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ABSTRACT

Terraprobe Limited was retained by Wellings Planning Consultants Inc. on behalf of Ms. G. Devins to
conduct a preliminary hydrogeological study for a proposed residential development in the Hamlet of Glen
Williams (Part of the West Half of Lot 21, Concession 9 (Esquesing), Hamlet of Glen Williams, Regional
Municipality of Halton). The purpose of the study was to assess the following:

(i) The shallow soil and ground water conditions as they relate to the design and construction of septic
tank and tile field systems.

(ii) The potential effect of tile fields on local ground water quality and nearby residential water supplies
(wells).

A preliminary terrain analysis of the site and surrounding area was conducted to assess local geologic and
hydrogeologic conditions. The analysis consisted of a review of selected geologic and hydrogeologic data
for the site. Shallow soil conditions were assessed through 11 test pits excavated on the site. A door-to-door
survey was conducted to assess the location and nature of water supplies on adjacent lands.

The results of the preliminary hydrogeologic evaluation indicate the following:

(i) The site is not situated in a hydrogeologically-sensitive area, based on the Halton Aquifer
Management Plan. 

(ii) The site is generally characterized by low permeability glacial till materials. These soils are suitable
for the construction of individual septic systems. Fully raised filter beds or shallow buried trench
systems will be required. It is understood that tertiary treatment units will be used at each lot.

(iii) The site will be serviced with municipal piped water. Immediately adjacent properties are currently
serviced with municipal piped water. 

(iv) With the use of tertiary treatment units at each lot, the lot size for the development will be governed
by the area required to site the building envelope and tile field. This will permit a minimum lot size
of about 3,000 sq.m.
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The following additional studies must be conducted as part of final approval and design of the development:

(i) An updated door-to-door survey must be conducted to confirm the presence and nature of any
remaining water wells within approximately 500 m of the site.

(ii) Several monitoring wells must be installed at the site to assess shallow ground water quality,
particularly with respect to nitrate concentrations. 

(iii) Test pits must be dug on each lot after site grading to confirm shallow soil conditions.

(iv) The design and siting of the tile field systems must be conducted by a qualified professional, in
accordance with the requirements of the Ontario Building Code.
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1.0 INTRODUCTION

Terraprobe Limited was retained by Wellings Planning Consultants Inc. on behalf of Ms. G. Devins to
conduct a preliminary hydrogeological study for a proposed residential development in the Hamlet of Glen
Williams (Part of the West Half of Lot 21, Concession 9 (Esquesing), Hamlet of Glen Williams, Regional
Municipality of Halton). The purpose of the study was to assess the following:

(i) The shallow soil and ground water conditions as they relate to the design and construction of septic
tank and tile field systems.

(ii) The potential effect of tile fields on local ground water quality and nearby residential water supplies
(wells).



G. Devins, c/o Wellings Planning Consultants Inc. June 6, 2006
Proposed Residential Subdivision, Georgetown File No. 1-91-0198

Terraprobe
Page No. 3

2.0 SITE AND PROJECT DESCRIPTION

The site is located to the northwest of Georgetown on Part of the West Half of Lot 21, Concession 9
(Esquesing), Hamlet of Glen Williams, Regional Municipality of Halton (ref. Figures 1 and 2). The property
is situated along the eastern side of the 8th Line to the north of Wildwood Road. It is bounded to the north and
west by existing agricultural lands. A residential subdivision is located to the east of the site, and existing
residential dwellings abut the property to the south and west (along the 8th Line). An abandoned railway right-
of-way is located along the eastern property line.

The property is comprised of some 6.88 hectares (17.2 acres) of primarily fallow agricultural land, with
occasional trees along the fence lines. The property itself is subdivided into a number of smaller fields.

The overall topography of the site is gently sloping from the northeast to southwest with a total relief on the
order of 3 to 4 m. A drainage swale is situated on the eastern and southern property lines, conveying surface
water flow from the north to the south and then to the west towards the 8th Line. Another swale is located at
the northwestern portion of the property, and drains to the southwest to the 8th Line.

The proposed development will be serviced by an internal roadway as shown on Figure 2. The development
will be serviced with municipal water and storm sewers, and with individual septic tank and tile field systems.
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3.0 PROCEDURE

A preliminary terrain analysis of the site and surrounding area was conducted to assess local geologic and
hydrogeologic conditions. The analysis consisted of a review of selected geologic and hydrogeologic data
for the area. The following documents were reviewed during the preparation of this report:

• Ministry of Environment water well records for wells within approximately 2 km of the site.
• Palaeozoic Geology, Brampton, Southern Ontario, Map 2337; Ontario Division of Mines, 1976.

1:50,000. 
• Brampton Area, Southern Ontario, Industrial Mineral Resources Sheet, Map 2176; Ontario

Department of Mines, 1969. 1:63,360.
• Brampton Area, Southern Ontario, Drift Thickness Sheet, Map 2179; Ontario Department of Mines,

1969. 1:63,360.
• Physiography of Southern Ontario, Map 2715; Ontario Geological Survey, Ontario Ministry of

Natural Resources, 1984. 1:600,000.
• Halton Aquifer Management Plan, Phase 1 Report, February 1996.
• Halton Urban and Rural Servicing Guidelines, Water Supply and Sanitary Sewage Disposal, 2000.
• Glenn Williams Integrated Planning Project; Scoped Subwatershed Plan, January 2003.

A field investigation of the property was conducted on June 19, 1991, as part of an earlier site investigation.
No land use changes have occurred at the site since that date. The investigation consisted of the excavation
of 11 shallow test pits to depths of between 2.7 and 3.8 m depth.

The test pits were excavated with a rubber tired backhoe. Representative samples of the soil from each test
pit were obtained and transported to our laboratory for detailed inspection and testing. The test pits were
backfilled to grade once all the pits were excavated to observe seepage conditions. Standpipes were left in
all of the test pits to measure water levels at a later date.

The field work was supervised throughout by a member of our staff who located the test pits, directed the
digging and sampling operations, and logged the test pit excavations.

Standpipe piezometers were left in each of the test pits to monitor shallow ground water levels. The
standpipes were comprised of 12 mm I.D. CPVC tubing, which were saw-slotted near the base and placed
to the base of the test pit as shown on the accompanying test pit logs.
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The locations of the test pits were determined by our field representative relative to existing physical features
and property lines. The elevations of the test pits were estimated from the topographic contours provided on
the site plan.
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4.0 SUBSURFACE CONDITIONS

4.1 Local Conditions

Based on local geologic mapping, the site is located within a clay/silt till plain. The underlying bedrock
consists of red shale of the Queenston Formation. Based on published data, the depth to the bedrock in the
immediate vicinity of the site ranges between about 2 and 7 m below grades.

4.2 Local Ground Water Usage and Hydrogeology

The records for wells within about 2 km of the site were reviewed to determine the nature of local ground
water resources and use (Concessions 8 to 10, Lots 18 to 24, Town of Halton Hills (Esquesing Township),
Regional Municipality of Halton (ref. Table 1). While this information is helpful in assessing local
hydrogeologic conditions, it is noted that local wells have generally been abandoned in favour of piped
municipal water (see Section 4.4). A summary of the data is presented below:

SUMMARY OF LOCAL WATER WELLS

Total number of wells 260
Number completed in rock 186
Number completed in overburden 74
Depth ranges: Less than 15 m 77

15 to 30 m 134
Greater than 30 m 49

Well diameters: Less than 400 mm (drilled) 189
Greater than 400 mm (bored/dug) 66
Unknown 5

Water quality: Fresh 239*
Mineralized 2+

Saline 8*+

Dry 7
No data 6

Water use: Domestic and/or stock 227#

Municipal/Public Supply 8#

Commercial 4
Industrial 1
Irrigation 3
Cooling/Air Conditioning 1
Dry 7
Unknown 10

Range of Reported Pumping Rates 5 to 9,125 lpm
Range of Specific Capacities 0.1 to 3,000 lpm/m

Notes: * 1 well encountered both fresh water and saline water at different depths
+ 1 well encountered both highly mineralized water and saline water at different depths
# 1 well was used as a source for both public supply and domestic consumption
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This indicates that most of the wells (72%) draw water from a bedrock (shale) aquifer, and most are used for
domestic/stock supply purposes. The local wells are generally small diameter (100 to 200 mm diameter)
drilled wells completed to depths of greater than 30 m.

A summary of the driller’s records for these wells is presented in Table 1.

The Halton Aquifer Management Plan was also reviewed to assess local ground water conditions and flow
directions. Based on the Halton Aquifer Management Plan, the site is not situated in a hydrogeologically-
sensitive area. Ground water flow directions are directed to the south and west toward the Silver Creek. The
Halton Aquifer Management Plan also confirms that the major water bearing unit in the area consists of the
shale bedrock (ref. Figure 3).

Based on the information contained in the well records, it appears that ground water flow in the shale bedrock
aquifer beneath the site is directed to the south and west, towards Silver Creek. Ground water discharge likely
occurs into the Silver Creek valley.

4.3 Shallow Subsurface Conditions

Details of the subsurface conditions encountered at the site are summarized below, and are also presented in
the accompanying Test Pit Logs. The soil conditions are confirmed at the test pit locations only and may vary
at other locations. It is noted that the test pits were excavated in 1991 at the locations shown on Figure 2. A
visual inspection of the property was conducted in January 2003. There has been no significant grading or
earthworks on the site since 1991, hence the soil conditions encountered in the 1991 study are considered
representative of current conditions.

In summary, test pits generally encountered silt till soils which graded into red clayey silt till. A deposit of
sandy soil was encountered at the southwest corner of the site. The water table was encountered at depths of
between 1.1 and 2.8 m throughout the site.

Topsoil

Topsoil was encountered in each of the test pits, extending from the ground surface to depths of between 0.2
and 0.7 m below grade. The topsoil was generally composed of silt materials with some organic matter.
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Sand

Sand was encountered in Test Pit 1 at depths of between 0.3 m and the base of the excavation at 3.7 m. The
sand was found to be variable in composition, ranging from a fine to medium sand with a trace of silt and
gravel, to a fine to medium sand, with some gravel, and a trace to some silt. The sand deposits were generally
brown in colour and damp with measured moisture contents of between 3 and 10 percent.

Sandy Gravel

A deposit of coarse sandy gravel, with traces of silt, and occasional cobbles was encountered at the base of
Test Pit 2, from a depth of 2.5 to 3.8 m below existing grades. The sandy gravel was brown in colour, and
was found to be damp, with a measured moisture content of 10 percent.

Sandy Silt

Brown to reddish brown sandy silt was encountered immediately beneath the topsoil in three of the test pits
(Test Pits 2, 3, and 4). The soil was variable in composition, ranging from a silt, with some fine sand, and a
trace of gravel; to a sandy silt, with some clay and a trace of gravel. This soil stratum was found to extend
to depths ranging between 1.4 to 2.5 m below existing grades. The sandy silt soil was generally moist with
measured moisture contents of between 10 and 24 percent. 

Sandy Silt Till

A deposit of sandy silt till was generally encountered beneath the topsoil in five of the test pits (Test Pits 3,
6, 7, 8 and 9), extending to depths of between 1.3 to 3.0 m below grades. The till was encountered beneath
the silt soil in Test Pit 3, at a depth of 1.5 m. The material was generally composed of fine sandy silt, with
traces of clay and gravel, and occasional cobbles. The soil was generally moist, with measured moisture
contents of between 10 and 15 percent (average of 13 percent).

Clayey Silt Till

Reddish brown, hard, clayey silt till was encountered in nine of the test pits (Test Pits 4 through 12). This till
was generally encountered beneath the topsoil, or the sandy silt till soil unit, and was found to extend to the
base of each of the test pits (to depths of between 2.7 and 3.7 m). The till was found to range in composition
from sandy clayey silt, to clayey silt with traces of sand.
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The till generally became very hard (blocky) with depth. Given that the red (Queenston) shale bedrock is
reported to be close to the ground surface in the immediately vicinity, it is likely that the till soil grades into
highly weathered shale bedrock near the base of the test pits. The till was generally moist to damp, becoming
drier with depth. The measured moisture contents of the material generally varied between 8 and 12 percent,
although one sample had a measured moisture content of 18 percent.

Ground Water

Seepage was encountered in all of the test pits at the time of the investigation, with the exception of Test
Pits 1, 3 and 11. The depth to seepage, and the water levels in the test pits, are summarized in the following
table. The water levels in the standpipes were measured by our technician on June 24, 1991, when the test
pits were originally excavated. The water levels were also measured on January 21, 2003, in those standpipes
that could be located.

DEPTHS OF SEEPAGE, WATER LEVELS AND
CAVE IN TEST PITS 1 THROUGH 11

Test Pit Depth of Seepage 
(June 19/91)

Depth of Cave
(June 19/91)

Water Level
(June 19/91)

Water Level
(June 24/91)

Water Level
(Jan.21/03)

1 none open dry dry dry

2 2.9 m from 2.5 m 2.9 m 2.8 m -

3 none open dry dry -

4 1.7 m open 3.4 m 2.2 m -

5 2.4 m open 3.4 m 2.1 m -

6 1.8 m open 3.2 m 1.4 m 2.0 m

7 1.6 m open 2.6 m 1.4 m -

8 2.9 m open 2.9 m 2.0 m 2.6 m

9 1.9 m open 3.0 m 1.3 m -

10 - open 3.3 m 1.9 m 2.2 m

11 none open dry 1.5 m -

It should be noted that ground water levels will be subject to seasonal variations. The water levels noted in
2003 are consistently lower than those in 1991.
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4.4 Results of Door-to-Door Survey

A door-to-door survey was conducted on the residences adjacent to the site, along the 8th Line, Wildwood
Road, and in the Meagan Meadows subdivision in 1991. There has been no significant development since
1991, hence a door-to-door survey was not conducted as part of the current study. The results of the survey
indicated that most of the immediately adjacent lots are serviced with municipal water, and individual septic
tank and tile field systems. The residential property immediately to the west and the farm to the north remain
serviced by a private well.

4.5 Review of Applicable Guidelines and Policy

The proposed development will be serviced with private on-site sewage disposal systems. The use of on-site
sewage disposal systems is subject to a number of regional and provincial guidelines and policies. In addition,
a subwatershed study has been conducted in the Glen Williams area which also provides recommendations
regarding on-site sewage disposal systems.

The guidelines and policies which were considered in the assessment of the sewage disposal systems for the
proposed development are discussed in this section of the report.

4.5.1 Region of Halton

The Region of Halton has prepared guidelines regarding private servicing (Guidelines for Hydrogeological
Studies and Standards for Private Services, June 2000). With respect to the Halton Guidelines, the following
specific information is considered relevant to the proposed development:

• Application of the guidelines. In the introduction to the guidelines, it is noted that “The information
contained in this document, is, for the most part, generic in nature and is not intended to provide
detailed methodologies for site-specific studies. These will need to be developed on a case-by-case
basis for individual development applications by the proponents and their consultants.”

• Standard for Evaluation. Section 2.1 of the Halton Guidelines indicates “This section refers to
conventional septic tank and tile field systems, defined in the Ontario Building Code act as a
standard for development evaluation.”, and “New development approvals on private sewage disposal
systems requires a sewage system envelope of 700 m2 is maintained of vacant and suitable land be
set aside and protected to permit the adequate installation of a conventional septic tank and tile bed
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system.” Similarly, Section 5.1 of the guideline states that, “All proposed development on private
services will be reviewed on the basis of being capable of supporting the installation of a
conventional septic tank and tile bed system maintaining an area of vacant and suitable land of at
least 700 m2.”

• Protection of ground water quality. Section 5.1 of the Halton Guideline states that, “The purpose of
the Guideline is to protect the environment and public health by ensuring that development utilizing
individual on-site sewage systems proceeds at a density and scale which will not result in, or cause
degradation of, ground water resources in exceedance of acceptable limits. Compliance with
acceptable limits shall be demonstrated through predictions of the development’s nitrate impact on
the ground water at the development boundary and at existing downgradient residences within 500 m
from the development.”

Section 5.2.3 of the Guideline indicates that, “For the purposes of predicting the potential for ground
water impacts, a nitrate loading of at least 40 grams per lot per day per residential dwelling shall
normally be used. This is based on expected flows of 1,000 litres per day and a minimum value of 40
mg/litre nitrate/nitrogen in the discharge from domestic/household sewage.”

Based on the above, the Halton Guidelines establish three fundamental factors with respect to assessing
suitable lot sizes and density of development when using on-site sewage systems. These factors are:

• The Guideline is based on the use of conventional septic tank and tile field systems (i.e., without
tertiary treatment systems or other systems which may reduce the nitrate/nitrogen loading in the
sewage).

• The lot size must be sufficient to accommodate the area required for a conventional septic tank and
tile bed system. The Region establishes this as a minimum of 700 m2.

• The nitrate/nitrogen concentration in sewage effluent of 40 grams per lot per day “shall normally be
used”. Again, this is based on the assumption that a septic tank will be used without the use of
tertiary treatment. 

As noted subsequently in this section of the report, the Halton Guidelines are not in conformance with the
policies or recommendations of the Ontario Building Code, the Ministry of Environment, or the Glen
Williams Subwatershed Plan.
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4.5.2 Ministry of Environment Policy

The Ministry of Environment policy for land development using private on-site services is generally found
in “MOEE Hydrogeological Technical Information Requirements for Land Development Applications, April
1995".

The MOE Guidelines provide a similar approach to assessing the nitrate loading in the shallow ground water
system as are provided within the Region of Halton Guidelines. Specifically, the Ministry of Environment
Guidelines suggest the use of a dilution model which mixes infiltrating precipitation with the volume of
sewage generated by the development. The Ministry of Environment policy, however, permits consideration
of other approaches to assessing the nitrate loading into the shallow ground water system. These are noted
below:

• Application of the Guideline (Section 3.0). It is noted that, “this guideline may not apply to non-
standard individual on-site systems which are specifically designed to reduce nitrate loadings. It
should be emphasized that MOEE encourages the development of new technologies for the treatment
of domestic sewage wastes. The Ministry will entertain proposals for development which incorporate
new technologies.” 

• Monitoring-Based Assessments (Section 5.6.1). The Ministry recognizes that it is possible to monitor
the impact of private sewage disposal in nearby developments under similar geologic circumstances,
and use this as a tool in assessing actual nitrate loading of the shallow ground water system.
Specifically, “It is also recognized that processes such as absorption, denitrification, filtration, and
biodegradation may attenuate contaminants as the effluent passes down through the unsaturated
zone and moves into the saturated zone. Since these processes are extremely difficult to quantify with
any accuracy, they are usually only considered as a safety factor. However, if the consultant can
provide documentation to the satisfaction of MOEE regarding the presence and extent of these
processes on site, their impact on nitrate concentrations will be considered.”, and, “In some
instances there may be nearby on-site sewage system-based development in a similar hydrogeologic
environment. If this development has been in place for a lengthy period of time, information on
existing ground water quality could be used to demonstrate the combined effect of all available
attenuative processes. This empirical information may then be used to help predict the impact of the
proposed development.”

Therefore, the Ministry of Environment permits the use of alternative approaches to assess the impact
of the sewage systems on shallow ground water quality. It is noted that both of these alternate
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approaches (the use of individual treatment systems to reduce nitrate levels in the sewage effluent,
and the use of a monitoring-based approach) were proposed to the Region of Halton in
correspondence of October 20, 2003. These were proposed as an alternate method in assessing the
appropriate development density for the site.

4.5.3 Ontario Building Code

The Ontario Building Code is the governing authority for the design and installation of on-site sewage
systems. The Halton Guidelines (Section 3.2.1 (iii)(d) indicates that the proponent must “provide preliminary
documentation on the leaching bed design and tile bed area requirements for sewage disposal systems
conforming to the Ontario Building Code). The Ontario Building Code permits the use of secondary or
tertiary treatment units provided the units are approved by the Building Materials Evaluation Committee. It
is noted that several manufacturers of proprietary treatment systems have obtained approval from the Building
Materials Evaluation Committee for the use of these systems in Ontario. The Ontario Building Code also
provides provisions for the proper long-term maintenance of the tertiary treatment systems. Section 8.9.2.3(2)
of the Building Code indicates, “No person shall operate a treatment unit other than a septic system unless
the person has entered into an agreement whereby servicing and maintenance of treatment unit and its
related components by a person who.... is authorized by the manufacturer to service and maintain that type
of treatment unit.”

The above ensures that there is a mechanism in place to enforce the proper long-term use of the treatment
system. This mechanism is not available for conventional on-site sewage systems. This can be enforced by
the local Building Department, under the provisions of the Building Code.

Tertiary treatment systems are commercially available to provide for the reduction of the nitrogen levels in
domestic sewage. Depending on the type of system, total nitrogen levels ranging from approximately 5 to
20 mg/litre are readily achievable using affordable and available technology, which is approved under the
Ontario Building Code. 

In summary, the Building Code (1997)permits the use of treatment systems which will reduce the level of
nitrogen in the sewage effluent. The Building Code also provides provisions for the proper on-going
maintenance of these systems. 
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4.5.4 Subwatershed Study

The Glen Williams Integrated Planning Project; Scoped Subwatershed Plan was completed in January, 2003
by Dillon Consulting Limited. The study was endorsed by the Region of Halton through its approval of the
Glen Williams Secondary Plan. The document provides recommendations regarding wastewater services for
new developments within the subwatershed area. The subject property is identified in the report as
“Development Area 2", and is designated as future “Hamlet Residential”.

In Section 1.5.1 of their report, Dillon Consulting indicated that the preferred method for wastewater
management in new developments should be municipal servicing, but that “Based on a previous assimilative
capacity study conducted for the community of Inglewood (XCG, 1999), and given the limited extent of the
anticipated development within the Glen Williams Planning Area (approximately 180 lots) as estimated by
the Background Planning Study, the analyses suggests that private septic servicing may be possible without
having significant adverse effects on the Credit River.”

Dillon Consulting concluded that“the primary method for providing wastewater servicing of new
development within the Hamlet should be full Regional services, with connection to the Georgetown WPCP.
However, in localized areas, where it can be demonstrated that connection to the Georgetown WPCP is not
feasible or practical, and subject to Region approval, consideration should be given for development to
proceed on individual septic systems, with additional treatment for nitrogen, phosphorus, and bacteria”.
Dillon Consulting further recommended that a site-specific detailed study demonstrating the suitability of
private septic systems be prepared prior to subdivision approval.

The subwatershed study supports the use of tertiary treatment systems (additional treatment for nitrogen,
phosphorous and bacteria) for private sewage systems within the subwatershed. The subwatershed study also
clearly recognizes that private servicing may be possible without having adverse effects on the Credit River.

4.5.5 Summary of Applicable Guidelines and Policy

The current Halton Region Guidelines were first developed in approximately May 1996. There have been few
significant changes to the Guidelines since that date. The Guidelines were based, in part, on information
contained in the MOE Guidelines of April 1995. Since the date of the original Halton Guidelines, the Ontario
Building Code has been developed and has permitted the use of tertiary treatment systems. Similarly, the Glen
Williams Subwatershed Study, conducted in 2003, also foresees the use of tertiary treatment systems. The
Ministry of Environment Guidelines (1995) encourage the development of new technology for the treatment
of domestic sewage. The Ontario Building Code (1997) has provided the vehicle for approval of the
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performance criteria for these systems (i.e., ensuring that they perform as expected), and for ensuring their
on-going maintenance.

Based on our review, the Halton Guidelines have not been updated recently and do not consider various
approaches to development which are encouraged or accepted under the MOE Guidelines, the Ontario
Building Code, and the Glen Williams Subwatershed Study. 

It is anticipated that tertiary treatment will be required as recommended in the Glen Williams Subwatershed
Study and the new Glen Williams Secondary Plan. This requirement could be contained in subdivision
agreements and/or zoning bylaws which implement the Glen Williams Secondary Plan.
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5.0 RECOMMENDATIONS

The following discussion and recommendations are based on the factual data obtained from this investigation
and are presented for planning and feasibility purposes only. Further consultation may be required for final
design, construction or approval purposes.

The following recommendations are based on consideration of the applicable guidelines and policy for
development of private on-site sewage systems (Halton Guidelines, Ministry of Environment Guidelines,
Ontario Building Code, and Glen Williams Subwatershed Study). It is also based on recognition of several
other important factors including:

• The development should make efficient use of land, in accordance with Provincial planning policy.
• The lot sizes permitted under the current Glen Williams Secondary Plan is approximately 3,000 m2.
• The surrounding areas have been extensively developed with estate residential lots of approximately

2,000 m2. There have been no reports of significant impacts to surface or ground water quality arising
from the sewage disposal systems associated with these lots. The use of a 3,000 m2 minimum lot size
is sufficient to allow siting of a house envelope, and a 700 m2 tile bed envelope, in accordance with
Halton Guidelines.

5.1 On-Site Sewage Systems

The shallow ground water level was found at depths of between 1.4 and 2.8 m below existing grades
throughout much of the site. In addition, all of the test pits encountered silt or clayey silt till soils, with the
exception of Test Pit 1 (excavated in the extreme southwest corner of the property), which encountered sand
soils.

Based on these site conditions, either fully raised septic beds or shallow buried trench systems will be
required over much of the site, due to the slow percolation rate of the till soils, and the high water table.
Locally, such as near Test Pit 1, where well drained sand materials were found, it may be possible to use in-
ground tile fields. Tertiary treatment systems will be used at each lot, such as the Ecoflo ST-650 or the
Waterloo Biofilter, to reduce the nitrate levels in the effluent prior to discharge to the beds.

Site grading activities can substantially alter the character of the soils for the tile beds. Therefore, on
completion of site grading, test pits should be excavated on each lot to verify the soil conditions and water
table for that lot. The test pits should be examined by a qualified professional to confirm the soils and ground
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water conditions for the tile field design. In addition, site specific septic designs should be completed by a
certified designer, as per the requirements of the Ontario Building Code.

Raised filter beds should consist of a minimum thickness of 1.5 m of approved filter sand. Portions of the
sand soils encountered over the site (in the vicinity of Test Pit 1) may be suitable for general grading and
filling in the tile bed areas, but not for the filter bed itself. All sand materials for the beds must be inspected
and approved by a qualified geotechnical engineer prior to placement in any tile bed areas. Each filter bed
will required a 15 m mantle beyond the outer distribution pipe in any direction in which the effluent will
move laterally away from the bed.  

If shallow buried trench systems are to be installed, the base of each trench will need to be a minimum of 900
mm above the high ground water table. On-site soil may be used as backfill in the trench. 

The following setbacks must be observed when siting the septic system components, according to the Ontario
Building Code.

Septic tank and tertiary treatment unit not closer than:
- 1.5 m to any structure
- 3 m to the property line
- 15 m to a well or surface water body

Septic bed (either filter bed or shallow buried trench) not closer than:
- 5 m to any structure
- 3 m to the property lines
- 15 m to a surface water body
- 15 m to a well cased to > 6 m depth
- 30 m to a well cased to < 6 m depth

If a raised filter bed is used, the allowable setbacks for the tile field must be increased by 2 m for each 1 m
that the bed is elevated above the surrounding grades.

Assuming a sewage flow of 3,500 litres per day for a residential dwelling, a filter bed contact area of about
600 square metres would typically be required. Or, if a shallow buried trench system is installed, a total trench
length of about 50 m will be required. Based on this, a typical shallow buried trench septic bed would cover
about 130 square metres.
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The final design and siting of all septic tile beds must be prepared by a qualified professional, to ensure the
intent of the above recommendations is met, and to meet the requirements of the Ontario Building Code.

5.2 Tertiary Treatment System

A variety of tertiary treatment systems are currently approved for use under the Ontario Building Code.
Discussions were held with a Southern Ontario manufacturer (Waterloo Biofilter) to confirm the expected
level of nitrate removal which can be achieved. Information provided by Waterloo Biofilter is included in
Appendix B. In summary, typical domestic sewage contains about 40 mg/L of nitrate. With the use of the
Waterloo Biofilter, a reduction of the nitrate level in the treated effluent to about 15 mg/L is considered
reasonable. It is noted that for the purposes of impact analysis, a conservative value of 20 mg/L of nitrate has
been assumed, as described in Section 5.3 of this report.

The maintenance of the tertiary treatment systems can be regulated under the existing requirements of the
Ontario Building Code, as outlined in Section 4.5.3 of this report. As noted, the OBC states that  “No person
shall operate a treatment unit other than a septic system unless the person has entered into an agreement
whereby servicing and maintenance of the treatment unit and its related components by a person who ...is
authorized by the manufacturer to service and maintain that type of treatment unit.”

The requirement for a tertiary treatment unit at each lot can be included in the subdivision agreement to
further ensure that the systems are installed and maintained correctly. This can include registration on title,
so that owners are aware of the requirement to maintain a service contract for the systems. Several developed
residential subdivisions in Southern Ontario have this type of agreement in place. Examples of the subdivision
agreements from three of these developments are included in Appendix B for reference.

It is concluded  that the proposed tertiary treatment systems for the subject site can be maintained through
existing regulatory mechanisms, and that little significant municipal involvement would be required to ensure
that the proposed 12-lot subdivision does not create any adverse impact to the surrounding surface or ground
water systems.

5.3 Impact of Sewage Disposal Systems on Shallow Ground Water Quality

The site will be serviced with individual tile field systems, which will be fitted with tertiary treatment units.
Piped municipal water will be provided for water supply. The potential ground water impact of the sewage
disposal from the tile fields was calculated assuming that tertiary treatment units were applied which would
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allow for treatment of the sewage to a level of 20 mg/litre total nitrogen or less. The potential impact on the
shallow ground water quality was then calculated using the Halton Guideline approach (but assuming that
the nitrogen content of the sewage was 20 mg/litre as a result of tertiary treatment rather than 40 mg/litre for
conventional septic tank systems which are considered in the Halton Guideline).

The Halton Guideline approach is used to assess the nitrate loading to the shallow aquifer based on the
assumption that dilution occurs solely by infiltrating water. This approach is simplified and conservative, and
over-estimates the actual nitrate loading in the ground water system. In this approach, it is assumed that:

(i) No denitrification occurs in the ground water.
(ii) The infiltrating rain water has a negligible nitrate content.
(iii) There is no ground water flow or recharge from outside of the site which will dilute the sewage. 

Based on the topography, soil type, and vegetative cover, an infiltration rate of 180 mm/yr is estimated into
the shallow soil zone. This is equivalent to 12,400 m3 of infiltration per year over the approximate 6.88 ha
property. An average of about 365  m3/annum of sewage will be produced by each lot, based on a flow of
about 1,000 litres per day per dwelling. The sewage is expected to contain about 20 mg/L nitrate after tertiary
treatment.

By means of a mass balance approach, the nitrate loading for the proposed development was evaluated based
on three scenarios:

• Existing Lot Layout. The currently proposed development will consist of 12 residential lots. The
estimated infiltration rate at the site is 180 mm/yr. Under these conditions, it is calculated that the
nitrate in the effluent would be diluted to about 5.2 mg/litre.

• Maximum Lot Layout. Using the same variables as above (i.e. infiltration rate of 180 mm/yr, and 365
m3/annum of sewage per lot), the theoretical maximum number of lots was calculated for the
development area. A theoretical maximum of 34 lots could be developed without exceeding the 10
mg/litre guideline limit.

• Region of Halton Maximum Lot Layout. The Region of Halton has suggested an infiltration rate of
125 mm/yr for the property. Based on this, the theoretical maximum number of lots for the property
would be 23.
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The actual lot size must also be governed by the area required to site the house envelope and tile field system.
The Halton Guidelines require a minimum sewage system envelope of 700 m2. On this basis, the minimum
lot size will be approximately 3,000 sq.m. This minimum lot size will govern the development density, rather
than the nitrate loading into the shallow ground water.

The above calculation assumes that all of the nitrate will reach the aquifer. This is the worst case scenario.
The actual nitrate loading will be considerably lower since low permeability of the clayey silt till will limit
the downward migration of nitrate to the lower ground water system.

As noted previously, regional ground water flow in the area is directed towards the south and west. The
proposed development and the properties situated to the south are serviced with municipal piped water.
Therefore, there are no existing or future users of the ground water resource in this immediate area. This
indicates that the tile fields for the proposed development will not adversely affect local ground water
supplies.

An updated door-to-door survey of all dwellings within 500 m will be required as part of final development
approvals for the site. At that time, the location and nature of any remaining wells within 500 m of the site
can be determined. However, based on the available information, there appear to be only two wells remaining
downgradient or immediately adjacent to the site.
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6.0 REQUIREMENTS FOR FURTHER STUDY

The results of the preliminary hydrogeologic evaluation indicate the following:

(i) The site is not situated in a hydrogeologically-sensitive area, based on the Halton Aquifer
Management Plan. 

(ii) The site is generally characterized by low permeability glacial till materials. These soils are suitable
for the construction of septic tank and tile field systems. Fully raised filter beds or shallow buried
trench systems will be required. Tertiary treatment units will be used at each lot.

(iii) The site will be serviced with municipal piped water. Most of the immediately adjacent properties
are currently serviced with municipal piped water. 

Based on these considerations, it is feasible to develop the property with 12 lots serviced with individual
septic systems. The following additional studies must be conducted as part of final approval and design of
the development:

(i) An updated door-to-door survey must be conducted to confirm the presence and nature of any
remaining water wells within approximately 500 m of the site.

(ii) Several monitoring wells must be installed at the site to assess shallow ground water quality,
particularly with respect to nitrate concentrations. 

(iii) Test pits must be dug on each lot after site grading to confirm shallow soil conditions.

(iv) The design and siting of the tile field systems must be conducted by a qualified professional, in
accordance with the requirements of the Ontario Building Code. The use of tertiary treatment systems
is recommended to achieve a total nitrogen concentration of 20 mg/litre in the sewage effluent. The
use of tertiary treatment systems is in accordance with the Ontario Building Code and the Glen
Williams Subwatershed Plan.
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We trust this description is suitable for your present purposes. Should you have any questions regarding this
matter, please do not hesitate to contact this office.

Yours truly,

Terraprobe Limited

Serena Oyama, B.E.S., C.Tech. Paul W. Bowen, P.Geo., P.Eng.
Environmental Technician Principal
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 Terraprobe ABBREVIATIONS, TERMINOLOGY, 
GENERAL INFORMATION

BOREHOLE LOGS

SAMPLING METHOD

SS split spoon
ST Shelby tube
AS auger sample
WS wash sample
RC rock core

WH weight of hammer
PH pressure, hydraulic

PENETRATION RESISTANCE

Standard Penetration Test (SPT) resistance (‘N’ values) is defined as the
number of blows by a hammer weighing 63.6 kg (140 lb.) falling freely for a
distance of 0.76 m (30 in.) required to advance a standard 50 mm (2 in.)
diameter split spoon sampler for a distance of 0.3 m (12 in.). 

Dynamic Cone Test (DCT) resistance is defined as the number of blows by a
hammer weighing 63.6 kg (140 lb.) falling freely for a distance of 0.76 m (30 in.)
required to advance a conical steel point of 50 mm (2 in.) diameter and with 60°
sides on ‘A’ size drill rods for a distance of 0.3 m (12 in.). 

SOIL DESCRIPTION -  COHESIONLESS SOILS

Relative Density ‘N’ value

very loose  < 4
loose  4 - 10
compact 10 - 30
dense 30 - 50
very dense  > 50

SOIL DESCRIPTION  -  COHESIVE SOILS

Consistency Undrained Shear ‘N’ value
Strength, kPa

very soft < 12  < 2
soft 12 - 25  2 - 4
firm 25 - 50  4 - 8
stiff 50 - 100  8 - 16
very stiff 100 - 200 16 - 32
hard > 200  > 32

SOIL COMPOSITION

% by weight

‘trace’ (e.g. trace silt)  < 10
‘some’ (e.g. some gravel) 10 - 20
adjective (e.g. sandy) 20 - 35
‘and’ (e.g. sand and gravel) 35 - 50

TESTS, SYMBOLS

MH mechanical sieve and hydrometer analysis
w, wc water content
wl liquid limit
wp plastic limit
Ip plasticity index
k coefficient of permeability
( soil unit weight, bulk
N’ angle of internal friction
c’ cohesion shear strength
Cc compression index

GENERAL INFORMATION, LIMITATIONS

The conclusions and recommendations provided in this report are based on the factual information obtained
from the boreholes and/or test pits. Subsurface conditions between the test holes may vary. 

The engineering interpretation and report recommendations are given only for the specific project detailed
within, and only for the original client. Any third party decision, reliance, or use of this report is the sole and
exclusive responsibility of such third party. The number and siting of boreholes and/or test pits may not be
sufficient to determine all factors required for different purposes. 

It is recommended Terraprobe be retained to review the project final design and to provide construction
inspection and testing. 














































