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To: Mike Losee, City of London (City)

From: Debra Ballard, Dillon Consulting Limited (Dillon)

cc: Paul Donahue, Dillon
Rob Kell, Dillon
Wesley Abbott, City

Date: July 15, 2020

Subject: Existing Conditions Assessment W12A Landfill

Our File: 17-6665

The following information provides a review of background information available to take
into consideration for the Alternative Methods assessment for the proposed expansion
of the existing W12A Landfill.

1. Background Studies

1.1. Earth Tech Stormwater Management Master Plan (2002)

The W12A Stormwater Master Plan was undertaken to review the existing
stormwater management plan and identify a preferred stormwater management
plan for the Site.  The Stormwater Master Plan aimed to ensure that drainage
leaving the Site does not adversely affect surface water resources downstream,
and that internal stormwater drainage does not adversely affect site operations.

Specific stormwater objectives for the subject site were detailed as follows:

Control ows from the site so there is no increase in peak ow in the
downstream receiving watercourses, and no increase in ooding, for
design ow events up to a 100-year storm
Over-control peak ows from more frequent storms (i.e., the 5-year and
less severe events) to reduce the potential for erosion in the downstream
watercourses
Minimize the sediment loading into the downstream watercourses by
reducing the generation of sediment and providing for the removal of
suspended sediment from site stormwater prior to off-site discharge
Provide a signi cant level of enhancement to the downstream habitat
potential by releasing stormwater over extended periods of time, and
enhancing base ow in the watercourses where feasible
Control runoff from active land ll areas to limit the potential for off-site
pollutant migration.

The report describes the stormwater management design parameters proposed
in the Master Plan.  Of note to the continuing development of the landfill are the
following:
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Post development impervious level for the landfill will be 55%, based on
modelling results.  The runoff is generally similar to that expected for an
urban area with 55% impervious area
Level 2 control was used for determining the water quality storage
requirements for catchments within the Dodd Creek Subwatershed (70
m3/ha permanent volume, 40 m3/ha active volume)
Level 1 control was used for determining the water quality storage
requirements for catchments within the Dingman Creek Subwatershed
(150 m3/ha permanent volume, 40 m3/ha active volume)
For the Dodd Creek Subwatershed, the settling of sediment is facilitated
by long detention times and slow release rates for all storms less intense
than the 5-year design event
Proposed erosion control storage will be at least as large as the
requirement identified in the main body of the report of the Dingman Creek
Subwatershed study (375 m3/ha).

It is noted that Pond 1 is the only pond with an active storage volume that meets 
the erosion control requirements detailed in the Stormwater Master Plan, with 
the other three ponds being undersized.  This does not take into consideration 
the requirement for attenuation of rainfall events up to the 100-year event, the 
storage volume for which would be in addition to the erosion control volume.  

1.2. Dillon Consulting Limited Surface Water Background Study (2005)

This report was undertaken in 2005 to assist in the planning process and
continued evolution of the W12A Landfill facility into an integrated waste
management facility.  The investigation included a background area study,
surface water assessment, geomorphic analysis and the development of a
surface water management plan.

This report describes the stormwater management design parameters used in
the plan.  Of note to the continuing development of the landfill are the following:

Existing stormwater ponds within the W12A Landfill site were being
upgraded to provide the highest level of quality control of stormwater
runoff and further reduce Total Suspended Solids load to downstream
receiving watercourses
Many streams within the Study Area have been altered to improve
drainage characteristics by straightening and deepening the channels.
Deep, confined channels tend to exhibit substantially higher peak flow
velocities (due to small top-width and deep flow depth) compared to
unconfined channels with equivalent flow rate.  Natural stream
morphology and associated instream habitat have been significantly
impacted in the altered streams
Very few (less than 10%) of the watercourses within the study’s study area
have vegetated streambanks, typically consisting of woody species and,
as a result, banks are unstable, erosion and scour is prevalent, water
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temperatures are high and soil transported from adjacent lands readily 
enters the watercourses
Thirteen pipe culverts and one rigid frame open footing box culvert exist 
around the perimeter of the existing landfill area.

2. Subwatershed Studies

The existing W12A Landfill is situated between two large subwatersheds.  Divided
diagonally from the southwest to northeast corner, the northerly portion of the Site
falls within the Dingman Creek Subwatershed (approximately 13 ha), while the
southerly portion of the Site Study Area falls within the Dodd Creek Subwatershed
(remainder of Site).  The Dingman Creek subwatershed falls within the jurisdiction of
the Upper Thames River Conservation Authority while Dodd Creek falls under the
regulatory powers of the Kettle Creek Conservation Authority.

2.1. Dingman Creek Subwatershed Background Study
The original Dingman Creek Subwatershed Study (DCSS) was initiated in
October 1992 by the City of London.  In 2005, the DCSS was updated (2005
DCSSU).  The update was undertaken by Delcan Corporation under the
direction of the City of London with the direct involvement and guidance of a
Technical Advisory Committee.  In February 2016, Parsons Corporation updated
the 2005 DCSSU (2016 DCSSU), and this updated document was used for this
assessment.

The 2005 DCSSU included a stormwater management strategy for the
subcatchment within which the landfill site is located (Tributary R).  This included
detaining the 25 mm 24 hour storm in new urban areas and releasing it over a
period of up to 72 hours for erosion control, and control of post development flow
to predevelopment flow for the 1:100 year rainfall event.

The 2016 DCSSU report suggests that peak attenuation control measures from
the 2005 DCSSU are being met in the majority of cases, and erosion control
measures are effectively meeting the erosion target.  The 2016 DCSSU does not
specify new or different standards to be met moving forward.

2.2. Kettle and Dodd Creek Subwatershed Study
The Subwatershed Plan for the Upper Kettle Creek and Dodd Creek
Subwatersheds was completed in May 1995.  This plan provided a series of
management options that could be applied together to meet the objectives of the
plan.  It should be noted that at the time this report was completed, the
subwatershed did not have future growth proposed, and the recommended plan
addressed problems resulting from existing land uses.

The plan indicates that flooding of buildings and other structures within the Kettle
and Dodd Creek subwatersheds is not known to be a problem under existing
conditions and no strategy was proposed for reducing flooding within the
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catchment area.  It also noted that detailed oodplain mapping should be
prepared on an as needed basis along those watercourses where urban/rural
development may occur.

The plan also detailed that existing water quality within the subwatershed was
generally poorer than other subwatersheds under study in the City of London,
including high wet weather concentrations of suspended solids.  Quality/quantity
control measures suggested for rural areas included the options of installing
settling basins for stormwater runoff.

No recommendations for erosion control via detention and slow release were
provided within the plan.

3. Current Existing Conditions within the Landfill Site

Information on the existing approved stormwater management facilities installed at
the Site Study Area were obtained from the Amended Certificate of Approval
Municipal and Private Sewage Works Number 4175-8C4SD5 (2011).  It provided
catchment areas, permanent and active storage volumes and outlet structure
information for each of the four ponds present on the landfill site.  This information is
summarized in Table 1 below.

Table 1: Existing Pond Information Summary

Pond
Name

Catchment
Area (ha)

Permanent
Storage
Volume

(m3)

Active
Storage
Volume

(m3)

Outlet Structure Details

Pond
1

14.4 2470

(at 273.2
masl)

5800 150 mm diameter Hickenbottom
outlet structure inside a 1500 mm
diameter perforated corrugated
steel pipe (CSP) riser structure with
clear stone filter discharging
through a 1200 mm diameter
manhole equipped with 150 mm
diameter gate valve into an existing
900 mm diameter CSP culvert to
Drainage Ditch 7.

Pond
2/3

29.6 2660

(at 271.2
masl)

11100 300 mm diameter Hickenbottom
outlet structure placed inside a
1500 mm diameter perforated CSP
riser structure connected to a 29 m
long 300 mm diameter polyvinyl
chloride (PVC) pipe passing
through a 1200 mm diameter
manhole equipped with 300 mm
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diameter gate valve discharging
into an existing outlet ditch and one
ditch inlet structure with invert
elevation of 272.2 metres above
sea level (masl) discharging
through a 18 m long 750 mm
diameter concrete pipe into an
existing outlet Drainage Ditch 5.

Pond
4

57.7 5200

(at 269.7
masl)

20200 125 mm diameter Hickenbottom
outlet structure placed inside a
1500 mm diameter perforated CSP
riser structure with clear stone filter,
discharging through a 29 m long
150 mm diameter non-perforated
PVC pipe equipped with a 150 mm
gate valve into a 1200 mm diameter
manhole and then through a 29 m
long 450 mm diameter pipe into an
outlet ditch equipped with a 1650
mm x 900 mm concrete box with
open grated top at invert elevation
of 271.0 masl and discharging
through an existing 1050 mm
diameter pipe into Drainage Ditch
3.

Pond
5

41.0 3690

(at 268.5
masl)

11800 900 mm diameter pipe into an
outlet structure manhole equipped
with an overflow weir at elevation
269.4 masl, a 600 mm x 600 mm
slide gate valve with a 150 mm
diameter orifice, discharging
through 900 mm diameter outlet
pipe into Drainage Ditch1.

The information provided in this document differed from the original design volumes
for the stormwater management facility in the Stormwater Master Plan, and likely
reflects the upgrading of these devices as was described in the Surface Water
Background Study (2005).  The permanent storage volume provided in SWM Pond 1
is sufficient to meet Enhanced 80% long-term suspended solids removal, all other
ponds have permanent storage volumes sufficient to provide Normal 70% long-term
suspended solids removal.
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3.1. Existing Environmental Conditions

A site investigation was undertaken on May 20, 2020, by Dillon Consulting staff
to confirm overland flow routes, drainage boundaries and outlet locations of
surface water features.  The results of this field investigation are summarised in
the following subsections.

3.1.1. Inventory of Existing Hydraulic Structures and Surrounding Characteristics

The following section provides an overview of the existing surface water features
adjacent to, or receiving flow from the W12A Landfill as surveyed on May 20,
2020.  There were 14 hydraulic structure locations surveyed.  They consist of
pipe culverts or tile drains of various diameters and one rigid frame open footing
box culvert.  The location of the surface water structures are shown on Figure 1,
attached; the location numbers correspond to a condition assessment, brief
description and photo within the text of this section.

Photo 1: Location 1 – Culvert
Inlet

Photo 2: Location 1 – Culvert Outlet

Location 1, shown in Photo 1 and Photo 2 consists of a 250 mm diameter CSP
culvert that directs ditch flow from the south side of Scotland Drive to the north.
At the inlet of the culvert there is a narrow defined channel with some standing
water, but no flow through the culvert at the time of survey.  The base of the
culvert has structurally deteriorated at both the upstream and downstream ends.
At the downstream end of the culvert there has been erosion of bed material
from under the culvert outlet and the surrounding bank.  The downstream end of
the culvert is moderately perched with the pipe outlet approximately 200 mm
above the channel invert.  At the time of survey there was standing water in the
pool under the culvert and some debris in the ditch drain around the culvert.
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Photo 3: Location 2 – Culvert
Inlet

Photo 4: Location 2 – Culvert
Outlet

Photo 5: Location 2 – Downstream
Channel

Location 2, shown in Photo 3, Photo 4
and Photo 5 consists of a 375 mm
diameter CSP culvert that directs ditch
flow from the south side of Scotland
Drive to the north.  At the upstream end
of the culvert, defined channels 300-400
mm wide convey flow from the east and
west along Scotland Drive.  The
upstream inlet to the culvert was
damaged and partially submerged.
There is standing water at the inlet to
this culvert, but it was not flowing at the
time of the survey.

The culvert discharges into a well-defined ravine that meanders through the
woodlot to the north.  The ravine in which the watercourse flows exhibits signs
of significant erosion and mass wasting; attempts to stabilize the road
embankment have been done through the use of broken concrete and rip-rap
(as noted in photos).  At the time of survey there was no water flowing through
the culvert pipe; however, there was moving water within the watercourse
downstream of the culvert outlet erosion protection.
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Photo 6: Location 3 – Culvert
Inlet

Photo 7: Location 3 –
Downstream Channel

Photo 8: Location 3 – Culvert
Outlet

Location 3 consists of a 300 mm
diameter CSP culvert, which directs
ditch flow from the south side of
Scotland Drive to the north.  The inlet to
this culvert is partially buried with
sediment deposition to approximately
half of the culvert barrel height.  At the
time of survey there was less than 1 L/s
flowing into this culvert, it is unclear
where this water was discharging.  The
outlet of the culvert is covered by grass
and there was no outflow from the
culvert at the time of survey.

Downstream of the culvert, there is a defined channel with silt deposition along
the base to a grated ditch inlet to a closed tile drain.  The outlet of this closed
system was not able to be determined at the time of survey and is not apparent
from aerial photographs.

Photo 9: Location 4 – Culvert
Inlet

Photo 10: Location 4 – Culvert Outlet
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Location 4, shown in Photo 9 and Photo 10, consists of an unknown diameter
culvert, which directs ditch flow from the south side of Scotland Drive to the
north.  The upstream inlet to this culvert was completely submerged by ponded
water and deposited sediment at the time of survey.  The outlet to this culvert
was not able to be found at the time of survey as it was covered with vegetation.
However, there were indicators that water had flowed through the area.

Photo 11: Location 5 –
Upstream Pond

Photo 12: Location 5 – Culvert
Inlet

Photo 13: Location 5 – Culvert
Outlet

Location 5, shown in Photo 11, Photo 12
and Photo 13 consists of a 525 mm
diameter CSP pipe that directs ditch
flow from the south side of Scotland
Drive to the north.  Approximately 100 m
upstream of the pipe is a watering
hole/pond area (Pond A) with no defined
outlet that may retain some flow from
the catchment.  The culvert inlet is
partially submerged with 100 mm of
standing water at the inlet.

Approximately 3 m downstream of the culvert inlet a joint between pipe sections
has broken cleanly, such that the inlet section of pipe is completely detached
from the remainder of the culvert.  An empty steel drum is lying across the
culvert near the inlet, and another further upstream near the ponded area (as
visible in Photo 11). Subsequent to the site visit, the City of London removed
the drums from the area.

At the downstream outlet there is indications of erosion within the roadside
channel, with vegetation roots and utility cable exposed.  The culvert outlets to a
pool of standing water, approximately 3 m by 5 m surface dimension with a
ponded depth of 450 mm.  The base of the pipe outlet has deteriorated.
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Photo 14: Location 6 – Culvert
Inlet

Photo 15: Location 6 – Culvert
Outlet

Location 6, shown in Photo 14 and Photo 15, consists of a 300 mm diameter
CSP culvert that directs ditch flow from the south side of Scotland Drive to the
north.  The inlet to this culvert is partially buried with sediment disposition to
approximately half of the culvert barrel height.  At the time of survey there was
less than 1 L/s flowing through this culvert.  The outlet from this culvert is
perched, with erosion of the road embankment beneath the pipe and behind the
outlet.  This erosion has undercut the vegetation above the pipe and exposed
the roots of nearby trees.  The undercutting of the outlet has led to the
destabilization of the pipe outlet and a section of pipe has broken from the
culvert and is lying at the base of the eroded bank.  North of Scotland Drive the
watercourse continues in a northerly direction through the wooded area.

Photo 16: Location 7 – Culvert
Inlet

Photo 17: Location 7 – Culvert
Outlet

Location 7, shown in Photo 16 and Photo 17 consists of a 600 mm diameter
concrete pipe culvert that directs flow from the drainage area on the south side
of Scotland Drive to the north.  At the culvert inlet, rip rap has been used to
stabilise the bank and channel upstream of the culvert, water depth in the culvert
was 150 mm at the upstream end.  Depth of flow at the outlet was 200 mm at
the time of survey.  At the time of survey, the culvert was flowing at less than
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1 L/s.   The culvert discharges into a grassy channel approximately 450 mm
wide with a flow depth of 160 mm at the time of survey.  Rip rap has been used
to stabilise the bank above the culvert outlet.

The watercourse forms part of a system of ponds, which originates in an
undulating meadow with mixed land use to the south of Scotland Road.  The
eastern pond (Pond C) does not have an outlet structure.  Instead, during
rainfall, water in excess of the pond capacity will overflow in a westerly direction
along the roadside ditch toward the western pond (Pond B).  At the time of
survey, a small earthen bund had been constructed to raise the water level in
the pond.  This bund would overtop and likely wash away in a major rainfall
event.   The outlet from the western pond is controlled by a 500 mm diameter
outlet pipe, which conveys water 100 m to an outlet near the Location 7 culvert.
Along this outlet pipe a 600 mm x 600 mm grate has been installed in the
roadside ditch.

Photo 18: Location 8 – Box
Culvert Upstream

Photo 19: Location 8 – Box Culvert
Downstream

Photo 20: Location 8 – Outlet
Upstream of Box Culvert

Photo 21: Location 8 – Outlet
Upstream of Box Culvert

Location 8, shown in Photo 18 to Photo 21 consists of a 3.75 m wide concrete
frame open footing box culvert, which directs flow from the north side of Manning
Drive to the south.  Upstream of the box culvert is a 450 mm diameter plastic
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outlet within a concrete headwall, with a rodent grate (shown on Photo 20), and
a 250 mm diameter CSP surrounded by rip rap.  These pipe outlets were not
present during the 2005 Dillon Surface Water Background Study.  Upstream of
the culvert is a well-defined channel flowing at approximately 30 L/s at the time
of survey.  There was some sediment deposition along the right bank of the
watercourse within the culvert and across the width of the culvert at the
downstream end.   This is consistent with the agricultural land use within the
upstream drainage areas.

The culvert discharges into a well-defined channel (Shore Drain). Upstream of
Manning Drive the channel meanders through the agricultural lands within the
Site-vicinity Study Area. Generally, the banks of the watercourse appear stable
and are well vegetated with some undercutting.  Bird nests were present along
the upper corners of the culvert throughout its length at the time of the survey.

Photo 22: Location 9 – Pond 5
Outlet

Photo 23: Location 9 – Pipe Outlet
Upstream of Culvert

Photo 24: Location 9 – Culvert
Inlet

Photo 25: Location 9 – Grate Inlet
near Culvert
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Photo 26: Location 9 – Culvert
Outlet

Location 9, shown in Photo 22 to Photo
26 consists of a cluster of hydraulic
structures at the southeast corner of
the landfill site.  Within the landfill
property boundary is a 900 mm
diameter CSP outlet pipe from
Stormwater Management (SWM) Pond
5.  Downstream of this pipe is a landfill
flow monitoring station consisting of a
pool of water with a concrete surround,
and a v notch discharge weir.

Pooling on the upstream side of the flow monitoring station results in the Pond 5
outlet being submerged to approximately half the pipe height.  This flow
monitoring station was not recorded as part of the 2005 Dillon Surface Water
Background Study.  The concrete retaining structure is in poor condition, with
part of the concrete wall falling into the ponded area and being held up with steel
T-bars and a fallen tree partially blocking the outflow weir.

Downstream of the flow monitoring station is a 450 mm diameter acrylonitrile-
butadiene-styrene (ABS) pipe in a concrete headwall discharging into the
roadside ditch.  The area around this outlet was covered with grass vegetation
and no erosion was visible at the time of survey.

Also downstream of the flow monitoring station at Location 12 is an 800 mm
diameter concrete culvert conveying water in a north to south direction under
Manning Drive and a ditch inlet catch basin to a closed tile system.  The
roadside ditch in this area is clearly defined, with some rip rap erosion protection
around the culvert inlet and a concrete headwall above the ditch inlet.

On the south side of Manning Drive the culvert outlet is surrounded by rip rap for
erosion protection and immediately downstream of the culvert is a grated ditch
inlet to a closed tile drain system.
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Photo 27: Location 10 – Outlet
Pipe from Landfill

Photo 28: Location 10 – Culvert Inlet

Photo 29: Location 10 –
Culvert Outlet

Location 10, shown in Photo 27, Photo
28 and Photo 29 consists of a 1050 mm
diameter CSP outlet pipe from the
landfill area (Pond 4 outlet) and a 750
mm diameter plastic culvert that
conveys water from north to south under
Manning Drive.  The CSP outlet pipe is
bowed in the middle due to the weight of
the soil embankment and the outlet has
been deformed to 900 mm height.  The
outlet pipe discharges to a pool of
standing water on the north side of
Manning Drive with an approximately 3
m x 3 m surface area.

The standing water depth was approximately 350 mm, with approximately 150
mm of soft sediment deposited at the invert of the pipe.  The outlet was not
flowing at the time of survey.

The upstream end of the culvert under Manning Drive at Location 10 is
submerged to approximately 450 mm depth in the pool of standing water
described above.  The southern/downstream end of this culvert is submerged in
standing water.  Some rip rap protection is visible around the edges of the
pooled water.  The pool and downstream channel were stable and vegetated
and showed no signs of erosion at the time of survey.
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Photo 30: Location 11 – Outlet
from Landfill

Photo 31: Location 11 – Culvert Inlet

Photo 32: Location 11 –
Culvert Outlet

Location 11, shown in Photo 30, Photo
31 and Photo 32 consists of an
unknown diameter CSP outlet pipe from
the landfill area and a 600 mm diameter
CSP culvert, which conveys water from
north to south under Manning Drive.
The outlet pipe from the landfill was
located between the two boundary
fences of the landfill area and was not
able to be accessed at the time of
survey.  The outlet was not flowing at
the time of survey.

The inlet to the CSP culvert at this location is located in a grassy ditch drain on
the north side of Manning Drive.  There was localized standing water at the inlet
to this culvert to a depth of 100 mm.  The outlet to the culvert was covered with
vegetation at the time of survey and was not able to be seen.  The downstream
channel was stable and vegetated and showed no signs of erosion at the time of
survey.
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Photo 33: Location 12 –
Culvert Inlet

Photo 34: Location 12 – Culvert
Outlet

Location 12, shown in Photo 33 and Photo 34 consists of unknown 1050 mm
diameter CSP outlet pipe from the landfill area (Pond 2/3 outlet) and a 600 mm
diameter CSP culvert that conveys water from north to south under Manning
Drive.  The outlet pipe from the landfill was located between the two boundary
fences of the landfill area and was not able to be accessed at the time of survey.
Flow from this outlet pipe was being conveyed to the downstream culvert via a
defined channel 400 mm wide with a flow depth of 100 mm.   At the time of
survey this was flowing at less than 10 L/s.

The inlet to the CSP culvert at this location is located in a grassy ditch drain on
the north side of Manning Drive.  There was localized standing water at the inlet
and outlet of this culvert at a depth of 100 mm.  The outlet to the culvert was
submerged and covered with vegetation at the time of survey.  The downstream
channel was stable and vegetated and showed no signs of erosion at the time of
survey.

Photo 35: Location 13 – Outlet
Pipe From Pond 1

Photo 36: Location 13 – Culvert Inlet
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Photo 37: Location 13 –
Culvert Outlet

Location 13, shown in Photo 35, Photo
36 and Photo 37, consists of an
unknown (estimated 900 mm) diameter
CSP outlet pipe from the landfill area
and an 825 mm diameter CSP culvert
which conveys water from east to west
under White Oak Road.  The outlet pipe
from the landfill is the outlet from Pond
1.  It was located between the two
boundary fences of the landfill area and
was not able to be accessed at the time
of survey.  Based on visual inspection
form the road it was estimated to be 900
mm diameter.

Flow from this outlet pipe was being conveyed to the downstream culvert via an
undefined channel thorough a grassed embankment.  At the time of survey, this
was flowing at less than 10 L/s.

The inlet to the CSP culvert at this location is located in a grassy ditch drain on
the north side of Manning Drive.  An attempt has been made to stabilize the
headwall of this culvert by stacking broken concrete blocks.  As a result, the inlet
to the culvert was blocked approximately 1/3 of its open area by broken concrete
at the time of survey.  Standing water depth at the inlet and outlet of this culvert
was 400 mm.  The outlet to the culvert was squashed vertically.  The
downstream channel was stable and vegetated and showed no signs of erosion
at the time of survey.

Photo 38: Location 14 –
Culvert Inlet

Photo 39: Location 14 – Culvert
Outlet

Location 14, shown in Photo 38 and Photo 39 consists of a 450 mm diameter
CSP culvert, which directs ditch flow from the east side of White Oak Road to
the west.  The upstream end of the culvert is located in a grassed roadside ditch
drain and has some rip rap stabilisation along the inlet pipe.  The culvert was dry
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at the time of survey.  The culvert discharges into a well-defined channel that
meanders through the farm field to the west.  At the time of survey there was
standing water approximately 100 mm deep at the outlet of the culvert, and the
pipe was partially covered by vegetation.

3.1.2. Overland Flow Routes and Drainage Boundaries

In general, the local drainage boundaries observed on the Site Study Area were
consistent with those detailed in the 2005 Dillon Surface Water Background
Study Report.  These boundaries have been refined based on the additional
culverts observed under Scotland Drive during the field investigation.  The
revised drainage boundaries are shown on Figure 1.

3.1.3. Water Quality and Quantity Parameters

Currently, the W12A Landfill environmental monitoring program includes the
monitoring of surface water quality in ditches and the surface water ponds.  The
results of the surface water monitoring completed in 2019 are summarized
below.

Surface water samples were collected from six drainage ditches (referred to as
Ditch 1, Ditch 2, Ditch 3, Ditch 5, Ditch 7 and Ditch 10; see description in Table
2 below, which also references locations shown on Figure 1) and the four
Stormwater Management Ponds (referred to as Ponds #1, #2/3, #4 and, #5).

Table 2: Surface Water Sampling Locations

Location
Name

Location
Receiving
Watershed

Completed
Fill Area

Landfill
Property

Comments

Ditch 1

(Location 9)

Weir at
southeast
corner of

landfill

Dodd
Creek

Yes Yes Receives
flow from
Pond #5

Ditch 2

(Immediately
west of
Location 9)

Weir at
end of

culvert at
entrance
to landfill

Dodd
Creek

No Yes Includes
drainage

from buffer
area

including
drop-off

area

Ditch 3

(Location
10)

Weir,
Manning

Drive
(centre of
landfill)

Dodd
Creek

Yes Yes Receives
flow from

Pond #4 and
buffer area
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Location
Name

Location
Receiving
Watershed

Completed
Fill Area

Landfill
Property

Comments

Ditch 5

(Location
12)

Ditch at
southwest
corner of

landfill

Dodd
Creek

Yes Yes Includes
drainage

from Pond
#2/3 and

buffer area

Ditch 7

(Location
13)

Ditch at
northwest
corner of

landfill

Dingman
Creek

No Yes Includes
drainage

from Pond
#1 and

agricultural
land

Ditch 10

(Location 5)

North end
of culvert
at 3713
Scotland

Drive

Dingman
Creek

No No Includes
drainage

from
agricultural

land

Since the landfill is situated on a surface water divide, there are no sampling
locations upstream from the landfill. Ditches #7 and #10 do not receive surface
water from areas that have been landfilled and can be considered
representative of background conditions.

For compliance purposes, three locations (Ditch 1, Ditch 3 and Ditch 5) and four
water quality parameters (un-ionized ammonia, BOD5, chloride and sulphate)
are used as the trigger mechanism for mitigation measures. There were no
exceedances for any trigger mechanism parameters in 2019 as shown in Table
3.
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Table 3: Surface Water Quality – Compliance Locations

Parameter
Sampling
Location

Results

Maximum
(mg/L)

Average
(mg/L)

BOD5

Trigger > 10 mg/L

Ditch #1 6 4

Ditch #3 4 3

Ditch #5 4 3

Chloride

Trigger > 800
mg/L

Ditch #1 219 117

Ditch #3 157 92

Ditch #5 221 145

Sulphate

Trigger > 1,000
mg/L

Ditch #1 38 18

Ditch #3 99 59

Ditch #5 201 121

Un-ionized
Ammonia

Trigger > 0.3 mg/L

Ditch #1 0.005 0.002

Ditch #3 0.010 0.004

Ditch #5 0.002 0.001

The City also undertakes sampling directly from the stormwater management
ponds that receive runoff from areas that have been landfilled and covered
(Ponds #2/3, #4 and #5).  None of the samples collected from the stormwater
management ponds exceeded any trigger mechanism parameters in 2019.

In most cases, average levels of the trigger mechanism parameters in ditches
and ponds receiving water from the landfill were not significantly greater than
average background concentrations in Ditches #7 and #10 in 2019. The
exceptions included elevated sulphate concentrations in Ditch #5 and elevated
un-ionized ammonia concentrations in Pond #4. The elevated levels of these
parameters are fairly consistent with past results. Sulphate concentrations in
Pond #2/3 were elevated compared to background conditions and historical
results but had decreased compared to 2018 levels. In 2019, Ditch #2 had
elevated chloride concentrations in two sampling events. Elevated chloride
concentrations have occurred periodically over the past two decades at this
location, which has been attributed to road salt impacts from areas frequently
travelled by vehicles such as the landfill entrance and drop-off depot.



DILLON CONSULTING LIMITED
www.dillon.ca
Page 21 of 22

Other Parameters

Levels of suspended solids observed in 2019 were typically below 100 mg/L,
which is similar to historic values. In 2019, the suspended solids levels in
drainage ditches ranged from <3 mg/L to a maximum of 393 mg/L observed in
Ditch #7 in October.

Phosphorus levels in all the ditches and the stormwater management ponds
tested, including the ditches that do not receive surface water from the landfill,
exceeded the Provincial Water Quality Objectives (PWQOs) criteria of 0.03
mg/L. In 2019, phosphorus levels generally ranged between 0.03 mg/L and 0.30
mg/L, which was below the discharge criterion of 0.40 mg/L in the City’s
Wastewater Discharge By-law.

In August 2019, at Ditches #1 and #2, phenol concentrations of 2.0 µg/L were
measured, nominally exceeding the PWQO of 1 µg/L.

Metals levels were below the corresponding PWQOs for nearly all surface water
samples. The PWQO for zinc (30 µg/L) was exceeded in the October 2019
sampling event at Ditch #3, which had a concentration of 251 µg/L.  Historically,
the stormwater management ponds had occasional exceedances of the
PWQOs for copper and zinc.

Overall, there were no exceedance of trigger levels in the 2019 surface water
monitoring program and surface water quality was comparable to historical
surface water data.
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