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1.0 INTRODUCTION 
Golder Associates Ltd. (Golder) was retained by QBJR/Coco Aggregates Inc. (Coco) to prepare the annual 
compliance report for the McCarthy Quarry located in the Township of Ramara, County of Simcoe (Figure 1), as 
a requirement of Environmental Compliance Approval (ECA) No. 4731-987KM8 issued on October 15, 2013.  A 
copy of the ECA No. 4731-987KM8 is found in Appendix A. 

The following report includes a summary of the requirements listed in Section 10(5) of the ECA for the period 
from November 1, 2015 to October 31, 2016.  Included herein are a summary of: 

 Effluent monitoring data including the water quality results and flow measurements; 
 Any operation problems encountered; 
 Maintenance work completed on any part of the sewage works; 
 Effluent quality assurance or control measures undertaken; and,  
 Calibration and maintenance carried out on the effluent monitoring equipment.  

2.0 BACKGROUND 
The McCarthy Quarry dewatering system consists of the collection of groundwater and surface water at the base 
of the quarry floor to a settling pond to the south of the active quarry area (Figure 1).  Groundwater and 
precipitation that enters the quarry is collected in a sump at the base of the quarry floor.  The sump is equipped 
with a 4-inch Grindex pump which is rated at 35 L/sec and is attached to a 4-inch discharge line.  Water is 
pumped from the quarry floor up the quarry face to a 101 mm diameter pipeline that directs the water to the 
14,000 m3 settling pond.  The water in the settling pond is equipped with a Hickenbottom control structure that 
discharges the water to the roadside ditch along Concession Road 1.  The water flows eastward along the north 
side of Concession Road 1 to a municipal drain and eventually to the Talbot River, which discharges into Lake 
Simcoe.  

The dewatering activities from the McCarthy Quarry are currently carried out under the existing Permit to Take 
Water (PTTW) No. 7818-9QJNL4 (Appendix B) issued on December 30, 2014.  Under the current PTTW Coco is 
permitted to pump water from the quarry sump at a rate of 4,545 L/min.   

3.0 EFFLUENT MONITORING  
3.1 Effluent Monitoring Requirements 
Effluent monitoring is required by the ECA at three locations, as shown on Figure 1: 

 McCarthy Pond: the outfall of the settling pond;  
 SW1: the culvert along Concession Road 1 at the McCarthy property downstream of the McCarthy Pond 

discharge location; and,  
 SW2: 260 m north of the intersection of Concession Road 1 and Mara Eldon Boundary Road, 

representing upstream conditions. 

Condition 7(2) 
Weekly effluent monitoring is required at the McCarthy Pond for Total Suspended Solids (TSS), Oil and Grease 
and Phenols (4AAP).  These results are summarized in Table 1 and the monthly averages are summarized in 
Table 2.  
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The weekly effluent samples (Section 7(2)) were collected by staff at the McCarthy Quarry.  The weekly quality 
samples were sent to Maxxam Analytics Laboratory for analysis; laboratory analysis results are included in 
Appendix C. 

Condition 7(3) and Condition 7(7) 
Additional water quality sampling is required under Section 7(3) at a semi-annual frequency at all three locations, 
recognizing that, as of April 24, 2014 this monitoring was reduced from weekly sampling frequency to a 
semi-annual frequency following one year of quarry operation according to Section 7(7).  The parameters 
required for semi-annual water quality monitoring at all three locations are listed in Table 3 of the ECA. 

The semi-annual water quality samples (Section 7(3) and Section 7(7)) were collected by Golder.  The 
semi-annual water quality samples were sent to Maxxam Analytics Laboratory for analysis.  The laboratory 
analysis results are included in Appendix C. 

Condition 7(8) 
An inline flow meter was installed in the discharge line of the sump pump in order to measured continuous flow 
rates.  The flow rates are recorded and provided to Golder by staff at the McCarthy Quarry.  These results are 
summarized in Table 7. 

Condition 8 
Monthly lethality monitoring for Rainbow Trout and Daphna magna is also required and these results are 
summarized in Table 6.  

The monthly lethality testing was carried out by Golder and sent to AGAT Laboratories Ltd.  The laboratory 
analysis results are included in Appendix C. 

4.0 EFFLUENT MONITORING RESULTS 
Condition 7(2) 
An exceedances of the daily TSS limit of 30 mg/L occurred on November 5, 2015 (Table 1) where TSS 
concentration was 47 mg/L.  No additional exceedances of the daily TSS limit were reported for the remainder of 
the monitoring period.  Based on field observations from Coco and Golder staff during November 2015, the 
concentration on November 5, 2015 is considered to be anomalous.  No exceedances of the monthly TSS limit 
of 15 mg/L were reported between November 2015 and October 2016 (Table 2).  The exceedance on 
November 5, 2015 was reported to the Ministry of the Environment and Climate Change (MOECC) Barrie District 
Manager, Cindy Hood.  No other exceedances occurred during this monitoring period; the pH, Oil and Grease, 
Phenols (4AAP) concentrations were all below the monthly concentration limits of the ECA.  

The TSS exceedances observed historically at the site are considered to be the result of the small quarry 
footprint.  When the quarry was in its initial stages and the area in which the work was being completed is 
relatively small, the dust that was generated from the quarry activities settled on the quarry floor which was then 
repeatedly disturbed by the quarry traffic.  In addition to this, the sump is located within this work area which 
does not allow the rock dust to settle out before it reaches the sump.  As the quarry has started to expand and 
working space increased, the amount of dust entering the sump has decreased.  With less dust entering the 
sump the TSS concentrations seen at the McCarthy Pond started to decrease in 2016. 
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Condition 7(3) 
At the McCarthy Pond, all of the parameters tested are below the Provincial Water Quality Objectives (PWQO) 
with the exception of phosphorous on October 25, 2016 (Table 3).  

At SW1, all of the parameters tested are below the PWQO with the exception of phosphorus and iron on 
May 30, 2016 (Table 4).  

At SW2, all of the parameters tested are below the PWQO with the exception of phosphorous and iron on 
May 30, 2016 (Table 5).  During the October semi-annual effluent monitoring, a sample was not able to be 
collected from SW2 because it was dry  

Elevated phosphorous concentrations are observed upstream, on-Site, and at downstream ditch locations.  The 
presence of elevated phosphorus at all three locations indicates that the phosphorous is most likely the result of 
farming activities in the area.  There are a number of cattle farms in the area which could be attributing to the 
high phosphorous concentrations at SW1, SW2, and the McCarthy Pond.       

Condition 8 
The effluent was found to be non-lethal to Rainbow Trout and Daphnia magna between November 2015 and 
October 2016 (Table 6).  For both Daphnia magna and Rainbow Trout there has been 0% mortality between 
November 2015 and October 2016, with the exception of 3% mortality of Rainbow Trout in April 2016.  In 
January and February 2016, no acute lethality sample could be taken as the pond was frozen.   

5.0 MEASURED DISCHARGE FROM QUARRY SUMP 
The rate and volume of discharge from the quarry is measured on-Site by an inline flow meter in the discharge 
line from the quarry sump.  The pump records are provided by McCarthy Quarry staff.  The pump records for 
November 1, 2015 to October 31, 2016 are found in Table 7.  The discharge rates were below the permitted rate 
of 4,545 L/min (76 L/sec).  

Additionally, there has been no indication of erosion and/or flooding of the downstream ditches.  

6.0 OPERATIONAL PROBLEMS AND CORRECTIVE ACTIONS TAKEN 
No operational problems were encountered with the dewatering system during the monitoring period of 
November 2015 to October 2016.  Additionally, no spills occurred during the November 2015 to October 2016 
monitoring period.  

7.0 MAINTENANCE OF SEWAGE WORKS 
No upgrades or maintenance works were carried out on any part of the sewage works during the 
November 2015 to October 2016 monitoring period. 

8.0 EFFLUENT QUALITY ASSURANCE OR CONTROL MEASURES 
The shoreline of the settling pond was reseeded during this monitoring period in order to prevent erosion.  No 
other effluent quality assurance or control measures were put in place during this monitoring period.  
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9.0 CALIBRATION AND MAINTENANCE OF THE EFFLUENT 
MONITORING EQUIPMENT 

No calibration or maintenance of the effluent monitoring equipment was completed between November 2015 and 
October 2016. 

10.0 SUMMARY 
 Condition 7(2): 

 All of the weekly effluent monitoring samples from the McCarthy Pond were below the daily 
concentration limits with the exception of November 5, 2015;  

 Based on field observations from Coco and Golder staff during November 2015, the concentration 
on November 5, 2015 is considered to be anomalous; and, 

 All of the monthly effluent concentrations for the McCarthy Pond were below the monthly 
concentration limits. 

 Condition 7(3): 

 At the McCarthy Pond, all parameters were below the PWQO with the exception of phosphorous on 
October 25, 2016; 

 At SW1, all parameters were below the PWQO with the exception of phosphorus and iron on 
May 30, 2016; and, 

 At SW2 all parameters were below the PWQO with the exception of phosphorous and iron on 
May 30, 2016. 

 Condition 8: 

 The effluent has been non-lethal to Rainbow Trout and Daphnia magna throughout the monitoring 
period (November 2015 to October 2016). 

 Condition 7(8): 

 A continuous record of flow rates has been maintained throughout this monitoring period and all 
water takings were below the permitted rate of 4,545 L/min. 
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Table 1: Condition 7(2) McCarthy Pond Weekly Water Quality Results 

Unit RDL PWQO 
1 

Daily 

Limit
2

Sample ID

Date 5-Nov-15 12-Nov-15 20-Nov-15 26-Nov-15 3-Dec-15 10-Dec-15 17-Dec-15 7-Jan-16 4-Feb-16 18-Feb-16 3-Mar-16 10-Mar-16 17-Mar-16 24-Mar-16

pH pH n/a 6.0-9.5 8.13 8.12 8.15 8.08 8.07 8.11 8.12 7.90 7.57 7.63 7.89 7.57 8.00 8.13

Total Suspended Solids mg/L 1 30 46 3 5 3 3 3 4 2 2 <1 3 <1 5 2

Total Oil and Grease mg/L 0.5 Note 3 30 <0.5 1.7 1.8 1.6 0.60 <0.5 <0.5 <0.5 <0.5 0.9 <0.5 0.9 <0.5 1.1

Phenols (4AAP) mg/L <0.0010 0.04 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0027 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Notes

1.  Provincial Water Quality Objectives (PWQO); shaded cells denote PWQO exceedance; some PWQOs are dependent on other water quality parameters hence the range in 

guideline values, refer to PWQO notes.

2.  Daily Concentration Limit; bolded values denote exceedances in the Permit to Take Waters daily concentration limits.

3.  The PWQO for Oil and Grease indicates that oil or petrochemicals should not be present in concentrations that: can be detected as a visible film, sheen or discolouration on 

the surface, can be detected by odour, can cause tainting of edible organisms, can form detectable deposits on shorelines and bottom sediments.

4.  Results that are preceeded by "<" denote concentrations that are below the laboratory Reportable Detection Limit (RDL).

McCarthy Quarry

Pond

December 2016 Golder Associates Ltd. 1407634



Table 1: Condition 7(2) McCarthy Pond Weekly Water Quality Results 

Unit RDL PWQO 
1 

Daily 

Limit
2

Sample ID

Date

pH pH n/a 6.0-9.5

Total Suspended Solids mg/L 1 30

Total Oil and Grease mg/L 0.5 Note 3 30

Phenols (4AAP) mg/L <0.0010 0.04

31-Mar-16 7-Apr-16 15-Apr-16 21-Apr-16 28-Apr-16 19-May-16 26-May-16 2-Jun-16 9-Jun-16 16-Jun-16 23-Jun-16 7-Jul-16 14-Jul-16 21-Jul-16

8.09 8.09 8.16 8.27 8.29 8.09 8.72 9.04 8.82 9.07 8.79 8.55 8.39 8.80

2 <10 <10 4 <10 <10 4 6 4 6 8 7 7 8

<0.5 0.7 0.7 0.8 <0.5 2.8 1.4 <0.5 0.8 <0.5 0.5 <0.5 <0.5 <0.5

<0.001 <0.001 NM <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.0014 <0.001 <0.001 <0.001

Notes

3.  The PWQO for Oil and Grease indicates that oil or petrochemicals should not be present in concentrations that: can be detected as a visible film, sheen or 

discolouration on the surface, can be detected by odour, can cause tainting of edible organisms, can form detectable deposits on shorelines and bottom sediments.

4.  Results that are preceeded by "<" denote concentrations that are below the laboratory Reportable Detection Limit (RDL).

1.  Provincial Water Quality Objectives (PWQO); shaded cells denote PWQO exceedance; some PWQOs are dependent on other water quality parameters hence the 

range in guideline values, refer to PWQO notes.

2.  Daily Concentration Limit; bolded values denote exceedances in the Permit to Take Waters daily concentration limits.

McCarthy Quarry

Pond

December 2016 Golder Associates Ltd. 1407634



Table 1: Condition 7(2) McCarthy Pond Weekly Water Quality Results 

Unit RDL PWQO 
1 

Daily 

Limit
2

Sample ID

Date

pH pH n/a 6.0-9.5

Total Suspended Solids mg/L 1 30

Total Oil and Grease mg/L 0.5 Note 3 30

Phenols (4AAP) mg/L <0.0010 0.04

28-Jul-16 18-Aug-16 25-Aug-16 1-Sep-16 8-Sep-16 15-Sep-16 22-Sep-16 29-Sep-16 6-Oct-16 13-Oct-16 20-Oct-16 27-Oct-16

8.66 8.43 8.67 8.63 8.58 8.77 8.74 8.58 8.42 8.47 8.34 8.12

7 15 9 10 11 10 10 7 7 4 8 6

2.0 1.6 1.2 1.8 0.8 <0.5 1.1 <0.5 1.7 <0.5 0.9 3.3

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Notes

1.  Provincial Water Quality Objectives (PWQO); shaded cells denote PWQO exceedance; some PWQOs are dependent on other water quality 

parameters hence the range in guideline values, refer to PWQO notes.

2.  Daily Concentration Limit; bolded values denote exceedances in the Permit to Take Waters daily concentration limits.

3.  The PWQO for Oil and Grease indicates that oil or petrochemicals should not be present in concentrations that: can be detected as a visible 

film, sheen or discolouration on the surface, can be detected by odour, can cause tainting of edible organisms, can form detectable deposits on 

shorelines and bottom sediments.

4.  Results that are preceeded by "<" denote concentrations that are below the laboratory Reportable Detection Limit (RDL).

McCarthy Quarry

Pond

December 2016 Golder Associates Ltd. 1407634



Table 2: Condition 7(2) McCarthy Pond Monthly Water Quality Results 

Unit RDL PWQO 
1 

Monthly 

Concentration 

Limit
2

Sample ID

Date November December January February March April May June July August September October
Total Suspended Solids mg/L 1 15 14.3 3.3 2.0 1.5 2.6 8.5 7.0 6.0 7.3 8.6 8.7 8.3
Total Oil and Grease mg/L 0.5 Note 3 15 1.4 0.5 <0.5 0.7 0.7 0.7 2.1 0.6 0.9 1.4 0.9 1.6
Phenols (4AAP) mg/L <0.0010 0.02 <0.001 0.0016 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 0.001 <0.001

Notes

McCarthy Quarry

Pond

1.  Provincial Water Quality Objectives (PWQO); shaded cells denote PWQO 

exceedance; some PWQOs are dependent on other water quality parameters hence 

the range in guideline values, refer to PWQO notes.

2.  Monthyl Concentration Limit; bolded values denote exceedances in the Permit to 

Take Waters monthly concentration limits.

3.  The PWQO for Oil and Grease indicates that oil or petrochemicals should not be 

present in concentrations that: can be detected as a visible film, sheen or 

discolouration on the surface, can be detected by odour, can cause tainting of edible 

organisms, can form detectable deposits on shorelines and bottom sediments.

4.  Results that are preceeded by "<" denote concentrations that are below the 

laboratory Reportable Detection Limit (RDL).
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Table 3: Condition 7(3) McCarthy Pond Water Quality Results 

Unit
Reportable 

Detection Limit 

(RDL)
PWQO 

1 
Interim 

PWQO 
2

PTTW Effluent 

Limits

Sample ID Pond

Date 30-May-16

Field Measured Parameters

Conductivity mS/cm 1217
pH pH n/a 6.5-8.5 6.0-9.5 9.35

Temperature °C n/a 26.8
Calculated Parameters

Anion Sum me/L N/A 9.92
Cation Sum me/L N/A 11.6

Hardness (CaCO3) mg/L 1.0 210
Inorganics

Total Ammonia-N mg/L 0.050 0.069
Conductivity umho/cm 1.0 1100

Total Dissolved Solids mg/L 10 628
Fluoride (F-) mg/L 0.10 0.67

Total Kjeldahl Nitrogen (TKN) mg/L 0.10 0.64
Dissolved Organic Carbon mg/L 0.20 5.8

pH pH N/A 6.5-8.5 6.0-9.5 8.68
Phenols-4AAP mg/L 0.0010 0.04 <0.0010

Total Phosphorus mg/L 0.002 0.02
5b 0.019

Total Suspended Solids mg/L 10 30 14
Dissolved Sulphate (SO4) mg/L 1 200

Alkalinity (Total as CaCO3) mg/L 1.0 90
Dissolved Chloride (Cl) mg/L 1 140

Nitrite (N) mg/L 0.010 0.051
Nitrate (N) mg/L 0.10 1.01

Petroleum Hydrocarbons
Total Oil & Grease mg/L 0.50 Note 3 30 <0.50

Metals
Total Arsenic (As) ug/L 1 100 5 <1.0

Total Cadmium (Cd) ug/L 0.1 0.2 0.1-0.5
5d <0.10

Total Calcium (Ca) ug/L 200 31000
Total Chromium (Cr) ug/L 5 1-89

5e <5.0
Total Copper (Cu) ug/L 1 5 1-5

5f 1.1
Total Iron (Fe) ug/L 100 300 160
Total Lead (Pb) ug/L 0.5 5-25

5g
1-5

5h <0.50
Total Magnesium (Mg) ug/L 50 28000
Total Manganese (Mn) ug/L 2 19

Total Nickel (Ni) ug/L 1 25 2.3
Total Potassium (K) ug/L 200 10000
Total Sodium (Na) ug/L 100 140000

Total Zinc (Zn) ug/L 5 30 20 <5.0
5b.  Phosphorus (Interim):

5c.  Beryllium :   If Hardness <75 mg/L (CaCO3), use  11 ug/L

If Hardness >75 mg/L (CaCO3), use 1100 ug/L 

If Hardness 0-100 mg/L (CaCO3), then use 0.1 ug/L

If Hardness >100 mg/L (CaCO3), then use 0.5 ug/L 

5e.  Chromium : 1 ug/L for hexavalent chromium (Cr VI)

8.9 ug/L for trivalent chromium (Cr III)

If Hardness as CaCO3 (mg/L) is 0 - 20, then use 1 ug/L

If Hardness as CaCO3 (mg/L) is >20, then use 5 ug/L

5g. Lead :          If Alkalinity as CaCO3 (mg/L) is < 20, use 5 ug/L 

If Alkalinity as CaCO3 (mg/L) is 20 to 40, use 10 ug/L 

If Alkalinity as CaCO3 (mg/L) is 40 to 80, use 20 ug/L

If Alkalinity as CaCO3 (mg/L) is > 80, use 25 ug/L 

If Hardness as CaCO3 (mg/L) is < 30, then use 1 ug/L 

If Hardness as CaCO3 (mg/L) is 30 to 80, then use 3 ug/L 

If Hardness as CaCO3 (mg/L) is > 80, then use 5 ug/L 

- At pH 4.5 to 5.5 the Interim PWQO is 15 ug/L based on inorganic monomeric aluminum 

measured in clay-free samples.

- At pH >5.5 to 6.5, no condition should be permitted which would increase the acid soluble 

inorganic aluminum concentration in clay-free samples to more than 10% above natural 

background concentrations for waters representative of that geological area of the Province 

that are unaffected by man-made inputs.

- At pH >6.5 to 9.0, the Interim PWQO is 75 ug/L based on total aluminum measured in clay-

free samples.

- If natural background aluminum concentrations in water bodies unaffected by manmade 

inputs are greater than the numerical Interim PWQO (above), no condition is permitted that 

would increase the aluminum concentration in clay-free samples by more than 10% of the 

natural background level.

5d.  Cadmium:  

(Interim) 

5f. Copper:      

(Interim)

5h. Lead:

(Interim)

McCarthy Quarry

1.  Provincial Water Quality Objectives (PWQO); shaded cells denote PWQO exceedance; 

some PWQOs are dependent on other water quality parameters hence the range in guideline 

values, refer to PWQO notes.

- Current scientific evidence is insufficient to develop a firm Objective at this 

time.

- Accordingly, the following phosphorus concentrations should be considered 

as general guidelines which should be supplemented by site-specific studies:

(a) To avoid nuisance concentrations of algae in lakes, average total 

phosphorus concentrations for the ice-free period should not exceed 20 ug/L;

(b) A high level of protection against aesthetic deterioration will be provided 

by a total phosphorus concentration for the ice-free period of 10 ug/L or less. 

This should apply to all lakes naturally below this value;

(c) Excessive plant growth in rivers and streams should be eliminated at a 

total phosphorus concentration below 30 ug/L.

2.  Interim Provincial Water Quality Objectives (Interim PWQO); shaded cells and italics 

denote Interim PWQO exceedance ; some PWQOs are dependent on other water quality 

parameters hence the range in guideline values, refer to PQWO notes.

3.  The PWQO for Oil and Grease indicates that oil or petrochemicals should not be present 

in concentrations that: can be detected as a visible film, sheen or discolouration on the 

surface, can be detected by odour, can cause tainting of edible organisms, can form 

detectable deposits on shorelines and bottom sediments.

4.  Results that are preceeded by "<" denote concentrations that are below the laboratory 

Reportable Detection Limit (RDL).

5a.  Aluminum (Interim):

Pond

25-Oct-16

2956
8.31
5.5

22.9
23.7
460

0.35
2430
1460
0.90
0.73
6.4

7.98
<0.0010
0.025

11
390
88

460
0.107
1.71

0.9

<0.10
84000

<1.0

<5.0
<1.0
<100
<0.50
57000

3.2
<1.0

18000
310000

<5.0
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Table 4: Condition 7(3) SW1 Water Quality Results 

Unit
Reportable 

Detection Limit 

(RDL)
PWQO 

1 
Interim 

PWQO 
2

PTTW Effluent 

Limits

Sample ID SW1

Date 30-May-16

Field Measured Parameters

Conductivity mS/cm 1187
pH pH n/a 6.5-8.5 6.0-9.5 8.47

Temperature °C n/a 27.8
Calculated Parameters

Anion Sum me/L N/A 10.2
Cation Sum me/L N/A 10.9

Hardness (CaCO3) mg/L 1.0 240
Inorganics

Total Ammonia-N mg/L 0.050 0.093
Conductivity umho/cm 1.0 1100

Total Dissolved Solids mg/L 10 604
Fluoride (F-) mg/L 0.10 0.63

Total Kjeldahl Nitrogen (TKN) mg/L 0.10 0.67
Dissolved Organic Carbon mg/L 0.20 7

pH pH N/A 6.5-8.5 6.0-9.5 8.03
Phenols-4AAP mg/L 0.0010 0.04 <0.0010

Total Phosphorus mg/L 0.002 0.02
5b 0.043

Total Suspended Solids mg/L 10 30 30
Dissolved Sulphate (SO4) mg/L 1 170

Alkalinity (Total as CaCO3) mg/L 1.0 130
Dissolved Chloride (Cl) mg/L 1 140

Nitrite (N) mg/L 0.010 0.038
Nitrate (N) mg/L 0.10 0.77

Petroleum Hydrocarbons
Total Oil & Grease mg/L 0.50 Note 3 30 <0.50

Metals
Total Arsenic (As) ug/L 1 100 5 <1.0

Total Cadmium (Cd) ug/L 0.1 0.2 0.1-0.5
5d <0.10

Total Calcium (Ca) ug/L 200 51000
Total Chromium (Cr) ug/L 5 1-89

5e <5.0
Total Copper (Cu) ug/L 1 5 1-5

5f 1.4
Total Iron (Fe) ug/L 100 300 520
Total Lead (Pb) ug/L 0.5 5-25

5g
1-5

5h <0.50
Total Magnesium (Mg) ug/L 50 25000
Total Manganese (Mn) ug/L 2 170

Total Nickel (Ni) ug/L 1 25 1.7
Total Potassium (K) ug/L 200 8800
Total Sodium (Na) ug/L 100 120000

Total Zinc (Zn) ug/L 5 30 20 <5.0
5b.  Phosphorus (Interim):

5c.  Beryllium :   If Hardness <75 mg/L (CaCO3), use  11 ug/L

If Hardness >75 mg/L (CaCO3), use 1100 ug/L 

If Hardness 0-100 mg/L (CaCO3), then use 0.1 ug/L

If Hardness >100 mg/L (CaCO3), then use 0.5 ug/L 

5e.  Chromium : 1 ug/L for hexavalent chromium (Cr VI)

8.9 ug/L for trivalent chromium (Cr III)

If Hardness as CaCO3 (mg/L) is 0 - 20, then use 1 ug/L

If Hardness as CaCO3 (mg/L) is >20, then use 5 ug/L

5g. Lead :          If Alkalinity as CaCO3 (mg/L) is < 20, use 5 ug/L 

If Alkalinity as CaCO3 (mg/L) is 20 to 40, use 10 ug/L 

If Alkalinity as CaCO3 (mg/L) is 40 to 80, use 20 ug/L

If Alkalinity as CaCO3 (mg/L) is > 80, use 25 ug/L 

If Hardness as CaCO3 (mg/L) is < 30, then use 1 ug/L 

If Hardness as CaCO3 (mg/L) is 30 to 80, then use 3 ug/L 

If Hardness as CaCO3 (mg/L) is > 80, then use 5 ug/L 

85000
<5.0

McCarthy Quarry

SW1

25-Oct-16

- At pH 4.5 to 5.5 the Interim PWQO is 15 ug/L based on inorganic monomeric aluminum 

measured in clay-free samples.

- At pH >5.5 to 6.5, no condition should be permitted which would increase the acid soluble 

inorganic aluminum concentration in clay-free samples to more than 10% above natural 

background concentrations for waters representative of that geological area of the Province 

that are unaffected by man-made inputs.

- At pH >6.5 to 9.0, the Interim PWQO is 75 ug/L based on total aluminum measured in clay-

free samples.

- If natural background aluminum concentrations in water bodies unaffected by manmade 

inputs are greater than the numerical Interim PWQO (above), no condition is permitted that 

would increase the aluminum concentration in clay-free samples by more than 10% of the 

natural background level.

5d.  Cadmium:  

(Interim) 

5f. Copper:      

(Interim)

5h. Lead:

(Interim)

<100

1.  Provincial Water Quality Objectives (PWQO); shaded cells denote PWQO exceedance; 

some PWQOs are dependent on other water quality parameters hence the range in guideline 

values, refer to PWQO notes.

- Current scientific evidence is insufficient to develop a firm Objective at 

this time.

- Accordingly, the following phosphorus concentrations should be 

considered as general guidelines which should be supplemented by site-

specific studies:

(a) To avoid nuisance concentrations of algae in lakes, average total 

phosphorus concentrations for the ice-free period should not exceed 20 

ug/L;

(b) A high level of protection against aesthetic deterioration will be 

provided by a total phosphorus concentration for the ice-free period of 10 

ug/L or less. This should apply to all lakes naturally below this value;

(c) Excessive plant growth in rivers and streams should be eliminated at 

a total phosphorus concentration below 30 ug/L.

2.  Interim Provincial Water Quality Objectives (Interim PWQO); shaded cells and italics 

denote Interim PWQO exceedance ; some PWQOs are dependent on other water quality 

parameters hence the range in guideline values, refer to PQWO notes.

3.  The PWQO for Oil and Grease indicates that oil or petrochemicals should not be present 

in concentrations that: can be detected as a visible film, sheen or discolouration on the 

surface, can be detected by odour, can cause tainting of edible organisms, can form 

detectable deposits on shorelines and bottom sediments.

4.  Results that are preceeded by "<" denote concentrations that are below the laboratory 

Reportable Detection Limit (RDL).

5a.  Aluminum (Interim):

1520

2350
8.71
8.1

22.7
23.8
460

0.34
2420

1.61

0.85
0.60
6.3

7.86
<0.0010
<0.02

13
390
87

450
0.103

0.7

<1.0
<0.10

<1.0

<0.50
58000

6.8
1.0

18000
310000

<5.0
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Table 5: Condition 7(3) SW2 Water Quality Results 

Unit
Reportable 

Detection Limit 

(RDL)
PWQO 

1 
Interim 

PWQO 
2

PTTW Effluent 

Limits

Sample ID

Date

Field Measured Parameters

Conductivity mS/cm
pH pH n/a 6.5-8.5 6.0-9.5

Temperature °C n/a
Calculated Parameters

Anion Sum me/L N/A
Cation Sum me/L N/A

Hardness (CaCO3) mg/L 1.0
Inorganics

Total Ammonia-N mg/L 0.050
Conductivity umho/cm 1.0

Total Dissolved Solids mg/L 10
Fluoride (F-) mg/L 0.10

Total Kjeldahl Nitrogen (TKN) mg/L 0.10
Dissolved Organic Carbon mg/L 0.20

pH pH N/A 6.5-8.5 6.0-9.5
Phenols-4AAP mg/L 0.0010 0.04

Total Phosphorus mg/L 0.002 0.02
5b

Total Suspended Solids mg/L 10 30
Dissolved Sulphate (SO4) mg/L 1

Alkalinity (Total as CaCO3) mg/L 1.0
Dissolved Chloride (Cl) mg/L 1

Nitrite (N) mg/L 0.010
Nitrate (N) mg/L 0.10

Petroleum Hydrocarbons
Total Oil & Grease mg/L 0.50 Note 3 30

Metals
Total Arsenic (As) ug/L 1 100 5

Total Cadmium (Cd) ug/L 0.1 0.2 0.1-0.5
5d

Total Calcium (Ca) ug/L 200
Total Chromium (Cr) ug/L 5 1-89

5e

Total Copper (Cu) ug/L 1 5 1-5
5f

Total Iron (Fe) ug/L 100 300
Total Lead (Pb) ug/L 0.5 5-25

5g
1-5

5h

Total Magnesium (Mg) ug/L 50
Total Manganese (Mn) ug/L 2

Total Nickel (Ni) ug/L 1 25
Total Potassium (K) ug/L 200
Total Sodium (Na) ug/L 100

Total Zinc (Zn) ug/L 5 30 20
5b.  Phosphorus (Interim):

5c.  Beryllium :   If Hardness <75 mg/L (CaCO3), use  11 ug/L

If Hardness >75 mg/L (CaCO3), use 1100 ug/L 

If Hardness 0-100 mg/L (CaCO3), then use 0.1 ug/L

If Hardness >100 mg/L (CaCO3), then use 0.5 ug/L 

5e.  Chromium : 1 ug/L for hexavalent chromium (Cr VI)

8.9 ug/L for trivalent chromium (Cr III)

If Hardness as CaCO3 (mg/L) is 0 - 20, then use 1 ug/L

If Hardness as CaCO3 (mg/L) is >20, then use 5 ug/L

5g. Lead :          If Alkalinity as CaCO3 (mg/L) is < 20, use 5 ug/L 

If Alkalinity as CaCO3 (mg/L) is 20 to 40, use 10 ug/L 

If Alkalinity as CaCO3 (mg/L) is 40 to 80, use 20 ug/L

If Alkalinity as CaCO3 (mg/L) is > 80, use 25 ug/L 

If Hardness as CaCO3 (mg/L) is < 30, then use 1 ug/L 

If Hardness as CaCO3 (mg/L) is 30 to 80, then use 3 ug/L 

If Hardness as CaCO3 (mg/L) is > 80, then use 5 ug/L 

McCarthy Quarry

1.  Provincial Water Quality Objectives (PWQO); shaded cells denote PWQO exceedance; 

some PWQOs are dependent on other water quality parameters hence the range in guideline 

values, refer to PWQO notes.

- Current scientific evidence is insufficient to develop a firm Objective at 

this time.

- Accordingly, the following phosphorus concentrations should be 

considered as general guidelines which should be supplemented by site-

specific studies:

(a) To avoid nuisance concentrations of algae in lakes, average total 

phosphorus concentrations for the ice-free period should not exceed 20 

ug/L;

(b) A high level of protection against aesthetic deterioration will be 

provided by a total phosphorus concentration for the ice-free period of 10 

ug/L or less. This should apply to all lakes naturally below this value;

(c) Excessive plant growth in rivers and streams should be eliminated at a 

total phosphorus concentration below 30 ug/L.

2.  Interim Provincial Water Quality Objectives (Interim PWQO); shaded cells and italics 

denote Interim PWQO exceedance ; some PWQOs are dependent on other water quality 

parameters hence the range in guideline values, refer to PQWO notes.

3.  The PWQO for Oil and Grease indicates that oil or petrochemicals should not be present 

in concentrations that: can be detected as a visible film, sheen or discolouration on the 

surface, can be detected by odour, can cause tainting of edible organisms, can form 

detectable deposits on shorelines and bottom sediments.

4.  Results that are preceeded by "<" denote concentrations that are below the laboratory 

Reportable Detection Limit (RDL).

5a.  Aluminum (Interim):

8.47
9.58

- At pH 4.5 to 5.5 the Interim PWQO is 15 ug/L based on inorganic monomeric aluminum 

measured in clay-free samples.

- At pH >5.5 to 6.5, no condition should be permitted which would increase the acid soluble 

inorganic aluminum concentration in clay-free samples to more than 10% above natural 

background concentrations for waters representative of that geological area of the Province 

that are unaffected by man-made inputs.

- At pH >6.5 to 9.0, the Interim PWQO is 75 ug/L based on total aluminum measured in clay-

free samples.

- If natural background aluminum concentrations in water bodies unaffected by manmade 

inputs are greater than the numerical Interim PWQO (above), no condition is permitted that 

would increase the aluminum concentration in clay-free samples by more than 10% of the 

natural background level.

5d.  Cadmium:  

(Interim) 

5f. Copper:      

(Interim)

5h. Lead:

(Interim)

SW2

30-May-16

838
7.82
26.5

13

450

0.056
750
444
0.11
0.70
13

7.91
<0.0010
0.120

<1.0

13
390
17

<0.010
<0.10

<0.50

<1.0

<0.10
130000

<5.0

860
<0.50
18000

230
1.5

<5.0

3100
12000
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Table 6: Lethality Monitoring at McCarthy Pond

Unit
Mortality 

Limit

Sample ID

Date 20-Nov-15 21-Dec-15 31-Mar-16 29-Apr-16 30-May-16 28-Jun-16 27-Jul-16 18-Aug-16 28-Sep-16 25-Oct-16

Rainbow 

Trout

% Mortality 

Rate*
<50% 0 0 0 3 0 0 0 0 0 0

Daphnia 

Magna

% Mortality 

Rate*
<50% 0 0 0 0 0 0 0 0 0 0

Notes

McCarthy Quarry

Pond

* Test results represent accute lethality (100% effluent) of toxicants to Daphnia Magna and Rainbow Trout
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Table 7: Measured Water Volume and Rate of Discharge from Quarry Sump

Date Start Stop Total Sec. Total Min. Total Litres

Rate of 

Taking 

(L/sec)

Rate of 

Taking 

(L/min)

6,550,000 76 4,545

1-Nov-15 0 0 - - -

2-Nov-15 7AM 2PM 25200 420 882,000 35 2,100

3-Nov-15 7AM 2PM 25200 420 882,000 35 2,100

4-Nov-15 7AM 2PM 25200 420 882,000 35 2,100

5-Nov-15 0 0 - - -

6-Nov-15 0 0 - - -

7-Nov-15 0 0 - - -

8-Nov-15 7AM 3PM 28800 480 1,008,000 35 2,100

9-Nov-15 7AM 3PM 28800 480 1,008,000 35 2,100

10-Nov-15 7AM 3PM 28800 480 1,008,000 35 2,100

11-Nov-15 7AM 2PM 25200 420 882,000 35 2,100

12-Nov-15 7AM 3PM 28800 480 1,008,000 35 2,100

13-Nov-15 7AM 3PM 28800 480 1,008,000 35 2,100

14-Nov-15 0 0 - - -

15-Nov-15 0 0 - - -

16-Nov-15 7AM 3PM 28800 480 1,008,000 35 2,100

17-Nov-15 7AM 3PM 28800 480 1,008,000 35 2,100

18-Nov-15 7AM 3PM 28800 480 1,008,000 35 2,100

19-Nov-15 7AM 3PM 28800 480 1,008,000 35 2,100

20-Nov-15 7AM 2PM 25200 420 882,000 35 2,100

21-Nov-15 0 0 - - -

22-Nov-15 0 0 - - -

23-Nov-15 8AM 4PM 28800 480 1,008,000 35 2,100

24-Nov-15 8AM 4PM 28800 480 1,008,000 35 2,100

25-Nov-15 8AM 4PM 28800 480 1,008,000 35 2,100

26-Nov-15 7AM 3PM 28800 480 1,008,000 35 2,100

27-Nov-15 7AM 2PM 25200 420 882,000 35 2,100

28-Nov-15 0 0 - - -

29-Nov-15 0 0 - - -

30-Nov-15 0 0 - - -

1-Dec-15 7AM 3PM 28800 480 1,008,000 35 2,100

2-Dec-15 7AM 3PM 28800 480 1,008,000 35 2,100

3-Dec-15 7AM 3PM 28800 480 1,008,000 35 2,100

4-Dec-15 7AM 3PM 28800 480 1,008,000 35 2,100

5-Dec-15 0 0 - - -

6-Dec-15 0 0 - - -

7-Dec-15 7AM 3PM 28800 480 1,008,000 35 2,100

8-Dec-15 7AM 3PM 28800 480 1,008,000 35 2,100

9-Dec-15 7AM 3PM 28800 480 1,008,000 35 2,100

10-Dec-15 7AM 3PM 28800 480 1,008,000 35 2,100

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

ECA Permitted Rate

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP
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Table 7: Measured Water Volume and Rate of Discharge from Quarry Sump

Date Start Stop Total Sec. Total Min. Total Litres

Rate of 

Taking 

(L/sec)

Rate of 

Taking 

(L/min)

6,550,000 76 4,545ECA Permitted Rate

11-Dec-15 7AM 3PM 28800 480 1,008,000 35 2,100

12-Dec-15 0 0 - - -

13-Dec-15 0 0 - - -

14-Dec-15 7AM 3PM 28800 480 1,008,000 35 2,100

15-Dec-15 7AM 3PM 28800 480 1,008,000 35 2,100

16-Dec-15 7AM 3PM 28800 480 1,008,000 35 2,100

17-Dec-15 7AM 3PM 28800 480 1,008,000 35 2,100

18-Dec-15 0 0 - - -

19-Dec-15 0 0 - - -

20-Dec-15 0 0 - - -

21-Dec-15 7AM 3PM 28800 480 1,008,000 35 2,100

22-Dec-15 7AM 3PM 28800 480 1,008,000 35 2,100

23-Dec-15 7AM 12PM 18000 300 630,000 35 2,100

24-Dec-15 0 0 - - -

25-Dec-15 0 0 - - -

26-Dec-15 0 0 - - -

27-Dec-15 8AM 12PM 14400 240 504,000 35 2,100

28-Dec-15 0 0 - - -

29-Dec-15 0 0 - - -

30-Dec-15 8AM 12PM 14400 240 504,000 35 2,100

31-Dec-15 0 0 - - -

1-Jan-16 0 0 - - -

2-Jan-16 0 0 - - -

3-Jan-16 0 0 - - -

4-Jan-16 7AM 3PM 28800 480 1,008,000 35 2,100

5-Jan-16 7AM 3PM 28800 480 1,008,000 35 2,100

6-Jan-16 7AM 3PM 28800 480 1,008,000 35 2,100

7-Jan-16 7AM 3PM 28800 480 1,008,000 35 2,100

8-Jan-16 7AM 3PM 28800 480 1,008,000 35 2,100

9-Jan-16 0 0 - - -

10-Jan-16 0 0 - - -

11-Jan-16 7AM 12PM 18000 300 630,000 35 2,100

12-Jan-16 7AM 12PM 18000 300 630,000 35 2,100

13-Jan-16 7AM 12PM 18000 300 630,000 35 2,100

14-Jan-16 7AM 12PM 18000 300 630,000 35 2,100

15-Jan-16 0 0 - - -

16-Jan-16 0 0 - - -

17-Jan-16 0 0 - - -

18-Jan-16 0 0 - - -

19-Jan-16 7AM 12PM 18000 300 630,000 35 2,100

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP
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Table 7: Measured Water Volume and Rate of Discharge from Quarry Sump

Date Start Stop Total Sec. Total Min. Total Litres

Rate of 

Taking 

(L/sec)

Rate of 

Taking 

(L/min)

6,550,000 76 4,545ECA Permitted Rate

20-Jan-16 7AM 2PM 25200 420 882,000 35 2,100

21-Jan-16 7AM 12PM 18000 300 630,000 35 2,100

22-Jan-16 0 0 - - -

23-Jan-16 0 0 - - -

24-Jan-16 0 0 - - -

25-Jan-16 0 0 - - -

26-Jan-16 7AM 12PM 18000 300 630,000 35 2,100

27-Jan-16 7AM 12PM 18000 300 630,000 35 2,100

28-Jan-16 7AM 12PM 18000 300 630,000 35 2,100

29-Jan-16 7AM 12PM 18000 300 630,000 35 2,100

30-Jan-16 0 0 - - -

31-Jan-16 0 0 - - -

1-Feb-16 0 0 - - -

2-Feb-16 0 0 - - -

3-Feb-16 0 0 - - -

4-Feb-16 0 0 - - -

5-Feb-16 0 0 - - -

6-Feb-16 0 0 - - -

7-Feb-16 0 0 - - -

8-Feb-16 6:30AM 5PM 37800 630 1,323,000 35 2,100

9-Feb-16 0 0 - - -

10-Feb-16 6:30AM 5PM 37800 630 1,323,000 35 2,100

11-Feb-16 0 0 - - -

12-Feb-16 0 0 - - -

13-Feb-16 0 0 - - -

14-Feb-16 0 0 - - -

15-Feb-16 6AM 3PM 32400 540 1,134,000 35 2,100

16-Feb-16 0 0 - - -

17-Feb-16 6AM 4PM 36000 600 1,260,000 35 2,100

18-Feb-16 0 0 - - -

19-Feb-16 0 0 - - -

20-Feb-16 0 0 - - -

21-Feb-16 0 0 - - -

22-Feb-16 6AM 5PM 39600 660 1,386,000 35 2,100

23-Feb-16 0 0 - - -

24-Feb-16 6AM 5PM 39600 660 1,386,000 35 2,100

25-Feb-16 0 0 - - -

26-Feb-16 6:30AM 5PM 37800 630 1,323,000 35 2,100

27-Feb-16 0 0 - - -

28-Feb-16 0 0 - - -

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP
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Table 7: Measured Water Volume and Rate of Discharge from Quarry Sump

Date Start Stop Total Sec. Total Min. Total Litres

Rate of 

Taking 

(L/sec)

Rate of 

Taking 

(L/min)

6,550,000 76 4,545ECA Permitted Rate

29-Feb-16 6AM 6PM 43200 720 1,512,000 35 2,100

1-Mar-16 6AM 6:30PM 45000 750 1,575,000 35 2,100

2-Mar-16 0 0 - - -

3-Mar-16 6:30AM 5:30PM 39600 660 1,386,000 35 2,100

4-Mar-16 0 0 - - -

5-Mar-16 0 0 - - -

6-Mar-16 0 0 - - -

7-Mar-16 6:30AM 5:30PM 39600 660 1,386,000 35 2,100

8-Mar-16 6:30AM 5:30PM 39600 660 1,386,000 35 2,100

9-Mar-16 6:30AM 5:30PM 39600 660 1,386,000 35 2,100

10-Mar-16 6:30AM 5:30PM 39600 660 1,386,000 35 2,100

11-Mar-16 6:30AM 5:30PM 39600 660 1,386,000 35 2,100

12-Mar-16 0 0 - - -

13-Mar-16 0 0 - - -

14-Mar-16 6:30AM 5:30PM 39600 660 1,386,000 35 2,100

15-Mar-16 0 0 - - -

16-Mar-16 6:30AM 5PM 37800 630 1,323,000 35 2,100

17-Mar-16 0 0 - - -

18-Mar-16 0 0 - - -

19-Mar-16 0 0 - - -

20-Mar-16 0 0 - - -

21-Mar-16 8AM 5PM 32400 540 1,134,000 35 2,100

22-Mar-16 8AM 4PM 28800 480 1,008,000 35 2,100

23-Mar-16 8AM 4:30PM 30600 510 1,071,000 35 2,100

24-Mar-16 8AM 4PM 28800 480 1,008,000 35 2,100

25-Mar-16 0 0 - - -

26-Mar-16 0 0 - - -

27-Mar-16 0 0 - - -

28-Mar-16 8AM 6AM 79200 1320 2,772,000 35 2,100

29-Mar-16 7AM 7AM 86400 1440 3,024,000 35 2,100

30-Mar-16 7AM 7AM 86400 1440 3,024,000 35 2,100

31-Mar-16 7AM 7AM 86400 1440 3,024,000 35 2,100

1-Apr-16 7AM 7AM 86400 1440 3,024,000 35 2,100

2-Apr-16 7AM 7AM 86400 1440 3,024,000 35 2,100

3-Apr-16 7AM 7AM 86400 1440 3,024,000 35 2,100

4-Apr-16 7AM 7AM 86400 1440 3,024,000 35 2,100

5-Apr-16 7AM 7AM 86400 1440 3,024,000 35 2,100

6-Apr-16 7AM 5PM 36000 600 1,260,000 35 2,100

7-Apr-16 0 0 - - -

8-Apr-16 0 0 - - -

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP
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Table 7: Measured Water Volume and Rate of Discharge from Quarry Sump

Date Start Stop Total Sec. Total Min. Total Litres

Rate of 

Taking 

(L/sec)

Rate of 

Taking 

(L/min)

6,550,000 76 4,545ECA Permitted Rate

9-Apr-16 0 0 - - -

10-Apr-16 0 0 - - -

11-Apr-16 7AM 7AM 86400 1440 3,024,000 35 2,100

12-Apr-16 0 0 - - -

13-Apr-16 7AM 7AM 86400 1440 3,024,000 35 2,100

14-Apr-16 0 0 - - -

15-Apr-16 0 0 - - -

16-Apr-16 0 0 - - -

17-Apr-16 0 0 - - -

18-Apr-16 7AM 7AM 86400 1440 3,024,000 35 2,100

19-Apr-16 0 0 - - -

20-Apr-16 7AM 3PM 28800 480 1,008,000 35 2,100

21-Apr-16 7AM 1PM 21600 360 756,000 35 2,100

22-Apr-16 0 0 - - -

23-Apr-16 0 0 - - -

24-Apr-16 0 0 - - -

25-Apr-16 7AM 7AM 86400 1440 3,024,000 35 2,100

26-Apr-16 0 0 - - -

27-Apr-16 0 0 - - -

28-Apr-16 7AM 5PM 36000 600 1,260,000 35 2,100

29-Apr-16 7AM 2PM 25200 420 882,000 35 2,100

30-Apr-16 0 0 - - -

1-May-16 0 0 - - -

2-May-16 7AM 3PM 28800 480 1,008,000 35 2,100

3-May-16 7AM 3PM 28800 480 1,008,000 35 2,100

4-May-16 7AM 3PM 28800 480 1,008,000 35 2,100

5-May-16 0 0 - - -

6-May-16 0 0 - - -

7-May-16 0 0 - - -

8-May-16 0 0 - - -

9-May-16 0 0 - - -

10-May-16 0 0 - - -

11-May-16 0 0 - - -

12-May-16 0 0 - - -

13-May-16 0 0 - - -

14-May-16 0 0 - - -

15-May-16 0 0 - - -

16-May-16 7AM 5PM 36000 600 1,260,000 35 2,100

17-May-16 7AM 2PM 25200 420 882,000 35 2,100

18-May-16 7AM 3PM 28800 480 1,008,000 35 2,100

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP
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Table 7: Measured Water Volume and Rate of Discharge from Quarry Sump

Date Start Stop Total Sec. Total Min. Total Litres

Rate of 

Taking 

(L/sec)

Rate of 

Taking 

(L/min)

6,550,000 76 4,545ECA Permitted Rate

19-May-16 7AM 1PM 21600 360 756,000 35 2,100

20-May-16 7AM 1PM 21600 360 756,000 35 2,100

21-May-16 0 0 - - -

22-May-16 0 0 - - -

23-May-16 0 0 - - -

24-May-16 7AM 3PM 28800 480 1,008,000 35 2,100

25-May-16 7AM 1PM 21600 360 756,000 35 2,100

26-May-16 7AM 12PM 18000 300 630,000 35 2,100

27-May-16 7AM 2PM 25200 420 882,000 35 2,100

28-May-16 0 0 - - -

29-May-16 0 0 - - -

30-May-16 0 0 - - -

31-May-16 0 0 - - -

1-Jun-16 0 0 - - -

2-Jun-16 0 0 - - -

3-Jun-16 0 0 - - -

4-Jun-16 0 0 - - -

5-Jun-16 0 0 - - -

6-Jun-16 7AM 1PM 21600 360 756,000 35 2,100

7-Jun-16 0 0 - - -

8-Jun-16 0 0 - - -

9-Jun-16 0 0 - - -

10-Jun-16 0 0 - - -

11-Jun-16 0 0 - - -

12-Jun-16 0 0 - - -

13-Jun-16 0 0 - - -

14-Jun-16 0 0 - - -

15-Jun-16 0 0 - - -

16-Jun-16 0 0 - - -

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP
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Table 7: Measured Water Volume and Rate of Discharge from Quarry Sump

Date Start Stop Total Sec. Total Min. Total Litres

Rate of 

Taking 

(L/sec)

Rate of 

Taking 

(L/min)

6,550,000 76 4,545ECA Permitted Rate

17-Jun-16 0 0 - - -

18-Jun-16 0 0 - - -

19-Jun-16 0 0 - - -

20-Jun-16 0 0 - - -

21-Jun-16 0 0 - - -

22-Jun-16 0 0 - - -

23-Jun-16 0 0 - - -

24-Jun-16 0 0 - - -

25-Jun-16 0 0 - - -

26-Jun-16 0 0 - - -

27-Jun-16 7AM 12PM 18000 300 630,000 35 2,100

28-Jun-16 7AM 12PM 18000 300 630,000 35 2,100

29-Jun-16 0 0 - - -

30-Jun-16 0 0 - - -

1-Jul-16 0 0 - - -

2-Jul-16 0 0 - - -

3-Jul-16 0 0 - - -

4-Jul-16 7AM 12PM 18000 300 630,000 35 2,100

5-Jul-16 0 0 - - -

6-Jul-16 0 0 - - -

7-Jul-16 0 0 - - -

8-Jul-16 0 0 - - -

9-Jul-16 7AM 1PM 21600 360 756,000 35 2,100

10-Jul-16 0 0 - - -

11-Jul-16 0 0 - - -

12-Jul-16 0 0 - - -

13-Jul-16 0 0 - - -

14-Jul-16 0 0 - - -

15-Jul-16 0 0 - - -

16-Jul-16 0 0 - - -

17-Jul-16 0 0 - - -

18-Jul-16 7AM 12PM 18000 300 630,000 35 2,100

19-Jul-16 0 0 - - -

20-Jul-16 0 0 - - -

21-Jul-16 0 0 - - -

22-Jul-16 0 0 - - -

23-Jul-16 0 0 - - -

24-Jul-16 0 0 - - -

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP
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Table 7: Measured Water Volume and Rate of Discharge from Quarry Sump

Date Start Stop Total Sec. Total Min. Total Litres

Rate of 

Taking 

(L/sec)

Rate of 

Taking 

(L/min)

6,550,000 76 4,545ECA Permitted Rate

25-Jul-16 0 0 - - -

26-Jul-16 0 0 - - -

27-Jul-16 0 0 - - -

28-Jul-16 0 0 - - -

29-Jul-16 0 0 - - -

30-Jul-16 0 0 - - -

31-Jul-16 0 0 - - -

1-Aug-16 0 0 - - -

2-Aug-16 0 0 - - -

3-Aug-16 0 0 - - -

4-Aug-16 0 0 - - -

5-Aug-16 0 0 - - -

6-Aug-16 7AM 1PM 21,600 360 756,000 35 2,100

7-Aug-16 0 0 - - -

8-Aug-16 7AM 1PM 21,600 360 756,000 35 2,100

9-Aug-16 0 0 - - -

10-Aug-16 0 0 - - -

11-Aug-16 0 0 - - -

12-Aug-16 7AM 12PM 18,000 300 630,000 35 2,100

13-Aug-16 0 0 - - -

14-Aug-16 0 0 - - -

15-Aug-16 0 0 - - -

16-Aug-16 0 0 - - -

17-Aug-16 0 0 - - -

18-Aug-16 0 0 - - -

19-Aug-16 0 0 - - -

20-Aug-16 0 0 - - -

21-Aug-16 0 0 - - -

22-Aug-16 0 0 - - -

23-Aug-16 0 0 - - -

24-Aug-16 0 0 - - -

25-Aug-16 0 0 - - -

26-Aug-16 0 0 - - -

27-Aug-16 0 0 - - -

28-Aug-16 0 0 - - -

29-Aug-16 0 0 - - -

30-Aug-16 0 0 - - -

31-Aug-16 0 0 - - -

1-Sep-16 0 0 - - -

2-Sep-16 0 0 - - -

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

1407634 Golder Associates Ltd. December 2016



Table 7: Measured Water Volume and Rate of Discharge from Quarry Sump

Date Start Stop Total Sec. Total Min. Total Litres

Rate of 

Taking 

(L/sec)

Rate of 

Taking 

(L/min)

6,550,000 76 4,545ECA Permitted Rate

3-Sep-16 0 0 - - -

4-Sep-16 0 0 - - -

5-Sep-16 0 0 - - -

6-Sep-16 0 0 - - -

7-Sep-16 0 0 - - -

8-Sep-16 0 0 - - -

9-Sep-16 0 0 - - -

10-Sep-16 0 0 - - -

11-Sep-16 0 0 - - -

12-Sep-16 0 0 - - -

13-Sep-16 0 0 - - -

14-Sep-16 0 0 - - -

15-Sep-16 0 0 - - -

16-Sep-16 0 0 - - -

17-Sep-16 0 0 - - -

18-Sep-16 0 0 - - -

19-Sep-16 0 0 - - -

20-Sep-16 0 0 - - -

21-Sep-16 0 0 - - -

22-Sep-16 0 0 - - -

23-Sep-16 0 0 - - -

24-Sep-16 0 0 - - -

25-Sep-16 0 0 - - -

26-Sep-16 0 0 - - -

27-Sep-16 0 0 - - -

28-Sep-16 0 0 - - -

29-Sep-16 0 0 - - -

30-Sep-16 0 0 - - -

1-Oct-16 0 0 - - -

2-Oct-16 0 0 - - -

3-Oct-16 0 0 - - -

4-Oct-16 0 0 - - -

5-Oct-16 12PM 3PM 10,800 180 378,000 35 2,100

6-Oct-16 6AM 9:30AM 12,600 210 441,000 35 2,100

7-Oct-16 0 0 - - -

8-Oct-16 0 0 - - -

9-Oct-16 0 0 - - -

10-Oct-16 0 0 - - -

11-Oct-16 0 0 - - -

12-Oct-16 11:15AM 3:15PM 14,400 240 504,000 35 2,100

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

1407634 Golder Associates Ltd. December 2016



Table 7: Measured Water Volume and Rate of Discharge from Quarry Sump

Date Start Stop Total Sec. Total Min. Total Litres

Rate of 

Taking 

(L/sec)

Rate of 

Taking 

(L/min)

6,550,000 76 4,545ECA Permitted Rate

13-Oct-16 11:30AM 4PM 16,200 270 567,000 35 2,100

14-Oct-16 7AM 11AM 14,400 240 504,000 35 2,100

15-Oct-16 0 0 - - -

16-Oct-16 0 0 - - -

17-Oct-16 8AM 3PM 25,200 420 882,000 35 2,100

18-Oct-16 6AM 1PM 25,200 420 882,000 35 2,100

19-Oct-16 0 0 - - -

20-Oct-16 6AM 1PM 25,200 420 882,000 35 2,100

21-Oct-16 0 0 - - -

22-Oct-16 7AM 1PM 21,600 360 756,000 35 2,100

23-Oct-16 0 0 - - -

24-Oct-16 0 0 - - -

25-Oct-16 6AM 3PM 32,400 540 1,134,000 35 2,100

26-Oct-16 0 0 - - -

27-Oct-16 6AM 12PM 21,600 360 756,000 35 2,100

28-Oct-16 0 0 - - -

29-Oct-16 0 0 - - -

30-Oct-16 0 0 - - -

31-Oct-16 6AM 10:30AM 16,200 270 567,000 35 2,100

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP

NO PUMP
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Golder Associates Ltd. (Golder) was retained by QBJR/Coco Aggregates Inc. (Coco) to prepare the annual compliance report for the McCarthy Quarry located in the Township of Ramara, County of Simcoe (Figure 1), as a requirement of Environmental Compliance Approval (ECA) No. 4731-987KM8 issued on October 15, 2013.  A copy of the ECA No. 4731-987KM8 is found in Appendix A.

The following report includes a summary of the requirements listed in Section 10(5) of the ECA for the period from November 1, 2015 to October 31, 2016.  Included herein are a summary of:

· Effluent monitoring data including the water quality results and flow measurements;

· Any operation problems encountered;

· Maintenance work completed on any part of the sewage works;

· Effluent quality assurance or control measures undertaken; and, 

· Calibration and maintenance carried out on the effluent monitoring equipment. 
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The McCarthy Quarry dewatering system consists of the collection of groundwater and surface water at the base of the quarry floor to a settling pond to the south of the active quarry area (Figure 1).  Groundwater and precipitation that enters the quarry is collected in a sump at the base of the quarry floor.  The sump is equipped with a 4-inch Grindex pump which is rated at 35 L/sec and is attached to a 4-inch discharge line.  Water is pumped from the quarry floor up the quarry face to a 101 mm diameter pipeline that directs the water to the 14,000 m3 settling pond.  The water in the settling pond is equipped with a Hickenbottom control structure that discharges the water to the roadside ditch along Concession Road 1.  The water flows eastward along the north side of Concession Road 1 to a municipal drain and eventually to the Talbot River, which discharges into Lake Simcoe. 

The dewatering activities from the McCarthy Quarry are currently carried out under the existing Permit to Take Water (PTTW) No. 7818-9QJNL4 (Appendix B) issued on December 30, 2014.  Under the current PTTW Coco is permitted to pump water from the quarry sump at a rate of 4,545 L/min.  
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Effluent monitoring is required by the ECA at three locations, as shown on Figure 1:

· McCarthy Pond: the outfall of the settling pond; 

· SW1: the culvert along Concession Road 1 at the McCarthy property downstream of the McCarthy Pond discharge location; and, 

· SW2: 260 m north of the intersection of Concession Road 1 and Mara Eldon Boundary Road, representing upstream conditions.

Condition 7(2)

Weekly effluent monitoring is required at the McCarthy Pond for Total Suspended Solids (TSS), Oil and Grease and Phenols (4AAP).  These results are summarized in Table 1 and the monthly averages are summarized in Table 2. 

The weekly effluent samples (Section 7(2)) were collected by staff at the McCarthy Quarry.  The weekly quality samples were sent to Maxxam Analytics Laboratory for analysis; laboratory analysis results are included in Appendix C.

Condition 7(3) and Condition 7(7)

Additional water quality sampling is required under Section 7(3) at a semi-annual frequency at all three locations, recognizing that, as of April 24, 2014 this monitoring was reduced from weekly sampling frequency to a semi‑annual frequency following one year of quarry operation according to Section 7(7).  The parameters required for semi-annual water quality monitoring at all three locations are listed in Table 3 of the ECA.

The semi-annual water quality samples (Section 7(3) and Section 7(7)) were collected by Golder.  The semi‑annual water quality samples were sent to Maxxam Analytics Laboratory for analysis.  The laboratory analysis results are included in Appendix C.

Condition 7(8)

An inline flow meter was installed in the discharge line of the sump pump in order to measured continuous flow rates.  The flow rates are recorded and provided to Golder by staff at the McCarthy Quarry.  These results are summarized in Table 7.

Condition 8

Monthly lethality monitoring for Rainbow Trout and Daphna magna is also required and these results are summarized in Table 6. 

The monthly lethality testing was carried out by Golder and sent to AGAT Laboratories Ltd.  The laboratory analysis results are included in Appendix C.
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An exceedances of the daily TSS limit of 30 mg/L occurred on November 5, 2015 (Table 1) where TSS concentration was 47 mg/L.  No additional exceedances of the daily TSS limit were reported for the remainder of the monitoring period.  Based on field observations from Coco and Golder staff during November 2015, the concentration on November 5, 2015 is considered to be anomalous.  No exceedances of the monthly TSS limit of 15 mg/L were reported between November 2015 and October 2016 (Table 2).  The exceedance on November 5, 2015 was reported to the Ministry of the Environment and Climate Change (MOECC) Barrie District Manager, Cindy Hood.  No other exceedances occurred during this monitoring period; the pH, Oil and Grease, Phenols (4AAP) concentrations were all below the monthly concentration limits of the ECA. 

The TSS exceedances observed historically at the site are considered to be the result of the small quarry footprint.  When the quarry was in its initial stages and the area in which the work was being completed is relatively small, the dust that was generated from the quarry activities settled on the quarry floor which was then repeatedly disturbed by the quarry traffic.  In addition to this, the sump is located within this work area which does not allow the rock dust to settle out before it reaches the sump.  As the quarry has started to expand and working space increased, the amount of dust entering the sump has decreased.  With less dust entering the sump the TSS concentrations seen at the McCarthy Pond started to decrease in 2016.
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At the McCarthy Pond, all of the parameters tested are below the Provincial Water Quality Objectives (PWQO) with the exception of phosphorous on October 25, 2016 (Table 3). 

At SW1, all of the parameters tested are below the PWQO with the exception of phosphorus and iron on May 30, 2016 (Table 4). 

At SW2, all of the parameters tested are below the PWQO with the exception of phosphorous and iron on May 30, 2016 (Table 5).  During the October semi-annual effluent monitoring, a sample was not able to be collected from SW2 because it was dry 

Elevated phosphorous concentrations are observed upstream, on-Site, and at downstream ditch locations.  The presence of elevated phosphorus at all three locations indicates that the phosphorous is most likely the result of farming activities in the area.  There are a number of cattle farms in the area which could be attributing to the high phosphorous concentrations at SW1, SW2, and the McCarthy Pond.      
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The effluent was found to be non-lethal to Rainbow Trout and Daphnia magna between November 2015 and October 2016 (Table 6).  For both Daphnia magna and Rainbow Trout there has been 0% mortality between November 2014 and October 2015, with the exception of 3% mortality of Rainbow Trout in April 2016.  In January and February 2016, no acute lethality sample could be taken as the pond was frozen.  
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The rate and volume of discharge from the quarry is measured on-Site by an inline flow meter in the discharge line from the quarry sump.  The pump records are provided by McCarthy Quarry staff.  The pump records for November 1, 2015 to October 31, 2016 are found in Table 7.  The discharge rates were below the permitted rate of 4,545 L/min (76 L/sec). 

Additionally, there has been no indication of erosion and/or flooding of the downstream ditches. 
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No operational problems were encountered with the dewatering system during the monitoring period of November 2015 to October 2016.  Additionally, no spills occurred during the November 2015 to October 2016 monitoring period. 
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No upgrades or maintenance works were carried out on any part of the sewage works during the November 2015 to October 2016 monitoring period.
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The shoreline of the settling pond was reseeded during this monitoring period in order to prevent erosion.  No other effluent quality assurance or control measures were put in place during this monitoring period. 

[bookmark: _Toc404255114][bookmark: _Toc404255635][bookmark: _Toc404263934][bookmark: _Toc405399910][bookmark: _Toc405400477][bookmark: _Toc405457343][bookmark: _Toc405818090][bookmark: _Toc405818132][bookmark: _Toc405818145][bookmark: _Toc405818160][bookmark: _Toc405818186]Calibration and maintenance of the effluent monitoring equipment

No calibration or maintenance of the effluent monitoring equipment was completed between November 2015 and October 2016.
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· Condition 7(2):

All of the weekly effluent monitoring samples from the McCarthy Pond were below the daily concentration limits with the exception of November 5, 2015; 

Based on field observations from Coco and Golder staff during November 2015, the concentration on November 5, 2015 is considered to be anomalous; and,

All of the monthly effluent concentrations for the McCarthy Pond were below the monthly concentration limits.

· Condition 7(3):

At the McCarthy Pond, all parameters were below the PWQO with the exception of phosphorous on October 25, 2016;

At SW1, all parameters were below the PWQO with the exception of phosphorus and iron on May 30, 2016; and,

At SW2 all parameters were below the PWQO with the exception of phosphorous and iron on May 30, 2016.

· Condition 8:

The effluent has been non-lethal to Rainbow Trout and Daphnia magna throughout the monitoring period (November 2015 to October 2016).

· Condition 7(8):

A continuous record of flow rates has been maintained throughout this monitoring period and all water takings were below the permitted rate of 4,545 L/min.
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