of Guelph from the MOE for this dewatering.  The graphs of 
groundwater levels in three of the monitoring program wells (i.e. 103, 001, and 118A) indicated only 
modest temporary effects from the dewatering and also increases following precipitation events (refer to 
Graphs G3, G8, and G9 respectively).  There were no effects observed in wetland piezometer 7S/D in the 
vicinity of the dewatering (refer to Graph G7). 

From 17 August to 28 November 2011, local dewatering was required to permit the installation of water 
mains and sewers along Roads A, C, and D, south of Laird Road within the Phase 2 part of the site.  A 
Category 3 Permit to Take Water was obtained by Guelph Land Holdings Inc. from the MOE for this 
dewatering.  Groundwater levels were measured and recorded frequently in temporary monitoring wells 
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installed along the alignment of each road.  Groundwater levels were also recorded with data loggers in 
four of the remaining monitoring program wells (i.e. 119A, 107, 121A, and 122A) and two of the 
monitoring program piezometers (i.e. 1D and 2D).  Two piezometers were installed in adjacent wetlands 
for monitoring during dewatering; however, groundwater levels were below the bottom of the 
piezometers before dewatering began in August, as a result of the preceding dry period.  It is apparent 
that groundwater levels were temporarily reduced by the dewatering in only monitoring well 107 (refer 
to Graph H2).  The remaining wells and piezometers showed no response to the dewatering. 

As part of the Phase 2 construction, the discharge pipe and associated cooling trench for stormwater 
management pond 4 were completed during June to August 2011.  During this period (i.e. in advance of 
the dewatering described above) the water level in pond 4 was maintained at a low elevation.  This 
caused groundwater levels to decline below normal summer levels in the adjacent shallow monitor 119A 
(refer to Graph G13).  Prior to the observed decline in groundwater levels in this monitor, the 
groundwater elevation recorded was 325.60 m amsl on 19 May 2011.  The lowest recorded groundwater 
level in this monitor during the drain-down period was at an elevation of 323.75 m amsl on 3 July 2011.  
Groundwater levels began to recover on 17 August as dewatering began and water was pumped into the 
permanent-pool section of pond 4, and returned to normal levels in monitor 119A during the first week 
of September 2011.  

2011 Groundwater Level Monitoring at Perimeter Locations 
Groundwater level and temperature observations, for monitoring wells that are located at perimeter 
locations around the HCBP site, are presented in graphical format in Appendix H.  The graphs are 
presented in an order that corresponds to the north-to-south locations of the monitoring stations (refer 
to Figure 1). 

The responses to precipitation and maximum daily air temperatures (when compared with Graph E5) are 
also apparent in these plots.  Groundwater elevations vary more widely over the year in comparison to 
the Core PSW monitoring locations. 

3.2.4 Site-Wide Observations 
Groundwater Elevations 
It is noted that, as expected, the greatest range in groundwater elevations occurs around the perimeter 
locations of the site where groundwater recharge to the medium- to coarse-grained deposits is most 
significant.  The smallest fluctuations occur in and adjacent to the core wetland and Hanlon Creek 
Tributary ‘A’.  Shallow depths to groundwater and the occurrence of groundwater discharge to these 
surface water features naturally limit the range of groundwater elevations in these areas. 

Depth to Groundwater 
The smallest fluctuations occur in and adjacent to the core wetland and Hanlon Creek Tributary ‘A’.  
Shallow depths to groundwater and the occurrence of groundwater discharge to these surface water 
features naturally limit the range in depths to groundwater in these areas.  The greatest range in depths 
to groundwater occurs around the perimeter locations of the site where groundwater recharge to the 
medium- to coarse-grained deposits is most significant.  

Groundwater Flow 
The EIR Hydrogeology Report illustrated the horizontal direction of shallow groundwater flow is from 
southeast of the site, arcing towards the northern boundary of the site.  The horizontal direction of 
groundwater flow coincides with the wetlands and creek, indicating that a portion of groundwater is 
discharging to this surface water system. 

Also of interest is the vertical direction of groundwater flow.  Presented in Appendix D is a summary of 
vertical hydraulic gradient calculations, based on comparisons of shallow, intermediate and deep 
monitoring intervals, on selected dates.  Graphs illustrating groundwater elevations and hydraulic 
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gradients are included, with monitoring stations grouped in seven west-to-east profiles.  These data and 
graphs confirm the downward hydraulic gradients (i.e. groundwater recharge conditions) in the upland 
portions of the site, and upward hydraulic gradients in the vicinity of, and within, the core wetland 
complex (i.e. groundwater discharge conditions).  Seasonal variations in vertical directions of 
groundwater flow are also observed in some monitoring well pairs.  Groundwater discharge conditions 
have also been confirmed at the Downey Road PSW. 

3.2.5 Groundwater Temperatures 
Data loggers installed in either a monitoring well or mini-piezometer also records groundwater 
temperature.  These data are illustrated in graphical format in Appendixes F, G, and H, following the 
groundwater elevation graphs.  Seasonal variations and associated time lags are illustrated by these 
graphs.   

As noted previously, groundwater level and temperature monitoring has been conducted using data 
loggers since 2007 at four PSW monitoring locations (i.e. MW003, PZ-9D, PZ-2D, and PZ-7D).  These 
locations are representative of shallow groundwater conditions, although each location has somewhat 
different characteristics.  The characteristics and factors that may influence groundwater temperatures 
are described as follows: 

 MW003 – completed in the shallow water table aquifer; groundwater levels have ranged from 
0.26 m above grade to 1.19 m below grade; located at the edge of an open agricultural field, 
adjacent to a provincially significant wetland (PSW); shallow groundwater temperature recorded is 
potentially influenced by cold air temperatures during winter months and by sunlight and standing 
water in wetland during summer months 

 PZ-9D – relatively shallow (i.e. 1.0 m deep) mini-piezometer; groundwater levels have ranged 
from 0.62 m above grade to 0.75 m below grade; located in the PSW close to MW003; shallow 
groundwater temperature recorded is potentially influenced by cold air temperatures and frozen 
wetland during winter months and by sunlight and standing water in wetland during summer 
months 

 PZ-2D – relatively shallow (i.e. 1.0 m deep) mini-piezometer; groundwater levels have ranged 
from 0.04 m above grade to 0.70 m below grade; located in a core wetland complex about 50 m 
east of Hanlon Creek Tributary ‘A’; shallow groundwater temperature recorded is potentially 
influenced by cold air temperatures during winter months and moderated by trees providing 
shade during summer months 

 PZ-7D – relatively shallow (i.e. 1.0 m deep) mini-piezometer; groundwater levels have ranged 
from 0.01 m to 0.25 m above grade; located in a core wetland complex in the eastern tributary of 
Hanlon Creek Tributary ‘A’; shallow groundwater temperature recorded is potentially influenced by 
cold air temperatures during winter months and moderated by trees providing shade during 
summer months 

Temperatures recorded from March 2007 to December 2011 at these locations range from a low of just 
below 30C to a high of almost 160C.  However, the 2011 temperature ranges differed as follows for each 
location: 

 MW003 – ranged from a low of 5.50C in early-March to a high of 11.20C in late-October 
 PZ-9D – ranged from a low of 2.20C in early-March to a high of 13.20C in late-August 
 PZ-2D – ranged from a low of 3.10C in early-April to a high in late-August of 14.50C, with late 

summer temperatures unavailable due to data logger malfunction 
 PZ-7D – low winter temperatures were unavailable due to a data logger malfunction, but reached 

a high of about 11.50C from late-July to early-September. 
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The temperature range of groundwater at greater depths in this general area tends to fluctuate in a 
narrower range, typically between 5 and 100C.  It is therefore apparent that the temperatures in the 
shallower groundwater regime in the vicinity of these four monitors are influenced by seasonal variations 
in air temperature and solar radiation.  These data are interpreted to be representative of the 
temperature of groundwater discharging to the wetlands and creeks in these locations.   

The temperatures recorded in the remaining monitoring stations starting in 2008 and 2009, also reflect 
shallow groundwater temperatures near the central wetland complex and around the perimeter of the 
site.  Temperature ranges and the timing of higher and lower temperatures are similar in most monitors.  
The highest observed groundwater temperatures are evident in monitors where the groundwater 
elevation is close to surface during summer months, particularly the monitors located in open fields.  
These monitors also exhibit the lowest groundwater temperatures during the late winter and early 
spring, when melting snow and frost infiltrate to the shallow groundwater system. 

3.3 Relevance to Site Development and Stormwater Management 
The observed minimum and maximum depths to shallow groundwater (i.e. water table) are presented in 
Appendix B, for the 2003 to 2011 monitoring period.  These observations indicate specific locations 
where there may be limitations to lot-level stormwater infiltration facilities.  As noted previously, the 
greatest range in depths to groundwater occurs around the perimeter locations of the site where 
groundwater recharge to the medium- to coarse-grained deposits is most significant.  It is interpreted 
that it is in these areas where the groundwater elevations in the spring of 1997 would have been up to 
0.5 m above those observed in April 2004, April 2007, and April 2008.  Therefore, allowance should be 
made for this potential high groundwater elevation during the design of stormwater infiltration facilities, 
at the Site Plan Approval stage.  The design should be in accordance with the Ministry of the 
Environment Stormwater Management Planning and Design Manual 2003, thus allowing adequate 
separation between the bottom of the infiltration system and the high water table elevation. 

The site will be graded for development purposes.  It will therefore be necessary to consider the 
estimated depth to groundwater based on proposed site grading to further evaluate potential locations 
for lot-level stormwater infiltration facilities.  Continued monitoring of groundwater levels at all 
functioning monitoring well locations is required to support these evaluations, which will be required as 
part of the Site Plan Approval process. 

3.4 Groundwater Quality 
Groundwater samples were first collected in 2003 from 23 selected monitoring wells, and then from 
33 selected monitoring wells in 2008, 2009, and 2010, and 25 available monitoring wells in 2011.  The 
groundwater quality data are summarized in Appendix I.  The data were compared to the Ontario 
Drinking Water Quality Standards (ODWQS), Ontario Regulation 169/03.  Concentrations that exceeded 
the ODWQS are indicated on the tables.  The groundwater can be characterized as basic (i.e. pH>7) 
and, based on the reported calcium and magnesium concentrations, as hard.  

In general, the concentrations of the parameters analyzed were below the applicable ODWQS criteria, 
with the following exceptions (refer to Appendix I for specific exceedances and Figure 1 for well 
locations): 

 Nitrate (as N) concentrations exceeded the ODWQS of 10.0 mg/L on at least one occasion in 
five monitoring wells 

 Aluminum concentrations exceeded the ODWQS of 0.1 mg/L on at least one occasion in 
24 monitoring wells 

 Cadmium concentrations exceeded the ODWQS of 0.005 mg/L on at least one occasion in 
11 monitoring wells 
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 Iron concentrations exceeded the ODWQS of 0.3 mg/L on at least one occasion in 29 monitoring 
wells 

 Lead concentrations exceeded the ODWQS of 0.010 mg/L on at least one occasion in 
22 monitoring wells 

 Manganese concentrations exceeded the ODWQS of 0.05 mg/L on at least one occasion in 
31 monitoring wells 

  Sodium concentrations exceeded the ODWQS of 20 mg/L on at least one occasion in 
22 monitoring wells 

 Hardness concentrations exceeded the ODWQS of 100 mg/L in all monitoring wells. 

The ODWQS for nitrate is health-related and the concentrations above this level in five monitoring wells 
can be attributed to the agricultural use of this site and the application of nutrients. Nitrate was also 
elevated above normal levels in five other monitoring wells.  The elimination of nutrients applied to crops 
would be expected to reduce levels of nitrate.  Such changes have been observed in other areas of 
Guelph. 

The ODWQS for aluminum is an operational guideline for drinking water supplies and the elevated levels 
detected may be attributed to monitoring wells that are not developed to a sediment-free condition.  
Improved filtering of samples at the time of collection in 2009, 2010, and 2011 resulted in reduced levels 
in all monitors. 

The ODWQS for lead is a standard for drinking water supplies and the elevated levels detected may be 
attributed to monitoring wells that are not developed to a sediment-free condition.  Improved filtering of 
samples at the time of collection in 2009, 2010, and 2011 resulted in reduced levels in all monitors. 

The ODWQS for iron and manganese is an aesthetic objective and the elevated levels are typical of 
groundwater in this area of Ontario.  Improved filtering of samples at the time of collection in 2009, 
2010, and 2011 resulted in reduced levels in all monitors. 

The ODWQS for sodium is a health-related parameter for people on sodium-restricted diets.  Elevated 
levels of sodium and chloride are often associated with the application of road salt for de-icing purposes. 
The levels of chloride do not exceed the ODWQS of 250 mg/L in any of the monitors; however, the level 
of chloride was elevated above normal levels in many of the monitors where sodium was elevated.  The 
source of the elevated sodium and chloride occurring in some of the monitoring wells, including one of 
the bedrock wells, can likely be attributed to road salting along the Hanlon Expressway, Downey Road, 
and possibly Forestell Road. 

The ODWQS for hardness is an aesthetic objective and the elevated levels observed in all monitoring 
wells are typical of groundwater in this area of Ontario. 

Colour, turbidity, total dissolved solids, and DOC exceeded the respective ODWQS concentrations in most 
of the monitoring wells.  This observation is typical for monitoring wells that are not developed to a 
sediment-free condition.  Improved filtering of samples at the time of collection in 2009, 2010, and 2011 
resulted in reduced levels of some parameters. 

3.5 Thresholds 2011 
As noted in sub-section 3.2.3, groundwater levels were affected over short-term periods at five 
monitoring locations during 2011.  At each location, groundwater elevations recorded by data loggers 
were lower than any previous observations at these sites.  Observations at each site are summarized as 
follows: 

MW103, 001 and 118A 

From March 29 to May 11, 2011, local dewatering was required to permit the installation of water mains 
and sewers along Road A, north of Laird Road in the eastern part of Phase 1.  A Category 3 Permit to 
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Take Water was obtained by the City of Guelph from the MOE for this dewatering.  The graphs of 
groundwater levels in three of the monitoring program wells (i.e. 103, 001, and 118A) indicated only 
modest temporary effects from the dewatering and also increases following precipitation events (refer to 
Graphs G3, G8, and G9 respectively).  There were no effects observed in wetland piezometer 7S/D in the 
vicinity of the dewatering (refer to Graph G7). 

MW107 

From August 17 to November 28, 2011, local dewatering was required to permit the installation of water 
mains and sewers along Roads A, C, and D, south of Laird Road within the Phase 2 part of the site.  A 
Category 3 Permit to Take Water was obtained by Guelph Land Holdings Inc. from the MOE for this 
dewatering.  Groundwater levels were measured and recorded frequently in temporary monitoring wells 
installed along the alignment of each road.  Groundwater levels were also recorded with data loggers in 
four of the remaining monitoring program wells (i.e. 119A, 107, 121A, and 122A) and two of the 
monitoring program piezometers (i.e. 1D and 2D).  Two piezometers were installed in adjacent wetlands 
for monitoring during dewatering; however, groundwater levels were below the bottom of the 
piezometers before dewatering began in August, as a result of the preceding dry period.  It is apparent 
that groundwater levels were temporarily reduced by the dewatering in only monitoring well 107 (refer 
to Graph H2).  The remaining wells and piezometers showed no response to the dewatering. 

MW119A 

As part of the Phase 2 construction, the discharge pipe and associated cooling trench for stormwater 
management pond 4 were completed during June to August 2011.  During this period (i.e. in advance of 
the dewatering described above) the water level in pond 4 was maintained at a low elevation.  This 
caused groundwater levels to decline below normal summer levels in the adjacent shallow monitor 119A 
(refer to Graph G13).  Prior to the observed decline in groundwater levels in this monitor, the 
groundwater elevation recorded was 325.60 m amsl on 19 May 2011.  The lowest recorded groundwater 
level in this monitor during the drain-down period was at an elevation of 323.75 m amsl on 3 July 2011.  
Groundwater levels began to recover on 17 August as dewatering began and water was pumped into the 
permanent-pool section of pond 4, and returned to normal levels in monitor 119A during the first week 
of September 2011. 

3.6 Long-Term Groundwater Monitoring Program 
The long-term groundwater monitoring program at the HCBP site should continue as previously 
recommended on a quarterly basis.  As the site is graded and blocks prepared for development, new 
monitoring wells are being installed to replace abandoned wells.  This is being completed as soon as 
practically possible, such that the effects of development on groundwater levels, if any, can be identified 
without delay.  If required, mitigative measures can then be developed and implemented.  A map 
illustrating these locations is presented on an updated Figure 1, in the Hanlon Creek Business Park 2011 
Consolidated Monitoring Report, prepared by Natural Resource Solutions Inc., AECOM, and Banks 
Groundwater Engineering Limited.  

Data loggers have been installed in monitoring wells and mini-piezometers that are expected to remain 
during and following site grading.  Additional data loggers are being installed in new monitoring wells as 
they are installed.  This will improve the groundwater monitoring dataset and the establishment of the 
influences of climate on groundwater elevations over the short-, medium-, and long-term.  Groundwater 
samples should continue to be collected on an annual basis from selected monitoring wells.  
Improvements to filtering of water samples have been successful in reducing the amount of sediment 
and should be continued as a standard practise. 
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4 Summary 
The on-going monitoring of groundwater levels has provided an updated characterization of the 
hydrogeological conditions across the HCBP site and surrounding area, including the local occurrence and 
movement of groundwater in relation to the on-site wetlands and Hanlon Creek Tributary ‘A’.  The 
following is a summary of conclusions and recommendations related to the groundwater monitoring 
program. 

 A long-term groundwater monitoring program is required to assess any changes in groundwater 
elevations and groundwater quality during and following development of the site.  The monitoring 
program is also required to assess the performance of the stormwater management facilities once 
they are constructed and to observe seasonal trends in water levels in the core wetland.  It is 
therefore recommended that groundwater levels continue to be monitored on a quarterly basis at 
a minimum in all available monitoring wells and mini-piezometers, before and where possible 
during grading of the site.  To correspond to previous monitoring, the preferred monitoring 
periods would continue to be January, April, July and October.  Groundwater samples should 
continue to be collected from all available monitoring wells to augment the existing background 
water quality data.  

 Any monitoring stations located within grading areas must be properly abandoned, in advance of 
grading, in accordance with Ontario Regulation 903, as recently amended, of the Ontario Water 
Resources Act, by a licensed Water Well Technician. 

 In some cases, existing monitoring wells can be maintained, with minor modifications or 
improvements, for continued monitoring.  Several monitors have been replaced following grading 
and development of selected blocks.  The locations for long-term monitoring of groundwater 
levels and quality are identified, including existing and new monitors that are expected to be 
maintained and proposed future monitoring locations (refer to Figure 1, Hanlon Creek Business 
Park 2011 Consolidated Monitoring Report, prepared by Natural Resource Solutions Inc., AECOM, 
and Banks Groundwater Engineering Limited).  

 Groundwater level and temperature monitoring using data loggers should continue for many, if 
not all, of the groundwater monitoring stations over the long-term.  By utilizing this technology, 
the frequency of monitoring can be increased significantly and trends in groundwater level 
changes (e.g. related to construction) can be detected sooner and with improved accuracy. 

 It is recommended that the monitoring data continue to be compiled, plotted, and analyzed on an 
annual basis by a qualified professional engineer or geoscientist.  The results should be presented 
in a Technical Memorandum that is submitted as an Appendix to the Consolidated Monitoring 
Report to the City of Guelph, for the purpose of review, acceptance, and response to 
recommendations.  Recommendations related to the monitoring program, including any proposed 
modifications, would be included.  The GRCA should also receive a copy for review and comment 
in relation to maintenance of groundwater levels across the site, but with particular emphasis on 
the Provincially Significant Wetlands and Hanlon Creek Tributary ‘A’.  In the event of unexpected 
changes in groundwater elevations or quality, the frequency of monitoring, sampling, and 
reporting would be evaluated and revised as required.  

Respectfully submitted, 
Banks Groundwater Engineering Limited 
 
Original signed by: 
 
William D. Banks, P.Eng. 
Principal Hydrogeologist 
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The Figure, Tables and Graphs referenced in this Technical Memorandum are appended under the 
following headings: 

Figure: Groundwater Monitoring Stations December 2011 

Appendix A: Current Groundwater Monitoring Network December 2011 

Appendix B: Groundwater Level Monitoring Data 2003 – 2011 

Appendix C: Groundwater Monitoring Graphs 2003 – 2011 

Appendix D: Vertical Hydraulic Gradients 2003 – 2011 

Appendix E: Climate Monitoring 1971 – 2011  

Appendix F: Downey Road PSW Groundwater Monitoring 2007 – 2011 

Appendix G: HCBP Core PSW Groundwater Monitoring 2007 – 2011 

Appendix H: HCBP Perimeter Groundwater Monitoring 2007 – 2011 

Appendix I: Groundwater Quality Monitoring Data 2003 – 2011 
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Hanlon Creek Business Park - Groundwater Monitoring Program

Monitoring Well and Mini-Piezometer Condition Summary - as of December 2011

Monitoring 
Well Number Type *

Nominal Well 
Diameter 

(mm)

Protective 
Casing 

Size/Diameter 
(mm) Condition of Monitor & Protective Casing

Waterra 
Tubing In 

Place

Monitoring 
Started / 

Scheduled

Most 
Recent 

Monitoring

Data 
Logger 

Installed

Data 
Logger 

Removed

001 S 50 100 Abandoned in 2011 No Apr-03 May-11 Jan-08 May-11

002 S 50 100 Abandoned in 2010 No Apr-03 Oct-08 -- --

003 S 50 100 Functioning; square protective casing in good condition Yes Apr-03 Oct-11 Mar-07

004 S 50 100 Functioning; square protective casing in satisfactory condition Yes Apr-03 Oct-11 Aug-09

 005 (S) S 13 100 Abandoned in 2010 No Apr-03 Sep-10 -- --

 005 (I) I 50 100 Abandoned in 2010 No Apr-03 Sep-10 Aug-09 Sep-10

006 S 50 100 Abandoned in 2010 No Apr-03 Sep-10 Aug-09 Sep-10

101 S 50 100 Abandoned in 2011 No Jun-03 Jan-11 Jun-10 Oct-10

102 S 50 100 Abandoned in 2010 No Jun-03 Apr-10 --

103 S 50 100 Functioning; square protective casing in good condition Yes Jun-03 Oct-11 Jun-10

104 S 50 100 Functioning; square protective casing in satisfactory condition Yes Jun-03 Oct-11 Jan-08

105 S 50 100 Functioning; square protective casing in good condition Yes Jun-03 Oct-11 Jan-08

106 S 50 100 Abandoned in 2012 No Jun-03 Jul-10 Aug-09 Aug-10

107 S 50 100 Functioning; square protective casing in good condition Yes Jun-03 Oct-11 Jul-08

108 S 50 100
Inaccessible; square protective casing & monitor bent at ground 
surface; monitor crimped

Yes Jun-03 Apr-04 --

109 S 50 100 Functioning; square protective casing in good condition Yes Jun-03 Oct-11 Apr-09

110 I 50 100 Abandoned in 2010 Yes Jun-03 Sep-10 Aug-09 Sep-10

111 D 50 150 Functioning; 150mm dia. cap, well casing in good condition No Sep-03 Oct-11 Oct-10

112 D 50 150 Functioning; 150mm dia. cap, well casing in good condition Yes Sep-03 Oct-11 Oct-10

113 D 50 150 Abandoned in 2010 No Sep-03 Sep-10 --

114 D 50 150 Abandoned in 2010 No Sep-03 Sep-10 --

115 I 50 100 Functioning; square protective casing in satisfactory condition Yes Jun-03 Oct-11 --

 115A S 50 100 Functioning; square protective casing in satisfactory condition Yes Jun-03 Oct-11 --

116 I 50 150 Functioning; square protective casing in satisfactory condition Yes Jun-03 Oct-11 --

 116A S 50 150 Functioning; square protective casing in satisfactory condition Yes Jun-03 Oct-11 Jan-08

117 I 50 100 Functioning; square protective casing in good condition Yes Jun-03 Oct-11 --

 117A S 50 100 Functioning; square protective casing in good condition Yes Jun-03 Oct-11 Jan-08

118 I 50 100 Functioning; square protective casing in good condition Yes Jun-03 Oct-11 --

 118A S 50 100 Functioning; square protective casing in good condition Yes Jun-03 Oct-11 Jul-08

119 I 50 100 Functioning; square protective casing in good condition Yes Jun-03 Oct-11 --

 119A S 50 100 Functioning; square protective casing in good condition Yes Jun-03 Oct-11 Jul-08

120 I 50 100 Abandoned in 2010 No Jun-03 Apr-04 --

 120A S 50 100 Abandoned in 2010 No Jun-03 Apr-04 --

121 I 50 100 Functioning; square protective casing in good condition Yes Jun-03 Oct-11 --

 121A S 50 100 Functioning; square protective casing in good condition Yes Jun-03 Oct-11 Jul-08

122 I 50 100 Functioning; square protective casing in good condition Yes Sep-03 Oct-11 --

 122A S 50 100 Functioning; square protective casing in good condition Yes Sep-03 Oct-11 Jul-08

123 D 50 100 Functioning; round protective casing, & well tag in good condition No Oct-05 Oct-11 --

124 S 50 100 New - functioning; square protective casing in good condition No Jan-12

125 S 50 100 New - functioning; square protective casing in good condition No Jan-12

126 S 50 100 New - functioning; square protective casing in good condition No Jan-12

127 S 50 100 New - functioning; square protective casing in good condition No Jan-12

128 S 50 100 New - functioning; square protective casing in good condition No Jan-12

129 S 50 100 New - functioning; square protective casing in good condition No Jan-12

130 S 50 100 New - functioning; square protective casing in good condition No Jan-12

130A S 50 100 New - functioning; square protective casing in good condition No Jan-12

Mini-
Piezometer 

Number Type **

Nominal 
Piezometer 
Diameter 

(mm)

Protective 
Casing 

Size/Diameter 
(mm) Condition of Mini-Piezometer

Waterra 
Tubing In 

Place
Monitoring 

Started

Most 
Recent 

Monitoring

Data 
Logger 

Installed

1S SP 20 n/a Functioning No Dec-06 Oct-11 --

1D DP 20 n/a Functioning No Dec-06 Oct-11 Apr-09

2S SP 20 n/a Functioning No Dec-06 Oct-11 --

2D DP 20 n/a Functioning No Dec-06 Oct-11 Jan-07

4S SP 20 n/a Functioning No Dec-06 Oct-11 --

4D DP 20 n/a Functioning No Dec-06 Oct-11 Apr-09

7S SP 20 n/a Functioning - PVC pipe No Dec-06 Oct-11 --

7D DP 20 n/a Functioning - PVC pipe No Dec-06 Oct-11 Nov-07

8S SP 20 n/a Functioning No Dec-06 Oct-11 --

8D DP 20 n/a Functioning No Dec-06 Oct-11 Jun-10

9S SP 20 n/a Functioning No Mar-07 Oct-11 --

9D DP 20 n/a Functioning No Mar-07 Oct-11 Mar-07

10S SP 20 n/a Functioning No Jun-10 Oct-11 --

10D DP 20 n/a Functioning No Jun-10 Oct-11 --

11S SP 20 n/a Functioning No Jun-10 Oct-11 --

11D DP 20 n/a Functioning No Jun-10 Oct-11 Jun-10

12D DP 20 n/a Functioning No Jul-11 Oct-11 Jul-11
* S=shallow (overburden); I=intermediate (overburden); D=deep (bedrock)
** SP=shallow piezometer (1.0m); DP=deeper piezometer (1.5m)

Banks Groundwater Engineering Limited Hanlon Creek Business Park - Groundwater Monitoring Program
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Hanlon Creek Business Park - Groundwater Monitoring Program 2003 - 2011

Monitoring Well Elevation Data

Monitoring 
Well Number Northing Easting

Ground 
Elevation (m)

Original Top of 
Protective Casing 

Elevation (m)

Original Top of 
Well Elevation 

(m)
Depth to Top of 

Screen (m)

Depth to 
Groundwater (m) 

Apr 23-25/03

Groundwater 
Elevation (m) 
Apr 23-25/03

Depth to 
Groundwater (m) 

Jul 7/03

Groundwater 
Elevation (m) 

Jul 7/03

Depth to 
Groundwater (m) 

Sep 3-9/03

Groundwater 
Elevation (m) 
Sep 3-9/03

Depth to 
Groundwater (m) 

Oct 8/03

Groundwater 
Elevation (m) 

Oct 8/03

Depth to 
Groundwater (m) 

Nov 6/03

Groundwater 
Elevation (m) 

Nov 6/03

001 4815738 563019 324.80 325.81 325.68 4.00 0.67 324.13 0.84 323.96 0.89 323.91 0.76 324.04

002 4815264 563116 327.26 328.21 328.06 2.20 1.38 325.88 1.87 325.39 damaged damaged damaged damaged

003 4814814 562436 326.61 327.91 327.78 2.10 0.79 325.82 1.00 325.61 0.96 325.65 0.62 325.99

004 4814286 562532 330.43 331.33 331.22 5.10 4.44 325.99 4.71 325.72 4.82 325.61 4.75 325.68

 005 (S) 4814708 564015 336.53 337.22 337.21 3.00 6.17 330.36 6.74 329.78 n/a n/a n/a n/a

 005 (I) 4814708 564015 336.53 337.22 337.12 10.80 9.58 326.95 9.60 326.92 9.66 326.86 9.67 326.86

006 4815051 563955 334.70 335.70 335.57 7.50 7.58 327.12 7.73 326.97 7.74 326.96 7.70 327.00

101 4816126 562590 321 70 322 55 322 47 4 00 4 05 317 65 4 12 317 58 3 96 317 74 3 52 318 18
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101 4816126 562590 321.70 322.55 322.47 4.00 4.05 317.65 4.12 317.58 3.96 317.74 3.52 318.18

102 4815860 562163 320.66 321.56 321.42 3.00 1.57 319.10 1.75 318.91 1.41 319.26 0.84 319.83

103 4815933 562895 323.85 324.86 324.76 2.20 1.14 322.71 1.22 322.63 1.05 322.81 0.65 323.21

104 4815648 562401 322.04 322.72 322.61 2.30 1.24 320.80 1.21 320.83 0.86 321.18 0.53 321.51

105 4815489 562700 323.87 324.75 324.61 2.70 1.25 322.62 1.27 322.60 1.12 322.75 1.03 322.84

106 4815478 563458 328.65 329.53 329.38 4.00 2.73 325.92 2.86 325.78 2.77 325.88 2.42 326.23

107 4815143 563540 327.44 328.15 327.97 1.90 0.98 326.46 1.13 326.31 1.07 326.37 0.80 326.63

108 4814607 562867 330.33 331.02 330.92 5.00 4.11 326.22 4.27 326.06 4.30 326.03 4.12 326.21

109 4814444 563116 331.70 332.52 332.39 7.20 5.23 326.46 5.41 326.29 5.48 326.22 5.39 326.31

110 4814502 563532 339.59 340.49 340.38 14.80 12.89 326.70 13.06 326.53 13.14 326.44 13.12 326.47

111 4815365 562710 324.20 324.95 324.90 18.90 n/a n/a -0.40 324.60 -0.41 324.61 -0.54 324.74

112 4814288 562531 330.44 331.25 331.18 28.00 n/a n/a 4.97 325.47 5.11 325.33 4.95 325.49

113 4814478 563532 339.85 340.71 340.66 40.80 n/a n/a 14.43 325.42 14.48 325.37 14.40 325.45

114 4814640 564115 338 68 339 62 339 54 34 10 / / 12 86 325 82 12 94 325 74 12 90 325 79114 4814640 564115 338.68 339.62 339.54 34.10 n/a n/a 12.86 325.82 12.94 325.74 12.90 325.79

115 4815311 562313 323.12 323.89 323.76 7.10 n/a n/a 0.11 323.02 0.03 323.10 -0.02 323.14

 115A 4815309 562312 323.10 323.91 323.77 1.60 0.64 322.45 0.66 322.44 0.29 322.81 0.16 322.93

116 4816139 562305 318.75 319.68 319.60 9.80 3.83 314.91 3.89 314.86 3.69 315.06 3.21 315.54

 116A 4816139 562311 318.67 319.56 319.48 1.50 0.51 318.16 0.74 317.92 n/a n/a 0.15 318.52

117 4815889 562525 321.21 321.94 321.83 7.10 3.07 318.14 3.11 318.09 2.96 318.24 2.63 318.58

 117A 4815885 562527 321.25 322.18 322.08 2.00 1.30 319.95 1.28 319.97 1.21 320.04 0.98 320.26

118 4815685 562921 324.02 324.91 324.77 7.30 0.59 323.43 0.84 323.18 0.73 323.30 0.45 323.58

 118A 4815689 562926 323.97 324.89 324.61 2.10 0.72 323.25 0.81 323.16 0.69 323.28 0.55 323.41

119 4815279 562960 325.88 326.93 326.86 6.00 1.16 324.72 1.12 324.76 0.86 325.02 0.62 325.26

 119A 4815280 562965 325.88 326.99 326.92 2.80 1.11 324.77 1.11 324.77 0.85 325.03 0.61 325.27

120 4814948 563249 327.38 328.89 328.80 7.20 0.35 327.04 0.47 326.91 0.36 327.02 0.09 327.29

 120A 4814941 563244 327.38 328.23 328.12 2.50 1.06 326.33 1.19 326.19 1.08 326.30 0.80 326.59

121 4814817 563395 327.44 328.15 328.02 8.80 1.55 325.89 1.72 325.72 1.74 325.71 1.58 325.86

 121A 4814817 563396 328.09 328.93 328.89 2.70 1.47 326.61 1.64 326.44 1.67 326.42 1.52 326.57

122 4814929 562960 326.79 327.64 327.50 5.80 n/a n/a 0.87 325.93 0.81 325.98 0.69 326.11

 122A 4814931 562959 326.81 327.58 327.51 2.80 n/a n/a 1.01 325.81 0.96 325.86 0.85 325.97

123 4815368 562710 324.20 325.06 324.83 49.00 n/a n/a n/a n/a n/a n/a n/a n/a

S=Shallow;  I=Intermediate;  D=Deep (Bedrock)
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Hanlon Creek Business Park - Groundwater Monitoring Program 2003 - 2011

Monitoring Well Elevation Data

Monitoring 
Well Number

Depth to 
Groundwater (m) 

Apr 13/04

Groundwater 
Elevation (m) 

Apr 13/04

Depth to 
Groundwater (m) 

Nov 8/05

Groundwater 
Elevation (m) 

Nov 8/05

Depth to 
Groundwater (m) 

Nov 11/05

Groundwater 
Elevation (m) 

Nov 11/05

Depth to 
Groundwater (m) 

Apr 26/06

Groundwater 
Elevation (m) 

Apr 26/06

Depth to 
Groundwater (m) 

Dec 20/06

Groundwater 
Elevation (m) 

Dec 20/06

Depth to 
Groundwater (m) 

Feb 1/07

Groundwater 
Elevation (m) 

Feb 1/07

Depth to 
Groundwater (m) 

Apr 27/07

Groundwater 
Elevation (m) 

Apr 27/07

001 0.43 324.37 0.98 323.82 0.54 324.27 0.47 324.33 0.56 324.24 0.47 324.33

002 damaged damaged damaged damaged damaged damaged damaged damaged damaged damaged damaged damaged damaged damaged

003 0.05 326.56 1.01 325.60 0.13 326.48 0.24 326.37 0.28 326.33 0.04 326.57

004 3.18 327.25 4.86 325.57 3.68 326.75 3.87 326.56 3.78 326.65 3.40 327.03

 005 (S) n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

 005 (I) 8.33 328.19 n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a

006 6.54 328.16 7.61 327.09 6.83 327.88 6.94 327.77 6.85 327.85 6.43 328.27

101 3 46 318 24 4 26 317 44 3 70 318 00 3 61 318 09 3 86 317 84 3 69 318 01
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101 3.46 318.24 4.26 317.44 3.70 318.00 3.61 318.09 3.86 317.84 3.69 318.01

102 0.92 319.75 2.26 318.40 0.95 319.71 0.98 319.68 1.08 319.58 0.92 319.74

103 0.40 323.45 1.29 322.56 0.56 323.29 0.53 323.32 0.76 323.09 0.52 323.33

104 0.63 321.41 1.07 320.97 0.53 321.51 0.68 321.36 0.79 321.25 0.55 321.49

105 1.03 322.84 1.12 322.75 1.02 322.85 1.07 322.80 1.11 322.76 0.94 322.93

106 2.00 326.64 2.75 325.90 2.17 326.47 2.16 326.48 2.23 326.42 1.99 326.66

107 0.07 327.37 1.07 326.37 0.39 327.05 0.45 326.99 0.48 326.96 not accessible not accessible

108 3.06 327.27 damaged damaged damaged damaged damaged damaged damaged damaged damaged damaged damaged damaged

109 4.09 327.61 5.41 326.29 4.46 327.24 4.67 327.03 4.52 327.18 4.14 327.56

110 11.74 327.85 12.99 326.60 12.07 327.52 12.31 327.28 12.11 327.48 11.69 327.90

111 n/a n/a -0.36 324.56 overflowing overflowing overflowing overflowing overflowing overflowing overflowing overflowing

112 3.64 326.79 5.15 325.29 3.82 326.62 4.22 326.22 4.19 326.25 3.95 326.49

113 13.33 326.51 14.38 325.47 13.65 326.20 13.66 326.19 13.53 326.32 13.12 326.73

114 11 72 326 96 12 85 325 83 12 09 326 59 12 20 326 48 11 96 326 72 11 64 327 04114 11.72 326.96 12.85 325.83 12.09 326.59 12.20 326.48 11.96 326.72 11.64 327.04

115 0.19 322.93 0.46 322.66 0.15 322.97 frozen frozen frozen frozen 0.36 322.77

 115A 0.16 322.93 0.26 322.84 0.11 322.99 0.19 322.90 0.19 322.90 0.05 323.05

116 2.97 315.78 4.03 314.71 3.02 315.73 3.07 315.68 3.35 315.39 3.03 315.71

 116A 0.15 318.52 0.63 318.04 0.17 318.50 0.26 318.41 0.32 318.35 0.16 318.50

117 2.70 318.51 3.34 317.87 2.88 318.33 2.91 318.30 3.03 318.17 3.02 318.19

 117A 1.05 320.20 1.25 320.00 1.01 320.24 1.06 320.19 1.17 320.08 0.79 320.45

118 0.57 323.45 0.88 323.14 0.67 323.35 0.60 323.42 0.73 323.29 0.59 323.43

 118A 0.47 323.50 0.77 323.20 0.60 323.37 0.64 323.33 0.69 323.28 0.52 323.45

119 0.65 325.24 0.92 324.96 0.58 325.30 0.63 325.25 0.66 325.22 0.51 325.37

 119A 0.64 325.25 0.92 324.96 0.58 325.30 0.62 325.26 0.65 325.23 0.70 325.19

120 -0.19 327.57 destroyed destroyed destroyed destroyed destroyed destroyed destroyed destroyed destroyed destroyed

 120A 0.52 326.87 destroyed destroyed destroyed destroyed destroyed destroyed destroyed destroyed destroyed destroyed

121 0.83 326.61 1.61 325.83 0.95 326.49 1.06 326.38 0.94 326.51 1.06 326.38

 121A 0.78 327.30 damaged damaged damaged damaged damaged damaged damaged damaged damaged damaged

122 0.48 326.31 0.90 325.89 0.55 326.24 0.60 326.19 0.59 326.20 0.49 326.30

 122A 0.68 326.13 0.78 326.03 0.75 326.06 0.71 326.10 0.79 326.03 0.72 326.10

123 n/a n/a 16.36 307.84 14.21 309.99 17.53 306.67 n/a n/a n/a n/a 18.26 305.94
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Hanlon Creek Business Park - Groundwater Monitoring Program 2003 - 2011

Monitoring Well Elevation Data

Monitoring 
Well Number

Depth to 
Groundwater (m) 

Jul 25/07

Groundwater 
Elevation (m) 

Jul 25/07

Depth to 
Groundwater (m) 

Nov 2/07

Groundwater 
Elevation (m) 

Nov 2/07

Depth to 
Groundwater (m) 

Jan 25,29/08

Groundwater 
Elevation (m) 
Jan 25,29/08

Depth to 
Groundwater (m) 

Apr 22-25/08

Groundwater 
Elevation (m) 
Apr 22-25/08

Depth to 
Groundwater (m) 

Jul 23-28/08

Groundwater 
Elevation (m) 
Jul 23-28/08

Depth to 
Groundwater (m) 

Oct 24-28/08

Groundwater 
Elevation (m) 
Oct 24-28/08

001 0.93 323.87 1.13 323.67 0.51 324.29 0.38 324.42 0.59 324.22 0.77 324.034

002 1.93 325.33 1.99 325.27 1.31 325.95 1.25 326.01 1.35 325.91 1.43 325.83

003 0.72 325.89 1.13 325.48 0.44 326.17 0.03 326.58 0.39 326.22 0.69 325.924

004 4.24 326.19 4.91 325.52 4.21 326.22 2.90 327.53 3.94 326.49 4.40 326.03

 005 (S) moist/dry moist/dry dry dry 6.43 330.10 6.33 330.20 6.20 330.33 6.47 330.05

 005 (I) 8.65 327.88 9.37 327.16 9.24 327.29 7.91 328.62 8.40 328.13 8.83 327.70

006 6.96 327.74 7.59 327.11 7.24 327.46 6.16 328.54 6.65 328.05 7.08 327.62

101 4 16 317 54 4 35 317 35 3 61 318 09 3 21 318 49 3 91 317 79 3 93 317 77
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101 4.16 317.54 4.35 317.35 3.61 318.09 3.21 318.49 3.91 317.79 3.93 317.77

102 1.94 318.72 2.36 318.30 0.92 319.74 0.77 319.89 0.48 320.18 1.51 319.15

103 1.41 322.44 1.45 322.40 0.52 323.33 0.41 323.44 0.80 323.05 1.06 322.79

104 1.45 320.59 1.34 320.70 0.58 321.46 0.61 321.43 0.74 321.30 0.90 321.139

105 1.39 322.48 1.25 322.62 1.10 322.77 1.05 322.82 1.10 322.77 1.15 322.717

106 2.58 326.07 2.89 325.76 2.26 326.39 1.82 326.83 2.15 326.50 2.46 326.19

107 0.73 326.71 1.15 326.29 0.66 326.78 -0.08 327.52 0.29 327.145 0.69 326.745

108 n/a n/a damaged damaged damaged damaged damaged damaged damaged damaged damaged damaged

109 4.82 326.88 5.41 326.29 4.99 326.71 3.79 327.91 4.60 327.10 4.96 326.74

110 12.29 327.30 12.96 326.63 12.70 326.89 11.39 328.20 12.06 327.53 12.45 327.14

111 -0.83 325.03 -0.47 324.67 -0.98 325.18 -1.73 325.93 -0.85 325.05 -0.66 324.86

112 4.67 325.77 5.09 325.35 4.47 325.97 3.37 327.07 4.18 326.26 4.63 325.81

113 13.75 326.10 14.30 325.55 13.96 325.89 12.90 326.95 13.59 326.26 13.97 325.88

114 12 03 326 65 12 64 326 04 12 39 326 29 11 25 327 43 11 81 326 87 12 23 326 45114 12.03 326.65 12.64 326.04 12.39 326.29 11.25 327.43 11.81 326.87 12.23 326.45

115 -0.02 323.14 -0.07 323.19 frozen frozen -0.64 323.76 -0.64 323.76 -0.32 323.45

 115A 1.12 321.97 0.75 322.34 0.28 322.81 0.27 322.82 -0.01 323.10 0.35 322.74

116 4.12 314.63 4.34 314.41 3.40 315.35 2.75 316.00 4.12 314.63 3.91 314.84

 116A 1.09 317.58 1.11 317.56 0.20 318.47 0.18 318.49 0.40 318.27 0.46 318.208

117 3.16 318.05 3.17 318.04 2.66 318.55 2.37 318.84 3.15 318.06 2.96 318.25

 117A 1.42 319.83 1.32 319.93 1.12 320.13 1.00 320.25 1.21 320.04 1.15 320.099

118 0.69 323.33 0.68 323.34 0.36 323.66 0.27 323.75 0.53 323.49 0.59 323.43

 118A 0.98 322.99 0.93 323.04 0.66 323.31 0.64 323.33 0.71 323.26 0.76 323.204

119 1.16 324.72 1.03 324.85 0.73 325.15 0.66 325.22 0.53 325.35 0.70 325.18

 119A 1.15 324.73 1.01 324.87 0.71 325.17 0.64 325.24 0.53 325.35 0.69 325.196

120 destroyed destroyed destroyed destroyed destroyed destroyed destroyed destroyed destroyed destroyed destroyed destroyed

 120A destroyed destroyed destroyed destroyed destroyed destroyed destroyed destroyed destroyed destroyed destroyed destroyed

121 1.09 326.35 1.63 325.81 1.29 326.15 0.73 326.71 0.94 326.50 1.15 326.29

 121A 1.10 326.99 1.63 326.46 1.51 326.58 0.79 327.30 0.96 327.13 1.15 326.935

122 0.72 326.07 0.83 325.96 0.65 326.14 0.49 326.30 0.49 326.30 0.66 326.13

 122A 0.88 325.93 0.97 325.84 0.83 325.98 0.69 326.12 0.69 326.12 0.82 325.991

123 18.95 305.25 19.54 304.66 13.56 310.64 12.45 311.75 15.98 308.22 17.12 307.08
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Hanlon Creek Business Park - Groundwater Monitoring Program 2003 - 2011

Monitoring Well Elevation Data

Monitoring 
Well Number

Depth to 
Groundwater (m) 

Jan 2-3/09

Groundwater 
Elevation (m) 

Jan 2-3/09

Depth to 
Groundwater (m) 

Apr 13/09

Groundwater 
Elevation (m) 

Apr 13/09

Depth to 
Groundwater (m) 

Apr 27-29/09

Groundwater 
Elevation (m) 
Apr 27-29/09

Depth to 
Groundwater (m) 

May 20/09

Groundwater 
Elevation (m) 

May 20/09

Depth to 
Groundwater (m) 

Jul 29/09

Groundwater 
Elevation (m) 

Jul 29/09

Depth to 
Groundwater (m) 

Aug 27/09

Groundwater 
Elevation (m) 

Aug 27/09

Depth to 
Groundwater (m) 

Oct 26-27/09

Groundwater 
Elevation (m) 
Oct 26-27/09

001 0.40 324.404 0.37 324.434 0.46 324.339 0.60 324.201 0.70 324.099

002 not available not available not available not available not available not available not available not available not available not available

003 0.05 326.561 -0.01 326.619 -0.03 326.644 0.31 326.304 0.60 326.014

004 3.56 326.87 3.14 327.29 3.89 326.54 4.04 326.390 4.35 326.075

 005 (S) 6.01 330.52 6.42 330.11 6.46 330.07 6.45 330.08 dry dry

 005 (I) 8.71 327.82 7.71 328.82 8.15 328.38 8.29 328.239 8.67 327.854

006 6.71 327.99 6.04 328.66 6.49 328.21 6.58 328.122 6.95 327.757

101 3 05 318 65 3 18 318 52 4 08 317 62 3 82 317 88

Banks Groundwater Engineering Limited Page 4 of 6 Hanlon Creek Business Park - Groundwater Monitoring Program 2011

101 3.05 318.65 3.18 318.52 4.08 317.62 3.82 317.88

102 0.53 320.13 0.53 320.13 1.49 319.17 1.32 319.34

103 0.30 323.55 0.34 323.51 0.95 322.90 1.05 322.80

104 0.49 321.549 0.43 321.609 0.71 321.329 0.90 321.139 0.87 321.174

105 1.03 322.835 0.94 322.930 1.07 322.795 1.08 322.785 1.08 322.788

106 1.88 326.77 1.72 326.93 2.17 326.48 2.20 326.447 2.37 326.277

107 0.19 327.245 -0.32 327.760 0.30 327.140 0.59 326.850

108 damaged damaged damaged damaged damaged damaged damaged damaged

109 4.39 327.31 3.86 327.841 3.83 327.871 4.49 327.211 4.87 326.831

110 12.16 327.43 11.36 328.23 11.89 327.70 12.04 327.546 12.34 327.251

111 -0.85 325.05 nm -1.02 325.22 -0.53 324.73

112 3.90 326.54 3.65 326.79 4.20 326.24 4.89 325.55

113 13.68 326.17 12.98 326.87 13.43 326.42 14.01 325.84

114 12 00 326 68 11 25 327 43 11 61 327 07 12 19 326 49114 12.00 326.68 11.25 327.43 11.61 327.07 12.19 326.49

115 frozen frozen -0.64 323.76 -0.43 323.55 -0.38 323.50

 115A 0.17 322.92 0.00 323.09 0.36 322.73 0.18 322.91

116 not available not available 2.80 315.95 3.17 315.58 4.49 314.26 3.70 315.05

 116A 0.10 318.568 0.14 318.528 0.32 318.348 0.40 318.268 0.48 318.183

117 2.36 318.85 2.42 318.79 2.68 318.53 3.39 317.82 2.88 318.33

 117A 0.88 320.366 0.89 320.356 1.09 320.156 1.25 319.996 1.16 320.091

118 0.33 323.69 0.28 323.74 0.43 323.59 0.48 323.54 0.54 323.48

 118A 0.49 323.481 0.47 323.501 0.81 323.156 0.67 323.298 0.72 323.251

119 0.61 325.27 0.46 325.42 0.66 325.22 0.63 325.25 0.64 325.24

 119A 0.60 325.285 0.46 325.418 0.64 325.243 0.61 325.268 0.62 325.258

120 destroyed destroyed destroyed destroyed destroyed destroyed destroyed destroyed destroyed destroyed

 120A destroyed destroyed destroyed destroyed destroyed destroyed destroyed destroyed destroyed destroyed

121 0.91 326.53 0.72 326.72 0.70 326.74 0.87 326.57 1.06 326.38

 121A 0.94 327.145 0.77 327.315 0.75 327.335 0.90 327.190 1.08 327.010

122 0.51 326.28 0.41 326.38 0.49 326.30 0.53 326.26 0.60 326.19

 122A 0.71 326.109 0.64 326.174 0.70 326.114 0.73 326.084 0.79 326.029

123 16.99 307.21 16.87 307.33 17.14 307.06
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Hanlon Creek Business Park - Groundwater Monitoring Program 2003 - 2011

Monitoring Well Elevation Data

Monitoring 
Well Number

Depth to 
Groundwater (m) 

Jan 28-29/10

Groundwater 
Elevation (m) 
Jan 28-29/10

Depth to 
Groundwater (m) 

Apr 26-28/10

Groundwater 
Elevation (m) 
Apr 26-28/10

Depth to 
Groundwater (m) 

Jun 16/10

Groundwater 
Elevation (m) 

Jun 16/10

Depth to 
Groundwater (m) 

Jul 22-23/10

Groundwater 
Elevation (m) 
Jul 22-23/10

Depth to 
Groundwater (m) 

Sep 19/10

Groundwater 
Elevation (m) 

Sep 19/10

Depth to 
Groundwater (m) 

Oct 12-14/10

Groundwater 
Elevation (m) 
Oct 12-14/10

001 0.64 324.164 0.58 324.219 0.91 323.894 0.95 323.854

002 not available not available not available not available not available not available abandoned abandoned abandoned abandoned

003 0.51 326.099 0.26 326.349 0.70 325.909 0.97 325.644

004 4.33 326.100 3.76 326.665 4.29 326.140 4.73 325.700

 005 (S) dry dry 6.43 330.09 dry dry dry dry abandoned abandoned

 005 (I) 9.02 327.504 8.63 327.894 8.90 327.629 9.15 327.374 abandoned abandoned

006 7.19 327.512 6.87 327.837 7.15 327.557 7.39 327.317 abandoned abandoned

101 3 78 317 92 3 63 318 07 3 92 317 78 3 98 317 720 4 04 317 660
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101 3.78 317.92 3.63 318.07 3.92 317.78 3.98 317.720 4.04 317.660

102 0.68 319.98 0.94 319.72 abandoned abandoned abandoned abandoned

103 0.95 322.90 0.74 323.11 1.08 322.77 1.28 322.572 1.33 322.517

104 0.76 321.279 0.80 321.239 1.17 320.869 1.22 320.819

105 1.06 322.810 1.11 322.760 1.34 322.525 1.21 322.655

106 2.36 326.287 2.24 326.407 2.56 326.082 damaged damaged

107 0.66 326.780 0.48 326.955 0.83 326.606 0.87 326.561

108 damaged damaged damaged damaged damaged damaged damaged damaged

109 4.96 326.741 4.52 327.176 4.94 326.761 5.28 326.421

110 12.55 327.036 12.12 327.466 12.44 327.151 12.74 326.851 abandoned abandoned

111 -0.58 324.78 -0.74 324.94 -0.46 324.66 -0.33 324.53

112 4.87 325.57 4.47 325.97 4.80 325.64 5.13 325.31

113 14.14 325.71 13.79 326.06 14.11 325.74 14.30 325.55 abandoned abandoned

114 12 40 326 28 12 04 326 64 12 39 326 29 12 58 326 11 b d d b d d114 12.40 326.28 12.04 326.64 12.39 326.29 12.58 326.11 abandoned abandoned

115 -0.49 323.61 -0.50 323.62 -0.06 323.19 -0.21 323.33

 115A 0.14 322.95 0.15 322.94 0.69 322.40 0.37 322.72

116 3.58 315.17 3.43 315.32 3.95 314.80 4.02 314.73

 116A 0.40 318.268 0.39 318.278 0.92 317.743 0.78 317.888

117 2.83 318.38 2.81 318.40 3.03 318.18 3.39 317.82 2.93 318.28

 117A 1.12 320.131 1.15 320.096 1.26 319.986 1.93 319.316 0.99 320.261

118 0.50 323.52 0.52 323.50 0.58 323.44 0.56 323.46

 118A 0.68 323.291 0.71 323.261 0.92 323.051 0.87 323.101

119 0.62 325.26 0.69 325.19 0.65 325.23 0.84 325.04

 119A 0.61 325.268 0.68 325.198 0.62 325.258 0.82 325.058

120 destroyed destroyed destroyed destroyed destroyed destroyed abandoned abandoned abandoned abandoned

 120A destroyed destroyed destroyed destroyed destroyed destroyed abandoned abandoned abandoned abandoned

121 1.18 326.26 0.95 326.49 1.23 326.22 1.42 326.03

 121A 1.19 326.895 0.98 327.110 1.23 326.855 1.43 326.655

122 0.65 326.14 0.59 326.20 0.50 326.29 0.76 326.03

 122A 0.84 325.979 0.79 326.029 0.70 326.119 0.92 325.899

123 18.59 305.50 18.41 305.68 19.13 304.96 19.29 304.80
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Hanlon Creek Business Park - Groundwater Monitoring Program 2003 - 2011

Monitoring Well Elevation Data

Monitoring 
Well Number

Depth to 
Groundwater (m) 

Jan 18, 19/11

Groundwater 
Elevation (m) 
Jan 18, 19/11

Depth to 
Groundwater (m) 

Apr 27, 28/11

Groundwater 
Elevation (m) 
Apr 27, 28/11

Depth to 
Groundwater (m) 

Jul 18, 19/11

Groundwater 
Elevation (m) 
Jul 18, 19/11

Depth to 
Groundwater (m) 

Oct 20, 25/11

Groundwater 
Elevation (m) 
Oct 20, 25/11

001 1.07 323.734 0.57 324.239 abandoned abandoned abandoned abandoned

002 abandoned abandoned abandoned abandoned abandoned abandoned abandoned abandoned

003 0.93 325.679 0.00 326.609 0.37 326.239 0.64 325.969

004 4.76 325.670 3.63 326.795 3.65 326.775 4.55 325.880

 005 (S) abandoned abandoned abandoned abandoned abandoned abandoned abandoned abandoned

 005 (I) abandoned abandoned abandoned abandoned abandoned abandoned abandoned abandoned

006 abandoned abandoned abandoned abandoned abandoned abandoned abandoned abandoned

101 4 06 317 640 b d d b d d b d d b d d b d d b d d
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101 4.06 317.640 abandoned abandoned abandoned abandoned abandoned abandoned

102 abandoned abandoned abandoned abandoned abandoned abandoned abandoned abandoned

103 1.35 322.497 0.58 323.272 1.44 322.412 1.23 322.622

104 1.12 320.924 0.62 321.419 0.94 321.099 0.76 321.284

105 1.23 322.635 0.98 322.895 1.25 322.620 0.83 323.040

106 damaged damaged damaged damaged damaged damaged damaged damaged

107 1.30 326.136 0.44 326.996 0.77 326.666 1.22 326.216

108 damaged damaged damaged damaged damaged damaged damaged damaged

109 5.36 326.341 4.45 327.251 4.35 327.351 5.05 326.651

110 abandoned abandoned abandoned abandoned abandoned abandoned abandoned abandoned

111 -0.27 324.47 -0.95 325.145 -0.81 325.005 -0.50 324.700

112 5.15 325.29 4.09 326.350 4.26 326.175 4.88 325.560

113 abandoned abandoned abandoned abandoned abandoned abandoned abandoned abandoned

114 b d d b d d b d d b d d b d d b d d b d d b d d114 abandoned abandoned abandoned abandoned abandoned abandoned abandoned abandoned

115 -0.36 323.48 -0.63 323.75 -0.16 323.28 -0.45 323.57

 115A 0.29 322.80 0.02 323.07 0.82 322.28 0.00 323.10

116 3.98 314.77 2.96 315.79 3.51 315.24 3.52 315.23

 116A 0.75 317.918 0.28 318.388 0.57 318.098 0.20 318.468

117 2.92 318.29 2.40 318.81 2.90 318.31 2.62 318.59

 117A 0.96 320.286 0.67 320.581 1.17 320.076 0.55 320.696

118 0.61 323.41 0.30 323.73 0.82 323.21 0.56 323.47

 118A 0.93 323.041 0.64 323.336 1.17 322.806 0.76 323.211

119 0.58 325.30 0.21 325.68 2.12 323.76 0.76 325.12

 119A 0.58 325.303 0.20 325.683 2.12 323.768 0.73 325.153

120 abandoned abandoned abandoned abandoned abandoned abandoned abandoned abandoned

 120A abandoned abandoned abandoned abandoned abandoned abandoned abandoned abandoned

121 1.64 325.81 0.95 326.49 0.84 326.61 1.21 326.24

 121A 1.65 326.440 0.97 327.115 0.89 327.200 1.22 326.870

122 0.80 325.99 0.49 326.31 0.79 326.00 0.62 326.17

 122A 0.95 325.864 0.70 326.114 0.78 326.039 0.80 326.019

123 19.33 304.76 17.55 306.54 17.28 306.81 15.80 308.29

Banks Groundwater Engineering Limited Page 6 of 6 Hanlon Creek Business Park - Groundwater Monitoring Program 2011



Hanlon Creek Business Park - Groundwater Monitoring Program
Piezometer Groundwater Elevation Data

Piezometer 
Well 

Number Type

Estimated 
Ground 

Elevation 
(m amsl)

Depth to 
Groundwater (mbgl) 

Dec. 20/06

Groundwater 
Elevation (m) 

Dec. 20/06

Depth to 
Groundwater (mbgl) 

Jan. 23/07

Groundwater 
Elevation (m) 

Jan. 23/07

Depth to 
Groundwater (mbgl) 

April 27/07

Groundwater 
Elevation (m) 
April 27/07

Depth to 
Groundwater (mbgl) 

May 28/07

Groundwater 
Elevation (m) 

May 28/07

Depth to 
Groundwater (mbgl) 

July 25&26/07

Groundwater 
Elevation (m) 

July 25&26/07

Depth to 
Groundwater (mbgl) 

Aug 2/07

Groundwater 
Elevation (m) 

Aug 2/07

PZ-1 S 327.40 0.80 326.60 frozen frozen -0.09 327.49 -0.03 327.43

PZ-1 D 327.40 0.13 327.27 0.20 327.20 flowing flowing 0.10 327.30

PZ-2 S 326.20 0.35 325.85 0.12 326.08 -0.04 326.24 0.56 325.64

PZ-2 D 326.20 0.96 325.24 0.14 326.06 0.09 326.11 0.47 325.73

PZ-4 S 322.30 0.52 321.78 frozen frozen 0.00 322.30 0.20 322.10

PZ-4 D 322.30 -0.09 322.39 frozen frozen flowing flowing 0.29 322.01
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PZ-4 D 322.30 -0.09 322.39 frozen frozen flowing flowing 0.29 322.01

PZ-7 S 321.40 0.27 321.13 -0.01 321.41 destroyed destroyed n/a n/a 0.01 321.39

PZ-7 D 321.40 0.09 321.31 0.00 321.40 destroyed destroyed n/a n/a 0.01 321.39

PZ-8 S 318.50 -0.03 318.53 -0.02 318.52 -0.10 318.60 0.31 318.19

PZ-8 D 318.50 -0.03 318.53 -0.02 318.52 flowing flowing 0.30 318.20

PZ-9 S 326.15 n/a n/a n/a n/a n/a n/a -0.28 326.43

PZ-9 D 326.15 n/a n/a n/a n/a n/a n/a -0.25 326.40

PZ-10 S 318.30

PZ-10 D 318.30

PZ-11 S 320.30

PZ-11 D 320.30PZ-11 D 320.30

PZ-12 D 326.50

S=Shallow (3.5 ft, 3/4 inch diameter);  D=Deep (4.5 ft, 3/4 inch diameter)
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Hanlon Creek Business Park - Groundwater Monitoring Program
Piezometer Groundwater Elevation Data

Piezometer 
Well 

Number

Depth to 
Groundwater (mbgl) 

Aug 17/07

Groundwater 
Elevation (m) 

Aug 17/07

Depth to 
Groundwater (mbgl) 

Oct 1/07

Groundwater 
Elevation (m) 

Oct 1/07

Depth to 
Groundwater (mbgl) 

Nov 2/07

Groundwater 
Elevation (m) 

Nov 2/07

Depth to 
Groundwater (mbgl) 

Jan 25/08

Groundwater 
Elevation (m) 

Jan 25/08

Depth to 
Groundwater (mbgl) 

Apr 25/08

Groundwater 
Elevation (m) 

Apr 25/08

Depth to 
Groundwater (mbgl) 

Jul 23/08

Groundwater 
Elevation (m) 

Jul 23/08

Depth to 
Groundwater (mbgl) 

Oct 28/08

Groundwater 
Elevation (m) 

Oct 28/08

PZ-1 0.34 327.06 0.26 327.14 -0.03 327.43 -0.10 327.50 0.00 327.40

PZ-1 0.57 326.83 0.20 327.20 -0.14 327.54 -0.07 327.47 0.10 327.30

PZ-2 0.63 325.57 0.36 325.84 0.23 325.97 -0.03 326.23 -0.02 326.22 0.19 326.01

PZ-2 0.54 325.66 0.39 325.81 0.21 325.99 0.04 326.16 0.10 326.10 0.21 325.99

PZ-4 0.13 322.17 frozen frozen 0.02 322.28 0.02 322.28 0.05 322.25

PZ-4 0.12 322.18 frozen frozen -0.06 322.36 -0.05 322.35 -0.02 322.32
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PZ-4 0.12 322.18 frozen frozen -0.06 322.36 -0.05 322.35 -0.02 322.32

PZ-7 -0.01 321.41 -0.06 321.46 -0.08 321.48 -0.08 321.48 -0.07 321.47 -0.13 321.53

PZ-7 -0.01 321.41 -0.07 321.47 -0.04 321.44 -0.09 321.49 -0.08 321.48 -0.13 321.53

PZ-8 0.38 318.12 -0.17 318.67 -0.08 318.58 0.05 318.45 0.01 318.49

PZ-8 0.36 318.14 frozen frozen -0.10 318.60 0.05 318.45 0.16 318.34

PZ-9 dry dry dry dry frozen frozen -0.38 326.53 -0.13 326.28 0.19 325.96

PZ-9 0.40 325.75 0.66 325.49 frozen frozen -0.42 326.57 -0.08 326.23 0.23 325.93

PZ-10

PZ-10

PZ-11

PZ-11PZ-11

PZ-12
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Hanlon Creek Business Park - Groundwater Monitoring Program
Piezometer Groundwater Elevation Data

Piezometer 
Well 

Number

Depth to 
Groundwater (mbgl) 

Jan 2-3/09

Groundwater 
Elevation (m) 

Jan 2-3/09

Depth to 
Groundwater (mbgl) 

Apr 13/09

Groundwater 
Elevation (m) 

Apr 13/09

Depth to 
Groundwater (mbgl) 

May 20/09

Groundwater 
Elevation (m) 

May 20/09

Depth to 
Groundwater (mbgl) 

Jul 29/09

Groundwater 
Elevation (m) 

Jul 29/09

Depth to 
Groundwater (mbgl) 

Aug 27/09

Groundwater 
Elevation (m) 

Aug 27/09

Depth to 
Groundwater (mbgl) 

Oct 26-27/09

Groundwater 
Elevation (m) 
Oct 26-27/09

PZ-1 frozen frozen -0.05 327.45 -0.01 327.41 0.05 327.35

PZ-1 frozen frozen -0.13 327.53 -0.08 327.48 0.08 327.32

PZ-2 frozen frozen -0.03 326.23 0.00 326.20 0.14 326.06

PZ-2 0.05 326.15 0.04 326.16 0.06 326.14 0.14 326.06

PZ-4 frozen frozen -0.02 322.32 0.04 322.26 0.03 322.27

PZ-4 frozen frozen -0.14 322.44 0.01 322.29 -0.06 322.36
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PZ-4 frozen frozen -0.14 322.44 0.01 322.29 -0.06 322.36

PZ-7 frozen frozen -0.08 321.48 -0.06 321.46 -0.11 321.51

PZ-7 -0.13 321.53 -0.09 321.49 -0.07 321.47 -0.11 321.51

PZ-8 frozen frozen -0.05 318.55 0.10 318.40 0.04 318.46

PZ-8 frozen frozen -0.07 318.57 0.09 318.41 0.03 318.47

PZ-9 frozen frozen -0.42 326.57 -0.24 326.39 0.05 326.10

PZ-9 frozen frozen -0.47 326.62 -0.16 326.31 0.13 326.03

PZ-10

PZ-10

PZ-11

PZ-11PZ-11

PZ-12
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Hanlon Creek Business Park - Groundwater Monitoring Program
Piezometer Groundwater Elevation Data

Piezometer 
Well 

Number

Depth to 
Groundwater (mbgl) 

Jan/10

Groundwater 
Elevation (m) 

Jan/10

Depth to 
Groundwater (mbgl) 

Apr 26-28/10

Groundwater 
Elevation (m) 
Apr 26-28/10

Depth to 
Groundwater (mbgl) 

Jun 16/10

Groundwater 
Elevation (m) 

Jun 16/10

Depth to 
Groundwater (mbgl) 

Jul 22/10

Groundwater 
Elevation (m) 

Jul 22/10

Depth to 
Groundwater (mbgl) 

Oct 12-14/10

Groundwater 
Elevation (m)  
Oct 12-14/10

PZ-1 frozen frozen 0.02 327.38 0.21 327.19 0.46 326.94

PZ-1 frozen frozen -0.03 327.43 0.26 327.14 0.42 326.982

PZ-2 frozen frozen 0.05 326.15 0.04 326.16 0.30 325.902

PZ-2 frozen frozen 0.15 326.05 0.38 325.82 0.33 325.872

PZ-4 frozen frozen 0.13 322.17 0.23 322.07 0.16 322.137

PZ-4 frozen frozen 0.02 322.28 0.24 322.06 0.13 322.172
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PZ-4 frozen frozen 0.02 322.28 0.24 322.06 0.13 322.172

PZ-7 frozen frozen -0.06 321.46 -0.02 321.42 -0.07 321.465

PZ-7 frozen frozen -0.07 321.47 -0.02 321.42 -0.07 321.465

PZ-8 frozen frozen -0.03 318.53 -0.05 318.55 -0.03 318.53 0.13 318.373

PZ-8 frozen frozen -0.03 318.53 -0.04 318.54 -0.02 318.52 0.12 318.377

PZ-9 frozen frozen -0.27 326.42 0.19 325.96 0.36 325.79

PZ-9 frozen frozen -0.18 326.33 0.26 325.89 0.53 325.620

PZ-10 0.55 317.75 0.42 317.885

PZ-10 0.78 317.52 0.56 317.745

PZ-11 0.13 320.13 0.37 319.88 0.14 320.107

PZ-11 0.53 319.73 1.10 319.15 0.28 319.970PZ-11 0.53 319.73 1.10 319.15 0.28 319.970

PZ-12
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Hanlon Creek Business Park - Groundwater Monitoring Program
Piezometer Groundwater Elevation Data

Piezometer 
Well 

Number

Depth to 
Groundwater (mbgl) 

Jan 18, 19/11

Groundwater 
Elevation (m)  
Jan 18, 19/11

Depth to 
Groundwater (mbgl) 

Apr 27, 28/11

Groundwater 
Elevation (m)  
Apr 27, 28/11

Depth to 
Groundwater (mbgl) 

Jul 18, 19/11

Groundwater 
Elevation (m)   
Jul 18, 19/11

Depth to 
Groundwater (mbgl) 

Oct 20, 25/11

Groundwater 
Elevation (m)   
Oct 20, 25/11

PZ-1 0.57 326.83 0.02 327.38 -0.01 327.41 0.14 327.26

PZ-1 0.62 326.777 -0.07 327.472 -0.10 327.497 0.16 327.242

PZ-2 0.40 325.802 0.00 326.20 -0.02 326.22 -0.01 326.21

PZ-2 0.44 325.757 0.09 326.107 0.11 326.092 0.11 326.092

PZ-4 0.11 322.192 0.13 322.17 0.14 322.16 0.00 322.30

PZ-4 -0.06 322.362 0.00 322.302 0.16 322.142 0.00 322.302

Banks Groundwater Engineering Limited Page 5 of 5 Hanlon Creek Business Park  - Groundwater Monitoring Program 2011

PZ-4 -0.06 322.362 0.00 322.302 0.16 322.142 0.00 322.302

PZ-7 -0.04 321.440 -0.05 321.45 0.02 321.38 -0.10 321.50

PZ-7 -0.06 321.455 -0.07 321.465 0.02 321.375 -0.11 321.510

PZ-8 0.11 318.388 -0.10 318.598 0.09 318.413 n/a n/a

PZ-8 0.11 318.387 n/a n/a 0.08 318.42 -0.23 318.73

PZ-9 0.38 325.77 -0.43 326.57 -0.12 326.27 0.17 325.99

PZ-9 0.50 325.655 -0.43 326.580 -0.10 326.245 0.17 325.980

PZ-10 0.42 317.880 -0.16 318.46 0.06 318.24 n/a n/a

PZ-10 0.55 317.750 -0.17 318.47 0.11 318.19 n/a n/a

PZ-11 0.11 320.140 -0.02 320.27 0.14 320.11 n/a n/a

PZ-11 0.26 319.995 -0.03 320.275 0.43 319.825 n/a n/aPZ-11 0.26 319.995 -0.03 320.275 0.43 319.825 n/a n/a

PZ-12 dry dry dry dry
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Banks Groundwater Engineering Limited 

Appendix C 
 

Groundwater Monitoring Graphs 
2003 – 2011 
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MW 001
Shallow Overburden Monitor (Abandoned 2011)

Ground Elevation: 324.80 m amsl   Screened Interval: 4.0 - 6.1 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph C 1
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MW 002
Shallow Overburden Monitor (Abandoned 2010)

Ground Elevation: 327.26 m amsl   Screened Interval: 2.2 - 4.0 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Core PSW Graph C 2
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MW 003
Shallow Overburden Monitor

Ground Elevation: 326.61 m amsl   Screened Interval: 2.1 - 4.0 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 3 - Downey Rd. PSW Graph C 3
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MW 004
Shallow Overburden Monitor

Ground Elevation: 330.43 m amsl   Screened Interval: 5.1 - 7.0 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 3 - Perimeter Graph C 4
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MW 005I
Intermediate Overburden Monitor (Abandoned 2010)

Ground Elevation: 336.53 m amsl   Screened Interval: 10.8 - 12.0 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Perimeter Graph C 5
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MW 006
Shallow Overburden Monitor (Abandoned 2010)

Ground Elevation: 334.70 m amsl   Screened Interval: 7.5 - 9.0 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Perimeter Graph C 6
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MW 101
Shallow Overburden Monitor (Abandoned 2011)

Ground Elevation: 321.70 m amsl   Screened Interval: 4.0 - 6.0 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph C 7
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MW 102
Shallow Overburden Monitor (Abandoned 2010)

Ground Elevation: 320.66 m amsl   Screened Interval: 3.0 - 4.5 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Perimeter Graph C 8
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MW 103
Shallow Overburden Monitor

Ground Elevation: 323.85 m amsl   Screened Interval: 2.2 - 4.0 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph C 9
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MW 104
Shallow Overburden Monitor

Ground Elevation: 322.04 m amsl   Screened Interval: 2.3 - 4.1 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph C 10
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MW 105
Shallow Overburden Monitor

Ground Elevation: 323.87 m amsl   Screened Interval: 2.7 - 4.0 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph C 11
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MW 106
Shallow Overburden Monitor (Abandoned 2012)

Ground Elevation: 328.65 m amsl   Screened Interval: 4.0 - 6.1 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Perimeter Graph C 12
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MW 107
Shallow Overburden Monitor

Ground Elevation: 327.44 m amsl   Screened Interval: 1.9 - 4.0 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Perimeter Graph C 13
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MW 108
Shallow Overburden Monitor (Damaged & Inaccessible)

Ground Elevation: 330.33 m amsl   Screened Interval: 5.0 - 7.3 m bgl 

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 3 - Perimeter Graph C 14
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MW 109
Shallow Overburden Monitor

Ground Elevation: 331.70 m amsl   Screened Interval: 7.2 - 9.2 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 3 - Perimeter Graph C 15
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MW 110
Intermediate Overburden Monitor (Abandoned 2010)

Ground Elevation: 339.59 m amsl   Screened Interval: 14.8 - 16.8 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Perimeter Graph C 16
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MW 111
Deep Bedrock Monitor

Ground Elevation: 324.20 m amsl   Screened Interval: 18.9 - 25.3 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph C 17
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MW 112
Deep Bedrock Monitor

Ground Elevation: 330.44 m amsl   Screened Interval: 28.0 - 32.3 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 3 - Perimeter Graph C 18
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MW 113
Deep Bedrock Monitor (Abandoned 2010)

Ground Elevation: 339.85 m amsl   Screened Interval: 40.8 - 46.3 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Perimeter Graph C 19
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MW 114
Deep Bedrock Monitor (Abandoned 2010)

Ground Elevation: 338.68 m amsl   Screened Interval: 34.1 - 39.0 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Perimeter Graph C 20
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MW 115A
Shallow Overburden Monitor

Ground Elevation: 323.10 m amsl   Screened Interval: 1.6 - 2.6 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph C 21
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MW 115
Intermediate Overburden Monitor

Ground Elevation: 323.12 m amsl   Screened Interval: 7.1 - 9.0 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph C 22
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MW 116A
Shallow Overburden Monitor

Ground Elevation: 318.67 m amsl   Screened Interval: 1.5 - 3.5 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph C 23
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MW 116
Intermediate Overburden Monitor

Ground Elevation: 318.75 m amsl   Screened Interval: 9.8 - 11.4 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph C 24
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MW 117A
Shallow Overburden Monitor

Ground Elevation: 321.25 m amsl   Screened Interval: 2.0 - 3.0 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph C 25
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MW 117
Intermediate Overburden Monitor

Ground Elevation: 321.21 m amsl   Screened Interval: 7.1 - 9.1 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph C 26
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MW 118A
Shallow Overburden Monitor

Ground Elevation: 323.97 m amsl   Screened Interval: 2.1 - 4.0 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph C 27
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MW 118
Intermediate Overburden Monitor

Ground Elevation: 324.02 m amsl   Screened Interval: 7.3 - 9.2 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph C 28
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MW 119A
Shallow Overburden Monitor

Ground Elevation: 325.88 m amsl   Screened Interval: 2.8 - 3.9 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Core PSW Graph C 29
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MW 119
Intermediate Overburden Monitor

Ground Elevation: 325.88 m amsl   Screened Interval: 6.0 - 8.0 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Core PSW Graph C 30
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MW 120A
Shallow Overburden Monitor (Destroyed 2004, Abandoned 2010)

Ground Elevation: 327.38 m amsl   Screened Interval: 2.5 - 4.0 m bgl 

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Core PSW Graph C 31
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MW 120
Intermediate Overburden Monitor (Destroyed 2004, Abandoned 2010)
Ground Elevation: 327.38 m amsl   Screened Interval: 7.2 - 9.2 m bgl 

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Core PSW Graph C 32
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MW 121A
Shallow Overburden Monitor

Ground Elevation: 328.09 m amsl   Screened Interval: 2.7 - 4.3 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Core PSW Graph C 33
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MW 121
Intermediate Overburden Monitor

Ground Elevation: 327.44 m amsl   Screened Interval: 8.8 - 10.5 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Core PSW Graph C 34
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MW 122A
Shallow Overburden Monitor

Ground Elevation: 326.81 m amsl   Screened Interval: 2.8 - 3.8 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 3 - Core PSW Graph C 35
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MW 122
Intermediate Overburden Monitor

Ground Elevation: 326.79 m amsl   Screened Interval: 5.8 - 7.6 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 3 - Core PSW Graph C 36
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MW 123
Deep Amabel Bedrock Monitor

Ground Elevation: 324.08 m amsl   Screened Interval: 49.0 - 53.6 m bgl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph C 37
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PZ-1S&D
Shallow Overburden Mini-Piezometers

Ground Elevation: 327.4 m amsl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 3- Core PSW Graph C 38
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PZ-2S&D
Shallow Overburden Mini-Piezometers

Ground Elevation: 326.2 m amsl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Core PSW Graph C 39
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PZ-4S&D
Shallow Overburden Mini-Piezometers

Ground Elevation: 322.3 m amsl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph C 40
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PZ-6S&D
Shallow Overburden Mini-Piezometers (Removed in 2007)

Ground Elevation: 324.5 m amsl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph C 41
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PZ-7S&D
Shallow Overburden Mini-Piezometers

Ground Elevation: 321.4 m amsl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph C 42
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PZ-8S&D
Shallow Overburden Mini-Piezometers

Ground Elevation: 318.5 m amsl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph C 43
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PZ-9S&D
Shallow Overburden Mini-Piezometers

Ground Elevation: 326.2 m amsl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 3 - Downey Rd. PSW Graph C 44
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PZ-10S&D
Shallow Overburden Mini-Piezometers

Ground Elevation: 318.3 m amsl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph C 45
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PZ-11S&D
Shallow Overburden Mini-Piezometers

Ground Elevation: 320.3 m amsl

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph C 46
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph D 1

21
-M

ar
-0

3

21
-J

un
-0

3

21
-S

ep
-0

3

21
-D

ec
-0

3

21
-M

ar
-0

4

21
-J

un
-0

4

21
-S

ep
-0

4

21
-D

ec
-0

4

21
-M

ar
-0

5

21
-J

un
-0

5

21
-S

ep
-0

5

21
-D

ec
-0

5

21
-M

ar
-0

6

21
-J

un
-0

6

21
-S

ep
-0

6

21
-D

ec
-0

6

21
-M

ar
-0

7

21
-J

un
-0

7

21
-S

ep
-0

7

21
-D

ec
-0

7

21
-M

ar
-0

8

21
-J

un
-0

8

21
-S

ep
-0

8

21
-D

ec
-0

8

21
-M

ar
-0

9

21
-J

un
-0

9

21
-S

ep
-0

9

21
-D

ec
-0

9

21
-M

ar
-1

0

21
-J

un
-1

0

21
-S

ep
-1

0

21
-D

ec
-1

0

21
-M

ar
-1

1

21
-J

un
-1

1

21
-S

ep
-1

1

21
-D

ec
-1

1

314.0

314.5

315.0

315.5

316.0

316.5

317.0

317.5

318.0

318.5

319.0

319.5

320.0

320.5

321.0

G
ro

u
n

dw
at

er
 E

le
va

ti
on

 (
m

 a
m

sl
)

Gradients for Profile A: 116 - 116A - 101
116 116A 101 Season Markers



Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW/Perimeter Graph D 2
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph D 3
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phases 1/2 - Core PSW Graph D 4
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phases 1/2 - Core PSW/Perimeter Graph D 5
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phases 2/3 - Core PSW/Perimeter Graph D 6
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phases 2/3 - Perimeter Graph D 7
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Hanlon Creek Business Park -Groundwater Monitoring Program

Vertical Hydraulic Gradient Data

Type

Sep-03 Apr-07 Jul-07 Nov-07 Jan-08 Apr-08 Jul-08 Oct-08 Jan-09 Apr-09 Jul-09 Oct-09 Jan-10 Apr-10 Jul-10 Oct-10 Jan-11 Apr-11 Jul-11 Oct-11

001 S 323.96 324.33 323.87 323.67 324.29 324.42 324.22 324.03 324.40 324.43 324.20 324.10 324.16 324.22 323.89 323.85 323.73 324.24

002 S 325.39 damaged 325.33 325.27 325.95 325.01 325.91 325.83

003 S 325.61 326.57 325.89 325.48 326.17 326.58 326.22 325.92 326.56 326.64 326.30 326.01 326.10 326.35 325.91 325.64 325.68 326.61 326.24 325.97

004 S 325.72 327.03 326.19 325.52 326.22 327.53 326.49 326.03 326.87 327.29 326.54 326.08 326.10 326.67 326.14 325.70 325.67 326.80 326.78 325.88

 005 (S) S 329.78 n/a moist/dry dry 330.10 330.20 330.33 330.05 330.52 330.11 330.07 330.09

 005 (I) I 326.92 n/a 327.88 327.16 327.29 328.62 328.13 327.70 327.82 328.82 328.38 327.85 327.50 327.89 327.63
006 S 326.97 328.27 327.74 327.11 327.46 328.54 328.05 327.62 327.99 328.66 328.21 327.76 327.51 327.84 327.56

101 S 317.58 318.01 317.54 317.35 318.09 318.49 317.79 317.77 318.65 318.52 317.62 317.88 317.92 318.07 317.72 317.66 317.64

102 S 318.91 319.74 318.72 318.30 319.74 319.89 320.18 319.15 320.13 320.13 319.17 319.34 319.98 319.72

103 S 322.63 323.33 322.44 322.40 323.33 323.44 323.05 322.79 323.55 323.51 322.90 322.80 322.90 323.11 322.57 322.52 322.50 323.27 322.41 322.62

104 S 320.83 321.49 320.59 320.70 321.46 321.43 321.30 321.14 321.55 321.61 321.14 321.17 321.28 321.24 320.87 320.82 320.92 321.42 321.10 321.28

105 S 322.60 322.93 322.48 322.62 322.77 322.82 322.77 322.72 322.84 322.93 322.79 322.79 322.81 322.76 322.53 322.66 322.64 322.90 322.62 323.04

106 S 325.78 326.66 326.07 325.76 326.39 326.83 326.50 326.19 326.77 326.93 326.48 326.28 326.29 326.41 326.08

107 S 326.31 n/a 326.71 326.29 326.78 327.52 327.15 326.75 327.25 327.76 327.14 326.85 326.78 326.96 326.61 326.56 326.14 327.00 326.67 326.22

109 S 326.29 327.56 326.88 326.29 326.71 327.91 327.10 326.74 327.31 327.87 327.21 326.83 326.74 327.18 326.76 326.42 326.34 327.25 327.35 326.65
110 I 326.53 327.90 327.30 326.63 326.89 328.20 327.53 327.14 327.43 328.23 327.70 327.25 327.04 327.47 327.15

111 D 324.60 324.95 325.03 324.67 325.18 325.93 325.05 324.86 325.05 325.22 324.73 324.78 324.94 324.66 324.53 324.47 325.15 325.01 324.70

112 D 325.47 326.49 325.77 325.35 325.97 327.07 326.26 325.81 326.54 326.79 326.24 325.55 325.57 325.97 325.64 325.31 325.29 326.35 326.18 325.56

113 D 325.42 326.73 326.10 325.55 325.89 326.95 326.26 325.88 326.17 326.87 326.42 325.84 325.71 326.06 325.74
114 D 325.82 327.04 326.65 326.04 326.29 327.43 326.87 326.45 326.68 327.43 327.07 326.49 326.28 326.64 326.29

115 I 323.02 322.77 323.14 323.19 frozen 323.76 323.76 323.45 323.76 323.55 323.50 323.61 323.62 323.19 323.33 323.48 323.75 323.28 323.57

 115A S 322.44 323.05 321.97 322.34 322.81 322.82 323.10 322.74 322.92 323.09 322.73 322.91 322.95 322.94 322.40 322.72 322.80 323.07 322.28 323.10

116 I 314.86 315.71 314.63 314.41 315.35 316.00 314.63 314.84 315.95 314.26 315.05 315.17 315.32 314.80 314.73 314.77 315.79 315.24 315.23

 116A S 317.92 318.50 317.58 317.56 318.47 318.49 318.27 318.21 318.57 318.53 318.27 318.18 318.27 318.28 317.74 317.89 317.92 318.39 318.10 318.47

117 I 318.09 318.19 318.05 318.04 318.55 318.84 318.06 318.25 318.85 318.79 317.82 318.33 318.38 318.40 317.82 318.28 318.29 318.81 318.31 318.59

 117A S 319.97 320.45 319.83 319.93 320.13 320.25 320.04 320.10 320.37 320.36 320.00 320.09 320.13 320.10 319.32 320.26 320.29 320.58 320.08 320.70

118 I 323.18 323.43 323.33 323.34 323.66 323.75 323.49 323.43 323.69 323.74 323.54 323.48 323.52 323.50 323.44 323.46 323.41 323.73 323.21 323.47

 118A S 323.16 323.45 322.99 323.04 323.31 323.33 323.26 323.20 323.48 323.50 323.30 323.25 323.29 323.26 323.05 323.10 323.04 323.34 322.81 323.21

119 I 324.76 325.37 324.72 324.85 325.15 325.22 325.35 325.18 325.27 325.42 325.25 325.24 325.26 325.19 325.23 325.04 325.30 325.68 323.76 325.12

 119A S 324.77 325.19 324.73 324.87 325.17 325.24 325.35 325.20 325.29 325.42 325.27 325.26 325.27 325.20 325.26 325.06 325.30 325.68 323.77 325.15

121 I 325.72 326.38 326.35 325.81 326.15 326.71 326.50 326.29 326.53 326.74 326.57 325.26 326.26 326.49 326.22 326.03 325.81 326.49 326.61 326.24

 121A S 326.44 damaged 326.99 326.84 326.58 327.30 327.13 326.94 327.15 327.34 327.19 326.38 326.90 327.11 326.86 326.66 326.44 327.12 327.20 326.87

122 I 325.93 326.30 326.07 325.96 326.14 326.30 326.30 326.13 326.28 326.38 326.26 327.01 326.14 326.20 326.29 326.03 325.99 326.31 326.00 326.17

 122A S 325.81 326.10 325.93 325.84 325.98 326.12 326.12 325.99 326.11 326.17 326.08 326.19 325.98 326.03 326.12 325.90 325.86 326.11 326.04 326.02
123 VD n/a 305.83 305.14 304.55 310.53 311.64 308.11 306.97 307.22 326.03 305.50 305.68 304.96 304.80 304.76 306.54 306.81 308.29

S=Shallow;  I=Intermediate;  D=Deep (Bedrock)

Monitoring 
Well  

Number

Groundwater Elevations (m amsl)
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Hanlon Creek Business Park -Groundwater Monitoring Program

Vertical Hydraulic Gradient Data

Sep-03 Apr-07 Jul-07 Nov-07 Jan-08 Apr-08 Jul-08 Oct-08 Jan-09 Apr-09 Jul-09 Oct-09 Jan-10 Apr-10 Jul-10 Oct-10 Jan-11 Apr-11 Jul-11 Oct-11 average I

001 118 319.75 0.20 0.23 0.14 0.08 0.16 0.17 0.18 0.15 0.18 0.18 0.17 0.16 0.16 0.18 0.11 0.10 0.08 0.13 0.15

002 119 324.16 0.12 n/a 0.11 0.08 0.15 -0.04 0.11 0.12 0.09

003 122 323.56 -0.09 0.08 -0.05 -0.14 0.01 0.08 -0.02 -0.06 0.08 0.08 0.01 -0.29 -0.01 0.04 -0.11 -0.11 -0.09 0.09 0.07 -0.06 -0.03 

004 112 324.38 0.01 0.02 0.02 0.01 0.01 0.02 0.01 0.01 0.01 0.02 0.01 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02 0.01 0.02

 005 (S) 005(I) 331.23 0.47 n/a n/a n/a 0.46 0.26 0.36 0.39 n/a 0.21 0.28 0.36 0.35

 005 (I) 114 325.13 0.05 n/a 0.05 0.05 0.04 0.05 0.05 0.05 0.05 0.06 0.06 0.06 0.05 0.05 0.06 0.05
006 121 326.45 0.14 0.22 0.16 0.15 0.15 0.21 0.18 0.15 0.17 0.22 0.19 0.29 0.14 0.16 0.15 0.18

101 116 316.70 0.32 0.27 0.34 0.34 0.32 0.29 0.37 0.34 0.30 0.39 0.33 0.32 0.32 0.34 0.34 0.34 0.33

102 117 316.91 0.22 0.41 0.18 0.07 0.31 0.28 0.56 0.24 0.34 0.35 0.36 0.27 0.42 0.35 0.31

103 117 320.75 0.59 0.67 0.57 0.57 0.63 0.60 0.65 0.59 0.62 0.62 0.66 0.59 0.59 0.62 0.62 0.55 0.55 0.58 0.54 0.53 0.60

104 118 318.84 -0.76 -0.63 -0.89 -0.86 -0.72 -0.76 -0.71 -0.75 -0.70 -0.69 -0.75 -0.73 -0.74 -0.84 -0.86 -0.81 -0.75 -0.69 -0.71 -0.75 

105 111 320.52 -0.11 -0.11 -0.14 -0.11 -0.13 -0.17 -0.12 -0.12 -0.12 -0.13 -0.11 -0.11 -0.12 -0.12 -0.10 -0.10 -0.12 -0.13 -0.09 -0.12 

106 119 323.60 0.22 0.27 0.29 0.19 0.26 0.34 0.24 0.21 0.32 0.32 0.26 0.22 0.22 0.26 0.18 0.25

107 119 324.49 0.28 n/a 0.35 0.26 0.29 0.41 0.32 0.28 0.35 0.42 0.34 0.29 0.27 0.32 0.25 0.27 0.15 0.24 0.52 0.20 0.30

109 113 323.50 0.03 0.03 0.03 0.03 0.03 0.04 0.03 0.03 0.04 0.04 0.03 0.04 0.04 0.04 0.04 0.03
110 113 323.79 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05

111 105 302.10 -0.11 -0.11 -0.14 -0.11 -0.13 -0.17 -0.12 -0.12 -0.12 -0.13 -0.11 -0.11 -0.12 -0.12 -0.10 -0.10 -0.12 -0.13 -0.09 -0.12 

112 004 300.29 0.01 0.02 0.02 0.01 0.01 0.02 0.01 0.01 0.01 0.02 0.01 0.02 0.02 0.03 0.02 0.02 0.02 0.02 0.02 0.01 0.02

113 110 296.30 0.04 0.04 0.04 0.04 0.04 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
114 005(I) 302.13 0.05 n/a 0.05 0.05 0.04 0.05 0.05 0.05 0.05 0.06 0.06 0.06 0.05 0.05 0.06 0.05

115 115A 315.07 -0.10 0.05 -0.20 -0.14 n/a -0.16 -0.11 -0.12 -0.11 -0.14 -0.10 -0.11 -0.11 -0.13 -0.10 -0.11 -0.11 -0.17 -0.08 -0.12 

 115A 115 321.00 -0.10 0.05 -0.20 -0.14 n/a -0.16 -0.11 -0.12 -0.11 -0.14 -0.10 -0.11 -0.11 -0.13 -0.10 -0.11 -0.11 -0.17 -0.08 -0.12 

116 116A 308.15 0.38 0.35 0.37 0.39 0.39 0.31 0.45 0.42 0.32 0.50 0.39 0.39 0.37 0.37 0.39 0.39 0.32 0.36 0.40 0.38

 116A 116 316.17 0.38 0.35 0.37 0.39 0.39 0.31 0.45 0.42 0.32 0.50 0.39 0.39 0.37 0.37 0.39 0.39 0.32 0.36 0.40 0.38

117 117A 313.11 0.33 0.40 0.32 0.34 0.28 0.25 0.35 0.33 0.27 0.28 0.39 0.31 0.31 0.30 0.27 0.35 0.35 0.31 0.31 0.37 0.32

 117A 117 318.75 0.33 0.40 0.32 0.34 0.28 0.25 0.35 0.33 0.27 0.28 0.39 0.31 0.31 0.30 0.27 0.35 0.35 0.31 0.31 0.37 0.32

118 118A 315.77 -0.003 0.004 -0.07 -0.06 -0.07 -0.08 -0.04 -0.04 -0.04 -0.05 -0.05 -0.04 -0.04 -0.05 -0.07 -0.07 -0.07 -0.08 -0.08 -0.05 -0.05 

 118A 118 320.92 -0.003 0.004 -0.07 -0.06 -0.07 -0.08 -0.04 -0.04 -0.04 -0.05 -0.05 -0.04 -0.04 -0.05 -0.07 -0.07 -0.07 -0.08 -0.08 -0.05 -0.05 

119 119A 318.88 0.00 -0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.00

 119A 119 322.53 0.00 -0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 -0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.01 0.00

121 121A 317.79 0.11 n/a 0.09 0.15 0.06 0.09 0.09 0.09 0.09 0.09 0.09 0.17 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.10

 121A 121 324.59 0.11 n/a 0.09 0.15 0.06 0.09 0.09 0.09 0.09 0.09 0.09 0.17 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.10

122 122A 320.09 -0.03 -0.06 -0.04 -0.04 -0.05 -0.05 -0.05 -0.04 -0.05 -0.06 -0.05 -0.24 -0.05 -0.05 -0.05 -0.04 -0.04 -0.06 0.01 -0.05 -0.05 

 122A 122 323.51 -0.03 -0.06 -0.04 -0.04 -0.05 -0.05 -0.05 -0.04 -0.05 -0.06 -0.05 -0.24 -0.05 -0.05 -0.05 -0.04 -0.04 -0.06 0.01 -0.05 -0.05 
123 111 272.78 n/a 0.65 0.68 0.69 0.50 0.49 0.58 0.61 -0.04 0.66 0.66 0.67 0.67 0.67 0.63 0.62 0.56 0.58

S=Shallow;  I=Intermediate;  D=Deep (Bedrock)

Compare w/ 
MW for  

Gradient Calc.

Mid-Point of 
Screen 

Elevation (m)

Monitoring 
Well  

Number

Vertical Hydraulic Gradient I (-ve = up)

Banks Groundwater Engineering Limited 2 of 2 Hanlon Creek Busines Park - Groundwater Monitoring Program



Banks Groundwater Engineering Limited 

Appendix E 
 

Climate Monitoring 
1971 – 2011 



Annual Precipitation & Cumulative Departure from Annual Average - 1971 to 2011
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Monthly Precipitation & Cumulative Departure from Monthly Average - 2003 to 2011
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Monthly Precipitation  & Cumulative Departure from Monthly Normal - 2003 to 2011
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18-Month Average Monthly Precipitation & Cumulative Departure from 18-Month Average - 2003 to 2011
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Daily Precipitation & Maximum Daily Temperature: Waterloo International Airport (March 07 to December 11)
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Daily Precipitation & Maximum Daily Temperature: Waterloo International Airport (Oct 10 to December 11)
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Groundwater Elevation: MW003 (March 07 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 3 - Downey Rd. PSW Graph F 1
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Groundwater Elevation: PZ-9D (March 07 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 3 - Downey Rd. PSW Graph F 2
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Groundwater Elevation: MW003 & PZ-9D (March 07 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Graph F 3
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Groundwater Temperature: MW003 (March 07 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 3 - Downey Rd. PSW Graph F 1a
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Groundwater Temperature: PZ-9D (March 07 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 3 - Downey Rd. PSW Graph F 2a
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Groundwater Temperature: MW003 & PZ-9D (March 07 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Graph F 3a
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Groundwater Elevation - MW116A (January 08 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 1
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Groundwater Elevation - MW101 (June 10 to October 10)   Abandoned 2011
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 2
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Groundwater Elevation - MW103 (June 10 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 3
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Groundwater Elevation - PZ-8D (June 10 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 4
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Groundwater Elevation - MW117A (January 08 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 5
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Groundwater Elevation - PZ-11D (June 10 to December 11)

319.5 

319.6 

319.7 

319.8 

319.9 

320.0 

320.1 

320.2 

320.3 

320.4 

320.5 

320.6 

320.7 

nd
w

at
er

 E
le

va
ti

on
 (

m
 a

m
sl

)

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 6
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Groundwater Elevation: PZ-7D (August 07 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 7
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Groundwater Elevation: MW001 (January 08 to May 11)  Abandoned 2011
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 8
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Groundwater Elevation - MW118A (July 08 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 9
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Groundwater Elevation - MW104 (January 08 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 10

320.3 

320.4 

320.5 

320.6 

320.7 

320.8 

320.9 

321.0 

01
-M

ar
-0

7
29

-M
ar

-0
7

26
-A

pr
-0

7
24

-M
ay

-0
7

21
-J

un
-0

7
19

-J
ul

-0
7

16
-A

ug
-0

7
13

-S
ep

-0
7

11
-O

ct
-0

7
08

-N
ov

-0
7

06
-D

ec
-0

7
03

-J
an

-0
8

31
-J

an
-0

8
28

-F
eb

-0
8

27
-M

ar
-0

8
24

-A
pr

-0
8

22
-M

ay
-0

8
19

-J
un

-0
8

17
-J

ul
-0

8
14

-A
ug

-0
8

11
-S

ep
-0

8
09

-O
ct

-0
8

06
-N

ov
-0

8
04

-D
ec

-0
8

01
-J

an
-0

9
29

-J
an

-0
9

26
-F

eb
-0

9
26

-M
ar

-0
9

23
-A

pr
-0

9
21

-M
ay

-0
9

18
-J

un
-0

9
16

-J
ul

-0
9

13
-A

ug
-0

9
10

-S
ep

-0
9

08
-O

ct
-0

9
05

-N
ov

-0
9

03
-D

ec
-0

9
31

-D
ec

-0
9

28
-J

an
-1

0
25

-F
eb

-1
0

25
-M

ar
-1

0
22

-A
pr

-1
0

20
-M

ay
-1

0
17

-J
un

-1
0

15
-J

ul
-1

0
12

-A
ug

-1
0

09
-S

ep
-1

0
07

-O
ct

-1
0

04
-N

ov
-1

0
02

-D
ec

-1
0

30
-D

ec
-1

0
27

-J
an

-1
1

24
-F

eb
-1

1
24

-M
ar

-1
1

21
-A

pr
-1

1
19

-M
ay

-1
1

16
-J

un
-1

1
14

-J
ul

-1
1

11
-A

ug
-1

1
08

-S
ep

-1
1

06
-O

ct
-1

1
03

-N
ov

-1
1

01
-D

ec
-1

1
29

-D
ec

-1
1

G
ro

un
d



Groundwater Elevation - PZ-4D (April 09 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 11
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Groundwater Elevation - MW105 (January 08 to December 11)

322.7 

322.8 

322.9 

323.0 

323.1 

323.2 

323.3 

323.4 

323.5 

323.6 

323.7 

323.8 

323.9 

dw
at

er
 E

le
va

ti
on

 (
m

 a
m

sl
)

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 12
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Groundwater Elevation - MW119A (July 08 to December 11)
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SWM Pond 4 Excavation Period 2010

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Core PSW Graph G 13
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Groundwater Elevation: PZ-2D (March 07 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phases 2 & 3 - Core PSW Graph G 14
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Groundwater Elevation - MW122A (July 08 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 3 - Core PSW Graph G 15
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Groundwater Elevation - PZ-1D (April 09 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 3 - Core PSW Graph G 16
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Groundwater Elevation - MW121A (July 08 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Core PSW Graph G 17
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Groundwater Temperature - MW116A (January 08 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 1a
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Groundwater Temperature - MW101 (June 10 to October 10)   Abandoned 2011
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 2a
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Groundwater Temperature - MW103 (June 10 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 3a
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Groundwater Temperature - PZ-8D (June 10 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 4a
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Groundwater Temperature - MW117A (January 08 to December 11)

8.0 

10.0 

12.0 

14.0 

16.0 

18.0 

20.0 

nd
w

at
er

Te
m

pe
ra

tu
re

 (
C

)

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 5a
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Groundwater Temperature - PZ-11D (June 10 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 6a
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Groundwater Temperature: PZ-7D (August 07 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 7a
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Groundwater Temperature: MW001 (January 08 to May 11)  Abandoned 2011
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 8a
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Groundwater Temperature - MW118A (July 08 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 9a
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Groundwater Temperature - MW104 (January 08 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 10a
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Groundwater Temperature - PZ-4D (April 09 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 11a
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Groundwater Temperature - MW105 (January 08 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 1 - Core PSW Graph G 12a
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Groundwater Temperature - MW119A (July 08 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Core PSW Graph G 13a
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Groundwater Temperature: PZ-2D (March 07 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phases 2 & 3 - Core PSW Graph G 14a
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Groundwater Temperature - MW122A (July 08 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 3 - Core PSW Graph G 15a
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Groundwater Temperature - PZ-1D (April 09 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 3 - Core PSW Graph G 16a
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Groundwater Temperature - MW121A (July 08 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Core PSW Graph G 17a
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HCBP Perimeter Groundwater Monitoring 
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Groundwater Elevation - MW106 (August 09 to August 10)  Abandoned 2012
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Perimeter Graph H 1
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Groundwater Elevation - MW107 (July 08 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Perimeter Graph H 2
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Groundwater Elevation - MW006 (August 09 to September 10)  Abandoned 2010
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Perimeter Graph H 3
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Groundwater Elevation - MW005I (August 09 to September 10)  Abandoned 2010
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Perimeter Graph H 4
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Groundwater Elevation - MW110 (August 09 to September 10)  Abandoned 2010
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Perimeter Graph H 5

326.2 

326.3 

326.4 

326.5 

326.6 

326.7 

326.8 

326.9 

01
-M

ar
-0

7
29

-M
ar

-0
7

26
-A

pr
-0

7
24

-M
ay

-0
7

21
-J

un
-0

7
19

-J
ul

-0
7

16
-A

ug
-0

7
13

-S
ep

-0
7

11
-O

ct
-0

7
08

-N
ov

-0
7

06
-D

ec
-0

7
03

-J
an

-0
8

31
-J

an
-0

8
28

-F
eb

-0
8

27
-M

ar
-0

8
24

-A
pr

-0
8

22
-M

ay
-0

8
19

-J
un

-0
8

17
-J

ul
-0

8
14

-A
ug

-0
8

11
-S

ep
-0

8
09

-O
ct

-0
8

06
-N

ov
-0

8
04

-D
ec

-0
8

01
-J

an
-0

9
29

-J
an

-0
9

26
-F

eb
-0

9
26

-M
ar

-0
9

23
-A

pr
-0

9
21

-M
ay

-0
9

18
-J

un
-0

9
16

-J
ul

-0
9

13
-A

ug
-0

9
10

-S
ep

-0
9

08
-O

ct
-0

9
05

-N
ov

-0
9

03
-D

ec
-0

9
31

-D
ec

-0
9

28
-J

an
-1

0
25

-F
eb

-1
0

25
-M

ar
-1

0
22

-A
pr

-1
0

20
-M

ay
-1

0
17

-J
un

-1
0

15
-J

ul
-1

0
12

-A
ug

-1
0

09
-S

ep
-1

0
07

-O
ct

-1
0

04
-N

ov
-1

0
02

-D
ec

-1
0

30
-D

ec
-1

0
27

-J
an

-1
1

24
-F

eb
-1

1
24

-M
ar

-1
1

21
-A

pr
-1

1
19

-M
ay

-1
1

16
-J

un
-1

1
14

-J
ul

-1
1

11
-A

ug
-1

1
08

-S
ep

-1
1

06
-O

ct
-1

1
03

-N
ov

-1
1

01
-D

ec
-1

1
29

-D
ec

-1
1

G
ro

un



Groundwater Elevation - MW109 (April 09 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 3 - Perimeter Graph H 6
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Groundwater Elevation - MW004 (August 09 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 3 - Perimeter Graph H 7
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Groundwater Elevation - MW112 (October 09 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 3 - Perimeter Graph H 8
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Groundwater Temperature - MW106 (August 09 to August 10)  Abandoned 2012
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Perimeter Graph H 1a
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Groundwater Temperature - MW107 (July 08 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Perimeter Graph H 2a
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Groundwater Temperature - MW006 (August 09 to September 10)  Abandoned 2010
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Perimeter Graph H 3a
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Groundwater Temperature - MW005I (August 09 to September 10)  Abandoned 2010
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Perimeter Graph H 4a
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Groundwater Temperature - MW110 (August 09 to September 10)  Abandoned 2010
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 2 - Perimeter Graph H 5a
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Groundwater Temperature - MW109 (April 09 to December 11)

8.0 

10.0 

12.0 

14.0 

16.0 

18.0 

20.0 

nd
w

at
er

 T
em

pe
ra

tu
re

 (
C

)

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 3 - Perimeter Graph H 6a
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Groundwater Temperature - MW004 (August 09 to December 11)
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Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 3 - Perimeter Graph H 7a
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Groundwater Temperature - MW112 (October 09 to December 11)

8.0 

10.0 

12.0 

14.0 

16.0 

18.0 

20.0 

nd
w

at
er

 T
em

pe
ra

tu
re

 (
C

)

Hanlon Creek Business Park - Groundwater Monitoring Program

December 2011 Phase 3 - Perimeter Graph H 8a
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Banks Groundwater Engineering Limited 

Appendix I 
 

Groundwater Quality Monitoring Data 
2003 – 2011 



Hanlon Creek Business Park - Groundwater Monitoring Program

Groundwater Quality

Monitoring Wells
Parameter (units) ODWQS PWQO

2003 2008/09/10/11 2003 2008 2009 2010 2011 2003 2008 2009 2010 2011 2003 2008 2009 2010 2011 2003 2008 2009 2010 2003 2008 2009 2010

Anions  Chloride (mg/L) 250    2.0 0.10 ns 221 245 311 300 ns 37.6 37.4 38.8 39.5 63.0 48.9 55.3 48.5 59.7 190 163 182 233 ns 22.9 36.8 45.3

 Fluoride (mg/L) 1.5   0.10 0.05 ns 0.08 <0.05 <0.05 <0.05 ns <0.05 <0.05 <0.05 <0.05 <0.10 0.08 <0.05 0.07 <0.05 0.10 <0.05 <0.05 <0.05 ns 0.06 <0.05 <0.05

 Nitrate as N (mg/L) 10.0   0.10 0.05 ns 4.88 3.93 3.09 3.36 ns 11.9 7.79 5.66 4.73 19.0 10.7 12 9.6 7.85 6.80 6.95 4.71 3.72 ns 2.36 5.83 3.38

 Nitrite as N (mg/L) 1.0   0.10 0.05 ns <0.05 <0.05 <0.05 <0.05 ns <0.05 <0.05 <0.05 <0.05 <0.10 <0.05 <0.05 <0.05 <0.05 <0.30 <0.05 <0.05 <0.05 ns <0.05 <0.05 <0.05

 Phosphate-P (ortho) (mg/L)   0.30 0.10 ns <0.10 <0.10 <0.10 <0.10 ns <0.10 <0.10 <0.10 <0.10 <0.30 <0.10 <0.10 <0.10 <0.10 <0.30 <0.10 <0.10 <0.10 ns <0.10 <0.10 <0.10

 Sulphate (mg/L) 500    2.0 0.10 ns 28.4 24 24.2 23.7 ns 18.0 16.3 14.3 16.9 25.0 20.3 21.4 18.9 18.2 20.0 18.4 17.2 18.2 ns 9.85 13.8 11.6

Metals  Aluminum (mg/L) 0.1 0.075   0.01 0.004 ns 0.063 <0.004 <0.004 0.009 ns 2.56 <0.004 <0.004 0.018 <0.01 0.648 0.009 <0.004 0.008 <0.01 1.09 <0.004 <0.004 ns 0.067 <0.004 <0.004

 Antimony (mg/L) 0.006 0.02  0.005 0.006 ns <0.006 <0.006 <0.006 <0.003 ns <0.006 <0.006 <0.006 <0.003 <0.005 <0.006 <0.006 <0.006 <0.003 <0.005 <0.006 <0.006 <0.006 ns <0.006 <0.006 <0.006

 Arsenic (mg/L) 0.025 0.005  0.001 0.003 ns <0.003 <0.003 <0.003 <0.003 ns 0.010 <0.003 <0.003 <0.003 0.001 0.005 <0.003 <0.003 <0.003 <0.001 <0.003 <0.003 <0.003 ns 0.005 <0.003 <0.003

 Barium (mg/L) 1.0   0.01 0.002 ns 0.627 0.108 0.142 0.12 ns 0.312 0.057 0.052 0.049 0.15 0.371 0.126 0.116 0.087 0.10 0.366 0.095 0.11 ns 0.480 0.043 0.047

 Beryllium (mg/L) 1.1  0.001 0.001 ns <0.001 <0.001 <0.001 <0.001 ns <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 ns <0.001 <0.001 <0.001

 Bismuth (mg/L)  0.001 0.002 ns <0.002 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002

 Boron (mg/L) 5.0 0.2   0.05 0.010 ns 0.015 0.012 0.015 0.01 ns 0.016 <0.010 <0.010 <0.010 <0.05 0.016 0.013 0.011 0.01 <0.05 0.015 <0.010 <0.010 ns 0.016 <0.010 <0.010

 Cadmium (mg/L) 0.005 0.0005 0.0001 0.002 ns 0.006 <0.002 <0.002 <0.002 ns 0.010 <0.002 <0.002 <0.002 <0.0001 0.011 <0.002 <0.002 <0.002 <0.0001 0.020 <0.002 <0.002 ns 0.008 <0.002 <0.002

 Calcium (mg/L) 200    0.5 0.05 ns 86.2 95.7 115 97.8 ns 87.2 86.6 87 80.5 130 92.5 119 103 93.7 110 83.6 103 99.6 ns 67.5 78.3 78.4

 Chromium (mg/L) 0.05 0.0089  0.001 0.003 ns 0.016 0.004 <0.003 <0.003 ns 0.006 <0.003 <0.003 <0.003 0.004 0.004 0.004 <0.003 <0.003 0.004 0.012 0.006 <0.003 ns <0.003 <0.003 <0.003

 Cobalt (mg/L) 0.0009 0.0008 0.001 ns 0.008 <0.001 <0.001 <0.001 ns 0.027 <0.001 <0.001 <0.001 <0.0008 0.017 <0.001 <0.001 <0.001 <0.0008 0.028 <0.001 <0.001 ns 0.008 <0.001 <0.001

 Copper (mg/L) 1.0 0.005  0.001 0.003 ns 0.004 <0.003 <0.003 <0.003 ns 0.082 <0.003 <0.003 <0.003 0.002 0.009 0.003 <0.003 <0.003 0.005 0.058 <0.003 <0.003 ns <0.003 <0.003 <0.003

 Iron (mg/L) 0.3 0.3   0.05 0.010 ns 0.63 <0.010 <0.010 <0.010 ns 3.20 <0.010 <0.010 <0.010 0.13 0.592 <0.010 <0.010 <0.010 0.12 <0.010 <0.010 <0.010 ns <0.010 <0.010 <0.010

 Lead (mg/L) 0.010 0.025  0.001 0.002 ns <0.001 <0.002 <0.002 <0.002 ns 0.325 <0.002 <0.002 <0.002 <0.001 0.002 <0.002 <0.002 <0.002 <0.001 0.082 <0.002 <0.002 ns <0.002 <0.002 <0.002

 Magnesium (mg/L)    0.5 0.05 ns 27.3 28.9 34.7 29.4 ns 24.3 27.3 24.8 22.4 36 25 32.2 29.1 26.9 44 27 31.9 30.9 ns 22.4 24.5 23.7

 Manganese (mg/L) 0.05  0.001 0.002 ns 4.87 <0.002 <0.002 <0.002 ns 3.53 <0.002 <0.002 0.002 0.012 3.38 <0.002 <0.002 <0.002 0.046 3.74 <0.002 <0.002 ns 2.50 <0.002 <0.002

 Molybdenum (mg/L) 0.04  0.001 0.002 ns <0.002 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002 0.004 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002

 Nickel (mg/L) 0.025  0.002 0.003 ns 0.028 <0.003 0.005 <0.003 ns <0.003 <0.003 <0.003 <0.003 <0.002 <0.003 <0.003 0.004 <0.003 0.004 0.022 <0.003 0.009 ns <0.003 <0.003 <0.003

 Phosphorus (mg/L) 0.01   0.05 0.05 ns 0.13 <0.05 <0.05 <0.05 ns 0.97 <0.05 <0.05 <0.05 <0.05 0.16 <0.05 <0.05 <0.05 <0.05 0.18 <0.05 <0.05 ns <0.05 <0.05 <0.05

 Potassium (mg/L)    0.5 0.05 ns 3.07 1.73 2.06 1.85 ns 2.24 1.79 1.67 1.57 15 10.3 13.4 12 6.33 3.4 2.26 1.48 1.57 ns 1.11 0.81 0.79

 Selenium (mg/L) 0.01 0.1  0.005 0.004 ns <0.004 <0.004 <0.004 <0.004 ns 0.006 <0.004 <0.004 <0.004 <0.005 <0.004 <0.004 <0.004 <0.004 <0.005 <0.004 <0.004 <0.004 ns <0.004 <0.004 <0.004

 Silver (mg/L) 0.0001 0.0001 0.002 ns <0.0001 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 <0.0001 <0.002 <0.002 <0.002 <0.002 <0.0001 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002

 Sodium (mg/L) 20    0.5 0.05 ns 127 105 162 167 ns 14 17.4 15.4 13.7 24 18.6 22.3 20.7 19.5 73 84.6 87.5 123 ns 16 24.9 32.5

 Strontium (mg/L)  0.001 0.005 ns 1.91 0.113 0.155 0.128 ns 0.994 0.094 0.096 0.106 0.16 1.98 0.138 0.132 0.131 0.19 1.69 0.117 0.126 ns 2.13 0.073 0.089

 Thallium (mg/L) 0.0003 0.0003 0.006 ns <0.0003 <0.006 <0.006 <0.006 ns <0.006 <0.006 <0.006 <0.006 0.0004 <0.006 <0.006 <0.006 <0.006 0.0008 <0.006 <0.006 <0.006 ns <0.006 <0.006 <0.006

 Tin (mg/L)  0.001 0.002 ns <0.002 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002

 Titanium (mg/L)  0.002 0.002 ns 0.005 <0.002 <0.002 <0.002 ns 0.016 <0.002 <0.002 <0.002 <0.002 0.009 <0.002 <0.002 <0.002 <0.002 0.005 <0.002 <0.002 ns 0.004 <0.002 <0.002

 Uranium (mg/L) 0.02 0.005  0.005 0.002 ns 0.002 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 <0.005 <0.002 <0.002 <0.002 <0.002 <0.005 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002

 Vanadium (mg/L) 0.006  0.001 0.002 ns 0.002 <0.002 0.003 <0.002 ns 0.007 <0.002 <0.002 <0.002 0.009 <0.002 <0.002 <0.002 <0.002 0.009 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002

 Zinc (mg/L) 5 0.03  0.003 0.005 ns 0.309 0.023 0.016 0.012 ns 1.19 0.011 0.015 0.033 0.018 0.835 0.042 0.032 0.027 0.013 1.32 0.02 0.024 ns 0.498 0.008 0.009

Wet  Alkalinity (CaCO3) (mg/L) 500     10 5 ns 299 275 297 298 ns 252 262 272 248 320 293 326 305 303 290 306 261 278 ns 264 251 266

Chemistry  Bicarbonate (CaCO3) (mg/L)     10 5 ns 299 275 297 298 ns 252 262 272 248 319 293 326 305 303 289 306 261 278 ns 264 251 266

 Carbonate (CaCO3) (mg/L)     10 5 ns <5 <5 <5 <5 ns <5 <5 <5 <5 <10 <5 <5 <5 <5 <10 <5 <5 <5 ns <5 <5 <5

 Colour (TCU) 5      1 5 ns <5 <5 5 <5 ns <5 <5 7 <5 27 <5 <5 7 <5 16 <5 <5 6 ns <5 <5 5

 Total Organic Carbon (mg/L) 0.5 ns 36.6 1.4 1.8 1.5 ns 2.6 4.2 1.6 1 na 1.0 2 1.8 1.2 na 9.9 5.4 1.4 ns 1.2 1.6 1.5

 DOC (mg/L) 5    0.7 0.5 ns 1.4 1.5 1.8 1.5 ns 2.6 1.9 1.6 0.9 1.3 1.0 2 1.6 1 <0.7 0.8 3.9 1.5 ns 1.2 1.5 1.3

 Hardness (CaCO3) (mg/L) 100     10 10 ns 328 358 430 365 ns 318 329 319 293 473 334 430 377 345 456 320 389 376 ns 261 296 293

 Ammonia as N (mg/L)   0.05 0.02 ns <0.02 <0.02 0.15 <0.02 ns <0.02 <0.02 <0.02 0.59 <0.05 0.17 <0.02 <0.02 <0.02 <0.05 <0.02 <0.02 <0.02 ns 1.05 <0.02 <0.02

 Conductivity (us/cm)      3 2 ns 1160 1290 1450 1360 ns 658 667 617 623 950 739 897 762 785 1100 1050 1110 1200 ns 547 642 623

 pH 8.5 6.5 - 8.5    0.1 N/A ns 7.84 8.18 8.11 7.76 ns 8.14 7.90 8.05 7.98 7.3 8.11 7.83 8.05 7.72 7.5 7.82 8.01 8.07 ns 8.13 8.18 8.20

Calculated  Anion sum (meq/L)   0.01 ns 12.2 13.2 14.5 15.2 ns 7.33 7.19 6.34 6.76 10.1 8.43 7.55 8.68 12.1 11.6 11.9 ns 6.3 6.76 6.21

Values  Cation sum (meq/L)   0.01 ns 12.1 11.8 15.7 14.6 ns 7.02 7.37 7.1 6.54 10.9 7.76 8.74 7.9 12.4 10.1 12.9 ns 6.01 7.03 7.3

 % Difference (%)   0.01 0.1 ns 0.1 5.7 0.8 1.8 ns 2.1 1.2 1 1.7 7.93 4.1 2.7 1.1 4.7 2.62 6.8 2.5 0.5 ns 2.4 1.9 1.5

 Langelier Index 0.0001 ns 0.94 1.28 1.32 0.91 ns 1.18 0.98 1.13 0.98 -0.17 1.24 1.28 1.25 0.85 -0.10 0.92 1.59 1.2 ns 1.14 1.19 1.23

 Saturation pH (pH units)   0.01 ns 6.9 6.9 6.79 6.85 ns 6.96 6.92 6.92 7 7.47 6.87 6.55 6.8 6.87 7.60 6.9 6.42 6.87 ns 6.99 6.99 6.97

 Silica (mg/L) 0.05 ns 10.6 3.79 9.4 8.49 ns 8.30 3.60 8.11 6.62 20.2 9.64 4.37 9.09 9.27 12.9 11.4 8.94 10.2 ns 8.53 3.56 8.81

At or Exceeds ODWQS * ODWQS: Ontario Drinking Water Quality Standards,  PWQO: Provincial Water Quality Objective, RDL: Reported Detection Limit,  ns: not sampled, na: not analyzed

RDL 005-I 006001 003 004
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Hanlon Creek Business Park - Groundwater Monitoring Program

Groundwater Quality

Parameter (units) ODWQS PWQO
2003 2008/09/10/11

Anions  Chloride (mg/L) 250    2.0 0.10
 Fluoride (mg/L) 1.5   0.10 0.05
 Nitrate as N (mg/L) 10.0   0.10 0.05
 Nitrite as N (mg/L) 1.0   0.10 0.05
 Phosphate-P (ortho) (mg/L)   0.30 0.10
 Sulphate (mg/L) 500    2.0 0.10

Metals  Aluminum (mg/L) 0.1 0.075   0.01 0.004
 Antimony (mg/L) 0.006 0.02  0.005 0.006
 Arsenic (mg/L) 0.025 0.005  0.001 0.003
 Barium (mg/L) 1.0   0.01 0.002
 Beryllium (mg/L) 1.1  0.001 0.001
 Bismuth (mg/L)  0.001 0.002
 Boron (mg/L) 5.0 0.2   0.05 0.010
 Cadmium (mg/L) 0.005 0.0005 0.0001 0.002
 Calcium (mg/L) 200    0.5 0.05
 Chromium (mg/L) 0.05 0.0089  0.001 0.003
 Cobalt (mg/L) 0.0009 0.0008 0.001
 Copper (mg/L) 1.0 0.005  0.001 0.003
 Iron (mg/L) 0.3 0.3   0.05 0.010
 Lead (mg/L) 0.010 0.025  0.001 0.002
 Magnesium (mg/L)    0.5 0.05
 Manganese (mg/L) 0.05  0.001 0.002
 Molybdenum (mg/L) 0.04  0.001 0.002
 Nickel (mg/L) 0.025  0.002 0.003
 Phosphorus (mg/L) 0.01   0.05 0.05
 Potassium (mg/L)    0.5 0.05
 Selenium (mg/L) 0.01 0.1  0.005 0.004
 Silver (mg/L) 0.0001 0.0001 0.002
 Sodium (mg/L) 20    0.5 0.05
 Strontium (mg/L)  0.001 0.005
 Thallium (mg/L) 0.0003 0.0003 0.006
 Tin (mg/L)  0.001 0.002
 Titanium (mg/L)  0.002 0.002
 Uranium (mg/L) 0.02 0.005  0.005 0.002
 Vanadium (mg/L) 0.006  0.001 0.002
 Zinc (mg/L) 5 0.03  0.003 0.005

Wet  Alkalinity (CaCO3) (mg/L) 500     10 5

Chemistry  Bicarbonate (CaCO3) (mg/L)     10 5
 Carbonate (CaCO3) (mg/L)     10 5
 Colour (TCU) 5      1 5
 Total Organic Carbon (mg/L) 0.5
 DOC (mg/L) 5    0.7 0.5
 Hardness (CaCO3) (mg/L) 100     10 10
 Ammonia as N (mg/L)   0.05 0.02
 Conductivity (us/cm)      3 2
 pH 8.5 6.5 - 8.5    0.1 N/A

Calculated  Anion sum (meq/L)   0.01

Values  Cation sum (meq/L)   0.01
 % Difference (%)   0.01 0.1
 Langelier Index 0.0001
 Saturation pH (pH units)   0.01
 Silica (mg/L) 0.05

At or Exceeds ODWQS

RDL
Monitoring Wells

2003 2008 2009 2010 2003 2008 2009 2010 2003 2008 2009 2010 2011 2003 2008 2009 2010 2011 2003 2008 2009 2010 2011

ns 82.5 101 85.0 ns 46.3 39.9 41.9 ns 143 173 237 246 ns 49.9 47.1 48.7 46.7 ns 25.6 39.6 51.0 70.4

ns 0.10 0.08 0.07 ns 0.09 <0.05 0.05 ns 0.16 <0.05 0.11 <0.05 ns 0.19 <0.05 0.09 <0.05 ns 0.26 0.22 0.18 <0.05

ns 2.57 2.03 1.72 ns <0.05 0.05 <0.05 ns 0.27 0.14 0.23 0.2 ns <0.05 <0.05 0.06 <0.05 ns <0.05 <0.05 <0.05 <0.05

ns <0.05 <0.05 <0.05 ns <0.05 <0.05 <0.05 ns <0.05 <0.05 <0.05 <0.05 ns <0.05 <0.05 <0.05 <0.05 ns <0.05 <0.05 <0.05 <0.05

ns <0.10 <0.10 <0.10 ns <0.10 <0.10 <0.10 ns <0.10 <0.10 <0.10 <0.10 ns <0.10 <0.10 <0.10 <0.10 ns <0.10 <0.10 <0.10 <0.10

ns 23.2 22.3 21.1 ns 38.7 25.6 32.4 ns 37.0 18.5 19.5 23.9 ns 89.4 20.7 25.5 22 ns 17.5 20.3 20.2 17.5

ns 0.048 <0.004 <0.004 ns 0.037 0.022 <0.004 ns 3.29 0.009 0.006 0.012 ns 0.630 0.005 0.005 0.072 ns 1.31 0.013 <0.004 0.007

ns <0.006 <0.006 <0.006 ns <0.006 <0.006 <0.006 ns <0.006 <0.006 <0.006 <0.003 ns <0.006 <0.006 <0.006 <0.003 ns <0.006 <0.006 <0.006 <0.003

ns <0.003 <0.003 <0.003 ns 0.003 <0.003 <0.003 ns 0.028 <0.003 <0.003 <0.003 ns 0.013 <0.003 <0.003 <0.003 ns 0.011 <0.003 <0.003 <0.003

ns 0.558 0.043 0.042 ns 0.332 0.056 0.062 ns 0.232 0.097 0.112 0.094 ns 0.368 0.095 0.116 0.077 ns 0.173 0.088 0.084 0.087

ns <0.001 <0.001 <0.001 ns <0.001 <0.001 <0.001 ns <0.001 <0.001 <0.001 <0.001 ns <0.001 <0.001 <0.001 <0.001 ns <0.001 <0.001 <0.001 <0.001

ns <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002

ns 0.012 0.011 0.012 ns 0.012 0.011 <0.010 ns 0.012 0.014 0.012 <0.010 ns 0.016 <0.010 <0.010 <0.010 ns 0.014 <0.010 <0.010 <0.010

ns 0.001 <0.002 <0.002 ns 0.0012 <0.002 <0.002 ns 0.0015 <0.002 <0.002 <0.002 ns 0.0049 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002

ns 76.2 83.5 84.4 ns 83.7 85.1 82.4 ns 91.2 109 124 103 ns 97.8 91.4 99.1 83 ns 69.7 84.5 83.4 81.3

ns 0.013 <0.003 <0.003 ns 0.013 <0.003 <0.003 ns 0.025 0.003 <0.003 <0.003 ns 0.006 <0.003 <0.003 <0.003 ns 0.004 <0.003 <0.003 <0.003

ns 0.006 <0.001 <0.001 ns 0.015 <0.001 <0.001 ns 0.013 <0.001 0.001 <0.001 ns 0.022 <0.001 0.004 <0.001 ns 0.003 <0.001 <0.001 <0.001

ns <0.003 <0.003 <0.003 ns 0.005 <0.003 <0.003 ns 0.097 0.005 0.005 0.005 ns 0.167 <0.003 0.014 <0.003 ns 0.028 <0.003 <0.003 <0.003

ns 0.40 <0.010 <0.010 ns 4.65 0.684 <0.010 ns 11.0 0.109 0.275 0.272 ns 12.2 1.12 0.061 0.738 ns 4.09 <0.010 <0.010 <0.010

ns <0.001 <0.002 <0.002 ns <0.001 <0.002 <0.002 ns 0.149 <0.002 <0.002 <0.002 ns 0.014 <0.002 <0.002 <0.002 ns 0.066 <0.002 <0.002 <0.002

ns 24.4 27 27.2 ns 24.9 26.9 25.9 ns 27.4 34.2 38.8 32.9 ns 30.4 28.8 31 26.4 ns 25.2 29.2 30 29.5

ns 4.13 <0.002 <0.002 ns 4.26 0.152 0.076 ns 1.52 0.103 0.151 0.122 ns 3.25 0.196 0.358 0.339 ns 1.47 <0.002 <0.002 <0.002

ns <0.002 <0.002 <0.002 ns 0.003 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002

ns 0.009 <0.003 0.004 ns 0.022 <0.003 0.003 ns 0.020 <0.003 0.006 <0.003 ns 0.036 <0.003 0.009 <0.003 ns <0.003 <0.003 <0.003 <0.003

ns 0.03 <0.05 <0.05 ns 1.07 0.02 <0.05 ns 2.43 0.02 <0.05 <0.05 ns 2.11 0.03 <0.05 <0.05 ns 1.41 <0.05 <0.05 <0.05

ns 2.46 1.41 1.32 ns 2.12 1.01 1.64 ns 1.96 1.18 1.4 1.13 ns 1.72 0.67 1.02 0.67 ns 1.11 0.74 0.81 0.78

ns <0.004 <0.004 <0.004 ns <0.004 <0.004 <0.004 ns <0.004 <0.004 <0.004 <0.004 ns <0.004 <0.004 <0.004 <0.004 ns <0.004 <0.004 <0.004 <0.004

ns <0.0001 <0.002 <0.002 ns <0.0001 <0.002 <0.002 ns <0.0001 <0.002 <0.002 <0.002 ns <0.0001 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002

ns 53.9 53.5 55.4 ns 39.5 35 37.9 ns 90.4 98.4 121 121 ns 18.9 19.6 22.1 19.4 ns 18.9 21.8 23.3 22.5

ns 1.79 0.11 0.132 ns 1.89 0.13 0.127 ns 0.741 0.126 0.168 0.152 ns 1.6 0.117 0.171 0.117 ns 0.653 0.129 0.142 0.172

ns <0.0003 <0.006 <0.006 ns <0.0003 <0.006 <0.006 ns <0.0003 <0.006 <0.006 <0.006 ns <0.0003 <0.006 <0.006 <0.006 ns <0.006 <0.006 <0.006 <0.006

ns <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002

ns 0.004 <0.002 <0.002 ns 0.003 <0.002 <0.002 ns 0.046 <0.002 <0.002 <0.002 ns 0.003 <0.002 <0.002 0.003 ns 0.015 <0.002 <0.002 <0.002

ns <0.002 <0.002 <0.002 ns 0.003 <0.002 <0.002 ns 0.003 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002

ns <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 ns 0.047 <0.002 0.003 <0.002 ns <0.002 <0.002 <0.002 <0.002 ns 0.004 <0.002 <0.002 <0.002

ns 0.015 0.01 0.006 ns 0.08 0.042 0.009 ns 0.983 0.013 0.02 0.013 ns 0.46 0.016 0.503 0.005 ns 0.201 0.028 <0.005 <0.005

ns 275 285 284 ns 307 300 300 ns 325 381 360 327 ns 259 297 320 275 ns 281 290 285 277

ns 275 285 284 ns 307 300 300 ns 325 381 360 327 ns 259 297 320 275 ns 267 290 285 277

ns <5 <5 <5 ns <5 <5 <5 ns <5 <5 <5 <5 ns <5 <5 <5 <5 ns 14 <5 <5 <5

ns <5 <5 <5 ns <5 <5 5 ns 20 34 25 29 ns 10 27 19 42 ns <5 <5 <5 <5

ns 12.4 5.4 2.1 ns 19.7 3 2.6 ns 22.2 7.8 6.3 5 ns 22.6 11.9 11.3 5.2 ns 1.1 1.9 1.2 1

ns 1.5 4.8 1.6 ns 2.9 3 1.5 ns 9.0 7.5 6.6 5 ns 6.9 11.1 5.4 4.8 ns 1.1 2.2 1.2 0.9

ns 291 320 323 ns 312 323 312 ns 341 413 469 393 ns 369 347 375 316 ns 278 331 332 324

ns <0.02 <0.02 0.31 ns <0.02 <0.02 0.05 ns <0.02 <0.02 <0.02 0.02 ns <0.02 0.09 0.03 0.06 ns <0.02 <0.02 <0.02 <0.02

ns 775 823 774 ns 695 728 669 ns 1010 1240 1300 1260 ns 731 717 711 642 ns 585 684 651 724

ns 7.89 8.13 8.17 ns 8.01 8.19 8.03 ns 7.61 7.83 7.92 7.65 ns 7.67 7.97 8.02 7.71 ns 8.31 8.06 8.00 7.68

ns 7.6 9.16 7.71 ns 7.25 6.87 ns 10.3 13.1 14 ns 7.61 7.26 7.28 ns 6.71 7.34 6.63 7.89

ns 8.22 8.75 8.91 ns 8 7.94 ns 10.8 14.7 13.1 ns 8.25 8.49 7.18 ns 6.4 7.59 7.66 7.48

ns 3.9 2.3 1.5 ns 4.9 2.2 0.5 ns 2.5 1.3 1.3 3.1 ns 4 0.7 1 0.7 ns 2.3 1.6 0.6 2.7

ns 0.93 1.23 1.27 ns 1.13 1.32 1.14 ns 0.79 1.14 1.26 0.87 ns 0.76 1.12 1.24 0.79 ns 1.34 1.18 1.12 0.77

ns 6.96 6.9 6.9 ns 6.88 6.87 6.89 ns 6.82 6.69 6.66 6.78 ns 6.91 6.85 6.78 6.92 ns 6.97 6.88 6.88 6.91

ns 11.0 4.33 10.1 ns 9.93 3.82 8.44 ns 9.87 4.31 11.6 10.1 ns 12.0 4.65 13.3 10.7 ns 14.3 5.14 12.9 11.9

101 102 103 104 105
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Hanlon Creek Business Park - Groundwater Monitoring Program

Groundwater Quality

Parameter (units) ODWQS PWQO
2003 2008/09/10/11

Anions  Chloride (mg/L) 250    2.0 0.10
 Fluoride (mg/L) 1.5   0.10 0.05
 Nitrate as N (mg/L) 10.0   0.10 0.05
 Nitrite as N (mg/L) 1.0   0.10 0.05
 Phosphate-P (ortho) (mg/L)   0.30 0.10
 Sulphate (mg/L) 500    2.0 0.10

Metals  Aluminum (mg/L) 0.1 0.075   0.01 0.004
 Antimony (mg/L) 0.006 0.02  0.005 0.006
 Arsenic (mg/L) 0.025 0.005  0.001 0.003
 Barium (mg/L) 1.0   0.01 0.002
 Beryllium (mg/L) 1.1  0.001 0.001
 Bismuth (mg/L)  0.001 0.002
 Boron (mg/L) 5.0 0.2   0.05 0.010
 Cadmium (mg/L) 0.005 0.0005 0.0001 0.002
 Calcium (mg/L) 200    0.5 0.05
 Chromium (mg/L) 0.05 0.0089  0.001 0.003
 Cobalt (mg/L) 0.0009 0.0008 0.001
 Copper (mg/L) 1.0 0.005  0.001 0.003
 Iron (mg/L) 0.3 0.3   0.05 0.010
 Lead (mg/L) 0.010 0.025  0.001 0.002
 Magnesium (mg/L)    0.5 0.05
 Manganese (mg/L) 0.05  0.001 0.002
 Molybdenum (mg/L) 0.04  0.001 0.002
 Nickel (mg/L) 0.025  0.002 0.003
 Phosphorus (mg/L) 0.01   0.05 0.05
 Potassium (mg/L)    0.5 0.05
 Selenium (mg/L) 0.01 0.1  0.005 0.004
 Silver (mg/L) 0.0001 0.0001 0.002
 Sodium (mg/L) 20    0.5 0.05
 Strontium (mg/L)  0.001 0.005
 Thallium (mg/L) 0.0003 0.0003 0.006
 Tin (mg/L)  0.001 0.002
 Titanium (mg/L)  0.002 0.002
 Uranium (mg/L) 0.02 0.005  0.005 0.002
 Vanadium (mg/L) 0.006  0.001 0.002
 Zinc (mg/L) 5 0.03  0.003 0.005

Wet  Alkalinity (CaCO3) (mg/L) 500     10 5

Chemistry  Bicarbonate (CaCO3) (mg/L)     10 5
 Carbonate (CaCO3) (mg/L)     10 5
 Colour (TCU) 5      1 5
 Total Organic Carbon (mg/L) 0.5
 DOC (mg/L) 5    0.7 0.5
 Hardness (CaCO3) (mg/L) 100     10 10
 Ammonia as N (mg/L)   0.05 0.02
 Conductivity (us/cm)      3 2
 pH 8.5 6.5 - 8.5    0.1 N/A

Calculated  Anion sum (meq/L)   0.01

Values  Cation sum (meq/L)   0.01
 % Difference (%)   0.01 0.1
 Langelier Index 0.0001
 Saturation pH (pH units)   0.01
 Silica (mg/L) 0.05

At or Exceeds ODWQS

RDL
Monitoring Wells

2003 2008 2009 2010 2003 2008 2009 2010 2011 2003 2008 2009 2010 2011 2003 2008 2009 2010 2003 2008 2009 2010 2011

ns 182 288 241 ns 63.4 69.1 85.3 80.9 ns 86.6 113 82.1 92.7 91.0 75.8 78.3 86.5 3.00 1.27 1.23 1.32 2.77

ns 0.05 <0.05 0.1 ns 0.06 <0.05 <0.05 <0.05 ns 0.06 <0.05 <0.05 <0.05 0.10 0.06 <0.05 <0.05 0.71 1.08 1.22 0.97 1.08

ns 5.20 1.94 3.6 ns 2.42 1.43 5.1 3.11 ns 5.69 5.53 4.41 4.42 7.70 7.48 5.38 4.91 <0.10 <0.05 <0.05 <0.05 <0.05

ns <0.05 1.0 <0.05 ns <0.05 <0.05 <0.05 <0.05 ns <0.05 <0.05 <0.05 <0.05 <0.10 <0.05 <0.05 <0.05 <0.10 <0.05 <0.05 <0.05 <0.05

ns <0.10 <0.10 <0.10 ns <0.10 <0.10 <0.10 <0.10 ns <0.10 <0.10 <0.10 <0.10 <0.30 <0.10 <0.10 <0.10 <0.30 <0.10 <0.10 <0.10 <0.10

ns 26.5 24.4 31.1 ns 18.2 11 15.1 17.4 ns 21.8 22.5 20.6 18.4 27.0 19.5 18.5 16.8 27.0 21.1 21 22 25.6

ns 1.90 <0.004 <0.004 ns 1.16 0.108 <0.004 0.007 ns 1.65 <0.004 <0.004 0.008 <0.01 0.981 <0.004 <0.004 0.210 0.614 <0.004 <0.004 0.007

ns <0.006 <0.006 <0.006 ns <0.006 <0.006 <0.006 <0.003 ns <0.006 <0.006 <0.006 <0.003 <0.005 <0.006 <0.006 <0.006 <0.005 <0.006 <0.006 <0.006 <0.003

ns 0.009 <0.003 <0.003 ns <0.003 <0.003 <0.003 <0.003 ns 0.007 <0.003 <0.003 <0.003 <0.001 <0.003 <0.003 <0.003 0.004 0.004 <0.003 <0.003 <0.003

ns 0.275 0.091 0.091 ns 0.429 0.081 0.082 0.054 ns 0.309 0.094 0.095 0.085 0.10 0.126 0.086 0.084 0.08 0.093 0.067 0.064 0.071

ns <0.001 <0.001 <0.001 ns <0.001 <0.001 <0.001 <0.001 ns <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

ns <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002

ns 0.021 0.013 0.012 ns <0.010 <0.010 <0.010 <0.010 ns 0.016 0.011 0.011 0.012 0.10 0.010 <0.010 <0.010 0.06 0.016 0.019 0.015 0.016

ns 0.008 <0.002 <0.002 ns 0.0039 <0.002 <0.002 <0.002 ns 0.014 <0.002 <0.002 <0.002 <0.0001 0.002 <0.002 <0.002 <0.0001 <0.002 <0.002 <0.002 <0.002

ns 85.4 85.3 83.1 ns 76.4 84.5 93.3 71.9 ns 94.8 112 94.4 91.3 91.0 81.6 91.5 93.6 53.0 43.3 57.8 55.8 53.3

ns 0.009 0.003 <0.003 ns 0.012 <0.003 <0.003 <0.003 ns 0.006 0.004 <0.003 <0.003 0.003 0.008 0.004 <0.003 0.002 <0.003 <0.003 <0.003 <0.003

ns 0.027 <0.001 <0.001 ns 0.013 <0.001 <0.001 <0.001 ns 0.034 <0.001 <0.001 <0.001 <0.0008 0.017 <0.001 <0.001 <0.0008 <0.001 <0.001 <0.001 <0.001

ns 0.060 <0.003 <0.003 ns 0.075 0.003 <0.003 <0.003 ns 0.058 <0.003 <0.003 <0.003 0.001 0.026 <0.003 <0.003 <0.001 <0.003 <0.003 <0.003 <0.003

ns 3.92 <0.010 <0.010 ns 2.58 <0.010 <0.010 <0.010 ns 2.12 <0.010 <0.010 <0.010 0.06 3.71 <0.010 <0.010 0.27 1.55 0.023 0.02 0.122

ns 0.126 <0.002 <0.002 ns 0.091 <0.002 <0.002 <0.002 ns 0.21 <0.002 <0.002 <0.002 <0.001 0.129 <0.002 <0.002 <0.001 0.008 <0.002 <0.002 <0.002

ns 24.4 24.6 24.5 ns 23.4 26.7 29.8 22.6 ns 27.2 32.4 27.7 27.8 29 25.7 28.3 29.2 23 20.8 25.1 25.2 24

ns 5.00 0.006 <0.002 ns 1.50 0.067 0.038 <0.002 ns 3.74 <0.002 <0.002 <0.002 0.075 0.843 <0.002 <0.002 0.024 0.051 0.006 0.005 0.01

ns <0.002 0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 0.006 <0.002 <0.002 <0.002 0.002 <0.002 <0.002 <0.002 <0.002

ns 0.025 <0.003 <0.003 ns 0.056 <0.003 0.004 <0.003 ns <0.003 <0.003 0.004 <0.003 0.002 0.010 <0.003 0.017 <0.002 <0.003 <0.003 <0.003 <0.003

ns 3.94 <0.05 <0.05 ns 0.54 <0.05 <0.05 <0.05 ns 1.69 <0.05 <0.05 <0.05 <0.05 0.36 <0.05 <0.05 <0.05 0.16 <0.05 <0.05 <0.05

ns 2.44 1.63 1.52 ns 1.76 1.33 1.08 0.81 ns 2.36 1.61 1.73 1.8 2.7 2.87 1.92 2.12 1.2 0.84 1.41 1.37 1.33

ns <0.004 <0.004 <0.004 ns <0.004 <0.004 <0.004 <0.004 ns <0.004 <0.004 <0.004 <0.004 <0.005 <0.004 <0.004 <0.004 <0.005 <0.004 <0.004 <0.004 <0.004

ns <0.002 <0.002 <0.002 ns 0.0001 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 <0.0001 <0.002 <0.002 <0.002 <0.0001 <0.002 <0.002 <0.002 <0.002

ns 99.9 151 158 ns 35.1 36.2 40.2 32 ns 30.9 39.0 35.2 37.8 27 34.4 34.4 37.4 5.2 10.2 3.80 4.51 3.9

ns 1.26 0.117 0.134 ns 0.247 0.091 0.113 0.095 ns 1.12 0.123 0.123 0.119 0.19 0.234 0.115 0.107 0.16 0.205 0.134 0.146 0.172

ns <0.006 <0.006 <0.006 ns <0.0003 <0.006 <0.006 <0.006 ns <0.006 <0.006 <0.006 <0.006 <0.0003 <0.006 <0.006 <0.006 <0.0003 <0.006 <0.006 <0.006 <0.006

ns <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 0.006 0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002

ns 0.021 <0.002 <0.002 ns 0.073 <0.002 <0.002 <0.002 ns 0.019 <0.002 <0.002 <0.002 <0.002 0.067 <0.002 <0.002 0.009 0.034 <0.002 <0.002 <0.002

ns <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 <0.005 <0.002 <0.002 <0.002 <0.005 0.004 <0.002 <0.002 <0.002

ns 0.006 <0.002 0.002 ns 0.01 <0.002 <0.002 <0.002 ns 0.004 <0.002 <0.002 <0.002 0.008 0.004 <0.002 <0.002 0.004 <0.002 <0.002 <0.002 <0.002

ns 1.06 0.014 0.019 ns 0.669 0.231 0.021 0.008 ns 1.15 0.019 0.017 0.016 0.011 0.521 0.021 0.024 0.008 0.015 <0.005 <0.005 <0.005

ns 263 277 293 ns 262 279 297 219 ns 279 279 278 266 270 277 266 277 240 225 218 219 216

ns 263 277 293 ns 262 279 297 219 ns 279 279 278 266 269 277 266 277 239 225 213 219 216

ns <5 <5 <5 ns <5 <5 <5 <5 ns <5 <5 <5 <5 <10 <5 <5 <5 <10 <5 5 <5 <5

ns <5 <5 <5 ns <5 <5 <5 <5 ns <5 <5 <5 <5 <1 <5 <5 <5 65 <5 <5 <5 <5

ns 1.4 1.3 1.4 ns 5.4 2.7 1.4 0.9 ns 1.2 3.2 0.9 0.7 na 2.9 1.3 1.7 na 1.5 0.7 0.7 0.6

ns 1.4 1.3 1.5 ns 2.6 2.8 1.4 1.1 ns 1.2 2.4 0.9 0.6 <0.7 1.0 1.1 1.6 540 0.8 0.6 0.9 0.6

ns 314 314 308 ns 287 321 356 273 ns 349 413 350 342 347 310 345 354 227 194 248 243 232

ns <0.02 <0.02 <0.02 ns <0.02 <0.02 <0.02 <0.02 ns 0.15 <0.02 <0.02 <0.02 <0.05 <0.02 <0.02 <0.02 0.08 <0.02 <0.02 <0.02 <0.02

ns 1070 1380 1260 ns 671 733 790 685 ns 579 899 771 770 860 758 817 771 450 416 437 415 441

ns 7.99 8.13 8.13 ns 7.89 8.15 8.11 7.66 ns 8.03 7.83 8.09 7.74 7.7 7.93 7.89 8.08 7.8 8.09 8.34 8.14 7.87

ns 11.3 14.4 12.6 ns 6.72 7.86 8.05 7.25 ns 8.88 7.71 8.63 9.08 8.62 7.77 5.49 4.97 4.83 4.21 4.99

ns 10.7 12.9 13.1 ns 7.31 8.02 8.88 6.86 ns 8.38 8.57 8.53 8.17 7.76 8.75 4.80 4.33 5.15 5.09 4.84

ns 2.9 5.5 1.9 ns 4.2 1 0.8 2.7 ns 2.9 1.8 0.3 0.6 -10.55 5.3 0.8 0.4 -13.41 6.9 3.2 1.6 1.5

ns 1.02 1.18 1.2 ns 0.91 1.24 1.27 0.58 ns 1.16 1.19 1.22 0.84 0.02 1 1.15 1.21 -0.10 0.90 1.24 1.04 0.74

ns 6.97 6.95 6.93 ns 6.98 6.91 6.84 7.08 ns 6.87 6.64 6.87 6.9 7.68 6.93 6.74 6.87 7.90 7.19 7.1 7.1 7.13

ns 10.5 3.69 8.51 ns 10.6 3.15 8.49 6.39 ns 11.3 4.6 10.1 9.96 11.3 11.5 4.65 12.1 18.4 18.4 7.86 16.8 17.1
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Hanlon Creek Business Park - Groundwater Monitoring Program

Groundwater Quality

Parameter (units) ODWQS PWQO
2003 2008/09/10/11

Anions  Chloride (mg/L) 250    2.0 0.10
 Fluoride (mg/L) 1.5   0.10 0.05
 Nitrate as N (mg/L) 10.0   0.10 0.05
 Nitrite as N (mg/L) 1.0   0.10 0.05
 Phosphate-P (ortho) (mg/L)   0.30 0.10
 Sulphate (mg/L) 500    2.0 0.10

Metals  Aluminum (mg/L) 0.1 0.075   0.01 0.004
 Antimony (mg/L) 0.006 0.02  0.005 0.006
 Arsenic (mg/L) 0.025 0.005  0.001 0.003
 Barium (mg/L) 1.0   0.01 0.002
 Beryllium (mg/L) 1.1  0.001 0.001
 Bismuth (mg/L)  0.001 0.002
 Boron (mg/L) 5.0 0.2   0.05 0.010
 Cadmium (mg/L) 0.005 0.0005 0.0001 0.002
 Calcium (mg/L) 200    0.5 0.05
 Chromium (mg/L) 0.05 0.0089  0.001 0.003
 Cobalt (mg/L) 0.0009 0.0008 0.001
 Copper (mg/L) 1.0 0.005  0.001 0.003
 Iron (mg/L) 0.3 0.3   0.05 0.010
 Lead (mg/L) 0.010 0.025  0.001 0.002
 Magnesium (mg/L)    0.5 0.05
 Manganese (mg/L) 0.05  0.001 0.002
 Molybdenum (mg/L) 0.04  0.001 0.002
 Nickel (mg/L) 0.025  0.002 0.003
 Phosphorus (mg/L) 0.01   0.05 0.05
 Potassium (mg/L)    0.5 0.05
 Selenium (mg/L) 0.01 0.1  0.005 0.004
 Silver (mg/L) 0.0001 0.0001 0.002
 Sodium (mg/L) 20    0.5 0.05
 Strontium (mg/L)  0.001 0.005
 Thallium (mg/L) 0.0003 0.0003 0.006
 Tin (mg/L)  0.001 0.002
 Titanium (mg/L)  0.002 0.002
 Uranium (mg/L) 0.02 0.005  0.005 0.002
 Vanadium (mg/L) 0.006  0.001 0.002
 Zinc (mg/L) 5 0.03  0.003 0.005

Wet  Alkalinity (CaCO3) (mg/L) 500     10 5

Chemistry  Bicarbonate (CaCO3) (mg/L)     10 5
 Carbonate (CaCO3) (mg/L)     10 5
 Colour (TCU) 5      1 5
 Total Organic Carbon (mg/L) 0.5
 DOC (mg/L) 5    0.7 0.5
 Hardness (CaCO3) (mg/L) 100     10 10
 Ammonia as N (mg/L)   0.05 0.02
 Conductivity (us/cm)      3 2
 pH 8.5 6.5 - 8.5    0.1 N/A

Calculated  Anion sum (meq/L)   0.01

Values  Cation sum (meq/L)   0.01
 % Difference (%)   0.01 0.1
 Langelier Index 0.0001
 Saturation pH (pH units)   0.01
 Silica (mg/L) 0.05

At or Exceeds ODWQS

RDL
Monitoring Wells

2003 2008 2009 2010 2011 2003 2008 2009 2010 2003 2008 2009 2010 2003 2008 2009 2010 2011 2003 2008 2009 2010 2011

<2.0 1.88 1.92 1.66 2.57 2.30 0.88 0.82 0.71 5.40 0.55 0.42 0.58 6.80 2.33 2.42 2.72 3.23 150 237 156 72.4 135

0.67 0.73 0.8 0.67 0.7 0.68 1.33 1.4 1.14 0.82 0.77 0.81 0.7 0.34 0.38 0.38 0.3 0.34 <0.10 0.05 <0.05 <0.05 <0.05

<0.10 <0.05 <0.05 <0.05 <0.05 <0.10 <0.05 <0.05 <0.05 0.13 <0.05 <0.05 <0.05 <0.10 <0.05 <0.05 <0.05 <0.05 9.10 2.12 1.3 1.28 0.88

<0.10 <0.05 <0.05 <0.05 <0.05 <0.10 <0.05 <0.05 <0.05 <0.10 <0.05 <0.05 <0.05 <0.10 <0.05 <0.05 <0.05 <0.05 <0.10 <0.05 <0.05 <0.05 <0.05

<0.30 <0.10 <0.10 <0.10 <0.10 <0.30 <0.10 0.37 <0.10 <0.30 <0.10 0.64 <0.10 <0.30 <0.10 <0.10 <0.10 <0.10 <0.30 <0.10 <0.10 <0.10 <0.10

15.0 16.4 18.1 12.2 20.6 34.0 19.5 20.3 20.3 70.0 4.54 4.73 5.48 45.0 30.9 32.1 31.8 33.3 29.0 22.7 14.8 11.9 13.7

<0.01 0.041 0.005 <0.004 0.007 <0.01 0.145 0.011 <0.004 <0.01 0.046 0.004 <0.004 <0.01 0.031 0.004 0.006 0.077 <0.01 2.41 0.012 <0.004 0.01

<0.005 <0.006 <0.006 <0.006 <0.003 <0.005 <0.006 <0.006 <0.006 <0.005 <0.006 <0.006 <0.006 <0.005 <0.006 <0.006 <0.006 <0.003 <0.005 <0.006 <0.006 <0.006 <0.003

0.003 0.004 0.005 0.004 0.005 0.005 <0.003 <0.003 <0.003 0.001 0.008 0.008 0.007 <0.001 0.013 0.005 0.004 0.006 <0.001 0.013 <0.003 <0.003 <0.003

0.01 0.038 0.041 0.041 0.038 0.09 0.082 0.082 0.082 0.08 0.050 0.056 0.064 0.12 0.957 0.113 0.09 0.093 0.08 0.191 0.057 0.043 0.05

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

<0.001 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002

<0.05 0.037 0.039 0.043 0.043 <0.05 <0.010 <0.010 <0.010 <0.05 0.016 0.017 0.015 0.11 0.020 0.012 0.01 0.013 <0.05 0.018 <0.010 <0.010 <0.010

<0.0001 <0.002 <0.002 <0.002 <0.002 <0.0001 <0.002 <0.002 <0.002 <0.0001 <0.002 <0.002 <0.002 <0.0001 <0.002 <0.002 <0.002 <0.002 <0.0001 0.007 <0.002 <0.002 <0.002

28.0 22.9 32 27 28.7 59.0 51.6 59.9 62 25.0 40.8 49.5 53.9 63.0 52.7 57.4 57.2 56.1 110 109 93.4 83.1 95.9

0.002 <0.003 <0.003 <0.003 <0.003 0.002 <0.003 <0.003 <0.003 0.002 <0.003 <0.003 <0.003 0.002 <0.003 <0.003 <0.003 <0.003 0.004 0.010 0.003 <0.003 <0.003

<0.0008 <0.001 <0.001 <0.001 <0.001 0.0018 <0.001 <0.001 <0.001 0.0016 <0.001 <0.001 <0.001 <0.0008 0.009 <0.001 <0.001 <0.001 <0.0008 0.023 <0.001 <0.001 <0.001

<0.001 <0.003 <0.003 <0.003 <0.003 <0.001 <0.003 <0.003 <0.003 <0.001 <0.003 <0.003 <0.003 <0.001 <0.003 <0.003 <0.003 <0.003 0.001 0.082 <0.003 <0.003 <0.003

<0.05 0.149 0.120 0.073 0.117 0.07 0.400 0.162 0.184 0.06 1.32 1.09 1.27 <0.05 3.25 0.176 0.246 0.51 0.08 3.68 <0.010 <0.010 <0.010

<0.001 <0.002 <0.002 <0.002 <0.002 <0.001 0.035 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002 <0.001 0.208 <0.002 <0.002 <0.002

22 22.7 27.9 25.1 25.2 22 21 23.6 24.6 18 20.3 23.1 25.3 21 22.6 24.2 24.2 24 28 29.8 26.5 22.5 27.4

0.034 0.039 0.031 0.029 0.031 0.029 0.028 0.004 0.002 0.097 0.004 0.003 0.003 0.047 4.94 0.01 0.011 0.031 <0.001 3.19 0.002 <0.002 <0.002

0.005 0.004 0.004 0.004 0.004 0.001 <0.002 <0.002 <0.002 0.016 0.002 0.002 0.002 0.009 0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002

<0.002 <0.003 <0.003 <0.003 <0.003 <0.002 <0.003 <0.003 <0.003 0.003 <0.003 <0.003 <0.003 <0.002 0.013 <0.003 <0.003 <0.003 <0.002 0.003 <0.003 <0.003 <0.003

<0.05 0.06 0.05 <0.05 <0.05 <0.05 0.07 <0.05 <0.05 <0.05 0.05 0.06 <0.05 <0.05 0.1 <0.05 <0.050 <0.05 <0.05 9.2 <0.05 <0.05 <0.05

0.9 0.96 0.81 0.91 0.84 1.0 1.06 0.94 0.98 1.0 1 0.83 0.95 2.2 2.04 1.17 1.15 1.04 1.4 1.68 0.94 0.99 0.83

<0.005 <0.004 <0.004 <0.004 <0.004 <0.005 <0.004 <0.004 <0.004 <0.005 <0.004 <0.004 <0.004 <0.005 <0.004 <0.004 <0.004 <0.004 <0.005 <0.004 <0.004 <0.004 <0.004

<0.0001 <0.002 <0.002 <0.002 <0.002 <0.0001 <0.002 <0.002 <0.002 <0.0001 <0.002 <0.002 <0.002 <0.0001 <0.002 <0.002 <0.002 <0.002 <0.0001 <0.002 <0.002 <0.002 <0.002

11 12.1 12.5 14.5 11.5 4.2 3.64 3.00 3.47 34 6.55 5.08 4.83 7.6 4.56 4.54 5.4 4.69 53 79.7 111 77.3 77.1

0.38 0.426 0.361 0.41 0.436 0.30 0.193 0.172 0.169 16 0.361 0.289 0.325 0.25 2.41 0.123 0.13 0.164 0.16 1.16 0.114 0.11 0.14

<0.0003 <0.006 <0.006 <0.006 <0.006 <0.0003 <0.006 <0.006 <0.006 <0.0003 <0.006 <0.006 <0.006 <0.0003 <0.006 <0.006 <0.006 <0.006 <0.0003 <0.006 <0.006 <0.006 <0.006

<0.001 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 0.001 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002

<0.002 <0.002 <0.002 <0.002 <0.002 <0.002 0.009 <0.002 <0.002 <0.002 0.002 <0.002 <0.002 <0.002 0.003 <0.002 <0.002 0.004 <0.002 0.019 <0.002 <0.002 <0.002

<0.005 <0.002 <0.002 <0.002 <0.002 <0.005 <0.002 <0.002 <0.002 <0.005 <0.002 <0.002 <0.002 <0.005 0.004 <0.002 <0.002 <0.002 <0.005 <0.002 <0.002 <0.002 <0.002

0.004 <0.002 <0.002 <0.002 <0.002 0.005 <0.002 <0.002 <0.002 0.005 <0.002 <0.002 <0.002 0.008 <0.002 <0.002 <0.002 <0.002 0.009 0.011 <0.002 <0.002 <0.002

0.004 0.015 0.009 0.01 0.01 0.006 0.008 0.019 <0.005 0.007 0.014 0.007 0.013 0.025 0.055 0.005 0.007 0.007 0.011 0.49 0.007 0.008 <0.005

200 185 193 180 181 240 228 234 228 220 226 222 226 230 214 206 205 213 270 251 351 359 335

199 185 193 180 181 239 228 234 228 220 226 222 226 229 200 206 205 213 269 251 351 359 335

<10 <5 <5 <5 <5 <10 <5 <5 <5 <10 <5 <5 <5 <10 14 <5 <5 <5 <10 <5 <5 <5 <5

79 <5 <5 6 <5 4 <5 <5 <5 85 <5 <5 <5 15 <5 <5 <5 <5 <1 <5 <5 <5 <5

na 0.6 0.7 1.1 0.6 na 0.7 0.6 0.9 na 1.2 1.1 2 na 0.8 12.9 2.1 2.6 na 3.8 2 2.3 1.1

46.0 0.5 0.7 1 0.6 56.0 0.6 0.7 0.8 51.0 1.2 1.2 1.6 2.2 0.8 12.3 1.2 2.6 1.3 3.8 2 2.1 1

161 151 195 171 175 238 215 247 256 137 185 219 239 244 225 243 242 239 390 395 342 300 352

0.33 0.37 0.07 0.13 0.2 0.06 <0.02 <0.02 0.02 0.15 0.67 0.45 0.24 0.07 <0.02 <0.02 0.02 0.06 <0.05 <0.02 <0.02 <0.02 <0.02

380 358 379 335 374 480 402 450 426 530 383 413 390 470 425 441 412 419 1000 1160 1130 807 963

7.7 8.13 8.21 8.26 8.15 7.8 8.05 8.12 8.14 7.2 8.07 8.10 8.21 7.7 8.32 8.21 8.16 7.95 7.5 8.27 8.02 8.08 7.71

4.41 4.09 3.35 4.16 5.62 4.99 4.31 6.06 4.63 3.95 5.75 4.99 4.86 4.18 5.06 10.9 12.3 11.8 8.38 10.9

3.73 3.58 4.07 4.04 4.97 4.49 5.29 4.24 4.06 5.02 5.26 4.74 5.08 5.11 5.01 10.1 11.4 11.7 9.39 10.4

-16.71 6.7 1.9 1.7 1.5 -12.28 5.3 0.4 2.2 -35.34 6.5 1 3.4 -8.90 2.6 2.3 2.6 0.5 -7.13 3.9 0.5 0.9 2.1

-0.54 0.75 1.09 0.92 0.82 -0.06 0.91 1.18 1.08 -1.07 0.86 1.09 1.11 -0.15 1.17 1.08 1.03 0.83 -0.13 1.38 1.21 1.25 0.89

8.24 7.38 7.12 7.34 7.33 7.86 7.14 6.94 7.06 8.27 7.21 7.01 7.1 7.85 7.15 7.13 7.13 7.12 7.63 6.89 6.81 6.83 6.82

12.8 14.7 6.56 12.8 14.2 18.0 18.5 7.96 17.2 11.3 17.3 7.38 9.31 6.67 17.6 8.38 17.5 18.3 10.6 6.41 3.25 8.72 7.06
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Hanlon Creek Business Park - Groundwater Monitoring Program

Groundwater Quality

Parameter (units) ODWQS PWQO
2003 2008/09/10/11

Anions  Chloride (mg/L) 250    2.0 0.10
 Fluoride (mg/L) 1.5   0.10 0.05
 Nitrate as N (mg/L) 10.0   0.10 0.05
 Nitrite as N (mg/L) 1.0   0.10 0.05
 Phosphate-P (ortho) (mg/L)   0.30 0.10
 Sulphate (mg/L) 500    2.0 0.10

Metals  Aluminum (mg/L) 0.1 0.075   0.01 0.004
 Antimony (mg/L) 0.006 0.02  0.005 0.006
 Arsenic (mg/L) 0.025 0.005  0.001 0.003
 Barium (mg/L) 1.0   0.01 0.002
 Beryllium (mg/L) 1.1  0.001 0.001
 Bismuth (mg/L)  0.001 0.002
 Boron (mg/L) 5.0 0.2   0.05 0.010
 Cadmium (mg/L) 0.005 0.0005 0.0001 0.002
 Calcium (mg/L) 200    0.5 0.05
 Chromium (mg/L) 0.05 0.0089  0.001 0.003
 Cobalt (mg/L) 0.0009 0.0008 0.001
 Copper (mg/L) 1.0 0.005  0.001 0.003
 Iron (mg/L) 0.3 0.3   0.05 0.010
 Lead (mg/L) 0.010 0.025  0.001 0.002
 Magnesium (mg/L)    0.5 0.05
 Manganese (mg/L) 0.05  0.001 0.002
 Molybdenum (mg/L) 0.04  0.001 0.002
 Nickel (mg/L) 0.025  0.002 0.003
 Phosphorus (mg/L) 0.01   0.05 0.05
 Potassium (mg/L)    0.5 0.05
 Selenium (mg/L) 0.01 0.1  0.005 0.004
 Silver (mg/L) 0.0001 0.0001 0.002
 Sodium (mg/L) 20    0.5 0.05
 Strontium (mg/L)  0.001 0.005
 Thallium (mg/L) 0.0003 0.0003 0.006
 Tin (mg/L)  0.001 0.002
 Titanium (mg/L)  0.002 0.002
 Uranium (mg/L) 0.02 0.005  0.005 0.002
 Vanadium (mg/L) 0.006  0.001 0.002
 Zinc (mg/L) 5 0.03  0.003 0.005

Wet  Alkalinity (CaCO3) (mg/L) 500     10 5

Chemistry  Bicarbonate (CaCO3) (mg/L)     10 5
 Carbonate (CaCO3) (mg/L)     10 5
 Colour (TCU) 5      1 5
 Total Organic Carbon (mg/L) 0.5
 DOC (mg/L) 5    0.7 0.5
 Hardness (CaCO3) (mg/L) 100     10 10
 Ammonia as N (mg/L)   0.05 0.02
 Conductivity (us/cm)      3 2
 pH 8.5 6.5 - 8.5    0.1 N/A

Calculated  Anion sum (meq/L)   0.01

Values  Cation sum (meq/L)   0.01
 % Difference (%)   0.01 0.1
 Langelier Index 0.0001
 Saturation pH (pH units)   0.01
 Silica (mg/L) 0.05

At or Exceeds ODWQS

RDL
Monitoring Wells

2003 2008 2009 2010 2011 2003 2008 2009 2010 2011 2003 2008 2009 2010 2011 2003 2008 2009 2010 2011 2003 2008 2009 2010 2011

68.0 27.2 31.3 29.3 35.6 15.0 13.1 9.23 13.9 13 8.10 17.3 17.5 21.2 27.4 35.0 31.8 41.2 49.4 37.5 6.40 0.44 12 0.73 0.82

<0.10 0.15 0.11 0.12 <0.05 <0.10 0.12 <0.05 0.08 0.12 0.13 0.16 <0.05 0.13 <0.05 0.12 0.23 <0.05 0.17 0.19 0.50 0.59 0.53 0.46 0.54

2.30 0.12 0.08 <0.05 0.1 0.54 0.10 <0.05 <0.05 0.06 <0.10 0.11 <0.05 0.12 <0.05 3.30 0.88 0.51 0.22 0.33 <0.10 0.11 0.28 <0.05 <0.05

0.45 <0.05 <0.05 <0.05 <0.05 <0.10 <0.05 <0.05 <0.05 <0.05 <0.10 <0.05 <0.05 <0.05 <0.05 0.23 <0.05 <0.05 <0.05 <0.05 <0.10 0.08 <0.05 <0.05 <0.05

<0.30 <0.10 <0.10 <0.10 <0.10 <0.30 <0.10 <0.10 <0.10 <0.10 <0.30 <0.10 <0.10 <0.10 <0.10 <0.30 <0.10 <0.10 <0.10 <0.10 <0.30 <0.10 <0.10 <0.10 <0.10

57.0 33.6 24.1 23.5 16.9 57.0 25.4 8.82 10.2 15.7 35.0 37.8 34.3 37.7 38.7 40.0 20.2 24.3 24.6 16.7 20.0 12.7 11.2 10.4 10.6

<0.01 3.20 0.006 <0.004 0.007 <0.01 1.84 <0.004 0.016 0.008 <0.01 0.02 <0.004 <0.004 0.009 <0.01 2.04 <0.004 <0.004 0.007 <0.01 0.035 0.344 <0.004 0.009

<0.005 <0.006 <0.006 <0.006 <0.003 <0.005 <0.006 <0.006 <0.006 <0.003 <0.005 <0.006 <0.006 <0.006 <0.003 <0.005 <0.006 <0.006 <0.006 <0.003 <0.005 <0.006 <0.006 <0.006 <0.003

0.001 0.004 <0.003 <0.003 <0.003 0.002 0.007 <0.003 <0.003 <0.003 0.001 <0.003 <0.003 <0.003 <0.003 <0.001 0.004 <0.003 <0.003 <0.003 0.003 0.004 0.006 0.009 0.009

0.06 0.170 0.039 0.052 0.037 0.04 0.122 0.031 0.041 0.044 0.10 0.970 0.114 0.155 0.082 0.12 0.387 0.092 0.106 0.085 0.15 1.190 0.137 0.142 0.099

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

<0.001 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002

0.09 0.011 0.013 <0.010 <0.010 <0.05 0.011 <0.010 <0.010 0.019 <0.05 0.013 0.012 <0.010 <0.010 <0.05 0.014 <0.010 <0.010 <0.010 <0.05 0.018 0.023 0.025 0.027

<0.0001 0.0027 <0.002 <0.002 <0.002 <0.0001 0.002 <0.002 <0.002 <0.002 <0.0001 0.0006 <0.002 <0.002 <0.002 <0.0001 0.0025 <0.002 <0.002 <0.002 <0.0001 0.0012 <0.002 <0.002 <0.002

94.0 81.1 90.6 82.2 88.8 84.0 74.6 84.8 94.9 66.3 79.0 79.9 79.4 82.8 80.7 90.0 70.8 78.4 82.4 75.5 46.0 38.3 47.3 41.5 40

0.003 0.015 <0.003 <0.003 <0.003 0.003 0.012 <0.003 <0.003 <0.003 0.003 0.014 <0.003 <0.003 <0.003 0.003 0.018 <0.003 <0.003 <0.003 0.003 0.013 <0.003 <0.003 <0.003

0.0008 0.012 <0.001 0.001 <0.001 <0.0008 0.012 <0.001 <0.001 <0.001 <0.0008 0.020 <0.001 <0.001 <0.001 <0.0008 0.016 <0.001 <0.001 <0.001 <0.0008 0.017 0.004 <0.001 <0.001

0.002 0.057 <0.003 <0.003 <0.003 0.002 0.136 <0.003 0.003 <0.003 0.001 0.003 <0.003 <0.003 <0.003 0.002 0.070 <0.003 <0.003 <0.003 <0.001 <0.003 0.006 <0.003 <0.003

0.06 7.45 <0.010 <0.010 1.62 0.05 5.07 0.265 <0.010 <0.010 <0.05 1.61 0.532 <0.010 1.65 0.06 2.47 <0.010 <0.010 <0.010 <0.05 5.6 1.06 0.032 0.283

<0.001 0.114 <0.002 <0.002 <0.002 <0.001 0.154 <0.002 <0.002 <0.002 <0.001 <0.001 <0.002 <0.002 <0.002 <0.001 0.591 <0.002 <0.002 <0.002 <0.001 0.001 0.027 <0.002 <0.002

34 25.7 27.5 26.4 29.1 22 22.5 24.7 28.4 19 24 27.4 28.3 29.8 29.9 27 23.7 27.3 28.2 26.7 25 25.6 26.2 28.4 27.6

0.14 1.66 0.002 0.386 0.069 0.021 1.11 0.078 0.046 0.044 0.097 4.08 0.046 0.356 0.062 0.013 2.09 <0.002 0.006 <0.002 0.003 4.87 0.191 0.008 0.008

0.009 <0.002 <0.002 <0.002 <0.002 0.003 <0.002 <0.002 <0.002 <0.002 0.004 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002 0.009 <0.002 <0.002 <0.002 <0.002

0.002 0.017 <0.003 0.004 <0.003 <0.002 0.030 <0.003 0.003 <0.003 0.002 0.037 <0.003 0.004 <0.003 <0.002 0.023 <0.003 <0.003 <0.003 <0.002 0.038 <0.003 <0.003 <0.003

<0.05 0.97 <0.05 <0.05 <0.05 <0.05 0.6 <0.05 <0.05 <0.05 <0.05 0.04 0.03 <0.05 <0.05 <0.05 2.03 0.03 <0.05 <0.05 <0.05 0.03 <0.05 <0.05 <0.05

2.7 1.58 1.57 1.2 0.74 1.0 0.9 0.69 0.81 1.87 1.5 2.27 0.83 1.38 0.73 1.2 1.28 0.77 1.06 0.88 2.0 1.67 1.04 1.1 0.91

<0.005 <0.004 <0.004 <0.004 <0.004 <0.005 <0.004 <0.004 <0.004 <0.004 <0.005 <0.004 <0.004 <0.004 <0.004 <0.005 <0.004 <0.004 <0.004 <0.004 <0.005 <0.004 <0.004 <0.004 <0.004

<0.0001 <0.0001 <0.002 <0.002 <0.002 <0.0001 <0.0001 <0.002 <0.002 <0.002 <0.0001 <0.0001 <0.002 <0.002 <0.002 <0.0001 0.0002 <0.002 <0.002 <0.002 <0.0001 <0.0001 <0.002 <0.002 <0.002

25 13 16.5 16.4 11.8 5.8 7.69 7.97 8.20 10.30 5.5 6.27 7.16 4.97 5.09 18 15.4 18.7 23.6 16.8 11 6.41 11.9 6.41 6.41

0.21 0.419 0.106 0.16 0.12 0.12 0.467 0.095 0.118 0.11 0.17 2.04 0.117 0.213 0.143 0.15 0.765 0.103 0.149 0.113 0.28 1.97 0.265 0.285 0.284

<0.0003 <0.0003 <0.006 <0.006 <0.006 <0.0003 <0.0003 <0.006 <0.006 <0.006 <0.0003 <0.0003 <0.006 <0.006 <0.006 <0.0003 <0.0003 <0.006 <0.006 <0.006 <0.0003 <0.0003 <0.006 <0.006 <0.006

0.002 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002 0.001 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002 0.001 <0.002 <0.002 <0.002 <0.002

<0.002 0.081 <0.002 <0.002 <0.002 <0.002 0.059 <0.002 <0.002 <0.002 <0.002 0.003 <0.002 <0.002 <0.002 <0.002 0.022 <0.002 <0.002 <0.002 <0.002 0.003 0.026 <0.002 <0.002

<0.005 0.002 <0.002 <0.002 <0.002 <0.005 <0.002 <0.002 <0.002 <0.002 <0.005 0.006 <0.002 <0.002 <0.002 <0.005 0.002 <0.002 <0.002 <0.002 <0.005 0.01 <0.002 <0.002 <0.002

0.009 0.023 <0.002 <0.002 <0.002 0.008 0.021 <0.002 <0.002 <0.002 0.010 <0.002 <0.002 <0.002 <0.002 0.009 0.013 <0.002 <0.002 <0.002 0.010 <0.002 <0.002 <0.002 <0.002

0.019 0.649 0.020 0.038 <0.005 0.031 0.467 0.012 0.052 0.008 0.004 0.038 0.009 0.01 <0.005 0.012 0.328 0.016 0.018 0.007 0.018 0.067 0.114 <0.005 0.006

280 276 298 280 307 250 262 268 336 228 280 271 264 276 259 280 243 255 274 263 230 237 208 213 216

279 276 268 280 307 249 262 268 336 228 279 271 264 276 259 279 243 255 274 263 228 237 203 209 216

<10 <5 <5 <5 <5 <10 <5 <5 <5 <5 <10 <5 <5 <5 <5 <10 <5 <5 <5 <5 <10 <5 5 5 <5

18 <5 <5 5 <5 11 <5 <5 <5 <5 14 <5 <5 7 <5 11 5 <5 5 <5 14 <5 <5 <5 <5

na 6.3 7.5 5 1.6 na 8.2 3.1 9.2 2.3 na 34.2 7.9 3.5 1.9 na 15.7 2.5 4.3 1.4 na 6.1 1.8 1.7 1.9

6.6 2.4 4.4 2 1.5 1.9 3.0 3.1 2.5 2.3 2.5 1.6 6.9 1.6 1.7 1.7 3.0 2.2 1.9 1.4 1.8 0.8 1.2 1.3 1.5

375 308 339 314 342 300 279 313 354 244 296 312 315 329 325 336 274 308 322 298 218 201 226 221 214

<0.05 <0.02 <0.02 0.56 <0.02 <0.05 <0.02 <0.02 0.09 <0.02 <0.05 <0.02 <0.02 0.09 0.06 <0.05 <0.02 <0.02 0.03 <0.02 0.13 0.26 0.16 <0.02 0.21

830 604 624 589 629 600 526 524 615 471 570 563 602 577 596 730 551 645 645 592 400 388 439 379 383

7.6 7.66 7.84 8.00 7.68 7.5 7.63 7.98 7.93 8.05 7.6 7.83 8.06 8.06 7.89 7.5 7.78 8.08 7.96 7.71 7.9 8.2 8.35 8.31 8.01

8.87 6.1 6.76 6 7.5 6.65 5.29 5.80 6.23 5.26 6.57 5.82 6.01 6.76 7.66 5.46 6.51 6.7 5.23 4.28 4.75 3.92 4.59

8.65 6.77 7.54 7.06 7.36 6.28 5.93 6.63 7.46 5.37 6.20 6.57 6.84 6.73 7.53 6.18 7.49 6.72 4.89 4.35 5.07 4.71 4.58

-2.51 5.2 5.5 1 1 -5.72 5.7 6.6 0.9 1 -5.79 6.1 1 0.6 0.2 -1.71 6.3 1.3 0.5 0.1 -6.72 0.8 3.2 2 0.1

-0.06 0.73 0.94 1.08 0.84 -0.21 0.63 1.07 1.15 0.96 -0.07 0.9 1.12 1.16 0.95 -0.04 0.74 1.12 1.05 0.74 -0.06 1.05 1.19 1.15 0.84

7.66 6.93 6.90 6.92 6.84 7.71 7.0 6.91 6.78 7.09 7.68 6.93 6.94 6.9 6.94 7.65 7.04 6.96 6.91 6.97 7.97 7.15 7.16 7.16 7.17

10.5 9.79 3.99 8.88 7.21 7.90 8.38 3.41 8.06 8.01 14.2 15.9 7.48 15.7 16.1 12.5 9.9 3.94 10.6 7.91 15.8 19.4 8.8 18.7 20.6
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Hanlon Creek Business Park - Groundwater Monitoring Program

Groundwater Quality

Parameter (units) ODWQS PWQO
2003 2008/09/10/11

Anions  Chloride (mg/L) 250    2.0 0.10
 Fluoride (mg/L) 1.5   0.10 0.05
 Nitrate as N (mg/L) 10.0   0.10 0.05
 Nitrite as N (mg/L) 1.0   0.10 0.05
 Phosphate-P (ortho) (mg/L)   0.30 0.10
 Sulphate (mg/L) 500    2.0 0.10

Metals  Aluminum (mg/L) 0.1 0.075   0.01 0.004
 Antimony (mg/L) 0.006 0.02  0.005 0.006
 Arsenic (mg/L) 0.025 0.005  0.001 0.003
 Barium (mg/L) 1.0   0.01 0.002
 Beryllium (mg/L) 1.1  0.001 0.001
 Bismuth (mg/L)  0.001 0.002
 Boron (mg/L) 5.0 0.2   0.05 0.010
 Cadmium (mg/L) 0.005 0.0005 0.0001 0.002
 Calcium (mg/L) 200    0.5 0.05
 Chromium (mg/L) 0.05 0.0089  0.001 0.003
 Cobalt (mg/L) 0.0009 0.0008 0.001
 Copper (mg/L) 1.0 0.005  0.001 0.003
 Iron (mg/L) 0.3 0.3   0.05 0.010
 Lead (mg/L) 0.010 0.025  0.001 0.002
 Magnesium (mg/L)    0.5 0.05
 Manganese (mg/L) 0.05  0.001 0.002
 Molybdenum (mg/L) 0.04  0.001 0.002
 Nickel (mg/L) 0.025  0.002 0.003
 Phosphorus (mg/L) 0.01   0.05 0.05
 Potassium (mg/L)    0.5 0.05
 Selenium (mg/L) 0.01 0.1  0.005 0.004
 Silver (mg/L) 0.0001 0.0001 0.002
 Sodium (mg/L) 20    0.5 0.05
 Strontium (mg/L)  0.001 0.005
 Thallium (mg/L) 0.0003 0.0003 0.006
 Tin (mg/L)  0.001 0.002
 Titanium (mg/L)  0.002 0.002
 Uranium (mg/L) 0.02 0.005  0.005 0.002
 Vanadium (mg/L) 0.006  0.001 0.002
 Zinc (mg/L) 5 0.03  0.003 0.005

Wet  Alkalinity (CaCO3) (mg/L) 500     10 5

Chemistry  Bicarbonate (CaCO3) (mg/L)     10 5
 Carbonate (CaCO3) (mg/L)     10 5
 Colour (TCU) 5      1 5
 Total Organic Carbon (mg/L) 0.5
 DOC (mg/L) 5    0.7 0.5
 Hardness (CaCO3) (mg/L) 100     10 10
 Ammonia as N (mg/L)   0.05 0.02
 Conductivity (us/cm)      3 2
 pH 8.5 6.5 - 8.5    0.1 N/A

Calculated  Anion sum (meq/L)   0.01

Values  Cation sum (meq/L)   0.01
 % Difference (%)   0.01 0.1
 Langelier Index 0.0001
 Saturation pH (pH units)   0.01
 Silica (mg/L) 0.05

At or Exceeds ODWQS

RDL
Monitoring Wells

2003 2008 2009 2010 2011 2003 2008 2009 2010 2011 2003 2008 2009 2010 2011 2003 2008 2009 2010 2011 2003 2008 2009 2010 2011

220 137 217 195 185 32.0 28.7 28.9 29.4 29.8 30.0 19.3 23.1 27.2 74.4 52.0 45.2 105 54.3 61.2 38.0 62.7 48.5 81.1 96.1

0.11 0.06 <0.05 <0.05 <0.05 <0.10 0.05 <0.05 <0.05 <0.05 <0.10 0.06 <0.05 <0.05 <0.05 <0.10 0.08 <0.05 <0.05 <0.05 <0.10 0.06 <0.05 0.05 <0.05

11.0 4.02 3.82 3.41 3.03 0.25 <0.05 <0.05 <0.05 <0.05 <0.10 <0.05 <0.05 <0.05 1.95 2.40 3.00 4.45 3.63 3.66 10.0 4.62 2.85 2.44 1.91

<0.30 <0.05 <0.05 <0.05 <0.05 0.19 <0.05 <0.05 <0.05 <0.05 <0.10 <0.05 <0.05 <0.05 <0.05 0.26 <0.05 <0.05 <0.05 <0.05 <0.10 <0.05 <0.05 <0.05 <0.05

<0.30 <0.10 <0.10 <0.10 <0.10 <0.30 <0.10 <0.10 <0.10 <0.10 <0.30 <0.10 <0.10 <0.10 <0.10 <0.30 <0.10 <0.10 <0.10 <0.10 <0.30 <0.10 <0.10 <0.10 <0.10

23.0 25.8 20.7 18.2 20.7 96.0 67.7 61.8 61.7 61.9 81.0 25.5 15.7 7.83 26.6 55.0 41.5 15.8 35.4 36.7 27.0 16.3 41.6 15 17.5

<0.01 1.20 <0.004 <0.004 0.008 <0.01 1.06 0.01 0.006 0.016 <0.01 1.74 0.004 0.004 0.014 <0.01 0.533 <0.004 <0.004 0.007 <0.01 4.19 1.48 <0.004 0.007

<0.005 <0.006 <0.006 <0.006 <0.003 <0.005 <0.006 <0.006 <0.006 <0.003 <0.005 <0.006 <0.006 <0.006 <0.003 <0.005 <0.006 <0.006 <0.006 <0.003 <0.005 <0.006 <0.006 <0.006 <0.003

<0.001 0.003 <0.003 <0.003 <0.003 0.002 0.01 <0.003 <0.003 <0.003 0.002 0.008 <0.003 <0.003 <0.003 <0.001 <0.003 <0.003 <0.003 <0.003 <0.001 <0.003 0.005 <0.003 <0.003

0.10 0.938 0.093 0.113 0.09 0.07 0.169 0.048 0.046 0.041 0.09 0.339 0.06 0.076 0.065 0.10 0.325 0.064 0.119 0.116 0.09 0.310 0.163 0.078 0.079

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

<0.001 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002

<0.05 0.013 0.01 0.011 <0.010 0.11 0.018 0.011 0.01 0.01 <0.05 0.013 <0.010 <0.010 <0.010 0.17 0.012 0.011 <0.010 <0.010 <0.05 <0.010 <0.010 0.013 0.013

<0.0001 0.0154 <0.002 <0.002 <0.002 <0.0001 <0.002 <0.002 <0.002 <0.002 <0.0001 0.006 <0.002 <0.002 <0.002 <0.0001 0.0043 <0.002 <0.002 <0.002 <0.0001 0.0071 <0.002 <0.002 <0.002

100 89.7 102 107 98.1 110 94.4 98.2 103 96.6 110 89.0 94.1 97.9 70.5 77.0 84.9 92.9 90.6 86.8 95.0 83.3 89.3 97.2 91.3

0.004 0.014 0.003 <0.003 <0.003 0.003 0.004 <0.003 <0.003 <0.003 0.005 0.004 <0.003 <0.003 <0.003 0.003 0.010 0.004 <0.003 <0.003 0.003 0.023 0.011 <0.003 <0.003

<0.0008 0.003 <0.001 <0.001 <0.001 0.0009 0.008 <0.001 <0.001 <0.001 <0.0008 0.010 <0.001 <0.001 <0.001 0.0011 0.010 <0.001 <0.001 <0.001 <0.0008 0.042 0.003 <0.001 <0.001

0.002 0.115 <0.003 <0.003 <0.003 0.002 <0.003 <0.003 <0.003 <0.003 0.002 0.007 <0.003 <0.003 0.003 0.002 0.016 <0.003 <0.003 <0.003 0.001 0.134 0.017 <0.003 <0.003

0.09 2.35 <0.010 <0.010 <0.010 0.08 10.1 1.02 1.22 1.22 0.08 8.68 0.259 0.875 0.024 <0.05 5.16 <0.010 <0.010 <0.010 0.07 11.8 5.44 <0.010 <0.010

<0.001 0.032 <0.002 <0.002 <0.002 <0.001 0.02 <0.002 <0.002 <0.002 <0.001 0.044 <0.002 <0.002 <0.002 <0.001 0.017 <0.002 <0.002 <0.002 <0.001 0.528 0.079 <0.002 <0.002

29 27.2 31 32.6 30.8 31 29.3 30.7 32.5 30.6 35 26.6 28.6 30 22.8 26 28.9 27.4 31.6 31 25 23.8 31.8 30 30.9

0.003 3.3 <0.002 <0.002 <0.002 0.16 3.75 0.124 0.154 0.108 0.20 5.2 0.573 0.536 0.057 0.29 2.61 <0.002 0.002 <0.002 0.020 3.14 0.721 <0.002 <0.002

0.001 <0.002 <0.002 <0.002 <0.002 0.010 <0.002 <0.002 <0.002 <0.002 0.009 <0.002 <0.002 <0.002 <0.002 0.014 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002

<0.002 0.066 <0.003 0.004 <0.003 0.005 <0.003 <0.003 0.004 <0.003 <0.002 <0.003 0.005 0.007 <0.003 0.003 0.010 <0.003 0.004 <0.003 <0.002 0.036 0.003 0.004 <0.003

<0.05 1.03 <0.05 <0.05 <0.05 <0.05 1.74 <0.05 <0.05 <0.05 <0.05 0.21 <0.05 <0.05 <0.05 <0.05 2.78 <0.05 <0.05 <0.05 <0.05 1.02 <0.05 <0.05 <0.05

2.3 2.52 1.67 1.59 1.44 1.9 1.64 0.99 0.99 1.08 2.5 1.6 1.05 1.01 1.21 2.2 2.03 1.52 1.34 1.51 4.3 3.89 1.36 2.45 3.71

<0.005 <0.004 <0.004 <0.004 <0.004 <0.005 0.005 <0.004 <0.004 <0.004 <0.005 0.005 <0.004 <0.004 <0.004 <0.005 <0.004 <0.004 <0.004 <0.004 <0.005 <0.004 <0.004 <0.004 <0.004

<0.0001 0.0003 <0.002 <0.002 <0.002 <0.0001 <0.002 <0.002 <0.002 <0.002 <0.0001 <0.002 <0.002 <0.002 <0.002 <0.0001 <0.0001 <0.002 <0.002 <0.002 <0.0001 0.0001 <0.002 <0.002 <0.002

110 80.7 105 99.7 91.1 21 8.52 7.79 8.89 9.15 12 6.23 7.56 9.19 31 24 13.4 38.8 15.4 17.4 18 30.2 12.1 38.4 41.2

0.14 0.94 0.11 0.14 0.124 0.73 2 0.12 0.145 0.141 0.21 2.17 0.087 0.104 0.077 0.22 1.04 0.108 0.12 0.104 0.13 0.469 0.318 0.119 0.111

<0.0003 <0.0003 <0.006 <0.006 <0.006 <0.0003 <0.006 <0.006 <0.006 <0.006 <0.0003 <0.006 <0.006 <0.006 <0.006 <0.0003 <0.0003 <0.006 <0.006 <0.006 <0.0003 <0.0003 <0.006 <0.006 <0.006

<0.001 <0.002 <0.002 <0.002 <0.002 0.008 <0.002 <0.002 <0.002 <0.002 0.002 <0.002 <0.002 <0.002 <0.002 0.008 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002

<0.002 0.004 <0.002 <0.002 <0.002 <0.002 0.029 <0.002 0.002 <0.002 <0.002 0.005 <0.002 <0.002 <0.002 <0.002 0.004 <0.002 <0.002 <0.002 <0.002 0.062 0.045 <0.002 <0.002

<0.005 <0.002 <0.002 <0.002 <0.002 <0.005 <0.002 <0.002 <0.002 <0.002 0.006 0.002 <0.002 <0.002 0.003 <0.005 <0.002 <0.002 <0.002 <0.002 <0.005 <0.002 <0.002 <0.002 <0.002

0.009 0.004 <0.002 <0.002 <0.002 0.010 0.007 <0.002 <0.002 <0.002 0.013 0.007 <0.002 <0.002 <0.002 0.008 0.003 <0.002 <0.002 <0.002 0.009 0.012 0.007 <0.002 <0.002

0.011 2.14 0.086 0.026 0.01 0.011 0.217 0.013 0.006 0.01 0.014 0.519 0.035 0.03 0.015 0.010 0.434 0.017 0.031 0.025 0.028 1.79 0.272 0.017 0.012

270 296 282 316 305 300 296 298 303 289 350 312 303 330 210 250 259 273 261 251 280 266 244 305 293

269 296 282 316 305 299 278 298 303 289 349 294 303 330 210 249 259 273 261 251 279 266 244 305 293

<10 <5 <5 <5 <5 <10 18 <5 <5 <5 <10 18 <5 <5 <5 <10 <5 <5 <5 <5 <10 <5 <5 <5 <5

<1 <5 <5 10 <5 19 8 13 14 15 28 10 10 11 5 22 <5 <5 <5 <5 23 <5 <5 5 <5

na 27.5 5.9 1.3 1 na 4.9 9.8 6.1 7 na 5.1 5.5 6.4 4.4 na 9.4 5.6 1.2 <0.5 na 9.4 2.5 1.6 0.8

0.8 4.8 6.0 1.6 0.9 3.1 4.9 9.6 5.8 6.4 7.3 5.1 5.4 5.8 3.8 2.1 1.2 1.9 1.3 <0.5 1.1 1.9 0.7 1.5 0.8

369 336 382 401 372 402 356 372 391 367 419 332 353 368 270 299 331 345 356 344 340 306 354 366 355

<0.05 <0.02 <0.02 <0.02 <0.02 <0.05 0.21 <0.02 0.03 0.05 <0.05 <0.02 <0.02 <0.02 0.03 <0.05 0.15 <0.02 0.02 <0.02 <0.05 0.25 <0.02 <0.02 <0.02

1300 935 1220 1130 1070 800 676 722 679 671 850 611 646 634 632 720 643 845 671 699 770 694 684 794 811

7.5 7.92 8.04 8.05 7.73 7.4 8.36 7.95 8.02 7.61 7.4 8.35 8.05 8.23 8.04 7.6 7.76 7.87 8.16 8.04 7.5 7.73 7.88 8.07 7.92

12.9 9.64 12.5 11.4 12 8.92 8.14 8.06 7.18 7.91 9.54 7.32 7.04 6.45 6.99 7.78 6.69 6.89 7.77 7.95 6.89 7.88 9.07

12.2 10.3 12.2 12.4 11.4 9.01 7.55 7.79 8.23 7.77 8.96 6.94 7.4 7.78 6.77 7.09 7.26 7.83 7.68 7.69 7.55 9.05 8.98

-5.18 3.2 0.9 0.2 2.3 1.00 3.8 1.7 0.3 0.9 -6.27 2.6 2.5 1.6 1.6 -9.28 4.1 2.6 0.5 0.6 -3.32 4.6 2.1 1 0.5

-0.18 1.03 1.18 1.26 0.89 -0.17 1.52 1.13 1.23 0.78 -0.10 1.5 1.22 1.45 0.93 -0.17 0.83 1.14 1.27 1.12 -0.12 0.78 1.12 1.26 1.08

7.69 6.89 6.86 6.79 6.84 7.57 6.84 6.82 6.79 6.83 7.50 6.85 6.83 6.78 7.11 7.77 6.93 6.73 6.89 6.92 7.62 6.95 6.76 6.81 6.84

10.9 8.08 3.78 9.59 8.84 11.1 10.3 3.94 9.45 8.42 11.9 6.42 2.47 6.45 4.31 10.1 13.4 3.77 12.8 13 11.0 8.03 5.73 9.03 8.22
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Hanlon Creek Business Park - Groundwater Monitoring Program

Groundwater Quality

Parameter (units) ODWQS PWQO
2003 2008/09/10/11

Anions  Chloride (mg/L) 250    2.0 0.10
 Fluoride (mg/L) 1.5   0.10 0.05
 Nitrate as N (mg/L) 10.0   0.10 0.05
 Nitrite as N (mg/L) 1.0   0.10 0.05
 Phosphate-P (ortho) (mg/L)   0.30 0.10
 Sulphate (mg/L) 500    2.0 0.10

Metals  Aluminum (mg/L) 0.1 0.075   0.01 0.004
 Antimony (mg/L) 0.006 0.02  0.005 0.006
 Arsenic (mg/L) 0.025 0.005  0.001 0.003
 Barium (mg/L) 1.0   0.01 0.002
 Beryllium (mg/L) 1.1  0.001 0.001
 Bismuth (mg/L)  0.001 0.002
 Boron (mg/L) 5.0 0.2   0.05 0.010
 Cadmium (mg/L) 0.005 0.0005 0.0001 0.002
 Calcium (mg/L) 200    0.5 0.05
 Chromium (mg/L) 0.05 0.0089  0.001 0.003
 Cobalt (mg/L) 0.0009 0.0008 0.001
 Copper (mg/L) 1.0 0.005  0.001 0.003
 Iron (mg/L) 0.3 0.3   0.05 0.010
 Lead (mg/L) 0.010 0.025  0.001 0.002
 Magnesium (mg/L)    0.5 0.05
 Manganese (mg/L) 0.05  0.001 0.002
 Molybdenum (mg/L) 0.04  0.001 0.002
 Nickel (mg/L) 0.025  0.002 0.003
 Phosphorus (mg/L) 0.01   0.05 0.05
 Potassium (mg/L)    0.5 0.05
 Selenium (mg/L) 0.01 0.1  0.005 0.004
 Silver (mg/L) 0.0001 0.0001 0.002
 Sodium (mg/L) 20    0.5 0.05
 Strontium (mg/L)  0.001 0.005
 Thallium (mg/L) 0.0003 0.0003 0.006
 Tin (mg/L)  0.001 0.002
 Titanium (mg/L)  0.002 0.002
 Uranium (mg/L) 0.02 0.005  0.005 0.002
 Vanadium (mg/L) 0.006  0.001 0.002
 Zinc (mg/L) 5 0.03  0.003 0.005

Wet  Alkalinity (CaCO3) (mg/L) 500     10 5

Chemistry  Bicarbonate (CaCO3) (mg/L)     10 5
 Carbonate (CaCO3) (mg/L)     10 5
 Colour (TCU) 5      1 5
 Total Organic Carbon (mg/L) 0.5
 DOC (mg/L) 5    0.7 0.5
 Hardness (CaCO3) (mg/L) 100     10 10
 Ammonia as N (mg/L)   0.05 0.02
 Conductivity (us/cm)      3 2
 pH 8.5 6.5 - 8.5    0.1 N/A

Calculated  Anion sum (meq/L)   0.01

Values  Cation sum (meq/L)   0.01
 % Difference (%)   0.01 0.1
 Langelier Index 0.0001
 Saturation pH (pH units)   0.01
 Silica (mg/L) 0.05

At or Exceeds ODWQS

RDL
Monitoring Wells

max min average
2003 2008 2009 2010 2011 2003 2008 2009 2010 2011 2003 2008 2009 2010 2011

44.0 63.6 66.1 62.6 66.7 32.0 48.7 41.9 48.3 51.2 ns 4.22 3.86 3.7 3.94 311 0.42 65.3

<0.10 0.05 <0.05 0.05 <0.05 <0.10 <0.05 <0.05 <0.05 <0.05 ns 1.22 1.39 1.1 1.38 1.4 0.05 0.38

7.80 11.6 8.71 7.08 6.45 9.10 4.53 3.79 3.41 2.52 ns <0.05 <0.05 <0.05 <0.05 19.0 0.05 3.74

0.26 <0.05 <0.05 <0.05 <0.05 <0.10 <0.05 <0.05 <0.05 <0.05 ns <0.05 <0.05 <0.05 <0.05 1.0 0.08 0.54

<0.30 <0.10 <0.10 <0.10 <0.10 <0.30 <0.10 <0.10 <0.10 <0.10 ns <0.10 <0.10 <0.10 <0.10 0.64 0.37 -

63.0 22.1 22.7 22.2 22.1 20.0 16.2 16.2 15.1 13.3 ns 21.7 22.1 22.1 22.9 89.4 4.54 23.0

<0.01 0.831 0.004 <0.004 0.008 <0.01 0.964 0.004 <0.004 0.008 ns 0.02 0.009 <0.004 0.009 4.19 0.004 0.47

<0.005 <0.006 <0.006 <0.006 <0.003 <0.005 <0.006 <0.006 <0.006 <0.003 ns <0.006 <0.006 <0.006 <0.003 <0.006 <0.006 <0.006

<0.001 <0.003 <0.003 <0.003 <0.003 <0.001 <0.003 <0.003 <0.003 <0.003 ns 0.009 0.005 0.003 <0.003 0.028 0.003 0.007

0.09 0.156 0.093 0.099 0.095 0.07 0.089 0.049 0.058 0.05 ns 0.067 0.076 0.07 0.07 1.190 0.031 0.152

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 ns <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 -

<0.001 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 -

0.05 <0.010 <0.010 <0.010 <0.010 <0.05 <0.010 <0.010 <0.010 <0.010 ns 0.02 0.017 0.015 0.019 0.060 0.01 0.016

<0.0001 <0.002 <0.002 <0.002 <0.002 <0.0001 <0.002 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 0.020 0.0006 0.006

89.0 85.4 101 95.4 86.7 92.0 72.3 79.7 85.2 78.3 ns 45.9 56.6 56.8 50.5 124 22.9 79.5

0.003 0.006 0.003 <0.003 <0.003 0.003 0.004 <0.003 <0.003 <0.003 ns <0.003 <0.003 <0.003 <0.003 0.025 0.002 0.009

<0.0008 0.005 <0.001 <0.001 <0.001 <0.0008 0.003 <0.001 <0.001 <0.001 ns <0.001 <0.001 <0.001 <0.001 0.0419 <0.001 0.013

0.001 0.015 <0.003 <0.003 <0.003 0.001 0.036 <0.003 <0.003 <0.003 ns <0.003 <0.003 0.008 <0.003 0.167 <0.003 0.042

0.06 2.54 <0.010 <0.010 <0.010 0.07 1.86 <0.010 <0.010 <0.010 ns 0.113 0.1 0.082 0.177 12.2 0.02 2.170

<0.001 0.06 <0.002 <0.002 <0.002 <0.001 0.091 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 0.591 0.001 0.123

28 26.8 30.6 29.3 26.9 26 22.6 24.6 26.1 23.8 ns 26.5 28.7 28.3 25.6 38.8 19 27.1

0.14 0.864 <0.002 <0.002 <0.002 <0.001 0.399 <0.002 <0.002 <0.002 ns 0.004 0.003 <0.002 0.002 5.2 <0.002 1.10

0.006 <0.002 <0.002 <0.002 <0.002 <0.001 <0.002 <0.002 <0.002 <0.002 ns 0.003 <0.002 <0.002 <0.002 0.004 <0.002 0.003

<0.002 <0.003 <0.003 0.004 <0.003 <0.002 <0.003 <0.003 0.004 <0.003 ns <0.003 <0.003 <0.003 <0.003 0.066 <0.003 0.015

<0.05 0.86 <0.05 <0.05 <0.05 <0.05 0.68 <0.05 <0.05 <0.05 ns <0.05 <0.05 <0.05 <0.05 9.2 0.02 0.97

1.5 1.79 1.29 1.42 1.34 1.5 1.31 0.9 1.08 1.03 ns 1.42 1.24 1.26 1.15 13.4 0.67 1.70

<0.005 <0.004 <0.004 <0.004 <0.004 <0.005 <0.004 <0.004 <0.004 <0.004 ns <0.004 <0.004 <0.004 <0.004 0.006 <0.004 0.005

<0.0001 <0.002 <0.002 <0.002 <0.002 <0.0001 <0.002 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 0.0003 0.0001 0.0002

27 19.4 20.6 22.5 21.2 15 17.9 15.3 19.0 19.8 ns 4.6 4.13 4.61 3.66 167 3.00 34.5

0.20 0.407 0.111 0.119 0.109 0.14 0.222 0.089 0.1 0.087 ns 0.547 0.448 0.481 0.566 2.410 0.073 0.406

<0.0003 <0.006 <0.006 <0.006 <0.006 <0.0003 <0.006 <0.006 <0.006 <0.006 ns <0.006 <0.006 <0.006 <0.006 <0.006 <0.0003 -

0.003 <0.002 <0.002 <0.002 <0.002 0.003 <0.002 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 0.006 <0.001 0.004

<0.002 0.015 <0.002 <0.002 <0.002 <0.002 0.018 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 0.081 <0.002 0.020

<0.005 <0.002 <0.002 <0.002 <0.002 <0.005 <0.002 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 0.01 <0.002 0.004

0.009 0.005 <0.002 <0.002 <0.002 0.010 0.008 <0.002 <0.002 <0.002 ns <0.002 <0.002 <0.002 <0.002 0.047 <0.002 0.009

0.019 0.229 0.037 0.02 0.016 0.005 0.212 0.007 0.008 <0.005 ns 0.023 0.007 0.007 <0.005 2.14 0.005 0.172

270 267 255 274 258 280 247 242 263 244 ns 235 223 237 223 381 180 269

269 267 255 274 258 279 247 242 263 244 ns 235 223 237 223 381 180 268

<10 <5 <5 <5 <5 <10 <5 <5 <5 <5 ns <5 <5 <5 <5 18 <5 11

27 <5 <5 5 <5 79 <5 <5 <5 <5 ns <5 <5 <5 <5 65 <5 14

na 3.5 5.6 1.2 0.9 na 8.2 1.4 1.8 0.8 ns 0.5 1.8 0.8 0.5 36.6 0.5 4.6

2.1 0.9 4.9 1.2 0.7 0.9 1.7 1.3 1.3 0.7 ns 0.5 1.6 0.9 0.5 540 0.5 6.8

338 324 378 359 327 337 274 300 320 294 ns 224 260 258 232 469 151 312

<0.05 <0.02 <0.02 <0.02 <0.02 <0.05 <0.02 <0.02 <0.02 <0.02 ns <0.02 <0.02 0.03 0.04 1.05 0.02 0.19

780 695 773 712 728 720 597 637 636 615 ns 399 464 429 456 1450 335 708

7.7 8.0 7.88 8.14 7.84 7.5 7.99 8.04 8.18 7.99 ns 8.2 8.28 8.15 8.05 8.36 7.5 8.0

8.51 8.42 7.32 7.96 7.57 6.97 6.32 6.78 ns 5.27 5.03 4.58 5.12 15.2 3.35 7.55

7.96 7.36 8.19 7.5 7.42 6.28 7.25 6.75 ns 4.7 5.39 5.39 4.81 15.7 3.58 7.76

-6.68 6.8 2.6 0.2 3 -2.00 5.2 0.4 0.5 0.2 ns 5.7 3.5 0.3 3.1 6.9 -35.34 1.89

0.02 1.08 1.16 1.27 0.91 -0.13 0.96 1.2 1.25 0.99 ns 1.09 1.21 1.11 0.93 1.59 -0.1 1.05

7.68 6.92 6.72 6.87 6.93 7.63 7.03 6.84 6.93 7 ns 7.11 7.07 7.04 7.12 7.9 6.42 6.94

11.4 12.1 4.82 10.6 10.5 11.1 8.42 3.29 7.65 6.88 ns 15.6 6.59 15.1 14.4 20.6 2.47 9.6
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