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TECHNICAL MEMORANDUM 
DATE  March 24, 2020 Project No. 18111331 

TO  Cathy Smith 
Waste Connections of Canada 

FROM  Paul Smolkin EMAIL psmolkin@golder.com 

PROPOSED STORMWATER MANAGEMENT POND DISCHARGE OBJECTIVES 
RIDGE LANDFILL EXPANSION – REVISION 2 
 
This memorandum provides the rationale for the development of surface water quality discharge objectives for the 
stormwater management (SWM) ponds associated with the expansion of the Ridge Landfill site, as well as the 
proposed discharge objectives. The basis for design of the SWM system for the proposed Ridge Landfill expansion 
is provided in the Stormwater Management Design Brief dated March 2020 prepared by Dillon Consulting. This 
memorandum was first submitted March 3, 2020 to the Ministry of Environment, Conservation and Parks (MECP) 
Regional Technical Support Section for review; this Revision 2 has been prepared to respond to the MECP 
comments received March 17, 2020. 

Introduction 
The design of the SWM system manages runoff from the expanded landfill and separates leachate-impacted waters 
from stormwater runoff from other areas of the site, satisfies the requirements of O.Reg. 232/98 and follows the 
guidance provided by the Stormwater Management Planning and Design Manual (Ministry of Environment, 
Conservation and Parks (MECP), 2003). The SWM ponds have been designed to provide water quality 
enhancement (80% total suspended solids (TSS) removal) and control post-development peak flows to at or below 
pre-development levels. As described in the Design Manual (MECP 2003), TSS removal is the mechanism by which 
pollutants in runoff from “clean areas” [i.e., not potentially leachate impacted in the case of the Ridge Landfill site] are 
reduced within the drainage ditches and SWM ponds prior to the water discharging to the receiver. During site 
operations at the expanded Ridge Landfill, and similar to pre-expansion operations, the SWM ponds will be operated 
in batch mode; as such, the impounded water will be sampled and analysed to confirm the water quality is 
acceptable prior to discharge to the receiving municipal drains. 

It is proposed that the Environmental Compliance Approval (ECA) amendment for activities under the Ontario 
Water Resources Act (OWRA), Section 53, sets out the discharge objectives to which the quality of the water 
impounded in the SWM ponds will be compared to assess suitability for discharge.  The purpose of these 
objectives is for proper operation of the SWM system; to monitor for indications of potential leachate impacts to 
surface water quality prior to it being discharged to the receiving water courses; and to trigger appropriate actions 
to assess potential leachate effects and, if appropriate, to implement mitigation measures.  These are objectives 
that the site owner will attempt to achieve; they are not proposed to be compliance criteria. 
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Rationale for Proposed Pond Discharge Objectives 
It is proposed that the pond discharge objectives be determined based on the Provincial Water Quality Objectives 
(PWQO, MECP 1994) and the surface water quality of the receiving municipal drains. For Policy 1 parameters, 
i.e., those where the water quality in the receiving municipal drains is less than the PWQO (in the absence of 
effects from the landfill), the discharge from the ponds should not increase the concentrations in the receiving 
drains above the PWQO. For Policy 2 parameters, i.e., those where the water quality in the receiving municipal 
drains exceeds the PWQO (in the absence of effects from the landfill), the discharge from the ponds should not 
further increase the concentrations in the receiving watercourse and, where possible, should improve the 
water quality. 

There are four surface water monitoring stations at the Ridge Landfill site located within the municipal drains: 
three (SW 4, SW 11 and SW 12) are located upstream (east) of the landfill and one (SW 7) is located downstream 
(southwest) of the landfill site.  Although it is interpreted from the ongoing surface water monitoring program that 
the landfill site is not having an effect on downstream surface water quality, for purposes of developing discharge 
objectives it is proposed to consider the available surface water monitoring data from the three upstream 
monitoring stations.  SW 4 has monitoring data available since 1995; SW 11 and SW 12 have data available since 
2000, as does SW 7; analysis has taken place three to four times per year at these stations.  For the purpose of 
statistical analysis: 1) the data since 2000 through 2018 for all three upstream stations was used to provide a 
consistent data set in terms of the monitoring period; 2) a limited number of obvious data outliers (high values) 
were removed, and; 3) where the reported parameter concentrations were less than the Method Detection Limit 
(MDL), the value was made equal to the MDL. 

For the purpose of establishing the SWM pond discharge objective concentration values, it is proposed to 
consider parameters that are typical landfill leachate indicators, that are analysed as part of the ongoing 
monitoring program and have a PWQO.  The corresponding parameters are unionized ammonia, iron and 
phenols.  Although other parameters are monitored, they do not have PWQO.  It is noted that the iron data set is 
only available from 2011 onwards. 

The surface water monitoring data for these three parameters for the three upstream monitoring stations are 
shown graphically in Attachment A to this memorandum; the PWQO value is also shown. For each of the surface 
water parameters, the maximum, minimum, mean and standard deviation are shown on Table 1 along with the 
PWQO; these are shown for each of the three monitoring stations as well as the value for the combined data set. 
Although not included for the purpose of determining the objectives, the same is shown for downstream station 
SW 7. The following are noted: 

 The maximum values for all three parameters exceed the PWQO. 

 The minimum values for iron are below but close to the PWQO. 

 On average, the concentrations of unionized ammonia (0.0027 mg/L) and phenols (1.29 µg/L) are less than 
their PWQO while the iron concentration (average 3.2 mg/L) far exceeds PWQO.  

 In terms of standard deviation, the value for unionized ammonia is relatively low (0.004 mg/L), for phenols is 
moderate (0.77 µg/L) and for iron is high (6.2 mg/L). 
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Proposed Pond Discharge Objectives 
For the parameters where the upstream surface water quality is less than the PWQO, it is proposed to set the 
discharge objective at the PWQO value.  This would apply for unionized ammonia and phenols. 

For parameters whose upstream concentration exceeds the PWQO, i.e., iron, the 75th percentile is typically used 
in setting trigger concentrations. In view of the variability of the data, consideration was also given to the use of 
the 90th percentile. The 75th and 90th percentile data for each of the stations and for the data set combined are 
shown on Table 1. 

The 75th percentile concentration for iron is 6.8 mg/L (compared to the PWQO of 0.3 mg/L); the 90th percentile is 
10.2 mg/L or about 50% higher (further demonstrating the high variability in iron concentration).  It is proposed to 
use the 75th percentile value for the SWM pond discharge objective. 

The proposed SWM pond discharge objectives are as shown in the table below. 

SWM Pond Discharge Objectives 

Discharge Parameter Discharge Objective Concentration 
(milligrams per litre) 

Unionized Ammonia 0.02 
Iron 6.8 

Phenols 0.005 
 
Stormwater Management Pond Action Level and Contingency Plan 
As described above, the purpose of the discharge objectives is to provide a basis for comparison of the 
impounded water quality in the SWM ponds to assess its suitability for discharge.  The objectives are intended to 
monitor for indications of potential leachate impacts to surface water quality prior to it being discharged to the 
receiving water courses; and to trigger appropriate actions to assess potential leachate effects and, if appropriate, 
to implement mitigation measures.   

As described in Section 6.2.1.6 of the Design & Operations Report, the SWM ponds at the Ridge Landfill site are 
operated in batch mode; as such, if the impounded water quality analysis indicates that the discharge objectives 
are exceeded, the water is not being discharged so there is no adverse effect on the receiving municipal drains.   

If the analysis indicates that any of the discharge objectives are exceeded, the following will be undertaken: 

 Step 1: within 10 days of receiving the analytical result indicating the discharge objectives are exceeded, 
another sample will be taken to check the result. The result of the second analysis will be assessed against a 
Maximum Pond Discharge Concentration.  The Maximum Pond Discharge Concentration includes 95% of 
the statistically determined background concentration values in the receiving municipal drains, which 
corresponds to the mean plus two standard deviations. For the three discharge objective parameters, the 
calculated Maximum Pond Discharge Concentrations are as follows: unionized ammonia – 0.011 mg/L; 
iron – 15.6 mg/L; and phenols – 0.0029 mg/L.  The calculated values for unionized ammonia and phenols 
are less than the PWQO, and so for these Policy 1 parameters the Maximum Pond Discharge 
Concentrations are the PWQO: 0.02 mg/L for unionized ammonia and 0.005 mg/L for phenols.  If the water 
quality results are less then these Maximum Discharge Concentrations, the surface water will be released to 
the municipal drain. 
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The proposed Maximum Pond Discharge Concentrations are as shown in the table below. 

Maximum Pond Discharge Concentrations 

Discharge Parameter Maximum Pond Discharge Concentration 
(milligrams per litre) 

Unionized Ammonia 0.02 
Iron 15.6 

Phenols 0.005 
 

 Step 2: if the water quality results exceed the Maximum Discharge Concentration values (action level), then 
the water quality will be considered as leachate impacted and appropriate contingency actions undertaken 
as described in Section 17.2 of the Design & Operations report. 

Assessment Using Historic SWM Pond Quality 
To assess the use of the pond discharge objectives proposed above, these were applied to the available water 
quality data for the existing SWM ponds SWP-1, SWP-2, SWP-3 old and new, SWP-4 and SWP-5 at the 
Ridge Landfill site.  Data is available for SWP-1 and SWP-2 from 1989 through 2018, for SWP-3 old, SWP-4 and 
SWP-5 from 2000 through 2018 and for SWP-3 new commencing in 2015; sampling and analysis has taken place 
three to four times per year.  The data for unionized ammonia, iron and phenols was considered and the statistical 
analysis results for each pond are provided on Table 2.   

The following are noted: 

 The maximum values for all ponds for the three parameters (with minor exception) exceed their PWQO. 

 The minimum values for unionized ammonia and phenols are less than their PWQO, and for iron are 
generally close to PWQO. 

 The mean values for unionized ammonia and phenols are below the PWQO, and so would not exceed the 
proposed discharge objective or the Maximum Discharge Concentration. 

 The mean iron concentrations in the upstream surface water are higher than in the SWM ponds. 

 The mean values for iron range from 0.74 to 2.5 mg/L, so exceed the PWQO but do not exceed the 
proposed discharge objective of 6.8 mg/L. 

Assessment using this data suggests that in the absence of landfill leachate effects, the SWM ponds for the 
expanded landfill should usually meet the discharge objectives, and therefore also meet the proposed Maximum 
Discharge Concentration values. This indicates that the proposed discharge objectives should reasonably be 
expected to be practical to implement, i.e., it would not be useful to establish discharge objectives that would 
frequently result in exceedances and trigger action in the absence of leachate effects on the SWM pond water quality. 

The monitoring data for the SWM ponds includes phosphorus, which has a PWQO. However, the monitoring data 
set for the surface water stations does not include phosphorus; in the absence of phosphorus data in the receiving 
drains, it is not possible to include phosphorus as a Discharge Objective parameter or determine a statistically 
based Maximum Pond Discharge Concentration. The statistical results for the SWM pond phosphorus data are 
included in Table 2; on average, the phosphorus concentration in all existing SWM ponds exceeds the PWQO by 
about two to five times.  
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Although, as noted above, phosphorus has not been included in the long history of monitoring in the receiving 
drains, the surface water impact assessment completed for the Environmental Assessment for the Ridge Landfill 
Expansion included phosphorus.  Phosphorus concentrations are available from nine sampling events between 
May 2017 and May 2018 at background receiving drain stations SW 4, SW 11 and SW 12; there are eight sample 
results from SW 4 and SW11 and six results from SW 12. A summary and statistics associated with this limited 
phosphorus data set are shown in the attached Table 3. The maximum phosphorus concentrations in the 
receiving drains at all three locations, and on average, exceed the PWQO. To facilitate comparison with the 
receiving drain phosphorus concentrations, Table 3 also repeats the available SWM pond data set statistics for 
phosphorus provided in Table 2. Comparing the upper and lower tables in Table 3, the SWM pond phosphorus 
concentrations are higher, using individual pond averages, than the average in the receiving drains. Using the 
limited receiving drain data set, the calculated Maximum Pond Discharge Concentration (using the approach 
described previously) would be 0.132 mg/L; this value is less than the maximum concentrations in each of the 
ponds but higher than the average concentrations in all of the ponds.   

As described in the Stormwater Management Design Brief (Dillon, March 2020), it is proposed that the receiving 
drain and SWM pond monitoring program includes phosphorus; once the data set for the receiving drains has built 
up over a sufficient number of years such that it can be used for statistical analysis, consideration can then be 
given to the inclusion of phosphorus as a discharge objective.  With the proposed four times per year sampling, 
and including the data available from May 2017 to May 2018, it is suggested that determination of a Discharge 
Objective and Maximum Pond Discharge Concentration for phosphorus could be carried out three to four years 
after the expansion monitoring program commences, at which time there is expected to be approximately 20 data 
points.  In the interim years, the available cumulative data set could be used to assess the current year’s SWM 
pond phosphorus concentrations, which would be reported in the site’s annual monitoring report. 

Golder Associates Ltd. 
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Surface Water Unionized Ammonia Results (mg/L) 

Surface Water 
Station Maximum Minimum Mean Standard 

Deviation 
75th 

Percentile 
90th 

Percentile 
SW4 0.036 <0.0002 0.002 0.004 0.005 0.008 

SW11 0.022 <0.0002 0.003 0.004 0.005 0.007 
SW12 0.017 0.0002 0.003 0.004 0.005 0.007 

Average Upgradient - - 0.003 0.004 0.005 0.007 
Total Upgradient 0.036 <0.0002 - - 0.005 0.008 

SW7 (Downgradient) 0.034 <0.0002 0.003 0.005 0.006 0.009 
*Bold values indicate an exceedance of the PWQO for unionized ammonia (0.02 mg/L) 

Surface Water Iron Results (mg/L) 

Surface Water 
Station Maximum Minimum Mean Standard 

Deviation 
75th 

Percentile 
90th 

Percentile 
SW4 21 0.17 3.046 5.521 6.835 10.246 

SW11 34 <0.1 3.394 7.670 8.658 13.398 
SW12 25 0.22 3.265 5.420 6.991 10.344 

Average Upgradient - - 3.235 6.204 7.495 11.330 
Total Upgradient 34 <0.1 - - 6.783 10.175 

SW7 (Downgradient) 7 0.16 2.399 2.282 3.964 5.374 
*Bold values indicate an exceedance of the PWQO for iron (0.3 mg/L) 

Surface Water Phenols Results (μg/L) 

Surface Water 
Station Maximum Minimum Mean Standard 

Deviation 
75th 

Percentile 
90th 

Percentile 
SW4 3 <1 1.210 0.436 0.972 1.228 

SW11 4 <1 1.235 0.572 1.156 1.538 
SW12 3 <1 1.433 1.311 1.189 1.416 

Average Upgradient - - 1.293 0.773 1.073 1.391 
Total Upgradient 4 <1 - - 1.101 1.393 

SW7 (Downgradient) 3 <1 1.187 0.420 0.963 1.212 
*Bold values indicate an exceedance of the PWQO for phenols (5 μg/L) 
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Storm Water Pond Unionized Ammonia Results (mg/L) 

Storm Water Pond Maximum Minimum Mean Standard 
Deviation 

SWP-1 0.763 0 0.015 0.0729 
SWP-2 0.019 0 0.001 0.002 

SWP-3 (Old) 0.030 0 0.004 0.006 
SWP-3 (New) 0.133 <0.0005 0.010 0.032 

SWP-4 0.096 <0.0001 0.004 0.012 
SWP-5 0.055 <0.0002 0.003 0.007 

*Bold values indicate an exceedance of the PWQO for unionized ammonia (0.02 mg/L) 
 
Storm Water Pond Iron Results (mg/L) 

Storm Water Pond Maximum Minimum Mean Standard 
Deviation 

SWP-1 13 <0.1 1.830 2.846 
SWP-2 3.7 0.13 0.911 0.920 

SWP-3 (Old) 7.6 0.27 1.997 1.740 
SWP-3 (New) 3.8 0.22 1.073 0.940 

SWP-4 4 <0.1 0.736 0.8734 
SWP-5 29 0.18 2.539 5.084 

*Bold values indicate an exceedance of the PWQO for iron (0.3 mg/L) 
 
Storm Water Pond Phenols Results (μg/L) 

Storm Water Pond Maximum Minimum Mean Standard 
Deviation 

SWP-1 18 <1 1.756 1.870 
SWP-2 11 <0.02 1.465 1.163 

SWP-3 (Old) 5.2 <1 1.397 0.730 
SWP-3 (New) 3.6 <1 1.381 0.734 

SWP-4 5 <1 1.344 0.835 
SWP-5 5.1 <1 1.400 0.825 

*Bold values indicate an exceedance of the PWQO for phenols (5 μg/L) 

Storm Water Pond Total Phosphorus Results (mg/L) 

Storm Water Pond Maximum Minimum Mean Standard 
Deviation 

SWP-1 0.99 <0.01 0.127 0.149 
SWP-2 11 <0.01 0.145 0.866 

SWP-3 (Old) 0.38 0.012 0.104 0.076 
SWP-3 (New) 0.34 0.015 0.075 0.076 

SWP-4 0.25 0.008 0.062 0.046 
SWP-5 0.985 0.023 0.121 0.149 

*Bold values indicate an exceedance of the PWQO for Total Phosphorus (0.03 mg/L) 
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Background Surface Water Total Phosphorus Results (mg/L), Available May 2017 to May 2018 Data 

Surface Water Station Maximum Minimum Mean Standard 
Deviation 

SW4 0.051 0.023 0.0338 0.008 
SW11 0.31 0.013 0.070 0.093 
SW12 0.091 0.042 0.058 0.016 

Average Upgradient - - 0.054 0.039 
Total Upgradient 0.151 0.026 - - 

*Bold values indicate an exceedance of the PWQO for Total Phosphorus (0.03 mg/L) 
 
 
Storm Water Pond Total Phosphorus Results (mg/L) 

Storm Water Pond Maximum Minimum Mean Standard 
Deviation 

SWP-1 0.99 <0.01 0.127 0.149 
SWP-2 11 <0.01 0.145 0.866 

SWP-3 (Old) 0.38 0.012 0.104 0.076 
SWP-3 (New) 0.34 0.015 0.075 0.076 

SWP-4 0.25 0.008 0.062 0.046 
SWP-5 0.985 0.023 0.121 0.149 

*Bold values indicate an exceedance of the PWQO for Total Phosphorus (0.03 mg/L) 
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Surface Water Monitoring Data Graphs 
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