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16.0 HALDIMAND COUNTY

16.1 Dunnville Water Treatment Plant

The Dunnville Water Treatment Plant (WTP) is an existing large municipal residential drinking
water system (Table 16-1), and as such is a Type | system as defined by the Technical Rules.

Table 16-1: Drinking Water System Information for the Dunnville Water Treatment

Plant

DWS Operating GW or System Number of Users
Number PRSI Authority SW Classification * Served

220003555 Dunnville Water Veolia SW Large Municipal 5,729

Treatment Plant Water Residential

Canada
1 as defined by O. Reg. 170/03 (Drinking Water Systems) made under the Safe Drinking Water Act,
2002.

The Dunnville WTP is located in the Town of Dunnville, Haldimand County, along the shore of the
Grand River. The Dunnville WTP services residential and industrial users in Dunnville and has an
estimated serviced population of 5,729. The serviced areas are shown on Map 16-1. Raw water
from Lake Erie is delivered to the WTP from a pump station located approximately 6.7 km south
of the WTP. Technical studies to delineate intake protection zones and assign vulnerability scores
are described in detail in the following reports:

1 Surface Water Vulnerability Assessment Study Update for the Dunnville and Nanticoke
Water Treatment Plants, Stantec Consulting Ltd. (January 2010)

1 Haldimand County Source Protection Technical Study Phase 1, Stantec Consulting Ltd.
(March 2008)

1 Haldimand County Source Protection Technical Study Phase 2 Volume 1: Dunnville Water
Treatment Plant, Stantec Consulting Ltd. (March 2008)

In addition to the primary intake located in Lake Erie, the Dunnville WTP is equipped with an
emergency raw water intake in the Grand River adjacent to the plant. Technical studies describing
the delineation of riverine intake protection zones, assignment of vulnerability scores and threat
assessment are contained in the following references:

1 Surface Water Vulnerability Assessment for the Dunnville Water Treatment Plant
Emergency Intake, Stantec Consulting Ltd. (March 2011)

1 Haldimand County Source Protection Planning Study: Dunnville WTP Emergency Intake
(August 2014)

The Dunnville WTP has an existing rated capacity of 14.5 MLD, average monthly and annual flow
of raw water from the pump station to the WTP in 2009 is summarized in Table 16-2. It should be
noted that raw water is only supplied to the WTP via the Lake Erie intake, the emergency intake
would only be operated under exceptional circumstances.
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Table 16-2:

Annual and Monthly Average Pumping Rates for the Dunnville WTP (m3/day)

Annual Jan Feb Mar Apr May | June July Aug Sept Oct Nov Dec
Avg. Avg. Avg. Avg. Avg. | Avg. Avg. Avg. Avg. Avg. Avg. Avg. Avg.
6,420 |6,036 5,985 5,274 5,603 |7,060| 6,609 |6,639| 8,176 | 6,009 | 6,815 | 6,605 | 6,227
1

Source: 2009 data from Haldimand County

The Dunnville WTP has a single, type A (Great Lakes) intake located in Lake Erie in accordance
with Technical Rule 55. The intake crib is located approximately 385 m offshore. The top of the
crib is about 2.7 m below the Low Water Datum for Lake Erie. The emergency intake is located
in the Grand River upstream of the Dunnville dam approximately 15 m from shore in shallow
water. The emergency intake is classified as a type D intake in accordance with Technical Rule
55 due to the influence of the Dunnville dam which affects the velocity of the water at the intake.
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Map 16-1: Dunnville Water Treatment Plant Serviced Areas
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16.1.1 Lake Erie Intake

Intake Protection Zone -1

Intake protection zones (IPZ) 1 and 2 were delineated for the intake in accordance with Part VI of
the Technical Rules set by the Ministry of the Environment (November 2009).

An IPZ-1 represents the most vulnerable and immediate area around an intake and, for a type A
intake, is defined as a circle that has a radius of 1,000 m centered at the entry point of raw water
supply for the system (Map 16-2). Where the 1,000 m circle intersected land, only the portion of
land within the Conservation Authority Regulation Limit or within 120 m, whichever is greater, was
included. There were no special or unique conditions that required IPZ-1 to be modified to
account for hydrodynamic conditions.

Intake Protection Zone -2

An IPZ-2 was delineated for the Dunnville WTP intake using a time of travel of 2 hours. The 2
hour time of travel was deemed sufficient for operators to respond to an adverse situation based
on interviews with water treatment plant operators. The IPZ-2 for the Dunnville WTP was
delineated in two parts, in-water and upland. The in-water IPZ-2 was defined using the three-
dimensional MIKE3 hydrodynamic model using 10-year return period wind speed from 8 compass
directions and 2-year return period flows for the Grand River. The upland extent of the Dunnville
IPZ-2 includes portions of the King and Bravin municipal drainage areas as these were
determined to be transport pathways. The up-tributary extents were estimated for the King and
Bravin municipal drainage areas based on calculated velocities and the residual time of travel to

the intake. Channel velocity in the King and Bravi

equation assuming bankfull flow conditions. The time of travel from the outlet of these drains was
estimated to be approximately 1.5 hours; therefore, the up-tributary extent of IPZ-2 was based on
a travel time of 0.5 h in the drain. The alongshore IPZ-2 generally extended upland 120 m,
however it was extended to meet the area of the Regulation Limit, where it was greater. This
included a Provincially Significant Wetland between Low Point and Grant Point. No municipal
storm, sanitary sewers, or tile trained areas were identified in the Dunnville WTP IPZ-2.

A variety of information was synthesized to determine the most suitable approach for determining
both the in-water extent, shoreline extent and up-tributary extent of the IPZ-2 and included the
data sources listed in Table 16-3. This table also identifies the purpose for which the data was
used.
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Map 16-2: Dunnville Water Treatment Plant Intake Protection Zone
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Map 16-3: Dunnville Water Treatment Plant Intake Protection Zone Vulnerability
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Table 16-3: Summary of Data Sources Used in the Delineation of the IPZ -2 for the
Dunnville Water Treatment Plant
Data Type Source Purpose

Lake Erie bathymetry

Raw depth sounding released
by US National Oceanic and
Atmospheric Administration
(NOAA) in 2007

Development of hydrodynamic
model to determine in-water
extent of IPZ-2

Location of Lake Erie shoreline
GIS dataset

Ontario Ministry of Northern
Development, Mines, Natural
Resources and Forestry
(NDMNRF) Ontario Base Map
theme

Development of hydrodynamic
model to determine in-water
extent of IPZ-2

Wind speed and direction

Atmospheric Environment
Service station at Long Point,
the Marine Environmental Data
Service buoy located in Lake
Erie off Port Colborne and the
Lake Erie Operational Forecast
System, which uses the
Princeton Ocean Model to
forecast winds over the entire
lake

Development of hydrodynamic
model to determine in-water
extent of IPZ-2

Lake current data

Ministry of the Environment data
for the period between May and
October 2004

Development of hydrodynamic
model to determine in-water
extent of IPZ-2

Daily average flow in the Grand
River at York

Water Survey of Canada

Development of hydrodynamic
model to determine in-water
extent of IPZ-2

Water levels for Lake Erie

Canadian Hydrographic Service
and NOAA

Development of hydrodynamic
model to determine in-water
extent of IPZ-2

Digital elevation model v2.0 with
10 m resolution

NDMNRF Land Information
Ontario (LIO) dataset

Infer stormsewer catchments
and determine land slope for
overland flow analysis

Stormsewer GIS dataset

Haldimand County

Identify stormsewer systems that
may impact IPZ

Watercourse mapping using
Water Virtual Flow and Water
Poly Segment GIS datasets

NDMNRF

Identify watercourses/transport
pathways that may impact IPZ

Constructed drain and tile
drainage GIS dataset

Ontario Ministry of Agriculture,
Food and Rural Affairs

Identify transport pathways that
may impact IPZ

Conservation Area Regulation
Limit GIS dataset

Grand River Conservation
Authority

Determine land area to be
included in IPZ

2006 orthoimagery with 30 cm
resolution

Haldimand County

General mapping and
identification of surface features

June 25, 2025
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Table 16-3: Summary of Data Sources Used in the Delineation of the IPZ -2 for the
Dunnville Water Treatment Plant

Data Type Source Purpose
Water treatment plant operator Water treatment plant operator Identify operational concerns
interviews and obtain local knowledge
Raw water quality MOE Drinking Water Assess vulnerability of intake
Surveillance Program, MOE and identify concerns

Drinking Water Information
System, Ontario Clean Water
Agency E. coli process data,
Haldimand County turbidity
process data

SOLRIS Land cover and soll NDMNRF Assess vulnerability of intake
permeability GIS dataset

The modeling work completed for the delineation of the IPZ-2 was generally a conservative
approach and is typical of planning level investigations.

The in-water IPZ-2 was defined using hydrodynamic modeling and extended approximately 3,700
m to the west, 4,500 m to the east, and 2,750 m offshore (at its furthest extent). The IPZ-2 also
extended 2,316 m up the Bravin Drain, 2,745 m up King Drain #1 and 2,456 m up King Drain #2.
The IPZ-2 is illustrated in Map 16-7.

Vulnerability Assessment

Vulnerability analysis of the IPZ-1 and 2 includes consideration for both the area and the source
as described in the Technical Rules. The area vulnerability and the source vulnerability are
multiplied to generate a vulnerability score for IPZ-1 and IPZ-2.

The area vulnerability factor for an IPZ-1 is prescribed to be 10 in the Technical Rules while the
area vulnerability factor for an IPZ-2 can range from 7 to 9.

The area vulnerability for an IPZ-2 takes into account the percentage of the IPZ-2 area that is
land, land cover, soil type, soil permeability and transport pathways. The area vulnerability score
for the IPZ-2 for the Dunnville WTP was determined to be 7.0 based on the following
considerations:

9 less than 1/3 of the IPZ-2 consists of land;
9 land characteristics describe moderate to low runoff potential; and
1 there are a limited number of transport pathways including storm sewers and tile drains.

The source vulnerability factor for a Great Lake intake (type A) can range from 0.5 to 0.7 and
takes into consideration intake characteristics, such as the depth of the intake, the distance the
intake is offshore and whether there have been any identified water quality concerns at the intake.
The source vulnerability was determined to be 0.7 considering that the intake is relatively shallow
(i.e. 2.7 m); it extends out less than 500 m from shore; and there have been some water quality
concerns identified at the intake.

June 25, 2025 16-8
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Based on combining the area and source vulnerability scores, the overall vulnerability score for
the Dunnville Water Supply IPZ-1 was 7.0 and IPZ-2 was 4.9 (Table 16-4).

Table 16-4:  Vulnerability score summary for the Dunnville Water Treatment Plant
Source
Intake Type Area Vulnerability Factor Vulnerability Vulnerability Score
Factor
IPZ-1 IPZ-2 IPZ-1 IPZ-2
Type A 10 7 0.7 7 4.9

Managed Lands within the Dunnville Intake Protection Zones

Managed lands are lands to which nutrients are applied. Managed lands can be categorized into
two groups: agricultural managed land and non-agricultural managed land. Detailed methods on
calculating managed lands are described in Chapter 3 of this Assessment Report.

The percentage of managed lands has been calculated for the Dunnville WTP IPZ-1 and 2, as
shown on Map 16-4.

Livestock Density within the Dunnville Intake Protection Zones

The percentage of livestock density has been calculated for Dunnville WTP IPZ-1 and 2, as shown
on Map 16-5. Detailed methods on calculating livestock density are described in Chapter 3 of this
Assessment Report.

The vulnerability scores for these IPZs are less than the vulnerability score necessary for the
related activities to be considered significant threats, according to the Ministry of Environment,
Conservation and Parks (M E C P)d@able of Drinking Water Threats.

Percentage of Impervious Surfaces within Intake Protection Zones

To determine whether the application of road salt poses a threat in the Dunnville area, the
percentage of impervious surface where road salt can be applied per square kilometre was
calculated as per the Assessment Report: Technical Rules subrule 16(11) and 17.

The percentage of impervious surface area for the Dunnville WTP IPZ-1 and 2 and is shown on
Map 16-6.
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Map 16-4: Dunnville Water Treatment Plan t Percent Managed Lands
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Map 16-5: Dunnville Water Treatment Plant Livestock Density
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Map 16-6: Dunnville Water Treatment Plant Percent of Impervious Surfaces
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The vulnerability scores for these IPZs are less than the vulnerability score necessary for the
related activities to be considered significant threats, according to the ME C P ®able of Drinking
Water Threats.

Limitations of Data and Methods for the Vulnerability Assessment

There was a high level of confidence in the datasets used to delineate IPZ-1 and the methodology
was prescribed by the Technical Rules, therefore a low level of uncertainty was assigned and no
limitations were identified. Hydrodynamic modeling was used for the delineation of IPZ-2 and the
following limitations were noted:

1 The numerical model did not account for wave-induced currents, which are more important
in shallow water and may impact the IPZ-2;

1 Hydrodynamic modeling provided a general understanding of currents and the resultant
in-water IPZ-2 for a range of conditions, however it did not provide a detailed analysis of
the physical processes at the site such as upwelling or the dispersion of contaminant
plumes through natural diffusion transport processes as a result of density currents;

1 A 10-year return period wind speed was used in the matrix runs. The model was run at a
constant wind speed until the model reached steady state. This is not realistic as this
constant wind speed would not be sustained in reality, so it is not possible to associate a
return period duration with the event;

1 Cross-section data for the rivers was limited to the information supplied in the hydrographic
dataset. Actual river cross-section data should be collected and used in future phases to
better define the velocities in the river and the IPZ-2 limits;

Only gauged tributaries were defined in the model; and

A conservative approach was taken in the reverse particle tracking. Particles were
released at the surface where currents are stronger. Particles were also released near the
lakebed for comparison; however the particles released at the surface were used to
delineate the IPZ-2s.

Uncertainty for the Vulnerability Assessment

Uncertainty was assessed for the delineation of
Dunnville WTP intake considering the (1) data that was used in the analysis; (2) modeling; (3)
guality assurance and quality control; (4) calibration and validation; and (5) accuracy of the
vulnerability factors. Overall, the delineation of the IPZ-1 was considered to have low uncertainty,
as this was a relatively straight-forward mapping exercise. Although large, in-lake hydrodymanic
modelling is inherently uncertain, the study team felt that the IPZ-2 delineation was sufficient for
the purposes of source protection planning and an overall uncertainty for IPZ-2 for the in-lake
intakes was considered low. Sufficient data and information was gathered to assign a low level
of uncertainty for the vulnerability score for IPZ-1. Vulnerability scoring for IPZ-2 was determined
to have low uncertainty. Although there were a limited number of sources of data used in
determining the vulnerability score for IPZ-2, there was sufficient information available to
determine a vulnerability score in accordance with the Technical Rules.

Despite the inherent limitations and challenges associated with large in-lake modeling, there was
sufficient information and analysis completed to ensure that the intent of the Technical Rules to
delineate and score vulnerability areas for the Dunnville WTP intake was met. Therefore the
vulnerability assessment for the intake, at the time of this report, is classified as having low
uncertainty.
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The associated overall uncertainty assessment is summarized on Table 16-5.

Table 16-5:  Uncertainty Evaluation for the Dunnville WTP Intake

Vulnerable Area Delineation Uncertainty Vulnerability Uncertainty
IPZ-1 Low Low
IPZ-2 Low Low

16.1.2 Grand River Emergency Intake

Intake Protection Zone i 1

IPZ-1 and -2 for the emergency intake were delineated in accordance with Part IV of the Technical
Rules. For a Type D intake, IPZ-1 begins as a full circle about the intake with a 1,000 metre radius.
Owing to the presence and hydrodynamic effect of the Dunnville Dam, this circle has been
truncated at the dam and two other water control structures to remove areas downstream of these
structures. Where the IPZ-1 abuts land, it was delineated upland to the maximum of the GRCA
Regulation Limit or 120 metres (Map 16-7). The upland portion, however, does not include any
area that drains to the Grand River downstream of the Dunnville Dam or Byng Weirs #2 and #3.

Intake Protection Zone 1 2

Per Technical Rule 65, IPZ-2 for the emergency intake was derived by delineating the water area
and abutting land that could contribute flow to the intake within two hours. A two hour time of
travel was used to delineate IPZ-2 as this is the minimum required by the Technical Rules and is
considered to be sufficient time for the Dunnville WTP operator to respond to an adverse
condition.

A HEC-2 hydraulic model for the Grand River for McKenzie Creek to Lake Erie was obtained from
the GRCA and used to calculate the velocity of flow upstream of the intake under design flow
conditions. The design flow was based on the 95" percentile of estimated daily flow at Dunnville,
which was conservatively estimated to be 257 m?/s. Under these design conditions, the hydraulic
model predicted relatively low velocities in the order of 0.2 m/s, which produced a two-hour
upstream distance of 1,467 metres from the intake. The IPZ-2 includes this portion of the Grand
River, as well as abutting land up to the maximum of the Regulation Limit and 120 metres while
accounting for topography that directs flow away from the source water.

Additional area was also included due to the presence of storm sewers that may act as transport
pathways in the event of a spill. Analysis of storm water catchments indicated that there are two
storm sewer outlets located near the emergency intake and velocities within these systems was
sufficiently high to warrant inclusion of the entire catchment within IPZ-2 (Map 16-7).
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Map 16-7: Dunnville Water Treatment Plant Emergency Intake Protection Zone 1 and 2
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Map 16-8: Dunnville Water Treatment Plant Emergency Intake Protection Zone land 2
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Intake Protection Zone 1 3

In accordance with Technical Rule 70, IPZ-3 for the emergency intake was delineated to
incorporate the area within each surface water body that may contribute water to the intake.
Therefore the full extent of the Grand River and its tributaries upstream of the intake was included,
in addition to the appropriate 120 metre or Regulation Limit setback. Transport pathways were
not included. The delineation is extensive and covers approximately 320,000 hectares of land,
ranging from Woodstock in the east, to Hamilton in the west and Melancthon Township in the
north, and incorporating parts of the cities of Waterloo, Kitchener, Cambridge, Brantford and
Guelph.

For the purposes of delineating IPZ-3 for the emergency intake, the NDMNRF Water Virtual Flow
T Seamless Provincial Data Set and Water Poly Segment GIS data layers from the Ontario Land
Information Warehouse were used to identify water bodies upstream of IPZ-2 that may contribute
water to the intake. IPZ-3 for the Dunnville WTP emergency intake is shown in Map 16-9, Map
16-10, and Map 16-11.
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Map 16-9: Dunnville Water Treatment Plant Emergency Intake Protection Zone 3 (1 of 3)
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Grand River Source Protection Area Assessment Report

Map 16-10: Dunnville Water Treatment Plant Emergency Intake Protection Zone 3 (2 of 3)
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Grand River Source Protection Area Assessment Report

Map 16-11: Dunnville Water Treatment Plant Emergency Intake Protection Zone 3 (3 of 3)
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Grand River Source Protection Area Assessment Report

Vulnerability Assessment

The vulnerability analysis of IPZ-1, IPZ-2 and IPZ-3 included the consideration for both the area
and the source as described in the Technical Rules. The area vulnerability and source
vulnerability are multiplied to generate the vulnerability score for IPZ-1, IPZ-2 and IPZ-3 for the
Dunnville WTP emergency intake.

The source vulnerability factor for a Type D intake can range from 0.8-1.0. The source
vulnerability factor takes into account the intake characteristics and the history of water quality
concerns at the intake. The emergency intake for Dunnville is located in shallow water within the
backwater area associated with the Dunnville Dam, located approximately 100 m upstream of the
Dover Road/Rainham Road bridge crossing. The intake extends approximately 15 m into the
Grand River, which, at this location, is approximately 160 m across. Although there is no historical
chemical or physical water quality monitoring available at the emergency intake location, the
guality of the lower Grand River sub-basin is heavily impacted by the cumulative influence of
numerous point source discharges and runoff from both urban and rural land uses. Given the
nature of the upstream watershed and location of the intake, the overall source vulnerability was
deemed to be high and a score of 1.0 was selected.

As prescribed by the Technical Rules, the area vulnerability score for the emergency intake IPZ-
1 is assigned a score of 10. The area vulnerability score for IPZ-2 can be assigned a value
between 7 and 9 taking into account the percentage of the IPZ-2 area that is land; land cover, soll
type, and soil permeability which combine to characterize runoff potential; and transport
pathways. The area vulnerability score for the emergency intake IPZ-2 was assigned a value of
8 considering the following factors:

1 61% of IPZ-2 is composed of land, which makes the emergency intake more susceptible
to land-based threats

1 The land cover is approximately 40% urban, soils are predominantly Group C with low
permeability and a shallow slope. Although a shallow slope favours infiltration, the other
land characteristics suggest a relatively high potential for runoff that could carry
contaminants to the emergency intake

1 There are a small number of transport pathways, however they are associated with storm
sewers and therefore make the emergency intake more vulnerable to land-based threats
within the town of Dunnville.

Generally, the area vulnerability scoring for IPZ-3s was approached consistently across the Lake
Erie Source Protection Region. The following criteria, according to Technical Rule 92, were used:

1 Percentage of the area composed of land;

1 Runoff potential that incorporates land cover, soil type, permeability and slope;
1 Transport pathways; and

1 Proximity of the area to the intake.

The IPZ-3 for the Dunnville emergency intake is extensive and extends up the Grand, Nith, Speed,
and Conestogo Rivers among other smaller tributaries. Consequently, the study team felt that a
watershed this size needed to be described first according to the proximity to the intake and then
second, according to land use and runoff potential. Ther ef or e, 6cl osed,
zones were delineated to best describe the vulnerability in the context of its proximity to the intake.
6Cl| o0s e d dhemgwithnftwice the travel distance of IPZ-2. For the Dunnville emergency
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Grand River Source Protection Area Assessment Report

intake, IPZ-2 extends approximately 1.5 km from the intake up the Grand River. The &écl osed zo
was therefore defined as any watercourse within 3 km of IPZ-2 measured along the centreline of

the stream. Given the extent of the entire upstream watershed, the study team felt that two-times
thelPZ-2 di stance best de s.droxinitg dombireedwitldranofbpstential ando n e
land use (e.g. urban and rural) then determined the overall vulnerability for these areas.
OModerated wasecangtdengdbebwben the 6cl osebd
reservoirs (i.e. Guelph Dam, Shand Dam, Conestogo Dam, Woolwich Dam, Laurel Creek Dam

and Shades Mill Dam). Any areas upstream of amajorr eser voir was considered
there is considerable dilution and retention within the reservoirs.

Zzone

Areasinthe6cl osed zone wer e a shility scorerdlatiee totareag mehe 6 val der a
zone which were given a lower vulnerability score. The IPZ-3, composed mostly of land, includes
both urban and rural areas. Higher vulnerability scores were assigned to urban areas relative to
rural areas that were given lower vulnerability scores. Urban areas were identified using the
SOLRIS Built-up Areas GIS layer to identify towns and villages larger than 2.5 km?2. A value of
2.5 km? was chosen as this is the size of a small village which would contain approximately 1000
to 1500 homes (e.g. about the size of Ayr, St. George or Arthur). Smaller communities are likely
to have less impervious surface as they have less municipal infrastructure (e.g. fewer sidewalks,
stormdrains, etc.) and less industrial, commercial and institutional development. For this reason,
urban areas smaller than 2.5 km? are considered to be less vulnerable than larger urban centres.

The runoff potential, as determined through the Tier Il water budget (AquaResource Inc. 2009),
varies considerably throughout the watershed. Those areas with high runoff (i.e. greater than 250
mm/year) were assigned a higher vulnerability score relative to those areas with low runoff scored
a lower vulnerability score. Proximity, land use (e.g. rural /urban) and runoff potential were
combined to yield relative vulnerability scores for each zone.

Table 16-6 summarizes the source and area vulnerability scores for the emergency intake IPZ.

Table 16-6: Vulnerability Score Summary for the Dunnville Emergency Intake
Area =allies Vulnerabilit
IPZ Vulnerability Vulnerability S y
core
Factor Factor
IPZ-1 10 1.0 10
IPZ-2 8 1.0 8
IPZ-3
(urban area, close to intake) 8 1.0 8
IPZ-3 6 1.0 6
(rural area, high runoff potential, close to intake) )
IPZ-3 3 1.0 3
(rural area, low runoff potential, close to intake) )
IPZ-3
(urban area, intermediate distance) 5 1.0 5
IPZ-3
(rural area, high runoff potential, intermediate 5 1.0 5
distance)
IPZ-3
(rural area, low runoff potential, intermediate 2 1.0 2
distance)
IPZ-3
(urban area, far) 4 1.0 4
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IPZ-3

(rural area, high runoff potential, far) ! 1.0 !
IPZ-3
(rural area, low runoff potential, far) ! 1.0 !

Managed Lands within the Dunnville Emergency Intake Protection Zones

Managed Lands are lands to which nutrients may be applied. These lands are categorized into
two groups: agricultural managed land and non-agricultural managed land. Agricultural managed
land includes areas of cropland, fallow, and improved pasture that may receive nutrients. Non-
agricultural managed land includes golf courses, sports fields, lawns and other built-up grassed
areas that may receive nutrients (primarily commercial fertilizer). The percentage of managed
lands within the IPZ for the emergency intake was calculated as described in Section 3 of the
Assessment Report and is shown on Map 16-12, Map 16-13, Map 16-14 and Map 16-15.

Livestock Density within the Dunnville Emergency Intake Protection Zones

The Technical Rules (Part I, Rule 16) also require the mapping of livestock density. Livestock
density is defined as the number of nutrient units over a given area, and is expressed by dividing
the nutrient units by the number of acres in the agricultural managed land area or the livestock
grazing area depending on the threat being assessed.

The percentage of livestock density has been calculated for Dunnville emergency intake IPZ, as
shown on Map 16-16, Map 16-17, Map 16-18, and Map 16-19.

Percentage of Impervious Surfaces within the Dunnville Emergency Intake Protection
Zones
To determine whether the application of road salt poses a threat in the Dunnville area, the

percentage of impervious surface where road salt can be applied per the moving window average
method as described in Section 3 of the Assessment Report.

The percentage of impervious surface area for the Dunnville emergency intake IPZ is shown on
Map 16-20, Map 16-21, Map 16-22, and Map 16-23.
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Map 16-12:  Dunnville Emergency Intake IPZ -1 and IPZ-2 Percent Managed Lands
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Map 16-13: Dunnville Water Treatment Plant Emergency Intake IPZ -3 Percent Managed
Lands (1 of 3)
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