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Disclaimer 

This document contains proprietary and confidential information.  As such, it is for the 
sole use of the addressee and R.J. Burnside & Associates Limited, and proprietary 
information shall not be disclosed, in any manner, to a third party except by the express 
written permission of R.J. Burnside & Associates Limited.  This document is deemed to 
be the intellectual property of R.J. Burnside & Associates Limited in accordance with 
Canadian copyright law. 
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1.0 Introduction 

1.1 Background 

R. J. Burnside & Associates Limited (Burnside) is the Consulting Engineer retained by 
Lambda Properties to prepare a Functional Servicing Report in support of an application 
to rezone an agricultural parcel to rural industrial zoning.  The site is located on McLean 
Road West between Kerr Crescent and Concession 7 in the Township of Puslinch. 
 
The purpose of this functional servicing report is to: 
 
• Evaluate the sanitary servicing opportunities and implications. 
• Evaluate the supply and distribution of private well water to meet the domestic water 

and firefighting water needs of this proposed development. 
• Evaluate the Stormwater Management opportunities and constraints including 

determining suitable methods for attenuation and treatment of stormwater runoff. 
 
All of the above will be done in accordance with accepted engineering practices and 
criteria from the governing approval agencies, and in order to address the Condition of 
Approval. 

1.2 Reference Documents 

• “Subsurface Investigation Report, Proposed Development, Part of Northeast Half of 
Parcel 26, Concession 7, Township of Puslinch, County of Wellington” Chung & 
Vander Doelen Engineering Ltd., March 1, 2007. 

1.3 Site Description 

The legal description of the site is “Part of Northeast Half of Parcel 26, Concession 7, 
Township of Puslinch, County of Wellington.  The adjacent land uses are industrial to the 
east and resource extraction to the north.  The third side of this triangular parcel being 
bounded by Highway 401.  
 
Although the site area is approximately 29.4 ha, the developable area of the property is 
17.8 ha with the remaining 11.6 ha being designated for possible highway expansion.  
The majority of the site is farmland with a small gravel pit and sparsely-wooded area 
along the east limit.  The site is currently vacant and was historically used for agricultural 
purposes and aggregate extraction. 
 
The site topography falls approximately 11 m at typical grades of 2.5% to a low lying 
area in the southwest corner of the site. 
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1.4 Proposed Development Concept 

In order to demonstrate feasibility, a concept was developed for three industrial 
designation parcels of varying sizes in the existing A Agricultural Zone.  The allowed 
land uses in the Industrial zone are as follows: 
 
• Body shop 
• Building or construction contractor’s 

yard 
• Business office 
• Concrete plant 
• Factory outlet 
• Feed mill 
• Grain storing, weighing and drying 

operation 
• Fuel depot 
• Home occupation accessory to a 

permitted existing single dwelling  

• Industrial use 
• Public use, including a Municipal 

Airport and related activities 
• Retail lumber and building supply yard 
• Restaurant 
• Sawmill 
• Service trade 
• Transport terminal 
• Warehouse 

 
As a wide variety of uses are available to potential developers and the parcels have yet 
to be created, there are no defined uses for the conceptual parcels at this time. 
 
In order to assess the functional serviceability of the parcels, the Report will review the 
potential impact of a “Dry Industry” on all parcels with respect to sanitary and stormwater 
servicing facilities dependent upon the scope of the development.  Refer to Drawing 
Concept Plan 1 (CP-1) in Appendix B.  Many of the above uses could generate the 
largest potential parcel coverage (40%), stormwater runoff volume and sanitary demand 
on the 10.3 ha Parcel 1.  Based upon the assumed coverage, the Township’s Zoning 
By-Law 19/85 Section 3 Subsection 16 would require 412 parking spaces results in the 
parking area shown for the purposes of determining a conceptual impervious area 
consistent with the rest of the parcel concept.  Assuming one occupant per car, the 
population of Parcel 1 would be 412 noting that a lower population was used for the 
purposes of sanitary service as explained later in Section 3 of this Report.  As each 
parcel is developed, the servicing demand and site servicing capacity should be 
confirmed for each proposed use and parcel coverage. 
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2.0 Stormwater Management 

2.1 Design Criteria 

The minimum Township standards require peak flow quantity mitigation from 
predevelopment to post development conditions for all rain events up to and including 
the 100-year storm.  In addition, stormwater quality treatment be should achieve MOE 
“Enhanced” level design standards.  Because this site may be developed as many 
separate parcels, each parcel must have its own stormwater management. 

2.2 Background/Existing Storm Drainage 

The existing drainage direction is from east to west, eventually discharging into a low 
lying area located on Parcel 3.  According to the Subsurface Investigation Report, below 
the topsoil layer is a 3 to 4 m thick gravel layer with a t-time <1 min/cm.  Due to this 
extremely high infiltration rate and the topography, it is anticipated that there is no 
off-site runoff in existing conditions. 

2.3 Conceptual Stormwater Quantity Controls 

The proposed stormwater concept is illustrated on Drawing CP1.  Since the existing site 
does not produce any runoff, quantity control can be provided by infiltration basins on 
each parcel with sufficient storage for the 100-year storm event.  A MIDUSS model was 
created determine the storage volume requirements of these infiltration basins.  Outflow 
rates were determined based on an infiltration rate of 600 mm/hr. (1 min/cm) multiplied 
by the bottom area of the facility.  The storage volume requirements for each parcel are 
summarized in Table 1 and the MIDUSS output is included in Appendix A. 

Table 1:  Infiltration Basin Storage Requirements 

Parcel 
Basin  
Area  
(m2) 

Percolation 
Rate 

(Mm/hr.) 

Basin 
Infiltration 

Rate (m3/s) 

Volume 
Required  

(m3) 

Volume 
Available  

(m3) 
1 5000 600 0.833 3224 3562 
2 3390 600 0.565 1713 2208 
3 1390 600 0.232 652 972 

 
The conceptual infiltration basins are shown at the required area to provide the required 
volume shown in Table 1 at a depth 0.6 m per MOE criteria for infiltration basins.  Given 
the relatively high percolation rate of the subsurface soil it may be possible to decrease 
the area of the ponds by increasing the ponding depth. 
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2.4 Conceptual Stormwater Quality Controls 

Stormwater quality measures must be implemented on an individual parcel basis.  Flow 
from the rooftop area should be isolated from the parking parcel runoff and discharge via 
grassed swales directly into the infiltration basins.  Paved parking parcel areas must be 
treated with oil-grit separators, located upstream of their respective quantity controls. 
 
Gravel parking parcels should be graded with slopes not in excess of 1% and terraced 
as necessary with landscaped areas to minimize silt migration.  For several of the land 
uses involving heavy equipment, transportation or vehicle servicing, an oil capture 
device should be included as part of the stormwater quality controls. 
 
During site construction, it is recommended that a silt fence be constructed along the 
perimeter of each site and additional sediment control measures such as diversion 
swales, check dams and temporary sedimentation basins be constructed on each 
parcel. 

2.5 External Flows 

Based on topographic information, there is the potential for external flows to drain onto 
the site from the existing industrial development to the east.  As such, a swale should be 
constructed along the east parcel line to convey flows through the site. 
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3.0 Sanitary Servicing 

3.1 Existing Sanitary Sewer Infrastructure 

Presently there is no municipal sanitary service to the site and site investigations have 
found no evidence of existing septic systems.  

3.2 Conceptual Sanitary Servicing 

Once more detailed site plans are developed for each particular parcel and the proposed 
usage, more detailed analysis of sewage system requirements can be carried out.  For 
the purposes of this report, it has been assumed that each parcel will be serviced with 
an individual onsite sewage treatment and disposal system, which will generally consist 
of a septic tank, pump chamber and subsurface disposal bed.  

3.3 Estimated Wastewater Flows 

The wastewater flows per parcel are based on a dry industrial use, and are calculated 
using Ontario’s Building Code (OBC) value of 75 L/employee per 8-hour shift for a 
factory (with no showers).  The daily wastewater flows have been estimated using the 
conceptual parcel layout (refer to Drawing CP-1 in Appendix B), as well as the results of 
the hydrogeologic evaluation (refer to Appendix C), and are summarized below: 

Table 2:  Daily Wastewater Flow Rates by Parcel 
Parcel Area (m2) Number of Employees Total Flow (L/day) 

1 103,000 130 9,750 
2 54,800 130 9,750 
3 20,000 60 4,500 

 
The above flow estimates have been used to estimate the required disposal area.  It is 
assumed that the wastewater will be domestic strength, and will not require any 
advanced pre-treatment to accommodate higher than typical domestic waste strength.  
 
When the daily sewage flow for a property is less than 10,000 L/day, a building permit is 
required under the Ontario Building Code.  For properties that have a daily sewage flow 
of 10,000 L/day or greater, the sewage system would require an Environmental 
Compliance Approval (ECA) from the Ministry of the Environment (MOE).  Based on the 
nitrate analysis undertaken as part of the hydrogeologic assessment, Parcels 1and 2 
could potentially support a daily flow in excess of 10,000 L/day.  However, in order to 
maintain consistency between all three parcels (in terms of the approvals regime), the 
daily flows for Parcels 1 and 2 are assumed to be limited to 9,750 L/day by limited the 
number of employees to 130.  Once site specific uses are proposed, any potential 
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facilities that would accommodate more than 130 employees would require an impact 
assessment in accordance with current MOE guidelines, and it can be expected that 
some type of wastewater treatment would be required in order to reduce the nitrate 
concentration and meet MOE’s Reasonable Use guidelines.  

3.4 Subsurface Conditions 

Subsurface soil and groundwater conditions for the site were investigated by Chung & 
Vander Doelen in 2007 (refer to Appendix D).  Based on the 25 test pits excavated, the 
site is generally underlain with sandy gravel with frequent to numerous cobbles and 
boulders, classified as GW (well-graded gravel) and GP (poorly-graded gravel) soils 
under the Unified Soil Classification System (USCS).  The sandy gravel is overlain with 
deposits of silt, sandy silt, silt and sand and silty sand from 0.1 to 1.05 below the ground 
surface.  At three of the test pits (TP 10, 11 and 12) the deposits were thicker, extending 
to 4.3 to 5.0 m below grade.  These three test pits were located at the very southeast 
corner of the property.  It is not expected that leaching beds will be located in this corner 
due to the variable and hilly topography in this area.  
 
The estimated percolation rates (T-times) for GW (well-graded gravel) and GP 
(poorly-graded gravel) soils is less than 1 min/cm.  The estimated T-times for the 
deposits of silt, sandy silt, silt and sand and silty sands range from 8 to 20 min/cm.  
 
Groundwater was not encountered in 24 of the 25 test pits.  Seepage was encountered 
at Test Pit 12 at 1.0 m below existing grade.  Ten standpipes were also installed to a 
maximum of 3 m depth in order to measure water levels.  At one test pit (TP 12), 
groundwater was measured at 0.66 and 0.89 m below the ground surface.  

3.5 Sewage System Design 

Each parcel will require a septic system permit under Ontario’s Building Code.  The 
Code does not permit the installation of an in-ground leaching bed in soils with a 
percolation time of less than 1 min/cm or greater than 50 min/cm; therefore the area 
requirements have been estimated assuming a conventional raised leaching bed, 
constructed in imported sand fill.  An imported sand fill with a T-time of 10 to 12 min/cm 
should be used to slow the flow of effluent to improve treatment before entering the 
gravel soils.  More advanced treatment systems, as opposed to a conventional septic 
tank and leaching bed, could be employed to reduce the size of the disposal bed and 
improve the quality of effluent being discharged to the groundwater.  
 
In order to meet OBC requirements, the septic tank must have a working volume of at 
least three times the daily flow, and will require an effluent filter on the outlet of the tank, 
with access at grade for inspection and maintenance purposes.  
 

R.J. Burnside & Associates Limited 300032929.0000 
032929 FSR.doc 
 



Puslinch Industrial Development (Lambda Properties) 7 

Functional Servicing Report for Lambda Properties Rezoning Application 
c/o Black, Shoemaker, Robinson & Donaldson Ltd. 
November 2014 
 
 
Using the maximum daily flows in Table 1 above, we have estimated the area 
requirements for a fully raised leaching bed using the relationship: 
 
L = QT/200 
 
where: L = length of distribution piping required (m) 
 Q = daily design flow (L/day) 
 T = T-time of the imported sand fill for the bed, assumed to be 12 min/cm 
 
Additional area beyond the leaching bed piping has been added to accommodate side 
slopes, since the bed will be raised using imported sand. In order to maximize the layout 
of the leaching bed and spread the effluent over a greater area, it is recommended that 
the distribution pipes within the bed have a spacing of 2 m (as compared to the minimum 
code-required pipe spacing at 1.6 m).  
 
The required area footprints for disposal are summarized in Table 3 below.  

Table 3:  Estimated Area Requirements for Parcels 
Parcel Total 

Flow 
(L/day) 

Minimum 
Required 

Septic Tank 
Size  
(L) 

Disposal 
Bed Area  

(m2) 

Approximate 
Dimensions 

(m) 

Length of 
Distribution 

Piping  
(m) 

1 9,750 29,250 2,244 66 x 34 588 
2 9,750 29,250 2,244 66 x 34 588 
3 4,500 13,500 1,173 35 x 38 270 

 
Since the total length of distribution piping in the bed exceeds 150 m, the disposal bed 
will need to be dosed by a pumping system to ensure good dispersal of effluent 
throughout the bed (in accordance with OBC 8.6.1.3.). There may be additional pump 
chambers required to overcome grades, equalize flows or to dose treatment units, 
depending on the site specific requirements.  

3.6 Summary 

In general, the proposed industrial subdivision can be serviced with individual onsite 
sewage treatment and disposal systems.  Once site specific uses are determined, more 
specific sewage system sizing will need to be done; however, we have demonstrated 
that there is adequate land area available on each parcel to accommodate subsurface 
disposal of the effluent based on a conservative approach.  
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4.0 Water Supply and Distribution 

4.1 Existing Water Supply 

There are currently no municipal water services to the site and there are no records of 
existing wells.  

4.2 Conceptual Water Supply 

The Hydrogeological Evaluation included in Appendix C reviewed the suitability of a 
private well for each parcel to be created.  The water supply can be derived from single 
or multiple groundwater supply well(s) on the property.  Depending on per Parcel 
conditions an overburden well or bedrock well may be suitable.  Please note that the 
groundwater quality found in the Guelph-Amabel aquifer is generally suitable for 
domestic consumption.  However, hardness concentrate often exceeds the Ontario 
Drinking Water Objectives operational guidelines of 80 to 100 mg/l of CaCO3.  High 
concentrations of iron or total dissolved solids are also possible for wells within local 
aquifer.  The potential for high capacity wells in the Guelph-Amabel aquifer is good. 
 
Fire suppression water can be provided by a dry hydrant and water storage tank to be 
constructed on each parcel as necessary and to Township standards. 
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5.0 Utilities 

There are existing gas, hydro and Bell utilities on McLean Road West.  The conceptual 
parcels can be served by the existing utilities in the area.  As each parcel use is 
finalized, the adequacy of the existing utilities should be reviewed to ensure that they 
can meet the proposed demand. 
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6.0 Road Access 

The existing site currently has a single agricultural access from McLean Road. 
 
Each proposed parcel will require an entrance onto McLean Road (see Drawing CP-1) 
that will meet municipal standards.  A 10 m setback has been established for all the 
parcels frontages.  An access to Highway 401 will not be allowed for any proposed 
parcel.  
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"                MIDUSS Output -------------------- --------------------------->" 
"                MIDUSS version                          Version 2.25  rev. 473" 
"                MIDUSS created                       Monday, February 08, 2010" 
"           10   Units used:                                          ie METRIC" 
"                Job folder:                            W:\032929_MIDUSS Files\" 
"                                                           032929_MIDUSS Files" 
"                Output filename:                    032929_100-Year Nov 24.Out" 
"                Licensee name:                                Katie Rooyakkers" 
"                Company                                             RJBURNSIDE" 
"                Date & Time last used:                11/24/2014 at 1:32:16 PM" 
" 31          TIME PARAMETERS" 
"        5.000   Time Step" 
"      210.000   Max. Storm length" 
"     1500.000   Max. Hydrograph" 
" 32          STORM Chicago storm" 
"            1   Chicago storm" 
"     4688.000   Coefficient A" 
"       17.000   Constant B" 
"        0.962   Exponent C" 
"        0.400   Fraction R" 
"      210.000   Duration" 
"        1.000   Time step multiplier" 
"             Maximum intensity           213.574    mm/hr" 
"             Total depth                  88.830    mm" 
"            6   100hyd   Hydrograph extension used  in this file" 
" 33          CATCHMENT 101" 
"            1   Triangular SCS" 
"            1   Equal length" 
"            2   Horton equation" 
"          101   No description" 
"       55.000   % Impervious" 
"       10.300   Total Area" 
"      200.000   Flow length" 
"        1.000   Overland Slope" 
"        4.635   Pervious Area" 
"      200.000   Pervious length" 
"        1.000   Pervious slope" 
"        5.665   Impervious Area" 
"      200.000   Impervious length" 
"        1.000   Impervious slope" 
"        0.300   Pervious Manning 'n'" 
"      110.000   Pervious Max.infiltration" 
"       30.000   Pervious Min.infiltration" 
"        0.250   Pervious Lag constant (hours)" 
"        5.000   Pervious Depression storage" 
"        0.013   Impervious Manning 'n'" 
"        0.000   Impervious Max.infiltration" 
"        0.000   Impervious Min.infiltration" 
"        0.001   Impervious Lag constant (hours)" 
"        1.500   Impervious Depression storage" 
"                     3.082     0.000     0.000     0.000 c.m/sec" 
"             Catchment 101          Pervious   Imp ervious Total Area " 
"             Surface Area           4.635      5.6 65      10.300     hectare" 
"             Time of concentration  45.976     5.7 75      14.264     minutes" 
"             Time to Centroid       130.760    103 .222    109.037    minutes" 
"             Rainfall depth         88.830     88. 830     88.830     mm" 
"             Rainfall volume        4117.26    503 2.21    9149.47    c.m" 
"             Rainfall losses        60.423     1.9 97      28.289     mm" 
"             Runoff depth           28.407     86. 833     60.541     mm" 
"             Runoff volume          1316.67    491 9.07    6235.74    c.m" 
"             Runoff coefficient     0.320      0.9 78      0.682      " 
"             Maximum flow           0.422      3.0 17      3.082      c.m/sec" 
" 40          HYDROGRAPH Add Runoff " 



"            4   Add Runoff " 
"                     3.082     3.082     0.000     0.000" 
" 54          POND DESIGN" 
"        3.082   Current peak flow    c.m/sec" 
"        0.833   Target outflow    c.m/sec" 
"       6235.7   Hydrograph volume    c.m" 
"           3.   Number of stages" 
"        0.000   Minimum water level    metre" 
"        1.000   Maximum water level    metre" 
"        0.000   Starting water level    metre" 
"            0   Keep Design Data: 1 = True; 0 = Fa lse" 
"                  Level Discharge    Volume" 
"                  0.000    0.8330     0.000" 
"                 0.6000    0.8330  3562.000" 
"                  1.000    0.8330  10940.00" 
"             Peak outflow                  0.754    c.m/sec" 
"             Maximum level                 0.543    metre" 
"             Maximum storage            3224.207    c.m" 
"             Centroidal lag                3.005   hours" 
"                  3.082     3.082     0.754     0. 000 c.m/sec" 
" 40          HYDROGRAPH Next link " 
"            5   Next link " 
"                     3.082     0.754     0.754     0.000" 
" 40          HYDROGRAPH Start - New Tributary" 
"            2   Start - New Tributary" 
"                     3.082     0.000     0.754     0.000" 
" 33          CATCHMENT 102" 
"            1   Triangular SCS" 
"            1   Equal length" 
"            2   Horton equation" 
"          102   No description" 
"       55.000   % Impervious" 
"        5.480   Total Area" 
"      150.000   Flow length" 
"        1.000   Overland Slope" 
"        2.466   Pervious Area" 
"      150.000   Pervious length" 
"        1.000   Pervious slope" 
"        3.014   Impervious Area" 
"      150.000   Impervious length" 
"        1.000   Impervious slope" 
"        0.300   Pervious Manning 'n'" 
"      110.000   Pervious Max.infiltration" 
"       30.000   Pervious Min.infiltration" 
"        0.250   Pervious Lag constant (hours)" 
"        5.000   Pervious Depression storage" 
"        0.013   Impervious Manning 'n'" 
"        0.000   Impervious Max.infiltration" 
"        0.000   Impervious Min.infiltration" 
"        0.001   Impervious Lag constant (hours)" 
"        1.500   Impervious Depression storage" 
"                     1.689     0.000     0.754     0.000 c.m/sec" 
"             Catchment 102          Pervious   Imp ervious Total Area " 
"             Surface Area           2.466      3.0 14      5.480      hectare" 
"             Time of concentration  38.687     4.8 60      12.010     minutes" 
"             Time to Centroid       124.395    101 .963    106.704    minutes" 
"             Rainfall depth         88.830     88. 830     88.830     mm" 
"             Rainfall volume        2190.54    267 7.33    4867.87    c.m" 
"             Rainfall losses        60.416     2.0 99      28.342     mm" 
"             Runoff depth           28.413     86. 731     60.488     mm" 
"             Runoff volume          700.67     261 4.07    3314.74    c.m" 
"             Runoff coefficient     0.320      0.9 76      0.681      " 
"             Maximum flow           0.260      1.6 42      1.689      c.m/sec" 



" 40          HYDROGRAPH Add Runoff " 
"            4   Add Runoff " 
"                     1.689     1.689     0.754     0.000" 
" 54          POND DESIGN" 
"        1.689   Current peak flow    c.m/sec" 
"        0.565   Target outflow    c.m/sec" 
"       3314.7   Hydrograph volume    c.m" 
"           3.   Number of stages" 
"        0.000   Minimum water level    metre" 
"        1.000   Maximum water level    metre" 
"        0.000   Starting water level    metre" 
"            0   Keep Design Data: 1 = True; 0 = Fa lse" 
"                  Level Discharge    Volume" 
"                  0.000    0.5650     0.000" 
"                 0.6000    0.5650  2208.000" 
"                  1.000    0.5650  6386.000" 
"             Peak outflow                  0.438    c.m/sec" 
"             Maximum level                 0.466    metre" 
"             Maximum storage            1713.255    c.m" 
"             Centroidal lag                2.864   hours" 
"                  1.689     1.689     0.438     0. 000 c.m/sec" 
" 40          HYDROGRAPH Next link " 
"            5   Next link " 
"                     1.689     0.438     0.438     0.000" 
" 40          HYDROGRAPH Start - New Tributary" 
"            2   Start - New Tributary" 
"                     1.689     0.000     0.438     0.000" 
" 33          CATCHMENT 103" 
"            1   Triangular SCS" 
"            1   Equal length" 
"            2   Horton equation" 
"          103   No description" 
"       55.000   % Impervious" 
"        2.000   Total Area" 
"      100.000   Flow length" 
"        1.000   Overland Slope" 
"        0.900   Pervious Area" 
"      100.000   Pervious length" 
"        1.000   Pervious slope" 
"        1.100   Impervious Area" 
"      100.000   Impervious length" 
"        1.000   Impervious slope" 
"        0.300   Pervious Manning 'n'" 
"      110.000   Pervious Max.infiltration" 
"       30.000   Pervious Min.infiltration" 
"        0.250   Pervious Lag constant (hours)" 
"        5.000   Pervious Depression storage" 
"        0.013   Impervious Manning 'n'" 
"        0.000   Impervious Max.infiltration" 
"        0.000   Impervious Min.infiltration" 
"        0.001   Impervious Lag constant (hours)" 
"        1.500   Impervious Depression storage" 
"                     0.629     0.000     0.438     0.000 c.m/sec" 
"             Catchment 103          Pervious   Imp ervious Total Area " 
"             Surface Area           0.900      1.1 00      2.000      hectare" 
"             Time of concentration  30.333     3.8 10      9.472      minutes" 
"             Time to Centroid       117.085    100 .574    104.099    minutes" 
"             Rainfall depth         88.830     88. 830     88.830     mm" 
"             Rainfall volume        799.47     977 .13     1776.60    c.m" 
"             Rainfall losses        60.422     3.1 90      28.944     mm" 
"             Runoff depth           28.407     85. 640     59.885     mm" 
"             Runoff volume          255.67     942 .04     1197.71    c.m" 
"             Runoff coefficient     0.320      0.9 64      0.674      " 



"             Maximum flow           0.115      0.6 02      0.629      c.m/sec" 
" 40          HYDROGRAPH Add Runoff " 
"            4   Add Runoff " 
"                     0.629     0.629     0.438     0.000" 
" 54          POND DESIGN" 
"        0.629   Current peak flow    c.m/sec" 
"        0.232   Target outflow    c.m/sec" 
"       1197.7   Hydrograph volume    c.m" 
"           3.   Number of stages" 
"        0.000   Minimum water level    metre" 
"        1.000   Maximum water level    metre" 
"        0.000   Starting water level    metre" 
"            0   Keep Design Data: 1 = True; 0 = Fa lse" 
"                  Level Discharge    Volume" 
"                  0.000    0.2320     0.000" 
"                 0.6000    0.2320   972.000" 
"                  1.000    0.2320  2994.000" 
"             Peak outflow                  0.158    c.m/sec" 
"             Maximum level                 0.409    metre" 
"             Maximum storage             661.803    c.m" 
"             Centroidal lag                2.899   hours" 
"                  0.629     0.629     0.158     0. 000 c.m/sec" 
" 40          HYDROGRAPH Next link " 
"            5   Next link " 
"                     0.629     0.158     0.158     0.000" 
" 38          START/RE-START TOTALS 103" 
"            3   Runoff Totals on EXIT" 
"             Total Catchment area                      17.780    hectare" 
"             Total Impervious area                      9.779    hectare" 
"             Total % impervious                        55.000" 
" 19          EXIT" 
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1.0 Introduction 

R.J. Burnside & Associates Limited (Burnside) was retained to complete a preliminary 
hydrogeological study to characterize the geological conditions in the area of the Site 
and assess the potential impact of septic effluent on local groundwater receptors.   

The work was completed in accordance the Ministry of the Environment’s (MOE) 1995 
“Hydrogeological Technical Information Requirements for Land Development 
Applications”, the 1996 Procedure D-5-4 “Technical Guideline for Individual On-Site 
Sewage Systems: Water Quality Risk Assessment” and the 1996 Procedure D-5-5 
“Technical Guideline for Private Wells: Water Supply Assessment”. 

2.0 General Site Characteristics 

2.1 Property Description 

The proposed development is located in the Township of Puslinch, north of Highway 401 
and just west of Highway 6 South.  The legal description is Part of Lot 26 and 27, 
Concession 7 in the Township of Puslinch.  Figure 1 illustrates the location of the 
property. 

The site is bounded by Highway 401 on the south, MacLean Road to the northwest and 
an industrial subdivision to the northeast. The total area of the property is approximately 
50 ac.  The land is currently vacant and was historically was used for agricultural 
purposes.  A wooded area is located in the east corner of the site.  

The topography of the property is gently rolling to hummocky with a general 
southwesterly slope.  The highest elevations on the property are located in southeast 
area of the site (325 masl) and lowest on the southwest side of the site (318 masl).  A 
low lying channel shaped area is present in the middle of the Site.  

2.2 Development Description 

Preliminary plans include the creation of three industrial lots that will be used for dry 
industries such as warehousing.  The Site refers to the industrial development.  Figure 2 
illustrates the proposed lots.  The lots have the following characteristics: 

Lot Number Size 
Lot 1 103,000 m2 
Lot 2 54,800 m2 
Lot 3 20,000 m2 
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2.3 Surrounding Land Uses 

Land uses in the area include industrial, commercial, agricultural and natural lands.  The 
southwestern boundary of the Site is Highway 401 with agricultural and natural lands 
located on the south side of the Highway.  On the eastern boundary of the site is a large 
industrial subdivision.  On the north side of MacLean Road is a large aggregate 
extraction operation.  

2.4 Soil Types 

The soil on the site is classified as Burford Loam.  The soil materials come from gravel 
and are well drained and slightly stoney (Hoffman et. al., 1963).  The southeast side of 
the property is overlain by soils classified as Dumfries Sandy Loam.  The soil material 
comes from a stoney, sandy loam till and is well drained and very stoney. 

A review of the Subsurface Investigation Report (2007) prepared by Chung & Vander 
Doelen Engineering (CVD) was completed.  The subsurface investigation included the 
excavation of 25 test pits.  The test pit logs and locations are provided in Appendix A.  

CVD described the Site stratigraphy as consisting of 100 to 522 mm of topsoil overlying 
thin deposits of silt, sandy silt, sand and silty sand.  Underlying the finer grained deposits 
is a thicker stratum of coarse grained sandy gravel.   

2.5 Regional Geology 

The Site is located in the physiographic region known as the Horseshoe Moraines.  The 
region is characterized by high relief, hummocky terrain and associated old spillway 
systems with broad gravel and sand terraces (Chapman & Putnam, 1984). 

A review of the Ontario Department of Mine’s Map 2508 “Quaternary Geology of 
Cambridge Area, Southern Ontario” indicates that the overburden sediments in the area 
of the Site consist mostly of outwash gravel.  The site is located on an outwash fan 
located on the northwest side of the Galt Moraine.  Stone-poor silty to sandy till 
sediments of the Galt Moraine are mapped on the southeast corner of the site.  Figure 3 
illustrates the surficial geology of the area. 

The outwash sands and gravels of the area overlie Wentworth or older till in some areas 
and in other places rest directly on the Guelph Formation Bedrock.  The Galt Moraine is 
composed of a cap of Wentworth Till overlying a complex sequence of interlayered till, 
silt, sand and gravel (Golder, 2006).  The Galt Moraine is a regionally significant 
recharge area that supports base flow in the nearby spring fed watercourses. 

Bedrock in the area consists of the Guelph Formation overlying the Amabel Formation.   
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The Guelph Formation consists of cream coloured to yellowish grey, porous dolostone 
with a massive and irregularly bedded nature.  Reefal structures and fracturing are 
common.  The Guelph Formation has a highly variable thickness ranging from 4.0 m to 
100 m (Singer et al., 2003). The un-subdivided Amabel is a massive white to grey-brown 
dolostone.  The upper zones of the Amabel are only weakly fractured, while the middle 
zone contains large cavities, reefal structures, bedding planes and fractures that 
contribute to the high permeability of the rock.  This middle zone is considered to be a 
highly productive aquifer (Golder Assoc. 2006).  Figure 4 illustrates the bedrock geology 
of the area.   

2.6 Paris and Galt Moraines 

According to EBR Review Response: Paris and Galt Moraines April 2009, Ontario 
Ministry of the Environment: 

The Paris and Galt moraines extend from north to south west from Caledon to Norfolk 
County, a distance of about 560 km.  The location of the moraine on the property is 
illustrated on Figure 4.  Generally, a snake like formation of mixed tills, the moraines are 
at their widest (about 10 km) near Aberfoyle.  Much of the surficial expression of the 
moraines is discontinuous throughout Brant County.  The Paris and Galt moraines are 
significantly lower in relief than the Waterloo moraine and the overburden thickness can 
be as high as 30 to 40 m in the Guelph and Cambridge area. 

The hummocky nature combined with a relatively permeable surficial geology give rise to 
high levels of recharge into the Paris and Galt moraines, known to support various cold 
water streams and wetlands.  Early observations indicate the presence of locally 
important aquifers along the southern portions of the moraines.  Study by the Ontario 
Geologic Survey (OGS) also indicates the potential for significant aquifers beneath the 
moraines and above the bedrock between Cambridge and Paris as well as significant 
bedrock aquifers between Guelph and Cambridge. 

Detailed hydrogeology is available only where development (urban, rural residential, 
major groundwater takings, aggregate extraction) has occurred or is planning to occur. 
Significant aggregate operations occur in Puslinch Township in the outwash materials 
between the Paris and Galt moraines. 

The moraines are at their widest near Aberfoyle, in the vicinity of the site.  A very small 
portion of the south eastern corner of the south is mapped as part of the moraine.  This 
is the location of the wetland feature identified during the EIS.  Wetland features are a 
common occurrence on the moraine due to the presence of aquifers and cold water 
streams. 
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The moraine is protected on the Puslinch Industrial site within the proposed buffer to the 
wetland feature and adjacent upland forest.  The development proposal will maintain the 
existing ground and surface water balance to the wetland feature, which will also 
preserve the water balance within the portion of the moraine that intersects with the site. 

2.7 Regional Hydrogeology 

The main bedrock aquifer in the area is the Guelph-Amabel aquifer.  The 
Guelph-Amabel aquifer is an extensive dolostone aquifer with a maximum thickness of 
60 m.  Well yields in the aquifer are variable as they depend on the degree of fracturing 
and available drawdown.  Generally most domestic wells obtain water from the upper 
15 m of the aquifer while municipal and industrial wells may drill to depths of 30 to 188 m 
(Singer et al, 2003).  The potential for high capacity wells in the aquifer is good. 
Overburden wells that access groundwater in gravel and sand deposits are also found in 
the area. 

In Ontario, drilling contractors are required to submit a water well record to the Ministry 
of Environment (MOE) following the construction of a water supply well.  The well record 
includes information about the well location, construction details, depth, geology and, 
pumping rate.  The information in the well record is dependent on the skill and 
experience of the driller.  Where a number of drillers report the same geological 
conditions, the information can be considered more reliable.  A review of the MOE water 
well records within a 1 km radius of the Site indicated that out of 38 water supply wells 
records reviewed, 21 wells were completed in the bedrock, 13 wells were completed in 
the overburden.  Information for 4 wells was not available.  Records for 3 of the water 
supply wells indicated abandonment due to water quality.   

A summary of information based on the reviewed MOE water well records is included in 
Table 1.  Water well records are provided in Appendix B. 

Table 1:  MOE Water Well Record Summary 

 Overburden Wells Bedrock Wells All Wells 
 Range (Average) 
Depth of Wells (m) 6.1 – 55.8 (30.8) 22.3 – 79.2 (46.6) 6.1 – 79.2 (40) 
Depth to Bedrock (m) - 4.3 – 30.5 (21.3) 4.3 – 30.5 (21.3) 
Pumping Rate (L/s) 22.7 – 456 (124.6) 12 - 113.7 (72) 12 – 454 (92.3) 
Specific Capacity 
(L/s/m) 

5.6 – 75.3 (27.5) 0.9 – 54.1 (14.9) 0.9 – 151.7 (24.7) 

Theoretical Yield (L/s) 42.2 – 4,688 (992) 6.3 – 4,013 (361.7) 6.3 – 4688 (602.7) 
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Using the coordinates on the well records, water wells in the area of the site are shown 
in Figure 5.  Overburden and bedrock wells are both used in the area and both have 
sufficiently high theoretical yields. Most of the wells servicing the industrial subdivision 
adjacent to the site on the northeast are bedrock wells.  The bedrock wells in the area 
have an average depth of 21 m and a maximum depth of 30.5 m.  Figures 6 and 7 
provide geological cross-sections depicting the stratigraphy of the study area.  
The geological data from the water well records indicates that the bedrock beneath the 
site is fairly flat lying.  The overburden consists of coarse grained outwash deposits and 
fine grained silty to sandy silt till deposits.   

During the subsurface investigations completed in 2007, shallow groundwater was 
identified in one test pit (TP12) at a depth of approximately 3.7 m below grade or 
316.5 m above mean seal level.  Based on the data, the shallow water is anticipated to 
be present between 4 and 5 m below grade. 

Groundwater flow in the overburden reflects local topography with flows converging at 
and discharging to local water courses (Golder, 2006).  In the bedrock, regional 
groundwater flow is in the south southwest direction.  The groundwater table is likely 
consistent with the level of nearby aggregate ponds. 

2.7.1 Regional Groundwater Quality 

The groundwater quality found in the Guelph-Amabel aquifer is generally suitable for 
domestic consumption.  The water is typically hard (high calcium and bicarbonate), with 
hardness concentrations often exceeding the Ontario Water Quality Objectives 
operational guideline of 80 to 100 mg/L of CaCO3.  Elevated levels of hardness can 
produce scales of calcium and magnesium when heated.  Depending on the use of the 
water, a water softener may be required.  Sampling from 48 well located in the Guelph 
Formation resulted in a mean hardness concentration of 469 mg/L (Singer et al, 2003).  
High concentrations of iron or total dissolved solids are also possible for wells within the 
Guelph-Amabel aquifer. 

The Wellington County Groundwater Protection Report identified elevated chloride and 
sodium concentrations in overburden and bedrock wells near the intersection of Hwy 6 
and the Hwy 401 as a result of road salt application and storage (Golder, 2006).  Given 
that the Site borders onto Highway 401, there is potential that elevated chlorides and 
sodium may also be encountered.  Water quality samples should be collected from test 
wells to ensure water is suitable for drinking.  

3.0 Water Supply Impact Assessment 

Based on the hydrogeological information collected, a suitable potable water supply can 
be obtained by way of a groundwater supply well on each of the proposed lots.  
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Depending on the conditions found during drilling, an overburden well or bedrock well 
may be suitable.  A test pumping program should be completed to confirm well yields.   

 

The well(s) should be drilled by a certified well contractor and a pumping test should be 
completed to confirm that the capacity of the well will meet the needs of the proposed 
development.  If the pumping rate is to exceed 50,000 L/day, a Permit to Take Water 
application will be required. 

3.1 Groundwater Uses and Local Public Water Wells 

The groundwater in the area is mostly used by privately drilled water supply systems.  
The Guelph-Puslinch Groundwater Protection Study (2006) indicates that there are no 
active municipal wells near the Site.  Wells in the area obtain water from granular 
deposits in the overburden as well as the bedrock.  Near-by aggregate operations are 
also large users of groundwater.  The amount of water required on the Site would be 
small compared to the amounts of water used at the aggregate operations and potential 
for impact from water extraction at the Site is minimal.  

3.1.1 Source Water Protection 

Based on mapping provided in the Grand River Source Water Protection Region 
Assessment Report the Site is not located within a vulnerability area associated to a 
municipal water supply system (LERSPC, 2012).  The intrinsic aquifer vulnerability of the 
site is mapped as medium vulnerability and the site is in a Significant Groundwater 
Recharge Area.   

3.1.2 Surface Water Impacts 

The Site is located in the Upper Mill Creek sub-catchment.  Drainage from the site 
travels in a western direction towards Maclean Road.  There are a number of artificial 
ponds created by aggregate extraction below the water table north and west of the site.  
Water from the Site and these ponds eventually drain into Mill Creek on the west side of 
Concession Road 6.  Impacts on surface water due to groundwater pumping are not 
anticipated.  

4.0 Sewage Impact Assessment  

The MOE’s 1995 “Hydrogeological Technical Information Requirements for Land 
Development Applications” provides information requirements of existing MOE policies 
and guidelines for hydrogeological studies in support of development activities.  This 
guideline is used to support applications for plans of subdivisions, condominiums, official 
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plan amendments, and any other forms of development reliant on individual subsurface 
sewage disposal. 

The MOE Procedure D-5-4, “Technical Guideline for Individual On-Site Sewage 
Systems: Water Quality Impact Risk Assessment” provides a suitable method for 
assessing the nitrate impact from proposed on-site systems.  The general purpose of the 
procedure is to ensure that the effluent from on-site systems will have a minimal effect 
on the present or potential use of groundwater on the adjacent property. 

4.1.1 Contaminant Attenuation 

One of the primary methods for assessing potential septic systems effects is to complete 
a nitrate mass balance to calculate the infiltration capacity on the development to 
attenuate nitrates to a concentration below the Ontario Drinking Water Objectives of 
10 mg/L.  As a result, the lot size plays an important role in determining the overall 
carrying capacity of the proposed development. 

The development concept being considered includes the creation of three dry operation 
industrial lots.  To calculate the carrying capacity of each lot we have assumed a dry 
industry with no showers, a recharge rate of 250 mm/year and an effluent nitrate 
concentration of 40 mg/L.  The calculation also assumes the use of class IV systems 
with no nitrate treatment. 

The calculation for Lot 1 is provided below: 

C = (QeCe + QpCp) / (Qe + Qp) 
 
C = the concentration of nitrate after dilution 
Qe = the volume of effluent (3,559 m3/year - 130 employees at 75 L/day) 
Ce = the nitrate concentration in the sewage effluent (40 mg/L) 
Qp = the volume of infiltration (25,750 m3/year – 250 mm/year x 103,000 m2) 
Cp = the nitrate concentration in the infiltrating precipitation (0.1 mg/L) 
 
C = 4.94 mg/L 

Note that the infiltration rate of 250 mm used based upon the rationale provided in 
Section 22.5.8 of the MOE’s 2008 “Design Guidelines for Sewage Works”.  The flow rate 
of 75 L/day/employee is for Dry Industrial Operations as detailed in the Ontario Building 
Code Table 8.2.1.3B. 

Mass balance calculations indicate that Lot 1 which covers an area of 103,000 m2 has 
the capacity to attenuate the waste from approximately 130 employees.  The resulting 
nitrate concentration (4.94 mg/L) from Lot 1 is below the Ontario Drinking Water Quality 
Standards of 10 mg/L.  The above calculation is considered conservative and that further 
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reduction of nitrate will occur as a result of de-nitrification and the uptake of the nutrients 
by vegetation.   

We have kept the maximum daily flow rates below 10,000 L/day so that the systems are 
not considered large subsurface disposal systems (LSDS).  For daily flow rates greater 
than 10,000 L, a MOE Environmental Compliance Approval would be required to operate 
the system and the proponents would have to undertake a Reasonable Use Assessment 
in accordance with MOE Guideline B-7 “Incorporation of the Reasonable Use Concept 
into MOE Groundwater Management Activities”.  Since the flow rates are below 
10,000 L/day, approval of each system would fall to the Township.   

The following provides a summary of the employee capacity numbers, effluent flow rates 
and nitrate loading for each of the proposed lots: 

Lot Number Size 
Calculated  
Employee 
Capacity 

Flow Rates 
(L/day) 

Nitrate 
Loading 

mg/L 
Lot 1 103,000 m2 130 9,750 4.94 
Lot 2 54,800 m2 130 9,750 8.42 
Lot 3 20,000 m2 60 4,500 9.97 

Calculation worksheets are provided in Appendix C. 

The above are employee levels are provided for discussion purposes.  It should be 
noted that additional employees can be supported on the lands; however this will cause 
flow rates to exceed 10,000 L/day and an MOE Environmental Compliance Approval 
would be required.  To meet the MOE reasonable use requirements the septic effluent 
would have to be treated to reduce nitrates.  

5.0 Summary 

The Lambda Property is located on Part of Lot 26 and 27, Concession 7 in the Township 
of Puslinch.  The proposed development for the site consists of three lots to be used for 
dry industrial activities.  The lots will need to be privately serviced for water and sewage. 
To supply water and sewage services to the development the use of private groundwater 
wells and private septic systems has been investigated.  

The Guelph-Amabel bedrock aquifer and localized overburden aquifers in the area are 
both highly productive aquifers and should be capable of producing enough water to 
supply the proposed development.  The depth of the wells will depend on the geological 
conditions found during drilling.   

Nitrate loading calculations were completed to ensure the feasibility of on-site private 
septic systems.  The sewage carrying capacity for each of the lots was calculated to 
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ensure that the concentration of contaminants is below maximum allowable 
concentrations at the property limits.  Assuming that the entire lot is used for attenuation, 
Lot 1 and Lot 2 may have industries with up to 130 employees and Lot 3 may have an 
industry with up to 60 employees.  The use of on-site sewage systems should have 
negligible effects on local groundwater resources including local water supply wells and 
natural heritage features.  

A small portion of the south east corner of the property occupies the Paris-Galt Moraine.  
The moraine is located within the proposed buffer to the wetland feature and adjacent 
upland forest.  The development proposal will maintain the existing ground and surface 
water balance to the wetland feature, which will also preserve the water balance within 
the portion of the moraine that intersects with the site. 

6.0 Limitations 

Services provided by Burnside were conducted in a manner consistent with the level of 
care and skill ordinarily exercised by member of the Environmental Engineering and 
Geoscience Consulting Profession.  No other representations, expressed or implied as 
to the accuracy of the information, conclusions or recommendations is included, or 
intended in this report. 

It should be recognized that the passage of time might affect the views, conclusions and 
recommendations provided in this report because environmental conditions of a property 
can change.  Should additional or new information become available, Burnside 
recommends that it be brought to our attention in order that we may re-assess the 
contents of this report. 
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Credit:
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Credit:
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WATER WELL DATA SYSTEM Sep 27 2006

MUNICIPALITY UTM
CONCESSION WELL EASTING ELEV

ETC LOT NO NORTHING

CONTINUING. PUSLINCH TOWNSHIP

10 024 67— 573671
15337 4816979

10 035 67— 576235-V
08694 4813088

10 036 67— 576530
08118 4812798

10 038 67— 577O12

09409 4812311

11 011 67— 571587
15284 4819259

11 015 67— 571306
15423 4819562

11 027 67— 574723
15370 4815955

11 034 28— 576580
10381 4814209

CON 048 67— 571843
14293 4811398

CON 01 030 67— 570520

06875 4808600

CON 01 030 67— 570368—
12976 4808754

CON 01 030 67— 570368—
12977 4808754

CON 04 021 67— 570740
09268 4816060

CON 06 67— 571075
14887 4812140

CON 07 014 67— 570732
09781 4810515

CON 07 015 67— 570809

11545 4810545

CON 07 020 67— 570894 1076
11125 4810466

CON 07 022 67— 570874 1082
11417 4810372

0115 BRWN ROCK 0140

CON 07 024 67— 570950 1082 1989/05 2336 06 FR 0173 0067 0073 0027 30: DO

09784 4810412 BRWN CLAY STNS 0035 BRWN SAND GRVL CLAY 0065
BRWN CLAY SAND GRVL 0095 BRWN SAND CGVL 0110
BRWN ROCK 0125 BRWN ROCK 0155 GREY ROCK LYRD

0165 GREY ROCK 0174

PAGE: 201 COUNTY: WELLINGTON

CSG KIND WATER STAT PUMP TEST TEST SCREEN
DIA OF FOUND LVL LVL RATE TIME WATER DEPTH LENGTH

GROUND WATER BULLETIN REPORT

OWNER
DEPTHS IN FEET TO WHICH

FEET DATE DRILLER INS WATER FEET FEET FEET GPM HR:MN USE FEET FEET FORMATIONS EXTEND

2005/04 2336 06 FR 0090 0050 0051 0015 1 : DO
BRWN CLAY STNS 0018 BRWN SAND GRVL 0082 BRWN
ROCK 0090

1985/10 4207 06 FR 0076 0018 0015 1 :0 DO

BRWN CLAY GRVL 0018 GREY GRVL 0062 GREY LMSN
SHLE 0065 GREY LMSN 0076

1984/03 4208 06 FR 0080 0023 0082 0004 1 :0 DO

GREY CLAY STNY 0051 GREY LMSN 0082
1988/07 4207 06 FR 0195 0130 0197 0040 1 :0 DO

BRWN CLAY STNS 0030 GREY CLAY GRVL STNS 0088
BRWN Ia4SN 0100 GREY LMSN 0197

2005/02 2663 06 FR 0103 0098 0135 0007 1 : DO
BRWN CLAY STNS 0061 BRWN LMSN FCRD 0063 BRWN
LMSN 0103

2005/07 2663 06 FR 0200 0213 0220 0007 1 :0 DO

BRWN CLAY 0060 BRWN LMSN 0066 BRWN LMSN 0120
GREY LMSN 0200

2005/06 2663 06 FR 0123 0066 0072 1 :0 DO
BLCK LOAN 0002 BRWN CLAY STNS 0060 GREY LMSN
0065 GREY LMSN 0123

2005/10 2663 06 FR 0100 0089 0118 0020 1 : DO
BRWN CLAY 0033 GREY LMSN 0075 LMSN 0100

2002/11 2663 06 FR 0095 0064 0078 0018 1 :0 DO
BRWN CLAY STNS 0088 CGVL 0095

1080 1978/06 4208 06 FR 0145 0085 0225 0001 2 :0 DO
GREY CLAY SPNS 0035 GREY CLAY SNDY 0135 GREY
LMSN 0225

1999/05 2663 06 FR 0143 0101 0120 0020 1 : DO
LOAN 0001 BRWN CLAY STNS SAND 0015 BRWN CLAY

SAND GRVL 0030 SAND GRVL 0125 BRWN CLAY SAND
GRVL 0135 CGVL 0143

1999/05 2663 : NU

1082 1988/04 4207 06 FR 0045 0003 0040 0100 1 : DO
GREY GRVL STNS 0025 GREY CLAY 0040 GREY GRVL

0045
: NU 0003 102004/05 7238 02 UK 0007

BRWN SILT SAND GRVL 0005 SAND GRVL 0010 BRWN

SILT TILL GRVL 0013
1082 1989/05 2336 06 FR 0145 0074 0093 0007 :30

BRWN CLAY SAND STNS 0015 BRWN CLAY SAND GRVL

0115 BRWN ROCK 0120 BRWN ROCK 0145

1082 1994/09 2336 06 FR 0120 0060 0085 0015 1 : DO
SRWN CLAY STNS 0018 BRWN SAND GRVL 0065 GREY

CLAY GRVL 0090 BRWN SAND GRVL 0103 BRWN ROCK

0121

1993/03 2336 06 FR 0139 0065 0010 1 : DO
BRWN CLAY STNS 0020 BRWN SAND 0060 BRWN SAND

GRVL 0109 BRWN ROCK 0140

1994/05 2336 06 FR 0140 0065 0086 0020 1 :0 DO
BRWN CLAY STNS 0020 BRWN CLAY GRVL 0038 BRWN

SAND GRVL 0090 GREY CLAY GRVL 0105 BRWN ROCK



CON 07 027 67— 570442
09102 4811681

CON 07 027 67— 570415
02531 4811620

CON 07 027 67— 570390

02530 4811652

CON 07 030 67— 571330
04817 4810701

CON 07 030 67— 570536—
11484 4810152

CON 07 030 67— 570914
10719 4810698

CON 07 030 67— 570536-
11487 4810152

CON 07 030 67— 571078
10596 4810765

CON 07 030 67— 57O536
13014 4810152

CON 07 030 67— 571121
11569 4810828

CON 07 030 67— 571006
12021 4810361

CON 07 030 67— 571013
12204 4810409

CON 07 030 67— 570994
12203 4810439

CON 07 030 67— 570961
05510 4810361

CON 07 030 67— 570439
14291 4809834

CON 07 030 67— 571165
02532 4810664

CON 07 030 67— 570669
02533 4810017

CON 07 030 67— 570965
10770 4810753

PAGE: 202 COUNTY: WELLINGTON GROUND WATER BULLETIN REPORT

CSG KIND WATER STAT PUMP TEST TEST SCREEN OWNER

DIA OF FOUND LVL LVL RATE TIME WATER DEPTH LENGTH DEPTHS IN FEET TO WHICH

WATER WELL DATA SYSTEM Sep 27 2006

MUNICIPALITY UTM

CONCESSION WELL CASTING ELEV
ETC LOT NO NORTHING FEET DATE DRILLER INS WATER FEET FEET FEET GPM HR: USE

CONTINUING... PUSLINCH TOWNSHIP

06 FR 0108 0042 0112 0100 1 :0 IN

05 FR 0091 0049 0060 0010 1 :30 CO

0095

0079

0100

0021 0025 0010 1 :0

0022 0040 0030 3 :0

FLW 0024 0030 1 :0

1082 1987/06 4207

1070 1961/05 2414

1065 1960/10 4208

1040 1973/10 4005

1994/03 2663

1062 1991/06 2803

1994/03 2663

1066 1990/12 2803

1999/05 2663

1082 1994/10 2663

1076 1996/06 6865

330 1997/03 2336

330 1997/03 2336

0106 0045 0061 0025 2 :0

0100 FLW 0024 0030 1 :0

06 FR

06 FR

06 FR

06 FR

06 FR

06 FR

06 FR

06 FR

06 FR

06 FR

06 FR

PS

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

0108

0087

0122

0105

0118

0118

0050 0050 0030 3 :0

0073 0078 0015 1 :0

0047 0080 0030 1 :0

0055 0070 0010 2 :0

0059 0060 0015 1 :0

0060 0070 0015 1 :0

FEET FEET FORMATIONS EXTEND

BRWN CLAY STNS GRVL 0015 GREY SAND GRVL 0062
GREY GRVL STNS CLAY 0084 BRWN LMSN 0112

FILL 0002 LOAM 0003 STNS CLAY 0010 CLAY BLDR

0038 HPAN STNS 0070 FSND 0074 GRVL 0088 BRWN

I1SN 0115

CLAY STNS 0015 GRVL 0075 MSND GRVL 0095 GRVL

0100

BRWN CLAY SAND STNS 0030 BRWN SAND CLAY GRVL

0070 BRWN SAND 0079

LOAM 0001 GRVL STNS 0020 GRVL SAND 0040 GRVL

SAND 0051 BRWN LMSN 0059 BRWN LMSN 0100

BRWN SAND STNS 0040 BLUE CLAY 0080 GRVL 0105
GREY LMSN 0106

LOAM 0001 GRVL STNS 0020 GRVL SAND 0040 GRVL

SAND PEAT 0046 BRWN LMSN FCRD 0050 BRWN LMSN

0100

BRWN SAND STNS 0040 BLUE CLAY 0091 GRVL 0099

GREY LMSN 0114

BRWN CLAY STNS SAND 0015 BRWN CLAY SAND GRVL

0080 GRVL SAND 0082 CGVL 0087

SAND GRVL 0038 BRWN CLAY HPAN 0110 BLOR STNS

0120 SAWN GRVL 14SN 0122

BRWN CLAY SAND STNS 0010 GREY GRVL SAND CLAY
0093 BRWN LMSN 0111

BRWN CLAY STNS 0030 BRWN SAND GRVL 0090 GREY

CLAY GRVL 0102 BRWN ROCK 0120

BRWN CLAY STNS 0025 GREY CLAY STNS 0040 BRWN
GRVL SAND 0085 GREY CLAY STNS GRVL 0102 BRWN
ROCK 0120

BRWN CLAY GRVL BLDR 0024 BRWN CLAY GRVL 0084
BRWN ROCK 0100

LOAM 0002 BRWN CLAY STNS 0095 GRVL CLAY 0120
BRWN CLAY GRVL SOFT 0142 BRWN LMSN SOFT FCRD
0145 BRWN LMSN 0165

PRDG 0004 CLAY GRVL 0060 CLAY SILT MSND 0083
LMSN 0085

CLAY MSND 0035 MSND GRVL CLAY 0110 U.ISN 0119

BRWN CLAY STNS GRVL 0038 GREY CLAY STNS 0080
BRWN SAND GRVL 0110 BRWN ROCK FCRD 0112

1070 1975/04 5469 05 FR

2002/11 2663 06 FR

1040 1965/09 4208 06 FR

1085 1966/07 4208 06 FR

1062 1991/10 2336 06 FR

0090 0018 0020 0016 1 :30 DO

0165 0098 0099 0016 1 :0 DO

0084 0024 0030 0030 0 :30 DO

0116 0070 0080 0020 1 :0 DO

0112 0040 0065 0015 1 :0 DO



WATER WELL DATA SYSTEM Sep 27 2006 PAGE: 206 COUNTY: WELLINGTON GROUND WATER BULLETIN REPORT

MUNICIPALITY UTM CSG KIND WATER STAT PUME TEST TEST
CONCESSION WELL EASTING ELEV

ETC LOT NO NORTNING FEET DATE DRILLER INS WATER FEET FEET FEET GPM HR:MN USE

CONTINUING... PUSLINCH TOWNSHIP

CON 08 027 67— 570700
07298 4811840

CON 08 027 67— 571023
10387 4812773

CON 08 027 67— 571596
02659 4813195

CON 08 027 67— 570420
07576 4811760

CON 08 027 67— 570982
12227 4812348

CON 08 027 67— 570852
09101 4812118

SCREEN OWNER

FEET FEET FORMATIONS EXTEND

CON 08 023 67— 570731

DIA OF FOUND LVL LVL RATE TIME WATER DEPTH LENGTH DEPTHS IN FEET TO WHICH

CON 08 023

CON 08 023

CON 08 023

CON 08 023

CON 08 023

CON 08 023

02651 4814226

67— 570408
08373 4814028
67— 570679
04730 4814288

67— 570680
03501 4814160

67— 570381
09413 4813709

67— 570710
03154 4814210

67— 570540

03907 4814250

1110 1956/06 2414

1082 1985/10 2564

1110 1973/07 2406

1100 1969/08 4208

1059 1988/10 5469

1108 1968/11 2406

1058 1971/04 2406

1059 1988/04 2336

1060 1981/10 2336

2002/11 2663

1070 1960/06 2414

1072 1987/08 2336

04 FR

05 FR

05 FR

06 FR

05 FR

04 FR

05 FR

06 FR

05 FR

06 FR

04 FR

06 FR

0100

0190

0071

0043

0116

0128

0152

0089

0077

0103

0084

0193

0040 0042 0007 4 :0

0030 0150 0012 2

0048 0060 0010 1 :0

0029 0032 0015 1 :0

0054 0054 0008 :45

0035 0045 0010

0027 0029 0020 1 :30

0014 0055 0020 1

0012 0030 0015 1 :0

0068 0073 0015 1

0046 0051 0015 1 :0

0070 0095 0025 1 :0

CON

CON

CON

CON

CON

08 025 67— 571271
09238 4813837

08 026 67— 571480
07517 4813420

08 027 67— 571005

14339 4810508
08 027 67— 570425

02658 4811720

08 027 67— 570538
08923 4811968

DO

DO

DO

DO

DO

DO

DO

DO

DO

DO

CO

DO

CO

DO

DO

IN

IN CO

CO

GRVL CLAY BLDR 0042 MSND GRVL 0094 CLAY MSND
0097 BRWN LMSN 0118

CLAY STNS 0025 GRVL 0060 SILT 0088 LMSN 0190

PRDG 0005 BRWN CLAY STNS 0035 BRWN CLAY GRVL
0070 GRVI 0072

PRDG 0004 GREY CLAY GRVL 0014 GREY CLAY 0036
GREY CLAY GRVL STNS 0040 GRVL 0043

BRWN CLAY SAND LOOS 0006 GRVL LOOS 0109 LMSN
0120

LOAM 0001 BRWN CLAY STNS 0038 BRWN CLAY GRVL
0090 BRWN LMSN 0134

BRWN BLDR CLAY GRVL 0018 BRWN MSND SILT 0025
BRWN GRVL CLAY 0065 GREY GRVL CLAY 0085 GREY
MSND GRVL 0099 GREY GRVL 0100 BRWN ROCK 0152
GREY ROCK 0155

BRWN GRVL CLAY SAND 0030 BRWN CSND GRVL 0075
BRWN CLAY SAND GRVL 0085 BRWN ROCK 0089

BRWN CLAY GRVL STNS 0032 GREY CLAY GRVL STNS
0070 GREY STNS 0075 BRWN STNS 0078

BRWN CLAY STNS 0102 GRVL 0103

BRWN CLAY STNS 0020 BRWN HPAN GRVL 0052 CSND
GRVL 0069 BRWN LMSN 0095

BRWN CLAY SAND GRVL 0012 BRWN CLAY SAND GRVL
0037 GREY CLAY SAND 0055 GREY CLAY SAND GRVL
0083 GREY ROCK 0102 BRWN ROCK 0124 BRWN ROCK
0138 GREY ROCK 0145 BRWN ROCK 0160 GREY ROCK
0187 GREY ROCK 0193

BRWN CLAY STNS GRVL 0030 BRWN CLAY GRVL 0080
BRWN STNS LTCL 0118 GREY STNS 0132 BRWN STNS
DKCL 0146

BRWN CLAY SAND STNS 0020 BRWN CLAY GRVL 0097
BRWN ROCK 0120 BRWN ROCK 0161

CLAY MSND STNS 0015 GREY CLAY MSND GRVL 0055
LMSN 0064

BRWN SAND STNS BLDR 0062 BRWN GRVL SAND PCKD
0080

PRDR 0183 GREY ROCK 0280

BRWN CLAY STNS 0080 GREY GRVL CLAY 0117 WHIT
LMSN 0142

1060 1980/07 2336 05 FR 0146 0037 0065 0008 1 :0

1049 1990/06 2336

1056 1967/07 4208

1070 1981/11 4868

337 1997/03 2336

1108 1987/05 4207

06 FR

06 FR

06 FR

06 FR

06 FR

0160

0060

0068

0260

0139

0100 0125 0010 1

0006 0025 0025 1 :0

0018 0018 1 :0

0065 0092 0013 1 :0

0068 0140 0010 1 :0
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MOE Water Well Records 
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Calculation Worksheets 
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Puslinch Development

MOE Mass Balance Equation 

Nitrate Loading Calculations

Lot 1 Carrying Capacity

Qt Ct = Qe Ce + Qi Ci

INPUT Parameters

Where: Daily Sewage Per Employee 75

Number of Employees 130

Qe 3559 m
3
/year Sewage Effluent Volume Daily Design Flow Rate (L/day) 9750

Qi 25750 m
3
/year Infiltration Volume = (recharge * study area) Study Area (m2) 103000 10.3 ha

Qt 29308.75 m
3
/year Total Volume Recharge (mm/year) 250

Ce 40000 mg/m
3

Concentration of sewage effluent Concentration of sewage effluent (mg/L) 40 mg/L

Ci 100 mg/m
3

Concentration of precipitation Concentration of precipitation (mg/L) 0.1 mg/L

Ct = (QeCe+QiCi)/Qt

Asssume flow must be <10,000 L per day

QeCe 142350000 mg/year

QiCi 2575000 mg/year

Ct = 4945 mg/m
3

Concentration of nitrate after dilution

4.94 mg/L

Therefore the carrying capacity of the land, assuming dry industrial uses, is 130 employees.

R.J. Burnside & Associates Limited

300032929

Black Shoemaker Robinson Donaldson Ltd.

March 2013



Puslinch Development

MOE Mass Balance Equation 

Nitrate Loading Calculations

Lot 2 Carrying Capacity

Qt Ct = Qe Ce + Qi Ci

INPUT Parameters

Where: Daily Sewage Per Employee 75

Number of Employees 130

Qe 3559 m
3
/year Sewage Effluent Volume Daily Design Flow Rate (L/day) 9750

Qi 13500 m
3
/year Infiltration Volume = (recharge * study area) Study Area (m2) 54000 5.4 ha

Qt 17058.75 m
3
/year Total Volume Recharge (mm/year) 250

Ce 40000 mg/m
3

Concentration of sewage effluent Concentration of sewage effluent (mg/L) 40 mg/L

Ci 100 mg/m
3

Concentration of precipitation Concentration of precipitation (mg/L) 0.1 mg/L

Ct = (QeCe+QiCi)/Qt

QeCe 142350000 mg/year

QiCi 1350000 mg/year

Ct = 8424 mg/m
3

Concentration of nitrate after dilution

8.42 mg/L

Therefore the carrying capacity of the land, assuming dry industrial uses, is 130 employees.

R.J. Burnside & Associates Limited

300032929

Black Shoemaker Robinson Donaldson Ltd.

March 2013



Puslinch Development

MOE Mass Balance Equation 

Nitrate Loading Calculations

Lot 3 Carrying Capacity

Qt Ct = Qe Ce + Qi Ci

INPUT Parameters

Where: Daily Sewage Per Employee 75

Number of Employees 60

Qe 1643 m
3
/year Sewage Effluent Volume Daily Design Flow Rate (L/day) 4500

Qi 5000 m
3
/year Infiltration Volume = (recharge * study area) Study Area (m2) 20000 2 ha

Qt 6642.5 m
3
/year Total Volume Recharge (mm/year) 250

Ce 40000 mg/m
3

Concentration of sewage effluent Concentration of sewage effluent (mg/L) 40 mg/L

Ci 100 mg/m
3

Concentration of precipitation Concentration of precipitation (mg/L) 0.1 mg/L

Ct = (QeCe+QiCi)/Qt

QeCe 65700000 mg/year

QiCi 500000 mg/year

Ct = 9966 mg/m
3

Concentration of nitrate after dilution

9.97 mg/L

Therefore the carrying capacity of the land, assuming dry industrial uses, is 60 employees.

R.J. Burnside & Associates Limited

300032929

Black Shoemaker Robinson Donaldson Ltd.

March 2013
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Geotechnical Investigation 
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