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2.1  REGIONAL GEOLOGY   

2.1.1  OVERBURDEN   

Based on the 1997 Quaternary Geology report (Burwasser, 1977) the surficial deposits at the 

Site are mainly  glaciolacustrine material composed of sand and silt (Figure 7).  In the western 

portion of the site, under the Arthur Bog, swamp deposits of mud, muck and peat can be 

expected. 

There are significant deposits of glacial outwash on the south side of the Kaministiquia River and 

many of the water well records reviewed by Harden Environmental for the Village of Rosslyn 

(located north of the river), contain gravel and sand indicative of the glacial outwash.  Indeed, 

water wells on the subject lands such as Well 6102433 (Figure 8) confirm that outwash deposits 

underlie the surficial silt and fine sand.  

  

Well 6102433 registered on the site has the following stratigraphy. 

Table 1:  Stratigraphy at Well 6102433 

Depth From 

(m) 

To (m) Description 

0 5.5 Brown Fine Sand 

5.5 6.1 Brown Gravel 

6.1 13.4 Fine sand and stones 

13.4 26 Green Clay 

26 34.7 Glacial till with Boulders 

34.7 36.6 Coarse Gravel 

 

The overburden thickness in this area is in excess of 40 metres and the coarse-grained outwash 

deposits are interpreted to occur in the upper 13.4 m. 
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2.1.2  BEDROCK   

The bedrock geology at the Site consists of sedimentary rocks of the Gunflint Formation 

(conglomerate, taconite, algal chert, chert, carbonate rock, argillite-tuff).   

 

2.2  REGIONAL HYDROGEOLOGY 

Thirty-two residents in the west part of the Village of Rosslyn obtain water from two municipal 

wells as shown on the Source Water Protection map (Figure 9). The remaining residents in 

Rosslyn and the areas north and east of the site obtain water from private wells.  The Well Head 

Protection Areas(quality) for the municipal wells extend north and west of the village of Rosslyn.  

The site is not in the Well Head Protection Area (WHPA) for quality or quantity (WHPA-Q).  The 

aquifer beneath the site is designated as Highly Vulnerable with a vulnerability score of 6. 

 

Some of the local wells obtain water from the Gunflint bedrock formation, however these are 

relatively rare.   The location of local wells registered with the MECP are found on Figure 8 and 

well details including geology are summarized in Appendix B.  As seen in Table 1, there are two 

significant geological layers that can provide water from the overburden, these are the shallow 

sand and gravel layers found within 15 metres of the ground surface and a deeper sand and 

gravel unit at a depth of 35 metres.  A review of the local water wells finds that most wells 

terminate in the upper sand and gravel aquifer.   The two new wells recently installed to the east 

of Cooper Road (for the newly approved industrial subdivision) obtain water from the shallow 

and gravel aquifer.   

 

Private wells servicing individual homes in the village of Rosslyn also mainly target this shallow 

aquifer.  The water well database has very few registered water wells compared to the number 

of homes in Rosslyn.  A drive through this area revealed that many homes have dug wells that 
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may not be in the MECP database.  This also indicates that the shallow aquifer is being used as a 

water supply. 

 

With respect to groundwater flow direction, the regional pattern of surface water drainage is 

both easterly (Neebing watershed) and southeasterly (Kaministiquia watershed).  Given the 

elevation change of at least ten metres between the site and the Kaministiquia River, shallow 

groundwater flow is interpreted to be southeasterly at the site. 

 

3.0  STUDY METHODOLOGY   

The study followed the Ministry of the Environment Procedure D5-5:  Technical Guidelines for 

Private Wells:  Water Supply Assessment.  It is the authors understanding that this guideline 

applies to industrial and private residential wells.  The property has a total of 68.9 hectares of 

which 53.7 hectares are zoned for industrial development. 

 

Three shallow dug wells were tested on the property (Figure 10).  In addition, the potential 

impact on two newly constructed wells (Designated DW 1 and DW 2) was measured during the 

pumping tests.  DW 1 and DW 2 are completed in the same shallow aquifer as the wells on the 

Vibert Cooper Industrial property and are the subject of a detailed engineering report prepared 

by CSL which confirmed through testing that the shallow sand and gravel unit is a suitable aquifer 

for development. 

 

3.1  AQUIFER TESTING   

Three wells were available for testing at the site.  These wells are designated Well A, Well B and 

Well C.  The wells pre-date the present ownership of the site and no details were provided for 

their construction except for Well A.  Based on our site investigation, the wells have the following 

details(Table 2). 
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Table 2:  On-site Well Details 

Well Well A Well B Well C 

Type Dug Dug Dug 

Construction Material Concrete Corrugated Steel Corrugated Steel 

Depth (metres below 

casing top) 

6.29 4.97 3.5 

Diameter(m) 1.06 0.70 2.00 

Static Water Level 

(metres below casing 

top) 

5.10 3.56 1.17 

 

All three wells are completed in the shallow sand and gravel aquifer. 

 

All three were being used at the site and already had submersible pumps installed when Harden 

Environmental arrived at the site.  Well A is being used in the main plant building for employee 

washrooms in the former wood processing plant (now Styrofoam manufacturing plant).  Well B 

is not in daily use, but the well pump is operated through a former maintenance shed.  Well C is 

not in use daily but has been used recently to fill and maintain the lined fire storage lagoon on-

site. 

 

3.1.1 MONITORING DURING TESTING PERIOD 

Solinst Levelogger data loggers were installed in all three pumping wells and set to record water 

levels every minute.  In addition, two off-site wells DW 1 and DW 2 were instrumented with data 

loggers to determine if there is any off-site interference.  A separate data logger was used to 

record the barometric pressure during the testing period. 
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3.1.2 TESTING RATES 

All three wells were tested individually to be able to use the other two onsite wells as monitoring 

wells to identify if there is any change in water level elsewhere on the site during pumping.  The 

days of testing, testing rates and duration of testing are summarized in Table 3. 

 

Table 3:  Summary of Well Testing Details 

 

Test Parameter Well A Well B Well C 

Date of Testing September 23, 

2024 

September 24, 

2024 

September 25, 

2024 

Time of Testing 

Start 

1106h O836h 0853h 

Time of Testing End 1706h 1533h 1834h 

Duration of Testing 

(Hours) 

6 hours 6 hours 53 

minutes 

9 hours 37 

minutes 

Testing Rate (LPM) 15.2 LPM 34.2 LPM 319.2 LPM 

Testing Rate (US 
gpm) 

4 9 84 

Total Volume 

Removed during 

Testing Period (L) 

5,472 14,124 184,178 

Maximum 

Drawdown 

Observed (m) 

0.14 0.51 0.71 

Time to 95% 
Recovery 
(minutes) 

20 minutes 124 minutes 183 minutes 
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Test Parameter Well A Well B Well C 

Wells with 

Measured 

Interference 

None None None 

 

3.1.3 WATER QUALITY 

Water quality samples were obtained from each of the wells at the end of the testing period.  

The samples were delivered daily to ALS Laboratory in Thunder Bay.  The water samples were 

analyzed for general chemistry (anions, pH, electrical conductivity), metals, e. Coli and total 

coliforms. 

 

4.0 OBSERVATIONS 

Individual graphs of drawdown during the testing period are found in Appendix C. 

 

4.1  AQUIFER TESTING OF WELL A 

Well A was tested at a pumping rate of 15.2 liters per minute (LPM) by discharging water from 

an exterior hose bib at the plant.  The water was discharged approximately one hundred meters 

downgradient (southeast) of the well.  The well was pumped for six hours.  The maximum 

drawdown observed was 0.14 metres.  The well was also being used by the plant employees 

however this did not affect the test to any great degree.  The well recovered 95% within twenty 

minutes. 

4.2 AQUIFER TESTING OF WELL B 

Well B was tested at a rate of 34.2 liters per minute.  The water was discharged from a hose bib 

inside the maintenance yard and was discharged onto a concrete pad where it was observed to 

pool throughout the test.  Well B was tested for a period of six hours and fifty-three minutes.  
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The maximum drawdown in Well B was 0.51 metres.  The drawdown stabilized and 95% recovery 

of the well occurred within 124 minutes. 

4.3 AQUIFER TESTING OF WELL C  

Well C was tested at a rate of 319.2 Liters per minute.  The water was discharged into the lined 

lagoon.  Well C was tested for a period of 9 hours and thirty-seven minutes.  The maximum 

drawdown in Well C was 0.71 meters. 95% recovery of the well occurred within 183 minutes 

after cessation of pumping. 

 

4.4 SUMMARY OF WELL TESTING ON ADJACENT PROPERTY 

The report prepared for NorthStar Holdings(CSL, 2024) concluded that the proposed 12 lot 

industrial subdivision could be serviced by shallow dug wells at a pumping rate of at least 19 LPM 

(5 gallons per minute) without interference within the development or off-site. 

 

4.5  WATER QUALITY 

The water quality in each well is tabulated in Table C1 in Appendix C.  The exceedances of Ontario 

Drinking Water Objectives (Safe Drinking Water Act, 2002) and those that exceed either 

aesthetic or operational objectives are summarized in Table 4. 

 

Table 4:  Water Quality Exceedances by Well 

Parameter 
Wells That Exceed 
Objectives  

Coliforms, total   Well B Well C 

Hardness (as CaCO3) Well A Well B Well C 

Iron, total   Well B Well C 

Turbidity   Well B Well C 
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Well A, the only one in service meets all objectives except for Hardness, which is a common issue 

for wells and can be mitigated with a water softener if desired. 

 

Wells B and C both failed with respect to Total Coliforms and should these wells ultimately be 

used for a water supply; they will need to be shock chlorinated. 

 

Wells B and C both exceeded the operational guideline criteria for Iron and Turbidity.   The 

turbidity will likely decrease with use.  The iron is also not uncommon for the shallow aquifer in 

this area.   

 

It is worth noting that arsenic a problematic metal in the municipal Rosslyn well is not 

encountered in the shallow aquifer.   

 

5.0 DISCUSSION AND INTERPRETATION 

The well testing has confirmed that the shallow sand and gravel aquifer at the site is capable of 

servicing individual lots without on-site or off-site interference.  Figure 11 shows the 

hydrographs of all wells measured during the testing period and only the water level in the test 

well was affected.  The shallow sand and gravel aquifer is extensive and is the main water source 

for wells east of the site along Cooper Road and south of the site in the village of Rosslyn.   

 

The absence of any observed interference between on-site wells and off-site wells during the 

testing period confirms that the aquifer can be used by the proposed subdivision without any 

on-site interference or off-site interference with existing private wells south of the railway 

corridor or newly approved lots on the east side of Cooper Road. 

 

The proposed seventeen lots can be serviced with shallow dug wells or drilled wells. 
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5.1.  REGIONAL GROUNDWATER RECHARGE RATE 

A Thornthwaite-Mather water balance was prepared for this area based on precipitation normal 

and temperature normal for Thunder Bay Station A between 1971 and 2000 (Appendix C).  The 

annual precipitation is 712 mm.  The actual evapotranspiration determined through the 

Thornthwaite Mather methods is estimated to be 494 mm/year leaving 218 mm of surplus water 

available for infiltration or runoff.  There is very little runoff from these lands and the infiltration 

rate has been estimated from the MECP infiltration factors as summarized in Table 6. 

 

Table 6:  Infiltration Factors 

Feature Description Factor 

Cover Cultivated 0.1 

Cover Woodland 0.2 

      

Soil Medium 0.2 

Soil Open Sandy 0.4 

Soil Tight 0.1 

      

Topo Flat 0.3 

Topo Hilly 0.1 

Topo Rolling 0.2 

Infiltration 
Factor  0.8 

 

With an infiltration factor of 0.8, the expected infiltration at this site is 174 mm/year 

 

The expected annual groundwater recharge from the 68.9 hectare property is 119,886,000 liters.   

This annual groundwater recharge is three times the volume of potential water use at the site 

(assuming no major water users as tenants).  Should a major water user be considered, additional 

testing will be required to ensure that there is no off-site or on-site interference. 
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Well C was tested at very high rate of 392 LPM and the discharge was directed into the water 

storage lagoon  that is underlain by an impermeable line.  The water level in the aquifer declined 

by only 0.71 metres by the end of the nine-hour testing period.  There is no detectable impact on 

other on-site wells or the off-site wells.  This is a clear indication that the shallow aquifer can 

provide a significant quantity of water and future tenants with high water needs (in excess of 

50,000 liters per day) can be considered. 

 

 

5.3 NITRATE IMPACT ASSESSMENT 

We have followed the methodology of Procedure D5-4 (MECP, 1996) to establish maximum 

sewage effluent volumes at each of the proposed lots in the business park.   This lot-by-lot 

analysis is done assuming that a maximum allowable concentration of 10 mg/L of nitrate within 

each proposed lot is acceptable.  The open space has not been used for additional dilution in 

these calculations. 

 

The maximum allowable sewage volume for each lot is calculated as follows. 

Maximum Sewage Volume * Nitrate Concentration in Effluent          < 10 mg/L 

(Maximum Sewage Volume + Infiltration Volume) 

 

The following assumptions were used in this calculation. 

 

Nitrate Concentration in Effluent = 40 mg/L 

Infiltration Rate of Silty Sand = 0.179 mm/year 

Infiltration Volume = Lot Area * Infiltration Rate 
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We have used the assumption of zero background nitrate as none of the on site well water 

contained any nitrate.   

 

The areas of the lots and maximum allowable sewage volumes are summarized in Table 7.  

Detailed calculations are shown in Appendix C. 

 

 

 

 

This table clearly shows that maximum allowable sewage volumes can increase significantly if 

treatment (50% reduction) for total nitrogen is used.  There are several Ontario Building Code 

approved sewage systems that reduce nitrogen in effluent. 

 

6.0 WATER BALANCE ASSESSMENT 

This water balance assessment should be used as a guide for best water management practices.  

Site development can result in excess runoff which if allowed to flow off-site into a waterway, 

diminishes the volume of groundwater recharge.  This section evaluates the predevelopment and 

Table 7:  Maximum Daily Sewage Volumes 

Lot Area (ha)

Max Daily 

Sewage 

Volume with 

40 mg total 

Nitrogen 

(Liters)

Max Daily 

Sewage 

Volume with 

20 mg total 

Nitrogen 

(Liters) Lot Area (ha)

Max Daily 

Sewage 

Volume with 

40 mg total 

Nitrogen 

(Liters)

Max Daily 

Sewage 

Volume with 

20 mg total 

Nitrogen 

(Liters)

Lot 1 1 1,580 4,800 Lot 10 1.2 1,896 5,760

Lot 2 1.1 1,738 5,280 Lot 11 4.5 7,110 21,600

Lot 3 1.1 1,738 5,280 Lot 12 7.3 11,534 35,040

Lot 4 1.1 1,738 5,280 Lot 13 2.4 3,792 11,520

Lot 5 1.1 1,738 5,280 Lot 14 2.1 3,318 10,080

Lot 6 1.1 1,738 5,280 Lot 15 2.8 4,424 13,440

Lot 7 1.1 1,738 5,280 Lot 16 11.1 17,538 53,280

Lot 8 1.1 1,738 5,280 Lot 17 12.6 19,908 60,480

Lot 9 1.1 1,738 5,280
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pads represent impervious surfaces for the present condition.  We estimate that there are 6.95 

hectares of impervious surfaces. 

 

6.2.2 FUTURE IMPERVIOUS SURFACE AREA  

Roads 

Future roads including their Right of Way (ROW)have an area of 3.1 hectares.  It is assumed that 

85% (2.64 ha) of the Right of Way is impervious. 

 

Industrial Lot Area 

Blocks 1-17 have a total area of 53.8 hectares.   It is assumed that at maximum, 85% of the lot is 

covered by building, parking and outdoor storage areas.  Although parking and outdoor storage 

may be on gravel, for the purposes of this analysis we will consider them to be impervious.    We 

understand that this is likely an overestimation of the total impervious lot coverage.  This 

represents a total of 45.7 hectares, similar to the existing disturbed area of the site. 

 

Table 8: Summary of Impervious Surfaces Pre and Post Development 

  

Pre-Development                    Impervious Surface Areas (ha) 

Roadways and 

buildings 

6.95 

Post Development 

Buildings, Outdoor 

Storage, Parking 

45.7 

Roads  2.64 

Post Development 

Impervious Total 

48.34 
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The introduction of impervious surfaces to the site has the potential to both reduce infiltration 

and increase runoff.   Details of the pre and post water balance for the site is found in Appendix 

B and a summary of the potential hydrologic changes at the site are found in Table 9.   

 

Table 9:  Summary of Water Balance Pre and Post Development  

 

This water balance shows that without low impact development strategies there will be a loss of 

groundwater recharge.   This loss is estimated to be 72,184 m3 per year.  Section 6.3 provides 

mitigation for this occurrence. 

 

6.3 LOW IMPACT DEVELOPMENT STRATEGIES  

There is a future potential deficit of infiltration in the order of 72, 184 m3/year in Lots 1-17.  The 

LID strategy for this development is open grass lined ditches which will promote infiltration and 

at lot infiltration galleries to promote the infiltration of clean roof water.  An inspection of aerial 

images of nearby industrial development reveals that there are no stormwater management 

ponds and runoff appears to be into either roadside ditches or rear/side lot vegetated areas. 

 

A more proactive approach to Low Impact Development would be to create infiltration galleries 

for water captured on future roof tops.  Assuming that all roof leaders are directed into an 

infiltration gallery and 80% of precipitation is captured in the gallery and allowed to infiltrate, 

there would be an infiltration of 76,611 m3/year.  This action alone addresses the groundwater 

recharge imbalance. 

 

Area Precipitation

Evapotranspiration/ 

Evaporation Runoff Infiltration

(hectare) (m
3
/year) (m

3
/year) (m

3
/year) (m

3
/year)

Pre Development Summary 68.90                490,568             309,556                     27,010    108,041  

Post Development Summary 68.90                490,568             170,403                     284,309  35,857    

Potential Difference without LID Strategies -                    -                    139,153.70-                257,299  72,184-    
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6.4 CHANGE IN RUNOFF TO ARTHUR BOG 

The Arthur Bog is located mainly upstream of the proposed development site and therefore 

surface water input to the Bog will not be affected.  The maintenance of groundwater recharge 

at the site through the grass lined ditches and potentially, at lot infiltration galleries, will ensure 

that groundwater recharge is also not diminished. 

 

7.0 CONCLUSIONS 

We make the following conclusions from our evaluation. 

 

1) There is an adequate water supply beneath the site to service the seventeen proposed 

lots without causing interference between the lots or interference with off-site wells.  This 

includes no interference with the existing municipal wells located in the western part of 

the Village of Rosslyn.   

2)  Between 5,000 and 180,000 liters were pumped from the on-site wells with 95% recovery 

in a matter of minutes or hours.  This confirms that the underlying sand and gravel aquifer 

is a productive source of water. 

3) The transmissivity of the aquifer is estimated to range from 19 to 182 m2/day.   

 

4) There was no interference between the on-site wells and no off-site interference is 

expected to occur. 

 

5) The water quality of the aquifer is suitable for drinking water use.  Water treatment for 

hardness with a water softener or iron with an iron filter may be desirable given the 

elevated hardness and iron. 

 

6) The maximum allowable sewage volumes for each lot, assuming both 40 mg/L and 20 

mg/L of total nitrogen in the effluent are summarized in Table 7.   
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7) Grass lined open ditches and potentially at lot infiltration galleries will ensure 

predevelopment and post development groundwater recharge remain the same. 

 

8) High use water tenants (more than 50,000 litres per day) can be considered at this site 

providing an application for a  Permit to Take Water is made. 
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Sincerely, 
 
Harden Environmental Services Ltd. 
 
 
 
 
  
Stan Denhoed, M.Sc., P. Eng. 
Senior Hydrogeologist

Dec 9 2024 
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Figure 3:  Aerial Imagery
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Figure 4:  Topography and Environmental Features
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Figure 7:  Quaternary Geology
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Figure 8:  Well Records Within 500m

Subject Lands

Hydrogeological Assessment

Cooper Road

District of Thunder Bay, Municipality of Oliver Paipoonge

PAIPOONGE LOT 7 CON 1 AND 2

Project No: 2434

Date: Nov 2024
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Figure 9:  Source Water Protection

Hydrogeological Assessment

Cooper Road

District of Thunder Bay, Municipality of Oliver Paipoonge

PAIPOONGE LOT 7 CON 1 AND 2

Project No: 2434

Date: Nov 2024
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Figure 10:  Test Well Locations

Hydrogeological Assessment

Cooper Road

District of Thunder Bay, Municipality of Oliver Paipoonge

PAIPOONGE LOT 7 CON 1 AND 2

Project No: 2434

Date: Nov 2024

Google Earth Aerial Imagery Date May 13/2024
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Figure 11:  Combined Testing Hydrographs

Hydrogeological Assessment

Cooper Road

District of Thunder Bay, Municipality of Oliver Paipoonge

PAIPOONGE LOT 7 CON 1 AND 2

Project No: 2434

Date: Nov 2024
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Figure 11:  Combined Data Logger Readings:  Vibert and Cooper Industrial Area
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Figure 12:  Well Interference from Lot 10

Hydrogeological Assessment

Cooper Road

District of Thunder Bay, Municipality of Oliver Paipoonge

PAIPOONGE LOT 7 CON 1 AND 2

Project No: 2434

Date: Nov 2024
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Appendix B  Water Well Records 
  



Well Records Within 500m

Well ID
Date 

Completed

Depth 

(m)

Depth to 

Bedrock (m)

Static Water 

Level (m)
TAG Final Status Use 1 Use 2 Street

6100758 1970-05-04 12.2 9.4 Water Supply Domestic

6101122 1973-11-23 7.9 5.5 Water Supply Domestic

6101168 1974-01-15 7.3 2.1 Water Supply Commerical Domestic

6101178 1973-12-10 6.1 5.2 Water Supply Domestic

6101179 1973-12-12 6.7 6.1 Water Supply Domestic

6101199 1974-05-28 47.9 33.5 16.8 Water Supply Industrial

6101327 1975-01-16 57.9 35.1 16.8 Water Supply Industrial

6101522 1973-12-08 7.9 6.7 Water Supply Domestic

6101523 1973-12-07 6.7 5.8 Water Supply Domestic

6101524 1973-10-17 6.4 5.8 Water Supply Domestic

6101527 1973-12-11 6.1 4.3 Water Supply Domestic

6102433 1979-11-30 36.6 10.7 Water Supply Domestic

6103680 1987-06-01 42.7 35.1 18.3 Water Supply Domestic

6103691 1987-06-10 92.0 39.6 22.6 Water Supply Domestic

6103762 1987-08-27 7.3 3.4 Water Supply Domestic

6103824 1987-11-16 44.5 18.3 Water Supply Domestic

6104194 1989-01-10 91.4 54.9 15.2 Water Supply Domestic

6105033 1993-03-28 76.2 33.5 Abandoned-Supply Not Used

6105034 1993-03-30 33.5 21.3 Abandoned-Supply Domestic

6105035 1993-03-14 38.4 21.3 Water Supply Domestic

6105036 1993-03-15 38.4 21.3 Water Supply Domestic

6105037 1993-03-10 77.1 42.1 6.7 Water Supply Domestic

6105276 1994-07-12 29.6 5.2 Water Supply Domestic

6105278 1994-07-14 42.1 12.2 Water Supply Domestic

6105893 1997-07-06 22.6 3.0 Water Supply Domestic

6105894 1997-07-06 39.3 19.8 Water Supply Domestic

6105995 1997-11-22 4.6 3.0 Water Supply Domestic

6105996 1997-11-21 3.7 0.0 2.4 Water Supply Domestic

6105997 1997-11-24 4.6 2.7 Water Supply Domestic

6105998 1997-11-22 4.6 2.7 Water Supply Not Used

6106206 1998-08-31 4.9 4.3 Water Supply Domestic

6106919 2002-07-25 Abandoned-Other Not Used

7101803 2008-01-25 15.2 4.8 A056142 Water Supply Domestic

7138815 2010-01-16 37.2 23.8 A078659 Water Supply Domestic 3343 ROSSLYN ROAD

7178532 2011-07-26 73.2 4.1 A097635 Water Supply Domestic VIBERT ROAD



Well Records Within 500m

Well ID
Date 

Completed

Depth 

(m)

Depth to 

Bedrock (m)

Static Water 

Level (m)
TAG Final Status Use 1 Use 2 Street

7178533 2011-12-10 8.5 7.9 A097655 Water Supply Domestic 395 HWY 130

7194866 2012-12-18 A142224

7200085 2012-07-23 37.5 10.7 A131953 Water Supply 46 COOPER ROAD

7216329 2013-03-29 5.5 5.0 A097646 Water Supply Domestic VIBERT RD.

7216330 2013-03-29 5.4 5.4 A097647 Water Supply Domestic VIBERT RD.

7216331 2013-03-29 5.5 5.1 A097648 Water Supply Domestic VIBERT RD.

7216334 2013-12-20 6.4 74.1 A097649 Water Supply Domestic GARDER AVE,

7216335 2013-12-21 6.6 65.5 A097650 Water Supply Domestic GARDER AVE.

7216336 2013-12-19 6.6 74.1 A097651 Water Supply GARDEN AVE.

7216337 2013-12-20 6.4 71.6 A097652 Water Supply Domestic GARDER AVE.

7249572 2015-09-14 75.6 5.6 A177362 Water Supply Commerical 58 COOPER ROAD

7268600 2016-06-30 39.6 22.0 A200476 Water Supply Domestic 38 VIBERT RD

7306674 2018-02-17 7.6 6.9 A241992 Water Supply Domestic MACGREGOR STREET

7310291 2018-03-20 6.1 A204888 Monitoring 1175  COMMERCE ST

7310528 2018-03-21 Abandoned-Supply Not Used 37 COOPER RD

7321234 2018-07-18 7.9 5.0 A245541 Water Supply Domestic 3335 ROSSLYN RD



Stratigraphy of Well Records Within 500m

Well ID
Thickness 

(m)
Colour Material 1 Material 2 Material 3 Depth (m)

6100758 9.4 PREVIOUSLY DUG 9.4

6100758 2.7 BLUE CLAY GRAVEL 12.2

6101068 36.6 SAND GRAVEL CLAY 36.6

6101068 10.7 ROCK 47.2

6101122 7.9 BROWN SAND 7.9

6101168 5.5 GREY SILT 5.5

6101168 1.8 BROWN SAND 7.3

6101178 5.2 PREVIOUSLY DUG 5.2

6101178 0.6 BROWN GRAVEL SAND LOOSE 5.8

6101178 0.3 UNKNOWN TYPE 6.1

6101179 5.2 PREVIOUSLY DUG 5.2

6101179 1.5 BROWN GRAVEL SAND LOOSE 6.7

6101189 28.0 GREY CLAY 28.0

6101189 0.9 BLACK SLATE ROCK 29.0

6101189 22.9 BLACK SLATE 51.8

6101189 32.0 GREY GRANITE SLATE 83.8

6101189 28.7 GREY GRANITE 112.5

6101189 10.1 GREY GRANITE LIMESTONE 122.5

6101199 3.0 BROWN SAND SILT 3.0

6101199 3.0 BROWN SAND GRAVEL 6.1

6101199 4.9 BROWN SAND GRAVEL 11.0

6101199 3.7 GREY CLAY SILT 14.6

6101199 7.0 BROWN CLAY SILT 21.6

6101199 1.8 GREY CLAY SAND 23.5

6101199 2.4 GREY CLAY SILT 25.9

6101199 0.6 GREY SAND SILT 26.5

6101199 7.0 GREY HARDPAN CLAY BOULDERS 33.5

6101199 3.7 BLACK ROCK 37.2

6101199 10.7 BLACK ROCK 47.9

6101327 3.0 BROWN SAND FINE SAND 3.0

6101327 8.5 BROWN SAND GRAVEL 11.6

6101327 7.9 GREY SAND GRAVEL 19.5

6101327 6.4 GREY CLAY 25.9

6101327 9.1 GREY CLAY HARDPAN 35.1

6101327 7.9 BLACK ROCK 43.0

6101327 14.3 BLACK ROCK 57.3

6101327 0.6 RED ROCK 57.9

6101336 4.9 BROWN SAND SILT CLAY 4.9

6101336 0.6 BROWN CLAY 5.5

6101336 1.5 BLACK SAND SILT 7.0

6101336 12.5 BROWN CLAY SILT 19.5

6101336 1.8 GREY CLAY STONES GRAVEL 21.3

6101336 12.2 GREY CLAY HARDPAN STONES 33.5

6101336 3.0 GREY SANDSTONE GRAVEL 36.6

6101522 4.6 PREVIOUSLY DUG 4.6

6101522 3.4 BROWN GRAVEL SAND LOOSE 7.9

6101523 4.3 PREVIOUSLY DUG 4.3

6101523 2.4 BROWN GRAVEL SAND LOOSE 6.7

6101524 5.2 PREVIOUSLY DUG 5.2

6101524 1.2 BROWN GRAVEL SAND LOOSE 6.4

6101527 6.1 BROWN SAND GRAVEL LOOSE 6.1



Stratigraphy of Well Records Within 500m

6101573 5.8 BROWN FINE GRAVEL 5.8

6101573 9.8 BROWN COARSE GRAVEL CLAY SILT 15.5

6101573 8.2 BROWN FINE GRAVEL CLAY SILT 23.8

6101573 4.6 BLACK SLATE SOFT 28.3

6101573 7.6 GREY GRANITE HARD 36.0

6101573 4.0 RED GRANITE SOFT 39.9

6101573 9.8 GREY GRANITE HARD 49.7

6101573 10.4 BLACK SLATE SOFT 60.0

6101573 53.0 GREY GRANITE HARD 113.1

6101573 35.4 GREY SLATE SOFT 148.4

6101573 8.5 GREY GRANITE QUARTZ LIMESTONE 157.0

6102433 5.5 BROWN FINE SAND LOOSE 5.5

6102433 0.6 BROWN GRAVEL SAND LOOSE 6.1

6102433 7.3 BLACK FINE SAND STONES LOOSE 13.4

6102433 12.5 GREEN CLAY SOFT 25.9

6102433 8.8 BLACK HARDPAN BOULDERS 34.7

6102433 1.8 BLACK COARSE GRAVEL HARD 36.6

6102693 7.6 BROWN GRAVEL SANDY 7.6

6103680 0.9 BROWN FILL GRAVEL 0.9

6103680 0.6 BLACK MUCK 1.5

6103680 11.6 BROWN SAND GRAVEL 13.1

6103680 9.1 GREY CLAY 22.3

6103680 12.8 BROWN HARDPAN 35.1

6103680 0.3 ROCK 35.4

6103680 5.2 HARDPAN 40.5

6103680 0.3 SAND GRAVEL 40.8

6103680 1.8 BLACK SHALE 42.7

6103691 1.8 BROWN TOPSOIL SANDY 1.8

6103691 16.5 BROWN GRAVEL SANDY 18.3

6103691 21.3 BLACK SAND BOULDERS 39.6

6103691 3.7 WHITE GRANITE 43.3

6103691 11.6 RED GRANITE 54.9

6103691 37.2 BLACK GRANITE 92.0

6103762 7.3 BROWN GRAVEL SOFT 7.3

6103824 13.4 BROWN GRAVEL SANDY STONES 13.4

6103824 28.7 GREY HARDPAN CLAY LOOSE 42.1

6103824 2.4 BLACK SAND GRAVEL PACKED 44.5

6103944 92.0 UNKNOWN TYPE 92.0

6103944 30.5 BLACK GRANITE 122.5

6103945 40.8 BROWN SAND GRAVEL 40.8

6103945 3.4 BLACK SHALE 44.2

6103945 16.8 GREY SHALE 61.0

6103945 19.8 RED SHALE 80.8

6103945 11.3 BLACK GRANITE 92.0

6104194 48.8 BROWN CLAY STONES PACKED 48.8

6104194 6.1 BLACK HARDPAN STONES HARD 54.9

6104194 10.1 BLACK SHALE MEDIUM-GRAINED 64.9

6104194 3.7 GREY GRANITE HARD 68.6

6104194 22.9 BLACK SHALE MEDIUM-GRAINED 91.4

6104570 17.4 BROWN SAND GRAVEL 17.4

6104570 4.0 GREY CLAY 21.3

6104570 7.3 HARDPAN 28.7

6104570 2.1 BLACK SAND 30.8

6104570 5.2 HARDPAN 36.0

6104570 0.6 BLACK GRAVEL FRACTURED ROCK 36.6



Stratigraphy of Well Records Within 500m

6105033 9.4 BROWN SAND PACKED 9.4

6105033 21.3 BLACK TOPSOIL SILT PACKED 30.8

6105033 2.7 BLACK HARDPAN MEDIUM-GRAINED 33.5

6105033 42.7 BLACK SHALE MEDIUM-GRAINED 76.2

6105034 9.4 BROWN SAND STONES PACKED 9.4

6105034 21.3 BLACK TOPSOIL SILTY LOOSE 30.8

6105034 1.8 BLACK HARDPAN SILT PACKED 32.6

6105034 0.9 BLACK GRAVEL PACKED 33.5

6105035 9.4 BROWN SAND PACKED 9.4

6105035 21.3 BLACK TOPSOIL SANDY SILT 30.8

6105035 2.7 BLACK HARDPAN MEDIUM-GRAINED 33.5

6105035 4.9 BLACK GRAVEL PACKED 38.4

6105036 9.4 BROWN SAND PACKED 9.4

6105036 21.3 BLACK TOPSOIL SANDY SILT 30.8

6105036 2.7 BLACK HARDPAN MEDIUM-GRAINED 33.5

6105036 4.9 BLACK GRAVEL 38.4

6105037 9.4 BROWN SAND PACKED 9.4

6105037 21.3 BLACK TOPSOIL SANDY SILT 30.8

6105037 11.3 BLACK HARDPAN MEDIUM-GRAINED 42.1

6105037 35.1 BLACK SHALE MEDIUM-GRAINED 77.1

6105276 0.6 BROWN TOPSOIL 0.6

6105276 4.0 BROWN SAND 4.6

6105276 6.7 GREY SAND 11.3

6105276 7.0 GREY CLAY 18.3

6105276 7.0 GREY HARDPAN 25.3

6105276 2.1 GRAVEL 27.4

6105276 2.1 BLACK GRAVEL SAND 29.6

6105277 0.6 BROWN TOPSOIL 0.6

6105277 4.9 BROWN SAND 5.5

6105277 6.1 GREY SAND 11.6

6105277 12.8 GREY CLAY 24.4

6105277 4.6 GREY HARDPAN 29.0

6105277 0.3 BLACK GRAVEL SAND 29.3

6105277 0.9 BLACK SHALE 30.2

6105278 0.6 BROWN TOPSOIL 0.6

6105278 4.9 BROWN SAND 5.5

6105278 6.1 GREY SAND 11.6

6105278 12.8 GREY CLAY 24.4

6105278 14.6 GREY HARDPAN 39.0

6105278 3.0 GRAVEL SAND 42.1

6105404 2.1 BROWN CLAY SANDY SOFT 2.1

6105404 20.1 BLUE CLAY SOFT 22.3

6105404 11.3 BROWN HARDPAN MEDIUM-GRAINED SOFT 33.5

6105404 0.3 BLACK GRANITE HARD 33.8

6105429 38.1 BLACK SAND STONES 38.1

6105893 4.3 BROWN SAND 4.3

6105893 4.9 BROWN GRAVEL SAND COARSE-GRAINED 9.1

6105893 11.9 BROWN CLAY 21.0

6105893 1.5 GREY GRAVEL SAND 22.6

6105894 22.6 PREV. DRILLED 22.6

6105894 6.1 BROWN CLAY 28.7

6105894 1.2 GREY CLAY SAND GRAVEL 29.9

6105894 4.9 BROWN CLAY 34.7

6105894 1.8 GREY SAND SILTY 36.6

6105894 1.5 GREY SAND SILT MEDIUM-GRAINED 38.1

6105894 1.2 GREY GRAVEL SAND 39.3



Stratigraphy of Well Records Within 500m

6105927 24.4 BROWN SAND 24.4

6105927 3.0 BROWN QUICKSAND WATER-BEARING 27.4

6105927 11.0 BROWN HARDPAN 38.4

6105927 38.4 BLACK GRANITE 76.8

6105995 4.6 BROWN GRAVEL SAND 4.6

6105996 1.5 BROWN ROCK SAND 1.5

6105996 0.3 BLACK SAND 1.8

6105996 1.8 BROWN ROCK SAND 3.7

6105997 4.6 BROWN GRAVEL SAND 4.6

6105998 4.6 BROWN GRAVEL SAND 4.6

6106206 0.3 RED TOPSOIL 0.3

6106206 4.6 BROWN GRAVEL SAND 4.9

6106409 12.2 BROWN FINE SAND PACKED 12.2

6106409 26.2 BLACK HARDPAN SILT STONES 38.4

6106409 2.7 BLACK GRAVEL STONES PACKED 41.1

6106424 4.9 SAND FINE SAND LOOSE 4.9

6106424 12.8 GREY CLAY HARDPAN LAYERED 17.7

6106424 1.2 BLACK GRAVEL PACKED 18.9

6106425 4.9 SAND FINE SAND LOOSE 4.9

6106425 12.8 GREY CLAY HARDPAN LAYERED 17.7

6106425 1.2 BLACK GRAVEL PACKED 18.9

6106514 1.2 BROWN SAND TOPSOIL 1.2

6106514 3.7 BROWN TOPSOIL CLAY 4.9

6106514 0.3 GRAVEL 5.2

6106537 0.9 BROWN GRAVEL FILL 0.9

6106537 6.1 BROWN SAND 7.0

6106537 12.2 GREY CLAY 19.2

6106537 4.6 BLACK SAND GRAVEL 23.8

6106918 3.0 BROWN UNKNOWN TYPE SOFT SANDY 3.0

6106918 25.9 BROWN CLAY SANDY SOFT 29.0

6106918 1.5 BROWN GRAVEL SOFT 30.5

6107299 11.0 BROWN SAND GRAVEL 11.0

6107299 11.8 GREY HARDPAN 22.8

6107299 2.2 BROWN SAND 25.0

6107299 10.0 BLACK SAND CLAY 35.0

6107299 1.6 BLACK GRAVEL SAND 36.6

6107331 20.7 BROWN SAND PACKED 20.7

6107331 15.2 GREY CLAY HARDPAN LAYERED 35.9

6107331 1.2 BLACK GRAVEL PACKED 37.1

7101803 5.4 BROWN SAND STONES 5.4

7101803 1.0 BROWN SAND 6.4

7101803 GRAVEL

7101803 GREY SAND SILTY 11.6

7101803 3.6 BLACK GRAVEL STONES 15.2

7101803 RED

7104740 9.8 BROWN GRAVEL STONES LAYERED 9.8

7104740 16.2 BROWN GRAVEL SILT PACKED 25.9

7104740 6.1 BLACK GRAVEL HARDPAN PACKED 32.0

7104740 4.6 BLACK GRAVEL 36.6

7107829 1.2 BROWN TOPSOIL SOFT 1.2

7107829 13.4 BROWN CLAY STONES SOFT 14.6

7107829 31.7 HARD 46.3

7107829 0.0

7120849 45.7 BROWN CLAY SANDSTONE SOFT 45.7

7120849 23.5 BLACK SHALE MEDIUM-GRAINED 69.2



Stratigraphy of Well Records Within 500m

7138815 7.3 BROWN SAND STONES PACKED 7.3

7138815 7.3 BLACK GRAVEL SILT PACKED 14.6

7138815 20.7 BROWN SAND SILT LOOSE 35.4

7138815 1.8 BLACK GRAVEL PACKED 37.2

7143129 11.9 BROWN GRAVEL COARSE-GRAINED 11.9

7143129 4.9 BLACK CLAY 16.8

7143129 0.0

7143129 0.0 BLACK SAND CLAY SILTY 32.0

7143129 4.9 BLACK GRAVEL 36.9

7178532 3.7 BLACK TOPSOIL SOFT 3.7

7178532 7.3 RED COARSE SAND LOOSE 11.0

7178532 3.7 GREY CLAY SOFT 14.6

7178532 58.5 RED GRAVEL PACKED 73.2

7178533 3.7 GREY GRAVEL STONES 3.7

7178533 3.7 BLUE CLAY HARD 7.3

7178533 0.3 BLACK SAND PACKED 7.6

7178533 0.9 BLUE CLAY SAND ROCK 8.5

7200085 19.8 BROWN SAND GRAVEL PACKED 19.8

7200085 16.2 BLACK STONES PACKED HARDPAN 36.0

7200085 1.5 BLACK GRAVEL PACKED 37.5

7216329 0.6 BLACK PEAT LOOSE 0.6

7216329 1.2 BROWN SILT SAND PACKED 1.8

7216329 3.7 RED GRAVEL HARD 5.5

7216330 0.9 BLACK PEAT LOOSE 0.9

7216330 2.1 GREY FINE SAND SILT SOFT 3.0

7216330 2.3 BLACK GRAVEL DENSE 5.4

7216331 1.2 BLACK PEAT LOOSE 1.2

7216331 1.8 GREY FINE SAND SILT SOFT 3.0

7216331 2.4 BLACK GRAVEL DENSE 5.5

7216334 0.6 RED SAND SOFT 0.6

7216334 1.5 GREY SAND SOFT 2.1

7216334 1.2 RED CLAY PACKED 3.4

7216334 0.6 GREY SAND DENSE 4.0

7216334 0.3 BLACK GRAVEL FINE SAND DENSE 4.3

7216334 0.3 GRAVEL STONES DENSE 4.6

7216334 1.8 GREY GRAVEL STONES HARD 6.4

7216335 0.6 RED TOPSOIL SAND SOFT 0.6

7216335 1.5 GREY SAND SOFT 2.1

7216335 1.2 RED CLAY PACKED 3.4

7216335 0.6 GREY SAND DENSE 4.0

7216335 0.6 BLACK GRAVEL DENSE 4.6

7216335 2.0 GREY GRAVEL 6.6

7216336 0.6 RED TOPSOIL SAND SOFT 0.6

7216336 2.7 GREY SAND SOFT 3.4

7216336 1.2 RED CLAY PACKED 4.6

7216336 1.2 GREY SAND DENSE 5.8

7216336 0.8 GREY GRAVEL HARD 6.6

7216337 0.6 RED TOPSOIL SOFT 0.6

7216337 3.7 RED SAND SOFT 4.3

7216337 0.6 RED CLAY PACKED 4.9

7216337 1.5 GREY SAND DENSE 6.4

7237387 0.3 BROWN TOPSOIL SAND SOFT 0.3

7237387 5.2 BROWN GRAVEL DENSE 5.5



Stratigraphy of Well Records Within 500m

7249572 5.5 BROWN TOPSOIL SANDY 5.5

7249572 5.2 GREY SAND SILTY 10.7

7249572 20.4 GREY CLAY HARDPAN 31.1

7249572 10.1 GREY CLAY ROCK LAYERED 41.2

7249572 19.2 BLACK SHALE 60.4

7249572 15.2 BLACK SHALE 75.6

7262794 3.6 BROWN GRAVEL 3.6

7262794 6.1 BROWN CLAY HARDPAN 9.7

7262794 1.2 BLACK GRAVEL 10.9

7262794 24.1 GREY CLAY 35.0

7262794 0.9 BROWN SAND SILTY 35.9

7262794 1.6 BLACK GRAVEL 37.5

7268600 2.1 BLACK TOPSOIL 2.1

7268600 3.3 GREY CLAY 5.4

7268600 30.6 GREY CLAY CLAY HARDPAN 36.0

7268600 0.6 GREY SILT 36.6

7268600 3.0 BLACK FINE GRAVEL CLAY HARDPAN 39.6

7280481 0.3 RED TOPSOIL LOOSE 0.3

7280481 1.2 BROWN SAND SOFT 1.5

7280481 0.3 BROWN CLAY SOFT 1.8

7280481 3.7 GREY SAND SOFT 5.5

7280481 0.6 GREY CLAY SOFT 6.1

7306674 0.6 BROWN TOPSOIL LOOSE 0.6

7306674 1.2 BROWN SAND 1.8

7306674 4.9 GREY CLAY DENSE 6.7

7306674 0.9 BROWN GRAVEL 7.6

7310291 0.1 GRAVEL FILL 0.1

7310291 0.3 GRAVEL SAND 0.4

7310291 0.4 BROWN SAND SILTY 0.8

7310291 4.6 BROWN SAND SILTY WATER-BEARING 5.4

7310291 0.7 GREY CLAY SILTY WATER-BEARING 6.1

7310528

7321234 1.2 BROWN SAND 1.2

7321234 3.4 BROWN CLAY SAND 4.6

7321234 3.4 BLACK SAND GRAVEL 7.9

7359888 0.2 BROWN TOPSOIL SOFT 0.2

7359888 5.9 BROWN GRAVEL STONES PACKED 6.1

7385542 11.6 BROWN GRAVEL CLAY 11.6

7385542 21.0 GREY CLAY HARDPAN 32.6

7385542 13.4 BLACK SLATE 46.0

7385542 5.5 BLACK SLATE 51.5

7385542 4.9 RED SHALE 56.4

7385542 6.1 BLACK SHALE 62.5

7387382 8.5 BROWN SAND GRAVEL 8.5

7387382 12.5 GREY CLAY SILT 21.0

7387382 9.2 GREY CLAY HARDPAN 30.2

7387382 3.3 BLACK SLATE QUARTZ 33.5

7387382 18.3 BLACK SLATE 51.8

7387382 4.6 RED SLATE 56.4
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 Appendix C:    Nitrate Calculations for Each Lot

Nitrate Concentration in Effluent 40 mg/L

Infiltration Rate 0.174 m/year
% impervious 0

Lot 1 Lot 2 Lot 3 Lot 4 Lot 5 Lot 6 Lot 7

Area Hectares 1 1.1 1.1 1.1 1.1 1.1 1.1

Infiltration Rate m/year 0.174 0.174 0.174 0.174 0.174 0.174 0.174

Max Allowable Sewage Volume L/day 1,580 1,738 1,738 1,738 1,738 1,738 1,738

Nitrate Concentration mg/L 40 40 40 40 40 40 40

Percent Impervious 0 0 0 0 0 0 0

Total Infiltration L/year            1,740,000            1,914,000         1,914,000         1,914,000         1,914,000            1,914,000      1,914,000 

Total Effluent L/year               576,700               634,370            634,370            634,370            634,370               634,370         634,370 

Total Nitrogen Loading mg/Year          23,068,000          25,374,800       25,374,800       25,374,800       25,374,800          25,374,800    25,374,800 

Final Nitrate Concentration mg/L 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Lot 8 Lot 9 Lot 10 Lot 11 Lot 12 Lot 13 Lot 14

Area Hectares 1.1 1.1 1.2 4.5 7.3 2.4 2.1

Infiltration Rate m/year 0.174 0.174 0.174 0.174 0.174 0.174 0.174

Effluent Volume L/day 1,738 1,738 1,896 7,110 11,534 3,792 3,318

Nitrate Concentration mg/L 40 40 40 40 40 40 40

0 0 0 0 0 0 0

Total Infiltration L/year            1,914,000            1,914,000         2,088,000         7,830,000       12,702,000            4,176,000      3,654,000 

Total Effluent L/year               634,370               634,370            692,040         2,595,150         4,209,910            1,384,080      1,211,070 

Total Nitrogen Loading mg/Year          25,374,800          25,374,800       27,681,600     103,806,000     168,396,400          55,363,200    48,442,800 

Final Nitrate Concentration mg/L 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Lot 15 Lot 16 Lot 17

Area Hectares 2.8 11.1 12.6

Infiltration Rate m/year 0.174 0.174 0.174

Effluent Volume L/day 4,424 17,538 19,908

Nitrate Concentration mg/L 40 40 40

0 0 0

Total Infiltration L/year            4,872,000          19,314,000       21,924,000 

Total Effluent L/year            1,614,760            6,401,370         7,266,420 

Total Nitrogen Loading mg/Year          64,590,400        256,054,800     290,656,800 

Final Nitrate Concentration mg/L 10.0 10.0 10.0



 Appendix C:    Nitrate Calculations for Each Lot

Nitrate Concentration in Effluent 20 mg/L
Infiltration Rate 0.174 m/year

% impervious 0

Lot 1 Lot 2 Lot 3 Lot 4 Lot 5 Lot 6 Lot 7

Area Hectares 1 1.1 1.1 1.1 1.1 1.1 1.1

Infiltration Rate m/year 0.174 0.174 0.174 0.174 0.174 0.174 0.174

Max Allowable Sewage Volume L/day 4,800 5,280 5,280 5,280 5,280 5,280 5,280

Nitrate Concentration mg/L 20 20 20 20 20 20 20

Percent Impervious 0 0 0 0 0 0 0

Total Infiltration L/year            1,740,000           1,914,000        1,914,000         1,914,000        1,914,000           1,914,000      1,914,000 

Total Effluent L/year            1,752,000           1,927,200        1,927,200         1,927,200        1,927,200           1,927,200      1,927,200 

Total Nitrogen Loading mg/Year          35,040,000          38,544,000      38,544,000       38,544,000      38,544,000          38,544,000    38,544,000 

Final Nitrate Concentration mg/L 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Lot 8 Lot 9 Lot 10 Lot 11 Lot 12 Lot 13 Lot 14

Area Hectares 1.1 1.1 1.2 4.5 7.3 2.4 2.1

Infiltration Rate m/year 0.174 0.174 0.174 0.174 0.174 0.174 0.174

Effluent Volume L/day 5,280 5,280 5,760 21,600 35,040 11,520 10,080

Nitrate Concentration mg/L 20 20 20 20 20 20 20

0 0 0 0 0 0 0

Total Infiltration L/year            1,914,000           1,914,000        2,088,000         7,830,000      12,702,000           4,176,000      3,654,000 

Total Effluent L/year            1,927,200           1,927,200        2,102,400         7,884,000      12,789,600           4,204,800      3,679,200 

Total Nitrogen Loading mg/Year          38,544,000          38,544,000      42,048,000     157,680,000     255,792,000          84,096,000    73,584,000 

Final Nitrate Concentration mg/L 10.0 10.0 10.0 10.0 10.0 10.0 10.0

Lot 15 Lot 16 Lot 17

Area Hectares 2.8 11.1 12.6

Infiltration Rate m/year 0.174 0.174 0.174

Effluent Volume L/day 13,440 53,280 60,480

Nitrate Concentration mg/L 20 20 20

0 0 0

Total Infiltration L/year            4,872,000          19,314,000      21,924,000 

Total Effluent L/year            4,905,600          19,447,200      22,075,200 

Total Nitrogen Loading mg/Year          98,112,000        388,944,000     441,504,000 

Final Nitrate Concentration mg/L 10.0 10.0 10.0
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 5TY2410716

:: LaboratoryClient Harden Environmental Services Ltd. ALS Environmental - Thunder Bay

: :Contact Stan Denhoed Khairul IntiarAccount Manager

:: AddressAddress 4622 Nassageweya-Puslinch 

Moffat ON Canada L0P 1J0 

1081 Barton Street 

Thunder Bay ON Canada P7B 5N3

:Telephone 519 826 0099 :Telephone +1 807 623 6463

:Project 2324 Date Samples Received : 24-Sep-2024 15:10

:PO ---- Date Analysis Commenced : 24-Sep-2024

:C-O-C number ---- Issue Date : 01-Oct-2024 16:57

Sampler : ----

Site : ----

Quote number : SOA 2024

3:No. of samples received

3:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QC Interpretive report to assist with Quality Review and 

Sample Receipt Notification (SRN).

Signatories

This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Laboratory DepartmentPosition

Cassandra Grzelewski Team Leader - Inorganics Inorganics, Thunder Bay, Ontario

Cassandra Grzelewski Team Leader - Inorganics Metals, Thunder Bay, Ontario

Julie Ruoho Teamleader Wet Chem Inorganics, Thunder Bay, Ontario

Julie Ruoho Teamleader Wet Chem Metals, Thunder Bay, Ontario

Shannon Veltri Supervisor - Water Chemistry Inorganics, Thunder Bay, Ontario

Shannon Veltri Supervisor - Water Chemistry Metals, Thunder Bay, Ontario

Shannon Veltri Supervisor - Water Chemistry Microbiology, Thunder Bay, Ontario

Taelur Kachur Laboratory Analyst Microbiology, Thunder Bay, Ontario
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:Client
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2324:Project

Harden Environmental Services Ltd.

General Comments

The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, 

ISO, Environment Canada, BC MOE, and Ontario MOE. Refer to the ALS Quality Control Interpretive report (QCI) for applicable references and methodology summaries. Reference methods may 

incorporate modifications to improve performance.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

Please refer to Quality Control Interpretive report (QCI) for information regarding Holding Time compliance.

Key : CAS Number: Chemical Abstracts Services number is a unique identifier assigned to discrete substances 

LOR: Limit of Reporting (detection limit). 

DescriptionUnit

µg/L micrograms per litre

CU colour units (1 cu = 1 mg/l pt)

mg CaCO₃/L milligrams of CaCO₃ per litre

mg/L milligrams per litre

MPN/100mL most probable number per hundred millilitres

NTU nephelometric turbidity units

pH units pH units

<: less than.

>: greater than.

Surrogate: An analyte that is similar in behavior to target analyte(s), but that does not occur naturally in environmental samples.  For applicable tests, surrogates are added to samples prior to analysis 

as a check on recovery.

Test results reported relate only to the samples as received by the laboratory.

UNLESS OTHERWISE STATED on SRN or QCI Report, ALL SAMPLES WERE RECEIVED IN ACCEPTABLE CONDITION.
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Analytical Results

--------Well CWell BWell AClient sample IDSub-Matrix: Water

 (Matrix: Water)

--------25-Sep-2024 

14:00

24-Sep-2024 

14:30

23-Sep-2024 

16:00

Client sampling date / time

----------------TY2410716-003TY2410716-002TY2410716-001UnitLORCAS NumberAnalyte Method/Lab

Result Result Result ---- ----

Physical Tests

48.2 161mg/L1.0---- --------250E290/TYAlkalinity, total (as CaCO3)
                         

<2.0 8.5CU2.0---- --------21.7E329-L/TYColour, true
                         

116 199mg 

CaCO₃/L

0.50---- --------249EC100A/TYHardness (as CaCO3), from total Ca/Mg
                         

7.74 7.57pH units0.10----pH --------7.83E108/TY
                         

228 323mg/L10---- --------341E162/TYSolids, total dissolved [TDS]
                         

1.35 88.2NTU0.10----Turbidity --------38.1E121/TY
                         

Anions and Nutrients

<0.0050 0.273mg/L0.00507664-41-7 --------0.0778E298/TYAmmonia, total (as N)
                         

13.3 76.8mg/L0.5016887-00-6 --------25.7E235.Cl/TYChloride
                         

0.033 0.060mg/L0.02016984-48-8 --------0.032E235.F/TYFluoride
                         

1.23 <0.020mg/L0.02014797-55-8 --------0.911E235.NO3/TYNitrate (as N)
                         

<0.010 <0.010mg/L0.01014797-65-0 --------<0.010E235.NO2/TYNitrite (as N)
                         

84.5 2.61mg/L0.3014808-79-8 --------17.2E235.SO4/TYSulfate (as SO4)
                         

Microbiological Tests

Not Detected Not DetectedMPN/100mL1---- --------Not DetectedE010/TYColiforms, Escherichia coli [E. coli]
                         

Not Detected 8MPN/100mL1---- --------411E010/TYColiforms, total
                         

Total Metals

<10 <10µg/L107429-90-5 --------60E432/TYAluminum, total
                         

<0.60 <0.60µg/L0.607440-36-0 --------<0.60E432/TYAntimony, total
                         

<1.0 3.3µg/L1.07440-38-2 --------<1.0E432/TYArsenic, total
                         

29 159µg/L107440-39-3 --------53E432/TYBarium, total
                         

<1.0 <1.0µg/L1.07440-41-7 --------<1.0E432/TYBeryllium, total
                         

<1.0 <1.0µg/L1.07440-69-9 --------<1.0E432/TYBismuth, total
                         

<50 <50µg/L507440-42-8 --------<50E432/TYBoron, total
                         

<0.10 <0.10µg/L0.107440-43-9 --------<0.10E432/TYCadmium, total
                         

24.3 49.2mg/L0.507440-70-2 --------51.3E432/TYCalcium, total
                         

<0.10 <0.10µg/L0.107440-46-2 --------<0.10E432/TYCesium, total
                         

<1.0 <1.0µg/L1.07440-47-3 --------<1.0E432/TYChromium, total
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Analytical Results

--------Well CWell BWell AClient sample IDSub-Matrix: Water

 (Matrix: Water)

--------25-Sep-2024 

14:00

24-Sep-2024 

14:30

23-Sep-2024 

16:00

Client sampling date / time

----------------TY2410716-003TY2410716-002TY2410716-001UnitLORCAS NumberAnalyte Method/Lab

Result Result Result ---- ----

Total Metals

<0.50 <0.50µg/L0.507440-48-4 --------0.87E432/TYCobalt, total
                         

<1.0 <1.0µg/L1.07440-50-8 --------<1.0E432/TYCopper, total
                         

<50 25200µg/L507439-89-6 --------5770E432/TYIron, total
                         

<1.0 <1.0µg/L1.07439-92-1 --------<1.0E432/TYLead, total
                         

<100 <100µg/L1007439-93-2 --------<100E432/TYLithium, total
                         

13.4 18.5mg/L0.507439-95-4 --------29.4E432/TYMagnesium, total
                         

<1.0 863µg/L1.07439-96-5 --------1420E432/TYManganese, total
                         

<1.0 <1.0µg/L1.07439-98-7 --------<1.0E432/TYMolybdenum, total
                         

<2.0 <2.0µg/L2.07440-02-0 --------2.4E432/TYNickel, total
                         

<0.050 <0.050mg/L0.0507723-14-0 --------<0.050E432/TYPhosphorus, total
                         

1.3 1.8mg/L1.07440-09-7 --------2.1E432/TYPotassium, total
                         

<2 3µg/L27440-17-7 --------<2E432/TYRubidium, total
                         

<1.0 <1.0µg/L1.07782-49-2 --------<1.0E432/TYSelenium, total
                         

11000 16300µg/L10007440-21-3 --------14800E432/TYSilicon, total
                         

<0.10 <0.10µg/L0.107440-22-4 --------<0.10E432/TYSilver, total
                         

18.8 19.7mg/L0.507440-23-5 --------19.9E432/TYSodium, total
                         

46.5 73.6µg/L1.07440-24-6 --------80.4E432/TYStrontium, total
                         

30500 1120µg/L5007704-34-9 --------6460E432/TYSulfur, total
                         

<1.0 <1.0µg/L1.013494-80-9 --------<1.0E432/TYTellurium, total
                         

<0.30 <0.30µg/L0.307440-28-0 --------<0.30E432/TYThallium, total
                         

<1.0 <1.0µg/L1.07440-29-1 --------<1.0E432/TYThorium, total
                         

<1.0 <1.0µg/L1.07440-31-5 --------<1.0E432/TYTin, total
                         

<2.0 <2.0µg/L2.07440-32-6 --------3.8E432/TYTitanium, total
                         

<10 <10µg/L107440-33-7 --------<10E432/TYTungsten, total
                         

<2.0 <2.0µg/L2.07440-61-1 --------<2.0E432/TYUranium, total
                         

<1.0 1.2µg/L1.07440-62-2 --------<1.0E432/TYVanadium, total
                         

<3.0 <3.0µg/L3.07440-66-6 --------101E432/TYZinc, total
                         

<4.0 <4.0µg/L4.07440-67-7 --------<4.0E432/TYZirconium, total
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Please refer to the General Comments section for an explanation of any result qualifiers detected.

Please refer to the Accreditation section for an explanation of analyte accreditations.
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QUALITY CONTROL REPORT
Work Order : Page : 1 of 19TY2410716

:: LaboratoryClient ALS Environmental - Thunder BayHarden Environmental Services Ltd.

:Contact Stan Denhoed : Khairul IntiarAccount Manager

:Address 4622 Nassageweya-Puslinch 

Moffat ON Canada L0P 1J0 

Address : 1081 Barton Street

Thunder Bay, Ontario Canada P7B 5N3

::Telephone +1 807 623 6463:Telephone519 826 0099

:Project 2324 Date Samples Received : 24-Sep-2024 15:10

:PO ---- Date Analysis Commenced : 24-Sep-2024

:C-O-C number ---- Issue Date : 01-Oct-2024 17:01

Sampler : ----

Site : ----

Quote number : SOA 2024

No. of samples received 3:

No. of samples analysed : 3

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full.

This Quality Control Report contains the following information:

l Laboratory Duplicate (DUP) Report; Relative Percent Difference (RPD) and Data Quality Objectives

l Matrix Spike (MS) Report; Recovery and Data Quality Objectives

l    Method Blank (MB) Report; Recovery and Data Quality Objectives

l    Laboratory Control Sample (LCS) Report; Recovery and Data Quality Objectives

Signatories
This document has been electronically signed by the authorized signatories below.  Electronic signing is conducted in accordance with US FDA 21 CFR Part 11.

Signatories Position Laboratory Department

Cassandra Grzelewski Team Leader - Inorganics Thunder Bay Inorganics, Thunder Bay, Ontario

Cassandra Grzelewski Team Leader - Inorganics Thunder Bay Metals, Thunder Bay, Ontario

Julie Ruoho Teamleader Wet Chem Thunder Bay Inorganics, Thunder Bay, Ontario

Julie Ruoho Teamleader Wet Chem Thunder Bay Metals, Thunder Bay, Ontario

Shannon Veltri Supervisor - Water Chemistry Thunder Bay Inorganics, Thunder Bay, Ontario

Shannon Veltri Supervisor - Water Chemistry Thunder Bay Metals, Thunder Bay, Ontario

Shannon Veltri Supervisor - Water Chemistry Thunder Bay Microbiology, Thunder Bay, Ontario

Taelur Kachur Laboratory Analyst Thunder Bay Microbiology, Thunder Bay, Ontario
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General Comments

The ALS Quality Control (QC) report is optionally provided to ALS clients upon request.  ALS test methods include comprehensive QC checks with every analysis to ensure our high standards of quality are 

met.  Each QC result has a known or expected target value, which is compared against predetermined Data Quality Objectives (DQOs) to provide confidence in the accuracy of associated test results.  This 

report contains detailed results for all QC results applicable to this sample submission. Please refer to the ALS Quality Control Interpretation report (QCI) for applicable method references and methodology 

summaries.

Anonymous = Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number = Chemical Abstracts Service number is a unique identifier assigned to discrete substances. 

DQO = Data Quality Objective.

LOR = Limit of Reporting (detection limit). 

RPD = Relative Percent Difference

#  = Indicates a QC result that did not meet the ALS DQO.

Key :

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.
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Laboratory Duplicate (DUP) Report
A Laboratory Duplicate (DUP) is a randomly selected intralaboratory replicate sample.  Laboratory Duplicates provide information regarding method precision and sample heterogeneity.  ALS DQOs for 

Laboratory Duplicates are expressed as test -specific limits for Relative Percent Difference (RPD), or as an absolute difference limit of 2 times the LOR for low concentration duplicates within ~ 4-10 

times the LOR (cut-off is test-specific).

Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Physical Tests  (QC Lot: 1671717)

pH ---- pH units 7.92 7.93 0.01 Diff <2x LORAnonymous TY2410739-002 E108 ----0.10

Physical Tests  (QC Lot: 1671719)

Alkalinity, total (as CaCO3) ---- mg/L 205 204 0.0978% 20%Anonymous TY2410739-002 E290 ----2.0

Physical Tests  (QC Lot: 1672005)

Turbidity ---- NTU 427 420 1.65% 15%Anonymous TY2410681-001 E121 ----0.10

Physical Tests  (QC Lot: 1672287)

Colour, true ---- CU <2.0 <2.0 0 Diff <2x LORWell A TY2410716-001 E329-L ----2.0

Physical Tests  (QC Lot: 1674185)

Solids, total dissolved [TDS] ---- mg/L 802 792 1.25% 20%Anonymous TY2410763-008 E162 ----20

Physical Tests  (QC Lot: 1675144)

Alkalinity, total (as CaCO3) ---- mg/L 1560 1550 0.450% 20%Anonymous TY2410804-001 E290 ----2.0

Physical Tests  (QC Lot: 1675145)

pH ---- pH units 8.00 7.90 0.10 Diff <2x LORAnonymous TY2410804-001 E108 ----0.10

Physical Tests  (QC Lot: 1675673)

Turbidity ---- NTU 88.2 88.0 0.227% 15%Well C TY2410716-003 E121 ----0.10

Physical Tests  (QC Lot: 1677947)

Colour, true ---- CU 8.5 7.9 0.6 Diff <2x LORWell C TY2410716-003 E329-L ----2.0

Physical Tests  (QC Lot: 1681097)

Solids, total dissolved [TDS] ---- mg/L 323 337 4.39% 20%Well C TY2410716-003 E162 ----20

Anions and Nutrients  (QC Lot: 1671601)

Sulfate (as SO4) 14808-79-8 mg/L 16.9 16.6 1.85% 20%Anonymous TY2410681-001 E235.SO4 ----0.30

Anions and Nutrients  (QC Lot: 1671603)

Fluoride 16984-48-8 mg/L 2.53 2.52 0.309% 20%Anonymous TY2410681-001 E235.F ----0.020

Anions and Nutrients  (QC Lot: 1671604)

Nitrate (as N) 14797-55-8 mg/L <0.020 <0.020 0 Diff <2x LORAnonymous TY2410681-001 E235.NO3 ----0.020

Anions and Nutrients  (QC Lot: 1671605)

Nitrite (as N) 14797-65-0 mg/L <0.010 <0.010 0 Diff <2x LORAnonymous TY2410681-001 E235.NO2 ----0.010

Anions and Nutrients  (QC Lot: 1671606)

Chloride 16887-00-6 mg/L 7.74 7.63 1.33% 20%Anonymous TY2410681-001 E235.Cl ----0.50

Anions and Nutrients  (QC Lot: 1671820)
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Sub-Matrix: Water Laboratory Duplicate (DUP) Report

RPD(%) or 

Difference

Laboratory sample ID Client sample ID Analyte CAS Number LOR UnitMethod QualifierOriginal 

Result

Duplicate 

Result

Duplicate 

Limits

Anions and Nutrients  (QC Lot: 1671820)  - continued

Ammonia, total (as N) 7664-41-7 mg/L 0.755 0.754 0.0398% 20%Anonymous TY2410679-001 E298 ----0.0500

Anions and Nutrients  (QC Lot: 1672687)

Fluoride 16984-48-8 mg/L 0.032 0.032 0.0008 Diff <2x LORWell B TY2410716-002 E235.F ----0.020

Anions and Nutrients  (QC Lot: 1672688)

Nitrate (as N) 14797-55-8 mg/L 0.911 0.900 1.16% 20%Well B TY2410716-002 E235.NO3 ----0.020

Anions and Nutrients  (QC Lot: 1672689)

Nitrite (as N) 14797-65-0 mg/L <0.010 <0.010 0 Diff <2x LORWell B TY2410716-002 E235.NO2 ----0.010

Anions and Nutrients  (QC Lot: 1672690)

Chloride 16887-00-6 mg/L 25.7 25.2 1.69% 20%Well B TY2410716-002 E235.Cl ----0.50

Anions and Nutrients  (QC Lot: 1672691)

Sulfate (as SO4) 14808-79-8 mg/L 17.2 16.8 2.43% 20%Well B TY2410716-002 E235.SO4 ----0.30

Anions and Nutrients  (QC Lot: 1675384)

Ammonia, total (as N) 7664-41-7 mg/L 0.273 0.265 2.94% 20%Well C TY2410716-003 E298 ----0.0050

Anions and Nutrients  (QC Lot: 1677918)

Chloride 16887-00-6 mg/L 94.2 94.7 0.547% 20%Anonymous TY2410827-001 E235.Cl ----1.00

Anions and Nutrients  (QC Lot: 1677919)

Sulfate (as SO4) 14808-79-8 mg/L 208 206 0.939% 20%Anonymous TY2410827-001 E235.SO4 ----0.60

Anions and Nutrients  (QC Lot: 1677920)

Fluoride 16984-48-8 mg/L 0.077 0.075 0.002 Diff <2x LORAnonymous TY2410827-001 E235.F ----0.040

Anions and Nutrients  (QC Lot: 1677921)

Nitrate (as N) 14797-55-8 mg/L 12.1 12.2 0.784% 20%Anonymous TY2410827-001 E235.NO3 ----0.040

Anions and Nutrients  (QC Lot: 1677922)

Nitrite (as N) 14797-65-0 mg/L 0.039 0.039 0.0004 Diff <2x LORAnonymous TY2410827-001 E235.NO2 ----0.020

Microbiological Tests  (QC Lot: 1670245)

Coliforms, Escherichia coli [E. coli] ---- MPN/100mL 18 10 61.4% 65%Anonymous TY2410709-001 E010 ----1

Coliforms, total ---- MPN/100mL 461 548 17.1% 65%E010 ----1

Microbiological Tests  (QC Lot: 1675602)

Coliforms, Escherichia coli [E. coli] ---- MPN/100mL <1 <1 0 Diff <2x LORAnonymous TY2410860-002 E010 ----1

Coliforms, total ---- MPN/100mL 13 11 20.0% 65%E010 ----1

Total Metals  (QC Lot: 1674904)

Aluminum, total 7429-90-5 mg/L <10 µg/L <0.010 0 Diff <2x LORAnonymous TY2410588-001 E432 ----0.010

Antimony, total 7440-36-0 mg/L <0.60 µg/L <0.00060 0 Diff <2x LORE432 ----0.00060

Arsenic, total 7440-38-2 mg/L <1.0 µg/L <0.0010 0 Diff <2x LORE432 ----0.0010
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Total Metals  (QC Lot: 1674904)  - continued

Barium, total 7440-39-3 mg/L <10 µg/L <0.010 0 Diff <2x LORAnonymous TY2410588-001 E432 ----0.010

Beryllium, total 7440-41-7 mg/L <1.0 µg/L <0.0010 0 Diff <2x LORE432 ----0.0010

Bismuth, total 7440-69-9 mg/L <1.0 µg/L <0.0010 0 Diff <2x LORE432 ----0.0010

Boron, total 7440-42-8 mg/L <50 µg/L <0.05 0 Diff <2x LORE432 ----0.05

Cadmium, total 7440-43-9 mg/L <0.10 µg/L <0.00010 0 Diff <2x LORE432 ----0.00010

Calcium, total 7440-70-2 mg/L 25.6 25.5 0.108% 20%E432 ----0.50

Cesium, total 7440-46-2 mg/L <0.10 µg/L <0.00010 0 Diff <2x LORE432 ----0.00010

Chromium, total 7440-47-3 mg/L <1.0 µg/L <0.0010 0 Diff <2x LORE432 ----0.0010

Cobalt, total 7440-48-4 mg/L <0.50 µg/L <0.00050 0 Diff <2x LORE432 ----0.00050

Copper, total 7440-50-8 mg/L 13.1 µg/L 0.0129 1.78% 20%E432 ----0.0010

Iron, total 7439-89-6 mg/L <50 µg/L <0.050 0 Diff <2x LORE432 ----0.050

Lead, total 7439-92-1 mg/L <1.0 µg/L <0.0010 0 Diff <2x LORE432 ----0.0010

Lithium, total 7439-93-2 mg/L <100 µg/L <0.10 0 Diff <2x LORE432 ----0.10

Magnesium, total 7439-95-4 mg/L 1.90 1.84 0.06 Diff <2x LORE432 ----0.50

Manganese, total 7439-96-5 mg/L <1.0 µg/L <0.0010 0 Diff <2x LORE432 ----0.0010

Molybdenum, total 7439-98-7 mg/L 4.1 µg/L 0.0040 0.00010 Diff <2x LORE432 ----0.0010

Nickel, total 7440-02-0 mg/L <2.0 µg/L <0.0020 0 Diff <2x LORE432 ----0.0020

Phosphorus, total 7723-14-0 mg/L <0.050 <0.050 0 Diff <2x LORE432 ----0.050

Potassium, total 7440-09-7 mg/L 1.4 1.4 0.02 Diff <2x LORE432 ----1.0

Rubidium, total 7440-17-7 mg/L 4 µg/L 0.004 0.0001 Diff <2x LORE432 ----0.002

Selenium, total 7782-49-2 mg/L <1.0 µg/L <0.0010 0 Diff <2x LORE432 ----0.0010

Silicon, total 7440-21-3 mg/L 7200 µg/L 7.2 0.04 Diff <2x LORE432 ----1.0

Silver, total 7440-22-4 mg/L <0.10 µg/L <0.00010 0 Diff <2x LORE432 ----0.00010

Sodium, total 7440-23-5 mg/L 2.03 1.92 0.11 Diff <2x LORE432 ----0.50

Strontium, total 7440-24-6 mg/L 51.5 µg/L 0.0507 1.60% 20%E432 ----0.0010

Sulfur, total 7704-34-9 mg/L 2370 µg/L 2.32 0.04 Diff <2x LORE432 ----0.50

Tellurium, total 13494-80-9 mg/L <1.0 µg/L <0.0010 0 Diff <2x LORE432 ----0.0010

Thallium, total 7440-28-0 mg/L <0.30 µg/L <0.00030 0 Diff <2x LORE432 ----0.00030

Thorium, total 7440-29-1 mg/L <1.0 µg/L <0.0010 0 Diff <2x LORE432 ----0.0010

Tin, total 7440-31-5 mg/L <1.0 µg/L <0.0010 0 Diff <2x LORE432 ----0.0010

Titanium, total 7440-32-6 mg/L <2.0 µg/L <0.0020 0 Diff <2x LORE432 ----0.0020

Tungsten, total 7440-33-7 mg/L <10 µg/L <0.010 0 Diff <2x LORE432 ----0.010

Uranium, total 7440-61-1 mg/L 4.8 µg/L 0.0050 0.0002 Diff <2x LORE432 ----0.0020

Vanadium, total 7440-62-2 mg/L 1.6 µg/L 0.0015 0.00004 Diff <2x LORE432 ----0.0010
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Total Metals  (QC Lot: 1674904)  - continued

Zinc, total 7440-66-6 mg/L 5.9 µg/L 0.0058 0.00003 Diff <2x LORAnonymous TY2410588-001 E432 ----0.0030

Zirconium, total 7440-67-7 mg/L <4.0 µg/L <0.0040 0 Diff <2x LORE432 ----0.0040

Total Metals  (QC Lot: 1681522)

Aluminum, total 7429-90-5 mg/L <10 µg/L <0.010 0 Diff <2x LORWell C TY2410716-003 E432 ----0.010

Antimony, total 7440-36-0 mg/L <0.60 µg/L <0.00060 0 Diff <2x LORE432 ----0.00060

Arsenic, total 7440-38-2 mg/L 3.3 µg/L 0.0032 0.0001 Diff <2x LORE432 ----0.0010

Barium, total 7440-39-3 mg/L 159 µg/L 0.154 3.17% 20%E432 ----0.010

Beryllium, total 7440-41-7 mg/L <1.0 µg/L <0.0010 0 Diff <2x LORE432 ----0.0010

Bismuth, total 7440-69-9 mg/L <1.0 µg/L <0.0010 0 Diff <2x LORE432 ----0.0010

Boron, total 7440-42-8 mg/L <50 µg/L <0.05 0 Diff <2x LORE432 ----0.05

Cadmium, total 7440-43-9 mg/L <0.10 µg/L <0.00010 0 Diff <2x LORE432 ----0.00010

Calcium, total 7440-70-2 mg/L 49.2 47.3 3.79% 20%E432 ----0.50

Cesium, total 7440-46-2 mg/L <0.10 µg/L <0.00010 0 Diff <2x LORE432 ----0.00010

Chromium, total 7440-47-3 mg/L <1.0 µg/L <0.0010 0 Diff <2x LORE432 ----0.0010

Cobalt, total 7440-48-4 mg/L <0.50 µg/L <0.00050 0 Diff <2x LORE432 ----0.00050

Copper, total 7440-50-8 mg/L <1.0 µg/L <0.0010 0 Diff <2x LORE432 ----0.0010

Iron, total 7439-89-6 mg/L 25200 µg/L 25.8 2.37% 20%E432 ----0.050

Lead, total 7439-92-1 mg/L <1.0 µg/L <0.0010 0 Diff <2x LORE432 ----0.0010

Lithium, total 7439-93-2 mg/L <100 µg/L <0.10 0 Diff <2x LORE432 ----0.10

Magnesium, total 7439-95-4 mg/L 18.5 19.1 3.01% 20%E432 ----0.50

Manganese, total 7439-96-5 mg/L 863 µg/L 0.901 4.31% 20%E432 ----0.0010

Molybdenum, total 7439-98-7 mg/L <1.0 µg/L <0.0010 0 Diff <2x LORE432 ----0.0010

Nickel, total 7440-02-0 mg/L <2.0 µg/L <0.0020 0 Diff <2x LORE432 ----0.0020

Phosphorus, total 7723-14-0 mg/L <0.050 <0.050 0 Diff <2x LORE432 ----0.050

Potassium, total 7440-09-7 mg/L 1.8 1.8 0.02 Diff <2x LORE432 ----1.0

Rubidium, total 7440-17-7 mg/L 3 µg/L 0.003 0.00009 Diff <2x LORE432 ----0.002

Selenium, total 7782-49-2 mg/L <1.0 µg/L <0.0010 0 Diff <2x LORE432 ----0.0010

Silicon, total 7440-21-3 mg/L 16300 µg/L 15.9 2.56% 20%E432 ----1.0

Silver, total 7440-22-4 mg/L <0.10 µg/L <0.00010 0 Diff <2x LORE432 ----0.00010

Sodium, total 7440-23-5 mg/L 19.7 20.2 2.51% 20%E432 ----0.50

Strontium, total 7440-24-6 mg/L 73.6 µg/L 0.0734 0.166% 20%E432 ----0.0010

Sulfur, total 7704-34-9 mg/L 1120 µg/L 0.96 0.15 Diff <2x LORE432 ----0.50

Tellurium, total 13494-80-9 mg/L <1.0 µg/L <0.0010 0 Diff <2x LORE432 ----0.0010

Thallium, total 7440-28-0 mg/L <0.30 µg/L <0.00030 0 Diff <2x LORE432 ----0.00030
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Total Metals  (QC Lot: 1681522)  - continued

Thorium, total 7440-29-1 mg/L <1.0 µg/L <0.0010 0 Diff <2x LORWell C TY2410716-003 E432 ----0.0010

Tin, total 7440-31-5 mg/L <1.0 µg/L <0.0010 0 Diff <2x LORE432 ----0.0010

Titanium, total 7440-32-6 mg/L <2.0 µg/L <0.0020 0 Diff <2x LORE432 ----0.0020

Tungsten, total 7440-33-7 mg/L <10 µg/L <0.010 0 Diff <2x LORE432 ----0.010

Uranium, total 7440-61-1 mg/L <2.0 µg/L <0.0020 0 Diff <2x LORE432 ----0.0020

Vanadium, total 7440-62-2 mg/L 1.2 µg/L 0.0011 0.00007 Diff <2x LORE432 ----0.0010

Zinc, total 7440-66-6 mg/L <3.0 µg/L <0.0030 0 Diff <2x LORE432 ----0.0030

Zirconium, total 7440-67-7 mg/L <4.0 µg/L <0.0040 0 Diff <2x LORE432 ----0.0040
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Method Blank (MB) Report

A Method Blank is an analyte-free matrix that undergoes sample processing identical to that carried out for test samples.  Method Blank results are used to monitor and control for potential 

contamination from the laboratory environment and reagents.  For most tests, the DQO for Method Blanks is for the result to be < LOR.

Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Physical Tests  (QCLot: 1671719)

Alkalinity, total (as CaCO3) ---- E290 1 mg/L <1.0 ----

Physical Tests  (QCLot: 1672005)

Turbidity ---- E121 0.1 NTU <0.10 ----

Physical Tests  (QCLot: 1672287)

Colour, true ---- E329-L 2 CU <2.0 ----

Physical Tests  (QCLot: 1674185)

Solids, total dissolved [TDS] ---- E162 10 mg/L <10 ----

Physical Tests  (QCLot: 1675144)

Alkalinity, total (as CaCO3) ---- E290 1 mg/L <1.0 ----

Physical Tests  (QCLot: 1675673)

Turbidity ---- E121 0.1 NTU <0.10 ----

Physical Tests  (QCLot: 1677947)

Colour, true ---- E329-L 2 CU <2.0 ----

Physical Tests  (QCLot: 1681097)

Solids, total dissolved [TDS] ---- E162 10 mg/L <10 ----

Anions and Nutrients  (QCLot: 1671601)

Sulfate (as SO4) 14808-79-8 E235.SO4 0.3 mg/L <0.30 ----

Anions and Nutrients  (QCLot: 1671603)

Fluoride 16984-48-8 E235.F 0.02 mg/L <0.020 ----

Anions and Nutrients  (QCLot: 1671604)

Nitrate (as N) 14797-55-8 E235.NO3 0.02 mg/L <0.020 ----

Anions and Nutrients  (QCLot: 1671605)

Nitrite (as N) 14797-65-0 E235.NO2 0.01 mg/L <0.010 ----

Anions and Nutrients  (QCLot: 1671606)

Chloride 16887-00-6 E235.Cl 0.5 mg/L <0.50 ----

Anions and Nutrients  (QCLot: 1671820)

Ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 1672687)

Fluoride 16984-48-8 E235.F 0.02 mg/L <0.020 ----

Anions and Nutrients  (QCLot: 1672688)

Nitrate (as N) 14797-55-8 E235.NO3 0.02 mg/L <0.020 ----

Anions and Nutrients  (QCLot: 1672689)
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Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Anions and Nutrients  (QCLot: 1672689)  - continued

Nitrite (as N) 14797-65-0 E235.NO2 0.01 mg/L <0.010 ----

Anions and Nutrients  (QCLot: 1672690)

Chloride 16887-00-6 E235.Cl 0.5 mg/L <0.50 ----

Anions and Nutrients  (QCLot: 1672691)

Sulfate (as SO4) 14808-79-8 E235.SO4 0.3 mg/L <0.30 ----

Anions and Nutrients  (QCLot: 1675384)

Ammonia, total (as N) 7664-41-7 E298 0.005 mg/L <0.0050 ----

Anions and Nutrients  (QCLot: 1677918)

Chloride 16887-00-6 E235.Cl 0.5 mg/L <0.50 ----

Anions and Nutrients  (QCLot: 1677919)

Sulfate (as SO4) 14808-79-8 E235.SO4 0.3 mg/L <0.30 ----

Anions and Nutrients  (QCLot: 1677920)

Fluoride 16984-48-8 E235.F 0.02 mg/L <0.020 ----

Anions and Nutrients  (QCLot: 1677921)

Nitrate (as N) 14797-55-8 E235.NO3 0.02 mg/L <0.020 ----

Anions and Nutrients  (QCLot: 1677922)

Nitrite (as N) 14797-65-0 E235.NO2 0.01 mg/L <0.010 ----

Microbiological Tests  (QCLot: 1670245)

Coliforms, Escherichia coli [E. coli] ---- E010 1 MPN/100mL <1 ----

Coliforms, total ---- E010 1 MPN/100mL <1 ----

Microbiological Tests  (QCLot: 1675602)

Coliforms, Escherichia coli [E. coli] ---- E010 1 MPN/100mL <1 ----

Coliforms, total ---- E010 1 MPN/100mL <1 ----

Total Metals  (QCLot: 1674904)

Aluminum, total 7429-90-5 E432 0.01 mg/L <0.010 ----

Antimony, total 7440-36-0 E432 0.0006 mg/L <0.00060 ----

Arsenic, total 7440-38-2 E432 0.001 mg/L <0.0010 ----

Barium, total 7440-39-3 E432 0.01 mg/L <0.010 ----

Beryllium, total 7440-41-7 E432 0.001 mg/L <0.0010 ----

Bismuth, total 7440-69-9 E432 0.001 mg/L <0.0010 ----

Boron, total 7440-42-8 E432 0.05 mg/L <0.05 ----

Cadmium, total 7440-43-9 E432 0.0001 mg/L <0.00010 ----

Calcium, total 7440-70-2 E432 0.5 mg/L <0.50 ----

Cesium, total 7440-46-2 E432 0.0001 mg/L <0.00010 ----

Chromium, total 7440-47-3 E432 0.001 mg/L <0.0010 ----
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Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Total Metals  (QCLot: 1674904)  - continued

Cobalt, total 7440-48-4 E432 0.0005 mg/L <0.00050 ----

Copper, total 7440-50-8 E432 0.001 mg/L <0.0010 ----

Iron, total 7439-89-6 E432 0.05 mg/L <0.050 ----

Lead, total 7439-92-1 E432 0.001 mg/L <0.0010 ----

Lithium, total 7439-93-2 E432 0.1 mg/L <0.10 ----

Magnesium, total 7439-95-4 E432 0.5 mg/L <0.50 ----

Manganese, total 7439-96-5 E432 0.001 mg/L <0.0010 ----

Molybdenum, total 7439-98-7 E432 0.001 mg/L <0.0010 ----

Nickel, total 7440-02-0 E432 0.002 mg/L <0.0020 ----

Phosphorus, total 7723-14-0 E432 0.05 mg/L <0.050 ----

Potassium, total 7440-09-7 E432 1 mg/L <1.0 ----

Rubidium, total 7440-17-7 E432 0.002 mg/L <0.002 ----

Selenium, total 7782-49-2 E432 0.001 mg/L <0.0010 ----

Silicon, total 7440-21-3 E432 1 mg/L <1.0 ----

Silver, total 7440-22-4 E432 0.0001 mg/L <0.00010 ----

Sodium, total 7440-23-5 E432 0.5 mg/L <0.50 ----

Strontium, total 7440-24-6 E432 0.001 mg/L <0.0010 ----

Sulfur, total 7704-34-9 E432 0.5 mg/L <0.50 ----

Tellurium, total 13494-80-9 E432 0.001 mg/L <0.0010 ----

Thallium, total 7440-28-0 E432 0.0003 mg/L <0.00030 ----

Thorium, total 7440-29-1 E432 0.001 mg/L <0.0010 ----

Tin, total 7440-31-5 E432 0.001 mg/L <0.0010 ----

Titanium, total 7440-32-6 E432 0.002 mg/L <0.0020 ----

Tungsten, total 7440-33-7 E432 0.01 mg/L <0.010 ----

Uranium, total 7440-61-1 E432 0.002 mg/L <0.0020 ----

Vanadium, total 7440-62-2 E432 0.001 mg/L <0.0010 ----

Zinc, total 7440-66-6 E432 0.003 mg/L <0.0030 ----

Zirconium, total 7440-67-7 E432 0.004 mg/L <0.0040 ----

Total Metals  (QCLot: 1681522)

Aluminum, total 7429-90-5 E432 0.01 mg/L <0.010 ----

Antimony, total 7440-36-0 E432 0.0006 mg/L <0.00060 ----

Arsenic, total 7440-38-2 E432 0.001 mg/L <0.0010 ----

Barium, total 7440-39-3 E432 0.01 mg/L <0.010 ----

Beryllium, total 7440-41-7 E432 0.001 mg/L <0.0010 ----

Bismuth, total 7440-69-9 E432 0.001 mg/L <0.0010 ----
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Sub-Matrix: Water

ResultAnalyte CAS Number LOR UnitMethod Qualifier

Total Metals  (QCLot: 1681522)  - continued

Boron, total 7440-42-8 E432 0.05 mg/L <0.05 ----

Cadmium, total 7440-43-9 E432 0.0001 mg/L <0.00010 ----

Calcium, total 7440-70-2 E432 0.5 mg/L <0.50 ----

Cesium, total 7440-46-2 E432 0.0001 mg/L <0.00010 ----

Chromium, total 7440-47-3 E432 0.001 mg/L <0.0010 ----

Cobalt, total 7440-48-4 E432 0.0005 mg/L <0.00050 ----

Copper, total 7440-50-8 E432 0.001 mg/L <0.0010 ----

Iron, total 7439-89-6 E432 0.05 mg/L <0.050 ----

Lead, total 7439-92-1 E432 0.001 mg/L <0.0010 ----

Lithium, total 7439-93-2 E432 0.1 mg/L <0.10 ----

Magnesium, total 7439-95-4 E432 0.5 mg/L <0.50 ----

Manganese, total 7439-96-5 E432 0.001 mg/L <0.0010 ----

Molybdenum, total 7439-98-7 E432 0.001 mg/L <0.0010 ----

Nickel, total 7440-02-0 E432 0.002 mg/L <0.0020 ----

Phosphorus, total 7723-14-0 E432 0.05 mg/L <0.050 ----

Potassium, total 7440-09-7 E432 1 mg/L <1.0 ----

Rubidium, total 7440-17-7 E432 0.002 mg/L <0.002 ----

Selenium, total 7782-49-2 E432 0.001 mg/L <0.0010 ----

Silicon, total 7440-21-3 E432 1 mg/L <1.0 ----

Silver, total 7440-22-4 E432 0.0001 mg/L <0.00010 ----

Sodium, total 7440-23-5 E432 0.5 mg/L <0.50 ----

Strontium, total 7440-24-6 E432 0.001 mg/L <0.0010 ----

Sulfur, total 7704-34-9 E432 0.5 mg/L <0.50 ----

Tellurium, total 13494-80-9 E432 0.001 mg/L <0.0010 ----

Thallium, total 7440-28-0 E432 0.0003 mg/L <0.00030 ----

Thorium, total 7440-29-1 E432 0.001 mg/L <0.0010 ----

Tin, total 7440-31-5 E432 0.001 mg/L <0.0010 ----

Titanium, total 7440-32-6 E432 0.002 mg/L <0.0020 ----

Tungsten, total 7440-33-7 E432 0.01 mg/L <0.010 ----

Uranium, total 7440-61-1 E432 0.002 mg/L <0.0020 ----

Vanadium, total 7440-62-2 E432 0.001 mg/L <0.0010 ----

Zinc, total 7440-66-6 E432 0.003 mg/L <0.0030 ----

Zirconium, total 7440-67-7 E432 0.004 mg/L <0.0040 ----
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Laboratory Control Sample (LCS) Report

A Laboratory Control Sample (LCS) is an analyte-free matrix that has been fortified (spiked) with test analytes at known concentration and processed in an identical manner to test samples.  LCS 

results are expressed as percent recovery, and are used to monitor and control test method accuracy and precision, independent of test sample matrix.

Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Target Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Physical Tests (QCLot: 1671717)
pH ---- E108 ---- pH units 7 pH units ----10298.0100

Physical Tests (QCLot: 1671719)
Alkalinity, total (as CaCO3) ---- E290 1 mg/L 200 mg/L ----11585.0104

Physical Tests (QCLot: 1672005)
Turbidity ---- E121 0.1 NTU 200 NTU ----11585.098.5

Physical Tests (QCLot: 1672287)
Colour, true ---- E329-L 2 CU 60 CU ----11585.0102

Physical Tests (QCLot: 1674185)
Solids, total dissolved [TDS] ---- E162 10 mg/L 1000 mg/L ----11585.0103

Physical Tests (QCLot: 1675144)
Alkalinity, total (as CaCO3) ---- E290 1 mg/L 200 mg/L ----11585.0107

Physical Tests (QCLot: 1675145)
pH ---- E108 ---- pH units 7 pH units ----10298.0101

Physical Tests (QCLot: 1675673)
Turbidity ---- E121 0.1 NTU 200 NTU ----11585.0100.0

Physical Tests (QCLot: 1677947)
Colour, true ---- E329-L 2 CU 60 CU ----11585.0109

Physical Tests (QCLot: 1681097)
Solids, total dissolved [TDS] ---- E162 10 mg/L 1000 mg/L ----11585.095.2

Anions and Nutrients (QCLot: 1671601)
Sulfate (as SO4) 14808-79-8 E235.SO4 0.3 mg/L 100 mg/L ----11090.0108

Anions and Nutrients (QCLot: 1671603)
Fluoride 16984-48-8 E235.F 0.02 mg/L 1 mg/L ----11090.0105

Anions and Nutrients (QCLot: 1671604)
Nitrate (as N) 14797-55-8 E235.NO3 0.02 mg/L 2.5 mg/L ----11090.0108

Anions and Nutrients (QCLot: 1671605)
Nitrite (as N) 14797-65-0 E235.NO2 0.01 mg/L 0.5 mg/L ----11090.0103

Anions and Nutrients (QCLot: 1671606)
Chloride 16887-00-6 E235.Cl 0.5 mg/L 100 mg/L ----11090.0109

Anions and Nutrients (QCLot: 1671820)
Ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 0.2 mg/L ----11585.0101
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Sub-Matrix: Water Laboratory Control Sample (LCS) Report

Recovery Limits (%)Recovery (%)Spike

Target Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Anions and Nutrients (QCLot: 1672687)
Fluoride 16984-48-8 E235.F 0.02 mg/L 1 mg/L ----11090.096.2

Anions and Nutrients (QCLot: 1672688)
Nitrate (as N) 14797-55-8 E235.NO3 0.02 mg/L 2.5 mg/L ----11090.099.7

Anions and Nutrients (QCLot: 1672689)
Nitrite (as N) 14797-65-0 E235.NO2 0.01 mg/L 0.5 mg/L ----11090.098.9

Anions and Nutrients (QCLot: 1672690)
Chloride 16887-00-6 E235.Cl 0.5 mg/L 100 mg/L ----11090.0103

Anions and Nutrients (QCLot: 1672691)
Sulfate (as SO4) 14808-79-8 E235.SO4 0.3 mg/L 100 mg/L ----11090.0104

Anions and Nutrients (QCLot: 1675384)
Ammonia, total (as N) 7664-41-7 E298 0.005 mg/L 0.2 mg/L ----11585.0104

Anions and Nutrients (QCLot: 1677918)
Chloride 16887-00-6 E235.Cl 0.5 mg/L 100 mg/L ----11090.0109

Anions and Nutrients (QCLot: 1677919)
Sulfate (as SO4) 14808-79-8 E235.SO4 0.3 mg/L 100 mg/L ----11090.0108

Anions and Nutrients (QCLot: 1677920)
Fluoride 16984-48-8 E235.F 0.02 mg/L 1 mg/L ----11090.095.8

Anions and Nutrients (QCLot: 1677921)
Nitrate (as N) 14797-55-8 E235.NO3 0.02 mg/L 2.5 mg/L ----11090.0105

Anions and Nutrients (QCLot: 1677922)
Nitrite (as N) 14797-65-0 E235.NO2 0.01 mg/L 0.5 mg/L ----11090.0102

Total Metals (QCLot: 1674904)
Aluminum, total 7429-90-5 E432 0.01 mg/L 0.1 mg/L ----12080.0103

Antimony, total 7440-36-0 E432 0.0006 mg/L 0.05 mg/L ----12080.0101

Arsenic, total 7440-38-2 E432 0.001 mg/L 0.05 mg/L ----12080.0104

Barium, total 7440-39-3 E432 0.01 mg/L 0.012 mg/L ----12080.0105

Beryllium, total 7440-41-7 E432 0.001 mg/L 0.005 mg/L ----12080.0106

Bismuth, total 7440-69-9 E432 0.001 mg/L 0.05 mg/L ----12080.095.4

Boron, total 7440-42-8 E432 0.05 mg/L 0.05 mg/L ----12080.093.1

Cadmium, total 7440-43-9 E432 0.0001 mg/L 0.005 mg/L ----12080.0101

Calcium, total 7440-70-2 E432 0.5 mg/L 2.5 mg/L ----12080.0100

Cesium, total 7440-46-2 E432 0.0001 mg/L 0.002 mg/L ----12080.0103

Chromium, total 7440-47-3 E432 0.001 mg/L 0.012 mg/L ----12080.0101

Cobalt, total 7440-48-4 E432 0.0005 mg/L 0.012 mg/L ----12080.0103

Copper, total 7440-50-8 E432 0.001 mg/L 0.012 mg/L ----12080.0101
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Recovery Limits (%)Recovery (%)Spike

Target Concentration HighLCSAnalyte CAS Number LOR UnitMethod Low Qualifier

Total Metals (QCLot: 1674904)  - continued
Iron, total 7439-89-6 E432 0.05 mg/L 0.05 mg/L ----12080.0101

Lead, total 7439-92-1 E432 0.001 mg/L 0.025 mg/L ----12080.0102

Lithium, total 7439-93-2 E432 0.1 mg/L 0.012 mg/L ----12080.0105

Magnesium, total 7439-95-4 E432 0.5 mg/L 2.5 mg/L ----12080.0106

Manganese, total 7439-96-5 E432 0.001 mg/L 0.012 mg/L ----12080.098.2

Molybdenum, total 7439-98-7 E432 0.001 mg/L 0.012 mg/L ----12080.0102

Nickel, total 7440-02-0 E432 0.002 mg/L 0.025 mg/L ----12080.097.2

Phosphorus, total 7723-14-0 E432 0.05 mg/L 0.5 mg/L ----12080.0119

Potassium, total 7440-09-7 E432 1 mg/L 2.5 mg/L ----12080.0101

Rubidium, total 7440-17-7 E432 0.002 mg/L 0.005 mg/L ----12080.0104

Selenium, total 7782-49-2 E432 0.001 mg/L 0.05 mg/L ----12080.0103

Silicon, total 7440-21-3 E432 1 mg/L 0.5 mg/L ----12080.0111

Silver, total 7440-22-4 E432 0.0001 mg/L 0.005 mg/L ----12080.096.9

Sodium, total 7440-23-5 E432 0.5 mg/L 2.5 mg/L ----12080.098.4

Strontium, total 7440-24-6 E432 0.001 mg/L 0.012 mg/L ----12080.0101

Sulfur, total 7704-34-9 E432 0.5 mg/L 2.5 mg/L ----12080.0110

Tellurium, total 13494-80-9 E432 0.001 mg/L 0.005 mg/L ----12080.096.5

Thallium, total 7440-28-0 E432 0.0003 mg/L 0.05 mg/L ----12080.099.3

Thorium, total 7440-29-1 E432 0.001 mg/L 0.005 mg/L ----12080.095.5

Tin, total 7440-31-5 E432 0.001 mg/L 0.025 mg/L ----12080.0101

Titanium, total 7440-32-6 E432 0.002 mg/L 0.012 mg/L ----12080.0100

Tungsten, total 7440-33-7 E432 0.01 mg/L 0.005 mg/L ----12080.0101

Uranium, total 7440-61-1 E432 0.002 mg/L 0 mg/L ----12080.099.6

Vanadium, total 7440-62-2 E432 0.001 mg/L 0.025 mg/L ----12080.0103

Zinc, total 7440-66-6 E432 0.003 mg/L 0.025 mg/L ----12080.094.4

Zirconium, total 7440-67-7 E432 0.004 mg/L 0.005 mg/L ----12080.0102

Total Metals (QCLot: 1681522)
Aluminum, total 7429-90-5 E432 0.01 mg/L 0.1 mg/L ----12080.097.5

Antimony, total 7440-36-0 E432 0.0006 mg/L 0.05 mg/L ----12080.0101

Arsenic, total 7440-38-2 E432 0.001 mg/L 0.05 mg/L ----12080.0105

Barium, total 7440-39-3 E432 0.01 mg/L 0.012 mg/L ----12080.094.7

Beryllium, total 7440-41-7 E432 0.001 mg/L 0.005 mg/L ----12080.0105

Bismuth, total 7440-69-9 E432 0.001 mg/L 0.05 mg/L ----12080.0101

Boron, total 7440-42-8 E432 0.05 mg/L 0.05 mg/L ----12080.098.6

Cadmium, total 7440-43-9 E432 0.0001 mg/L 0.005 mg/L ----12080.095.6

Calcium, total 7440-70-2 E432 0.5 mg/L 2.5 mg/L ----12080.0101
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Total Metals (QCLot: 1681522)  - continued
Cesium, total 7440-46-2 E432 0.0001 mg/L 0.002 mg/L ----12080.0102

Chromium, total 7440-47-3 E432 0.001 mg/L 0.012 mg/L ----12080.095.8

Cobalt, total 7440-48-4 E432 0.0005 mg/L 0.012 mg/L ----12080.0100

Copper, total 7440-50-8 E432 0.001 mg/L 0.012 mg/L ----12080.0101

Iron, total 7439-89-6 E432 0.05 mg/L 0.05 mg/L ----12080.0106

Lead, total 7439-92-1 E432 0.001 mg/L 0.025 mg/L ----12080.097.6

Lithium, total 7439-93-2 E432 0.1 mg/L 0.012 mg/L ----12080.0105

Magnesium, total 7439-95-4 E432 0.5 mg/L 2.5 mg/L ----12080.0101

Manganese, total 7439-96-5 E432 0.001 mg/L 0.012 mg/L ----12080.097.9

Molybdenum, total 7439-98-7 E432 0.001 mg/L 0.012 mg/L ----12080.0104

Nickel, total 7440-02-0 E432 0.002 mg/L 0.025 mg/L ----12080.0102

Phosphorus, total 7723-14-0 E432 0.05 mg/L 0.5 mg/L ----12080.0109

Potassium, total 7440-09-7 E432 1 mg/L 2.5 mg/L ----12080.0100

Rubidium, total 7440-17-7 E432 0.002 mg/L 0.005 mg/L ----12080.099.4

Selenium, total 7782-49-2 E432 0.001 mg/L 0.05 mg/L ----12080.0101

Silicon, total 7440-21-3 E432 1 mg/L 0.5 mg/L ----12080.0105

Silver, total 7440-22-4 E432 0.0001 mg/L 0.005 mg/L ----12080.099.0

Sodium, total 7440-23-5 E432 0.5 mg/L 2.5 mg/L ----12080.0102

Strontium, total 7440-24-6 E432 0.001 mg/L 0.012 mg/L ----12080.098.6

Sulfur, total 7704-34-9 E432 0.5 mg/L 2.5 mg/L ----12080.0102

Tellurium, total 13494-80-9 E432 0.001 mg/L 0.005 mg/L ----12080.0102

Thallium, total 7440-28-0 E432 0.0003 mg/L 0.05 mg/L ----12080.0100

Thorium, total 7440-29-1 E432 0.001 mg/L 0.005 mg/L ----12080.089.6

Tin, total 7440-31-5 E432 0.001 mg/L 0.025 mg/L ----12080.097.7

Titanium, total 7440-32-6 E432 0.002 mg/L 0.012 mg/L ----12080.095.8

Tungsten, total 7440-33-7 E432 0.01 mg/L 0.005 mg/L ----12080.0101

Uranium, total 7440-61-1 E432 0.002 mg/L 0 mg/L ----12080.096.9

Vanadium, total 7440-62-2 E432 0.001 mg/L 0.025 mg/L ----12080.099.0

Zinc, total 7440-66-6 E432 0.003 mg/L 0.025 mg/L ----12080.099.4

Zirconium, total 7440-67-7 E432 0.004 mg/L 0.005 mg/L ----12080.098.9
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Matrix Spike (MS) Report
A Matrix Spike (MS) is a randomly selected intra-laboratory replicate sample that has been fortified (spiked) with test analytes at known concentration, and processed in an identical manner to test 

samples.  Matrix Spikes provide information regarding analyte recovery and potential matrix effects.  MS DQO exceedances due to sample matrix may sometimes be unavoidable; in such cases, test 

results for the associated sample (or similar samples) may be subject to bias. ND – Recovery not determined, background level >= 1x spike level.

Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample ID Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 1671601)

Anonymous TY2410684-002 14808-79-8 E235.SO4Sulfate (as SO4) 100 mg/L 12575.089.6 ----89.6 mg/L

Anions and Nutrients  (QCLot: 1671603)

Anonymous TY2410684-002 16984-48-8 E235.FFluoride 1 mg/L 12575.088.8 ----0.888 mg/L

Anions and Nutrients  (QCLot: 1671604)

Anonymous TY2410684-002 14797-55-8 E235.NO3Nitrate (as N) ---- 12575.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 1671605)

Anonymous TY2410684-002 14797-65-0 E235.NO2Nitrite (as N) 0.5 mg/L 12575.090.5 ----0.452 mg/L

Anions and Nutrients  (QCLot: 1671606)

Well A TY2410716-001 16887-00-6 E235.ClChloride 100 mg/L 12575.093.0 ----93.0 mg/L

Anions and Nutrients  (QCLot: 1671820)

Anonymous TY2410682-001 7664-41-7 E298Ammonia, total (as N) ---- 12575.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 1672688)

Anonymous TY2410717-001 14797-55-8 E235.NO3Nitrate (as N) 2.5 mg/L 12575.095.0 ----2.37 mg/L

Anions and Nutrients  (QCLot: 1672689)

Anonymous TY2410717-001 14797-65-0 E235.NO2Nitrite (as N) 0.5 mg/L 12575.099.4 ----0.497 mg/L

Anions and Nutrients  (QCLot: 1672690)

Anonymous TY2410717-001 16887-00-6 E235.ClChloride 100 mg/L 12575.0100 ----100 mg/L

Anions and Nutrients  (QCLot: 1672691)

Anonymous TY2410717-001 14808-79-8 E235.SO4Sulfate (as SO4) 100 mg/L 12575.099.3 ----99.3 mg/L

Anions and Nutrients  (QCLot: 1675384)

Anonymous TY2410763-001 7664-41-7 E298Ammonia, total (as N) ---- 12575.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 1677918)

Anonymous TY2410827-001 16887-00-6 E235.ClChloride 200 mg/L 12575.0108 ----216 mg/L

Anions and Nutrients  (QCLot: 1677919)

Anonymous TY2410827-001 14808-79-8 E235.SO4Sulfate (as SO4) ---- 12575.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 1677920)

Anonymous TY2410827-001 16984-48-8 E235.FFluoride 2 mg/L 12575.098.8 ----1.98 mg/L

Anions and Nutrients  (QCLot: 1677921)

Anonymous TY2410827-001 14797-55-8 E235.NO3Nitrate (as N) ---- 12575.0ND ----ND mg/L

Anions and Nutrients  (QCLot: 1677922)
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Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample ID Concentration MS Low High QualifierTarget

Anions and Nutrients  (QCLot: 1677922)  - continued

Anonymous TY2410827-001 14797-65-0 E235.NO2Nitrite (as N) 1 mg/L 12575.0104 ----1.04 mg/L

Total Metals  (QCLot: 1674904)

Anonymous TY2410688-002 7429-90-5 E432Aluminum, total 0.2 mg/L 13070.097.0 ----0.194 mg/L

7440-36-0 E432Antimony, total 0.02 mg/L 13070.0103 ----0.0207 mg/L

7440-38-2 E432Arsenic, total 0.02 mg/L 13070.0102 ----0.0205 mg/L

7440-39-3 E432Barium, total 0.02 mg/L 13070.0103 ----0.021 mg/L

7440-41-7 E432Beryllium, total 0.04 mg/L 13070.0105 ----0.0420 mg/L

7440-69-9 E432Bismuth, total 0.01 mg/L 13070.085.5 ----0.0086 mg/L

7440-42-8 E432Boron, total 0.1 mg/L 13070.091.9 ----0.09 mg/L

7440-43-9 E432Cadmium, total 0.004 mg/L 13070.0102 ----0.00406 mg/L

7440-70-2 E432Calcium, total ---- 13070.0ND ----ND mg/L

7440-46-2 E432Cesium, total 0.01 mg/L 13070.0105 ----0.0105 mg/L

7440-47-3 E432Chromium, total 0.04 mg/L 13070.0104 ----0.0416 mg/L

7440-48-4 E432Cobalt, total 0.02 mg/L 13070.0102 ----0.0203 mg/L

7440-50-8 E432Copper, total ---- 13070.0ND ----ND mg/L

7439-89-6 E432Iron, total 2 mg/L 13070.0102 ----2.04 mg/L

7439-92-1 E432Lead, total 0.02 mg/L 13070.099.9 ----0.0200 mg/L

7439-93-2 E432Lithium, total 0.1 mg/L 13070.0103 ----0.10 mg/L

7439-95-4 E432Magnesium, total ---- 13070.0ND ----ND mg/L

7439-96-5 E432Manganese, total 0.02 mg/L 13070.0101 ----0.0202 mg/L

7439-98-7 E432Molybdenum, total 0.02 mg/L 13070.0103 ----0.0206 mg/L

7440-02-0 E432Nickel, total 0.04 mg/L 13070.099.6 ----0.0398 mg/L

7723-14-0 E432Phosphorus, total 10 mg/L 13070.0109 ----10.9 mg/L

7440-09-7 E432Potassium, total 4 mg/L 13070.0102 ----4.1 mg/L

7440-17-7 E432Rubidium, total 0.02 mg/L 13070.0103 ----0.020 mg/L

7782-49-2 E432Selenium, total 0.04 mg/L 13070.0110 ----0.0438 mg/L

7440-21-3 E432Silicon, total 10 mg/L 13070.093.1 ----9.3 mg/L

7440-22-4 E432Silver, total 0.004 mg/L 13070.0104 ----0.00416 mg/L

7440-23-5 E432Sodium, total ---- 13070.0ND ----ND mg/L

7440-24-6 E432Strontium, total 0.02 mg/L 13070.0106 ----0.0212 mg/L

7704-34-9 E432Sulfur, total 20 mg/L 13070.0105 ----20.9 mg/L

13494-80-9 E432Tellurium, total 0.04 mg/L 13070.0105 ----0.0419 mg/L

7440-28-0 E432Thallium, total 0.004 mg/L 13070.095.2 ----0.00381 mg/L

7440-29-1 E432Thorium, total 0.02 mg/L 13070.0100 ----0.0201 mg/L

7440-31-5 E432Tin, total 0.02 mg/L 13070.0100 ----0.0200 mg/L

7440-32-6 E432Titanium, total 0.04 mg/L 13070.0101 ----0.0406 mg/L

7440-33-7 E432Tungsten, total 0.02 mg/L 13070.097.9 ----0.020 mg/L

7440-61-1 E432Uranium, total 0.004 mg/L 13070.098.3 ----0.0039 mg/L

7440-62-2 E432Vanadium, total 0.1 mg/L 13070.0104 ----0.104 mg/L

7440-66-6 E432Zinc, total 0.4 mg/L 13070.099.9 ----0.399 mg/L

7440-67-7 E432Zirconium, total 0.04 mg/L 13070.0106 ----0.0425 mg/L

Total Metals  (QCLot: 1681522)

Anonymous TY2410767-001 7429-90-5 E432Aluminum, total 0.2 mg/L 13070.087.0 ----0.174 mg/L
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Sub-Matrix: Water Matrix Spike (MS) Report

Recovery (%) Recovery Limits (%)Spike 

MethodCAS NumberAnalyteClient sample IDLaboratory sample ID Concentration MS Low High QualifierTarget

Total Metals  (QCLot: 1681522)  - continued

Anonymous TY2410767-001 7440-36-0 E432Antimony, total 0.02 mg/L 13070.0102 ----0.0204 mg/L

7440-38-2 E432Arsenic, total 0.02 mg/L 13070.0100 ----0.0201 mg/L

7440-39-3 E432Barium, total 0.02 mg/L 13070.090.2 ----0.018 mg/L

7440-41-7 E432Beryllium, total 0.04 mg/L 13070.098.7 ----0.0395 mg/L

7440-69-9 E432Bismuth, total 0.01 mg/L 13070.079.8 ----0.0080 mg/L

7440-42-8 E432Boron, total 0.1 mg/L 13070.0106 ----0.11 mg/L

7440-43-9 E432Cadmium, total 0.004 mg/L 13070.094.3 ----0.00377 mg/L

7440-70-2 E432Calcium, total ---- 13070.0ND ----ND mg/L

7440-46-2 E432Cesium, total 0.01 mg/L 13070.096.8 ----0.00968 mg/L

7440-47-3 E432Chromium, total 0.04 mg/L 13070.095.0 ----0.0380 mg/L

7440-48-4 E432Cobalt, total 0.02 mg/L 13070.095.2 ----0.0190 mg/L

7440-50-8 E432Copper, total 0.02 mg/L 13070.094.6 ----0.0189 mg/L

7439-89-6 E432Iron, total 2 mg/L 13070.099.0 ----1.98 mg/L

7439-92-1 E432Lead, total 0.02 mg/L 13070.092.2 ----0.0184 mg/L

7439-93-2 E432Lithium, total 0.1 mg/L 13070.097.6 ----0.10 mg/L

7439-95-4 E432Magnesium, total ---- 13070.0ND ----ND mg/L

7439-96-5 E432Manganese, total 0.02 mg/L 13070.093.6 ----0.0187 mg/L

7439-98-7 E432Molybdenum, total 0.02 mg/L 13070.099.8 ----0.0200 mg/L

7440-02-0 E432Nickel, total 0.04 mg/L 13070.098.1 ----0.0392 mg/L

7723-14-0 E432Phosphorus, total 10 mg/L 13070.099.8 ----9.98 mg/L

7440-09-7 E432Potassium, total 4 mg/L 13070.095.2 ----3.8 mg/L

7440-17-7 E432Rubidium, total 0.02 mg/L 13070.097.4 ----0.019 mg/L

7782-49-2 E432Selenium, total 0.04 mg/L 13070.0105 ----0.0419 mg/L

7440-21-3 E432Silicon, total 10 mg/L 13070.086.1 ----8.6 mg/L

7440-22-4 E432Silver, total 0.004 mg/L 13070.098.1 ----0.00392 mg/L

7440-23-5 E432Sodium, total ---- 13070.0ND ----ND mg/L

7440-24-6 E432Strontium, total ---- 13070.0ND ----ND mg/L

7704-34-9 E432Sulfur, total 20 mg/L 13070.099.6 ----19.9 mg/L

13494-80-9 E432Tellurium, total 0.04 mg/L 13070.0109 ----0.0437 mg/L

7440-28-0 E432Thallium, total 0.004 mg/L 13070.091.2 ----0.00365 mg/L

7440-29-1 E432Thorium, total 0.02 mg/L 13070.088.3 ----0.0176 mg/L

7440-31-5 E432Tin, total 0.02 mg/L 13070.095.5 ----0.0191 mg/L

7440-32-6 E432Titanium, total 0.04 mg/L 13070.093.2 ----0.0373 mg/L

7440-33-7 E432Tungsten, total 0.02 mg/L 13070.095.8 ----0.019 mg/L

7440-61-1 E432Uranium, total 0.004 mg/L 13070.090.3 ----0.0036 mg/L

7440-62-2 E432Vanadium, total 0.1 mg/L 13070.095.1 ----0.0951 mg/L

7440-66-6 E432Zinc, total 0.4 mg/L 13070.0102 ----0.410 mg/L

7440-67-7 E432Zirconium, total 0.04 mg/L 13070.098.2 ----0.0393 mg/L
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This report is automatically generated by the ALS LIMS (Laboratory Information Management System) through evaluation of Quality Control (QC) results and other 

QA parameters associated with this submission, and is intended to facilitate rapid data validation by auditors or reviewers. The report highlights any exceptions 

and outliers to ALS Data Quality Objectives, provides holding time details and exceptions, summarizes QC sample frequencies, and lists applicable methodology 

references and summaries. 

Key
Anonymous: Refers to samples which are not part of this work order, but which formed part of the QC process lot.

CAS Number: Chemical Abstracts Service number is a unique identifier assigned to discrete substances.

DQO: Data Quality Objective.

LOR: Limit of Reporting (detection limit).

RPD: Relative Percent Difference.

Workorder Comments

Holding times are displayed as "---" if no guidance exists from CCME, Canadian provinces, or broadly recognized international references.

Summary of Outliers
Outliers : Quality Control Samples

l  No Method Blank value outliers occur.

l  No Duplicate outliers occur.

l  No Laboratory Control Sample (LCS) outliers occur

l  No Matrix Spike outliers occur.

l  No Test sample Surrogate recovery outliers exist.

Outliers: Reference Material (RM) Samples

l  No Reference Material (RM) Sample outliers occur.



Outliers : Analysis Holding Time Compliance (Breaches)
l  Analysis Holding Time Outliers exist - please see following pages for full details.

Outliers : Frequency of Quality Control Samples
l  No Quality Control Sample Frequency Outliers occur.
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Analysis Holding Time Compliance
This report summarizes extraction / preparation and analysis times and compares each with ALS recommended holding times, which are selected to meet known provincial and /or federal 

requirements.  In the absence of regulatory hold times, ALS establishes recommendations based on guidelines published by organizations such as CCME, US EPA, APHA Standard Methods, ASTM, or 

Environment Canada (where available).  Dates and holding times reported below represent the first dates of extraction or analysis.  If subsequent tests or dilutions exceeded holding times, qualifiers 

are added (refer to COA).

If samples are identified below as having been analyzed or extracted outside of recommended holding times, measurement uncertainties may be increased, and this should be taken into consideration 

when interpreting results.

Where actual sampling date is not provided on the chain of custody, the date of receipt with time at 00:00 is used for calculation purposes.

Where only the sample date without time is provided on the chain of custody, the sampling date at 00:00 is used for calculation purposes.

Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid) [ON MECP]

Well B 27-Sep-202425-Sep-202424-Sep-2024E298 28 

days

1 days 28 days 3 daysü ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid) [ON MECP]

Well A 27-Sep-202425-Sep-202423-Sep-2024E298 28 

days

2 days 28 days 4 daysü ü

Anions and Nutrients : Ammonia by Fluorescence

Amber glass total (sulfuric acid) [ON MECP]

Well C 27-Sep-202427-Sep-202425-Sep-2024E298 29 

days

3 days 29 days 2 daysü ü

Anions and Nutrients : Chloride in Water by IC

HDPE [ON MECP]

Well B 30-Sep-202425-Sep-202424-Sep-2024E235.Cl 28 

days

1 days 28 days 6 daysü ü

Anions and Nutrients : Chloride in Water by IC

HDPE [ON MECP]

Well A 26-Sep-202425-Sep-202423-Sep-2024E235.Cl 28 

days

2 days 28 days 3 daysü ü

Anions and Nutrients : Chloride in Water by IC

HDPE [ON MECP]

Well C 30-Sep-202427-Sep-202425-Sep-2024E235.Cl 29 

days

3 days 29 days 5 daysü ü

Anions and Nutrients : Fluoride in Water by IC

HDPE [ON MECP]

Well B 30-Sep-202425-Sep-202424-Sep-2024E235.F 28 

days

1 days 28 days 6 daysü ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Anions and Nutrients : Fluoride in Water by IC

HDPE [ON MECP]

Well A 26-Sep-202425-Sep-202423-Sep-2024E235.F 28 

days

2 days 28 days 3 daysü ü

Anions and Nutrients : Fluoride in Water by IC

HDPE [ON MECP]

Well C 30-Sep-202427-Sep-202425-Sep-2024E235.F 29 

days

3 days 29 days 5 daysü ü

Anions and Nutrients : Nitrate in Water by IC

HDPE [ON MECP]

Well B 30-Sep-202425-Sep-202424-Sep-2024E235.NO3 7 days 1 days 7 days 6 daysü ü

Anions and Nutrients : Nitrate in Water by IC

HDPE [ON MECP]

Well A 26-Sep-202425-Sep-202423-Sep-2024E235.NO3 7 days 2 days 7 days 3 daysü ü

Anions and Nutrients : Nitrate in Water by IC

HDPE [ON MECP]

Well C 30-Sep-202427-Sep-202425-Sep-2024E235.NO3 8 days 3 days 8 days 5 daysü ü

Anions and Nutrients : Nitrite in Water by IC

HDPE [ON MECP]

Well B 30-Sep-202425-Sep-202424-Sep-2024E235.NO2 7 days 1 days 7 days 7 daysü ü

Anions and Nutrients : Nitrite in Water by IC

HDPE [ON MECP]

Well A 26-Sep-202425-Sep-202423-Sep-2024E235.NO2 7 days 2 days 7 days 3 daysü ü

Anions and Nutrients : Nitrite in Water by IC

HDPE [ON MECP]

Well C 30-Sep-202427-Sep-202425-Sep-2024E235.NO2 8 days 3 days 8 days 5 daysü ü

Anions and Nutrients : Sulfate in Water by IC

HDPE [ON MECP]

Well B 30-Sep-202425-Sep-202424-Sep-2024E235.SO4 28 

days

1 days 28 days 6 daysü ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Anions and Nutrients : Sulfate in Water by IC

HDPE [ON MECP]

Well A 26-Sep-202425-Sep-202423-Sep-2024E235.SO4 28 

days

2 days 28 days 3 daysü ü

Anions and Nutrients : Sulfate in Water by IC

HDPE [ON MECP]

Well C 30-Sep-202427-Sep-202425-Sep-2024E235.SO4 29 

days

3 days 29 days 5 daysü ü

Microbiological Tests : Total Coliforms and E. coli (Enzyme Substrate)

Sterile HDPE (Sodium thiosulphate) [ON MECP]

Well A 24-Sep-2024----23-Sep-2024E010 ---- ---- 48 hrs 25 hrs ü

Microbiological Tests : Total Coliforms and E. coli (Enzyme Substrate)

Sterile HDPE (Sodium thiosulphate) [ON MECP]

Well C 26-Sep-2024----25-Sep-2024E010 ---- ---- 48 hrs 27 hrs ü

Microbiological Tests : Total Coliforms and E. coli (Enzyme Substrate)

Sterile HDPE (Sodium thiosulphate) [ON MECP]

Well B 24-Sep-2024----24-Sep-2024E010 ---- ---- 48 hrs 3 hrs ü

Physical Tests : Alkalinity Species by Titration

HDPE [ON MECP]

Well B 26-Sep-202425-Sep-202424-Sep-2024E290 14 

days

1 days 14 days 2 daysü ü

Physical Tests : Alkalinity Species by Titration

HDPE [ON MECP]

Well A 26-Sep-202425-Sep-202423-Sep-2024E290 14 

days

2 days 14 days 3 daysü ü

Physical Tests : Alkalinity Species by Titration

HDPE [ON MECP]

Well C 27-Sep-202426-Sep-202425-Sep-2024E290 15 

days

2 days 15 days 2 daysü ü

Physical Tests : Colour (True) by Spectrometer (2 CU)

HDPE [ON MECP]

Well A 25-Sep-202425-Sep-202423-Sep-2024E329-L 51 hrs 46 hrs 51 hrs 47 hrsü ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Physical Tests : Colour (True) by Spectrometer (2 CU)

HDPE [ON MECP]

Well B 25-Sep-202425-Sep-202424-Sep-2024E329-L 53 hrs 23 hrs 53 hrs 24 hrsü ü

Physical Tests : Colour (True) by Spectrometer (2 CU)

HDPE [ON MECP]

Well C 28-Sep-202427-Sep-202425-Sep-2024E329-L 53 hrs 52 hrs 53 hrs 72 hrsü û

EHT

Physical Tests : pH by Meter

HDPE [ON MECP]

Well B 26-Sep-202425-Sep-202424-Sep-2024E108 14 

days

1 days 14 days 2 daysü ü

Physical Tests : pH by Meter

HDPE [ON MECP]

Well A 26-Sep-202425-Sep-202423-Sep-2024E108 14 

days

2 days 14 days 3 daysü ü

Physical Tests : pH by Meter

HDPE [ON MECP]

Well C 27-Sep-202426-Sep-202425-Sep-2024E108 15 

days

2 days 15 days 2 daysü ü

Physical Tests : TDS by Gravimetry

HDPE [ON MECP]

Well B 26-Sep-2024----24-Sep-2024E162 ---- ---- 7 days 2 days ü

Physical Tests : TDS by Gravimetry

HDPE [ON MECP]

Well A 26-Sep-2024----23-Sep-2024E162 ---- ---- 7 days 3 days ü

Physical Tests : TDS by Gravimetry

HDPE [ON MECP]

Well C 30-Sep-2024----25-Sep-2024E162 ---- ---- 7 days 5 days ü

Physical Tests : Turbidity by Nephelometry

HDPE [ON MECP]

Well B 25-Sep-2024----24-Sep-2024E121 ---- ---- 48 hrs 22 hrs ü
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Matrix: Water Evaluation: û = Holding time exceedance ; ü = Within Holding Time

AnalysisExtraction / Preparation

Container / Client Sample ID(s)

Sampling Date

Analysis DatePreparation 

Date

EvalEval

Method

Holding Times Holding Times

Rec Actual Rec Actual

Analyte Group : Analytical Method

Physical Tests : Turbidity by Nephelometry

HDPE [ON MECP]

Well C 26-Sep-2024----25-Sep-2024E121 ---- ---- 48 hrs 27 hrs ü

Physical Tests : Turbidity by Nephelometry

HDPE [ON MECP]

Well A 25-Sep-2024----23-Sep-2024E121 ---- ---- 48 hrs 44 hrs ü

Total Metals : Drinking Water Metals [Ontario]

HDPE total (nitric acid)

Well B 27-Sep-202427-Sep-202424-Sep-2024E432 60 

days

3 days 60 days 3 daysü ü

Total Metals : Drinking Water Metals [Ontario]

HDPE total (nitric acid)

Well A 27-Sep-202427-Sep-202423-Sep-2024E432 60 

days

4 days 60 days 4 daysü ü

Total Metals : Drinking Water Metals [Ontario]

HDPE total (nitric acid)

Well C 30-Sep-202430-Sep-202425-Sep-2024E432 61 

days

6 days 61 days 5 daysü ü

Legend & Qualifier Definitions

EHT: Exceeded ALS recommended hold time prior to analysis.

Rec. HT: ALS recommended hold time (see units).
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Quality Control Parameter Frequency Compliance
The following report summarizes the frequency of laboratory QC samples analyzed within the analytical batches (QC lots) in which the submitted samples were processed. The actual frequency 

should be greater than or equal to the expected frequency.

Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample TypeQuality Control Sample Type

EvaluationAnalytical Methods Method

Count

QC Regular Actual Expected

Frequency (%)

QC Lot #

Laboratory Duplicates (DUP)

2 33 üAlkalinity Species by Titration E290 1671719 5.06.0

2 40 üAmmonia by Fluorescence E298 1671820 5.05.0

3 20 üChloride in Water by IC E235.Cl 1671606 5.015.0

2 30 üColour (True) by Spectrometer (2 CU) E329-L 1672287 5.06.6

2 23 üDrinking Water Metals [Ontario] E432 1674904 5.08.7

3 20 üFluoride in Water by IC E235.F 1671603 5.015.0

3 53 üNitrate in Water by IC E235.NO3 1671604 5.05.6

3 53 üNitrite in Water by IC E235.NO2 1671605 5.05.6

2 36 üpH by Meter E108 1671717 5.05.5

3 51 üSulfate in Water by IC E235.SO4 1671601 5.05.8

2 26 üTDS by Gravimetry E162 1674185 5.07.6

2 12 üTotal Coliforms and E. coli (Enzyme Substrate) E010 1670245 5.016.6

2 22 üTurbidity by Nephelometry E121 1672005 5.09.0

Laboratory Control Samples (LCS)

2 33 üAlkalinity Species by Titration E290 1671719 5.06.0

2 40 üAmmonia by Fluorescence E298 1671820 5.05.0

3 20 üChloride in Water by IC E235.Cl 1671606 5.015.0

2 30 üColour (True) by Spectrometer (2 CU) E329-L 1672287 5.06.6

2 23 üDrinking Water Metals [Ontario] E432 1674904 5.08.7

3 20 üFluoride in Water by IC E235.F 1671603 5.015.0

3 53 üNitrate in Water by IC E235.NO3 1671604 5.05.6

3 53 üNitrite in Water by IC E235.NO2 1671605 5.05.6

2 36 üpH by Meter E108 1671717 5.05.5

3 51 üSulfate in Water by IC E235.SO4 1671601 5.05.8

2 26 üTDS by Gravimetry E162 1674185 5.07.6

2 22 üTurbidity by Nephelometry E121 1672005 5.09.0

Method Blanks (MB)

2 33 üAlkalinity Species by Titration E290 1671719 5.06.0

2 40 üAmmonia by Fluorescence E298 1671820 5.05.0

3 20 üChloride in Water by IC E235.Cl 1671606 5.015.0

2 30 üColour (True) by Spectrometer (2 CU) E329-L 1672287 5.06.6

2 23 üDrinking Water Metals [Ontario] E432 1674904 5.08.7

3 20 üFluoride in Water by IC E235.F 1671603 5.015.0

3 53 üNitrate in Water by IC E235.NO3 1671604 5.05.6

3 53 üNitrite in Water by IC E235.NO2 1671605 5.05.6
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Matrix: Water Evaluation: û = QC frequency outside specification; ü = QC frequency within specification.

Quality Control Sample TypeQuality Control Sample Type

EvaluationAnalytical Methods Method

Count

QC Regular Actual Expected

Frequency (%)

QC Lot #

Method Blanks (MB) - Continued

3 51 üSulfate in Water by IC E235.SO4 1671601 5.05.8

2 26 üTDS by Gravimetry E162 1674185 5.07.6

2 12 üTotal Coliforms and E. coli (Enzyme Substrate) E010 1670245 5.016.6

2 22 üTurbidity by Nephelometry E121 1672005 5.09.0

Matrix Spikes (MS)

2 40 üAmmonia by Fluorescence E298 1671820 5.05.0

3 20 üChloride in Water by IC E235.Cl 1671606 5.015.0

2 23 üDrinking Water Metals [Ontario] E432 1674904 5.08.7

2 20 üFluoride in Water by IC E235.F 1671603 5.010.0

3 53 üNitrate in Water by IC E235.NO3 1671604 5.05.6

3 53 üNitrite in Water by IC E235.NO2 1671605 5.05.6

3 51 üSulfate in Water by IC E235.SO4 1671601 5.05.8
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Methodology References and Summaries
The analytical methods used by ALS are developed using internationally recognized reference methods (where available), such as those published by US EPA, APHA Standard Methods, ASTM, ISO, 

Environment Canada, BC MOE, and Ontario MOE. Reference methods may incorporate modifications to improve performance (indicated by “mod”).

Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

The enzyme substrate test simultaneously detects Total Coliforms and E. coli in a 100 

mL sample after incubation at 35.0 ±0.5°C for either 18 or 24 hours (dependent on 

reagent used).

Total Coliforms and E. coli (Enzyme Substrate) E010 Water

ALS Environmental - 

Thunder Bay

APHA 9223 (mod)

pH is determined by potentiometric measurement with a pH electrode, and is conducted 

at ambient laboratory temperature (normally 20 ± 5°C).  For high accuracy test results, 

pH should be measured in the field within the recommended 15 minute hold time.

pH by Meter E108 Water

ALS Environmental - 

Thunder Bay

APHA 4500-H (mod)

Turbidity is measured by the nephelometric method, by measuring the intensity of light 

scatter under defined conditions.

Turbidity by Nephelometry E121 Water

ALS Environmental - 

Thunder Bay

APHA 2130 B (mod)

Total Dissolved Solids (TDS) are determined by filtering a sample through a glass fibre 

filter, with evaporation of the filtrate at 180 ± 2°C for 16 hours or to constant weight, 

with gravimetric measurement of the residue.

TDS by Gravimetry E162 Water

ALS Environmental - 

Thunder Bay

APHA 2540 C (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Chloride in Water by IC E235.Cl Water

ALS Environmental - 

Thunder Bay

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Fluoride in Water by IC E235.F Water

ALS Environmental - 

Thunder Bay

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrite in Water by IC E235.NO2 Water

ALS Environmental - 

Thunder Bay

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Nitrate in Water by IC E235.NO3 Water

ALS Environmental - 

Thunder Bay

EPA 300.1 (mod)

Inorganic anions are analyzed by Ion Chromatography with conductivity and /or UV 

detection.

Sulfate in Water by IC E235.SO4 Water

ALS Environmental - 

Thunder Bay

EPA 300.1 (mod)

Total alkalinity is determined by potentiometric titration to a pH 4.5 endpoint. Bicarbonate, 

carbonate and hydroxide alkalinity are calculated from phenolphthalein alkalinity and total 

alkalinity values.

Alkalinity Species by Titration E290 Water

ALS Environmental - 

Thunder Bay

APHA 2320 B (mod)
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Analytical Methods Method DescriptionsMatrixMethod / Lab Method Reference

Ammonia in water is determined by automated continuous flow analysis with membrane 

diffusion and fluorescence detection, after reaction with OPA (ortho-phthalaldehyde).  

This method is approved under US EPA 40 CFR Part 136 (May 2021)

Ammonia by Fluorescence E298 Water

ALS Environmental - 

Thunder Bay

Method Fialab 100, 

2018

Colour (True Colour) is determined by filtering a sample through a 0.45 micron membrane 

filter followed by analysis of the filtrate using the platinum -cobalt colourimetric 

method. Colour measurements can be highly pH dependent, and apply to the pH of the 

sample as received (at time of testing), without pH adjustment.

Colour (True) by Spectrometer (2 CU) E329-L Water

ALS Environmental - 

Thunder Bay

APHA 2120 C (mod)

Instrumental analysis is by inductively coupled plasma - mass spectrometry (EPA 

Method 6020A).

Drinking Water Metals [Ontario] E432 Water

ALS Environmental - 

Thunder Bay

APHA 3030E/EPA 

6020A

“Hardness (as CaCO3), from total Ca/Mg” is calculated from the sum of total Calcium and 

Magnesium concentrations, expressed in CaCO3 equivalents.  “Total Hardness” refers 

to the sum of Calcium and Magnesium Hardness.  Hardness is normally or preferentially 

calculated from dissolved Calcium and Magnesium concentrations, because it is a 

property of water due to dissolved divalent cations.  Hardness from total Ca /Mg is 

normally comparable to Dissolved Hardness in non-turbid waters.

Hardness (Calculated) from Total Ca/Mg EC100A Water

ALS Environmental - 

Thunder Bay

APHA 2340B

Preparation Methods Method DescriptionsMatrixMethod / Lab Method Reference

Sample preparation for Preserved Nutrients Water Quality Analysis.Preparation for Ammonia EP298 Water

ALS Environmental - 

Thunder Bay
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POTENTIAL EVAPOTRANSPIRATION CALCULATIONS JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC YEAR

Average Temperature (Degree C) 
1 -14.8 -12 -5.5 2.9 9.5 14 17.6 16.6 11 5 -3 -11.6 2.5

Precipitation (P) 
1 31.3 24.9 41.6 41.5 66.5 85.7 89 87.5 88 62.6 55.6 37.5 712

Heat index: i = (t/5)
1.514 0.00 0.00 0 0.44 2.64 4.75 6.72 6.15 3.30 1.00 0.00 0.00 25.0

Adjusting Factor for U (Latitude 48 N) 0.76 0.8 1.02 1.14 1.31 1.33 1.34 1.23 1.05 0.93 0.77 0.72

Unadjusted Daily Potential Evapotranspiration U (mm) 0 0 0 18 53 75 93 88 61 30 0 0

Adjusted Potential Evapotranspiration PET (mm) 0 0 0 21 70 100 124 108 64 28 0 0 514

P - PET 31 25 42 21 -3 -15 -35 -21 24 35 56 38 197

APWL 0 0 0 0 -3 -18 -53 -73 0 0 0 0

Soil Moisture Storage max 100 mm 131 125 142 100 97 84 59 47 71 100 156 138

Soil Moisture Deficit max 100 mm 0 0 0 0 0 2 10 9 0 0 0 0

Change in Soil Moisture Storage 0 0 0 0 -3 -13 -25 -12 24 29 0 0

Actual Evapotranspiration (AET) (mm) 0 0 0 21 70 99 114 100 64 28 0 0 494

Surplus Water (P-AET) (mm) - for infiltraiton or runoff 31 25 42 21 0 0 0 0 0 6 56 38 218

Potential Infiltration (based on MOE metholodogy*; independent 

of temperature)
25 20 33 17 0 0 0 0 0 5 44 30 174

Potential Direct Surface Water Runoff (independent of 

temperature)
6 5 8 4 0 0 0 0 0 1 11 8 44

Precipitation (P) (mm) 31 25 42 42 67 86 89 88 88 63 56 38 712

Potential Evaporation (PE); Assume 15% (mm) 5 4 6 6 10 13 13 13 13 9 8 6 107

Potential Surface Water Runoff (P-PE) (mm) 27 21 35 35 57 73 76 74 75 53 47 32 605

Assume January storage is 100% of Soil Moisture Storage

Soil Moisture Storage 
3
 - pasture and shrubs in fine sandy loam soils 100 mm

MOE SWM infiltration calculations 
4

topography -flat 0.3

Soils - open 4

cover - cultivated land  (wetland/pasture) 0.1

Infiltration factor 0.8

Latitude of site (or climate station) 48
O
 N

Notes:

1. Environment Canada Climate Normals (Thunder Bay A, 1971-2000)

2. Lorente, J.M.  1961.  Pg. 206 "Adjusting Factors for U".

3. MOE SWMPDM.  2003.  Table 3.1 "Water Holding Capicity" values.

4. MOE SWMPDM.  2003.  Table 3.1 "Infiltration Factors" values.

 Thornthwaite and Mather Components - Vibert and Cooper

December 5, 2024

Based on Thornthwaite's Soil Moisture Balance Approach with a Soil Moisture Retention of 100 mm

Climate data from Thunder Bay  A Climate Station (1971 - 2000)

IMPERVIOUS COMPONENTS - WATER SURPLUS (RUNOFF AND EVAPORATION)

Thornwaite Components



Vibert and Cooper Industrial Subdivision

Water Balance December , 2024 Feature Description Factor

Cover Cultivated 0.1

Pre Development Conditions Cover Woodland 0.2

Value Units

Precipitation Rate 712 mm/year Soil Medium 0.2

Evapotranspiration Rate 494 mm/year Soil Open Sandy 0.4

Open Water Evaporation Rate 652 mm/year Soil Tight 0.1

Impervious Surface Evaporation Rate 142 mm/year 20% of ET

Impervious Surface Runoff Rate 570 mm/year Topo Flat 0.3

Total  Area 68.9000 hectare Topo Hilly 0.1

Closed Depression Area 0.00 hectare Topo Rolling 0.2

Infiltration Factor 0.8

Pre-Development Water Balance

Area Precipitation

Evapotranspiration/ 

Evaporation Runoff Infiltration

(hectare) (m
3
/year) (m

3
/year) (m

3
/year) (m

3
/year)

Pervious 61.95                  441,084              306,033                      27,010    108,041  

Impervious 6.95                    49,484                3,523                          9,192      -         

Pre Development Summary 68.9000              490,568              309,556                      27,010    108,041  

Impervious Areas (assume 20% evaporation)

Post Development Conditions

Units

Precipitation 712 mm/year

Evapotranspiration Landscaped Area 494 mm/year

Impervious Surface Evaporation 142 mm/year

Impervious Surface Runoff 570 mm/year

Total  Area 68.90 hectare Infiltration Factor

Pervious 20.56 hectare 0.8

Impervious 48.34 hectare

Total Area 68.90 hectare

Roof Top (Estimated as 25% of all Lots) 13.45 hectare

Post Development Water Balance

Area Precipitation

Evapotranspiration/ 

Evaporation Runoff Infiltration

(hectare) (m
3
/year) (m

3
/year) (m

3
/year) (m

3
/year)

Industrial Pervious 20.56                  146,387              101,566                      8,964      35,857    

Impervious 48.34                  344,181              68,836                        275,345  -         

Post Development Summary 68.9000              490,568              170,403                      284,309  35,857    

Summary of Pre to Post Development Water Balance 

Area Precipitation

Evapotranspiration/ 

Evaporation Runoff Infiltration

(hectare) (m
3
/year) (m

3
/year) (m

3
/year) (m

3
/year)

Pre Development Summary 68.90                  490,568              309,556                      27,010    108,041  

Post Development Summary 68.90                  490,568              170,403                      284,309  35,857    

Potential Difference without LID Strategies -                     -                      139,153.70-                  257,299  72,184-    

Table 10:  Summary of Pre to Post Development Water Balance including Low Impact Development Strategies

Area Precipitation

Evapotranspiration/ 

Evaporation Runoff Infiltration

(hectare) (m
3
/year) (m

3
/year) (m

3
/year) (m

3
/year)

Roof Leader Infiltration (13.45 hectare of rooftop  x  80% x 712mm/year precipitation) 76,611    

Infiltration via Open Swales (Calculated as 20% of Runoff) 56,862    

Total Infiltration with LID Strategies 133,473  

Potential Difference without LID Strategies 72,184-    

Net Increase in Groundwater Recharge 61,289    
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