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11.0 COUNTY OF OXFORD 

11.1 Oxford County Water Quality Risk Assessment 
Three municipal groundwater systems are located within the portion of the County of Oxford that 
falls within the Grand River Source Protection Area:  Bright, Drumbo-Princeton, and Plattsville 
(Table 11-1). The areas serviced by these systems can be seen are shown on Map 11-1. 

Table 11-1: Municipal Residential Drinking Water Systems Information for Oxford 
County in the Grand River Source Protection Area (Bright, Drumbo-
Princeton and Plattsville Water Systems) 

DWS 
Number DWS Name Operating 

Authority 
GW or 

SW 
System 

Classification1 
Number of 

Users served2 

220009050 Bright Water 
System Oxford County GW Large municipal 

residential 
409436 

220007515 

Drumbo-
Princeton 
Water 
System 

Oxford County GW Large municipal 
residential 

8031,540 

210001291 
Plattsville 
Water 
System 

Oxford County GW Large municipal 
residential 

1,168506 

1 as defined by O. Reg. 170/03 (Drinking Water Systems) made under the Safe Drinking Water Act, 2002. 
2 Based on County of Oxford 2009 2017 Water System Reports 

 
These sections outline the common methodology that was used to delineate wellhead protection 
areas, vulnerability and threats assessment, and Issues and uncertainty evaluations for each of 
these systems.  

Table 11-2: Annual and Monthly Average Pumping Rates for Oxford County Municipal 
Residential Drinking Water Systems in the Grand River Source Protection 
Area 

Well or 
Intake 

Annual 
Avg. 

Taking1  
(m3/d) 

Monthly Average Taking1 

(m3/d) 

 2017 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 
Bright Water 
System 7287 

718
4 

748
6 

728
8 

728
6 7398 

789
6 

739
8 6786 7390 7879 7477 

708
1 

Drumbo-
Priceton Water 
System 266167 

238
157 

238
149 

283
150 

325
170 

2571
76 

297
179 

285
173 

2521
71 

2651
83 

2691
65 

2411
61 

247
172 

Plattsville 
Water System 442435 

480
400 

500
416 

400
459 

443
375 

4224
10 

416
470 

440
530 

4304
20 

4184
76 

4864
39 

4354
30 

433
394 

1 source: Oxford County annual summary reports, based on 2009 2017 monitoring data 
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11.1.1 Bright Water System 
The Bright water system is currently supplied by two wells, Well 5 and Well 4A, located in the 
west part of the village, referred to as Well 4 (Piggot 4)4A and Well 4A (Piggot 5),5, located at a 
site in the in the west part of the village.  

Well 5, constructed in 2003, was refurbished in 2008 through the installation of a new well 
screen and completed to a depth of 25.9 m below ground surface (bgs) in the Waterloo Moraine 
sand and gravel aquifer. Well 4A, constructed in 2009, replaced Well 4 which was taken offline 
in 2010. Well 4A is completed to a depth of 26.7 m bgs and is screened across the Waterloo 
Moraine sand and gravel aquifer.  

BothNone of the wells are  considered not to be grounderwater under the direct influence of 
surface water (GUDI) according to the County of Oxford Water Systems Drinking Water Quality 
Management System Operational Plan.  

Wells 54A and 54A are permitted to operate at a maximum pumping rate of 3.78 L/s under 
Permit to Take Water (PTTW) 7467-84BQEE. Well 4A supplies the majority of the water 
demand.Well 4 was constructed in 1989 and equipped with a well screen set from 
approximately 21.6 – 23.5 m below surface. Well 4A was constructed in 2003 and equipped with 
a well screen set from approximately 23 – 25 m below surface. Well 4 was included in the 
Wellhead Protection Area (WHPA) modelling performed as part of the Phase II Groundwater 
Protection Study (2001) (Well 4 is referred to as the Piggot well in that study). The well was 
considered to be part of the intermediate aquifer, and was modelled using a forecast pumping 
rate of 97.5 m3/day (1.1 L/s). The WHPA was updated following the construction of Well 4A in 
2003. Two other supply wells, the Bright Baird wells, are not currently in use.  

11.1.2 Drumbo-Princeton Water System 
The Drumbo-Princeton water system is supplied by threetwo production wells: (Well 2A and 
Well 3Well 1, Well 2A, and Well 3). The County is in the process of building a new system that 
would include servicing of the entire village of Princeton with municipal water from an expanded 
Drumbo water system.  

Well 1, brought online in 2013, is located on the east side of County Road 3 in the north part of 
Drumbo. In Drumbo, Well 2A is located on the east side of the village of Drumbo on the north 
side of County Road 29 (Drumbo Road). Well 3 is located in the northwest part of the village. A 
third well (Well 1), not yet part of the water supply system, brought online in 2013, is located on 
the east side of County Road 3 in the north part of Drumbo. Well 1 has been considered in the 
forecast pumping schedule used to develop capture zones for this water system although it is 
currently not operating.  

Well 1 is screened over a depth interval of 33 to 37 m bgs. Water well records indicate that the 
approximate screen depth intervals are 40 – to 44 m bgs at Well 2A and 26 – to 32 m bgs at 
Well 3. Well 1 is screened over a depth interval of 33 – to 37 m bgs. The well completion zones 
were considered to be part of the deep overburden sand silty aquifer  (Golder, 2001).  

11.1.3 Plattsville Water System 
The Plattsville water system is supplied by two overburden wells located on the western edge of 
the community (north side of County Road 42), approximately 60 m from the Nith River. The 
well completions are reported to be in a sand and gravel aquifer with screen settings from about 
12 – to 15 m below surfacebgs (Golder, 2001). The Phase II Groundwater Protection Study 
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states that the aquifer is unconfined (shallow aquifer) and directly connected to the Nith River. 
However, subsequent work indicated that Neither of the supply wells are notconsidered GUDI.  
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Map 11-1: County of Oxford Supply Serviced Areas (within the Grand River 
Watershed) 
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11.1.4 Vulnerability Analysis 

Delineation of Wellhead Protection Areas for the Bright Water System 
The Bright WHPAs were delineated using the Whitemans Creek Tier 3 groundwater flow model 
(EarthFX, 2017a). The Whitemans Creek Tier 3 groundwater flow model was built using the 
U.S. Geological Survey (USGS) MODFLOW code (Harbaugh, 2005). The MODFLOW-NWT 
(Niswonger et al., 2011) version of the code was used in this study because it is especially well 
suited for representing thin aquifers and sharp changes in model layer stratigraphy such as that 
occurring along the incised valleys of Whitemans Creek and the Grand River. The conceptual 
geologic model comprises of 17 layers, which were used to generate a 12- layer groundwater 
flow model for the Whitemans Creek area. Refer to Chapter 21 of this report for additional 
information on the Whitemans Creek Tier 3 groundwater flow model. 

Groundwater recharge rates for the Wellhead Protection Area (WHPA) delineationstudy area 
wasere estimatedcalculated using the PRMS hydrologic submodel delveloped for the 
Whitemans Creek Tier 3 study (Earthfx, 2017a). The groundwater recharge estimatesrates 
reflect the effects of spatial variation in climate, topography, land cover, and soil properties. 
Overall, the model was not overly sensitive to changes in recharge.  

The Bright municipal supply wells are screened in Waterloo Moraine equivalent sediments and 
are referred as the Waterloo Moraine Aquifer. The aquifer is composed of sand and gravel and 
is between 5 and 30 m thick in the wellfield vicinity. The aquifer is confined within the wellfield 
vicinity; however it becomes less confined to the northeast and to the south where the Port 
Stanley Till thins. The Waterloo Moraine aquifer pinches out to the west and northwest and is 
generally continuous in all other directions. Below the Waterloo Moraine Aquifer, the Maryhill Till 
aquitard, and the older Catfish Creek Till aquitard provide vertical confinement for the deeper 
overburden aquifers, however, are generally thin and discontinuous in the study area. 

The water levels in both the overburden and bedrock aquifers indicate that regional groundwater 
flow is from northwest to southeast. Locally high groundwater levels are observed in the 
overburden to the east of the municipal wellfield, where high recharge is believed to occur. 
Here, groundwater flow in the overburden fans out in multiple directions and causes 
groundwater flow through the municipal wellfield to be from the northeast to the southwest. 

The pumping rates used to model WHPAs for Well 4A and Well 5 were 3.0 L/s and 0.78 L/s, 
respectively. The modelled rates were selected to represent a realistic distribution of the 
maximum permitted rates for the two wells. The 25-year capture zone extends approximately 
1.4 km to the northeast following the general direction of local groundwater flow patterns in the 
area, as determined through interpolation of MECP water levels. 

Well 4A and Well 5 are both classified as non-GUDI, therefore a WHPA-E and WHPA-F were 
not delineated.  

 

 Map 11-2 illustrates the time-related capture zones for the Bright Water System. 

The delineation of Wellhead Protection Areas (WHPA) represents the foundation of a municipal 
groundwater protection strategy. Wellhead Protection Areas associated with the municipal water 
supply represent the areas within the aquifer that contribute groundwater to the well over a 
specific time period. According to the Clean Water Act Technical Rules (MOE, 2009b), four 
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Wellhead Protection Areas are required, one a proximity zone and the three others time-related 
capture zones: 

• WHPA-A  100 m radius from wellhead 
• WHPA-B 2-year Time of Travel (TOT) capture zone 
• WHPA-C  5-year Time of Travel capture zone 
• WHPA-D  25-year Time of Travel capture zone 

All of the capture zones for the Bright, Drumbo and Plattsville Water Systems were delineated 
using numerical models that were developed for each municipal production well system and 
calibrated to the available hydrogeological data. The models were developed using the 
computer programs MODFLOW and MODPATH, and the procedures and results are described 
in detail in the Phase II Groundwater Protection Study (Golder, 2001) report. The specific 
method used to delineate each of the wellhead protection areas for each municipal system 
within Oxford County is described below. 

Modelling Approach for the Bright Water System 
The principal aquifer in the Bright area is considered to be the Intermediate Aquifer. The 
Shallow Aquifer is also present, although is relatively thin and typically separated from the 
Intermediate Aquifer by lower permeability silty sand and clay materials. Based on the above, 
the Bright Groundwater Model was constructed using three overburden layers; a thin layer (2 m 
thick) to represent the Shallow Aquifer; a 12.5 m thick low permeability layer underlying the 
Shallow Aquifer; and a 6.5 m thick layer at the bottom of the model representing the 
Intermediate Aquifer. The base of the model was assumed to be defined by the base of the 
Intermediate Aquifer. 

Groundwater flow in the Intermediate Aquifer at Bright is inferred to occur in a southeasterly 
direction and the Bright Groundwater Model was, therefore, oriented in this direction. To the 
northwest and southeast of Bright the model boundaries follow inferred groundwater contours 
and were assigned as constant head boundary conditions. To the northwest, a constant head 
boundary elevation of 325 m above sea level (masl) was assigned. To the southwest, the 
groundwater model follows Horner Creek, while to the northeast it follows Wilmot Creek and the 
Nith River. A constant head boundary condition was assigned along these boundaries at an 
elevation consistent with the topography (surface water elevation) in the Digital Elevation Model 
(DEM). Groundwater flow will occur across the constant head boundaries. 

The Shallow Aquifer is assumed to be connected to the surface drainage systems in the Bright 
area. However, it was assumed that the surface drainage systems were not directly connected 
to the Intermediate Aquifer targeted by the water supply wells. Therefore, the constant head 
boundary conditions were only applied to the top layer in the model (Surficial Aquifer) and not to 
the Intermediate Aquifer. This assumption is consistent with the general conceptualization that a 
relatively thick layer of lower permeability material overlies the Intermediate Aquifer in the Bright 
area. 

Three separate recharge zones were established for the model to reflect the variability in 
overburden sediments that overlie the Intermediate Aquifer around Bright; a recharge rate of 
50 millimetres per year (mm/yr) was assigned where there is surficial sands present (as defined 
by the quaternary geology information); a recharge rate of 200 mm/yr was assigned where there 
are areas of Shallow Aquifer present; and a recharge rate of 20 mm/yr was assigned where 
there is only relatively low permeability material present over the Intermediate Aquifer. These 
values were established through the model calibration process and are consistent with the 
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range in recharge rates (3 to 70 mm/yr) estimated by Charlesworth (1992) for the buried 
aquifers in the Bright area. 

A review of the historical aquifer test results for the Bright area wells indicates that the hydraulic 
conductivity of the Intermediate Aquifer ranges from 1.8x10-5 metres per second (m/s) to 
1.4x10-3 m/s, with a geometric mean estimate of 7.4x10-5 m/s. The hydraulic conductivity of the 
Intermediate Aquifer in the Bright Groundwater Model was assigned at 5x10-5 m/s, with an 
effective porosity of 25 per cent. 

The Shallow Aquifer hydraulic conductivity was also assigned at 5x10-5 m/s, while the lower 
permeability (till) materials were assigned a hydraulic conductivity of 3.5x10-6 m/s. These values 
were established through the model calibration process. 

There were no significant private water takings from the Intermediate Aquifer identified in the 
review of the MOE PTTW Database for the Bright area. Bright Cheese & Butter, located 
approximately one kilometre to the north of the Bright water supply wells has a well drilled into 
the upper bedrock and has a permit to pump (on average) approximately 7.6 Igpm. This well 
was not included in the Bright Groundwater Model, and is not expected to have a measureable 
impact on the capture zones for the Bright Water Supply System. 

Calibration of the Bright Groundwater Model involved the adjustment of the recharge rates and 
hydraulic conductivity of the Intermediate Aquifer, until there was a reasonable match between 
the simulated groundwater elevations and the recorded groundwater elevations for Bright area 
overburden wells in the MOE Well Record Database. As defined above, the hydraulic 
conductivity of the Intermediate Aquifer was estimated to be 5x10-5 m/s, with recharge rates 
ranging from 20 mm/yr to 200 mm/yr. The average annual pumping rate in 1999 (of 97.5 
m3/day) was used in the calibration process. 

The capture zones incorporate uncertainty in both the aquifer data and groundwater flow 
direction through the adjustments (shape factors) and extend approximately 4.3 km north of the 
wells through mostly agricultural areas. 
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Map 11-2: Bright Water Supply Wellhead Protection Areas 
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Delineation of Wellhead Protection Areas Modelling Approach for the Drumbo-Princeton 
Water System 
A local-scaleThe MODFLOW numerical groundwater flow model was used to generate the 
Wellhead WHPAs protection areas for the Drumbo-Princeton municipal wells water system 
(Golder, 2001). The model covers an area of approximately 13 km², and is oriented in a 
northwest to southeast direction, parallel to the direction of regional groundwater flow in the 
deep overburden aquifer. The following provides a summary of the Drumbo Groundwater Model 
based on the available hydrogeological information at the time of the Golder (2001) study.  

The bedrock is overlain in the Drumbo area by about 50 to 70 m of glacial drift which includes 
predominantly fine grained materials in the upper 40 m which are typically underlain by more 
permeable sands and gravels at depth. Permeable lenses of aquifer material are also found at 
shallow and intermediate depths. The Drumbo-Princeton wells are considered to lie within the 
Deep Aquifer, with an assumed aquifer thickness of about 4 m. This aquifer is considered to be 
semi-confined. Based on the above, the Drumbo Groundwater Model was constructed as a 
single layer model with vertical leakage into the aquifer from above. The base of the model was 
assumed to be defined by the base of the Deep Aquifer pumped by the Drumbo-Princeton water 
supply wells. Groundwater flow in the Deep Aquifer at Drumbo is inferred to occur in a 
southeasterly direction. To the northwest and east/southeast of Drumbo the model boundaries 
follow inferred groundwater contours and were assigned as constant head boundary conditions. 
To the northwest, a constant head boundary elevation of 305 masl was assigned. Groundwater 
will flow into the model across this boundary. To the east/southeast, a constant head boundary 
elevation of 280 masl was assigned. Groundwater will flow out from the model across this 
boundary. To the west and northeast of Oxford the model boundaries follow inferred 
groundwater flowlines, and were therefore assigned as "no flow" boundaries. It is assumed that 
groundwater flow in the Deep Aquifer does not occur across these boundaries. 

Groundwater flow directions in the overburden aquifers are influenced by the presence of the 
Nith River. The Nith River is expected to be a groundwater discharge location for the shallow, 
and perhaps deeper aquifers. The Nith River was not directly included in the Drumbo 
Groundwater Model although its effect is indirectly included by the assignment of a constant 
head boundary along the eastern/southeastern model limit. This boundary allows groundwater 
flow to occur from the Deep Aquifer in the direction of the Nith River. 

Groundwater Rrecharge was applied uniformly across the model area to the Deep Aquifer at a 
rate of 20 mm/yr. This value was established through the model calibration process.Following 
model calibration, the hydraulic conductivity of the Deep Aquifer in the Drumbo Groundwater 
Model was assigned at 3x10-4 m/s, with an effective porosity of 25 per cent.. The average 
annual pumping rate in 1999 (152 m³/day) was used in the calibration process. 

Capture zone modelling resultsWHPAs are presented on Map 11-3 illustrates the time-related 
capture zones for the Drumbo-Princeton municipal wells-Princeton Water System. They 
incorporate uUncertainty was addressed  in both the aquifer data and groundwater flow 
direction through the adjustments (shape factors) to the capture zones (Golder, 2001). The 
projected population growth and increase in water use demand for the Drumbo area is 30 
percent relative to water usein 1999. Therefore, the pumping rate for the Drumbo-Princeton 
Water System wells used to forecast the time-related capture zones for the Drumbo-Princeton 
wells was increased by 30 percent compared to rates estimated for 1999 (i.e. 197 m³/day). 
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Historical testing data from the Deep Aquifer at Drumbo-Princeton Well 3 estimates the 
transmissivity of this location to be approximately 44 to 51 m3 per day. Assuming an aquifer 
thickness of about 4.3 m at this location, this corresponds to an aquifer hydraulic conductivity on 
the order of 1.3x10-4 m/s. Historical testing at Well 2 indicated a wider range in transmissivity; 
from 8.6 to 86 m²/day. Assuming an aquifer thickness of 3.7 m at this location, this corresponds 
to a range in hydraulic conductivity from 2.7x10-5 m/s to 2.7x10-4 m/s.  

There were no significant private water takings from the Deep Aquifer identified in the review of 
the MOE PTTW Database for the Drumbo area. It was assumed in the model that the Drumbo 
water supply wells provide the only water takings from the Deep Aquifer in this area. 
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Map 11-3: Drumbo-Princeton Water Supply Wellhead Protection Areas 
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Calibration of the Drumbo Groundwater Model involved the adjustment of the recharge rate and 
hydraulic conductivity of the Deep Aquifer, until there was a reasonable match between the 
simulated groundwater elevations and the inferred groundwater elevations for the Deep Aquifer 
in the Drumbo area. As defined above, the hydraulic conductivity of the Deep Aquifer was 
estimated to be 3x10-4 m/s, with a recharge rate of 20 mm/yr.  

Capture Zone Modelling Results presented on Map 12-3 illustrates the time-related capture 
zones for the Drumbo Water System. They incorporate uncertainty in both the aquifer data and 
groundwater flow direction through the adjustments (shape factors). The projected population 
growth and increase in water use demand for the Drumbo area is 30 per cent. Therefore, the 
pumping rate for the Drumbo Water System wells used to forecast the time-related capture 
zones was increased by 30 per cent compared to rates estimated for 1999 (i.e. 197 m³/day). 

Delineation of Wellhead Protection Areas Modelling Approach for the Plattsville Water 
System 
The MODFLOWA local-scale numerical groundwater flow model covering s an area of 
approximately 7 km², was developed to delineate WHPAs for the Plattsville municipal wells 
(Golder, 2001). and is oriented in a northeast to southwest direction in the direction of 
groundwater flow. The following provides a summary of the Plattsville Groundwater Flow Model 
based on the available hydrogeological information: 

The Plattsville area is underlain by an extensive glaciofluvial outwash sand and gravel deposit 
that generally follows the floodplain of the Nith River. These deposits comprise the Shallow 
Aquifer that provides groundwater to the Plattsville Water System. In the Plattsville town area 
the Shallow Aquifer is underlain by about 20 to 30 m of silt and clay sediments which in turn are 
underlain by bedrock. To the east, the topography rises from about 300 masl at the Nith River to 
about 325 masl at the contact between the outwash deposits and the silty clay to sandy silt till 
plain (Port Stanley Till). ). A Shallow Aquifer is mapped on the till plain although this aquifer 
would be of lower permeability than the outwash sand and gravels in the Nith River valley. The 
Plattsville Groundwater Model was constructed using two overburden layers. Along the Nith 
River valley both layers are represented by the high permeability outwash sands and gravels. 
To the east, the upper model layer is comprised of a Shallow Aquifer while the lower model 
layer is defined by finer grained, lower permeability silts and clays. 

Groundwater flow in the Shallow Aquifer at Plattsville is inferred to occur in a west to 
southwesterly direction towards the Nith River. The north and south model boundaries generally 
follow inferred groundwater flowlines and therefore were assigned as "no flow" boundary 
conditions. It is assumed that groundwater flow does not occur across these boundaries. The 
western model boundary is defined by the Nith River and is assigned as a constant boundary at 
elevations consistent with the topography (surface water elevation) along the Nith River. The 
eastern model boundary follows Washington Creek and is also assigned as a constant head 
boundary at elevations consistent with the topography (surface water elevation) along the creek. 
Groundwater discharge from the model will occur to both the Nith River and Washington Creek. 

The Shallow Aquifer in the Plattsville area is unconfined and assumed to be directly connected 
to the Nith River. The western boundary of the model follows the Nith River and the surface 
water elevation in the creek (from the DEM) was assumed to be similar to the Shallow Aquifer 
groundwater elevation beneath the creek. Groundwater flow in the Shallow Aquifer at Plattsville 
is inferred to occur in a west to southwesterly direction towards the Nith River. Washington 
Creek was assumed to be directly connected to the surficial aquifer at the east end of the 
model. 
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Two separate recharge zones were established for the model to reflect the variability in surficial 
sediments in the Plattsville area. Over the outwash sand and gravel deposits recharge would be 
relatively high, and was assigned a recharge rate of 350 mm/yr. To the east, a recharge rate of 
150 mm/yr was applied to the Shallow Aquifer that is present on the till plain. These values were 
estimated through the model calibration process. 

The transmissivity of the Shallow Aquifer was estimated from the results of a pumping test at 
Plattsville Wells 1 and 2 in October 1999 to be about 1100 m²/day. Assuming an aquifer 
thickness of about 30 m, this corresponds to an aquifer hydraulic conductivity of about 
4x10-4 m/s.  

Single well response tests completed in the aquifer resulted in a hydraulic conductivity of 
8.5x10-5 m/s. The hydraulic conductivity in the Plattsville Groundwater Model was assigned at 
1x10-4 m/s as a result of model calibration, with an effective porosity of 25 per cent. Additional 
hydraulic conductivity zones in the model were assigned as follows: 6x10-5 m/s for the Shallow 
Aquifer on the till plain; 5x10-6 m/s for the areas of finer grained surficial sediments; and 
1x10-8 m/s for the lower till. 

Carborundum Abrasives Inc. (88-P-1037) have a permit to extract groundwater from the 
overburden aquifer approximately 300 m to the southeast of the Plattsville water supply wells. 
The Carborundum water well was included in the groundwater model, with an average annual 
pumping rate of 37 m³/day. This is the permitted groundwater extraction rate. There were no 
other private water taking wells located in the Plattsville area identified in the MOE PTTW 
Database. 

Calibration of the Plattsville Groundwater Model involved the adjustment of the recharge rates 
into the various overburden materials and the hydraulic conductivity of the overburden aquifers 
until there was a reasonable match between the simulated groundwater elevations and the 
recorded groundwater elevations for Plattsville area overburden wells in the MOE Well Record 
Database. As defined above, the The hydraulic conductivity of the aquifer in the Nith River 
valley was estimated to be 1x10-4 m/s, with recharge rates ranging from 350 mm/yr into the 
outwash sands to 150 mm/yr into the surficial materials along the till plain. The average annual 
pumping rate in 1999 was used in the calibration process. 

Map 11-4Map 12-4 illustrates the time-related capture zonesWHPAs for the Plattsville Water 
water Systemsystem. They The capture zonesWHPAs incorporate uncertainty in both the 
aquifer data and groundwater flow direction through the adjustments (shape factors) to the 
length and width of the WHPAs. The projected population growth in the Plattsville area is 20 per 
cent relative to 1999 pumping rates.. Therefore, the pumping rate for the Plattsville water supply 
wells used to forecast the time-related capture zonesWHPAs was increased by 20 percent 
compared to 1999 (i.e. 619 m³/day). 

The capture zones for the Plattsville WHPAs wells extend to the north/northeast of the 
pumpingmunicipal wells over a fairly broad area. The WHPAs, includes the river floodplain and 
the western and central parts of the community and the west edge underlies the Nith River. This 
suggests that surface water from the Nith River is recharging the Shallow Aquifer and is part of 
the overall capture of the Plattsville water supply wells. 
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Map 11-4: Plattsville Water Supply Wellhead Protection Area 
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Uncertainty in the Delineation of the Bright Wellhead Protections Areas 
An uncertainty factor of “high” or “low” was assigned to each WHPA delineated based on the 
results of the uncertainty analysis.  

Bright 
Results of the uncertainty analysis are discussed below and final uncertainty factors for the 
WHPA delineation is provided in Table 11-3. 

There is inherent variation in the level of confidence with numerical modelling studies, which 
includes the quality of the input data and the model output due to computational assumptions 
within the model. Overall the model produced good matches to the observed water levels; 
however, the ability of the model to exactly reproduce local flow patterns is not certain. There is 
a high level of uncertainty surrounding the aggregate pit, north of the WHPA, where future 
expansion may alter recharge and local groundwater flow patterns. For this reason the ability of 
the model to reflect the processes of the hydrogeologic system has been given a high level of 
uncertainty.  

Table 11-3:        Summary of Uncertainty Analysis for WHPA Delineation  

Uncertainty Element Uncertainty 

Distribution, variability, quality and relevance of data Low 

Ability of the methods and models used to accurately reflect the flow processes in 
the hydrogeological system 

High 

Quality assurance and quality control procedures applied Low 

Extent and level of calibration and validation achieved for models used or 
calculations or general assessments completed  

Low 

Overall High 

 

Uncertainty in the Delineation of the Bright, Drumbo-Princeton and Plattsville Wellhead 
Protection AreasDrumbo-Princeton and Plattsville 
The Well Head Protection Areas (WHPAs) for the municipal well systems in the County of 
OxfordDrumbo-Princeton and Plattsville drinking water systems were delineated using 
numerical modelling procedures (MODFLOW and MODPATH) as part of the Phase II 
Groundwater Protection Study (Golder, 2001). The models developed for the municipal well 
systems were calibrated to existing conditions at the time (1999). Pumping rates required to 
service the projected population growth were then input to the models and used to delineate the 
predicted capture zones by way of particle tracking within the groundwater saturated zone. The 
capture zones were then projected to ground surface to create a capture area at ground 
surface. It was recognized at the time that a level of conservatism was built into the process by 
neglecting to account for the travel time from surface to the water table. 

Sources of uncertainty associated with the capture areas were recognized and addressed as 
part of the Phase II Groundwater Protection Study (Golder, 2001). One example was the effect 
of uncertainty in the hydraulic conductivity (K). It was noted that a lower K can result in a wider, 
but shorter capture zone, whereas a higher K can result in a narrower, but longer capture zone. 
A second example was the effect of uncertainty in the direction of regional groundwater flow, 
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which was based on interpretation of MOE water well record data. It was noted that a difference 
of 5 degrees in the direction of groundwater flow may be insignificant near the production wells 
but would be much more significant further upgradient of the wells (Golder, 2001). To address 
these uncertainties, the shape of the capture zone was adjusted using two shape factors. The 
first shape factor was a 20% increase in the overall shape of the capture zone (20% increase in 
width at the centreline, and a 20% increase in length upgradient and downgradient of the 
production well). The second shape factor was the addition of a 5 degree angle added to the 
centreline of the capture zone, in effect increasing the width at increasing distances from the 
pumping well. The objective of applying the second shape factor was to compensate for 
uncertainty in the regional groundwater flow direction. For capture zones intersecting 
groundwater flow divides and recharge boundaries (i.e. river boundaries), those boundaries 
were still used to limit the extent of the capture zone, notwithstanding the adjustments made in 
applying the shape factors.  

As noted previously, a number of the WHPAs have been modified since 2001 to incorporate 
changes to the municipal well systems, well locations, and flow rates, and some minor 
adjustments to the municipal production well locations. All of the modifications were performed 
by Golder and some were undertaken in 2007 as part of the source protection program. The net 
result is that the WHPA delineation for the active municipal production wells in the County of 
Oxford at the Drumbo-Princeton and Plattsville drinking water systems has been undertaken 
using a consistent and well documented modelling procedure, based on hydrogeological 
interpretations, and incorporating practical measures to address uncertainty.  

In general, the WHPAs for the Drumbo-Princeton and Plattsville production wells appear to be 
reasonable approximations and can be considered as having a relatively low level of 
uncertainty. 

The WHPA for the Bright Water System appears to have relatively long and narrow shape. It is 
questionable whether this WHPA represents the real capture area (capture zone projected to 
surface) for this municipal well system. However, it is reasonable to classify the WHPA for 
Bright as having a relatively low level of uncertainty with respect to the modelling methodology 
used in their development. 

Vulnerability Scoring of Wellhead Protection Areas 
Following their delineation,The the intrinsic vulnerability of the aquifer within each Wellhead 
Protection Area WHPA iwas assessed using one of the methods approved under the Clean 
Water Act Technical Rules. The resulting maps rank aquifer vulnerability as high, medium or 
low. The intrinsic vulnerability for the Bright, Drumbo-Princeton and Plattsville Wellhead 
Protection Areas WHPAs areis shown on Map 11-5, Map 11-7and Map 11-9. 

In the County of Oxford, aquifer vulnerability mapping within the Drumbo-Princeton and 
Plattsville WeHPAs llhead Protection Areas was completed using the Aquifer Vulnerability Index 
(AVI) (Golder, 2001). Aquifer vulnerability mapping within the Bright WHPAs was completed 
using the surface to well advective time (SWAT) method (EarthFX, 2018).  

The aquifer vulnerability mapping recognized three overburden units based on depth, with the 
classification of units as follows: Shallow aquifers occurring from surface to 15 m, intermediate 
aquifers occurring from 15 – 30 m, deep aquifers occurring at depths greater than 30 m. The 
bedrock aquifer was also recognized as a fourth unit. The capture zone delineation included the 
2, 5, 10 and 25 year time of travel.  
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The AVI method involves assigning a numerical score at each known well location that is related 
to the hydrualic conductivity (K) and thickness of the geological layers (stratum) overlying the 
aquifer (Golder, 2001). The aquifer vulnerability is classified on the basis of the AVI scoring 
following the thresholds provided by Technical Rule 38(1): High Vulnerability (AVI score <30), 
Medium Vulnerability (AVI score >30 and <80) or Low Vulnerability (AVI score >80).  

The AVI scoring method was used to develop vulnerability maps for each of the four aquifers 
identified as part of the aquifer mapping (shallow overburden, intermediate overburden, deep 
overburden, bedrock). The results were also used to develop a composite AVI map for the 
County. The composite AVI map reflects the vulnerability of the first aquifer present at each well 
location in the County.  

The resulting ‘low’, ‘medium’ or ‘high’ aquifer vulnerability rating is then intersected with the four 
Wellhead Protection Area zones, and translated into an overall vulnerability score ranging from 
2 to 10, where a score of 2 represents lowest relative aquifer vulnerability and a score of 10 
represents highest vulnerability. Table 12-3 below summarizes the Wellhead Protection Area 
vulnerability scoring for the AVI method as stated in the Technical Rules.  

Table 12-3: Wellhead Protection Area Vulnerability Scores - AVI 
Groundwater 
Vulnerability 
Category for 

the Area 

WHPA-A 
(100m zone) 

WHPA-B 
(2-year time-of-

travel) 

WHPA-C 
(5-year time-of-

travel) 

WHPA-D 
(25-year time-of-

travel) 

High 10 10 8 6 
Medium 10 8 6 4 

Low 10 6 4 2 
 
At the completion of the vulnerability mapping and scoring, the County of Oxford completed an 
assessment of transport pathways was completed. The results of the transport pathway 
assessment were reviewed using professional judgment to determine whether to increase the 
vulnerability based on the presence of the pathways. 

Identification of Transport Pathways and Vulnerability Adjustment 
Following a review of the initial vulnerability scoring maps, an assessment of transport pathways 
was undertaken completed to determine whether adjustments to the vulnerability assessment 
were warranted. Technical Rules 39 – 41 address the general process of how transport 
pathways would increase vulnerability. Transport pathways for groundwater based drinking 
water systems include: wells (existing and abandoned), pits and quarries, mines, construction 
activities, storm water infiltration, septic systems, sanitary sewer infrastructure.  

To evaluate the transport pathways, the Wellhead Protection Areas were superimposed on 
2006 aerial photography available from the County. Well locations in the vicinity of the Wellhead 
Protection Areas, available from the County well information system (based originally on the 
MOE Water Well Information System), were plotted on the aerial photograph maps. Information 
on the location of sanitary sewers, septic systems, storm water infiltration facilities and 
pits/quarries available from the County information systems were also plotted on the aerial 
photograph maps. The locations of petroleum wells within 100 m of the Wellhead Protection 
Areas were plotted on maps, based on information available from the oil & gas well database at 
the County.  
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The maps were then reviewed in detail to identify areas where the vulnerability scoring 
procedure should incorporate the presence of transport pathways. The process was based on 
professional judgment. During the review of the transport pathways and intrinsic vulnerability 
mapping, identified areas on the map where other adjustments to the mapping should bewere 
made based on professional judgement, such as (a) filling minor gaps/misaligments within the 
Wellhead Protection Area, (b) smoothing of the contacts between areas with different 
vulnerability ranking/scores and (c) removing what appear to be anomalies in the scoring that 
could not clearly be supported by the available hydrogeological information. 

Adjusted Vulnerability Scoring to Account for Transport Pathways 
At the completion of the transport pathways assessment, the Technical Rules allow 
investigators to modify the vulnerability scoring if there is a concern that the identified transport 
pathways within the Wellhead Protection Areas may increase the vulnerability of the aquifer 
beyond that represented by the intrinsic vulnerability. Modification of the vulnerability score is 
performed by increasing the vulnerability of the underlying aquifer vulnerability map from either 
a low to moderate value or moderate to high value. An initial aquifer vulnerability value of high 
cannot be increased. 

Adjusted Vulnerability Scoring for the Bright Wellhead Protection Areas 
There appear to be no transport pathways warranting an adjustment to the intrinsic vulnerability 
within the Wellhead Protection Area. Some minor adjustments have been made to the AVI to 
produce more consistent scoring within Zone B, Zone C and part of Zone D. A gap in the AVI 
mapping within the Zone D was addressed by extending the low AVI over the entire zone. The 
results indicate vulnerability scores of 6 in Zone B (2 year TOT), 4 in Zone C (5 year TOT) and 2 
in Zone D (25 year TOT) Due to the uncertainties related to the estimation of unsaturated travel 
times, the unsaturated zone travel times (UZAT) were not factored into the calculation of SWAT 
values, resulting in a more conservative vulnerability assessment. Potential pathways for 
shortened travel times to the wells were also evaluated. A total of 33 wells were identified within 
the WHPAs which were assessed based on likely construction quality and potential to be in 
communication with the aquifer pumped by the municipal supply wells. While some wells were 
identified as moderate to high risk, no adjustments were made to the vulnerability scores, due to 
the uncertainty of well locations. Further investigation into the location and condition of the 
identified wells is recommended in order to properly assess their vulnerability. In addition, two 
aggregate extraction pit operations were identified as possible preferential pathways; however 
they were not considered a risk because they were outside the WHPA. No adjustments to the 
intrinsic vulnerability were made due to transport pathways.  

Tthe final vulnerability map is presented in Map 11-6. High local recharge to the northeast of the 
wellfield resulted in moderate vulnerability scores with some locally higher scores in the WHPA-
B and WHPA-C. Low scores within the WHPA-C and WHPA-D corresponded to areas in which 
particles did not arrive at the wells during the forward particle tracking analysis. 
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Map 11-5  Bright Water Supply Intrinsic Vulnerability 
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Map 11-6: Bright Water Supply Wellhead Protection Area Vulnerability 
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Adjusted Vulnerability Scoring for the Drumbo-Princeton Wellhead Protection Areas 
The Wellhead Protection Areas for Well 1, Well 2A, and Well 3 extend approximately 4 km to 
the northwest, and are based on a forecast pumping rate of 197 m3/day (2.3 L/s). There appear 
to beare no transport pathways warranting an adjustment to the intrinsic vulnerability within the 
Wellhead protection areaWHPA. Gaps in the vulnerability mapping within Zone D were filled by 
extending the low vulnerability index that occurred over most of the remaining portion of Zone D. 
The resulting vulnerability scores are 6 in Zone B, 4 in Zone C and 2 in Zone D as shown on 
Map 11-8. 

Adjusted Vulnerability Scoring for the Plattsville Wellhead Protection Areas 
An adjustment was made to the vulnerability mapping to remove an anomalous area within a 
portion of Zones C and D, which resulted in a decrease in the vulnerability scores for the 
adjusted area. This adjustment was based on professional judgement. Sanitary sewer lines and 
a few private wells appear to occur within the Wellhead Protection AreaWHPA. However, these 
potential transport pathways were not considered sufficient to warrant adjustments to the 
vulnerability mapping. The results indicate vulnerability scores of 10 in Zone B, 8 in Zone C and 
6 in Zone D as shown on Map 11-10. 

Peer Review of WHPAs and Vulnerability 
The Bright, Drumbo and Plattsville Wellhead Protection Areas (Golder, 2001) were completed in 
advance of the Clean Water Act through the MOE-funded Municipal Groundwater Protection 
Studies. Oxford County has reported that the Wellhead Protection Areas were reviewed at the 
time of the report by MOE staff as a component of these groundwater protection studies. 

In addition, a peer review committee was formed to review vulnerability analyses within Oxford 
County. The committee consists of the following members: 

• Gregg Zwiers, Grand River Conservation Authority 
• Stan Denhoed, Harden Environmental 
• Stu Seabrook, HCCL 
• Rob Schincariol, University of Western Ontario 
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Map 11-7  Drumbo-Princeton Well Supply Intrinsic Vulnerability 
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Map 11-8: Drumbo-Princeton Water Supply Wellhead Protection Area Vulnerability 
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Map 11-9  Plattsville Water Supply Intrinsic Vulnerability 
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Map 11-10: Plattsville Water Supply Wellhead Protection Area Vulnerability 
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Managed Lands within the County of Oxford Wellhead Protection Areas 
Managed Lands lands, defined as  are lands to which nutrients are applied, are. Managed lands 
can be 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). 
Determining the location and percentage of managed lands, the location of agricultural 
managed lands, and the calculation of livestock density were used to determine whether the 
application of agricultural source material (ASM), non-agricultural source material (NASM), and 
fertilizer were significant threats within the Wellhead Protection Areas. 

The managed land mapping was completed for the WHPAs and WHPA-C zones where the 
vulnerability score iwas high enough in these zones for related activitiesthreats to be considered 
low, moderate or significant threats (vulnerability score of 6 or higher). Managed lands were 
completed , using the methodology outlined in Section 3 of this Assessment Report. Calculation 
of the percentage of managed lands was done in accordance with Part II, Rule 16(9) of the 
Technical Rules (MOE, 2009b). Mapping the percentage of managed lands area is not required 
where the vulnerability score for an area is less than the vulnerability score necessary for the 
activity to be considered a significant threat. Therefore, the percentage of managed lands were 
only calculated where the vulnerability score in each WHPA was 6 or greater.  

The calculationspercent managed lands for the Bright, Drumbo-Princeton and Plattsville well 
systems can be seenWHPAs are presented in Table 11-4. These are further illustrated on Map 
11-11, Map 11-12 and Map 11-13. 

Table 11-4:  Percent Managed Lands in the County of Oxford Wellhead Protection 
Areas 

County Location Well WHPA-A WHPA-B WHPA-C WHPA-D 

Oxford 

Bright 
Well 4A 
and/ Well 5 
(Piggot 4/5) 

81%79.6% 87%62.3% 71%87.8% No 

Drumbo-
Princeton 

Well 2A 89% 95% No No 
Well 1 44% 17% No No 
Well 3 11% 17% No No 

Plattsville 
W1 / 
W2Well 1 
and Well 2 

21% 21% 47% 67% 
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Map 11-11: Bright Water Supply Percent Managed Lands 
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Map 11-12: Drumbo-Princeton Water Supply Percent Managed Lands 
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Map 11-13: Plattsville Water Supply Percent Managed Lands 
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Livestock Density within the County of Oxford Wellhead Protection Areas 
Livestock density is used as a measure to determine the intensity of livestock animals and as 
such can be used as a measure of the potentialas such, can be used as a surrogate measure 
for the generationing, storageing and land applyingication of agricultural source material. 
Livestock density methodoly is detailed  in Section 3 of this Assessment Report.  

The calculation of livestock density is required to determine the amount of Nutrient Units (NU) 
generated in each vulnerable WHPA scenario. This calculation is only completed when there 
are building structures that could house livestock on a farm parcel that intersects a vulnerable 
WHPA. This means that for each farm parcel that has a portion of their land in the WHPA and 
also has a livestock barn on their property (regardless of whether the barn is in the WHPA), the 
livestock density in Nutrient Units per acre (NU/ac) is calculated. The Nutrient Units generated 
by each farm parcel is area weighted to determine the proportion applied in each WHPA. The 
total amount of Nutrient Units applied in each WHPA is divided by the amount of agricultural 
managed land in that same WHPA to determine the livestock density. The agricultural managed 
lands in each WHPA scenario was calculated under the guidance of Part II, rule 16(10) of the 
Technical Rules (MOE, 2009b), and as previously described. Each parcel of land that intersects 
each WHPA needs to be assessed for the presence of a livestock barn. The nutrients that are 
generated by the livestock are assumed to be applied only onto that farm parcel.  

Farm parcels intersecting each WHPA, as determined in the previous section, were assessed 
through air photo interpretation for the presence of barns or other livestock housing facilities. To 
aid in verifying the livestock type and whether the structure was used to house livestock, all 
available land use information from Oxford County records and databases were used including 
incorporating local knowledge from Planners, Township Chief Building Officials (CBOs) and 
other municipal staff who may have been able to provide local knowledge about a given farm 
operation.  

After all available knowledge was considered, a reasonable estimation was made about the type 
of livestock that was housed or could be housed in a particular structure.  

Once a livestock barn type was identified, the area of the barn was estimated using measuring 
tools in ArcMap. The barn area and livestock type were then compared to the Barn/Nutrient Unit 
Relationship Table provided by the GRCA in their Technical Memomorandum, issued 
September 23, 2009 (GRCA, 2009a). Where the number of livestock is unknown, barn area is 
used as a surrogate for the number of animals (and consequently the amount of nutrients 
generated) that could be housed in the farm structure, based on best management practices for 
barn capacities. A nutrient unit conversion factor can also be used if the number of livestock 
present on a farm is known. Each type of livestock has its own NU conversion factor, to 
determine the number of animals that generate 1 NU. For instance, one beef cow produces 1 
NU and requires 100 sq.ft. of barn space, so the relationship for beef barns is 100sq.ft./NU. The 
ratio assumes that the capacity of each livestock barn is at the maximum to generate or have 
the potential to generate that amount of nutrients.  

The livestock density for each municipal water systemWHPA is shown in Table 11-5. All areas 
fall into the “low” livestock density category. 

Table 11-5: Livestock Density (NU/acre) in the County of Oxford Wellhead Protection 
Areas 

County Location Well WHPA-A WHPA-B WHPA-C WHPA-D 
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Table 11-5: Livestock Density (NU/acre) in the County of Oxford Wellhead Protection 
Areas 

County Location Well WHPA-A WHPA-B WHPA-C WHPA-D 

Oxford 

Bright Well 4A / 
and Well 5 0.0 0.0 0.0 N/A 

Drumbo 
Well 2A 0.1 0.0 N/A N/A 
Well 1 0.0 0.0 N/A N/A 
Well 3 0.0 0.0 N/A N/A 

Plattsville W1 / 
W2Well 1 
and Well 2 

0.0 0.0 0.0 0.0 
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Map 11-14: Bright Water Supply Livestock Density 
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Map 11-15: Drumbo-Princeton Water Supply Livestock Density 
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Map 11-16: Plattsville Water Supply Livestock Density 
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Percentage of Impervious Surface Area within the County of Oxford Wellhead Protection 
Areas 
To determine whether the application of road salt poses a threat in the County of Oxford, the 
percentage of impervious surface where road salt can be applied per square kilometre was 
calculated as per the Technical Rules 16(11) and 17. was calculated using the window-moving 
average approach for the Bright and Drumbo-Princeton water supply systemsWHPAs, while 
impervious surface was calculated using the 1X1 kilometre grid approach for the Plattsville 
water supply systemWHPAs. Furhter detail on the impervious surface calculation methodology 
is described in Section 3.  

To calculate percentage of impervious surface, guidance from the rules mentioned above were 
used to create a 1km by 1km grid over the vulnerable area. In the most recent amendment 
(November 16, 2009) of the technical rules, rule 17 from Part II changed to state that the 1 
kilometer by 1 kilometer grid to be centred over the “source protection area” as opposed to the 
original “vulnerable area”. 

The application of road salt can only be a threat in areas with a vulnerability score of 6 or 
greater; therefore the percent impervious calculation was only completed in areas with a score 
of 6 or greater.  

Roadways, sidewalks, driveways and parking lots were digitized on screen using ArcMap and 
30cm resolution SWOOP orthoimagery from 2006 displayed at a scale of 1:500, to represent 
impervious surfaces. The impervious surface data layer was created in two sections. The Lower 
Thames Valley Conservation Area (LTVCA) GIS team digitized all impervious surfaces in the 
portion of the County within the Thames Sydenham and Region Source Protection Region, and 
Oxford County Staff digitized all impervious surfaces in the portion of the County within the Lake 
Erie Source Protection Region. Grids centred over each source protection area were provided 
by the LTVCA and the GRCA. 

The impervious surface percentage in each grid cell was calculated by dividing the total 
impervious surface area in each grid cell by the total vulnerable area (with vulnerability scoring 
equal to or greater than 6) in that same grid cell. It should be noted that where a grid cell 
contains a portion of a Wellhead Protection Area with vulnerability score less than 6, this portion 
on the Wellhead Protection Area was not used in the calculation of impervious surfaces. For 
road salt to be considered a significant threat, the percent of impervious surface must be greater 
than 80%.  

The results of the impervious surface calculations indicate that there are low percentages in 
Bright (Map 11-17), Drumbo-Princeton (Map 11-18) and Plattsville (Map 11-19) and that the 
application of road salt would not be a significant threat. 
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Map 11-17: Bright Water Supply Percent Impervious Surfaces 
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Map 11-18: Drumbo-Princeton Water Supply Percent Impervious Surfaces 
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Map 11-19: Plattsville Water Supply Percent Impervious Surfaces 
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11.1.5 Drinking Water Quality Threat Assessment 
The Ontario Clean Water Act, 2006 defines a Drinking Water Threat as “an activity or condition 
that adversely affects or has the potential to adversely affect the quality or quantity of any water 
that is or may be used as a source of drinking water, and includes an activity or condition that is 
prescribed by the regulation as a drinking water threat.” Further details on the drinking water 
quality threats assessment are detailed in Section 3 of this Assessment Report.  

The Technical Rules (MOE, 2009b) list five ways in which to identify a drinking water threat:  

a) Through an activity prescribed by the Act as a Prescribed Drinking Water Threat; 

b) Through an activity identified by the Source Water Protection Committee as an activity 
that may be a threat and (in the opinion of the Director) a hazard assessment confirms 
that the activity is a threat;  

c) Through a condition that has resulted from past activities that could affect the quality of 
drinking water; 

d) Through an activity associated with a drinking water issue; and 

e) Through an activity identified through the events based approach (this approach has not 
been used in this Assessment Report). 

Activities that Are or Would be Drinking Water Quality Threats in the Wellhead Protection 
Areas 
Ontario Regulation 287/07, pursuant to the Clean Water Act, 2006 provides a list of Prescribed 
Drinking Water Quality Threats that could constitute a threat to drinking water sources. 
Table 12-6 lists the activities that are prescribed as water quality related prescribed drinking 
water threats. Listed beside the prescribed drinking water threats are the typical land use 
activities that are associated with the threat. 

In addition, there is one local threat that has been identified in the Lake Erie Source Protection 
Region: the transportation of oil and fuel products through a pipeline. 

A spill of oil and fuel products could result in the presence of petroleum hydrocarbons or BTEX 
in groundwater. The conveyance of oil by way of an underground pipeline that would be 
designated as transmitting or distributing “liquid hydrocarbons”, including “crude oil”, 
“condensate”, or “liquid petroleum products”, and not including “natural gas liquids” or “liquefied 
petroleum gas”, within the meaning of Ontario Regulation 210/01 under the Technical Standards 
and Safety Act or is subject to the National Energy Board Act, was approved as a local threat. 
The letter of approval from the Director of the Source Protection Programs Branch and table of 
hazard ratings is found in Appendix D. 

Table 12-6: Drinking Water Quality Threats 

Prescribed Drinking Water Quality Threat 
Ontario Regulation 287/07 s.1.1.(1) 

Land Use / Activity 

1 The establishment, operation or maintenance of a waste 
disposal site within the meaning of Part V of the 
Environmental Protection Act. 

Landfills – Active, Closed 
Hazardous Waste Disposal 
Liquid Industrial Waste 
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Table 12-6: Drinking Water Quality Threats 

Prescribed Drinking Water Quality Threat 
Ontario Regulation 287/07 s.1.1.(1) 

Land Use / Activity 

2 The establishment, operation or maintenance of a system 
that collects, stores, transmits, treats or disposes of 
sewage. 

Sewage Infrastructures 
Septic Systems, etc. 

3 The application of agricultural source material to land. e.g. manure, whey, etc. 
4 The storage of agricultural source material. e.g. manure, whey, etc. 
5 The management of agricultural source material. aquaculture 
6 The application of non-agricultural source material to land. Organic Soil Conditioning 

Biosolids 
7 The handling and storage of non-agricultural source 

material. 
Organic Soil Conditioning 
Biosolids 

8 The application of commercial fertilizer to land. Agriculture Fertilizer 
9 The handling and storage of commercial fertilizer. General Fertilizer Storage 
10 The application of pesticide to land. Pesticides 
11 The handling and storage of pesticide. General Pesticide Storage 
12 The application of road salt. Road Salt Application 
13 The handling and storage of road salt. Road Salt Storage 
14 The storage of snow. Snow Dumps 
15 The handling and storage of fuel. Petroleum Hydrocarbons 
16 The handling and storage of a dense non-aqueous phase 

liquid. 
DNAPLs 

17 The handling and storage of an organic solvent Organic Solvents 
18 The management of runoff that contains chemicals used in 

the de-icing of aircraft. 
De-icing 

19 An activity that takes water from an aquifer or a surface 
water body without returning the water taken to the same 
aquifer or surface water body. 

Private water taking 

20 An activity that reduces the recharge of an aquifer. Impervious Surfaces 
21 The use of land as livestock grazing or pasturing land, an 

outdoor confinement area or a farm-animal yard.  
Agricultural Operations 

Local Drinking Water Threat Land Use / Activity 

The conveyance of oil by way of an underground pipeline that 
would be designated as transmitting or distributing “liquid 
hydrocarbons”, including “crude oil”, “condensate”, or “liquid 
petroleum products”, and not including “natural gas liquids” or 
“liquefied petroleum gas”, within the meaning of the Ontario 
Regulation 210/01 under the Technical Standards and Safety Act 
or is subject to the National Energy Board Act. 1 

Oil pipeline 

1: As confirmed by the letter from the Director of the Source Protection Programs Branch in Appendix D.  

Identification of Significant, Moderate and Low Drinking Water Threats for the County of 
Oxford Drinking Water Systems in the Grand River Watershed 
The identification of a land use activity as a significant, moderate, or low drinking water threat 
depends on its risk score, determined by considering the circumstances of the activity and the 
type and vulnerability score of any underlying protection zones, as set out in the Tables of 
Drinking Water Threats available through www.sourcewater.ca. Information on drinking water 
threats is also accessible through the Source Water Protection Threats Tool: http://swpip.ca. For 
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local threats, the risk score is calculated as per the Director’s Approval Letter, as shown in 
Appendix C. The information above can be used with the vulnerability scores shown in 
Map 12-6, Map 12-8 and Map 12-10 to help the public determine where certain activities are or 
would be significant, moderate and low drinking water threats. 

Table 11-6, Table 11-7 and Table 11-8 provide a summary of the threat levels possible in the 
County of Oxford Drinking Water Systems for Chemicals, Chemical, Dense Non-Aqueous 
Phase Liquids (DNAPLs), and Pathogens, and Local Threats (Oil Pipelines).. A checkmark 
indicates that the threat classification level is possible for the indicated threat type under the 
corresponding vulnerable area / vulnerable score; a blank cell indicates that it is not. The 
colours shown for each vulnerability score correspond to those shown in the maps. 

Table 11-6: Identification of Drinking Water Quality Threats in the Bright Water 
Supply Wellhead Protection Areas 

Threat Type Vulnerable 
Area 

Vulnerability 
Score 

Threat Classification Level 
Significant 

80+ 
Moderate 
60 to <80 

Low 
>40 to <60 

Chemicals 

WHPA-A/B 10    
WHPA-B/C 88    

WHPA-B/C 6    
WHPA-C/D 2 & 4    

Handling / Storage of 
DNAPLs 

WHPA-A/B/C Any Score    
WHPA-D 2 & 4    

Pathogens 
 

WHPA-A/B 10    
WHPA-B 8    
WHPA-
C/DWHPA B 

Any Score6    
 

 
 
 

Table 11-7: Identification of Drinking Water Quality Threats in the Drumbo-Princeton 
Water Supply Wellhead Protection Areas 

Threat Type Vulnerable 
Area 

Vulnerability 
Score 

Threat Classification Level 
Significant 

80+ 
Moderate 
60 to <80 

Low 
>40 to <60 

Chemicals 
WHPA-A 10    
WHPA-B 6    
WHPA-C/D 2 & 4    

Handling / Storage of 
DNAPLs 

WHPA-A/B/C Any Score    
WHPA-D 2    

Pathogens 
WHPA-A 10    
WHPA-B 6    
WHPA-C/D Any Score    

 

Table 11-8: Identification of Drinking Water Quality Threats in the Plattsville Wellhead 
Protection Areas 

Threat Type Vulnerable Vulnerability Threat Classification Level 
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Area Score Significant 
80+ 

Moderate 
60 to <80 

Low 
>40 to <60 

Chemicals 

WHPA-A/B 10    
WHPA-C 8    
WHPA-D 6    
WHPA-D 2 & 4    

Handling / Storage of 
DNAPLs 

WHPA-A/B/C Any Score    
WHPA-D 6    
WHPA-D 2 & 4    

Pathogens 
WHPA-A/B 10    
WHPA-C/D Any Score    

 

 
 

11.1.6 Enumeration of Significant Drinking Water Quality Threats  
Available desktop information, publicly available databases, air photo interpretation and local 
County staff knowledge was used to determine the types of land use activity information and 
potential threats associated with these land uses. To associate the prescribed drinking water 
threats listed  with land use activities, the County of Oxford has compiled a land use inventory. 
The inventory was based on a review of multiple data sources which included previous 
groundwater-related work undertaken by the County, public records, local knowledge and 
windshield surveys.  

Consultation with property owners will be undertaken to verify the existence of circumstances 
that constitute a significant threat.  

Enumeration of Significant Drinking Water Quality Threats for the Bright Water System 
For the Bright municipal wells, significant threats that were enumerated occured in WHPA-A and 
WHPA-B. A list of significant threat types identified in Bright is located in Table 11-9. These 
threats are current to the end of 2014March 2019. 

Table 11-9: Significant Drinking Water Quality Threats for the Bright Water System 
(current to the Marchyear 20142019) 

PDWT1  
# Threat Subcategory2 Number of 

Activities 
Vulnerable  

Area 

2 Sewage System or Sewage Works- Onsite 
Sewage System 729 WHPA-A 

WHPA-B 
3 Application of Agricultural Source Material to Land 1 WHPA-A 
8 Application of Commercial Fertilizer 1 WHPA A 
10 Application of Pesticides to Land 1 WHPA A 
16 Handling and Storage of DNAPLs 1 WHPA B 

Total Number of Properties 931 
Total Number of Activities 1132 
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Table 11-9: Significant Drinking Water Quality Threats for the Bright Water System 
(current to the Marchyear 20142019) 

PDWT1  
# Threat Subcategory2 Number of 

Activities 
Vulnerable  

Area 
1:  Prescribed Drinking Water Quality Threat Number refers to the prescribed drinking water threat listed in O.Reg 

287/07 s.1.1.(1). 
2: Where applicable, waste, sewage, and livestock threat numbers are reported by sub-threat; fuel and DNAPL by 

Prescribed Drinking Water Threat category 
 
Certain types of activities on residential properties that are incidental in nature and that are significant drinking 
water threats are not enumerated. These threats include the application of commercial fertilizer on residential 
properties, the storage of organic solvents (dense non-aqueous phase liquids) on residential properties, and the 
storage of fuel (e.g., heating fuel tanks) on residential properties in natural gas serviced areas.  

Note: Storm sewer piping is not considered to be part of a storm water management facility. 

Enumeration of Significant Drinking Water Quality Threats for the Drumbo-Princeton 
Water System 
In Drumbo, the significant threats that were enumerated occur in WHPA-A and WHPA-B. A list 
of all significant threat types identified in Drumbo are located in  
Table 11-10 below. The threats are current to the end of 2014. 

Table 11-10: Significant Drinking Water Quality Threats for the Drumbo-Princeton Water 
System (current to the end of 2014) 

PDWT1 
# Threat Subcategory2 Number of 

Activities 
Vulnerable  

Area 

2 
 
 

Sewage System or Sewage Works- Onsite Septic 
System  2 WHPA A 

Sewage System or Sewage Works- Sanitary 
Sewers and related pipes  3 WHPA A 

Sewage System Or Sewage Works - Sewage 
Treatment Plant Effluent Discharges (Includes 
Lagoons) 

1 WHPA-A 

Sewage System Or Sewage Works - Sewage 
Works Storage – Treatment or Holding Tanks 1 WHPA-A 

3 Application of Agricultural Source Material to Land 4 WHPA A 
8  Application of Commercial Fertilizer 4 WHPA A 

21 
Management or handling of Agricultural Source 
Material- Agricultural Source Material (ASM) 
Generation  

1 WHPA A 

Total Number of Properties 8 
Total Number of Activities 16 
1:  Prescribed Drinking Water Quality Threat Number refers to the prescribed drinking water threat listed in O.Reg 

287/07 s.1.1.(1). 
2: Where applicable, waste, sewage, and livestock threat numbers are reported by sub-threat; fuel and DNAPL by 

Prescribed Drinking Water Threat category 
 
Note:  The threat point representing linear feature infrastructure such as sanitary sewers was not added into the total 
number of properties, since this feature is not attached to one specific property. 
 
Certain types of activities on residential properties that are incidental in nature and that are significant drinking water 
threats are not enumerated. These threats include the application of commercial fertilizer on residential properties, 
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Table 11-10: Significant Drinking Water Quality Threats for the Drumbo-Princeton Water 
System (current to the end of 2014) 

PDWT1 
# Threat Subcategory2 Number of 

Activities 
Vulnerable  

Area 
the storage of organic solvents (dense non-aqueous phase liquids) on residential properties, and the storage of fuel 
(e.g., heating fuel tanks) on residential properties in natural gas serviced areas.  
 
Note: Storm sewer piping is not considered to be part of a storm water management facility. 

 

Enumeration of Significant Drinking Water Quality Threats for the Plattsville Water 
System 
Within Plattsville, inventoried significant threats occur in WHPA-A and WHPA-B. A list of all 
significant threat types identified in the Plattsville WHPA is presented in Table 11-11 below. The 
threats are current to the end of 2014. 

Table 11-11: Significant Drinking Water Quality Threats for the Plattsville Water System 
(current to the end of 2014) 

PDWT1 
# Threat Subcategory2 Number of 

Activities 
Vulnerable  

Area 

1 
Waste Disposal Site- Storage of wastes described 
in clauses (p), (q), (r), (s), (t) or (u) of the definition 
of hazardous waste  

1 WHPA-B 

2 Sewage System or Sewage Works- Sanitary 
Sewers and related pipes  1 WHPA-B 

3 Application of Agricultural Source Material to Land 2 WHPA-A 
10 Application of Pesticides to Land 1 WHPA-A 
15 Handling and Storage of Fuel 3 WHPA-B 
16 Handling and Storage of DNAPLs 3 WHPA-B 
17 Handling and Storage of Organic Solvents 2 WHPA-B 

Total Number of Properties 6 
Total Number of Activities 13 
1:  Prescribed Drinking Water Quality ThreatNumber refers to the prescribed drinking water threat listed in O.Reg 

287/07 s.1.1.(1). 
2: Where applicable, waste, sewage, and livestock threat numbers are reported by sub-threat; fuel and DNAPL by 

Prescribed Drinking Water Threat category 
 
Note: The threat point representing linear feature infrastructure such as sanitary sewers was not added into the total 
number of properties, since this feature is not attached to one specific property. 
 
Certain types of activities on residential properties that are incidental in nature and that are significant drinking water 
threats are not enumerated. These threats include the application of commercial fertilizer on residential properties, 
the storage of organic solvents (dense non-aqueous phase liquids) on residential properties, and the storage of fuel 
(e.g., heating fuel tanks) on residential properties in natural gas serviced areas.  
 
Note: Storm sewer piping is not considered to be part of a storm water management facility. 
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Uncertainty and Limitations in the Enumeration of Significant Drinking Water Quality 
Threats 
There was a general lack of information on the presence/absence of contamination associated 
with historical land uses. As a result, no condition-related drinking water threats (if present) were 
identified. In addition, the type and amount of chemicals stored at the commercial and industrial 
operations within the wellhead protection areas is unknown. Further, for other land use types, 
the types and amounts of potential contaminants often had to be assumed based on the land 
use practice. Where assumptions had to be made, often a worst case scenario approach was 
taken and circumstance values were assigned based on that assumption so significant threats 
would be flagged for follow-up. 
  
In terms of data limitations, the most problematic dataset was septic systems. The records 
maintained by the County Board of Health lack accurate locational information. The sanitary 
sewer infrastructure layer was used to determine which properties were serviced by municipal 
services. Using this method, there remained instances where service connection was 
questionable. At present County Public Works has not yet digitized all of the sanitary sewer 
infrastructure in the County, although this is a work in progress. 
 
For the impervious surface dataset, digitizing was completed by both Oxford County and the 
Lower Thames River Conservation Authority (LTRCA). Heads-up digitizing from two different 
sources could introduce error when identifying impervious surfaces in Oxford County. Also, 
each organization may have access to different supplementary data sets to complete the 
analysis. Since the County has access to more current roads data, road centre lines were 
buffered to average road widths to create the initial impervious surface layer. Edits were then 
made to ensure the roadways were accurately represented and to add in sidewalks, driveways 
and parking lots. Human error may have occurred while digitizing the impervious surfaces. 
  
Since there is no agricultural census information available to the County at the property scale, 
reasonable assumptions about the type of livestock housed in a farm structure were based on 
the best available information. This information ranged from local knowledge of County and 
municipal staff to land use information recorded in various County records. Where this 
information was unavailable, air photo interpretation was used to determine barn type, and 
therefore, livestock type. Air photo interpretation and the use of GIS for area calculations could 
be considered limitations to the work, since the resulting shapefiles are representations and not 
100 percent accurate. This limitation also applies to the layer extraction step when delineating 
managed lands. Certain structures, in particular residential dwellings, do not necessarily reflect 
actual foot prints of the structures. However, manual edits to the shapefile were completed for 
larger layers if deemed necessary through air photo interpretation. 

11.1.7 Conditions Evaluation for the County of Oxford’s Well Supply Systems 
The Technical Rules state that if there is evidence that a Condition is causing off-site 
contamination, a hazard rating of 10 is applied. If there is no evidence of off-site contamination, 
the hazard rating is 6, which would results in a moderate or low drinking water threat within the 
WHPA. 

The Clean Water Act, 2006 Technical Rules require a list of conditions that are drinking water 
threats resulting from a past activity where the following conditions are present: 

1) The presence of a non-aqueous phase liquid in groundwater in a highly vulnerable 
aquifer, significant groundwater recharge area or wellhead protection area; 
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2) The presence of a single mass of more than 100 litres of one or more dense non-
aqueous phase liquids in surface water in a surface water intake protection zone; 

3) The presence of a contaminant in groundwater in a highly vulnerable area, significant 
groundwater recharge area or wellhead protection area listed in Table 2 of the Soil, 
Groundwater and Sediment Standards and present at a concentration that exceeds the 
potable groundwater standard set out for the contaminant in that Table; 

4) The presence of a contaminant in surface soil in a surface water intake protection zone 
listed in Table 4 of the Soil, Ground Water and Sediment Standards and present at a 
concentration that exceeds the surface soil standard for industrial / commercial / 
community property use set out for the contaminant in that Table; and 

5) The presence of a contaminant in sediment listed in Table 1 of the Soil, Ground Water 
and Sediment Standards and present at a concentration that exceed the sediment 
standard set out for the contaminant in that Table. 

All of County of Oxford’s water supply is obtained from groundwater sources. Therefore, only 
conditions 1 and 3 as listed above are applicable.  

Conditions Evaluation for the County of Oxford Drinking Water Systems 
After review of the available data, there were no conditions were identified in the Bright, 
Drumbo-Princeton and Plattsville drinking water systems.  

11.1.8 Drinking Water Quality Issues Evaluation 
The objective of the Issues evaluation is to identify drinking water Issues where the existing or 
trending concentration of a parameter or pathogen at an intake, well or monitoring well cwould 
result in the deterioration of the quality of water for use as a source of drinking water. The 
parameter or pathogen must be listed in Schedule 1, 2 or 3 of the Ontario Drinking Water 
Quality Standards (ODWQS) or Table 4 of the Technical Support Document for Ontario Drinking 
Water Standards, Objectives and Guidelines (Technical Rules XI.1 (114 – 117)). Elevated 
concentrations of selected parameters that are naturally occurring or where effective treatment 
is in place are not considered drinking water Issues. 

Once a drinking water Issue is identified, the objective is to identify all sources and threats that 
may contribute to the Issue within an Issue contributing area and manage these threats 
appropriately. If at this time the Issue Contributing Area cannot be identified or the Issue cannot 
be linked to threats then a work plan must be provided. 

If an Issue is identified for an intake, well or monitoring well, then all threats related to a 
particular Issue within the Issue Contributing Areas are significant drinking water threats, 
regardless of the vulnerability. 
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Methodology for Drinking Water Quality Issues Evaluation 
The water quality data used in this evaluation was compiled by the Oxford County Public Works 
Department. The data comprises the analytical results taken as part of operating the systems in 
addition to water quality results received as part of other programs/projects. The bulk majority of 
the data used in this evaluation is dates from 2001 to 2017 for the Bright water supply system 
and from 2001 to 2014 for the Drumbo-Princeton and Plattsville water supply systems present. 
Older data has been used where relevant. 

The Issues evaluation for the County of Oxford focused on the water quality parameter 
groupings outlined in the Ontario Drinking Water Quality Standards (ODWQS) identified in 
Ontario Regulation 169/03 under the Safe Water Drinking Act and the related technical support 
document. These parameters include: a) Pathogens. b) Schedule 1 Parameters, c) Schedule 2 
and 3 parameters and, d) Table 4 parameters.  

Parameters have been screened for closer investigation where any of the following criteria have 
been met: 

• Consistent presence of microbiological parameters; 

• The parameter has a health related Maximum Acceptable Concentration (MAC) 
associated with it and the concentration in the raw or treated water exceeds half of the 
MAC level (with the exception of fluoride); and 

• The parameter does not have a health related MAC but the concentration observed 
exceeds the objective or guideline associated with the ODWQS. 

Water quality parameters meeting the screening threshold above were further reviewed to 
determine whether to identify them as Issues. The considerations included: 

• Whether the concentration is at or trending towards a health related MAC; 
• The frequency with which the parameter meets the screening threshold; 
• Capabilities of the treatment facility; 
• The ability of the parameter to interfere with/upset the treatment process; 
• Whether the parameter is related to issues raised by the public; and 
• Importance of the well to the overall supply. 

Drinking Water Quality Issues Evaluation for the Bright Water Supply 
The system has several operational or aesthetic parameters that exceed the associated 
objectives or guidelines as detailed below. 

Hardness, which has a guideline range from 80 to 100 mg/L, is typically exceeded in 
groundwater systems. The Bright hardness concentration is typically betweenaround 300 to 400 
500 mg/L. This parameter is naturally occurring in the groundwater and does not pose a health 
risk nor does it impact the treatment process. 

The sodium concentration ranges from 39 to 52 64 mg/L, which is above the reporting level of 
20 mg/L, but well below the aesthetic objective of 200 mg/L. Chloride levels in the 
systemconcentrations are quite low; this suggesting that the sodium concentrations are not 
related to the application of is not caused by road salt application but may berather is naturally 
occurring. No increasing trend is evident in the results. 
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Total Dissolved Solids (TDS) levels in the Bright system exceed the objective of 500 mg/L and 
are around 600 mg/L. TDS is an aesthetic parameter and does not impact health or the 
treatment process. No increasing trend is evident in the results. 

The raw water in the system exceeds the objective of 0.3 mg/L for iron. The raw water is 
aroundiron concentrations range from 0.5 to 0.8 mg/L. Iron is an aesthetic parameter and does 
not interfere with the treatment process. No increasing trend is evident. 

Summary of the Drinking Water Quality Issues Evaluation for the Bright Water Supply 
The parameters in the Bright Water Supply System that meet the screening threshold are 
Hardnesshardness, TDS and Ironiron. These parameters are all naturally occurring and typical 
of to groundwater sources. They do not affect the treatment process and there is no evidence of 
upward trending. , therefore, nNo Issues were notedidentified under Technical Rule 114. 

Drinking Water Quality Issues Evaluation for the Drumbo-Princeton Water Supply 
No health-related parameters were found to exceed their MAC. Microbiological results are 
consistently good at Well 3. Well 2A has had periodic positive low level results for total coliforms 
while not in regular service. This is not uncommon where wells are only periodically pumped as 
is the case with Well 2A and does not necessarily indicate a concern. The well recently began a 
rotational production schedule. 

With the exception of Hhardness, no operational or aesthetic parameters exceed the associated 
objectives or guidelines. Hardness, which has a guideline range from 80 to 100 mg/L, is typically 
exceeded in groundwater systems. The Drumbo-Princeton hardness concentration is typically 
between 230 to 330 mg/L. 

Summary of Drinking Water Quality Issues Evaluation for the Drumbo-Princeton Water 
Supply 
The only parameters in the Drumbo-Princeton Water Supply System that meets the screening 
threshold are total coliform and hardness. The total coliform presence is likely due tothe result of 
the Well 2A being maintained in standby mode and not operated frequently. Hardness is 
naturally occurring and typical to groundwater sources. It does not affect the treatment process 
and there is no evidence of upward trending. No Issues have beenwere identified for the 
Drumbo-Princeton Water Supply under Technical Rule 114. 

Drinking Water Quality Issues Evaluation for the Plattsville Water Supply 
No parameters were found to exceed their Maximum Acceptable Concentration (MAC). 
Microbiological results are consistently good. 

The system has several operational or aesthetic parameters which exceed the associated 
objectives or guidelines as detailed below. 

Hardness, which has a guideline range from 80 to 100 mg/L, is typically exceeded in 
groundwater systems. The system’s hardness concentration is very high, typically around 1000 
to 1340 mg/L. This parameter is naturally occurring in the groundwater and is not a heath risk 
nor does it hinder the treatment process. 

Total Dissolved Solids (TDS) levels in the system exceed the objective of 500 mg/L and are 
1620 to 1880 mg/L. TDS is an aesthetic parameter and does not impact health or the treatment 
process. No increasing trend is evident in the results. 
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The raw water in the system exceeds the objective of 0.3 mg/L for iron. The raw water is around 
0.48 to 0.6 mg/L. Iron is an aesthetic parameter and does not interfere with the treatment 
process. No increasing trend is evident. 

Sulphates have an objective of 500 mg/L and in the PlattsvilleInnerkip system, concentrations 
range from 870 to 1000 mg/L. Sulphates are an aesthetic concern and are naturally occurring in 
the groundwater. 

The system typically exceeds the aesthetic objective of 0.05 mg/L for manganese with 
concentrations in the 0.06 – 0.08 mg/L range. There is no increasing trend to the concentration 
and its presence does not interfere with the treatment process. 

Summary of Drinking Water Quality Issues Evaluation for the Plattsville Water Supply 
The parameters in the Plattsville System that meet the screening threshold are 
Hardnesshardness, TDS, iIron, mManganese and Sulphatessulphates. These parameters are 
all naturally occurring and do not affect the treatment process. There is no evidence of upward 
trending. No Issues have been identified for the Plattsville Water water sSupply under Technical 
Rule 114. 

11.1.9 Enumeration of Significant Drinking Water Quality Threats  
Available desk top level land use information, air photo interpretation and local knowledge of 
County and municipal staff was used to determine the types of land use activity information and 
therefore, the threats and circumstances associated with these land uses. In most cases, 
professional judgment and assumptions were made when determining the presence of 
significant threats for each property. Consultation with property owners will be undertaken to 
verify the existence of circumstances that constitute a significant threat  

Data Sources for the Enumeration of Significant Drinking Water Threats 
To associate the prescribed drinking water threats listed in Table 12-6 with land use activities, 
the County of Oxford compiled a land use inventory. The inventory was based on a review of 
multiple data sources which included previous groundwater-related work undertaken by the 
County, public records, local knowledge and windshield surveys.  

The datasets used to form the basis of the threats inventory are provided in Table 12-10 and 
Table 12-11. 

Table 12-10: Datasets for the Significant Drinking Water Quality Threats Enumeration 
for the County of Oxford 

Threats Point Datasets 
Name Purpose Comments 
Water Wells Record Database(MOE) 
The database includes locations of both 
private and municipal wells, as well as 
additional information including the operating 
status of the well. 

To identify potential 
transport pathways. 
 

- Current to 2000 
- Accuracy of all points is 
questionable 

Certificates of Approval (MOE) 
Contains Certificates of Approval for Air, 
Industrial Wastewater and 
Municipal/Provincial Sewage and 
Waterworks 

To flag potential 
circumstances. 
 

- Dataset received October 
2003 
- Dataset incomplete 
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Table 12-10: Datasets for the Significant Drinking Water Quality Threats Enumeration 
for the County of Oxford 

Threats Point Datasets 
Name Purpose Comments 
Existing Land Uses (County of Oxford) 
A detailed inspection of land use in the 
County’s WHPAs, identified according to its 
NAICS code. 

To flag potential 
circumstances 

- Completed in 2004 
- Updated in 2007 

O. Reg 347 – Waste Generators Summary, Waste Receivers Network (HWIN) 
HWIN is a web-based service that allows 
hazardous waste generators, receivers, and 
carriers to register their activities with the 
MOE on-line 

To flag potential 
circumstances. 

- Database last received 
January 2004 

Historical Land Uses (County of Oxford) 
Represent sites where industrial operations 
were formerly established. Identification of 
sites was completed using historical fire 
insurance maps. 

To flag potential 
conditions. 

- Maps dated 1876 to 1984 
- No record on quantity or 
type of contaminants 

Patrol Yards (Oxford) Potential salt storage. 
 To identify salt storage 

locations 
- Updated as required by 
County 

Ontario Inventory of PCB Storage Sites (MOE) 
 To flag potential 

circumstances 
- Current to 2000 
 

Petroleum Wells (MNR) 
Petroleum wells, both producers and those 
that are abandoned, have been included in 
the inventory. 

To identify potential 
transport pathways. 

- This information ranges in 
date from 1967 to 1973. 

Private Fuel Storage Tanks (TSSA) 
The Technical Standards and Safety 
Authority (TSSA) maintain a database of all 
registered commercial and industrial 
underground storage tanks. 

To flag potential 
threats. 

- Database received October 
2003 
- Database contains no date 
information 

Wastewater Treatment Facilities (County of Oxford) 
 To flag potential 

threats. 
-Updated as required by 
County Staff 

Pits and Quarries (Oxford) 
The County’s LRIS contains a data layer of 
operating pits and quarries. This layer was 
varied using air photo interpretation. 

To identify potential 
transport pathways. 

- Inventoried in 2007 
- Requires periodic update 

Storm Water Infiltration (Oxford) 
This dataset was compiled based on 
information about stormwater ponds provided 
by the Chief Building Official’s of the area 
municipalities. 

To identify Potential 
transport pathways. 

- Inventoried in 2007 
- Requires periodic update 

Septic Systems (Oxford)  
This data layer was created based on the 
absence of sanitary sewer infrastructure and 
the presence of a dwelling. 

To flag potential threats 
or transport pathways. 

- Will require updates as 
certain settlements are 
serviced with sanitary 
sewers. 

Sanitary Sewer Infrastructure (Oxford) 
This data layer was created and provided by 
the County of Oxford Public Works 

Potential threat 
circumstance. 

- Will require updates as 
new infrastructure is 
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Table 12-10: Datasets for the Significant Drinking Water Quality Threats Enumeration 
for the County of Oxford 

Threats Point Datasets 
Name Purpose Comments 
Department. installed 
Gas pipelines (Sun Canada, Enbridge, Union Gas, Imperial Oil) 
Data provided by gas companies Potential threat 

circumstance. 
- May require periodic 
updates 

2006 Orthoimagery (SWOOP) 
 Air photo Interpretation - 30 cm Resolution 

 
 

Table 12-11: Other Supporting Datasets for the Significant Drinking Water Quality 
Threats Enumeration for the County of Oxford 

Name and Source  Purpose  Comments  
Municipal Supply Well 
(County)  

Location of Municipal 
Wells  

N/A  

Property and Assessment 
Lines (County)  

Cartographic/mapping  The data used to create this layer was 
obtained from the registry office and 
mapped by the County  

Road (County)  Cartographic/mapping  N/A  
Upper and Lower Tier 
Municipal Boundaries (County)  

mapping  N/A  

Drainage and Waterbodies 
(County and MNR)  

Cartographic/mapping  Created from NRVIS (Natural Resources 
Values Information System). County added 
additional attributes  

Provincially Significant 
Wetlands and Locally 
Significant Woodlots (MNR 
and County)  

Cartographic/mapping  N/A  

Serviced Areas (County)  Cartographic/mapping  N/A  
Settlements (County)  Cartographic/mapping  N/A  
WHPA Footprints (County and 
Golder Associates)  

Threats Inventory  WHPAs were modeled by Golder 
Associates and mapped by the County  

WHPA Vulnerability Scoring 
(County)  

Threats Inventory  N/A  

Impervious Surface Layers 
(County and LTVCA)  

Impervious Surface 
Calculations  

Created in house in co-operation with the 
Lower Thames Valley Conservation 
Authority (LTVCA). Based off of air photo 
interpretation – may contain some degree 
of error  

Structures (County)  Managed Lands 
Calculations  

Structure shapefile does not accurately 
delineate structure shape, only locations  

Woodlots (County)  Managed Lands 
Calculations  

Edited in house using air photo 
interpretation – may contain some degree 
of error  
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Table 12-11: Other Supporting Datasets for the Significant Drinking Water Quality 
Threats Enumeration for the County of Oxford 

Name and Source  Purpose  Comments  
Zoning (County)  Managed Lands 

Calculations  
N/A  

Official Plan Data (County)  Managed Lands 
Calculations  

N/A  

Threats Points (and associated 
attribute table) (County)  

Threats Inventory  Professional judgment used  

Threats Count Table (County)  Threats Inventory  Professional judgment used  
WHPA Table (County)  Threats Inventory  Professional judgment used  
2006 Orthoimagery (SWOOP) 
(First Base Solutions)  

Air photo Interpretation  30 cm Resolution  

 

In 2004, the County of Oxford participated in a groundwater protection pilot project known as the 
Land Use and Chemical Occurrence (LUCO) Inventory. The objective of the inventory was to 
identify past and present sources of potential threats that may represent risks to aquifers or are 
within Wellhead Protection Areas. The inventory was based on the guidelines from the 
provincial Groundwater Studies’ Technical Terms of Reference (MOE, 2001). Data was 
obtained primarily through government and commercial databases. This information was used 
as the starting point for the current threats enumeration. 

Wherever possible, County and Township staff’s local knowledge was used to supplement the 
datasets. Local knowledge was used to confirm road salt application, details of activities 
undertaken on properties, and type and number of livestock on agricultural properties. 

Windshield surveys were conducted to gain information on current land uses, confirm land uses, 
and confirm locations of potential drinking water threats. The surveys were conducted within the 
County of Oxford between the spring and fall of 2007. The windshield surveys were often used 
for verification of data obtained from various other sources. 

The County of Oxford obtained a number of government and commercial databases during the 
2004 LUCO study. Updated versions of these datasets were obtained for the current land use 
inventory wherever possible. 

Other data sources other than those previously described were primarily used for data 
verification and improvement. These sources include the County of Oxford On-Line Directory 
(COOLOxford), the County of Oxford’s Land Related Information System (LRIS), the North 
American Industry Classification System (NAICS), Industry Canada’s website, and the Yellow 
Pages. 

The COOLOxford website provides access to a database of public notices, events, businesses, 
organizations, and services in Oxford County. 

The County’s LRIS, which is maintained by the County of Oxford, is a Geographic Information 
System (GIS) that combines digital maps of the area with related information, such as: 

• Property owner and registry, 
• Assessment and apportionments, 
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• Property dimensions, 
• Structure locations and characteristics, 
• Topographic features including flood plains and vegetation, 
• Cultural information including zoning and Official Plan designation, and 
• Aerial photography. 

For the purposes of the initial threats inventory, NAICS codes were used to determine land use 
activity names and potential associations with land uses that constitute threats. 

Industry Canada provides business and consumer information via the internet. Their website 
was used to obtain business/industry profiles.  

The on-line version of the yellow pages was used to locate businesses and provided links to 
business websites which helped determine activities undertaken by companies. 

Land Use Activity Assumptions 
A standardized set of assumptions were made for each land use type and activity. The 
assumptions are summarized in Table 12-12.  

Table 12-12: Land Use Activity Assumptions 

Scenario Assumption 

Agricultural property with residence 
and outbuildings 

• Storage and handling of pesticides, fuel, commercial fertilizer, 
agricultural source material, septic system. 

• application of pesticide, commercial fertilizer, agricultural 
source material. 

Agricultural property with residence 
and outbuilding – buildings not in 
WHPA 

• Circumstances related to storage and handling or septic 
systems are not applied. Those related to application are 
applied. 

Agricultural property without farm 
buildings and structures 

• Circumstances related to storage and handling or septic 
systems are not applied. Those related to application are 
applied. 

Residence with no gas line • Oil furnace 
Organic solvent • Storage below grade in a quantity that would make it a 

significant threat 
No sanitary sewer infrastructure • Septic system 
Presence of any chemical • Storage is below grade 
Multiple PINs associated with one 
Assessment Roll number 

• One threat point assigned to the entire assessed property. 

Where an assessment line transects 
a property, but has one PIN 

• One threat point assigned to the entire property. 

Lawn/turf • Potential application of commercial fertilizer (ID dependent on 
the percent of managed land and the application of NU to the 
surrounding properties) 

Municipal well sites • Commercial fertilizer not applied unless the well is within a 
municipal park, in which case there is potential that fertilizer is 
applied. 

All properties • If buildings and structures are located outside the vulnerable 
area – circumstance IDs associated with storage and handling 
are not applied 

Septic system • In serviced villages where sanitary services are being phased 
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Table 12-12: Land Use Activity Assumptions 

Scenario Assumption 

in, but have not yet reached the mandatory connection date, it 
is assumed private septic systems are still present. 

Sanitary sewers • A sanitary sewer is a linear feature. For the purposes of 
enumeration of threats, where a sanitary sewer is present one 
threat point is assigned to represent the sanitary sewer in each 
WHPA. 

Storm sewer piping • Storm sewer piping is not consider storm sewer piping to be 
part of a storm water management facility. 

 

Enumeration of Significant Drinking Water Quality Threats for the Bright Water System 
In the case of Bright, the significant threats that were enumerated occur in WHPA-A and WHPA-
B. A list of all significant threat types identified in Bright is located in Table 11-9Table 12-13 
below. The threats are current to the end of 2018. 

Table 11-913: Significant Drinking Water Quality Threats for the Bright Water System 
PDWT1  

# Threat Subcategory2 Number of 
Activities 

Vulnerable  
Area 

2 Sewage System or Sewage Works- Onsite Septic 
System 7 WHPA-A 

3 Application of Agricultural Source Material to Land 1 WHPA-A 
8 Application of Commercial Fertilizer 1 WHPA A 
10 Application of Pesticides to Land 1 WHPA A 
16 Handling and Storage of DNAPLs 1 WHPA B 

Total Number of Properties 9 
Total Number of Activities 11 
1:  Prescribed Drinking Water Quality Threat Number refers to the prescribed drinking water threat listed in O.Reg 

287/07 s.1.1.(1). 
2: Where applicable, waste, sewage, and livestock threat numbers are reported by sub-threat; fuel and DNAPL by 

Prescribed Drinking Water Threat category 
 
Certain types of activities on residential properties that are incidental in nature and that are significant drinking 
water threats are not enumerated. These threats include the application of commercial fertilizer on residential 
properties, the storage of organic solvents (dense non-aqueous phase liquids) on residential properties, and the 
storage of fuel (e.g., heating fuel tanks) on residential properties in natural gas serviced areas.  

Note: Storm sewer piping is not considered to be part of a storm water management facility. 

Enumeration of Significant Drinking Water Quality Threats for the Drumbo Water System 
In the case of Drumbo, the significant threats that were enumerated occur in WHPA-A and 
WHPA-B. A list of all significant threat types identified in Drumbo is located in  
Table 11-10Table 12-14 below. The threats are current to the end of 2014. 

Table 11-1014: Significant Drinking Water Quality Threats for the Drumbo Water 
System 
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PDWT1  
# Threat Subcategory2 Number of 

Activities 
Vulnerable  

Area 

2 
 
 

Sewage System or Sewage Works- Onsite Septic 
System  2 WHPA A 

Sewage System or Sewage Works- Sanitary 
Sewers and related pipes  3 WHPA A 

Sewage System Or Sewage Works - Sewage 
Treatment Plant Effluent Discharges (Includes 
Lagoons) 

1 WHPA-A 

Sewage System Or Sewage Works - Storage Of 
Sewage (E.G. Treatment Plant Tanks)Sewage 
Works Storage – Treatment or Holding Tanks 

1 WHPA-A 

3 Application of Agricultural Source Material to Land 4 WHPA A 
8  Application of Commercial Fertilizer 4 WHPA A 

21 
Management or handling of Agricultural Source 
Material- Agricultural Source Material (ASM) 
Generation  

1 WHPA A 

Total Number of Properties 8 
Total Number of Activities 16 
1:  Prescribed Drinking Water Quality Threat Number refers to the prescribed drinking water threat listed in O.Reg 

287/07 s.1.1.(1). 
2: Where applicable, waste, sewage, and livestock threat numbers are reported by sub-threat; fuel and DNAPL by 

Prescribed Drinking Water Threat category 
 
Note:  The threat point representing linear feature infrastructure such as sanitary sewers was not added into the total 
number of properties, since this feature is not attached to one specific property. 
 
Certain types of activities on residential properties that are incidental in nature and that are significant drinking water 
threats are not enumerated. These threats include the application of commercial fertilizer on residential properties, 
the storage of organic solvents (dense non-aqueous phase liquids) on residential properties, and the storage of fuel 
(e.g., heating fuel tanks) on residential properties in natural gas serviced areas.  
 
Note: Storm sewer piping is not considered to be part of a storm water management facility. 

 

Enumeration of Significant Drinking Water Quality Threats for the Plattsville Water 
System 
In the case of Plattsville, significant threats inventoried occur in WHPA-A and WHPA-B. A list of 
all significant threat types identified in the Plattsville Wellhead Protection AreaWHPA can be 
seen in Table 11-11Table 12-15 below. The threats are current to the end of 2014. 

Table 11-1115: Significant Drinking Water Quality Threats for the Plattsville Water 
System 

PDWT1  
# Threat Subcategory2 Number of 

Activities 
Vulnerable  

Area 

1 
Waste Disposal Site- Storage of wastes described 
in clauses (p), (q), (r), (s), (t) or (u) of the definition 
of hazardous waste  

1 WHPA-B 

2 Sewage System or Sewage Works- Sanitary 
Sewers and related pipes  1 WHPA-B 

3 Application of Agricultural Source Material to Land 2 WHPA-A 
10  Application of Pesticides to Land 1 WHPA-A 
15 Handling and Storage of Fuel 3 WHPA-B 
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16 Handling and Storage of DNAPLs 3 WHPA-B 
17 Handling and Storage of Organic Solvents 2 WHPA-B 

Total Number of Properties 6 
Total Number of Activities 13 
1:  Prescribed Drinking Water Quality ThreatNumber refers to the prescribed drinking water threat listed in O.Reg 

287/07 s.1.1.(1). 
2: Where applicable, waste, sewage, and livestock threat numbers are reported by sub-threat; fuel and DNAPL by 

Prescribed Drinking Water Threat category 
 
Note: The threat point representing linear feature infrastructure such as sanitary sewers was not added into the total 
number of properties, since this feature is not attached to one specific property. 
 
Certain types of activities on residential properties that are incidental in nature and that are significant drinking water 
threats are not enumerated. These threats include the application of commercial fertilizer on residential properties, 
the storage of organic solvents (dense non-aqueous phase liquids) on residential properties, and the storage of fuel 
(e.g., heating fuel tanks) on residential properties in natural gas serviced areas.  
 
Note: Storm sewer piping is not considered to be part of a storm water management facility. 

Uncertainty and Limitations in the Enumeration of Significant Drinking Water Quality 
Threats 
There was a general lack of information on the presence/absence of contamination associated 
with historical land uses. As a result, no condition-related drinking water threats (if present) were 
identified. In addition, the type and amount of chemicals stored at the commercial and industrial 
operations within the wellhead protection areas is unknown. Further, for other land use types, 
the types and amounts of potential contaminants often had to be assumed based on the land 
use practice. Where assumptions had to be made, often a worst case scenario approach was 
taken and circumstance values were assigned based on that assumption so significant threats 
would be flagged for follow-up. 
  
In terms of data limitations, the most problematic dataset was septic systems. The records 
maintained by the County Board of Health lack accurate locational information. The sanitary 
sewer infrastructure layer was used to determine which properties were serviced by municipal 
services. Using this method, there remained instances where service connection was 
questionable. At present County Public Works has not yet digitized all of the sanitary sewer 
infrastructure in the County, although this is a work in progress. 
 
For the impervious surface dataset, digitizing was completed by both Oxford County and the 
Lower Thames River Conservation Authority (LTRCA). Heads-up digitizing from two different 
sources could introduce error when identifying impervious surfaces in Oxford County. Also, 
each organization may have access to different supplementary data sets to complete the 
analysis. Since the County has access to more current roads data, road centre lines were 
buffered to average road widths to create the initial impervious surface layer. Edits were then 
made to ensure the roadways were accurately represented and to add in sidewalks, driveways 
and parking lots. Human error may have occurred while digitizing the impervious surfaces. 
  
Since there is no agricultural census information available to the County at the property scale, 
reasonable assumptions about the type of livestock housed in a farm structure were based on 
the best available information. This information ranged from local knowledge of County and 
municipal staff to land use information recorded in various County records. Where this 
information was unavailable, air photo interpretation was used to determine barn type, and 
therefore, livestock type. Air photo interpretation and the use of GIS for area calculations could 
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be considered limitations to the work, since the resulting shapefiles are representations and not 
100 percent accurate. This limitation also applies to the layer extraction step when delineating 
managed lands. Certain structures, in particular residential dwellings, do not necessarily reflect 
actual foot prints of the structures. However, manual edits to the shapefile were completed for 
larger layers if deemed necessary through air photo interpretation. 
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