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6253393 Canada Corp. 
314 Maxwell Bridge Road 
Kanata, ON K2W 0A5 

 
 Attention: Mr. Omar Alnader 
 

RE: HYDROGEOLOGICAL STUDY 
PROPOSED COMMERCIAL DEVELOPMENT  
2742 DUNROBIN ROAD 
WEST CARLETON-MARCH WARD 

 DUNROBIN, ONTARIO 
 
  
Dear Sir: 
 
Kollaard Associates Inc. was retained by 6253393 Canada Corp. to undertake a hydrogeological 
and terrain study for a proposed commercial development with frontage on Dunrobin Road, in 
Dunrobin, Ontario. 
 
This report presents the results of an evaluation of the water quality and quantity for the well 
that will supply water for the above noted proposed commercial development at 2742 Dunrobin 
Road in the City of Ottawa, Ontario. It is understood that it is being proposed to construct a 
commercial car retail development on the existing ~0.40 hectare (~1.0 acre) property. The 
proposed development is to consist of an asphaltic concrete parking lot with a small trailer for 
office space.  
 
The well in question was constructed by Capital Water Supply Ltd. of Stittsville, Ontario on 
March 19, 2008. A Ministry of the Environment, Conservation and Parks (MECP) Well Record 
and Certificate of Compliance for the subject well (TW1) is provided as Attachment A. The well 
construction indicates well is a drilled well that is screened in the sand overburden from a depth 
of about 16.94 to 17.98 metres below ground surface.  
 
A pumping test was carried out at the well, TW1, by a member of our engineering staff on 
September 12, 2024. The testing consisted of a 6 hour duration constant discharge rate 
pumping test. During the pumping test, water level measurements were made both manually 
and using a pressure transducer to monitor the drawdown of the water level in the well in 
response to pumping.  Groundwater samples were collected from TW1 at about hour 3 and at 
hour 6 of the pumping test to characterize groundwater quality. After the pumping period, the 
pump was shut off and the recovery of the water level in the well was monitored for a period of 
time until at least 95 percent of the drawdown created during pumping had been recovered or 
for at least 24 hours, whichever was less. 
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• Discussion of whether the water supply might be the best option compared to another 
aquifer (i.e. bedrock); 

Pre-consultation 
 
Kollaard Associates obtained background information from the planning consultant for the City 
of Ottawa for impacts from historic land use. An offsite Groundwater Monitoring Report, Fall 
2007 Groundwater Monitoring Thomas Dolan Parkway and Dunrobin Road Intersection, Ottawa, 
Ontario, completed by Trow Associates (May 2008) indicated the presence BTEX, PHCs, and 
VOCs due to contamination of a nearby property 160 metres north of the subject property.  
 
The City also indicated that it is anticipated that chloride levels in water supply may exceed 500 
mg/L and would require written consent from the MECP to retain and use the well. A secondary 
consultation with the City of Ottawa was completed after initial water samples were collected. 
The City indicated additional requirements in the reporting as follows; 

• Mitigation measures for potential corrosion due to excess chloride; 

• Required Signage (S.7.7.2.1) 
o Non-Potable piping identified 
o Non-Potable water system identified 
o Non-Potable, Do Not Drink signage above fixtures 

• Description of the proposed usage of the water supply and any treatment required to use 
the water supply; 

• Potential impacts to the overburden aquifer and shallow well users in the area from 
moving poor water quality from the aquifer to surface; 

• Discussion of the impact to the septic system and treatment needed to decrease issues 
to the septic system caused by poor water quality; 

• A copy of signed Consent Not to Abandon Water Supply Well from the MECP; 

• Recommendations of notice(s) to be registered on title as conditions of any future Site 
Plan Agreement or purchasers that water is not potable and is not to be used as a 
drinking water supply; 

• Implementation of zoning/planning controls to ensure that hydrogeology report will be 
provided to the City for review. 

1.0 Background Information 
 

• 13 monitoring wells were sampled for VOCs and PHCs 

Previous Environmental Study (Intersection of Thomas Dolan Parkway and Dunrobin Road) 
 
A review of the groundwater monitoring report prepared by Trow Associates, Project No. 
OTEN00018293B, dated May, 2008, was carried out. The groundwater monitoring findings were 
summarized as follows: 

• 4 drinking water wells were sampled for VOCs and PHCs 

• Exceedance were observed in three monitoring wells (MW1, MW03-06 and MW03-07) 

• Drinking water at 2751 Dunrobin Road indicated an exceedance in chloroform 

• Spring 2007 sampling indicated 2750 Dunrobin Road met all MOE Table 2 criteria 

• Further groundwater monitoring was recommended on a bi-annual basis 

• Homeowners were recommended to install carbon filter within drinking water systems 
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Background-Hydrogeology and Area Wells 
 
A bedrock geology map for the site area indicates that surrounding area bedrock consists of 
dolostone with thin glauconitic shale beds and interbeds of quartz sandstone and shaly 
dolostone of the Beekmantown Group of the Oxford Formation.  
 
The surficial geology map indicates that the proposed lot is located within areas of older alluvial 
deposits and fine-textured glaciomarine deposits. Most well records for area wells indicate that 
the soil thickness overlying bedrock ranges from ~21 to 28 metres, described as clay or till (clay 
sand, and/or gravel).   
 
A review of area well records within 1,000 metres was carried out (one hundred and forty-six total 
records). The area well records are provided as Attachment A along with a map showing their 
approximate locations. Of the one hundred and forty-six well records, 19 are bedrock aquifer wells 
and the remaining are overburden wells, monitoring wells, well abandonment or unlisted. The well 
depths were indicated to be between about 6.7 and 76 metres in depth. Eighty-one drilled well 
records indicate that the water supply aquifer is within the overburdened. Nineteen drilled well 
records indicate limestone and/or sandstone was encountered during drilling. Based on reported 
test pumping rates of between 4.5 and 454 litres per minute, corresponding specific yields of 0.4 
to 352.2 litres per minute per metre of drawdown were calculated, based on drawdowns reported 
on the well records.  
 
A review of topographical information from the City of Ottawa online mapping indicates that the 
general topography for the area slopes from the west to east. The shallow groundwater flow 
direction is expected to closely follow topography.   
 
Historical Area Land Use 
 
An aerial review of the surrounding land uses of 500 metres study area indicates that the 
surrounding land uses consist of scattered residential dwellings, agricultural uses (mostly 
pasture land rather than crop farms), and commercial storage. There is some potential for 
nitrogen impacts from the agricultural uses, based on the potential for the use of fertilizer on 
agricultural lands. The overall density of development in the area is very low, such that the 
potential for significant groundwater impact from adjacent land uses is not expected. 
 
There are no active landfills within 1,000 metres of the subject site. A review of Pits and 
Quarries online database indicates that there are four pits in the area approximately 3.5 
kilometres northeast from the subject site. All pits are active Class A pits and the water status 
are unlisted. The Permit to Take Water (PTTW) database was also consulted. There were no 
PTTW for at least 1 kilometres from the property. 
 

• Aquifer Tests 

Ottawa Hydrogeological Information Geodatabase – 2742 Dunrobin Road 
 
The City of Ottawa provided background information for the subject site within a 750 metre 
radius of the subject site. Data included all known geotechnical boreholes and drilled wells for 
previous hydrogeological reports, the following data was included; 
 

• Borehole Logs 

• Field Chemistry 

• General Chemistry 
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• Metal Chemistry 

• Microbiological Parameters 

• Organic Chemistry 
 
A review of the provided data indicated a total of 85 sampled locations with various water 
chemistry parameters tested. One bedrock well was identified within the dataset. However, 
based on the MOE well record the location of the bedrock well appears erroneous as it is 
located on Panmure Road, some 10 km to the west. 
 
One overburden well was indicated to have exceedances in chlorides, dissolved organic carbon, 
TDS, and hardness. An additional overburden well also indicated exceedances in chlorides. The 
majority of the sampled wells were observed to have exceedances in hardness. 
 
The information on area wells as reviewed from OHIG indicates that the vast majority of area 
wells servicing current development are screened or dug wells, including a residential 
subdivision (Porcupine Trail). The absence of bedrock wells is an indicator that poor water 
quality is present in the bedrock. The only bedrock well that was sampled (Well ID 1534292) is 
for a well that is actually listed on the MECP on Panmure Road some 10 km west and is 
therefore not considered to be representative of local conditions. No other bedrock wells were 
tested as per the OHIG information provided. Therefore, although it is not possible to report 
water quality in the bedrock, the lack of any wells propagating that aquifer suggests bedrock 
water quality/quantity are likely poor.   
 
In a review of area well records carried out by Kollaard Associates Inc. (Table III), there were a 
limited number of well records indicating bedrock wells constructed in the 1960s and 1970s. 
However, the following was also noted: 
 
Locations of bedrock wells (3) dating to 1960s and 1970s indicate newer screened wells, 
suggesting that bedrock wells have been abandoned. 
 
One drilled well from 2005 is on a vacant parcel (possibly abandoned or incorrect listing at 977 
Thomas Dolan parkway does not exist).  This well may be located on 2744 Dunrobin Road and 
was likely abandoned as that property is the original land parcel from which this lot was severed 
in 2008, using screened wells constructed in 2007. 
 
Based on the review of area well records available on the MECP well database and information 
from OHIG, it is considered that the majority of area wells are either screened in the clay, sand 
and/or gravel (presumed till) layer or dug wells within upper soils which are described as clay or 
sand. A review of surficial geology mapping indicates that some areas (especially to the west) 
consist of alluvial deposits. However, the subject property has marine deposits of silt and clay. 
As such, the water quality in the wells is different in these areas as the confined conditions may 
not be present. It is noted that there is often greater variability in wells that are obtaining water 
from overburden deposits as the water quality is dependent on the nature of soils, the presence 
or absence of a confining layer and well construction methods.   Well depths are typically 
between 10 and 25 metres in depth and constructed within a combination of clay, sand and/or 
gravel (older alluvial deposits).  
 
A total of 74 overburden wells were sampled within 750 metres of the subject property for 
various parameters including subdivision parameters (Table IV). The sample dates are based 
on the development of a residential subdivision and were mostly carried out in 1989 to 1990, 
with a few wells sampled in 1998 and one in 2005. These results may not be consistent with 
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current conditions, as they likely represent a pre-development condition for the area.  The 
chloride levels in sampled overburden wells varied from 9 to 318 mg/L, with the majority of wells 
having acceptable chloride levels. Other parameters that were reported include fluoride (no 
exceedances), nitrites/nitrates, TKN and ammonia.  
 
One other overburden well was sampled for trace metals and the subdivision criteria (see Table 
2). That well is located some 600 metres west-northwest of the site and the well record indicates 
that the well is screened from 15.6 to 16.8 metres depth. So the well is very similar in depth and 
construction to the subject well. The water quality in that well is compared to the water quality in 
the subject well (Table II). Based on the results, barium is elevated in the other well (0.68 to 
0.78 mg/L) but within MAC of 1 mg/L. Iron and manganese are above their AO at 0.77 mg/L and 
0.10 mg/L, respectively, but not as elevated as the subject well. Similarly, sodium and chloride 
are all present above the MCCRT in that well and it also has high hardness.  

2.0 Groundwater Supply Evaluation 
 
The proposed water usage on site is to provide service water to an onsite trailer for sanitary and 
septic purposes. The supply water at the subject site will not be used as a potable drinking 
source and will be identified as outlined in Ontario Building Code Section 7.7.2.1 (Markings 
Required). The following sections discuss the water quantity and quality for the proposed 
development on site. 
 

2.1 Water Quantity 
 

A. Water Demand 
 
The water demand is calculated using the information from the sewage system daily design flow 
and peaking factors available in the City of Ottawa Water Distribution Guidelines, 2010. The 
sewage design flows are provided below, based on the sewage design information (provided by 
client).  
 
Daily sewage design flow: 
 
The daily sewage design flow is equal to a maximum daily demand for the site. The site is to be 
developed as follows;  
 
Water Demand 
 
Commercial Trailer 
 
Office:  The greater of 2 employees x 75 L/day = 150 L/day  OR 
  28 m2 Office Space x 75 L/day per 9.3 m2 = 225 L/day 
 
TOTAL DAILY SEWAGE DESIGN FLOW = 225 L/day 
 
Since sewage system design is based on the maximum expected daily use, it is equivalent to 
the Maximum Daily Demand (MDD). The MDD is based on an eight hour operation schedule 
(i.e. full day occurs over an eight hour period and not over 24 hours). 
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City of Ottawa calculates the Maximum Hour Demand (MHD) for a commercial or industrial 
demand to be 1.8 x MDD 
  
MDD  = 225 litres / day x 1 day / 8 hours x 1 hour / 60 minutes 
          = 0.5 litres / minute 
MHD  = 1.8 x MDD 
           = 1.8 x 0.5 litres / minute 
           = 0.9 litres / minute 
 
The City of Ottawa predicted water usage of 0.9 L/min is used. 
 
The Maximum Hourly Demand (MHD) for the site based on its proposed use is expected to be 
about ~0.9 litres/minute, compared to the pumping test rate which was 15.4 litres/minute. This 
indicates that the pumping rate used for the test was appropriate as the peak water demand 
rate was met for the test. The MDD is 225 L/day. The test was carried out for 6 hours at the 
above noted rate and some ~5,400 Litres of water were removed from the well in that time.  As 
such, the amount of water taking in six hours exceeds the expected daily water taking for the full 
development.  
       

B. Pumping Test 
 
The well was pumped for six hours at a pumping rate of about 15.4 litres per minute. Over the 
course of the pumping test, the water level in the well dropped some 7.8 metres. At the end of 
the pumping test, about 40 minutes was required for 95 percent recovery of the total drawdown 
in the static water level created during pumping.   
 
The pumping test drawdown and recovery data and plots for TW1 are provided as Attachment 
B.  The drawdown and recovery data provided were measured with reference to the top of the 
well casing at the test well location.   
 
The pumping test data for the test well was analyzed using the method of Cooper and Jacob 
(1946).  Although the assumptions on which these equations are based are not strictly met, this 
method provides a reasonable estimate of the aquifer transmissivity.   
Transmissivity was calculated using the following relationship: 
 

ds

Q
T

π4
3.2

=  

 
 where  Q is the pump rate, m3

ds

/day  

     is the change in drawdown over one time log cycle, m 
 T is the transmissivity, m2/day 
 

Based on the drawdown data from the pumping test, the transmissivity is estimated to be about 
4.5 m2/day. Based on the recovery data from the pumping test, the transmissivity is estimated to 
be about 6.8 m2/day. The pump rate was kept at a constant rate throughout the 6 hour interval. 
The pumping rate and duration that were used were sufficient to confirm that the well yield is 
sufficient for the proposed use. The recovery data indicate the well quickly recovered and the 
flat line of the drawdown are good indicators that the well has a higher capacity than 15 Litres 
per minute. The well record indicates that based on a one hour yield test, the well is producing 
~45.5 litres per minute.     
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Based on the data obtained during the pumping test, it can be concluded that the well is capable 
of sustaining a short term yield of about 15.4 litres per minute. During the course of the pumping 
period, about 84.5 percent of the available drawdown in the test well was utilized, based on the 
recommended pump depth of 13.7 metres and the static water level recorded the day of the 
pumping test (4.48 metres). The specific capacity of the well based on the pumping rate used is 
1.6 litres per minute per metre of drawdown.  
 
 

2.2 Well Interference 
 
 
In order to determine water quantity, information from area well records was obtained. The 
following chart provides water quantity data using information reported on the well records 
within 250 metres. 
 

Well No. 

Well 

Depth 

(m) Receiving  Aquifer 

Drawdown 

(m) 

Available 

Drawdown 

(m) 

Yield Test 

Test 

rate 

Specific 

Capacity 

Spec. 

Cap. 

(L/min) (L/min*m) (m
2

A051520 (TW1) 

/day) 

18.0 Overburden 1.8 8.8 54.6 24.8 17.2 

A068278 14.0 Overburden 2.4 7.0 54.6 18.6 12.9 

A051505 18.3 Overburden 2.7 8.6 54.6 16.6 11.5 

1503391 9.8 Overburden - - - - - 

A166334 11.6 Overburden 3.0 5.3 45.5 12.4 8.6 

A082447 42.7 Limestone 8.2 24.3 91.0 9.2 6.4 

A023069 54.3 Limestone/Sandstone 5.5 20.0 22.8 3.4 2.4 

1516202 44.2 Limestone/Sandstone 15.2 15.2 27.3 1.5 1.0 

A023105 36.6 Limestone 1.2 20.7 91.0 62.1 43.1 

A166330 11.9 Overburden 0.9 4.4 45.5 41.4 28.7 

 
 
Based on the information from area well records within 250 metres, the specific capacities for 
area wells are in the range of 1.0 to 43.1 m3/m/day for wells drilled between 12 and 54 metres 
deep. Transmissivity values are classified based on the amount of yield for water supply users. 
One classification (Kransy, Vol. 31, No. 2 – 1993 Ground Water) classifies specific capacity 
ranges between 1  and 100 m2

Available drawdown in the offsite wells, using their recommended pump depths and the static 
water level reported on the well records, indicates that available drawdown in the area wells is 

/day as low to intermediate transmissivity, which is sufficient for 
groundwater supply for private consumption and local water supply.   
 
The pumping rates used for the existing wells were between 22.8 and 91.0 litres per minute. The 
well record provided for the well at 2742 Dunrobin Road indicates it was drilled in 2008. The 
specific capacity of that well based on a one hour yield test is 24.8 litres per minute per metre, at 
a flow rate of 54.6 litres per minute. The test well has a similar production rate as the existing area 
wells.   
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between 4.4 and 24.3 metres. There is sufficient available drawdown in existing wells, such that 
the addition of a commercial well is not expected to affect water supply in offsite wells.   
 

2.3 Water Quality  
 
Prior to field work, all field equipment was properly calibrated and tested to ensure accurate 
readings of temperature, conductivity, pH, total dissolved solids, turbidity and residual chlorine 
levels. During the pumping test, hourly field readings of these parameters were recorded. Initial 
temperature, conductivity, pH, total dissolved solids, turbidity readings were not recorded due to 
equipment malfunction in the field. 
 

Parameter 

Field Equipment Calibration 
 The equipment used to measure pH, temperature and total dissolved solids (conductivity) had 
calibration verified on July 11, 2024. The accuracy of the device is as follows; 
 

Accuracy 
Temperature ±0.5 ⁰C 
pH ±0.05 pH 
Electrical Conductivity/Total dissolved Solids ±2% f.s. (EC/TDS) 

 
The turbidity/free chlorine meter was calibrated on June 20, 2024. The turbidity/free chlorine 
meter is calibrated on a semi annual basis to ensure accurate field readings. The device 
accuracy is ±2% of reading plus 0.2NTU. 
  
The results of the chemical, physical and bacteriological analyses of the water samples 
obtained from the test well are provided in Attachment D. A summary of the water quality 
measured in the field are provided as Table I, Water Quality Measurements for Test Well.  
 
Groundwater samples were prepared and preserved in the field using appropriate techniques. 
Chlorine residuals were measured prior to obtaining water samples for lab submission and free 
chlorine was measured to be zero when measured after 1 hour. The water samples were 
submitted to Eurofins Environmental Laboratory in Ottawa, Ontario, for the chemical, physical 
and bacteriological analyses listed in the MECP guideline entitled Procedure D-5-5, Technical 
Guideline for Private Wells: Water Supply Assessment, August 1996 and trace metals identified 
in the City of Ottawa Hydrogeological and Terrain Analysis Guidelines.  
 
The samples that were submitted for metals testing (and true colour) were field filtered using 
0.45 micron filter prior to placement in preserved sample bottles.  Due to the elevated turbidity 
that was measured at the laboratory after the initial pumping test results of September 12, 2024, 
a second water sample was obtained on September 26, 2024. This was done to verify the 
original water quality. As the well is screened it was considered that if the water was sampled 
using a peristaltic sampling pump, less disturbance of the suspended solids may yield more 
representative water quality. However, the water quality was similar for the two sampling events. 
It is considered that the field readings for turbidity and physical observations indicate that the 
water was clear at the time of sampling. However, due to the elevated levels of iron, 
manganese, the lab based turbidity for the samples was very elevated as was the apparent 
colour of the water. The true colour was within the aesthetic objective of 5 TCU, which indicates 
that the field filtered water samples, which removed suspended particles resulted in much less 
colour.     
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A. Chloride 

Results – TW1 
 
The water meets all the Ontario Drinking Water Standards (ODWS) health and aesthetic 
parameters tested for at the test well except for chlorides, hardness, barium, iron, manganese, 
total dissolved solids, turbidity, and sodium.  
 
The raw water quality is considered to be mineralized water, due to the water exceeding 500 
mg/L of chlorides.  The well water is not considered to be potable owing to the exceedances of 
chloride, sodium, and barium.   
 
Ontario Well Regulation 903 permits a well that has mineralized or non potable water to be used 
if the well owner has the written consent of the Director, which is understood to be the MECP 
office identified as Water Well Management Program. 
 
The proposed use of the property is commercial use and the water is considered to be non 
potable, based on the results of water quality testing. The water use will be restricted to that 
needed to provide water for plumbing purposes in an onsite trailer and is not intended for 
drinking.    
 
Kollaard Associates Inc. and the well owner will request permission from the MECP to continue 
to use the well, despite that it does not meet the Ontario Drinkign Water Standards for potability 
and due to the mineralized water. A signed copy of Consent Not to Abandon Water Supply Well 
will be provided to the City of Ottawa provided MECP accepts the hydrogeological report on the 
condition that the water is not to be used for human consumption.  
 
As water is not to be used for human consumption, water treatment systems are not 
recommended to improve water palatability. The following water quality discussion includes 
recommendations such as mitigative measures to reduce the corrosive potential of water in 
contact with the water distribution piping and to limit the water use to that necessary to flush a 
toilet and for handwashing. The water demand is expected to be limited to 225 Litres per day. 
Use of any drinking water treatment system would result in an increased water demand and 
result in waste streams, which is also to be avoided. 
 

 
Chloride was measured at a level of 1220 to 1280 mg/l, compared to the aesthetic objective of 
250 mg/l and is considered to be “mineralized water” under the Ontario Well Regulation 903, 
due to the exceedance of 500 mg/L in that regulation. Excessive chloride levels may cause 
corrosion in the distribution system and make water unpalatable. Assessment of the corrosive 
potential of water using the Ryznar Stability Index (RSI) and Langelier Saturation Index (LSI) 
was carried out.  The RSI values for the test well water samples were between 5.70 and 6.1. 
RSI values less than 6 indicate that the scale potential increases and values greater than 7 
indicate that a calcium carbonate formation does not lead to a protective corrosion inhibiting film 
and RSI values above 8 indicate mild steel corrosion. The LSI values for the water samples 
were between 0.67 and 0.99. Positive values for LSI indicate that scale can form and calcium 
carbonate precipitation may occur, while values close to zero indicate borderline scale potential. 
Negative LSI values indicate corrosion. Based on the RSI and LSI values, the water appears to 
be scale forming.  However, with the chloride levels above 250 mg/L, Health Canada indicates 

the following: “The chloride ion's ability to form soluble salts with many metal ions prevents the 
formation of films that could prevent the further corrosion of metal surfaces.” 

 

 



        Hydrogeology and Terrain Study 
            Omar Alnader                                                                                                2742 Dunrobin Road, Dunrobin, Ontario 
            January 17, 2025                                                       -10-                                                                                240728 

 

Civil    •    Geotechnical    •    Structural    •    Environmental    •    Hydrogeology 
 

The following comments and recommendations are provided to address the corrosive potential 
of the water. 
 
The following is recommended: 

• Interior water supply lines using PEX (cross-linked polyethylene) tubing rated for drinking 
water (NSF certified) rather than copper pipe will increase the lifespan of the interior 
pipes; 

•  Interior fixtures and fittings should use stainless steel, brass or ceramic which are all 
resistant to corrosion. 

 

B. Hardness 
 
The water is considered to be very hard by water treatment standards. Water with hardness 
above 80 to 100 milligrams per litre as CaCO3

C. Barium 

 is often softened for domestic use. The hardness 
at the well is 1966 to 1020 milligrams per litre. It is recommended not to treat the water to 
reduce hardness. Hardness is of concern mostly to appliances and for laundering and 
showering as the limescale build up on pipes and in appliances can lead to corrosion points 
where scale forms. For showering and laundering hardness reduces effectiveness of soap. As 
the water use for the site is limited to providing water for toilets and there will be no other 
appliances (i.e. dish washing, washer, shower) there is no concern with hard water except its 
ability to deteriorate water distribution pipes.  The same recommendation for chloride applies in 
that the use of PEX tubing has a smooth surface that prevents/reduces mineral deposits on the 
surface and hence reduces scale formation compared to other materials, especially copper. 
PEX piping is flexible and there are typically less bends, connections and fittings, which also 
limit the scale formation.   
 
 

 
Barium was measured at a level of 1.76 to 1.90 mg/l, compared to the maximum acceptable 
concentration of 1.0 mg/l under Ontario Drinking Water Standards, Objectives and Guidelines. 
Barium naturally occurs in certain types of igneous and sedimentary rocks. Health Canada 
states the following:  
 
Under acidic, anaerobic and high chloride/low sulphate conditions, as well as conditions of 
reduced reduction-oxidation potential, barium mobility is increased, favouring its migration to 
groundwater (Kravchenko et al.) 
 
It is considered that the presence of elevated chloride in the groundwater has resulted in barium 
being more mobile and migrated from the soils to the groundwater under the aquifer conditions. 
 
As the water will not be used for drinking, no treatment to reduce barium is recommended. 
 
 

D. Iron and Manganese 
 
Iron was measured at a level of 10.9 to 11.0 mg/L, compared to the aesthetic objective of 0.3 
mg/L. A subsequent water sample indicated iron level to be 31 mg/L. Manganese was also 
present at 0.63 mg/L to 1.02 mg/L, compared to the aesthetic objective of 0.05 mg/L.  Excessive 
iron levels and manganese may cause brown or black discolouration of laundry and fixtures, 
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affect the taste and colour of water, and iron precipitation in pipes and hot water tank can also 
promote the growth of iron bacteria.  
 
No treatment is recommended for iron and manganese.  
 

E. Total Dissolved Solids 
 
The Total dissolved solids (TDS) have an aesthetic objective (AO) of 500 mg/L. The TDS levels 
encountered at the test well vary from about 2630 to 2640 mg/L after three and six hours, 
respectively.  
 
The MOE D-5-5 Guideline comments that corrosion or encrustation of metal fixtures or 
appliances; taste; turbidity are all possible effects of TDS. Where TDS levels exceed 500 mg/L, 
written rationale that corrosion, encrustation or taste problems will not occur should be provided. 
 
The Technical Support Document for the Ontario Drinking Water Standards, Objectives and 
Guidelines (ODWSOG) states the following with regards to TDS: 
 

The term total dissolved solids (TDS) refers mainly to the inorganic substances 
dissolved in water.  The principal constituents of TDS are chloride, sulphates, calcium, 
magnesium and bicarbonates.  The effects of TDS on drinking water depend on the 
levels of the individual components.  Excessive hardness, taste, mineral deposition or 
corrosion are common properties of highly mineralized water.  The palatability of drinking 
water with a TDS level less than 500 mg/L is generally considered to be good. 

 
Depending on which parameters are elevated, TDS exceedances can include hardness, taste, 
mineral deposition or corrosion. In this case, the water samples had exceedances in hardness, 
sodium, and chloride. The Ryznar Stability Index (RSI) and Langelier Saturation Index (LSI) 
were calculated for both water samples from the test well. The RSI values for the test well water 
samples were 5.70 and 5.71 for the three and six hour samples, respectively. The LSI values for 
the water samples were 0.99 for the three and six hour samples, respectively. RSI values less 
than 6 indicate that the scale potential increases and values greater than 7 indicate that a 
calcium carbonate formation does not lead to a protective corrosion inhibiting film.  
 
In this case, the presence of elevated chlorides will cause the water to be corrosive as chloride 
prevents scale from forming, despite what the RSI and LSI would predict.  To reduce corrosion, 
the recommendations are provided under the above noted Section A. Chloride.   
 

F. Turbidity 
 
The hourly field measurements for turbidity indicate that the well was being actively developed. 
The turbidity levels declined through pumping and were at 2.4 NTU, below the aesthetic 
objective of 5 NTU, by the end of the test. The lab measured turbidity for the three and six hour 
samples were >100 NTU. The elevated turbidity was considered to be due to the elevated iron 
and manganese. The lab result for turbidity is elevated compared to the field readings due to the 
iron and manganese precipitates which developed through sample handling, exposure to air 
and temperature changes between the time sampled and the lab testing. Similarly, colour was 
elevated for the sample that was not field filtered (i.e. apparent colour) whereas the sample that 
was field filtered (true colour) had colour within allowable limits. The field readings for turbidity 
indicate that the water is clear at the source.  The MECP indicates that provided that drinking 
water has turbidity of less than 5 NTU at the point of consumption (i.e. in the field not after 
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transportation to the laboratory) and the source is groundwater (rather than surface water), 
turbidity is acceptable.  It is noted that the water had no bacterial exceedance and the source is 
from groundwater. As the water is not to be used for human consumption, there are no 
concerns with lab based turbidity and no treatment to reduce iron is recommended. 
 
 

G. Sodium 
 
The water samples in the test well had exceedances in sodium. Sodium aesthetic objective and 
Maximum Concentration Considered Reasonably Treatable (MCCRT) is 200 mg/L. The water 
samples obtained from the test well measured sodium at between 486 and 505 mg/L. The 
presence of fluoride and chloride indicates that the sodium levels are due to natural salts found 
within the aquifer and not due to any surficial contaminants. Excessive sodium levels in may 
cause corrosion in the distribution system. The same recommendations in the chloride and TDS 
sections also apply to sodium. 
 
Additionally, sodium is above the 20 milligrams per litre advisory level, whereby the local 
Medical Officer of Health should be notified when the sodium concentration exceeds 20 mg/L. 
However, water at the site is for sanitary distribution and will not be potable. In this case, the 
water is not to be used for drinking water and a notice is not required. 
 

H. Colour 
 
The water samples in the test well had exceedances in apparent colour 16 to 85 TCU). True 
colour (i.e. after field filtering to remove suspended particles) was within the acceptable AO of 5 
TCU. The elevated colour is considered to be caused by iron and manganese, which are 
present in a reduced form in the aquifer. However, once water comes into contact with air, iron 
and other metals can precipitate causing water to change colour. It is understood that any 
particle size less than 2 um in size is considered to be dissolved. However, as the field filter 
removes particles to 0.45 um filter, it can reduce the iron, manganese levels such that filtered 
water has a much lower colour that the whole water. So, treatment to remove iron and 
manganese would reduce the apparent colour in the treated water. In this case, as the water is 
not for human consumption, no treatment is recommended. 
 
Review of Available Aquifers with Consideration of Water Quality 
 
The consideration of whether the subject property could obtain water from a different aquifer 
and obtain a better water quality must consider the following. 
 
The first aquifer at the site, based on the stratigraphy is the sand that lies below the upper clay 
confining unit.  Information from area wells indicate that where the overburden encountered 
clay, most wells were screened in the sand underlying the clay. There are some areas where 
the clay confining unit is not present and wells are screened at varying depths in sand. Most 
wells are screened drilled wells rather than dug overburden wells. 
 
The only other available aquifer is the bedrock aquifer.  Very few wells are constructed into the 
bedrock, which based on area well record review and OHIG database indicates that is is likely 
that water quality in the bedrock is probably poor and that is why there are very few wells in that 
aquifer.   
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There was only one other well that was constructed similarly to the subject well for which the 
water quality was fully established (subdivision parameters and trace metals). Based on the 
similarity of water quality between it and the subject well, the following is noted.   
 

• Both wells indicate elevated levels of sodium and chlorides above MCCRT but subject 
well has chlorides above 500 mg/L; 

• Both wells have elevated hardness but the subject well has hardness above 500 mg/L 
compared to 261 mg/L in the other well; 

• Both wells have iron and manganese well above AO; 

• Both wells have elevated barium, however the subject well has barium above the MAC 
of 1 mg/L compared to ~0.7 to 0.8 mg/L in the other well; 

• Both wells are screened at similar depths of between 17 to 18 metres (subject well) and 
15.6 to 16.8 metres (Well at 1151 Thomas Dolan Parkway). 

 
Based on the well records and surficial geology mapping, the other well does not have a 
confining clay unit as the surficial mapping for that area and well record indicate “older alluvial 
deposits” and sand as the surficial soil type, respectively.  The subject property has a clay 
deposit that is some 7.6 metres in thickness overlying the sand. It is understood that the 
confining conditions reduces the recharge of fresh water from reaching the underlying aquifer 
resulting in water that is geologically older. This results in increased mineral content and 
explains the variation in water quality between similarly constructed wells. For example, it is 
understood that barium becomes more soluble with higher chloride levels, which explains the 
elevated barium in proportion with chloride levels. As chlorides are higher in the subject well, so 
is barium owing to the more mineralized water below the confining unit.  
 
The well record for the subject well indicates that water was encountered at 17 metres below 
ground surface and the sand above 11.6 metres was described as brown sand, indicating that it 
may not be sufficiently saturated at and above that depth to yield water. Screened wells must 
also be screened in coarser soils (i.e. sands) to avoid the screen being plugged by silt/clay and 
other fine materials, which may have only been encountered at the depth indicated on the well 
record.  Based on the available information, it is considered that there is no other aquifer that 
could be propagated at the site in order to obtain a better water quality as the surficial soils are 
clay (i.e. aquitard) and the bedrock aquifer has not been propagated, likely owing to poor water 
quality (based on the lack of wells in that aquifer).  Most area wells are screened because dug 
wells are typically limited in depth and based on the stratigraphy, sufficient water may not be 
present above some 11.6 metres in depth. 
 

3.0 TERRAIN STUDY 
 
Based on the regional well records, the depth of soil on the closest adjacent properties varies 
between 6.1 to 27.8 metres described in well records as clay, sand and/or gravel. The well 
record for the well at 2742 Dunrobin Road indicates a soil depth of 18.0 metres.  The well record 
indicates that the upper 7.6 metres consists of clay overlying sand from 7.6 to 18 metres depth. 
In order to assess whether the site is hydrogeologically sensitive, a review of available soils 
mapping and well record information was carried out. A site is considered to be potentially 
hydrogeologically sensitive if the soil cover at and surrounding the site is generally less than 2 
metres in thickness. The surficial geology mapping indicates older alluvial deposits, fine textured 
glaciomarine deposits, and organic deposits. 
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Based on the information provided for the site, it is not considered to be hydrogeologically 
sensitive in the area of the proposed development at 2742 Dunrobin Road. 
 

3.1 GROUNDWATER IMPACT ASSESSMENT 
 
The most probable groundwater receiver for sewage effluent is the clay deposit at the site. To 
obtain a general indication as to the potential impact of septic effluent on the properties 
adjoining the proposed development, a nitrate dilution model was used. For this case, as the 
site is considered to be a commercial use, the daily effluent loading is based on estimated 
actual flows using the sewage system design flows as a guideline. The resulting nitrate dilution 
calculations are provided as Attachment D, along with the Climate Data used for the calculation.  
 
The sewage design flow calculations were provided by the sewage system designer and are as 
follows; 
 
Office:  The greater of 2 employees x 75 L/day = 150 L/day  OR 
  28 m2 Office Space x 75 L/day per 9.3 m2 = 225 L/day 
 
TOTAL DAILY SEWAGE DESIGN FLOW  = 225 L/day 
      = 82 m3/year 
 
Sewage design flows are representative of maximum expected conditions and not average 
actual flows.  As such, to determine long term potential sewage impacts, the actual flows can be 
considered. 
 
To be conservative of predicted sewage flows, the calculation for the commercial development 
is to be based on 28 square metres of office space.  
 
Other infiltration factors that were used in the above noted calculations are provided below. 
 
Infiltration is based on moisture surplus and incorporates factors including soils, topography, soil 
cover and impervious areas (infiltration reduction factors). For this calculation, the background 
nitrate was assumed to be 0.0 mg/L.   
 
The following provides the basis whereby the infiltration reduction factors for the site were 
chosen for the dilution calculations.   
 
Topographic, soil and land cover infiltration factors were selected from Table 2 of the MOE 
Hydrological Technical Information Requirements for Land Development Applications. The 
following is a discussion of each of the infiltration reduction factors chosen for the site.   
 
The site is characterized by rolling terrain, based on a topographical survey of the site and the 
post-development conditions indicate that slope is generally less than 6 percent. The 
topography factor that applies to the site is 0.20. 
 
The type of land cover observed at the site at the time of site visits and by use of satellite 
imagery consists mostly of grass cover. The post-development conditions provided in the 
Grading Plan (DB Gray Engineering C-1 of 4) show a tree grove and manhole covers in the in 
the north portion of the site. The land cover infiltration factor of 0.10 was selected, which 
corresponds to cultivated land and does not include any trees or post-development re-
vegetation. 
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A soil infiltration factor of 0.10 was chosen as the site is indicated to be underlain by clay and 
sand followed by sand and gravel soils based on the well record on site. The soil infiltration 
value that was used corresponds to tight impervious clay, based on the expected lower 
permeability of the underlying soils encountered across the site.    
 
In order to determine water surplus estimates for the site area, Environment Canada published 
values for Ottawa International Airport obtained for the years 1939 to 2021 was used. The 
expected moisture surplus or net potential infiltration for the site area was estimated 312 
millimetres, for the clay and silt type soils that are expected for the site. 
 
Hard Surfaced Area post-development was calculated as follows. The areas of the roofs of the 
buildings at the site occupy an area of some 28 square metres and are not available for 
infiltration.  The parking area consists of permeable asphaltic concrete surfaced area of about 
1480 square metres. For asphalt, the runoff coefficient is 0.9. The Net Infiltration Area (NIA) for 
the site was calculated as 2578 square metres, which factors in the grassed surfaced areas and 
about 10% of the hard surfaced areas based on the infiltration rate of 0.10 through compact 
asphalt. There will also be additional infiltration promoted through the stormwater retention area 
that is not included, making the NIA calculation conservative.  
  
For the purposes of D-5-4, a conventional sewage system is considered for impact purposes to 
ensure that nitrate attenuation capacity is met at the property lines.  
 
The nitrate impact calculation, using a predicted actual sewage flow of 225 L/day (82 m3/year) a 
conventional system effluent quality of 40 mg/L as total nitrogen indicates that the expected 
concentration of nitrate at the down gradient property boundary is some 7.9 mg/L, which is 
within the predicted impact of 10 mg/L.   
 
Based on the above noted information, the expected impact at the down gradient property 
boundary of the site is expected to be within the allowable limits of the MOE, incorporating the 
sewage design considerations as discussed in the following section. 
 

Based on the soils information for the site and surrounding area, the receiving groundwater is 
the clay soils. It is expected that the well water is to be discharged only through the sewage 
system. There will be no water treatment so no discharge to any sump drains or secondary 
discharge from water softener or reverse osmosis treatment is anticipated. The wastewater 
quality is expected to have elevated sodium, chlorides and barium from the well water. 
However, as the water demand at the site is very limited, some 225 L/day, the volume of 
wastewater is expected to be very marginal. The confining unit at and near the site will limit the 
ability of the effluent to migrate into any watercourse or aquifer.  As the Ontario Building Code 
setbacks indicate that the sewage system for the subject property must be placed at least 15 or 
more metres (depending on how fully raised the proposed sewage system is) from any water 
supply well that is sealed to at least 6.1 metres below ground surface and 30 metres from any 
dug well, this is considered to be sufficient separation to ensure that no area wells would be 
impacted by the sewage effluent on the subject property. As the other area wells are expected 

Evaluation of Impact to the Overburden Aquifer and Shallow Well Users 
 
The water supply well at the site is considered to be mineralized water due to chlorides being 
present above 500 mg/L. The chloride level is ~1,220 to 1,280 mg/L. Other parameters that are 
present include barium, sodium, iron and manganese. 
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to have somewhat similar water quality (see Pages 3 to 5 for discussion on water quality in 
other wells) and are also expected to be discharging water from water softeners and other 
treatment systems into the environment and into sewage systems, the impact from this 
additional development, where water softeners will not be used, is not anticipated to have any 
significant impact on groundwater or surface water resources in the area.   
 
 

3.2 SEWAGE DESIGN CONSIDERATIONS 
 
It is understood that the proposed design is to consist of a fully raised conventional system. A 
sewage design has not been provided for review. The attached Grading Plan prepared by D. B. 
Gray Engineering indicates a portable restroom. However, a sewage design is needed for 
permanent servicing according to information provided by the City of Ottawa (Attachment E). 
 
The size of the septic envelopes are a function of the percolation time of the native soil in the 
vicinity of the septic envelope and/or the fill used for construction of a septic bed and the daily 
effluent loading to the septic bed.   
 

• the separation distances between septic envelopes and properly constructed drilled and 
cased wells should be at least twice the grade raise plus 15 metres for fully raised beds 
as required by the Ontario Building Code; 

• the proposed sewage system is down gradient (ie. Northeast) of the existing well 
location. 

• The onsite well can be considered to be sealed to a depth of at least 6.1 metres and the 
setback distance between the sewage system and the well must be a minimum of 15 
metres plus twice the grade raise of the proposed sewage system and at least 15 metres 
between the subject well and the sewage tank must be provided, in addition to ensuring 
adequate separation distances between offsite wells and the proposed sewage system 
are also respected. 

 
Based on the above noted site conditions, Kollaard Associates Inc. considers that the 
groundwater impact of the proposed development is within the impact limits established by the 
MECP. 

4.0 WELLHEAD PROTECTION 
 
During construction of the parking lot, the following is required to protect the integrity of the well 
casing: 

• The well is shown to be within about 4 to 5 metres from the proposed parking area; and 
 

• Well location shall be carefully marked to prevent any damage to the well casing. This 
could include the placement of temporary field stone/bollards and/or traffic cones; and 

 

• During construction activities, wellhead protection measures should be in place to 
protect the annulus around the wellhead. This means that the excavation for the building 
shall be banked upwards to the well location to limit soil disturbance near the well. As 
the well casing is screened to a depth of 18.0 metres, there is sufficient wellhead 
protection in place such that soil disturbance in the upper soils will not affect the sealing 
of the wellhead. Any disturbance of soils near the well must be immediately repaired and 
grading around the well should be regarded to ensure drainage away from the well.  



        Hydrogeology and Terrain Study 
            Omar Alnader                                                                                                2742 Dunrobin Road, Dunrobin, Ontario 
            January 17, 2025                                                       -17-                                                                                240728 

 

Civil    •    Geotechnical    •    Structural    •    Environmental    •    Hydrogeology 
 

 
After development construction, the grading around the wellhead shall be carried out as follows 
to comply with well siting requirements and be in accordance with the Ontario Regulation 903: 

• The well casing must extend to greater than 400 millimetres above final finished grades 
around the well; and 

• The ground surface shall be graded such that the well is the highest point on the ground 
surface within 3 metres radially from the exterior of the well casing and shall ensure that 
water does not collect or pond near the well head. 

• The stormwater management facility is located some 95 to 100 metres from the 
wellhead.  A minimum separation distance of 15 metres shall be maintained as 
stormwater is considered a source of contaminants to the wellhead.  

• All possible contaminant sources shall be kept a minimum distance of 15 metres from 
the well. Possible contaminant sources include; chemical storage, garage and related 
chemicals, such as antifreeze, gasoline, oils, vehicle/boat/equipment storage, sewer 
lines, septic systems, animal enclosures, manure or compost piles. If liquid chemicals, 
such as antifreeze, oil and gasoline/diesel, and their waste products, are to be stored at 
the site, they should be stored in containers approved for that purpose. The container(s) 
should be labelled with their contents. Secondary containment should be installed 
around all bulk liquid chemical or waste storage containers, to collect and contain leaks 
and spills from the tank and all connections.   

• The wellhead is located within a landscaped area adjacent to the parking lot. The use of 
curbs between the parking spaces and the landscaped area are generally sufficient to 
ensure well is physically protected from the access roadway.  With these measures in 
place, it is considered that an adequate amount of wellhead protection is going to be in 
place to protect the water supply for the proposed light industrial use of the property. The 
well location is also appropriate for access in case of repairs and well maintenance. 

 
Recommendations for well maintenance include; inspect wellhead annually to ensure that the 
casing is structurally sound, verify well cap is sealed and that surface water is not pooling 
around wellhead.  The well is located such that it is easily accessible for maintenance/repairs.  
A lock on the well cap is useful to prevent vandalism. 

5.0 CONCLUSIONS 
 
Based on the results of this evaluation it is considered that the well in question is capable of 
supplying water of adequate quantity and quality (provided wellhead protection as indicated) for 
the proposed development with suitable treatment as follows; 
 

• Total Dissolved Solids: The Total dissolved solids (TDS) have an aesthetic 
objective (AO) of 500 mg/L.  The TDS levels encountered at the well vary from about 
2630 to 2640 mg/L after three and six hours, respectively. The TDS levels are elevated 
due to the presence of sodium and chlorides and very high hardness resulting in water 
that is mildly corrosive. To reduce corrosive potential of the water supply, the following is 
highly recommended:   

1) Establishing a preventative maintenance program to be perform regular to 
replace components showing signs of corrosion. 

2) Interior water supply lines using PEX or plastic piping rated for drinking water 
(NSF certified) rather than copper pipe will prevent corrosion of pipes and the 
resulting leaching of metals into the water from the pipes; 

3) Interior fixtures and fittings should use stainless steel, brass or ceramic which are 
all resistant to corrosion. 
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4) Water softeners could be not be used, as hardness is very high and any water 
softening will worsen the corrosive potential of the water.  

• Barium: Barium was measured at a level of 1.89 to 1.90 mg/l, compared to the 
maximum acceptable concentration of 1.0 mg/l.  

• Iron and Manganese: Iron was measured at a level of 10.9 to 11.0 mg/L, compared to 
the aesthetic objective of 0.3 mg/L. Manganese was also present at 0.63 mg/L, 
compared to the aesthetic objective of 0.05 mg/L.  Iron and manganese can be 
effectively removed using conventional ion exchange water softeners. However, 
depending on the form that iron is in (reduced or oxidized) as well as the concentration 
and other factors, iron filters, such as a manganese greensand filter or other proprietary 
filter may be more effective in removing iron and manganese from the water supply.   

•  
 
The sewage impact from the proposed development is within allowable limits of 10 mg/L as 
nitrate, using a fully raised conventional system. The contaminant limits at the down gradient 
property boundary will not be exceeded provided the daily sewage design flow does not exceed 
some 305 L/day, which results in a nitrate limit of about 9.9 mg/L. The current design flow is 
some 225 L/day which results in a predicted down gradient property boundary of 7.9 mg/L as 
nitrate. Based on the on the above noted information, the predicted sewage impact on the down 
gradient properties is within the allowable limits. 
  
We trust this report provides sufficient information for your purposes. If you have any questions 
concerning this report, please do not hesitate to contact our office. 
 
Yours truly, 
 
Kollaard Associates Inc. 
 

Prepared by:       Reviewed by: 

      

Isaac Bacon, P.Eng.      Colleen Vermeersch, P. Eng. 
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 TABLE I 
 
 FIELD WATER QUALITY MEASUREMENTS 
 FOR TEST WELL 1 
 
   

Time 

Since 

Pumping 

Test 

Started 

(min) 

Turbidity 

(NTU) 

Temperature 

(
0
C) 

pH Conductivity  

(µS) 

Total 

Dissolved 

Solids 

(ppm) 

Free 

Chlorine 

(ppm) 

Taste Smell Colour 

60 2.55 12.3 6.80 2950 1469 0.46 N/A Earthy Clear 

120 3.16 13.1 6.83 2870 1460 - N/A Earthy Clear 

180 1.68 14.7 6.76 2806 1444  N/A None Clear 

240 1.51 12.9 6.74 2860 1400 - N/A None Clear 

300 1.66 16.1 6.74 2790 1444 - N/A None Clear 

360 2.44 16.1 6.82 2824 1427  Bad None Clear 

        

 



October 2024 Table II
Summary of Well Water Chemistry for Test Well

240728

3hr 6hr 26-Sep-24 24-Jun-04 02-Nov-15

Chloride
[mg/l]

Nitrate
[mg/l]

Nitrite
[mg/l]

Sulphate
[mg/l]

Hardness
[mg/l]

Ion Balance 0.97 0.96 1.00

Alkalinity
[mg/l]

Colour (True) AO 5 
[TCU] MCCRT 7

Conductivity
[uS/cm]

DOC
[mg/l]

Fluoride
[mg/l]

pH 7.68 7.69 7.48 7.7 8.29
Hydrogen Sulphide

[mg/l]

Tannin & Ligin
[mg/l]

Turbidity
[NTU]

Calcium
[mg/l]

Magnesium
[mg/l]

Potassium
[mg/l]

Sodium
[mg/l]

336

2040

5.8

0.45

1540

5.4

0.36

15344287

Anions

Calculations

General Chemistry

184

0.025

0.006

95.6

318

0.027

0.003

107

261

MAC 1.0 <0.1 <2.0

<0.1MAC 10.0 <0.1 <2.0

<0.1

Parameter Guideline

270

OG 100 1000 966

245

505

0.4

<0.02

0.4

>100

269

85

General Chemistry
65.1

23.9

9.88

AO 5.0 >100 >100

AO 200 486 504

14 1414

86 86

259

0.2 0.3

AO 0.05 <0.02 <0.05

MAC 1.5 0.41 0.38

AO/MCCRT 250 1260 1220

TW1

1280

AO 5 0.9 2.70.9

AO 500 85 87

4050 4080

<2 <2

86

1020

307

5

4060

OG 500 304



October 2024 Table II (Continued)
Summary of Well Water Chemistry for Test Well

240728

3hr 6hr 26-Sep-24 24-Jun-06 11-Nov-15

Aluminum
[mg/l]

Antimony
[mg/l]

Arsenic
[mg/l]

Barium
[mg/l]

Beryllium
[mg/l]

Boron
[mg/l]

Cadmium
[mg/l]

Chromium
[mg/l]

Cobalt
[mg/l]

Copper
[mg/l]

Iron
[mg/l]

Lead
[mg/l]

Manganese
[mg/l]

Mercury
[mg/l]

Molybdenum
[mg/l]

Nickel
[mg/l]

Selenium
[mg/l]

Silver
[mg/l]

Strontium ** 7.0 
[mg/l]

Thallium
[mg/l]

Uranium
[mg/l]

Vanadium
[mg/l]

Zinc
[mg/l]

1.93

0

0.0006

0.0006

0.0007

0.0009

0.0012

0.0001

0

0.0002

0.0005

0.77

0.0001

0.104

0.678

0

0.564

0

0.0002

3.3

0

0.00065

0.00079

0.0013

0.00052

0.0001

0.001

0

0.00014

0.0007

2.5

0.0005

0.209

0.783

0

0.243

0.00001

0.0018

1534287

Metals

0.00115

0.0004

0.0004

0.0004

MAC 0.02 0.002 <0.001

1.161.13

<0.0001 <0.0001

AO 5.0 <0.01 <0.01

*0.0062 <0.001 <0.001

<0.0001 <0.0001

MAC 0.05 <0.001 <0.001

MAC 0.010 <0.005 <0.005

<0.005 <0.005

MAC 0.001 <0.0001 <0.0001

MAC 0.05 0.63 1.020.65

MAC 0.010 <0.001 <0.001

AO 0.3 10.9 31.011

AO 1.0 <0.001 <0.001

*0.0038 <0.0002 <0.0002

MAC 0.05 <0.001 <0.001

MAC 0.005 <0.0001 <0.0001

 IMAC 5.0 0.04 0.03

<0.0005 <0.0005

MAC 1.0 1.89 1.76

IMAC 0.01 <0.001 <0.001

1.9

Parameter Guideline

IMAC 0.006 <0.0005 <0.0005

OG 0.1 <0.01 <0.01

TW1



October 2024 Table II (Continued)
Summary of Well Water Chemistry for Test Well

240728

3hr 6hr 26-Sep-24

Ammonia
[mg/l]

TKN
[mg/l]

Phenols
[mg/l]

TDS
[mg/l]

Escherichia
[CFU/100mL]

Total Coliforms

[CFU/100mL]

Heterotrophic 
Plate Count 

(mHPC)
[CFU/1mL]

F1 minus BTEX

[ug/L]

F1 (C6 to C10)
[ug/L]

F2 (C10 to C16)

[ug/L]

F3 (C16 to C34)

[ug/L]

F2 (C34 to C50)

[ug/L]

AO 500 2630 26502640

Bacteria

17

MAC 0 0

0

0

13

MAC 0 0

0.295 0.50.288

<0.001 <0.001<0.001

Parameter Guideline

Nutrients, Phenols, Solids
0.142 0.1670.152

TW1

Petroleum Hydrocarbons
<20.0

<20.0

PHCs

<50

<20

<50



October 2024 Table II (Continued)
Summary of Well Water Chemistry for Test Well

240728

3hr 6hr 26-Sep-24

1,1,1,2-Tetrachloroethane
[ug/L]

1,1,1-Tetrachloroethane
[ug/L]

1,1,2,2-Tetrachloroethane
[ug/L]

1,1,2-Trichloroethane

[ug/L]

1,1-Dichloroethane
[ug/L]

1,1-Dichloroethene
[ug/L]

1,2,4-Trichlorobenzene
[ug/L]

1,2-Dibromoethane
[ug/L]

1,2-Dibromobenzene
[ug/L]

1,2-Dichloroethane
[ug/L]

1,2-Dichloroethene, cis + trans
[ug/L]

1,2-Dichloropropane
[ug/L]

1,3,5-Trimethylbenzene
[ug/L]

1,3-Dichlorobenzene
[ug/L]

1,3-Dichloropropene, cis + trans
[ug/L]

1,4-Dichlorobenzene
[ug/L]

Acetone
[ug/L]

Benzene
[ug/L]

Bromodichloromethane
[ug/L]

Bromofrom
[ug/L]

Bromomethane
[ug/L]

<0.4

Parameter Guideline TW1

Volatile Organic Compounds
<0.5

<0.4

<0.4

<0.5

<0.5

<0.2

MAC 14 <0.5

<0.5

<0.5

MAC 200 <0.4

MAC 5 0.3

<0.5

MAC 5 <0.4

2.1

<0.4

<0.3

5.7

MAC 1 1.0 <0.5

<0.4

<0.5



October 2024 Table II (Continued)
Summary of Well Water Chemistry for Test Well

240728

3hr 6hr 26-Sep-24

Carbon Tetrachloride
[ug/L]

Chloroethane
[ug/L]

Chloroform
[ug/L]

Chloromethane
[ug/L]

Cis,1,2-Dichloroethane
[ug/L]

Cis,1,3-Dichloroethane
[ug/L]

Dibromochloromethane
[ug/L]

Dichlorodifluoromethane
[ug/L]

Dichloromethane
[ug/L]

Diethyl Ether
[ug/L]

Ethylbenzene
[ug/L]

Hexane
[ug/L]

m/p-Xylene
[ug/L]

Methyl butyl ketone (MBK)
[ug/L]

Methyl ethyl ketone (MEK)
[ug/L]

Methyl isobutyl ketone (MIBK)
[ug/L]

Methyl tert-butyl ether (MTBE)
[ug/L]

Monochlorobenzene
[ug/L]

o-Xylene
[ug/L]

Sytrene
[ug/L]

Tetrachloroethylene
[ug/L]

Toluene
[ug/L]

trans-1,2-Dichloroethene
[ug/L]

MAC 2 <0.2

<0.5

<0.4

<0.5

<0.5

<0.2

MAC 140 <4.0

MAC 50 <0.3

<0.5

<5.0

<0.4

<0.51.0

8

5.3

<5.0

MAC 80

<2.0

<5.0

<2.0

<0.5

2.1

<0.4

Parameter Guideline TW1

Volatile Organic Compounds - Continued

MAC 10 <0.3

MAC 60 25.3 <0.4

<0.4

<0.5



Distance Water
Well No from Soil Depth Soil Desc. Bedrock desc. Casing Depth Total Depth Desc. Test rate Static Level Specific Capacity Spec. Cap.

Site m m m L/min m L/min*m m3/day/m
A051520 42 17.98 Clay, Sand Overburden 16.92 17.98 Not Tested 54.5 4.88 29.8 42.9
A068278 52 14.02 Clay, Sand, Silt Overburden 12.80 14.02 Not Tested 54.5 5.18 22.3 32.2
A051505 58 18.29 Clay, Sand Overburden 17.22 18.29 Not Tested 54.5 5.18 19.9 28.6
A051505 58 - Well Audit - - - - - - - -
1503391 89 9.75 Loam, Gravel Overburden 10.06 9.75 Unknown - 1.83 - -
7127124 120 - Monitoring Well - - - - - - - -
A166334 140 11.58 Clay, Sand Overburden 10.36 11.58 Not Tested 45.4 4.88 14.9 21.4
7290083 140 - Monitoring Well - - - - - - - -
7127123 145 - Monitoring Well - - - - - - - -
7290079 145 - Monitoring Well - - - - - - - -
7290080 145 - Monitoring Well - - - - - - - -
7124505 146 - Monitoring Well - - - - - - - -
7290084 147 - Monitoring Well - - - - - - - -
7124516 150 - Monitoring Well - - - - - - - -
A023069 151 21.03 Sand, Boulders  Limestone/Sandstone 23.17 54.26 Not Tested 22.7 2.74 4.1 6.0
A082447 152 27.13 Sand, Gravel  Limestone 29.87 42.67 Not Tested 90.8 6.10 11.0 15.9
7124507 156 - Monitoring Well - - - - - - - -
7124514 158 - Monitoring Well - - - - - - - -
7290087 159 - Monitoring Well - - - - - - - -
7290088 159 - Monitoring Well - - - - - - - -
7124508 159 - Monitoring Well - - - - - - - -
7124517 159 - Monitoring Well - - - - - - - -
7124506 159 - Monitoring Well - - - - - - - -
7124515 159 - Monitoring Well - - - - - - - -
7290078 167 - Monitoring Well - - - - - - - -
7118910 168 6.71 Monitoring Well - - - - - - - -
7124518 170 - Monitoring Well - - - - - - - -
7290082 171 - Monitoring Well - - - - - - - -
1516202 174 27.74 Sand  Limestone/Sandstone 27.74 44.20 Fresh 27.2 6.10 1.8 2.6
A094416 175 7.62 Sand, Clay (Monitoring Well) Overburden - - - - - - -
A023105 177 22.86 Clay, Sand and Gravel  Limestone 23.77 36.58 Not Tested 90.8 3.66 74.5 107.2
7290081 179 - Monitoring Well - - - - - - - -
7290086 185 - Monitoring Well - - - - - - - -
7118842 188 - Monitoring Well - - - - - - - -
7124513 195 - Monitoring Well - - - - - - - -
7290048 198 - Monitoring Well - - - - - - - -
7118909 201 6.10 Monitoring Well - - - - - - - -
7124512 215 - Monitoring Well - - - - - - - -
7290077 215 - Monitoring Well - - - - - - - -
7124511 220 - Monitoring Well - - - - - - - -
A166330 220 11.89 Sand Overburden 10.67 11.89 Not Tested 45.4 5.49 49.6 71.5
7124504 221 - Monitoring Well - - - - - - - -
7318217 224 - Abandoned - - - - - - - -
7124510 224 - Monitoring Well - - - - - - - -
7127122 229 - Monitoring Well - - - - - - - -
7124509 229 - Monitoring Well - - - - - - - -
7125544 234 - Monitoring Well - - - - - - - -
7290085 235 - Monitoring Well - - - - - - - -
A307629 260 14.33Sand, Clay, Silt (GPS Old Abdandoned Well) Overburden 13.11 14.33 Not Tested 322.3 6.10 352.5 507.6
1515289 276 24.69 Clay  Limestone 25.30 45.72 Fresh 68.1 6.71 2.1 3.0
1503392 286 28.04 Clay, Sand  Granite 28.04 39.62 Fresh 9.1 6.10 0.6 0.9
1519052 303 3.35 Clay  Granite 6.71 60.96 Fresh - 9.14 - -
1533314 312 12.50 Clay, Sand Overburden 11.28 12.50 Fresh 36.3 5.49 19.9 28.6
A187042 319 25.30 Sand, Clay, Gravel  Limestone/Sandstone 27.43 60.96 Not Tested 54.5 2.74 2.1 3.0
7252370 324 - Abandoned - - - - - - - -
7252369 324 - Abandoned - - - - - - - -
7371698 329 - - - - - - - - - -
A192939 352 13.11 Clay, Sand Overburden 11.89 13.11 Not Tested 4.5 5.18 3.0 4.3
A023068 352 24.99 Clay, Sand  Limestone/Sandstone 26.82 53.95 Not Tested 36.3 0.91 2.7 3.9
1532737 357 12.80 Unknown Unknown 6.10 12.80 Not Tested 31.8 0.30 104.3 150.1
A276736 394 15.54 Clay, Sand Overburden 13.11 15.54 Not Tested 22.7 4.88 5.0 7.1
A018560 405 13.11 Clay, Sand Overburden 12.19 13.11 Fresh 27.2 0.61 6.9 9.9
A252408 425 15.24 Clay, Gravel Overburden 13.56 15.24 Not Tested 45.4 4.88 29.8 42.9
1514776 431 24.08 Clay, Sand  Limestone 24.99 62.48 Fresh 27.2 5.49 0.8 1.2
A274306 459 22.56 Clay, Sand  Limestone 24.38 36.88 Not Tested 54.5 5.49 2.2 3.2
A004061 463 16.76 Sand, Silt, Gravel Overburden 15.54 16.76 Not Tested 54.5 1.83 16.2 23.4
A173121 493 - Well Extension - - - - - - - -
A274214 505 23.77 Clay, Gravel, Boulders  Limestone - 39.62 - 45.4 5.49 1.9 2.7
A018555 539 10.36 Clay, Sand Overburden 9.14 10.36 Not Tested 49.9 3.66 163.8 235.9
A013695 555 22.86 Clay, Sand Overburden 21.64 22.86 Not Tested 181.6 3.96 148.9 214.5
A307630 574 11.58 Clay, Sand Overburden 10.36 11.58 Not Tested 32.0 1.52 35.0 50.4
1530766 601 17.37 Clay, Sand Overburden 16.15 17.37 Not Tested 27.2 5.49 12.8 18.4
1530767 601 14.33 Clay, Sand Overburden 13.11 14.33 Not Tested 45.4 5.49 24.8 35.7
1531692 636 11.89 Sand, Clay, Stones  Limestone 13.56 37.49 Not Tested 31.8 0.91 20.9 30.0

_NO_TAG 640 22.25 Well Extension  Limestone - 24.99 Not Tested 90.8 5.18 74.5 107.2
A062775 654 12.19 Clay, Sand Overburden 10.67 12.19 Not Tested 45.4 4.57 - -
A192944 655 13.72 Clay, Sand and Gravel Overburden 12.50 13.72 Not Tested 45.4 5.18 21.3 30.6

Summary of Well Record Information

Yield Test



Distance Water
Well No from Soil Depth Soil Desc. Bedrock desc. Casing Depth Total Depth Desc. Test rate Static Level Specific Capacity Spec. Cap.

Site m m m L/min m L/min*m m3/day/m
1510342 671 23.47 Clay, Boulders, Sand  Limestone 23.77 42.67 Fresh 22.7 9.14 0.7 1.0
1532744 757 - Abandoned - - - - - - - -
1520938 758 14.33 Clay, Silt, Sand Overburden 13.41 14.33 Fresh 363.2 1.52 34.0 49.0
1523354 758 15.24 Sand Overburden 13.41 15.24 Fresh 31.8 10.06 8.7 12.5
1523873 758 24.69 Clay, Sand Overburden 22.86 24.69 Fresh 9.1 1.52 0.4 0.6
1523874 758 23.47 Clay, Silt, Sand Overburden 21.95 23.47 Fresh 227.0 3.05 24.8 35.7
1523875 758 24.38 Clay, Sand Overburden 22.56 24.38 Fresh 45.4 3.05 2.3 3.3
1523876 758 26.21 Clay, Sand Overburden 22.56 26.21 Fresh 136.2 3.05 11.2 16.1
1523877 758 24.38 Clay, Sand and Gravel Overburden 23.17 24.38 Fresh 136.2 1.52 9.9 14.3
1523878 758 21.03 Clay, Silt, Sand and Gravel Overburden 18.59 21.03 Fresh 36.3 3.05 7.9 11.4
1523879 758 17.37 Sand, Clay, Gravel Overburden 15.85 17.37 Fresh 45.4 3.05 14.9 21.4
1523880 758 20.12 Sand, Clay, Gravel Overburden 18.59 20.12 Fresh 45.4 3.05 14.9 21.4
1523881 758 18.29 Clay, Silt, Sand Overburden 15.24 18.29 Fresh 45.4 3.05 14.9 21.4
1523882 758 18.29 Clay, Sand Overburden 15.85 18.29 Fresh 45.4 3.05 14.9 21.4
1523883 758 27.43 Clay, Sand Overburden 21.95 27.43 Fresh 18.2 3.35 1.0 1.5
1523884 758 26.52 Clay, Silt, Gravel Overburden 24.38 26.52 Fresh 136.2 3.05 11.2 16.1
1523885 758 15.24 Sand, Clay Overburden 10.06 15.24 Fresh 90.8 - - -
1523945 758 21.34 Clay, Sand Overburden 18.29 21.34 Fresh 136.2 1.52 9.9 14.3
1523946 758 15.24 Clay, Sand Overburden 12.19 15.24 Fresh 113.5 2.13 33.9 48.7
1523947 758 13.72 Clay, Sand Overburden 10.97 13.72 Fresh 22.7 1.83 2.6 3.7
1523948 758 21.34 Clay, Sand Overburden 17.37 21.34 Fresh 227.0 3.05 74.5 107.2
1523949 758 20.73 Clay, Sand Overburden 18.29 20.73 Fresh 18.2 1.52 1.2 1.7
1523950 758 21.95 Clay, Sand Overburden 20.42 21.95 Fresh 18.2 3.35 1.0 1.5
1524260 758 16.76 Sand Overburden 13.41 16.76 Fresh 68.1 4.57 7.4 10.7
1530671 758 12.19 Clay, Sand Overburden 10.97 12.19 Not Tested 45.4 4.27 37.2 53.6
1530673 758 12.19 Clay, Sand Overburden 10.97 12.19 Not Tested 45.4 4.57 24.8 35.7
1530682 758 12.19 Clay, Sand Overburden 10.97 12.19 Fresh 45.4 1.52 21.3 30.6
1530809 758 6.71 Sand, Clay Overburden 5.18 6.71 Fresh 68.1 1.52 111.7 160.9
1531604 758 7.92 Sand, Clay Overburden 5.79 7.92 Fresh 45.4 1.22 148.9 214.5
1526087 868 30.48 Clay, Sand, Gravel Overburden 30.48 30.48 Fresh - 15.24 - -
1530768 868 12.50 Sand, Gravel Overburden 11.58 12.50 Not Tested 54.5 5.49 178.7 257.4
A192930 903 75.90 Clay, Silt, Sand and Gravel Overburden 22.25 75.90 Not Tested 45.4 3.96 74.5 107.2
1516700 913 21.34 Clay, Sand, Boulders  Sandstone 31.39 42.67 Salty 136.2 6.10 22.3 32.2
1509426 921 19.51 Clay, Gravel Overburden - 19.51 Salty 9.1 4.88 3.3 4.8
1516971 930 3.35 Loam, Clay, Stones  Limestone 6.71 36.58 Fresh 45.4 7.62 4.3 6.1
1511737 936 14.33 Clay, Sand, Boulders  Sandstone 14.63 28.04 Not Tested 27.2 12.19 3.6 5.1
1521051 939 14.02 Clay, Sand and Gravel Overburden 11.58 14.02 Fresh 454.0 3.66 1489.5 2144.9
1523213 939 9.45 Sand Overburden 7.62 9.45 Fresh 31.8 3.05 8.7 12.5
1523445 939 10.97 Clay, Silt, Gravel Overburden 10.59 10.97 Fresh 68.1 3.96 9.7 14.0
1523446 939 17.07 Clay, Silt, Gravel Overburden 16.46 17.07 Fresh 90.8 3.66 7.8 11.3
1523447 939 24.99 Sand, Clay, Gravel Overburden 24.23 24.99 Fresh 227.0 3.66 10.8 15.5
1523448 939 20.42 Clay, Sand Overburden 19.81 20.42 Fresh 45.4 1.52 2.5 3.6
1523449 939 20.73 Clay, Sand Overburden 19.81 20.73 Fresh 27.2 2.13 1.5 2.1
1523450 939 19.51 Clay, Sand Overburden 18.67 19.51 Fresh 136.2 2.74 8.3 11.9
1523451 939 24.69 Clay, Sand, Gravel Overburden 23.93 24.69 Fresh 54.5 - - -
1523452 939 20.12 Clay, Sand, Gravel Overburden 19.51 20.12 Fresh 227.0 3.05 14.9 21.4
1523453 939 19.20 Clay, Sand, Gravel Overburden 18.59 19.20 Fresh 227.0 3.66 15.5 22.3
1524228 939 20.42 Clay, Sand and Gravel Overburden 18.29 20.42 Fresh 113.5 4.88 93.1 134.1
1524230 939 15.24 Clay, Sand Overburden 12.19 15.24 Fresh 90.8 - - -
1524231 939 16.76 Clay, Sand Overburden 13.41 16.76 Fresh 68.1 - - -
1524232 939 20.12 Pre-Dug, Sand Overburden 19.20 20.12 Fresh 27.2 4.57 4.5 6.4
1524240 939 10.67 Sand Overburden 8.53 10.67 Fresh 31.8 - - -
1524582 939 22.86 Clay, Sand and Gravel Overburden 20.42 22.86 Fresh 227.0 - - -
1527364 939 16.15 Loam, Clay, Sand and Gravel Overburden 15.24 16.15 Fresh 22.7 3.05 10.6 15.3
1527365 939 13.11 Loam, Clay, Sand and Gravel Overburden 12.19 13.11 Fresh 22.7 3.35 37.2 53.6
1527366 939 15.24 Loam, Clay, Sand and Gravel Overburden 14.33 15.24 Fresh 22.7 3.05 3.1 4.5
1527367 939 16.15 Clay, Silt, Sand and Gravel Overburden 15.24 16.15 Fresh 22.7 3.35 37.2 53.6
1527368 939 10.67 Clay, Sand Overburden 9.75 10.67 Fresh 22.7 3.35 10.6 15.3
1527369 939 14.02 Loam, Clay, Sand and Gravel Overburden 13.11 14.02 Fresh 22.7 3.05 74.5 107.2
1527370 939 13.11 Clay, Sand and Gravel Overburden 12.19 13.11 Fresh 22.7 2.13 74.5 107.2
1527371 939 11.89 Loam, Clay, Sand and Gravel Overburden 10.97 11.89 Fresh 22.7 1.83 24.8 35.7
1527372 939 14.02 Loam, Clay, Sand and Gravel Overburden 13.11 14.02 Fresh 22.7 1.52 7.4 10.7
1527373 939 12.50 Loam, Clay, Sand and Gravel Overburden 11.58 12.50 Fresh 22.7 1.52 18.6 26.8
1529988 939 11.58 Sand, Clay, Gravel  Granite/Limestone 12.80 75.59 Fresh 45.4 10.67 0.8 1.2
1530770 939 12.19 Clay, Sand Overburden 10.97 12.19 Not Tested 45.4 5.49 24.8 35.7
1530811 939 12.50 Clay, Sand Overburden 11.28 12.50 Fresh 36.3 5.49 59.6 85.8
1531603 942 - Abandoned - - - - - - - -
1533930 944 - Abandoned - - - - - - - -
A342318 964 - - - - - - - - - -

Yield Test



Well ID Aquifer Type Data Origin Sampled Date Cl Colour DOC EC F Hardness H2S Ion Balance NH3 NO2 NO2NO3 NO3 pH Phenols PO4 SO4 TA Tannin and Lig TDS TKN Turbidity
1523453 Overburden 06T-86039 1998-03-11 0.58 0.05 0.05 0.58
1523453 Overburden 06T-86039 1993-01-01 46 0.65 0.05 0.05
1523453 Overburden 06T-86039 1989-01-01 32 0.35
1524228 Overburden 15-86-3058 Phase 1 - DW 1989-11-01 14 0.28 0.41
1524229 Overburden 15-86-3058 Phase 1 - DW 1989-11-01 9 0.11 0.65
1524230 Overburden 06T-86039 1998-03-11 1.18 0.05 0.05 1.35
1524230 Overburden 06T-86039 1993-01-01 114 1.82 0.05 0.05
1524230 Overburden 06T-86039 1989-01-01 101 0.75
1524231 Overburden 06T-86039 1998-03-11 1.41 0.05 0.05 1.86
1524231 Overburden 06T-86039 1993-01-01 147 1.79 0.05 0.05
1524231 Overburden 06T-86039 1989-01-01 177 1.13
1524232 Overburden 15-86-3058 Phase 1 - DW 1989-11-01 11 0.05 0.05
1524240 Overburden 15-86-3058 Phase 1 - DW 1989-11-01 12 0.05 0.05
1524240 Overburden 15-86-3058 Phase 1 - DW 1993-01-01 6 0.05 0.36 3.6
1524321 Overburden 15-86-3064 Phase 2 1990-04-01 0.22
1524323 Overburden 15-86-3064 Phase 2 1990-04-01 4 0.19
1524325 Overburden 15-86-3064 Phase 2 1990-04-01 6 0.05
1524326 Overburden 15-86-3064 Phase 2 1990-04-01 10 0.16
1524327 Overburden 15-86-3064 Phase 2 1990-04-01 0.05
1524329 Overburden 15-86-3064 Phase 2 1990-04-01 0.17
1524330 Overburden 15-86-3064 Phase 2 1990-04-01 0.19
1524331 Overburden 15-86-3064 Phase 2 1990-04-01 11 0.17
1524331 Overburden 15-86-3064 Phase 3 1993-06-01 80 1
1524332 Overburden 15-86-3064 Phase 2 1990-04-01 4 0.12
1524334 Overburden 15-86-3064 Phase 2 1990-04-01 11 0.16
1524335 Overburden 15-86-3064 Phase 2 1990-04-01 0.14
1524341 Overburden 15-86-3064 Phase 2 1990-04-01 11 0.18
1524363 Overburden 15-86-3064 Phase 2 1990-04-01 11 0.1
1524364 Overburden 15-86-3064 Phase 2 1990-04-01 13 0.05
1524365 Overburden 15-86-3064 Phase 2 1990-04-01 121 0.97
1524527 Overburden 15-86-3064 Phase 2 1990-04-01 248 0.63
1524528 Overburden 06T-86039 1998-03-11 1.35 0.05 0.05 1.35
1524528 Overburden 06T-86039 1993-01-01 83 0.81 0.05 0.05
1524528 Overburden 06T-86039 1989-01-01 39 0.44
1524578 Overburden 06T-86039 1998-03-11 1.01 0.05 0.05 1.26
1524578 Overburden 06T-86039 1993-01-01 103 1.34 0.05 0.05
1524578 Overburden 06T-86039 1989-01-01 62 0.72
1524579 Overburden 06T-86039 1998-03-11 0.91 0.05 0.05 1.02
1524579 Overburden 06T-86039 1993-01-01 81 1.41 0.05 0.05
1524579 Overburden 06T-86039 1989-01-01 13 0.64
1524580 Overburden 06T-86039 1998-03-11 0.58 0.05 0.05 0.68
1524580 Overburden 06T-86039 1993-01-01 37 0.76 0.05 0.05
1524580 Overburden 06T-86039 1989-01-01 39 0.45
1524581 Overburden 06T-86039 1998-03-11 0.68 0.05 0.05 1
1524581 Overburden 06T-86039 1993-01-01 186 0.94 0.05 0.05
1524581 Overburden 06T-86039 1989-01-01 246 0.4
1524582 Overburden 06T-86039 1989-01-01 282 0.39
1527364 Overburden 06T-86039 1998-03-11 0.69 0.05 0.05 0.81
1527364 Overburden 06T-86039 1993-01-01 28 1.15 0.05 0.05
1527364 Overburden 06T-86039 1989-01-01 8 0.61
1527365 Overburden 06T-86039 1998-03-11 0.13 0.05 0.05 0.25
1527366 Overburden 06T-86039 1998-03-11 0.19 0.05 0.05 0.26
1527367 Overburden 06T-86039 1998-03-11 0.15 0.05 0.05 0.26
1527368 Overburden 06T-86039 1998-03-11 0.08 0.05 0.05 0.17
1527369 Overburden 06T-86039 1998-03-11 0.2 0.05 0.05 0.29
1527370 Overburden 06T-86039 1998-03-11 0.93 0.05 0.31 1.29
1527371 Overburden 06T-86039 1998-03-11 0.19 0.05 0.05 0.29
1527372 Overburden 06T-86039 1998-03-11 0.4 0.05 0.14 0.53
1527373 Overburden 06T-86039 1998-03-11 0.51 0.05 0.54 0.71
1534287 Overburden PGMN_WELLS_NAD83 2004-06-24 184 5.4 1540 0.36 0.16 0.006 0.025 7.7 0.01 95.6 482 924 0.79
1534287 Overburden PGMN_WELLS_NAD83 2015-11-02 318 5.8 2040 0.45 261 0.43 0.003 0.027 8.29 0.0205 107 382 1170
1534292 Bedrock PGMN_WELLS_NAD83 2006-11-30 196 2 1400 0.92 201 0.17 0.05 8.15 0.06 99 303 0.26
1534292 Bedrock PGMN_WELLS_NAD83 2007-12-06 228 3.3 1410 0.99 202 0.21 0.05 7.94 0.015 93 300 0.36
1534292 Bedrock PGMN_WELLS_NAD83 2004-06-24 274 1.2 1560 1.24 202 0.025 0.01 0.025 8.22 0.03 116 288 937 0.28
1534292 Bedrock PGMN_WELLS_NAD83 2008-10-30 266 1.5 1580 1.14 219 0.06 0.0025 0.025 8.3 0.01 117 300 923 0.23
1534292 Bedrock PGMN_WELLS_NAD83 2009-11-12 219 1.3 1360 0.88 218 0.06 0.0025 0.025 7.94 0.01 99 310 782 0.19
1534292 Bedrock PGMN_WELLS_NAD83 2010-11-01 286 1.2 1910 1.07 225 0.19 0.0025 0.025 8.27 0.01 143 279 1070 0.19
1534292 Bedrock PGMN_WELLS_NAD83 2011-11-24 477 1.4 2290 1.08 280 0.46 0.008 0.27 8.11 0.04 154 314 1380 0.46
1534292 Bedrock PGMN_WELLS_NAD83 2012-11-21 313 1.4 1720 1.4 210 0.25 0.025 0.25 7.96 0.1 127 295 998 0.2
1534292 Bedrock PGMN_WELLS_NAD83 2013-10-17 427 1.8 2080 1.02 270 0.195 0.004 0.036 8.14 0.0046 158 276 1220 0.3
1534292 Bedrock PGMN_WELLS_NAD83 2014-10-24 446 1.7 2250 0.86 290 0.232 0.002 0.01 8.15 0.0069 159 287 1310 0.22
1534292 Bedrock PGMN_WELLS_NAD83 2015-11-02 648 1.6 2970 0.77 365 0.293 0.002 0.026 8.2 0.007 192 263 1690

1521369 - TW1 (340 Min) Overburden 15-86-3058 Phase 1 1987-06-01 54 880 1 277 0 0.05 0.05 0.1 7.81 3 456
1521369 (TW1) Overburden 15-86-3058 Phase 1 1993-01-01 38 0.2 0.05 0.05
1521378 - TW5 Overburden 15-86-3058 Phase 1 1989-11-01 5 0.05 1.24

Summary of OHIG Well Chemistry Data



Well ID Aquifer Type Data Origin Sampled Date Cl Colour DOC EC F Hardness H2S Ion Balance NH3 NO2 NO2NO3 NO3 pH Phenols PO4 SO4 TA Tannin and Lig TDS TKN Turbidity
1521378 - TW5 (340 Min) Overburden 15-86-3058 Phase 1 1987-06-01 5 300 0.84 114 0 0.05 0.05 3.48 7.86 16 72

1527365 (1440 Min) Overburden 06T-86039 1993-01-01 7 0.05 0.05 0.05
1527366 (1440 Min) Overburden 06T-86039 1993-01-01 19 0.13 0.05 0.05
1527367 (1440 Min) Overburden 06T-86039 1993-01-01 5 0.1 0.05 0.05
1527368 (1440 Min) Overburden 06T-86039 1993-01-01 4 0.05 0.05 0.05
1527369 (1440 Min) Overburden 06T-86039 1993-01-01 8 0.13 0.05 0.05
1527370 (1440 Min) Overburden 06T-86039 1993-01-01 110 0.56 0.05 0.05
1527371 (1440 Min) Overburden 06T-86039 1993-01-01 32 0.11 0.05 0.05
1527372 (1440 Min) Overburden 06T-86039 1993-01-01 62 0.22 0.05 0.05
1527373 (1440 Min) Overburden 06T-86039 1993-01-01 79 0.28 0.05 0.05

TW1 Overburden 15-86-3064 1986-08-26 2 190 0.21 105 0.1 0.1 7.55 8 455
TW2 Overburden 15-86-3064 1986-10-14 86 990 1 252 0.1 0.1 7.75 36 455

TW3 (356 Min) Overburden 15-86-3058 Phase 1 1987-06-01 14 650 0.51 328 0 0.05 0.05 0.1 7.96 5 354
Unknown (Lot 1) Overburden 15-86-3064 Phase 2 1990-04-01 0.53
Unknown (Lot 1) Overburden 15-86-3064 Phase 3 1993-06-01 9 0.07 120

Unknown (Lot 11) Overburden 15-86-3064 Phase 3 1993-06-01 0.5 0.14 150
Unknown (Lot 11) Overburden 15-86-3058 Phase 1 - DW 1989-11-01 54 0.1 0.73
Unknown (Lot 12) Overburden 15-86-3064 Phase 3 1993-06-01 0.5 0.2 150
Unknown (Lot 12) Overburden 15-86-3064 Phase 3 1993-06-01 0.5 213 262 0.2 134 0.02 0.38 0.05 0.05 7.13 0.001 8 145 2.5 150 0.66 0.62
Unknown (Lot 12) Overburden 15-86-3058 Phase 1 - DW 1989-11-01 41 0.52 0.68
Unknown (Lot 13) Overburden 15-86-3058 Phase 1 - DW 1989-11-01 32 0.3 0.3
Unknown (Lot 14) Overburden 15-86-3064 Phase 2 1990-04-01 0.16
Unknown (Lot 14) Overburden 15-86-3058 Phase 1 - DW 1989-11-01 16 0.29 0.32
Unknown (Lot 15) Overburden 15-86-3064 Phase 3 1993-06-01 6 0.15 170
Unknown (Lot 15) Overburden 15-86-3064 Phase 3 1993-06-01 37 1.51
Unknown (Lot 15) Overburden 15-86-3058 Phase 1 - DW 1989-11-01 1 0.19 0.2
Unknown (Lot 16) Overburden 15-86-3064 Phase 2 1990-04-01 0.05
Unknown (Lot 16) Overburden 15-86-3064 Phase 3 1993-06-01 0.5 0.24 180
Unknown (Lot 17) Overburden 15-86-3064 Phase 3 1993-06-01 1 0.12 110
Unknown (Lot 18) Overburden 15-86-3064 Phase 3 1993-06-01 0.5 0.28 120
Unknown (Lot 18) Overburden 15-86-3058 Phase 1 - DW 1989-11-01 0.5 0.05 0.05
Unknown (Lot 19) Overburden 15-86-3064 Phase 3 1993-06-01 1 0.11 180
Unknown (Lot 19) Overburden 15-86-3058 Phase 1 - DW 1989-11-01 0.5 0.05 0.05
Unknown (Lot 19) Overburden 15-86-3058 Phase 1 - DW 1993-01-01 3 0.05 0.05 0.05

Unknown (Lot 2) Overburden 15-86-3064 Phase 3 1993-06-01 0.5 0.18 110
Unknown (Lot 20) Overburden 15-86-3064 Phase 2 1990-04-01 7 0.11
Unknown (Lot 20) Overburden 15-86-3064 Phase 3 1993-06-01 0.5 0.14 170
Unknown (Lot 20) Overburden 15-86-3058 Phase 1 - DW 1989-11-01 0.5 0.05 0.05
Unknown (Lot 21) Overburden 15-86-3064 Phase 2 1990-04-01 8 0.14
Unknown (Lot 21) Overburden 15-86-3064 Phase 3 1993-06-01 2 0.2 110
Unknown (Lot 21) Overburden 15-86-3058 Phase 1 - DW 1989-11-01 5 0.05 0.36
Unknown (Lot 22) Overburden 15-86-3064 Phase 2 1990-04-01 14 0.17
Unknown (Lot 22) Overburden 15-86-3064 Phase 3 1993-06-01 0.5 0.13 110
Unknown (Lot 23) Overburden 15-86-3064 Phase 2 1990-04-01 15 0.05
Unknown (Lot 23) Overburden 15-86-3064 Phase 3 1993-06-01 0.5 0.08 90
Unknown (Lot 24) Overburden 15-86-3064 Phase 2 1990-04-01 15 0.05
Unknown (Lot 27) Overburden 15-86-3064 Phase 2 1990-04-01 4 0.05
Unknown (Lot 28) Overburden 15-86-3058 Phase 1 - DW 1989-11-01 0.5 0.05 0.05
Unknown (Lot 29) Overburden 15-86-3064 Phase 2 1990-04-01 5 0.25
Unknown (Lot 29) Overburden 15-86-3058 Phase 1 - DW 1989-11-01 0.5 0.05 0.05

Unknown (Lot 3) Overburden 15-86-3064 Phase 2 1990-04-01 0.2
Unknown (Lot 3) Overburden 15-86-3064 Phase 3 1993-06-01 0.5 0.14 120
Unknown (Lot 3) Overburden 15-86-3064 Phase 3 1993-06-01 1 45 197 0.14 91 0.02 0.2 0.05 0.05 7.76 0.001 10 94 0.7 120 0.44 0.6

Unknown (Lot 30) Overburden 15-86-3064 Phase 2 1990-04-01 6 0.22
Unknown (Lot 5) Overburden 15-86-3064 Phase 3 1993-06-01 0.5 0.14 140
Unknown (Lot 6) Overburden 15-86-3064 Phase 2 1990-04-01 15 0.28
Unknown (Lot 6) Overburden 15-86-3064 Phase 3 1993-06-01 0.5 0.13 130

Unknown (Lot 6B) Overburden 06T-86039 1998-03-11 0.52 0.05 0.05 0.54
Unknown (Lot 6B) Overburden 06T-86039 1993-01-01 19 0.63 0.05 0.05

Unknown (Lot 7) Overburden 15-86-3064 Phase 2 1990-04-01 11 0.36
Unknown (Lot 7) Overburden 15-86-3064 Phase 3 1993-06-01 1 0.17 140
Unknown (Lot 8) Overburden 15-86-3064 Phase 2 1990-04-01 11 0.37
Unknown (Lot 8) Overburden 15-86-3064 Phase 3 1993-06-01 1 0.22 100
Unknown (Lot 8) Overburden 15-86-3058 Phase 1 - DW 1989-11-01 13 0.1 0.11
Unknown (Lot 8) Overburden 15-86-3058 Phase 1 - DW 1993-01-01 25 0.1 0.05 0.05
Unknown (Lot 9) Overburden 15-86-3064 Phase 2 1990-04-01 10 0.28
Unknown (Lot 9) Overburden 15-86-3064 Phase 3 1993-06-01 0.5 0.16 140
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Kollaard File: 240728 Pump Rate 15.4 litres/minute

DRAWDOWN DATA - TW1

Time Lapsed Abs Pres Temp Water Level Drawdown Manual Water Level Manual Drawdown
(minutes) (kPa) (°C) (m) (m) (m) (m)

0 222.848 9.176 -4.484795177 0.00 -4.48 0
1 212.538 9.077 -5.536709572 1.05 -4.99 0.51
2 208.352 8.978 -5.963905016 1.48 -5.79 1.31
3 203.96 8.879 -6.412103747 1.93
4 198.824 8.879 -6.93601282 2.45 -7.27 2.79
5 193.678 8.779 -7.461111181 2.98
6 188.78 8.779 -7.960738257 3.48 -8.08 3.60
7 183.632 8.68 -8.486023269 4.00
8 179.144 8.68 -8.943823922 4.46 -8.92 4.44
9 175.443 8.68 -9.321346252 4.84

10 172.212 8.581 -9.651070303 5.17 -9.73 5.25
11 169.23 8.581 -9.955248184 5.47
12 166.796 8.581 -10.20352752 5.72 -10.33 5.85
13 164.568 8.581 -10.43079389 5.95
14 162.442 8.581 -10.64765578 6.16 -10.82 6.34
15 160.625 8.581 -10.83299824 6.35
16 159.047 8.581 -10.99396159 6.51 -11.03 6.55
17 157.676 8.581 -11.13380997 6.65
18 156.407 8.581 -11.26325388 6.78 -11.29 6.81
19 155.275 8.581 -11.37872315 6.89
20 154.246 8.581 -11.48368594 7.00 -11.53 7.05
21 153.354 8.581 -11.57467409 7.09
22 152.557 8.481 -11.65609883 7.17
23 151.803 8.481 -11.73300971 7.25
24 151.22 8.481 -11.79247794 7.31
25 150.705 8.481 -11.84500991 7.36 -11.87 7.39
26 150.259 8.481 -11.89050361 7.41
27 149.848 8.481 -11.93242718 7.45
28 149.47 8.481 -11.97098463 7.49
29 149.093 8.481 -12.00944007 7.52
30 148.818 8.481 -12.03749112 7.55 -12.06 7.58
31 148.544 8.481 -12.06544017 7.58
32 148.304 8.481 -12.08992109 7.61
33 148.064 8.481 -12.114402 7.63
34 147.892 8.481 -12.13194666 7.65
35 147.755 8.481 -12.14592118 7.66 -12.17 7.69
36 147.652 8.481 -12.15642758 7.67
37 147.515 8.481 -12.1704021 7.69
38 147.446 8.481 -12.17744037 7.69
39 147.343 8.481 -12.18794676 7.70
40 147.24 8.481 -12.19845315 7.71 -12.22 7.74
41 147.137 8.481 -12.20895955 7.72
42 147.103 8.481 -12.21242768 7.73
43 147.069 8.481 -12.21589581 7.73
44 147.035 8.481 -12.21936394 7.73
45 147 8.481 -12.22293407 7.74 -12.25 7.77
46 146.932 8.481 -12.22987033 7.75
47 146.897 8.481 -12.23344046 7.75
48 146.897 8.481 -12.23344046 7.75
49 146.829 8.481 -12.24037672 7.76
50 146.829 8.481 -12.24037672 7.76 -12.27 7.79
51 146.829 8.481 -12.24037672 7.76
52 146.76 8.481 -12.24741499 7.76
53 146.76 8.481 -12.24741499 7.76
54 146.726 8.481 -12.25088312 7.77
55 146.726 8.481 -12.25088312 7.77 -12.28 7.80
56 146.726 8.481 -12.25088312 7.77
57 146.726 8.481 -12.25088312 7.77
58 146.726 8.481 -12.25088312 7.77
59 146.76 8.481 -12.24741499 7.76
60 146.76 8.481 -12.24741499 7.76 -12.28 7.80
61 146.726 8.481 -12.25088312 7.76
62 146.691 8.481 -12.25445325 7.76
63 146.589 8.481 -12.26485764 7.76
64 146.794 8.481 -12.24394686 7.77
65 147 8.481 -12.22293407 7.77
66 147.172 8.481 -12.20538941 7.77
67 147.378 8.481 -12.18437663 7.77
68 147.583 8.481 -12.16346584 7.77
69 147.755 8.481 -12.14592118 7.76
70 147.927 8.481 -12.12837653 7.76 -12.15 7.67
71 148.064 8.481 -12.114402 7.77
72 148.235 8.481 -12.09695935 7.77
73 148.338 8.481 -12.08645296 7.78
74 148.51 8.481 -12.0689083 7.76
75 148.681 8.481 -12.05146564 7.74
76 148.75 8.481 -12.04442738 7.72
77 148.887 8.481 -12.03045286 7.70
78 148.956 8.481 -12.02341459 7.68
79 149.059 8.481 -12.0129082 7.66
80 149.196 8.481 -11.99893368 7.64 -12.02 7.54
81 149.264 8.481 -11.99199742 7.63
82 149.333 8.481 -11.98495915 7.61
83 149.402 8.481 -11.97792089 7.60
84 149.436 8.481 -11.97445276 7.58
85 149.539 8.481 -11.96394636 7.57
86 149.539 8.481 -11.96394636 7.56



87 149.607 8.481 -11.9570101 7.55
88 149.676 8.481 -11.94997184 7.54
89 149.71 8.481 -11.94650371 7.53
90 149.71 8.481 -11.94650371 7.51 -11.97 7.49
91 149.745 8.481 -11.94293358 7.51
92 149.779 8.481 -11.93946545 7.50
93 149.848 8.481 -11.93242718 7.49
94 149.848 8.481 -11.93242718 7.49
95 149.882 8.481 -11.92895905 7.48
96 149.882 8.481 -11.92895905 7.48
97 149.951 8.481 -11.92192079 7.47
98 149.951 8.481 -11.92192079 7.47
99 149.985 8.481 -11.91845266 7.46

100 149.985 8.481 -11.91845266 7.46 -11.94 7.46
101 150.019 8.481 -11.91498453 7.46
102 150.053 8.481 -11.9115164 7.45
103 150.053 8.481 -11.9115164 7.45
104 150.053 8.481 -11.9115164 7.45
105 150.088 8.481 -11.90794627 7.44
106 150.122 8.481 -11.90447814 7.44
107 150.156 8.481 -11.90101001 7.44
108 150.191 8.481 -11.89743987 7.44
109 150.191 8.481 -11.89743987 7.43
110 150.191 8.481 -11.89743987 7.43
111 150.191 8.481 -11.89743987 7.43
112 150.294 8.481 -11.88693348 7.43
113 150.259 8.481 -11.89050361 7.43
114 150.294 8.481 -11.88693348 7.43
115 150.294 8.481 -11.88693348 7.42
116 150.328 8.481 -11.88346535 7.42
117 150.328 8.481 -11.88346535 7.42
118 150.328 8.481 -11.88346535 7.41
119 150.328 8.481 -11.88346535 7.41
120 150.362 8.481 -11.87999722 7.41 -11.90 7.42
121 150.362 8.481 -11.87999722 7.41
122 150.362 8.481 -11.87999722 7.40
123 149.951 8.481 -11.92192079 7.41
124 149.539 8.481 -11.96394636 7.40
125 149.162 8.481 -12.00240181 7.40
126 148.853 8.481 -12.03392099 7.40
127 148.51 8.481 -12.0689083 7.40
128 148.235 8.481 -12.09695935 7.40
129 147.995 8.481 -12.12144027 7.40
130 147.995 8.481 -12.12144027 7.40
131 148.064 8.481 -12.114402 7.40
132 148.167 8.481 -12.10389561 7.40
133 148.235 8.481 -12.09695935 7.44
134 148.338 8.481 -12.08645296 7.48
135 148.373 8.481 -12.08288282 7.52
136 148.475 8.481 -12.07247843 7.55
137 148.51 8.481 -12.0689083 7.58
138 148.578 8.481 -12.06197204 7.61
139 148.647 8.481 -12.05493377 7.64
140 148.681 8.481 -12.05146564 7.64 -12.07 7.59
141 148.716 8.481 -12.04789551 7.63
142 148.75 8.481 -12.04442738 7.62
143 148.818 8.481 -12.03749112 7.61
144 148.853 8.481 -12.03392099 7.60
145 148.921 8.481 -12.02698473 7.60
146 148.921 8.481 -12.02698473 7.59
147 148.956 8.481 -12.02341459 7.58
148 148.99 8.481 -12.01994646 7.58
149 149.024 8.481 -12.01647833 7.57
150 149.024 8.481 -12.01647833 7.57
151 149.059 8.481 -12.0129082 7.56
152 149.127 8.481 -12.00597194 7.56
153 149.162 8.481 -12.00240181 7.55
154 149.162 8.481 -12.00240181 7.55
155 149.196 8.481 -11.99893368 7.54
156 149.127 8.481 -12.00597194 7.54
157 149.093 8.481 -12.00944007 7.54
158 149.059 8.481 -12.0129082 7.54
159 149.024 8.481 -12.01647833 7.53
160 149.024 8.481 -12.01647833 7.53 -12.05 7.57
161 148.921 8.481 -12.02698473 7.53
162 148.956 8.481 -12.02341459 7.52
163 148.887 8.481 -12.03045286 7.52
164 148.887 8.481 -12.03045286 7.52
165 148.853 8.481 -12.03392099 7.51
166 148.853 8.481 -12.03392099 7.52
167 148.853 8.481 -12.03392099 7.52
168 148.818 8.481 -12.03749112 7.53
169 148.818 8.481 -12.03749112 7.53
170 148.818 8.481 -12.03749112 7.53
171 148.818 8.481 -12.03749112 7.54
172 148.784 8.481 -12.04095925 7.54
173 148.818 8.481 -12.03749112 7.55
174 148.818 8.481 -12.03749112 7.55
175 148.853 8.481 -12.03392099 7.55
176 148.818 8.481 -12.03749112 7.55
177 148.853 8.481 -12.03392099 7.55
178 148.784 8.481 -12.04095925 7.55
179 148.818 8.481 -12.03749112 7.55



180 148.818 8.481 -12.03749112 7.55 -12.07 7.59
181 148.681 8.481 -12.05146564 7.55
182 148.338 8.481 -12.08645296 7.56
183 148.029 8.481 -12.11797214 7.55
184 148.029 8.481 -12.11797214 7.55
185 148.064 8.481 -12.114402 7.55
186 148.098 8.481 -12.11093387 7.55
187 148.098 8.481 -12.11093387 7.55
188 148.098 8.481 -12.11093387 7.56
189 148.167 8.481 -12.10389561 7.55
190 148.167 8.481 -12.10389561 7.55
191 148.201 8.481 -12.10042748 7.57
192 148.167 8.481 -12.10389561 7.60
193 148.167 8.481 -12.10389561 7.63
194 148.098 8.481 -12.11093387 7.63
195 148.132 8.481 -12.10746574 7.63
196 148.132 8.481 -12.10746574 7.63
197 148.132 8.481 -12.10746574 7.63
198 148.132 8.481 -12.10746574 7.63
199 148.132 8.481 -12.10746574 7.62
200 148.167 8.481 -12.10389561 7.62 -12.13 7.65
201 148.201 8.481 -12.10042748 7.62
202 148.167 8.481 -12.10389561 7.62
203 148.201 8.481 -12.10042748 7.62
204 148.235 8.481 -12.09695935 7.63
205 148.27 8.481 -12.09338922 7.62
206 148.235 8.481 -12.09695935 7.62
207 148.27 8.481 -12.09338922 7.62
208 148.338 8.481 -12.08645296 7.62
209 148.304 8.481 -12.08992109 7.62
210 148.373 8.481 -12.08288282 7.62
211 148.373 8.481 -12.08288282 7.62
212 148.373 8.481 -12.08288282 7.62
213 148.407 8.481 -12.07941469 7.62
214 148.441 8.481 -12.07594656 7.61
215 148.407 8.481 -12.07941469 7.61
216 148.441 8.481 -12.07594656 7.61
217 148.441 8.481 -12.07594656 7.61
218 148.51 8.481 -12.0689083 7.60
219 148.544 8.481 -12.06544017 7.61
220 148.544 8.481 -12.06544017 7.60 -12.09 7.61
221 148.544 8.481 -12.06544017 7.60
222 148.578 8.481 -12.06197204 7.60
223 148.578 8.481 -12.06197204 7.59
224 148.578 8.481 -12.06197204 7.59
225 148.613 8.481 -12.0584019 7.59
226 148.647 8.481 -12.05493377 7.59
227 148.647 8.481 -12.05493377 7.59
228 148.647 8.481 -12.05493377 7.58
229 148.647 8.481 -12.05493377 7.58
230 148.716 8.481 -12.04789551 7.58
231 148.681 8.481 -12.05146564 7.58
232 148.75 8.481 -12.04442738 7.58
233 148.716 8.481 -12.04789551 7.58
234 148.75 8.481 -12.04442738 7.58
235 148.75 8.481 -12.04442738 7.57
236 148.784 8.481 -12.04095925 7.57
237 148.784 8.481 -12.04095925 7.57
238 148.784 8.481 -12.04095925 7.57
239 148.818 8.481 -12.03749112 7.57
240 148.818 8.481 -12.03749112 7.56 -12.07 7.59
241 148.75 8.481 -12.04442738 7.57
242 148.407 8.481 -12.07941469 7.56
243 148.098 8.481 -12.11093387 7.56
244 147.824 8.481 -12.13888292 7.56
245 147.858 8.481 -12.13541479 7.56
246 147.858 8.481 -12.13541479 7.56
247 147.892 8.481 -12.13194666 7.56
248 147.961 8.481 -12.1249084 7.56
249 148.029 8.481 -12.11797214 7.55
250 148.029 8.481 -12.11797214 7.55
251 148.064 8.481 -12.114402 7.56
252 148.098 8.481 -12.11093387 7.59
253 148.132 8.481 -12.10746574 7.63
254 148.167 8.481 -12.10389561 7.65
255 148.235 8.481 -12.09695935 7.65
256 148.201 8.481 -12.10042748 7.65
257 148.235 8.481 -12.09695935 7.65
258 148.304 8.481 -12.08992109 7.64
259 148.304 8.481 -12.08992109 7.63
260 148.304 8.481 -12.08992109 7.63
261 148.338 8.481 -12.08645296 7.63
262 148.304 8.481 -12.08992109 7.63
263 148.373 8.481 -12.08288282 7.62
264 148.373 8.481 -12.08288282 7.62
265 148.407 8.481 -12.07941469 7.61
266 148.441 8.481 -12.07594656 7.62
267 148.441 8.481 -12.07594656 7.61
268 148.475 8.481 -12.07247843 7.61
269 148.51 8.481 -12.0689083 7.61
270 148.51 8.481 -12.0689083 7.61 -12.08 7.60
271 148.51 8.481 -12.0689083 7.60
272 148.578 8.481 -12.06197204 7.61



273 148.578 8.481 -12.06197204 7.60
274 148.613 8.481 -12.0584019 7.60
275 148.613 8.481 -12.0584019 7.59
276 148.613 8.481 -12.0584019 7.59
277 148.613 8.481 -12.0584019 7.59
278 148.613 8.481 -12.0584019 7.59
279 148.647 8.481 -12.05493377 7.58
280 148.681 8.481 -12.05146564 7.58
281 148.716 8.481 -12.04789551 7.58
282 148.681 8.481 -12.05146564 7.58
283 148.716 8.481 -12.04789551 7.58
284 148.716 8.481 -12.04789551 7.57
285 148.681 8.481 -12.05146564 7.57
286 148.716 8.481 -12.04789551 7.57
287 148.75 8.481 -12.04442738 7.57
288 148.75 8.481 -12.04442738 7.57
289 148.75 8.481 -12.04442738 7.57
290 148.75 8.481 -12.04442738 7.57
291 148.75 8.481 -12.04442738 7.56
292 148.784 8.481 -12.04095925 7.57
293 148.75 8.481 -12.04442738 7.56
294 148.784 8.481 -12.04095925 7.56
295 148.818 8.481 -12.03749112 7.57
296 148.853 8.481 -12.03392099 7.56
297 148.853 8.481 -12.03392099 7.56
298 148.818 8.481 -12.03749112 7.56
299 148.853 8.481 -12.03392099 7.56
300 148.853 8.481 -12.03392099 7.56 -12.05 7.57
301 148.853 8.481 -12.03392099 7.56
302 148.853 8.481 -12.03392099 7.56
303 148.853 8.481 -12.03392099 7.56
304 148.887 8.481 -12.03045286 7.56
305 148.853 8.481 -12.03392099 7.55
306 148.887 8.481 -12.03045286 7.55
307 148.887 8.481 -12.03045286 7.55
308 148.887 8.481 -12.03045286 7.55
309 148.921 8.481 -12.02698473 7.55
310 148.887 8.481 -12.03045286 7.55
311 148.921 8.481 -12.02698473 7.55
312 148.887 8.481 -12.03045286 7.55
313 148.921 8.481 -12.02698473 7.55
314 148.956 8.481 -12.02341459 7.55
315 148.921 8.481 -12.02698473 7.55
316 148.921 8.481 -12.02698473 7.55
317 148.921 8.481 -12.02698473 7.55
318 148.921 8.481 -12.02698473 7.55
319 148.956 8.481 -12.02341459 7.54
320 148.956 8.481 -12.02341459 7.55
321 148.956 8.481 -12.02341459 7.54
322 148.956 8.481 -12.02341459 7.55
323 148.956 8.481 -12.02341459 7.54
324 148.99 8.481 -12.01994646 7.54
325 148.99 8.481 -12.01994646 7.54
326 148.99 8.481 -12.01994646 7.54
327 148.956 8.481 -12.02341459 7.54
328 148.956 8.481 -12.02341459 7.54
329 148.99 8.481 -12.01994646 7.54
330 148.99 8.481 -12.01994646 7.54 -12.03 7.55
331 148.99 8.481 -12.01994646 7.54
332 149.024 8.481 -12.01647833 7.54
333 148.99 8.481 -12.01994646 7.54
334 149.024 8.481 -12.01647833 7.54
335 149.059 8.481 -12.0129082 7.54
336 149.024 8.481 -12.01647833 7.54
337 149.059 8.481 -12.0129082 7.54
338 149.024 8.481 -12.01647833 7.54
339 149.024 8.481 -12.01647833 7.54
340 149.059 8.481 -12.0129082 7.54
341 149.024 8.481 -12.01647833 7.54
342 149.024 8.481 -12.01647833 7.53
343 149.024 8.481 -12.01647833 7.54
344 149.059 8.481 -12.0129082 7.53
345 149.024 8.481 -12.01647833 7.53
346 149.059 8.481 -12.0129082 7.53
347 149.024 8.481 -12.01647833 7.53
348 149.059 8.481 -12.0129082 7.53
349 149.093 8.481 -12.00944007 7.53
350 149.059 8.481 -12.0129082 7.53
351 148.921 8.481 -12.02698473 7.53
352 148.475 8.481 -12.07247843 7.53
353 148.064 8.481 -12.114402 7.53
354 147.755 8.481 -12.14592118 7.53
355 147.446 8.481 -12.17744037 7.53
356 147.172 8.481 -12.20538941 7.53
357 146.932 8.481 -12.22987033 7.53
358 146.726 8.481 -12.25088312 7.53
359 146.52 8.481 -12.27189591 7.52
360 146.383 8.481 -12.28587043 7.53 -12.33 7.85
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Kollaard File: 240728

RECOVERY DATA TW1
t' t / t' Abs Pres Temp Water Level Drawdown Recovery Water Level Drawdown Recovery

(kPa) (°C) (m) (m) (%) (m) (m) (%)
1 361 146.177 8.481 -12.30688322 7.82 -3% -11.82 7.34 6%
2 181.0 150.465 8.481 -11.86949083 7.38 3% -11.09 6.61 16%
3 121.0 157.462 8.481 -11.15577008 6.67 12%
4 91.0 163.874 8.481 -10.50172157 6.02 21% -9.88 5.40 31%
5 73.0 169.701 8.481 -9.907345294 5.42 29%
6 61.0 174.979 8.481 -9.368969119 4.88 36% -8.75 4.27 46%
7 52.4 179.879 8.481 -8.869150389 4.38 42%
8 46.0 184.196 8.481 -8.428799887 3.94 48% -7.98 3.50 55%
9 41.0 188.033 8.481 -8.037411219 3.55 53%

10 37.0 191.731 8.481 -7.660201084 3.18 58% -7.32 2.84 64%
11 33.7 194.745 8.481 -7.352761562 2.87 62%
12 31.0 197.724 8.481 -7.048892175 2.56 66% -6.74 2.26 71%
13 28.7 200.155 8.481 -6.800920882 2.32 70%
14 26.7 202.517 8.481 -6.559987854 2.08 73% -6.26 1.78 77%
15 25.0 204.434 8.481 -6.364446526 1.88 75%
16 23.5 206.213 8.481 -6.182981725 1.70 78% -5.83 1.35 83%
17 22.2 207.959 8.481 -6.004883051 1.52 80%
18 21.0 209.259 8.481 -5.872278082 1.39 82% -5.66 1.18 85%
19 19.9 210.457 8.481 -5.750077502 1.27 83%
20 19.0 211.586 8.481 -5.634915187 1.15 85% -5.5 1.02 87%
21 18.1 212.647 8.481 -5.526689131 1.04 86%
22 17.4 213.434 8.481 -5.446412123 0.96 87%
23 16.7 214.118 8.481 -5.376641508 0.89 88%
24 16.0 214.905 8.481 -5.2963645 0.81 89%
25 15.4 215.384 8.481 -5.247504669 0.76 90% -5.18 0.70 91%
26 14.8 215.932 8.481 -5.191606574 0.71 91%
27 14.3 216.411 8.481 -5.142746743 0.66 91%
28 13.9 216.684 8.481 -5.114899699 0.63 92%
29 13.4 217.095 8.481 -5.072976128 0.59 92%
30 13.0 217.437 8.481 -5.038090821 0.55 93% -5.01 0.53 93%
31 12.6 217.574 8.481 -5.024116297 0.54 93%
32 12.3 217.916 8.481 -4.98923099 0.50 93%
33 11.9 218.019 8.481 -4.978724596 0.49 94%
34 11.6 218.327 8.481 -4.947307419 0.46 94%
35 11.3 218.361 8.481 -4.943839289 0.46 94% -4.92 0.44 94%
36 11.0 218.6 8.481 -4.919460375 0.43 94%
37 10.7 218.6 8.481 -4.919460375 0.43 94%
38 10.5 218.737 8.481 -4.905485852 0.42 94%
39 10.2 218.874 8.481 -4.891511328 0.41 95%
40 10.0 218.908 8.481 -4.888043198 0.40 95% -4.88 0.40 95%
41 9.8 219.045 8.481 -4.874068674 0.39 95%
42 9.6 219.045 8.481 -4.874068674 0.39 95%
43 9.4 219.079 8.481 -4.870600544 0.39 95%
44 9.2 219.216 8.481 -4.856626021 0.37 95%
45 9.0 219.182 8.481 -4.860094151 0.38 95% -4.86 0.38 95%

Manual
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS : 4065239

WORK REQUEST : 100312221

Report Date : 2024-09-16

Reception Date : 2024-09-13

Project : 240728

Sampler : NA

PO Number : Not Applicable

Temperature : 17 °C

Kollaard Associates Inc.

210 Prescott St., Box 189

Kemptville, ON

K0G 1J0

Attention : Colleen Vermeersch

External MethodAnalysis Quantity

 2 Modified from MECP E3407E.Coli and Total Coliforms (DC Plate)

 2 Modified from SM 9215 DHeterotrophic Plate Count (mHPC)

Criteria :

A : Ontario Regulation 169/03 (Non-Regulated Drinking Water)

Sample status upon receipt : 

8019670 8019671

Compliant

Legend :

RL : Reporting limit

Please note: Field data, where presented on the report, has been provided by the client and is presented for informational purposes only. Guideline or regulatory 

limits listed on this report are provided for ease of use (informational purposes) only. Eurofins recommends consulting the official guideline or regulation as 

required. Unless otherwise stated, measurement uncertainty is not taken into account when determining guideline or regulatory exceedances.

Notes :

All analysis is completed at Eurofins Environment Testing Canada Inc . (Ottawa, Ontario) unless otherwise stated. -

Eurofins Environment Testing Canada Inc. is accredited by CALA, Canadian Association for Laboratory Accreditation to ISO/IEC 17025 for tests which appear

on the scope of accreditation. The scope is available at https://directory.cala.ca/

-

-

* : Analysis conducted by external subcontracting

1 : Results in annex

N/A : Not applicable

QC : Reference material (QC) ^ : Analysis not accredited

Page 1 of 3 4065239-V1

This certificate shall not be reproduced except in full, without the written approval of Eurofins Environment Testing Canada Inc .

www.eurofins.ca

This certificate of analysis corrects and replaces any previous version. The analysis results refer only to what was provided for testing.

Method references and/or additional QA/QC information available on request.



146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - RESULTS

Client : Kollaard Associates Inc.

Project : 240728 Reception Date: 2024-09-13

Eurofins Sample No : 8019670 8019671

Drinking 

water

Drinking 

water

Matrix :

2024-09-122024-09-12Sampling Date :

TW1-3 hrs TW1-6 hrsClient Sample Identification :

Criteria

CBAUnit

Microbiology

RL

E.Coli and Total Coliforms (DC Plate)

0Escherichia coli (DC) CFU/100mL 0 00

0Total Coliforms (DC) CFU/100mL 0 00

0Heterotrophic Plate Count (mHPC) CFU/1 mL 17 13

Page 2 of 3 4065239-V1

This certificate shall not be reproduced except in full, without the written approval of Eurofins Environment Testing Canada Inc .

www.eurofins.ca

This certificate of analysis corrects and replaces any previous version. The analysis results refer only to what was provided for testing.

Method references and/or additional QA/QC information available on request.



146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - QUALITY CONTROL

Client : Kollaard Associates Inc.

240728Project : Reception Date: 2024-09-13

Range %Recovery %
RL BlankUnitParameter

DuplicateMatrix SpikeQC
Range %Range % Recovery % RPD %

E.Coli and Total Coliforms (DC Plate)

 Method : Total Coliforms and E.Coli by MF (Water, DC plate).  Internal method: OTT-M-BAC-WI45296.

Escherichia coli (DC) CFU/100mL 00 - 0-30

Total Coliforms (DC) CFU/100mL 00 - 0-30

Associated Samples : 8019670, 8019671 Prep Date: 2024-09-13

Analysis Date: 2024-09-14

 Method : Heterotrophic Plate Count by MF (mHPC Media). Internal method: OTT-M-BAC-WI45296.

Heterotrophic Plate Count (mHPC) CFU/1 mL 00 - 0-30

Associated Samples : 8019670, 8019671 Prep Date: 2024-09-13

Analysis Date: 2024-09-15

Where RPD % is reported as "-" the calculation is not available because one or both of the duplicates is within 5 times the RL.

Page 3 of 3 4065239-V1

This certificate shall not be reproduced except in full, without the written approval of Eurofins Environment Testing Canada Inc .

www.eurofins.ca

This certificate of analysis corrects and replaces any previous version. The analysis results refer only to what was provided for testing.

Method references and/or additional QA/QC information available on request.





146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS : 4078438

WORK REQUEST : 100312251

Report Date : 2024-09-20

Reception Date : 2024-09-13

Project : 240728

Sampler : NA

PO Number : Not Applicable

Temperature : 17 °C

Kollaard Associates Inc.

210 Prescott St., Box 189

Kemptville, ON

K0G 1J0

Attention : Colleen Vermeersch

External MethodAnalysis Quantity

 2 Modified from SM 2320 BAlkalinity (Water, Automated)

 2 Modified from EPA 350.1Ammonia, Total (Water, Colorimetry)

 2 Modified from SM 4110 B and CChloride (Water, IC)

 2 Modified from SM 2120 CColour, Apparent (Water, Spectrophotometry)

 2 Modified from SM 2120 CColour, True (Water, Spectrophotometry)

 2 Modified from SM 2510 BConductivity (Water, Automated)

 2 Modified from SM 5310 BDOC (Water, IR)

 2 Modified from SM 4500-F A and 4500-F CFluoride (Water, Auto/ISE)

 2 SM 2340 BHardness (Water, Calculation Only)

 2 Modified from SM1030 EIon Balance (Water, Calculation)

 2 Lab PrepLab Filtration (Water, Sample Preparation)

 2 Modified from EPA 200.8Metals Scan (Water, ICP/MS)

 2 Modified from SM 3120 BMetals Scan (Water, ICP/OES)

 2 Modified from SM 4110 B and CNitrate (Water, IC)

 2 Modified from SM 4110 B and CNitrite (Water, IC)

 2 Modified from SM 4500-H+ BpH (25°C) (Water, Automated)

 1 Modified from ON MECP E3421PHC F1-BTEX (Water, Calculation)

 1 Modified from ON MECP E3421PHCs F1 (Water, GC-FID)

 1 Modified from ON MECP E3421PHCs F2-F4 (Water, GC-FID)

 2 Modified from EPA 420.2Phenols (Water, Colorimetry)

 2 Modified from SM 4110 B and CSulphate (Water, IC)

 2 Modified from SM 4500-S2 DSulphide (Water, Colorimetry)

 2 Modified from SM 5550 BTannin and Lignin (Water, Spec)

 2 Modified from SM 2510 ATDS (Estimated)

 2 Modified from EPA 351.2Total Kjeldahl Nitrogen (Water, Colorimetry)

 2 Modified from SM 2130 BTurbidity (Water, Turbidimeter)

 1 Modified from EPA 8260VOCs (Water, GC/MS)

Criteria :

A : Ontario Regulation 169/03 (Non-Regulated Drinking Water)

Sample status upon receipt : 

8019811 8019812

Compliant

Certificate Comments :  

8019812

S2- and Anions MRL was increased due to matrix interference. Ba spike not available due to high native analyte concentration in the 

mother sample. Sample was subcontracted for DOC analysis.

8019811

S2- and Anions MRL was increased due to matrix interference. Sample was subcontracted for DOC analysis.

Notes :

All analysis is completed at Eurofins Environment Testing Canada Inc . (Ottawa, Ontario) unless otherwise stated. -

Page 1 of 12 4078438-V1

This certificate shall not be reproduced except in full, without the written approval of Eurofins Environment Testing Canada Inc .

www.eurofins.ca

This certificate of analysis corrects and replaces any previous version. The analysis results refer only to what was provided for testing.

Method references and/or additional QA/QC information available on request.



146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

Legend :

RL : Reporting limit

Please note: Field data, where presented on the report, has been provided by the client and is presented for informational purposes only. Guideline or regulatory 

limits listed on this report are provided for ease of use (informational purposes) only. Eurofins recommends consulting the official guideline or regulation as 

required. Unless otherwise stated, measurement uncertainty is not taken into account when determining guideline or regulatory exceedances.

Eurofins Environment Testing Canada Inc. is accredited by CALA, Canadian Association for Laboratory Accreditation to ISO/IEC 17025 for tests which appear

on the scope of accreditation. The scope is available at https://directory.cala.ca/

-

-

* : Analysis conducted by external subcontracting

1 : Results in annex

N/A : Not applicable

QC : Reference material (QC) ^ : Analysis not accredited

OFFICIAL CERTIFICATE OF ANALYSIS - EXCEEDENCE SUMMARY

Client : Kollaard Associates Inc.

Project : 240728 Reception Date : 2024-09-13

Exceeded Criteria
UnitsResultAnalyte

Identification

Client SampleEurofins

Sample No A B C

Chloride (Water, IC)

 8019811 Chloride 1280 mg/LTW1-3 Hrs 250

 8019812 Chloride 1260 mg/LTW1-6 Hrs 250

Colour, Apparent (Water, Spectrophotometry)

 8019811 Colour (Apparent) 77 TCUTW1-3 Hrs 5

 8019812 Colour (Apparent) 85 TCUTW1-6 Hrs 5

Hardness (Water, Calculation Only)

 8019811 Hardness as CaCO3 (Calculation) 1020 mg/LTW1-3 Hrs 80-100

 8019812 Hardness as CaCO3 (Calculation) 1000 mg/LTW1-6 Hrs 80-100

Metals Scan (Water, ICP/MS)

 8019811 Barium 1.90 mg/LTW1-3 Hrs 1

 8019812 Barium 1.89 mg/LTW1-6 Hrs 1

 8019811 Iron 11.0 mg/LTW1-3 Hrs 0.3

 8019812 Iron 10.9 mg/LTW1-6 Hrs 0.3

 8019811 Manganese 0.65 mg/LTW1-3 Hrs 0.05

 8019812 Manganese 0.63 mg/LTW1-6 Hrs 0.05

Metals Scan (Water, ICP/OES)

 8019811 Sodium 505 mg/LTW1-3 Hrs 200

 8019812 Sodium 486 mg/LTW1-6 Hrs 200

TDS (Estimated)

 8019811 TDS (Estimated)^ 2640 mg/LTW1-3 Hrs 500

 8019812 TDS (Estimated)^ 2630 mg/LTW1-6 Hrs 500

Turbidity (Water, Turbidimeter)

 8019811 Turbidity >100 NTUTW1-3 Hrs 5

 8019812 Turbidity >100 NTUTW1-6 Hrs 5

Page 2 of 12 4078438-V1

This certificate shall not be reproduced except in full, without the written approval of Eurofins Environment Testing Canada Inc .

www.eurofins.ca

This certificate of analysis corrects and replaces any previous version. The analysis results refer only to what was provided for testing.

Method references and/or additional QA/QC information available on request.



146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - RESULTS

Client : Kollaard Associates Inc.

Project : 240728 Reception Date: 2024-09-13

Eurofins Sample No : 8019811 8019812

Drinking 

water

Drinking 

water

Matrix :

2024-09-122024-09-12Sampling Date :

TW1-3 Hrs TW1-6 HrsClient Sample Identification :

Criteria

CBAUnit

Anions

RL

0.5Chloride mg/L 1280 1260250

0.1Nitrate (as Nitrogen) mg/L <1.0 <1.010.0

0.1Nitrite (as Nitrogen) mg/L <1.0 <1.01.0

1Sulphate mg/L 86 85500

Eurofins Sample No : 8019811 8019812

Drinking 

water

Drinking 

water

Matrix :

Sampling Date : 2024-09-122024-09-12

Client Sample Identification : TW1-6 HrsTW1-3 Hrs

Calculations UnitRL

Ion Balance (Calculation)^ 0.960.970.1

Eurofins Sample No : 8019811 8019812

Drinking 

water

Drinking 

water

Matrix :

2024-09-122024-09-12Sampling Date :

TW1-3 Hrs TW1-6 HrsClient Sample Identification :

Criteria

CBAUnit

General Chemistry

RL

5Alkalinity (as CaCO3) mg/L 307 304500

2Colour (Apparent) TCU 77 855

2Colour (True) TCU 5 <2

5Conductivity @ 25°C µS/cm 4060 4050

0.5Dissolved Organic Carbon mg/L 0.9 0.95

0.1Fluoride mg/L 0.40 0.411.5

1Hardness as CaCO3 (Calculation) mg/L 1020 100080-100

1pH @ 25°C 7.68 7.696.5-8.5

0.001Phenols-4AAP mg/L <0.001 <0.001

0.02Sulphide (S2-) mg/L <0.02 <0.020.05

0.1Tannin and Lignin mg/L 0.4 0.2

5TDS (Estimated)^ mg/L 2640 2630500

0.1Turbidity NTU >100 >1005
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - RESULTS

Client : Kollaard Associates Inc.

Project : 240728 Reception Date: 2024-09-13

Eurofins Sample No : 8019811 8019812

Drinking 

water

Drinking 

water

Matrix :

2024-09-122024-09-12Sampling Date :

TW1-3 Hrs TW1-6 HrsClient Sample Identification :

Criteria

CBAUnit

Metals

RL

Metals Scan (Water, ICP/MS)

0.01Aluminum mg/L <0.010.1

0.0005Antimony mg/L <0.00050.006

0.001Arsenic mg/L <0.0010.01

0.001Barium mg/L 1.90 1.891

0.0005Beryllium mg/L <0.0005

0.01Boron mg/L 0.045

0.0001Cadmium mg/L <0.00010.005

0.001Chromium mg/L <0.0010.05

0.0002Cobalt mg/L <0.0002

0.001Copper mg/L <0.0011

0.03Iron mg/L 11.0 10.90.3

0.001Lead mg/L <0.0010.01

0.01Manganese mg/L 0.65 0.630.05

0.0001Mercury mg/L <0.00010.001

0.005Molybdenum mg/L <0.005

0.005Nickel mg/L <0.005

0.001Selenium mg/L <0.0010.05

0.0001Silver mg/L <0.0001

0.001Strontium mg/L 1.13

0.0001Thallium mg/L <0.0001

0.001Uranium mg/L 0.0020.02

0.001Vanadium mg/L <0.001

0.01Zinc mg/L <0.015

Metals Scan (Water, ICP/OES)

1Calcium mg/L 269 259

1Magnesium mg/L 85 86

1Potassium mg/L 14 14

1Sodium mg/L 505 486200

Eurofins Sample No : 8019811 8019812

Drinking 

water

Drinking 

water

Matrix :

Sampling Date : 2024-09-122024-09-12

Client Sample Identification : TW1-6 HrsTW1-3 Hrs

Nutrients UnitRL

Ammonia (Total, as Nitrogen) mg/L 0.1420.1520.02

Total Kjeldahl Nitrogen mg/L 0.2950.2880.1

Page 4 of 12 4078438-V1

This certificate shall not be reproduced except in full, without the written approval of Eurofins Environment Testing Canada Inc .

www.eurofins.ca

This certificate of analysis corrects and replaces any previous version. The analysis results refer only to what was provided for testing.

Method references and/or additional QA/QC information available on request.



146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - RESULTS

Client : Kollaard Associates Inc.

Project : 240728 Reception Date: 2024-09-13

Eurofins Sample No : 8019812

Drinking 

water

Matrix :

Sampling Date : 2024-09-12

Client Sample Identification : TW1-6 Hrs

Petroleum Hydrocarbons UnitRL

F1 minus BTEX ug/L <20.020

F1 (C6 to C10) ug/L <20.020

PHCs F2-F4 (Water, GC-FID)

F2 (C10 to C16) ug/L <2020

F3 (C16 to C34) ug/L <5050

F4 (C34 to C50) ug/L <5050

5-alpha-Androstane (surrogate) % 1261

Eurofins Sample No : 8019811 8019812

Drinking 

water

Drinking 

water

Matrix :

Sampling Date : 2024-09-122024-09-12

Client Sample Identification : TW1-6 HrsTW1-3 Hrs

Sample Preparation UnitRL

Lab Filtration YY
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - RESULTS

Client : Kollaard Associates Inc.

Project : 240728 Reception Date: 2024-09-13

Eurofins Sample No : 8019812

Drinking 

water

Matrix :

2024-09-12Sampling Date :

TW1-6 HrsClient Sample Identification :

Criteria

CBAUnit

Volatile Organic Compounds

RL

VOCs (Water, GC/MS)

0.51,1,1,2-Tetrachloroethane ug/L <0.5

0.41,1,1-Trichloroethane ug/L <0.4

0.51,1,2,2-Tetrachloroethane ug/L <0.5

0.41,1,2-Trichloroethane ug/L <0.4

0.41,1-Dichloroethane ug/L <0.4

0.41,1-Dichloroethene ug/L <0.514

0.51,2,4-Trichlorobenzene ug/L <0.5

0.21,2-Dibromoethane ug/L <0.2

0.41,2-Dichlorobenzene ug/L <0.4200

0.21,2-Dichloroethane ug/L 0.35

0.51,2-dichloroethene, cis + trans^ ug/L <0.5

0.51,2-Dichloropropane ug/L <0.5

0.31,3,5-Trimethylbenzene ug/L 2.1

0.41,3-Dichlorobenzene ug/L <0.4

0.51,3-Dichloropropene, cis + trans ug/L <0.5

0.41,4-Dichlorobenzene ug/L <0.45

5Acetone ug/L 5.7

0.5Benzene ug/L 1.01

0.3Bromodichloromethane ug/L <0.3

0.4Bromoform ug/L <0.4

0.5Bromomethane ug/L <0.5

0.2Carbon tetrachloride ug/L <0.22

0.2Chloroethane ug/L <0.5

0.5Chloroform ug/L <0.5

0.2Chloromethane ug/L <0.2

0.4cis-1,2-Dichloroethene ug/L <0.4

0.5cis-1,3-Dichloropropene ug/L <0.5

0.3Dibromochloromethane ug/L <0.3

0.5Dichlorodifluoromethane ug/L <0.5

4Dichloromethane ug/L <4.050

5Diethyl ether ug/L <5.0

0.5Ethylbenzene ug/L 1.0140

5Hexane ug/L 8

0.4m/p-Xylene ug/L 5.3

5Methyl butyl ketone (MBK) ug/L <5.0

2Methyl ethyl ketone (MEK) ug/L <2.0

5Methyl isobutyl ketone (MIBK) ug/L <5.0

2Methyl tert-butyl ether (MTBE) ug/L <2.0

0.5Monochlorobenzene ug/L <0.580

0.4o-Xylene ug/L 2.1

0.5Styrene ug/L <0.5

0.3Tetrachloroethylene (PCE) ug/L <0.310

0.4Toluene ug/L 25.360

0.4trans-1,2-dichloroethene ug/L <0.4
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - RESULTS

Client : Kollaard Associates Inc.

Project : 240728 Reception Date: 2024-09-13

Eurofins Sample No : 8019812

Drinking 

water

Matrix :

2024-09-12Sampling Date :

TW1-6 HrsClient Sample Identification :

Criteria

CBAUnit

Volatile Organic Compounds

RL

0.5trans-1,3-dichloropropene ug/L <0.5

0.3Trichloroethylene (TCE) ug/L <0.35

0.5Trichlorofluoromethane ug/L <0.5

0.2Vinyl chloride ug/L <0.21

0.5Xylene (Total) ug/L 7.490

01,2-dichloroethane-d4 (surrogate) % 89

04-bromofluorobenzene (surrogate) % 74

0Toluene-d8 (surrogate) % 96
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - QUALITY CONTROL

Client : Kollaard Associates Inc.

240728Project : Reception Date: 2024-09-13

Range %Recovery %
RL BlankUnitParameter

DuplicateMatrix SpikeQC
Range %Range % Recovery % RPD %

Alkalinity (Water, Automated)

 Method : Alkalinity (water, titration to pH 4.5, automated). Internal method: OTT-I-AT-WI45398.

Alkalinity (as CaCO3) mg/L <55 98 95-105

Associated Samples : 8019811, 8019812 Prep Date: 2024-09-18

Analysis Date: 2024-09-19

Ammonia, Total (Water, Colorimetry)

 Method : Ammonia (Water, Colorimetry).  Internal method: OTT-I-NUT-WI46201.

Ammonia (Total, as Nitrogen) mg/L <0.0200.02 102 80-120 119 80-120 3 0-20

Associated Samples : 8019811, 8019812 Prep Date: 2024-09-15

Analysis Date: 2024-09-16

Chloride (Water, IC)

 Method : Anions (Water, Ion Chromatography). Internal method: OTT-I-IC-WI45985.

Chloride mg/L <0.50.5 96 80-120 104 80-120 - 0-20

Associated Samples : 8019811, 8019812 Prep Date: 2024-09-19

Analysis Date: 2024-09-20

Colour, Apparent (Water, Spectrophotometry)

 Method : Colour (Water, Spectrophotometric). Internal method: OTT-I-SPEC-WI45980.

Colour (Apparent) TCU <22 97 39-159 7 0-40

Associated Samples : 8019811, 8019812 Prep Date: 2024-09-16

Analysis Date: 2024-09-16

Colour, True (Water, Spectrophotometry)

 Method : Colour (Water, Spectrophotometric). Internal method: OTT-I-SPEC-WI45980.

Colour (True) TCU <22 97 39-159 - 0-40

Associated Samples : 8019811, 8019812 Prep Date: 2024-09-16

Analysis Date: 2024-09-16

Conductivity (Water, Automated)

 Method : Conductivity (Water, Autotitrator). Internal Method: OTT-I-AT-WI45398.

Conductivity @ 25°C uS/cm <55 101 98-102 0 0-20

Associated Samples : 8019811, 8019812 Prep Date: 2024-09-18

Analysis Date: 2024-09-19

Fluoride (Water, Auto/ISE)

 Method : Fluoride by autotitrator, ion selective electrode. Internal method:  OTT-I-AT-WI45398.

Fluoride mg/L <0.100.1 94 90-110

Associated Samples : 8019811, 8019812 Prep Date: 2024-09-18

Analysis Date: 2024-09-19

Page 8 of 12 4078438-V1

This certificate shall not be reproduced except in full, without the written approval of Eurofins Environment Testing Canada Inc .

www.eurofins.ca

This certificate of analysis corrects and replaces any previous version. The analysis results refer only to what was provided for testing.

Method references and/or additional QA/QC information available on request.



146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - QUALITY CONTROL

Client : Kollaard Associates Inc.

240728Project : Reception Date: 2024-09-13

Range %Recovery %
RL BlankUnitParameter

DuplicateMatrix SpikeQC
Range %Range % Recovery % RPD %

Metals Scan (Water, ICP/MS)

 Method : Metals (Water, ICP/MS). Internal method: AMMTFQE1.

Aluminum mg/L <0.010.01 100 80-120 - 70-130 - 0-20

Antimony mg/L <0.00050.0005 82 80-120 87 70-130 - 0-20

Arsenic mg/L <0.0010.001 97 80-120 - 70-130 - 0-20

Barium mg/L <0.0010.001 100 80-120 - 70-130 - 0-20

Beryllium mg/L <0.00050.0005 107 80-120 120 70-130 - 0-20

Boron mg/L <0.010.01 100 80-120 112 70-130 - 0-20

Cadmium mg/L <0.00010.0001 98 80-120 - 70-130 - 0-20

Chromium mg/L <0.0010.001 90 80-120 - 70-130 - 0-20

Cobalt mg/L <0.00020.0002 100 80-120 - 70-130 - 0-20

Copper mg/L <0.0010.001 100 80-120 98 70-130 - 0-20

Iron mg/L <0.030.03 90 80-120 99 70-130 - 0-20

Lead mg/L <0.0010.001 100 80-120 - 70-130 - 0-20

Manganese mg/L <0.010.01 100 80-120 - 70-130 - 0-20

Mercury mg/L <0.00010.0001 100 80-120 94 70-130 - 0-20

Molybdenum mg/L <0.0050.005 90 80-120 90 70-130 - 0-20

Nickel mg/L <0.0050.005 100 80-120 - 70-130 - 0-20

Selenium mg/L <0.0010.001 98 80-120 - 70-130 - 0-20

Silver mg/L <0.00010.0001 104 80-120 96 70-130 - 0-20

Strontium mg/L <0.0010.001 100 80-120 92 70-130 - 0-20

Thallium mg/L <0.00010.0001 102 80-120 87 70-130 - 0-20

Uranium mg/L <0.0010.001 90 80-120 86 70-130 - 0-20

Vanadium mg/L <0.0010.001 90 80-120 - 70-130 - 0-20

Zinc mg/L <0.010.01 100 80-120 - 70-130 - 0-20

Associated Samples : 8019811, 8019812 Prep Date: 2024-09-16

Analysis Date: 2024-09-13

Metals Scan (Water, ICP/OES)

 Method : Metals (Water, ICP/OES). Internal method: OTT-I-MET-WI48491.

Calcium mg/L <11 102 86-115 96 70-130 1 0-20

Magnesium mg/L <11 100 91-109 99 70-130 2 0-20

Potassium mg/L <11 106 87-113 107 70-130 - 0-20

Sodium mg/L <11 105 85-115 101 70-130 - 0-20

Associated Samples : 8019811, 8019812 Prep Date: 2024-09-18

Analysis Date: 2024-09-13

Nitrate (Water, IC)

 Method : Anions (Water, Ion Chromatography). Internal method: OTT-I-IC-WI45985.

Nitrate (as Nitrogen) mg/L <0.10.1 99 80-120 99 80-120 1 0-20

Associated Samples : 8019811, 8019812 Prep Date: 2024-09-17

Analysis Date: 2024-09-18

Nitrite (Water, IC)

 Method : Anions (Water, Ion Chromatography). Internal method: OTT-I-IC-WI45985.

Nitrite (as Nitrogen) mg/L <0.10.1 103 80-120 98 80-120 - 0-20

Associated Samples : 8019811, 8019812 Prep Date: 2024-09-17

Analysis Date: 2024-09-18

pH (25°C) (Water, Automated)

 Method : pH (Water, Automated Meter). Internal method: OTT-I-AT-WI45398.

pH @ 25°C 5.681 100 97-103 0 0-20

Associated Samples : 8019811, 8019812 Prep Date: 2024-09-18

Analysis Date: 2024-09-19
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - QUALITY CONTROL

Client : Kollaard Associates Inc.

240728Project : Reception Date: 2024-09-13

Range %Recovery %
RL BlankUnitParameter

DuplicateMatrix SpikeQC
Range %Range % Recovery % RPD %

PHCs F1 (Water, GC-FID)

 Method : Petroleum Hydrocarbons (Water, GC-FID). Internal method: OTT-O-PHC-WI45386.

F1 (C6 to C10) ug/L <2020 89 70-130 81 70-130 - 0-30

Associated Samples : 8019812 Prep Date: 2024-09-18

Analysis Date: 2024-09-20

PHCs F2-F4 (Water, GC-FID)

 Method : Petroleum Hydrocarbons (Water, GC-FID). Internal method: OTT-O-PHC-WI45386.

F2 (C10 to C16) ug/L <2020 108 60-140

F3 (C16 to C34) ug/L <5050 108 60-140

F4 (C34 to C50) ug/L <5050 108 60-140

Associated Samples : 8019812 Prep Date: 2024-09-13

Analysis Date: 2024-09-20

Phenols (Water, Colorimetry)

 Method : Phenols (Water, Colorimetry). Internal method:  OTT-I-4AAP-WI46150.

Phenols-4AAP mg/L <0.0010.001 111 80-120 104 70-130 0 0-20

Associated Samples : 8019811, 8019812 Prep Date: 2024-09-16

Analysis Date: 2024-09-16

Sulphate (Water, IC)

 Method : Anions (Water, Ion Chromatography). Internal method: OTT-I-IC-WI45985.

Sulphate mg/L <11 90 90-110 94 80-120

Associated Samples : 8019811, 8019812 Prep Date: 2024-09-17

Analysis Date: 2024-09-18

Sulphide (Water, Colorimetry)

 Method : Sulphide, S2- (Water, Colorimetry). Internal method: OTT-I-SPEC-WI45931.

Sulphide (S2-) mg/L <0.010.01 102 80-120 - 0-20

Associated Samples : 8019811, 8019812 Prep Date: 2024-09-17

Analysis Date: 2024-09-17

Tannin and Lignin (Water, Spec)

 Method : Tannin and Lignin (Water, Spec), Internal method: OTT-I-SPEC-WI57693.

Tannin and Lignin mg/L <0.10.1 96 80-120 - 0-20

Associated Samples : 8019811, 8019812 Prep Date: 2024-09-18

Analysis Date: 2024-09-18

Total Kjeldahl Nitrogen (Water, Colorimetry)

 Method : TKN (Water, colorimetry). Internal method: OTT-I-NUT-WI46201.

Total Kjeldahl Nitrogen mg/L <0.1000.1 73 70-130 85 70-130 11 0-20

Associated Samples : 8019811, 8019812 Prep Date: 2024-09-16

Analysis Date: 2024-09-17

Turbidity (Water, Turbidimeter)

 Method : Turbidity (Water, Turbidimeter). Internal method: OTT-I-TUR-WI46288.

Turbidity NTU <0.10.1 104 80-120 3 0-30

Associated Samples : 8019811, 8019812 Prep Date: 2024-09-14

Analysis Date: 2024-09-14
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - QUALITY CONTROL

Client : Kollaard Associates Inc.

240728Project : Reception Date: 2024-09-13

Range %Recovery %
RL BlankUnitParameter

DuplicateMatrix SpikeQC
Range %Range % Recovery % RPD %

VOCs (Water, GC/MS)

 Method : Volatile Organic Compounds (Water, GC/MS). Internal method: AMVOMSE8.

1,1,1,2-Tetrachloroethane ug/L <0.50.5 108 70-130 119 70-130 - 0-30

1,1,1-Trichloroethane ug/L <0.40.4 121 70-130 104 70-130 - 0-30

1,1,2,2-Tetrachloroethane ug/L <0.50.5 127 70-130 112 70-130 - 0-30

1,1,2-Trichloroethane ug/L <0.40.4 86 70-130 121 70-130 - 0-30

1,1-Dichloroethane ug/L <0.40.4 96 70-130 87 70-130 - 0-30

1,1-Dichloroethene ug/L <0.40.4 104 70-130 96 70-130 - 0-30

1,2,4-Trichlorobenzene ug/L <0.50.5 112 70-130 123 70-130 - 0-30

1,2-Dibromoethane ug/L <0.20.2 112 70-130 123 70-130 - 0-30

1,2-Dichlorobenzene ug/L <0.40.4 114 70-130 75 70-130 - 0-30

1,2-Dichloroethane ug/L <0.20.2 106 70-130 90 70-130 - 0-30

1,2-dichloroethene, cis + trans^ ug/L <0.50.5 - -

1,2-Dichloropropane ug/L <0.50.5 88 70-130 108 70-130 - 0-30

1,3,5-Trimethylbenzene ug/L <0.30.3 97 70-130 92 70-130 - 0-30

1,3-Dichlorobenzene ug/L <0.40.4 113 70-130 124 70-130 - 0-30

1,3-Dichloropropene, cis + trans ug/L <0.50.5 - -

1,4-Dichlorobenzene ug/L <0.40.4 115 70-130 88 70-130 - 0-30

Acetone ug/L <55 109 70-130 64 70-130 - 0-30

Benzene ug/L <0.50.5 114 70-130 100 70-130 - 0-30

Bromodichloromethane ug/L <0.30.3 127 70-130 103 70-130 - 0-30

Bromoform ug/L <0.40.4 120 70-130 108 70-130 - 0-30

Bromomethane ug/L <0.50.5 119 70-130 115 70-130 - 0-30

Carbon tetrachloride ug/L <0.20.2 108 70-130 121 70-130 - 0-30

Chloroethane ug/L <0.20.2 97 70-130 93 70-130 - 0-30

Chloroform ug/L <0.50.5 123 70-130 97 70-130 - 0-30

Chloromethane ug/L <0.20.2 114 70-130 114 70-130 - 0-30

cis-1,2-Dichloroethene ug/L <0.40.4 111 70-130 86 70-130 - 0-30

cis-1,3-Dichloropropene ug/L <0.50.5 106 70-130 78 70-130 - 0-30

Dibromochloromethane ug/L <0.30.3 109 70-130 106 70-130 - 0-30

Dichlorodifluoromethane ug/L <0.50.5 103 70-130 115 70-130 - 0-30

Dichloromethane ug/L <44 124 70-130 112 70-130 - 0-30

Diethyl ether ug/L <55 83 70-130 143 70-130 - 0-30

Ethylbenzene ug/L <0.50.5 91 70-130 95 70-130 - 0-30

Hexane ug/L <55 79 70-130 18 70-130 - 0-30

m/p-Xylene ug/L <0.40.4 53 70-130 22 70-130 - 0-30

Methyl butyl ketone (MBK) ug/L <55 109 70-130 124 70-130 - 0-30

Methyl ethyl ketone (MEK) ug/L <22 111 70-130 78 70-130 - 0-30

Methyl isobutyl ketone (MIBK) ug/L <55 128 70-130 84 70-130 - 0-30

Methyl tert-butyl ether (MTBE) ug/L <22 106 70-130 102 70-130 - 0-30

Monochlorobenzene ug/L <0.50.5 107 70-130 113 70-130 - 0-30

o-Xylene ug/L <0.40.4 114 70-130 97 70-130 - 0-30

Styrene ug/L <0.50.5 122 70-130 102 70-130 - 0-30

Tetrachloroethylene (PCE) ug/L <0.30.3 116 70-130 89 70-130 - 0-30

Toluene ug/L <0.40.4 109 70-130 -139 70-130 - 0-30

trans-1,2-dichloroethene ug/L <0.40.4 116 70-130 120 70-130 - 0-30

trans-1,3-dichloropropene ug/L <0.50.5 114 70-130 82 70-130 - 0-30

Trichloroethylene (TCE) ug/L <0.30.3 127 70-130 76 70-130 - 0-30

Trichlorofluoromethane ug/L <0.50.5 95 70-130 124 70-130 - 0-30
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - QUALITY CONTROL

Client : Kollaard Associates Inc.

240728Project : Reception Date: 2024-09-13

Range %Recovery %
RL BlankUnitParameter

DuplicateMatrix SpikeQC
Range %Range % Recovery % RPD %

VOCs (Water, GC/MS)

 Method : Volatile Organic Compounds (Water, GC/MS). Internal method: AMVOMSE8.

Vinyl chloride ug/L <0.20.2 87 70-130 107 70-130 - 0-30

Xylene (Total) ug/L <0.50.5 - -

Associated Samples : 8019812 Prep Date: 2024-09-18

Analysis Date: 2024-09-19

Where RPD % is reported as "-" the calculation is not available because one or both of the duplicates is within 5 times the RL.
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS : 4105085

WORK REQUEST : 100315899

Report Date : 2024-10-03

Reception Date : 2024-09-26

Project : 240728

Sampler : NA

PO Number : Not Applicable

Temperature : 15 °C

Kollaard Associates Inc.

210 Prescott St., Box 189

Kemptville, ON

K0G 1J0

Attention : Colleen Vermeersch

External MethodAnalysis Quantity

 1 Modified from SM 2320 BAlkalinity (Water, Automated)

 1 Modified from EPA 350.1Ammonia, Total (Water, Colorimetry)

 1 Modified from EPA 8260BTEX (Water, GC/MS)

 1 Modified from SM 4110 B and CChloride (Water, IC)

 1 Modified from SM 2120 CColour, Apparent (Water, Spectrophotometry)

 1 Modified from SM 2120 CColour, True (Water, Spectrophotometry)

 1 Modified from SM 2510 BConductivity (Water, Automated)

 1 Modified from SM 5310 BDOC (Water, IR)

 1 Modified from SM 4500-F A and 4500-F CFluoride (Water, Auto/ISE)

 1 SM 2340 BHardness (Water, Calculation Only)

 1 Modified from SM1030 EIon Balance (Water, Calculation)

 1 Modified from EPA 200.8Metals Scan (Water, ICP/MS)

 1 Modified from SM 3120 BMetals Scan (Water, ICP/OES)

 1 Modified from SM 4110 B and CNitrate (Water, IC)

 1 Modified from SM 4110 B and CNitrite (Water, IC)

 1 Modified from SM 4500-H+ BpH (25°C) (Water, Automated)

 1 Modified from EPA 420.2Phenols (Water, Colorimetry)

 1 Modified from SM 4110 B and CSulphate (Water, IC)

 1 Modified from SM 4500-S2 DSulphide (Water, Colorimetry)

 1 Modified from SM 5550 BTannin and Lignin (Water, Spec)

 1 Modified from SM 2510 ATDS (Estimated)

 1 Modified from EPA 351.2Total Kjeldahl Nitrogen (Water, Colorimetry)

 1 Modified from SM 2130 BTurbidity (Water, Turbidimeter)

Criteria :

A : Ontario Regulation 169/03 (Non-Regulated Drinking Water)

Sample status upon receipt : 

8063467

Compliant

Certificate Comments :  

8063467

Anions and S2- MRL increase due to matrix interference. Hg and Ag spike not available due to matrix interference in the mother 

sample.

Legend :

RL : Reporting limit

Please note: Field data, where presented on the report, has been provided by the client and is presented for informational purposes only. Guideline or regulatory 

limits listed on this report are provided for ease of use (informational purposes) only. Eurofins recommends consulting the official guideline or regulation as 

required. Unless otherwise stated, measurement uncertainty is not taken into account when determining guideline or regulatory exceedances.

Notes :

All analysis is completed at Eurofins Environment Testing Canada Inc . (Ottawa, Ontario) unless otherwise stated. -

Eurofins Environment Testing Canada Inc. is accredited by CALA, Canadian Association for Laboratory Accreditation to ISO/IEC 17025 for tests which appear

on the scope of accreditation. The scope is available at https://directory.cala.ca/

-

-

* : Analysis conducted by external subcontracting

1 : Results in annex

N/A : Not applicable

QC : Reference material (QC) ^ : Analysis not accredited
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - EXCEEDENCE SUMMARY

Client : Kollaard Associates Inc.

Project : 240728 Reception Date : 2024-09-26

Exceeded Criteria
UnitsResultAnalyte

Identification

Client SampleEurofins

Sample No A B C

Chloride (Water, IC)

 8063467 Chloride 1220 mg/L2742 Dubrobin Rd 250

Colour, Apparent (Water, Spectrophotometry)

 8063467 Colour (Apparent) 16 TCU2742 Dubrobin Rd 5

Hardness (Water, Calculation Only)

 8063467 Hardness as CaCO3 (Calculation) 966 mg/L2742 Dubrobin Rd 80-100

Metals Scan (Water, ICP/MS)

 8063467 Barium 1.76 mg/L2742 Dubrobin Rd 1

 8063467 Iron 31.0 mg/L2742 Dubrobin Rd 0.3

 8063467 Manganese 1.02 mg/L2742 Dubrobin Rd 0.05

Metals Scan (Water, ICP/OES)

 8063467 Sodium 504 mg/L2742 Dubrobin Rd 200

Nitrite (Water, IC)

 8063467 Nitrite (as Nitrogen) <2.0 mg/L2742 Dubrobin Rd 1.0

TDS (Estimated)

 8063467 TDS (Estimated)^ 2650 mg/L2742 Dubrobin Rd 500

Turbidity (Water, Turbidimeter)

 8063467 Turbidity >100 NTU2742 Dubrobin Rd 5
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - RESULTS

Client : Kollaard Associates Inc.

Project : 240728 Reception Date: 2024-09-26

Eurofins Sample No : 8063467

Drinking 

water

Matrix :

2024-09-26Sampling Date :

2742 

Dubrobin Rd

Client Sample Identification :

Criteria

CBAUnit

Anions

RL

0.5Chloride mg/L 1220250

0.1Nitrate (as Nitrogen) mg/L <2.010.0

0.1Nitrite (as Nitrogen) mg/L <2.01.0

1Sulphate mg/L 87500

Eurofins Sample No : 8063467

Drinking 

water

Matrix :

Sampling Date : 2024-09-26

Client Sample Identification : 2742 

Dubrobin Rd

Calculations UnitRL

Ion Balance (Calculation)^ 1.000.1

Eurofins Sample No : 8063467

Drinking 

water

Matrix :

2024-09-26Sampling Date :

2742 

Dubrobin Rd

Client Sample Identification :

Criteria

CBAUnit

General Chemistry

RL

5Alkalinity (as CaCO3) mg/L 270500

2Colour (Apparent) TCU 165

2Colour (True) TCU <2

5Conductivity @ 25°C µS/cm 4080

0.5Dissolved Organic Carbon mg/L 2.75

0.1Fluoride mg/L 0.381.5

1Hardness as CaCO3 (Calculation) mg/L 96680-100

1pH @ 25°C 7.486.5-8.5

0.001Phenols-4AAP mg/L <0.001

0.05Sulphide (S2-) mg/L <0.050.05

0.1Tannin and Lignin mg/L 0.3

5TDS (Estimated)^ mg/L 2650500

0.1Turbidity NTU >1005
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - RESULTS

Client : Kollaard Associates Inc.

Project : 240728 Reception Date: 2024-09-26

Eurofins Sample No : 8063467

Drinking 

water

Matrix :

2024-09-26Sampling Date :

2742 

Dubrobin Rd

Client Sample Identification :

Criteria

CBAUnit

Metals

RL

Metals Scan (Water, ICP/MS)

0.01Aluminum mg/L <0.010.1

0.0005Antimony mg/L <0.00050.006

0.001Arsenic mg/L <0.0010.01

0.001Barium mg/L 1.761

0.0005Beryllium mg/L <0.0005

0.01Boron mg/L 0.035

0.0001Cadmium mg/L <0.00010.005

0.001Chromium mg/L <0.0010.05

0.0002Cobalt mg/L <0.0002

0.001Copper mg/L <0.0011

0.03Iron mg/L 31.00.3

0.001Lead mg/L <0.0010.01

0.01Manganese mg/L 1.020.05

0.0001Mercury mg/L <0.00010.001

0.005Molybdenum mg/L <0.005

0.005Nickel mg/L <0.005

0.001Selenium mg/L <0.0010.05

0.0001Silver mg/L <0.0001

0.001Strontium mg/L 1.16

0.0001Thallium mg/L <0.0001

0.001Uranium mg/L <0.0010.02

0.001Vanadium mg/L <0.001

0.01Zinc mg/L <0.015

Metals Scan (Water, ICP/OES)

1Calcium mg/L 245

1Magnesium mg/L 86

1Potassium mg/L 14

1Sodium mg/L 504200

Eurofins Sample No : 8063467

Drinking 

water

Matrix :

Sampling Date : 2024-09-26

Client Sample Identification : 2742 

Dubrobin Rd

Nutrients UnitRL

Ammonia (Total, as Nitrogen) mg/L 0.1670.02

Total Kjeldahl Nitrogen mg/L 0.5000.1
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - RESULTS

Client : Kollaard Associates Inc.

Project : 240728 Reception Date: 2024-09-26

Eurofins Sample No : 8063467

Drinking 

water

Matrix :

2024-09-26Sampling Date :

2742 

Dubrobin Rd

Client Sample Identification :

Criteria

CBAUnit

Volatile Organic Compounds

RL

BTEX (Water, GC/MS)

0.5Benzene ug/L <0.51

0.5Ethylbenzene ug/L <0.5140

0.4m/p-Xylene ug/L <0.4

0.4o-Xylene ug/L <0.4

0.4Toluene ug/L <0.460

0.5Xylene (Total) ug/L <0.590

0Toluene-d8 (surrogate) % 81
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - QUALITY CONTROL

Client : Kollaard Associates Inc.

240728Project : Reception Date: 2024-09-26

Range %Recovery %
RL BlankUnitParameter

DuplicateMatrix SpikeQC
Range %Range % Recovery % RPD %

Alkalinity (Water, Automated)

 Method : Alkalinity (water, titration to pH 4.5, automated). Internal method: OTT-I-AT-WI45398.

Alkalinity (as CaCO3) mg/L <55 98 95-105 0 0-20

Associated Samples : 8063467 Prep Date: 2024-09-27

Analysis Date: 2024-09-30

Ammonia, Total (Water, Colorimetry)

 Method : Ammonia (Water, Colorimetry).  Internal method: OTT-I-NUT-WI46201.

Ammonia (Total, as Nitrogen) mg/L <0.0200.02 112 80-120 112 80-120 - 0-20

Associated Samples : 8063467 Prep Date: 2024-09-29

Analysis Date: 2024-10-01

BTEX (Water, GC/MS)

 Method : Volatile Organic Compounds (Water, GC/MS). Internal method: AMVOMSE8.

Benzene ug/L <0.50.5 92 70-130 74 70-130 - 0-30

Ethylbenzene ug/L <0.50.5 84 70-130 80 70-130 - 0-30

m/p-Xylene ug/L <0.40.4 89 70-130 82 70-130 - 0-30

o-Xylene ug/L <0.40.4 85 70-130 83 70-130 - 0-30

Toluene ug/L <0.40.4 90 70-130 74 70-130 - 0-30

Xylene (Total) ug/L <0.50.5 - -

Associated Samples : 8063467 Prep Date: 2024-09-30

Analysis Date: 2024-10-03

Chloride (Water, IC)

 Method : Anions (Water, Ion Chromatography). Internal method: OTT-I-IC-WI45985.

Chloride mg/L <0.50.5 92 80-120 94 80-120 - 0-20

Associated Samples : 8063467 Prep Date: 2024-09-30

Analysis Date: 2024-10-01

Colour, Apparent (Water, Spectrophotometry)

 Method : Colour (Water, Spectrophotometric). Internal method: OTT-I-SPEC-WI45980.

Colour (Apparent) TCU <22 89 39-159 12 0-40

Associated Samples : 8063467 Prep Date: 2024-10-02

Analysis Date: 2024-10-02

Colour, True (Water, Spectrophotometry)

 Method : Colour (Water, Spectrophotometric). Internal method: OTT-I-SPEC-WI45980.

Colour (True) TCU <22 89 39-159 - 0-40

Associated Samples : 8063467 Prep Date: 2024-10-02

Analysis Date: 2024-10-02

Conductivity (Water, Automated)

 Method : Conductivity (Water, Autotitrator). Internal Method: OTT-I-AT-WI45398.

Conductivity @ 25°C uS/cm <55 101 98-102

Associated Samples : 8063467 Prep Date: 2024-09-27

Analysis Date: 2024-09-30

DOC (Water, IR)

 Method : Organic carbon (water, IR, combustion). Internal method: OTT-I-DEM-WI46148.

Dissolved Organic Carbon mg/L <0.50.5 100 84-116 85 80-120 - 0-15

Associated Samples : 8063467 Prep Date: 2024-09-30

Analysis Date: 2024-10-01

Fluoride (Water, Auto/ISE)

 Method : Fluoride by autotitrator, ion selective electrode. Internal method:  OTT-I-AT-WI45398.

Fluoride mg/L <0.100.1 99 90-110

Associated Samples : 8063467 Prep Date: 2024-09-27

Analysis Date: 2024-09-30
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - QUALITY CONTROL

Client : Kollaard Associates Inc.

240728Project : Reception Date: 2024-09-26

Range %Recovery %
RL BlankUnitParameter

DuplicateMatrix SpikeQC
Range %Range % Recovery % RPD %

Metals Scan (Water, ICP/MS)

 Method : Metals (Water, ICP/MS). Internal method: AMMTFQE1.

Aluminum mg/L <0.010.01 100 80-120 - 70-130 - 0-20

Antimony mg/L <0.00050.0005 84 80-120 89 70-130 - 0-20

Arsenic mg/L <0.0010.001 96 80-120 105 70-130 - 0-20

Barium mg/L <0.0010.001 90 80-120 98 70-130 - 0-20

Beryllium mg/L <0.00050.0005 104 80-120 116 70-130 - 0-20

Boron mg/L <0.010.01 100 80-120 109 70-130 - 0-20

Cadmium mg/L <0.00010.0001 100 80-120 96 70-130 - 0-20

Chromium mg/L <0.0010.001 100 80-120 107 70-130 - 0-20

Cobalt mg/L <0.00020.0002 100 80-120 97 70-130 - 0-20

Copper mg/L <0.0010.001 100 80-120 89 70-130 0 0-20

Iron mg/L <0.030.03 100 80-120 102 70-130 - 0-20

Lead mg/L <0.0010.001 100 80-120 86 70-130 - 0-20

Manganese mg/L <0.010.01 100 80-120 100 70-130 - 0-20

Mercury mg/L <0.00010.0001 107 80-120 - 0-20

Molybdenum mg/L <0.0050.005 90 80-120 101 70-130 - 0-20

Nickel mg/L <0.0050.005 100 80-120 99 70-130 - 0-20

Selenium mg/L <0.0010.001 95 80-120 94 70-130 - 0-20

Silver mg/L <0.00010.0001 85 80-120 - 0-20

Strontium mg/L <0.0010.001 90 80-120 96 70-130 0 0-20

Thallium mg/L <0.00010.0001 101 80-120 85 70-130 - 0-20

Uranium mg/L <0.0010.001 90 80-120 91 70-130 - 0-20

Vanadium mg/L <0.0010.001 100 80-120 109 70-130 - 0-20

Zinc mg/L <0.010.01 100 80-120 87 70-130 - 0-20

Associated Samples : 8063467 Prep Date: 2024-09-30

Analysis Date: 2024-10-01

Metals Scan (Water, ICP/OES)

 Method : Metals (Water, ICP/OES). Internal method: OTT-I-MET-WI48491.

Calcium mg/L <11 101 86-115 78 70-130 1 0-20

Magnesium mg/L <11 98 91-109 107 70-130 1 0-20

Potassium mg/L <11 110 87-113 112 70-130 - 0-20

Sodium mg/L <11 107 85-115 108 70-130 0 0-20

Associated Samples : 8063467 Prep Date: 2024-10-02

Analysis Date: 2024-09-26

Nitrate (Water, IC)

 Method : Anions (Water, Ion Chromatography). Internal method: OTT-I-IC-WI45985.

Nitrate (as Nitrogen) mg/L <0.10.1 96 80-120 99 80-120 - 0-20

Associated Samples : 8063467 Prep Date: 2024-09-30

Analysis Date: 2024-10-01

Nitrite (Water, IC)

 Method : Anions (Water, Ion Chromatography). Internal method: OTT-I-IC-WI45985.

Nitrite (as Nitrogen) mg/L <0.10.1 97 80-120

Associated Samples : 8063467 Prep Date: 2024-09-30

Analysis Date: 2024-10-01

pH (25°C) (Water, Automated)

 Method : pH (Water, Automated Meter). Internal method: OTT-I-AT-WI45398.

pH @ 25°C 5.751 99 97-103 0 0-20

Associated Samples : 8063467 Prep Date: 2024-09-27

Analysis Date: 2024-09-30
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146 Colonnade Rd, Unit 8, Ottawa, ON  K2E 7Y1  (613) 727-5692

OFFICIAL CERTIFICATE OF ANALYSIS - QUALITY CONTROL

Client : Kollaard Associates Inc.

240728Project : Reception Date: 2024-09-26

Range %Recovery %
RL BlankUnitParameter

DuplicateMatrix SpikeQC
Range %Range % Recovery % RPD %

Phenols (Water, Colorimetry)

 Method : Phenols (Water, Colorimetry). Internal method:  OTT-I-4AAP-WI46150.

Phenols-4AAP mg/L <0.0010.001 114 75-125 118 70-130 - 0-20

Associated Samples : 8063467 Prep Date: 2024-09-27

Analysis Date: 2024-09-27

Sulphate (Water, IC)

 Method : Anions (Water, Ion Chromatography). Internal method: OTT-I-IC-WI45985.

Sulphate mg/L <11 90 90-110 92 80-120 1 0-20

Associated Samples : 8063467 Prep Date: 2024-09-30

Analysis Date: 2024-10-01

Sulphide (Water, Colorimetry)

 Method : Sulphide, S2- (Water, Colorimetry). Internal method: OTT-I-SPEC-WI45931.

Sulphide (S2-) mg/L <0.010.01 100 80-120 - 0-20

Associated Samples : 8063467 Prep Date: 2024-10-03

Analysis Date: 2024-10-03

Tannin and Lignin (Water, Spec)

 Method : Tannin and Lignin (Water, Spec), Internal method: OTT-I-SPEC-WI57693.

Tannin and Lignin mg/L <0.10.1 92 80-120 - 0-20

Associated Samples : 8063467 Prep Date: 2024-09-30

Analysis Date: 2024-09-30

Total Kjeldahl Nitrogen (Water, Colorimetry)

 Method : TKN (Water, colorimetry). Internal method: OTT-I-NUT-WI46201.

Total Kjeldahl Nitrogen mg/L <0.1000.1 98 70-130 111 70-130 3 0-20

Associated Samples : 8063467 Prep Date: 2024-09-27

Analysis Date: 2024-09-29

Turbidity (Water, Turbidimeter)

 Method : Turbidity (Water, Turbidimeter). Internal method: OTT-I-TUR-WI46288.

Turbidity NTU <0.10.1 102 80-120 - 0-30

Associated Samples : 8063467 Prep Date: 2024-09-27

Analysis Date: 2024-09-27

Where RPD % is reported as "-" the calculation is not available because one or both of the duplicates is within 5 times the RL.
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Ryznar Stability Index

RSI = 2(pHs) - pH

RSI << 6 → the scale tendency increases as the index decreases

RSI >> 7 → the calcium carbonate formation probably does not

                    lead to a protective corrosion inhibitor film

RSI >> 8 → mild steel corrosion becomes an increasing problem

Langelier Saturation Index 

LSI = pH - pHs

If LSI is negative → no potential to scale, the water will dissolve CaCO3

If LSI is positive → scale can form and CaCO3 precipitation may occur

If LSI is close to zero → borderline scale potential, water quality or temperature 
                                         change or evaporation could change the index

    where pH measured from sample

               pHs = pH at saturation in calcite or calcium carbonate

TW1-3hr TW1-6hr TW1 - Sept 26, 2024

pH 7.68 7.69 7.48

hardness [mg/l as CaCo3] 1020 1000 966

Alkalinity [mg/l as CaCo3] 307 304 270

total dissolved solids [mg/l] 2640 2630 2650

temperature (°C) 17 17 15

→→  RSI  5.70 5.71 6.14

→→  LSI 0.99 0.99 0.67

10

1][log 10 −
=

TDS
A

4.0][log 3

2

10 −= +
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ATTACHMENT D 
 

SEWAGE EFFLUENT DILUTION CALCULATIONS 
AND CLIMATE DATA 



Sept 2024 240728

SEPTIC EFFLUENT DILUTION CALCULATIONS

Number of Lots 1
Gross Site Area 4021 m2

Env. Can. Water Surplus (NPI-silty clay) 312.4 mm

Hard Surface Area (Post-Development)

Roofs 28
Permeable Parking Lot (asphalt, 0.9 factor) 1332
Total 1360 m2

Net Infiltration Area = Gross Site Area - Hard Surface Area (Post-Development)
2661 m2

Maximum annual sewage flow 82 m3/year

Infiltration Reduction Factor:

Topography (Rolling) 0.20
Soil (Tight impervious clay) 0.10
Cover (cultivated) 0.10
Total IRF 0.40

Treated Effluent Nitrate Level 40 mg/L

= 7.9 mg/L NO3-N
Number of Lots x Volume Effluent Per Year + (Net Infiltration Area x  NPI x  IRF)

Volume of Effluent Per Year x Nitrate mg/L NO3
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SITE PLAN (PROVIDED BY OTHERS) 
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