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RE: HYDROGEOLOGICAL ASSESSMENT   
PROPOSED EXPANSION of WHISTLE BARE CAMPGROUND 
Part of Lot 28, Concession 12, Township of North Dumfries 

This report summarizes the results of a hydrogeological assessment in support of a proposed expansion 
of the Whistle Bare Campground located at Part of Lot 28, Concession 12 in North Dumfries Township.    

It is intended that this report be read in conjunction with the Functional Servicing and Preliminary 
Stormwater Management Report prepared by GM BluePlan Engineering Limited. 

If you have any questions or concerns regarding the report, please contact the undersigned. 

Yours truly, 
CHUNG & VANDER DOELEN ENGINEERING LTD. 

William (Sandy) Anderson, M.Sc., P.Eng. 
Senior Hydrogeologist and Engineer 
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1.0 INTRODUCTION 
 
This report presents a hydrogeological assessment of a proposed expansion of the Whistle Bare 
Campground located at Lot 28, Concession 12 in North Dumfries Township (Figure 1).   
 
The objectives of the investigation are as follows: 
 
1. To characterize the hydrogeological setting at the site and identify the groundwater and surface 

water receptors. 
2. To evaluate the potential impacts to these receptors from the proposed water taking, sewage 

effluent and stormwater management facilities and make recommendations to address these 
potential impacts, where appropriate. 

3. To identify potential opportunities for enhancing groundwater recharge as part of the campground 
expansion. 

 
The expanded campground would be serviced with a new communal water distribution system supplied 
from an on-site well (or wells) and a communal wastewater collection and on-site large treatment 
system.  The preliminary site servicing and stormwater management requirements are identified in the 
Functional Servicing and Preliminary Stormwater Management Report prepared by GM BluePlan 
Engineering Limited. 
 
 
2.0  BACKGROUND  
 
The following background information have been considered as part of this investigation:  

• Regional-scale topographic mapping (Figure 1). 
• Quaternary Geology (i.e. surficial geology) mapping for the area (Figures 2). 
• Water Well Records (Appendix B, with locations in Figure 1). 
• The ‘Sewage Systems Assessment Report’ by LVM (Oct 2014) for the existing sewage systems at the 

former Sage Campground that includes a summary of a 2012-2013 field program that included test 
pits, boreholes, monitoring wells, water levels, surface water and groundwater quality analyses.  

• 2017 borehole/well logs and 2017-2019 water levels and water quality analyses from FlowSpec. 
• Functional Servicing and Preliminary Stormwater Management Report (GM BluePlan 

Engineering Limited, dated November 2019) 
• GSP Group Development Concept (November 2019) 

 
The existing Campground (formerly the Sage Campground) has been in existence since the 1980s.  The 
water supply has been historically supplied by two wells.  The first well was a bored well and was 
decommissioned in August 2010.  It was only about 4-m deep based on its decommissioning record 
(Appendix B).  The second well (Record #A070624, Appendix B, Figure 1) was drilled in June 2008 to 6.7-
m and is still used at present. 
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3.0  SITE CHARACTERIZATION 
 
3.1  TOPOGRAPHY & DRAINAGE 
 
Regional topography and drainage features are shown in Figure 1.  On-site, the topographic setting is 
generally split into two areas, an upland area in the south half with ground elevations ranging from 
about 310 to 312 mASL and a much lower area with elevations of 296 to 302 mASL in the northern half, 
where there are several wetland features and ponds.    
 
The southern edge of the property at Whistle Bare Road is also at the southern edge of the Blair Creek 
subwatershed.   Blair Creek (Figure 1) flows from west to east and passes within about 50 m of the 
northeast corner of the property.  It is fed by the Roseville Swamp to the west (Figure 1) and by 
groundwater discharge and surface runoff from within the watershed.  The Creek discharges to the 
Grand River about 2.5 km to the northeast at the hamlet of Blair.   There is also a tributary of Blair Creek 
that originates from ponds located in the northern part of the Campground property (Figure 3) and 
crosses the eastern property boundary before its confluence with Blair Creek about 50 m to the 
northeast. 
 
 
3.2  GEOLOGIC SETTING 
 
Surface geological mapping for the area (by Karrow, 1987) is presented in Figure 2.  The mapping indicates 
the southern two-thirds of the property is underlain by Outwash Gravel (Deposit 7, Figure 2) and the 
northern third by Outwash Sand (Deposit 12, Figure 2).  Notably, the adjacent Blair Creek riparian area is 
underlain by alluvial stream deposits with wide ranging textures, from clay and silt to sand and gravel 
depending on the location and often interlayered.  
  
The site test pit and borehole data (Appendix C) are generally consistent with the geological mapping and 
confirms that the property is underlain almost exclusively by sand and gravel deposits. This includes the 
sand and gravel confirmed to at least 13.7 m depth (298.4 mASL) at BH7-FS in the southeast corner and 
to at least 4-m depth (294.1 mASL) at BH7-12 in the northeast corner.     
 
Variations in the general description provided above include: 1) surficial 0.9-1.2 m layers of sandy silt fill at 
BH1-12, BH3-12, BH4-12 and BH6-12) peat and marl layers beneath the fill at BH3-12, BH4-12 and BH6-12 
to 2.3-3.6 m depths, 3) surficial silt and silt till to the 3.8-m depth at BH8-12, and 4) a buried peat layer and 
thin sandy silt layer to the 6-m depth at BH3-FS.  It is also noted that the upper 0.2-1.0 m of the sand deposit 
in the northern part of the property was described to be ‘sand/silt’ in the test pits and ‘sand’ in the 
boreholes.   
 
Information on the overburden deposits surrounding the property and also to depths much greater than 
the on-site boreholes is available from local water well records (Appendix B and Figure 1).  Most of the 
well records confirm the widespread extend of the surficial sand and gravel deposits in the area ranging 
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in thickness from about 5 to 20 m, with the exception of well #7550 to the south, where the surficial 
granular deposit was not encountered.   
 
Most well records also confirm the presence of an intermediate depth clayey aquitard deposit, separating 
the surficial granular deposits from deeper granular layers (and/or bedrock).  Figure 1 provides the depths 
at which the aquitard layers were found at each location.  The apparent absence of an aquitard at well 
#A029255 is anomalous with the adjacent wells.  The existing campground well, #A0700624, was too 
shallow (6.7 m) to have encountered the aquitard, while the new 30.6-m deeper well, #A219397, 
encountered clayey aquitard deposits from 14 to 23.2 m. 
 
 
3.3  HYDROGEOLOGIC SETTING 
 
The hydrogeological setting at the property has three primary components:  
 

• The upper aquifer zone within the surficial sand/gravel deposits and which is hydraulically 
connected to Blair Creek and its on-site tributary. 

• The low-permeability clayey aquitard that separates the upper and deeper water bearing 
aquifer zones.   

• The deeper aquifer zone within lower sand and gravel deposits and/or hydraulically-connected 
bedrock. 

 
 
3.3.1  Water Table Configuration  
  
Water level and elevation data for the on-site monitoring wells and wetland/stream piezometers are 
available from LVM (spring and summer 2012) and Flowspec (selected wells, fall 2017, fall 2018, spring 
and summer 2019) and these data are presented in tables in Appendix D. 
 
Figure 3 presents the interpreted water table configuration and shallow groundwater flow direction 
using August 21, 2019 elevation data (Note: MP3 and MP4 could not be found in 2019, so available 
levels from August 2012 are used in Figure 3).  As shown, shallow groundwater flow is northward across 
the southern upland area and then converges from the west and south toward the on-site tributary of 
Blair Creek, which functions as a groundwater discharge feature.      
 
The depth to the water table varies across the property, from about 10 m (+/- 1 m) in the southern 
upland area to about 1 to 2 m in most of the northern area (see tables in Appendix D).  The water table 
is essentially at ground surface within the wetland areas and at the tributary and ponds. 
 
Shallow groundwater levels fall seasonally (i.e. drop from spring to late summer in 2012 and 2019) by 
about 0.2 to 0.6 m across the property (see tables in Appendix D). 
 
The static water level elevation in the new deep aquifer supply well (#A219397) was also measured on 
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August 21, 2019.   The 298.91 mASL elevation is higher than the interpreted water table elevation at 
that location (about 298.25 mASL).  This indicates there is an upward vertical hydraulic gradient 
between the deeper and upper aquifers zones, which implies a degree of natural protection to the 
deeper aquifer from potential surface contaminants that may exist in the northern part of the 
campground.    
 
 
3.3.2  Groundwater / Surface Water Interaction 
  
The historical and recent water level data from the four drive-point piezometers, MP1 to MP4, provide 
insight on the relationship between shallow groundwater and surface water features at the site.   
 
At location MP1, there are consistently higher surface water elevations compared to the groundwater 
elevations in the piezometer, indicating a strong downward hydraulic gradient.  This indicates that this 
particular pond serves to hold surface water runoff (and/or perhaps lateral groundwater interflow) and 
recharge this water into the groundwater flow system passing beneath the pond.   
 
The July and August 2012 data at MP3 and MP4, as well as all 2012 and 2019 seasonal data at MP2, 
indicate upward hydraulic gradients.  Conversely, the spring 2012 data at MP3 and MP4 indicated 
downward gradients.  On balance, these data confirm that the tributary receives shallow groundwater 
discharge during the ‘low-flow’ summer period and less consistently along all reaches during the spring 
season, when there is expected to be larger amounts of surface water runoff. 
 
 
3.3.3  Groundwater Infiltration & Recharge  
 
Based on the varied near-surface soil types described in Section 2.2, infiltration rates at the property are 
expected to vary accordingly.   
 
In the northern area, where there is typically a thin 1-m (+/-) silt/sand (native and/or fill) overlying 
modest permeability compacted peat and marl at some locations and very permeable sand or sand & 
gravel at other locations, the infiltration rates are expected to be in the 10 to 30 mm/hr range, depending 
on the degree of silt content and fill compaction.  In areas where there is limited compaction (i.e. away 
from the roads and driveways), the thin surficial layers are likely to contain significant secondary 
permeability (i.e., weathering cracks) that allow increased infiltration to the underlying permeable 
granular materials.  In the few locations in the north where the granular material extends to ground 
surface (e.g., BH2, BH5, BH7 and TP11), the infiltration rates can be expected to be greater, in the 50 to 
300 mm/hr and in the lower end of this range where the water table extends closer than 1 m of ground 
surface.  On balance, an average infiltration rate of 25 mm/hr is estimated for the northern area.   
 
In the south, where course sand or sand & gravel materials extend to surface, the infiltration rates are 
expected to be in the 50 to 300 mm/hr range, with 100 mm/hr being an estimated average for that area. 
 
Annual groundwater recharge at the property, from an overall water balance perspective, is expected to 
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be in the 25-35 cm/yr range, based on the highly permeable soils in the south and the thin layer of silty 
materials overlying permeable soils in the north. 
 
 
3.3.4  Shallow Groundwater and Surface Water Quality 
 
Flowspec’s 2017 to 2019 shallow groundwater and surface water quality data for nitrogen species, total 
phosphorous, bacteria, pH and temperature are provided in tables in Appendix D.  It is cautioned that 
the groundwater samples were not filtered, so the total phosphorous results are likely biased by the 
sediment in the samples and not truly reflective of the total ‘mobile’ phosphorous in the groundwater 
(i.e., the dissolved forms).  Phosphorous is seldom ever mobile in groundwater environments.  Further, 
coliform bacteria in monitoring wells is quite common, due to the nature of monitoring well 
construction and lack of disinfection after drilling.  Coliform bacteria from monitoring wells is seldom 
reflective of actual bacterial presence in the groundwater.  Nevertheless, the data provide some useful 
insights on the extent and nature of the existing impacts to shallow groundwater and surface water 
from area agricultural activities and the existing sewage systems at the property. 
 
Upgradient Groundwater. Based on the water table configuration and shallow groundwater flow 
pattern, all of the 2017 monitoring wells installed by Flowspec are expected to be upgradient of the 
existing campground sewage systems in the north end of the property.  Rather, the groundwater in the 
southern end of the property would be almost exclusively influenced by area agricultural activities.  In 
general, the primary nitrogen species in these wells is nitrate, which ranged in concentration from 3.4 to 
9.1 mg/L (average 6.1 mg/L) in the eighteen samples collected from six of these wells (i.e., excluding 
BH3-FS, which had no nitrate) over the three sampling rounds.  These six wells had modest 
concentrations of organic nitrogen (TKN – ammonia), ranging from 0 to 4.5 mg/L (average 1.9 mg/L) in 
thirteen samples from these wells (not including four results where the detection limit was too high to 
be useful and one anomalously elevated result from BH6-FS, which was not used because the samples 
were not filtered, so the highly elevated organic nitrogen likely reflects nitrogen in the solids].    
 
The nitrogen species results from well BH3-FS are anomalous (i.e., no nitrate and very high TKN) 
compared to the other upgradient wells.  This is likely due to the buried peat layer in the screened 
interval at this location.  The available organic carbon from the peat undoubtedly creates a low-redox 
geochemical state, thus converting (or maintaining) all nitrogen to ‘reduced’ forms (i.e., TKN or 
ammonia + organic nitrogen).  Notwithstanding the expectation for reduced nitrogen at this location, it 
is also noted (as above) that because the samples were not filtered, a portion of the organic nitrogen is 
likely from nitrogen-rich peaty sediment in the samples.         
 
Overall, it is concluded that upgradient (and perhaps on-site) agricultural practices (fertilizer and 
manure applications) have created a measurable but modest background nitrate and organic nitrogen 
presence in the shallow groundwater passing beneath the property. 
 
Downgradient Groundwater. Based on the water table configuration and shallow groundwater flow 
pattern, the data from wells BH3-12 and BH4-12 are reflective of conditions downgradient from some 
existing campground sewage systems in the north end of the property.  These two wells are also 
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downgradient from the western pond, which could also potentially influence the groundwater quality 
based on the downward gradient at the pond (Section 2.3.2).  In general, the nitrogen results from these 
wells are very similar to the upgradient results, with nitrate concentrations ranging from 4.3 to 7.3 mg/L 
(average 5.9 mg/L) and organic nitrogen (TKN – ammonia) ranging from 0.4 to 3.2 mg/L (average 1.3 
mg/L) in the ‘non-anomalous’ samples collected from these wells.   
 
Overall, the limited available data indicate that the existing sewage systems have no apparent 
detrimental impact on the downgradient groundwater. 
 
Surface Water. Surface water samples have been collected at the two ponds (SW1 and SW2) and along 
the Blair Creek tributary upstream of where it crosses the downstream property boundary (SW3).  In this 
case, the unfiltered samples are appropriate for consideration.  The important parameters at these 
locations are ‘unionized’ ammonia (a ‘calculated’ parameter based on pH, temperature and total 
ammonia), nitrate and total phosphorous.  Unionized ammonia results at all three locations were very 
low (ranging from 0.0002 to 0.005 mg/L), well below the Provincial Water Quality Objective (PWQO) of 
0.02 mg/L.   The nitrate results in the ponds (averages of 1.9 mg/L at SW1 and 2.2 at SW2 mg/L) were 
lower than the upgradient and downgradient groundwater averages of 6.1 and 5.9 mg/L, perhaps 
reflecting dilution from rainfall.  At SW3, the average nitrate of 4.6 mg/L was closer but still lower than 
the groundwater averages.  In general, total phosphorous results at all three locations were low (ranging 
from 0.003 to 0.02 mg/L), below the Provincial Water Quality Objectives (PWQO) of 0.02 and 0.03 mg/L, 
established to avoid any nuisance algal growth in lakes and streams, respectively.  
 
Overall, the available data indicate that the existing sewage systems have no apparent detrimental 
impact to the surface water in two on-site ponds or in the Blair Creek tributary leaving the property. 
The Creek tributary, in particular, has modest elevated nitrate from area background sources and little 
or no significant unionized ammonia or total phosphorous.   
 
 
3.3.5  Groundwater Use 
 
CVD has completed an inventory of all private wells within 500 m of the subject property, as well as 
several wells located beyond the inventory area to the east and west and including one residence with 
an unconfirmed supply to the southeast (Figure 1).   The information gathered provides insight regarding 
the location, depths, aquifer types and extent of groundwater use in the area and supports the water 
servicing for the proposed expanded campground.  All well records are included in Appendix B.   
 
Figure 1 summarizes the well depths (i.e., the depth to the water bearing zone) and the well capacities 
(pumping rate per unit drawdown, in gpm/m) for the fifteen wells identified.  Each record includes 
pumping test data (i.e., pumping rate and water level drawdown) and this allows calculation of the well 
capacity, which is a good relative indicator of the aquifer capability.  Nine of the well capacities are in 
the 1 to 9 gpm/m range, independent of the aquifer zone (i.e., surficial water table, the deeper sand & 
gravel or the bedrock).  These capacities are indicative of very good aquifer capability for most 
residences, farms or businesses.  Six of the wells, including both the shallow and deep wells at the 
campground (#A070624 and #A219397) and the house well at the south end of the campground 
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property (#A003434), have considerably higher capacities, in the 13 to 100 gpm/m range. These are 
indicative of a greater aquifer capability and would support larger demands, such as that required for a 
multi-residence campground.  Not surprisingly, the existing shallow campground well has easily served 
the campground demands for the past decade. 
 
 
3.3.6  Water Receptors  
  
The following four water receptors are identified based on the hydrogeological setting described above:  

• The shallow water table sand & gravel aquifer that is used by the current supply well for the 
campground and one other private well in the area (#7763).   

• The deeper sand & gravel aquifer located below intermediate depth aquitard layers and into 
which the majority of the private wells in the area are drilled, including the new supply well 
intended for use for the expanded campground. 

• Blair Creek and its associated on-site tributary and wetlands. 
• The on-site recreational ponds. 

 
 
4.0 SITE SERVICING REQUIREMENTS & IMPACT ASSESSMENT 
 
4.1 WASTEWATER SYSTEMS & POTENTIAL IMPACT OF EFFLUENT 
 
The FSR describes the proposed wastewater collection and treatment system for the expanded 
campground, including a technical memorandum regarding the treatment system by Flowspec 
Engineering.   
 
The treatment system including an on-site leaching bed is proposed to be located in the southwest 
corner of the property (see GMBP Report and GSP Development Concept).  The design details for this 
large system (i.e., >10,000 L/day), including treatment units, effluent criteria and leaching bed, would be 
developed in consultation with and approved by the Ministry of Environment Conservation and Parks 
(MECP).  The MECP approval process for a large communal system is very thorough and ensures a high 
degree of environmental protection and responsible monitoring and maintenance. 
 
From a hydrogeological perspective, the following points highlight the merits and requirements of the 
proposed sewage system: 

1. The southwest corner of the property is well suited for large-scale infiltration of effluent, based 
on the permeable soil conditions and large depth to the water table.  

2. The southwest corner takes advantage of the shallow groundwater flow direction by keeping 
the effluent plume on-site and away from any directly downgradient well supplies, including the 
existing and future campground wells.   

3. The southwest corner of the property takes advantage of the large approximately 400-m on-site 
distance between the leaching bed and the Blair Creek tributary, ponds and wetlands, therein 
maximizing on-site attenuative capabilities before shallow groundwater discharge to these 
receptors. 
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4. By implementing a large-scale sewage system, the required treatment technology required for 
approval will be an improvement over the current low-technology individual treatment systems. 

5. The effluent criteria developed (in consultation with MECP) for the new treatment system 
should suitably consider the existing background groundwater nitrate concentrations and the 
excellent capability of the shallow groundwater flow system to attenuate phosphorous and 
unionized ammonia in limiting the impact to the Blair Creek Tributary.       

   
 
4.2 WATER SUPPLY & POTENTIAL IMPACT OF WATER TAKING 
 
The FSR describes the proposed water distribution system for the expanded campground, including 
average and peak water demand requirements, pump considerations, storage considerations and 
provisions for fire protection.  It is planned that the new 30-m deep well (#A219397) be used to satisfy 
the demands of the expanded campground.  The existing shallow well is also capable of servicing the 
expanded campground; however the owner prefers a deeper well for the future development.   
 
Well #A219397 was tested by the driller at 80 gpm (363 L/min) for one hour and this resulted in a 
stabilized drawdown of 6 m after just 10 minutes of pumping.  The water level also fully recovered from 
pumping (i.e., to the static water level) in just 15 minutes.  Not only is this drawdown only about 20% of 
the available drawdown in the well (approximately 30 m, since the static water level is at ground 
surface), but the quick stabilized drawdown and quick recovery suggests that most of the drawdown is 
actually due to “well loss or efficiency effects” and not actual drawdown in the aquifer itself.  
Furthermore, these test results also indicate the well has an excellent ability to be pumped at high rates 
for short durations without an accumulated aquifer drawdown (i.e., aquifer ‘dewatering’). 
 
From a hydrogeological perspective, the following points highlight the merits and requirements of the 
proposed well supply: 

1. The proposed deep well obtains water from a deeper confined aquifer zone.  Based on the 
clayey aquitard layer from 14 to 23 m depth.  This confining layer will provide a higher degree of 
aquifer security from surface contamination compared to the existing shallower well. 

2. Based on well record data, the expected high aquifer transmissivity and the modest 
campground demands, no significant impact to the water receptors in the area are predicted 
(i.e., other aquifer users and surface water features).  It is noted that all water pumped will 
ultimately be recharged back to the shallow water table through the sewage system leaching 
bed or used for irrigation purposes.  

3. A standard 24-hr pumping test is recommended to support an MECP Permit To Take Water 
(PTTW) application for >50,000 L/day use of the well.  The test should be completed during an 
off-season period when there is no potential drawdown occurring from the existing shallow 
supply well use.  The network of monitoring wells and shallow piezometers should be monitored 
during the test to confirm the extent of the water table drawdown and potential impacts to the 
surface receptors.  Groundwater samples should also be collected during the test to confirm the 
general water quality and potability of the supply.    
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4.3 POTENTIAL IMPACT TO GROUNDWATER RECHARGE 
 
All water pumped from the deep aquifer well will ultimately be returned to the shallow groundwater 
system via the sewage system leaching bed or used for irrigation purposes across the property. As a 
result, a net increase in water infiltrated to the shallow groundwater flow system is expected and  this 
will ultimately increase the groundwater flow discharging to the local surface water receptors (Blair 
Creek, its on-site tributary and associated wetlands).   
 
In addition, a passive approach to stormwater management is being recommended in the FSR and this 
will promote and maintain recharge rates.  Specifically, there will be a limited amount impervious cover 
in the expanded campground (still mostly grass cover) and the runoff from individual trailers, patios and 
decks will be directed to a network of shallow swales between lots and then to open ditches along 
laneways.  These swales and ditches overlie soils with good to excellent infiltration characteristics as 
described in Section 2.3.3.  The same approach has been taken with the existing campground with a high 
degree of success (i.e., water ponding is not common after rainfall events) and there has been no need 
for extensive stormwater management facilities.   
 
 
5.0 CONCLUSIONS & RECOMMENDATIONS 
 
Based on the results of the hydrogeological assessment described in this report, the following general 
conclusions and recommendations are provided. 
 
1. Well records confirm the excellent aquifer capabilities to supply the proposed campground 

expansion and also confirm the existence of an intermediate depth aquitard layer that provides 
good security to the deep aquifer from potential surface contaminants.  The proposed supply would 
come from an existing deep aquifer well in the northern part of the property that has been tested at 
80 gpm with minimal drawdown.  No quantity impacts to groundwater and surface water receptors 
in the area is predicted form the water taking.  A confirmatory pumping test to support a MECP 
Permit To Take Water is recommended.  

2. The campground property is underlain by moderately to highly permeable soils with good to 
excellent infiltration capabilities to support both the proposed ‘passive’ stormwater management 
approach and the leaching bed for the proposed new communal sewage system. Groundwater 
recharge should be easily maintained or enhanced with the stormwater approach and the sewage 
effluent infiltration. 

3. The proposed wastewater treatment system for the campground expansion will be designed in 
accordance with MECP requirements. The MECP approval process for a large communal system is 
very thorough and ensures a high degree of environmental protection and responsible monitoring 
and maintenance.  

4. The depth to the water table varies across the property, from about 10 m in the southern upland 
area to about 1-2 m in most of the northern low-lying area.  The deep water table in the south is a 
positive feature to support both the large infiltration quantities of the sewage effluent and excellent 
attenuation of contaminants, such as ammonia and phosphorous.  

5. The water table configuration and northerly groundwater flow direction will be utilized to maintain 
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the future sewage effluent plume on-site and to maximize the attenuative capability of the 
subsurface to ensure no detrimental impact to on-site and off-site groundwater and surface water 
receptors.          

 
 
Respectfully submitted, 
CHUNG & VANDER DOELEN ENGINEERING LTD. 

 

  
William (Sandy) Anderson, M.Sc., P.Eng. 
Senior Hydrogeologist and Engineer 
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Ground Elevation
FILL:
dark brown sandy silt, moist
loose brown fine to coarse sand,
some silt, damp

PEAT:
very soft black amorphous peat,
WTPL

MARL:
very soft grey marl, shells,
WTPL

SAND:
very loose to loose brown fine to
coarse sand, saturated

some silty sand layers

compact

Borehole terminated at 5.33 m
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Ground Elevation
FILL:
brown silt, some sand, moist

PEAT:
very soft black amorphous peat,
WTPL

MARL:
very soft light beige marl,
saturated

SAND:
loose brown fine to coarse sand,
trace silt, saturated

Borehole terminated at 5.03 m
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Ground Elevation
TOPSOIL:
dark brown sandy silt,moist
SAND:
compact brown fine to coarse
sand, trace silt and fine gravel,
damp

saturated

loose

Borehole terminated at 3.81 m
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Ground Elevation
FILL:
brown sandy silt, some gravel,
moist

PEAT:
soft black amorphous peat

MARL:
very soft grey marl, WTPL

SAND:
loose grey fine to coarse sand,
trace silt and fine gravel,
saturated

Borehole terminated at 3.81 m
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Ground Elevation
TOPSOIL:
dark brown silt, moist

SAND:
compact brown silty fine to
medium sand, moist

saturated

compact brown fine to coarse
sand, trace silt and fine gravel,
saturated

Borehole terminated at 3.81 m
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Ground Elevation
TOPSOIL:
dark brown silt, moist
SILT:
loose brown silt, some sand,
trace clay, roots, moist
stiff brown silt, some clay, DTPL

compact brown silt, trace fine
sand, moist

SILT TILL:
loose brown silt, some sand,
trace clay and gravel, moist

SILT:
compact brown silt, saturated,
dilatant

SILT / SAND:
loose to compact brown silt / fine
sand, saturated, dilatant

SILT TILL:
dense brown silt, some sand,
moist
Borehole terminated at 5.79 m
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Drill Date:

Sheet:

2012-04-25

Sage Campground - Sewage Systems Assessment

MOE Well Tag No. A115242
Top of pipe elevation = 302.14 m (19 mm upper), 302.06 m (50 mm lower)

P-0000145-0-00-400
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Location:

Job N°:

Project:

Drafted by:  S.MeteerReviewed by:  D.Morlock  

Borehole Number:

Notes:

Ground Elevation: 301.24 m BH-8-12

Field Tech: R.McMillan

Drill Method:1912 Whistle Bare Road, Township of North Dumfries, Ontario 

Initial

Remold

Hollow Stem Auger



Ground Elevation:

Job No.:Project:

Location: Excavation Date:

WP WL



Ground Elevation:

Job No.:Project:

Location: Excavation Date:

WP WL



Ground Elevation:

Job No.:Project:

Location: Excavation Date:

WP WL



Ground Elevation:

Job No.:Project:

Location: Excavation Date:

WP WL



Ground Elevation:

Job No.:Project:

Location: Excavation Date:

WP WL



Ground Elevation:

Job No.:Project:

Location: Excavation Date:

WP WL



Ground Elevation:

Job No.:Project:

Location: Excavation Date:

WP WL



Ground Elevation:

Job No.:Project:

Location: Excavation Date:

WP WL



Ground Elevation:

Job No.:Project:

Location: Excavation Date:

WP WL



Ground Elevation:

Job No.:Project:

Location: Excavation Date:

WP WL



Ground Elevation:

Job No.:Project:

Location: Excavation Date:

WP WL
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Ground Elevation
SAND AND GRAVEL:
brown silty sand and fine gravel,
very moist
saturated

Mini-piezometer terminated at
0.91 m

Description
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Drill Date:

Sheet:

2012-04-26

Sage Campground - Sewage Systems Assessment

Top of pipe elevation = 300.46 m

P-0000145-0-00-400
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Location:

Job N°:

Project:

Drafted by:  M.SmithReviewed by:  D.Morlock  

Borehole Number:

Notes:

Ground Elevation: 298.81 m MP-1-12

Field Tech: D.Souter

Drill Method:1912 Whistle Bare Road, Township of North Dumfries, Ontario 

Initial

Remold

Hand Auger
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Ground Elevation
TOPSOIL:
black silt, some organics, wet

SAND:
brown silty sand, some fine
gravel, saturated

Mini-piezometer terminated at
1.83 m

Description
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Sage Campground - Sewage Systems Assessment

Top of pipe elevation = 298.21 m
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Location:

Job N°:

Project:

Drafted by:  M.SmithReviewed by:  D.Morlock  

Borehole Number:

Notes:

Ground Elevation: 296.67 m MP-2-12

Field Tech: D.Souter

Drill Method:1912 Whistle Bare Road, Township of North Dumfries, Ontario 

Initial

Remold

Hand Auger
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Ground Elevation
PEAT:
dark brown peat, numerous
roots, wet

brown organic peat, wet to
saturated

Mini-piezometer terminated at
4.88 m

Description
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Sage Campground - Sewage Systems Assessment

Top of pipe elevation = 299.11 m
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Location:

Job N°:

Project:

Drafted by:  M.SmithReviewed by:  D.Morlock  

Borehole Number:

Notes:

Ground Elevation: 298.21 m MP-3-12

Field Tech: D.Souter

Drill Method:1912 Whistle Bare Road, Township of North Dumfries, Ontario 

Initial

Remold

Hand Auger
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Ground Elevation
PEAT:
dark brown peat, numerous
roots, wet

brown organic peat, wet to
saturated

Mini-piezometer terminated at
4.88 m

Description
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Sage Campground - Sewage Systems Assessment

Top of pipe elevation = 298.85 m
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Location:

Job N°:

Project:

Drafted by:  M.SmithReviewed by:  D.Morlock  

Borehole Number:

Notes:

Ground Elevation: 297.88 m MP-4-12

Field Tech: D.Souter

Drill Method:1912 Whistle Bare Road, Township of North Dumfries, Ontario 

Initial

Remold

Hand Auger









Borehole Number:  1

Date:  October 2, 2017
Top-of-Pipe Elevation:  300.52 m
Ground Surface Elevation:  299.76 m

Ground Surface Elevation:

D
ep

th
 (m

):

SOIL STRATIGRAPHY:

El
ev

at
io

n 
(m

):

GROUNDWATER MEASUREMENT
AND DETAILS OF MONITORING
WELL INSTALLATION:

299.76

SAMPLE:

0
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ow
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m
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n
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SILTY SAND: Brown silty sand, some gravel, moist

filter sand

bentonite

steel box

groundwater elev. = 298.98 m
May 17, 2019

Project No.:  00009-2

Project:  Whistle Bare Campground
Location:  1912 Whistle Bare Road, Township of North Dumfries

298.24

1.52 m slotted screen

Notes:

Reviewed by: DM
Drafted by: DFIII
Field Technician: DFIII

297.47

1

2

3

4

5

6

7

8

9

10

11

12

13

14

299.46

TOPSOIL: Dark brown silty sand, moist

mixed peatmoss, moist

MARL: Loose, white marl, saturated

Monitoring well terminated at 4.57 m

n/aSS-1 1
1

n/aSS-2

n/aSS-3

n/aSS-4

n/aSS-5295.19 native cave

1

1

1

1



Borehole Number:  2

Date:  October 2, 2017
Top-of-Pipe Elevation:  300.77 m
Ground Surface Elevation:  299.98 m

Ground Surface Elevation:

D
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):

SOIL STRATIGRAPHY:
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io
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(m

):

GROUNDWATER MEASUREMENT
AND DETAILS OF MONITORING
WELL INSTALLATION:

299.98

SAMPLE:

0
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):

SILTY SAND AND GRAVEL: Loose, brown silty sand and gravel, very moist

filter sand

bentonite

steel box

groundwater elev. = 299.09 m
May 17, 2019

Project No.:  00009-2

Project:  Whistle Bare Campground
Location:  1912 Whistle Bare Road, Township of North Dumfries

298.76

1.52 m slotted screen

Notes:

Reviewed by: DM
Drafted by: DFIII
Field Technician: DFIII

1

2

3

4

5

6

7

8

9

10

11

12

13

14

299.68
TOPSOIL: Dark brown silty sand, moist

mixed peatmoss, moist

Monitoring well terminated at 4.57 m

n/a

9

SS-4

295.41

64-4
2-1

297.69 SAND: Loose, fine to medium sand, trace silt, saturated; occasional seams
of sand and gravel

296.93 reddish brown, trace to some silt

4-4
5-4

62-2
4-6

133-6
7-8

1

SS-1

SS-2

SS-3

SS-5



Borehole Number:  3

Date:  October 2, 2017
Top-of-Pipe Elevation:  301.97 m
Ground Surface Elevation:  301.21 m

Ground Surface Elevation:

D
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):

SOIL STRATIGRAPHY:
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):

GROUNDWATER MEASUREMENT
AND DETAILS OF MONITORING
WELL INSTALLATION:

301.21

SAMPLE:
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SAND AND GRAVEL: Loose, brown sand and gravel, some silt, very moist
to wet

filter sand

bentonite

steel box

groundwater elev. = 299.72 m
May 17, 2019

Project No.:  00009-2

Project:  Whistle Bare Campground
Location:  1912 Whistle Bare Road, Township of North Dumfries

299.99

1.52 m slotted screen

Notes:

Reviewed by: DM
Drafted by: DFIII
Field Technician: DFIII

1

2

3

4

5

6

7

8

9

10

11

12

13

14

300.91
TOPSOIL: Dark brown silty sand, moist

wet; seams of silt, some sand and clay, saturated

Monitoring well terminated at 6.1 m

n/a

64-4
2-1

31-1
2-3

mixed peatmoss, saturated299.38

SS-1

SS-3 n/a1

1

SANDY SILT : Loose, brown sandy silt, trace clay and gravel, saturated296.49

SAND AND GRAVEL: Loose, brown sand and gravel, trace silt, saturated295.11 52-2
3-4

SS-5

SS-2

SS-4



Borehole Number:  4

Date:  October 4, 2017
Top-of-Pipe Elevation:  311.60 m
Ground Surface Elevation:  310.53 m

Ground Surface Elevation:

D
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):

SOIL STRATIGRAPHY:

El
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):

GROUNDWATER MEASUREMENT
AND DETAILS OF MONITORING
WELL INSTALLATION:

310.53

SAMPLE:
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SAND: Compact, brown medium to coarse sand, some gravel, trace silt, moist

filter sand

bentonite

steel box

groundwater elev. = 300.66 m
May 17, 2019

Project No.:  00009-2

Project:  Whistle Bare Campground
Location:  1912 Whistle Bare Road, Township of North Dumfries

1.52 m slotted screen

Notes:

Reviewed by: DM
Drafted by: DFIII
Field Technician: DFIII

1

2

3

4

5

6

7

8

9

10

11

12

13

14

309.77

Monitoring well terminated at 13.72 m

17

5318-26
27-13

3613-15
21-18

SS-4

SS-2 18

SS-1

12-11
7-8

8-8
9-12

seams of fine to medium sand, moist307.48

SAND AND GRAVEL: Compact, brown medium to coarse sand and gravel,
trace silt, moist

305.96 SS-3

very moist303.98

5623-35
21-24

SS-5

16-50SS-6 50
150 mmfrequent cobbles301.39

rusty brown to brown, saturated299.86 3613-15
21-18

SS-7

216-8
13-13

grey296.81 2410-11
13-21

SS-8

SS-9



Borehole Number:  5

Date:  October 3, 2017
Top-of-Pipe Elevation:  311.95 m
Ground Surface Elevation:  311.07 m

Ground Surface Elevation:

D
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):

SOIL STRATIGRAPHY:
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GROUNDWATER MEASUREMENT
AND DETAILS OF MONITORING
WELL INSTALLATION:

311.07

SAMPLE:
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SAND AND GRAVEL: Compact, light brown medium to coarse sand and
gravel, trace silt, occasional cobbles, moist

filter sand

bentonite

steel box

groundwater elev. = 301.67 m
May 17, 2019

Project No.:  00009-2

Project:  Whistle Bare Campground
Location:  1912 Whistle Bare Road, Township of North Dumfries

1.52 m slotted screen

Notes:

Reviewed by: DM
Drafted by: DFIII
Field Technician: DFIII

1
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5
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9
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12

13

14 Monitoring well terminated at 13.72 m

25

5422-32
22-21

219-11
10-10

2610-13
13-15

9-9
16-28

seams of brown fine to medium sand, moist308.02

SS-3

189-12
6-8

occasional cobbles301.93

grey, saturated300.40 5725-27
30-16

297.35

frequent cobbles, moist to very moist304.97

very moist303.45

5320-26
27-50

SS-7

SS-2

SS-1

SS-4

SS-5

SS-6



Borehole Number:  6

Date:  October 4, 2017
Top-of-Pipe Elevation:  305.54
Ground Surface Elevation:  304.58

Ground Surface Elevation:

D
ep

th
 (m

):

SOIL STRATIGRAPHY:

El
ev
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io

n 
(m

):

GROUNDWATER MEASUREMENT
AND DETAILS OF MONITORING
WELL INSTALLATION:

304.58

SAMPLE:
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SILT AND SAND: Loose, brown silt and sand, moist

filter sand

bentonite

steel box

groundwater elev. = 300.07 m
May 17, 2019

Project No.:  00009-2

Project:  Whistle Bare Campground
Location:  1912 Whistle Bare Road, Township of North Dumfries

1.52 m slotted screen

Notes:

Reviewed by: DM
Drafted by: DFIII
Field Technician: DFIII

1

2

3

4

5

6

7

8

9

10

11

12

13

14

Monitoring well terminated at 9.14 m

4

2312-10
13-18

4114-21
20-33

2812-16
12-19

4-2
2-4

SAND AND GRAVEL: Compact, brown sand and gravel, trace to some silt,
frequent cobbles, moist

301.53

SS-3

3416-11
23-36

some silt295.44

298.48

316-11
20-23

SAND: Loose, light brown sand, trace silt, moist302.60

SS-2

very moist300.01

SILTY SAND: Compact, brown silty fine sand, trace clay, saturated SS-4

SS-5

SS-6

SS-1



Borehole Number:  7

Date:  October 4, 2017
Top-of-Pipe Elevation:  313.10
Ground Surface Elevation:  312.12

Ground Surface Elevation:

D
ep

th
 (m

):

SOIL STRATIGRAPHY:

El
ev
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(m

):

GROUNDWATER MEASUREMENT
AND DETAILS OF MONITORING
WELL INSTALLATION:

312.12

SAMPLE:
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filter sand

bentonite

steel box

groundwater elev. = 301.56 m
May 17, 2019

Project No.:  00009-2

Project:  Whistle Bare Campground
Location:  1912 Whistle Bare Road, Township of North Dumfries

1.52 m slotted screen

Notes:

Reviewed by: DM
Drafted by: DFIII
Field Technician: DFIII

1

2

3

4

5

6

7

8

9

10

11

12

13

14 Monitoring well terminated at 13.72 m

30

3310-16
17-16

4714-25
22-23

3913-22
17-20

7-16
14-14

SS-3

7126-39
32-21

grey, very moist302.98

306.02

22-25
50

SS-2

brown to light brown SS-4

SS-5

SS-6

SAND AND GRAVEL: Compact, brown medium to coarse sand and gravel,
trace silt, frequent cobbles, moist

SS-1

50
150 mm

179-9
8-9

SS-7
saturated300.99

3010-15
15-18

SS-8

298.40
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APPENDIX D 
LVM and FlowSpec  

Water Level and Water Quality Data 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1-12 300.48 301.27 50 1.76 298.72 1.94 298.54 2.04 298.44
2-12 301.19 301.92 50 2.46 298.73 2.66 298.53 2.78 298.41
3-12 299.68 300.54 50 1.19 298.49 1.36 298.32 1.47 298.21
3-12 (upper) 299.68 300.56 19 1.19 298.49 1.33 298.35 1.34 298.34
3-12 (lower) 299.68 300.52 19 1.25 298.43 1.25 298.43 1.49 298.19
4-12 298.95 299.70 50 0.61 298.34 0.78 298.17 0.86 298.09
5-12 298.98 299.71 50 1.34 297.64 1.49 297.49 1.57 297.41
6-12 298.48 299.16 50 0.98 297.50 1.15 297.33 1.23 297.25
7-12 297.96 298.73 50 1.11 296.85 1.27 296.69 1.33 296.63
8-12 (upper) 301.24 302.14 19 dry dry dry dry dry dry
8-12 (lower) 301.24 302.06 50 3.14 298.10 3.37 297.87 3.48 297.76
MP-1 298.81 300.46 19 0.51 298.30 0.68 298.13 0.76 298.05
SW-1 -- -- -- -- 298.51 -- 298.34 -- 298.22
MP-2 296.67 298.21 19 0.35 296.32 0.44 296.23 0.46 296.21
SW-2 -- -- -- -- 296.26 -- 296.22 -- 296.19
MP-3 298.21 299.11 19 0.56 297.65 0.26 297.95 0.24 297.97
SW-3 -- -- -- -- 297.90 -- 297.88 -- 297.89
MP-4 297.88 298.85 19 0.46 297.42 0.34 297.54 0.33 297.55
SW-4 -- -- -- -- 297.51 -- 297.44 -- 297.43

Notes :
1. MP = mini-piezometer
2. SW = surface water adjacent the mini-piezometer

July 3, 2012

TABLE 101

August 8, 2012

Sage Campground - Sewage Systems Assessment

Borehole 
Number

Ground 
Surface 

Elevation 
(mASL)

Top of Pipe 
Elevation 
(mASL)

Pipe Diameter 
(mm)

GROUNDWATER MEASUREMENTS

April 27, 2012
Groundwater 

Elevation 
(mASL)

1912 Whistle Bare Road, Township of North Dumfries, Ontario

Groundwater 
Elevation 
(mbTOP)

Groundwater 
Elevation 
(mASL)

Groundwater 
Elevation 
(mbTOP)

Groundwater 
Elevation 
(mASL)

Groundwater 
Elevation 
(mbTOP)

 160-P-0000145-0-00-400-TU-R-0001-00 Table 102

sanderson2
Cross-Out

sanderson2
Cross-Out

sanderson2
Cross-Out

sanderson2
Typewritten Text
(mbGround)                        (mbGround)                      (mbGround)



Groundwater Elevations Date: June 28, 2019

Water 

Level 

(mbTOP)

Groundwater 

Elevation (m)

Water 

Level 

(mbTOP)

Groundwater 

Elevation (m)

Water 

Level 

(mbTOP)

Groundwater 

Elevation (m)

Water Level 

(mbTOP)

Groundwater 

Elevation (m)

BH3-12 299.68 300.54 1.76 298.78 2.12 298.42 2.11 298.43 1.82 298.72

BH4-12 298.95 299.70 1.20 298.50 1.41 298.29 1.40 298.30 1.14 298.56

BH-1 (FS) 299.76 300.52 -- 1.87 298.65 1.77 298.75 1.54 298.98

BH-2 (FS) 299.98 300.77 -- 1.98 298.79 1.91 298.86 1.68 299.09

BH-3 (FS) 301.21 301.97 -- 2.68 299.29 2.68 299.29 2.25 299.72

BH-4 (FS) 310.53 311.60 -- 11.48 300.12 11.47 300.13 10.94 300.66

BH-5 (FS) 311.07 311.95 -- 10.96 300.99 10.93 301.02 10.28 301.67

BH-6 (FS) 304.58 305.54 -- 6.22 299.32 6.19 299.35 5.47 300.07

BH-7 (FS) 312.12 313.10 -- 12.05 301.05 12.09 301.01 11.54 301.56

18-Sep-18 17-May-19
Monitoring 

Well ID

Ground 

Surface 

Elevation 

(m)

Top of 

Pipe 

Elevation 

(m)

21-Apr-17 20-Oct-17

Whistle Bare Campground

1912 Whistle Bare Road, Township of North Dumfries

File No.: 00009-2



Water 
Level 

(mBTOP)

Water 
Level 

(mBGS)

Elevation (m) Water 
Level 

(mBTOP)

Water 
Level 

(mBGS)

Elevation 
(m)

BH1-12 300.48 301.27 2.54 1.75 298.73
BH2-12 301.19 301.92 3.19 2.46 298.73
BH3-12 299.68 300.54 1.82 0.96 298.72 2.04 1.18 298.50 0.22
BH4-12 298.95 299.70 1.14 0.39 298.56 1.53 0.78 298.17 0.39
BH5-12 298.98 299.71 2.09 1.36 297.62
BH6-12 298.48 299.16 1.70 1.02 297.46
BH7-12 297.96 297.96 1.89 1.89 296.07

BH8-12 (lower) 301.24 302.06 4.00 3.18 298.06
MP-1 298.81 300.46 2.19 0.54 298.27

SW at MP-1 -- -- 1.96  298.50
MP-2 296.67 298.21 1.95 0.41 296.26

SW at MP-2 -- 2.01  296.20
New Drilled Well 299.14 299.80 0.89 0.23 298.91

BH-1 (FS) 299.76 300.52 1.54 0.78 298.98 1.78 1.02 298.74 0.24
BH-2 (FS) 299.98 300.77 1.68 0.89 299.09 1.90 1.11 298.87 0.22
BH-3 (FS) 301.21 301.97 2.25 1.49 299.72 2.58 1.82 299.39 0.33
BH-4 (FS) 310.53 311.60 10.74 9.67 300.86 11.29 10.22 300.31 0.55
BH-5 (FS) 311.07 311.95 10.28 9.40 301.67 10.68 9.80 301.27 0.40
BH-6 (FS) 304.58 305.54 5.47 4.51 300.07 6.04 5.08 299.50 0.57
BH-7 (FS) 312.12 313.10 11.54 10.56 301.56 11.86 10.88 301.24 0.32

Levels Measured by FlowSpec

Table 1 - Summary of 2019 Water Levels and Elevations

SW = surface water adjacent the mini-piezometer

17-May-19
2019 Spring - 

Summer 
Fluctuation 

(m)

Monitoring Well ID
Ground Surface 

Elevation (m)

Top of Pipe 
Elevation 

(m)

21-Aug-19

MP = Mini-piezometer



Surface Water Chemistry Date: June 28, 2019

SW1 - Rec. Pond

Parameter (mg/L) 21-Apr-17 20-Oct-17 18-Sep-18 17-May-19

Field pH -- 7.97 8.30 8.18

Field Temperature (°C) 11.8 17.3 24.9 16.5

Unionized Ammonia -- 0.0006 0.0051 0.0009

Total Ammonia Nitrogen 0.127 <0.020 0.046 0.02

Nitrate-Nitrogen 1.53 2.95 1.62 1.84

Nitrite-Nitrogen 0.033 0.031 0.023 0.020

Total Kjeldahl Nitrogen (TKN) 0.60 0.53 0.63 0.38

Total Nitrogen 2.16 3.51 2.27 2.24

Total Phosphorus 0.0074 0.0036 0.0091 0.0036

E. Coli (CFU/100 mL) 2 1 0 0

Total Coliforms (CFU/100 mL) 3000 90 10 140

SW2 - Head Pond

Parameter (mg/L) 21-Apr-17 20-Oct-17 18-Sep-18 17-May-19

Field pH -- 7.93 8.31 7.82

Field Temperature (°C) 11.9 16.4 24.4 15.8

Unionized Ammonia -- 0.0032 0.0090 0.0019

Total Ammonia Nitrogen 0.076 0.126 0.090 0.102

Nitrate-Nitrogen 3.25 1.87 0.029 3.59

Nitrite-Nitrogen 0.047 0.035 <0.010 0.056

Total Kjeldahl Nitrogen (TKN) 0.67 1.08 0.86 0.75

Total Nitrogen 3.97 2.99 0.89 4.40

Total Phosphorus 0.0066 0.0208 0.01 0.0055

E. Coli (CFU/100 mL) 4 4 34 0

Total Coliforms (CFU/100 mL) 5000 1700 240 200

SW3 - Downstream Creek

Parameter (mg/L) 21-Apr-17 20-Oct-17 18-Sep-18 17-May-19

Field pH -- 7.88 7.55 8.01

Field Temperature (°C) 10.8 13.1 15.6 15.3

Unionized Ammonia -- 0.0004 0.0002 0.0008

Total Ammonia Nitrogen 0.036 <0.020 <0.020 0.030

Nitrate-Nitrogen 3.53 4.23 5.98 4.54

Nitrite-Nitrogen 0.016 <0.010 <0.010 0.021

Total Kjeldahl Nitrogen (TKN) 0.96 0.41 0.38 0.55

Total Nitrogen 4.51 4.64 6.36 5.11

Total Phosphorus 0.0197 0.0032 0.0061 0.0107

E. Coli (CFU/100 mL) 22 20 23 6

Total Coliforms (CFU/100 mL) 7000 67 960 910

Note: Highlighted values exceed the PWQO

Whistle Bare Campground

1912 Whistle Bare Road, Township of North Dumfries

File No.: 00009-2



Groundwater Chemistry Date: June 28, 2019

BH3-12

Parameter (mg/L) 21-Apr-17 20-Oct-17 18-Sep-18 17-May-19

Field pH -- 7.12 7.51 7.81

Field Temperature (°C) 8.6 15.2 16.4 10.0

Unionized Ammonia -- 0.0001 0.0005 0.0001

Total Ammonia Nitrogen <0.020 0.025 0.051 <0.010

Nitrate-Nitrogen 4.58 4.35 5.15 7.13

Nitrite-Nitrogen <0.010 <0.010 <0.010 <0.010

Total Kjeldahl Nitrogen (TKN) 0.64 0.41 1.8 <15

Total Nitrogen 5.22 4.76 7.0 <15

Total Phosphorus 0.0211 2.43 6.11 2.41

E. Coli (CFU/100 mL) <2 <10 2830 <2

Total Coliforms (CFU/100 mL) 100 <10 >200000 200

BH4-12

Parameter (mg/L) 21-Apr-17 20-Oct-17 18-Sep-18 17-May-19

Field pH -- 7.86 7.40 7.93

Field Temperature (°C) 11.3 13.4 14.3 11.7

Unionized Ammonia -- 0.0129 0.0001 0.0004

Total Ammonia Nitrogen <0.020 0.749 0.023 0.02

Nitrate-Nitrogen 6.00 6.68 6.02 7.27

Nitrite-Nitrogen <0.010 0.027 <0.010 <0.010

Total Kjeldahl Nitrogen (TKN) 0.70 3.21 8.9 <150

Total Nitrogen 6.70 9.92 14.9 <150

Total Phosphorus 0.0221 1.60 2.74 5.94

E. Coli (CFU/100 mL) <2 <100 <2 0

Total Coliforms (CFU/100 mL) 100 59000 1600 20

BH-1 (FS)

Parameter (mg/L) 21-Apr-17 20-Oct-17 18-Sep-18 17-May-19

Field pH -- 7.50 7.33 7.57

Field Temperature (°C) -- 13.6 13.6 10.6

Unionized Ammonia -- 0.0002 0.0002 0.0001

Total Ammonia Nitrogen -- 0.024 0.033 <0.010

Nitrate-Nitrogen -- 3.66 5.06 5.89

Nitrite-Nitrogen -- 0.016 <0.010 <0.010

Total Kjeldahl Nitrogen (TKN) -- 1.92 3.2 3.1

Total Nitrogen -- 5.60 8.3 9.0

Total Phosphorus -- 0.14 0.631 0.305

E. Coli (CFU/100 mL) -- <10 0 0

Total Coliforms (CFU/100 mL) -- 42000 800 <10

Note: Highlighted values exceed the ODWS

Whistle Bare Campground

1912 Whistle Bare Road, Township of North Dumfries

File No.: 00009-2



Groundwater Chemistry Date: June 28, 2019

BH-2 (FS)

Parameter (mg/L) 21-Apr-17 20-Oct-17 18-Sep-18 17-May-19

Field pH -- 7.70 7.15 7.34

Field Temperature (°C) -- 13.6 14.6 10.6

Unionized Ammonia -- 0.0002 0.0002 0.0000

Total Ammonia Nitrogen -- <0.020 0.050 <0.010

Nitrate-Nitrogen -- 7.08 8.54 7.40

Nitrite-Nitrogen -- <0.010 <0.010 <0.010

Total Kjeldahl Nitrogen (TKN) -- 0.29 <1.5 1.7

Total Nitrogen -- 7.37 8.5 9.1

Total Phosphorus -- 0.908 3.50 1.55

E. Coli (CFU/100 mL) -- <100 <2 0

Total Coliforms (CFU/100 mL) -- <1000 100 <10

BH-3 (FS)

Parameter (mg/L) 21-Apr-17 20-Oct-17 18-Sep-18 17-May-19

Field pH -- 6.85 6.50 7.39

Field Temperature (°C) -- 14.3 15.4 8.6

Unionized Ammonia -- 0.0120 0.0050 0.0231

Total Ammonia Nitrogen -- 6.540 5.600 5.69

Nitrate-Nitrogen -- <0.020 <0.020 0.022

Nitrite-Nitrogen -- 0.015 <0.010 <0.010

Total Kjeldahl Nitrogen (TKN) -- 8.43 27 21.4

Total Nitrogen -- 8.45 27 21.4

Total Phosphorus -- 13.5 12.3 12.9

E. Coli (CFU/100 mL) -- <10 <10 <2

Total Coliforms (CFU/100 mL) -- 2800 <10 <10

BH-4 (FS)

Parameter (mg/L) 21-Apr-17 20-Oct-17 18-Sep-18 17-May-19

Field pH -- 7.43 7.30 7.85

Field Temperature (°C) -- 16.50 14.1 11.6

Unionized Ammonia -- 0.0002 0.0004 0.0002

Total Ammonia Nitrogen -- <0.020 0.083 0.015

Nitrate-Nitrogen -- 2.51 4.2 3.23

Nitrite-Nitrogen -- <0.010 <0.010 <0.010

Total Kjeldahl Nitrogen (TKN) -- 0.33 <15 1.9

Total Nitrogen -- 2.84 <15 5.1

Total Phosphorus -- 6.48 2.07 2.40

E. Coli (CFU/100 mL) -- <100 <2 <2

Total Coliforms (CFU/100 mL) -- 2000 59000 40

Note: Highlighted values exceed the ODWS

Whistle Bare Campground

1912 Whistle Bare Road, Township of North Dumfries

File No.: 00009-2



Groundwater Chemistry Date: June 28, 2019

BH-5 (FS)

Parameter (mg/L) 21-Apr-17 20-Oct-17 18-Sep-18 17-May-19

Field pH -- 7.49 7.34 7.74

Field Temperature (°C) -- 12.6 13.7 11.1

Unionized Ammonia -- 0.0001 0.0001 0.0001

Total Ammonia Nitrogen -- <0.020 0.022 <0.010

Nitrate-Nitrogen -- 7.45 8.65 3.35

Nitrite-Nitrogen -- <0.010 <0.010 <0.010

Total Kjeldahl Nitrogen (TKN) -- 4.5 <15 3.4

Total Nitrogen -- 12.0 <15 6.8

Total Phosphorus -- 9.99 4.52 6.41

E. Coli (CFU/100 mL) -- <10 <2 0

Total Coliforms (CFU/100 mL) -- <1000 700 <10

BH-6 (FS)

Parameter (mg/L) 21-Apr-17 20-Oct-17 18-Sep-18 17-May-19

Field pH -- 7.66 7.37 8.03

Field Temperature (°C) -- 13.0 14.1 8.7

Unionized Ammonia -- 0.0004 0.0001 0.0004

Total Ammonia Nitrogen -- 0.038 <0.020 <0.020

Nitrate-Nitrogen -- 8.81 5.28 4.13

Nitrite-Nitrogen -- <0.010 <0.010 <0.010

Total Kjeldahl Nitrogen (TKN) -- 1.16 <15 28

Total Nitrogen -- 9.97 <15 32

Total Phosphorus -- 3.77 7.71 102

E. Coli (CFU/100 mL) -- <10 <2 <2

Total Coliforms (CFU/100 mL) -- 600 <100 20

BH-7 (FS)

Parameter (mg/L) 21-Apr-17 20-Oct-17 18-Sep-18 17-May-19

Field pH -- 7.38 7.60 7.74

Field Temperature (°C) -- 12.5 15.4 14.2

Unionized Ammonia -- 0.0012 0.0013 0.0004

Total Ammonia Nitrogen -- 0.229 0.121 0.030

Nitrate-Nitrogen -- 8.04 9.13 8.30

Nitrite-Nitrogen -- <0.010 <0.010 <0.010

Total Kjeldahl Nitrogen (TKN) -- 0.47 <15 4.0

Total Nitrogen -- 8.51 <15 12.3

Total Phosphorus -- 4.04 4.61 3.35

E. Coli (CFU/100 mL) -- <10 <2 0

Total Coliforms (CFU/100 mL) -- 4000 <100 <10

Note: Highlighted values exceed the ODWS

Whistle Bare Campground

1912 Whistle Bare Road, Township of North Dumfries

File No.: 00009-2
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