
~ MTE MEMORANDUM 

Jeffery Fletcher 
Manager of Solid Waste and 

TO: Special Projects MTE FILE NO.: C43236-100 

COMPANY: Town of The Blue Mountains DATE: January 24, 2019 
Dave Wilhelm and 

32 Mill St. PO Box 310 FROM: Gemma Charlebois 
Leachate 

Thornbury ON NOH 2PO PROJECT NAME: Management 

Re: Landfill Leachate Management 

The Town of The Blue Mountains (Town) is providing a report to Municipal Council on 
Leachate Management at the landfill. 

The Town has requested MTE to provide analysis on the constituents of their leachate in 
order to: 

1. Compare the leachate quality of the new landfill with typical leachate quality of 
established landfills, 

2. Provide an indication of the impact of leachate on the Thornbury Wastewater 
Treatment Plant (WWTP), and 

3. Provide considerations for the operation of an on-site leachate treatment 
system. 

MTE has reviewed the leachate sampling data from the Town's landfill over the period 
from May 2017 to October 2018. The leachate samples were analysed for inorganics, 
organics, and metals. This data was compared to the recent (2011-2016) leachate data 
of an older operational municipal landfill. Established operational municipal landfills have 
a sufficient volume of waste and degradation of the waste is such that concentrations in 
the leachate are relatively stable. 

1. Leachate Comparison 

Inorganic compounds such as Total Suspended Solids (TSS), Biochemical Oxygen 
Demand (8005), Total Kjeldahl Nitrogen (TKN), and phosphorus, among others, are the 
main parameters measured to assess sanitary wastewater treatment efficacy. These 
compounds are also present in significant concentrations in leachate. 
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The Town's leachate concentrations of TSS and TKN were lower than the more 
established landfill. The concentrations of BOD5 were comparable. 

TSS concentrations will likely increase over time as there is more waste added to the 
landfill and further degradation of waste. However it is expected that concentrations of 
TSS would still be comparable to sanitary wastewater concentrations. Nitrogen 
(ammonia, TKN) and phosphorus are present in decomposing organisms and animal 
(including human) waste. The Town has a household organics diversion program that 
diverts much kitchen waste from the landfill. A similar program at the comparable landfill 
is recent. Thus, nitrogen and phosphorus concentrations could remain relatively stable 
should diversion of household waste continue to be implemented, although some 
increase in concentration can be expected as further waste is added to the landfill. 

Organic compounds such as Benzene, Toluene, and Xylenes are common industrial 
chemicals used in the manufacture of detergents, paints, plastics, and glues (for 
example). They are present in leachate due to degradation of the products. Many of 
these compounds are present in detectable concentrations in the Town's leachate, 
however the concentrations are lower than expected for an established landfill. As more 
waste is added to the landfill and there is further degradation of the products, 
concentration of these common organic compounds will likely increase. 

The concentrations of metals in the Town's landfill leachate are comparable to metal 
concentrations in groundwater. As fewer industrial products contain metal particulate 
than in the past, it is expected that the concentration of metals in the leachate would not 
increase or would increase marginally. 

The Town's leachate volume and concentration of constituents is consistent with the age 
of the landfill (young) and typical of Canadian municipal landfills. As municipal landfills 
age, the volume of leachate typically decreases and the concentration of constituents 
increases. 

2. Treatment of leachate at Wastewater Treatment Plants 

Municipal landfill leachate is commonly piped to the nearest municipal wastewater 
treatment plant for treatment. The leachate is introduced at the headworks of the plant to 
provide suitable mixing prior to primary treatment. The volume of leachate piped to the 
wastewater treatment plant is usually less than 5% of the operating treatment capacity of 
the plant. Based on the anticipated daily volume of the Town's leachate to be treated, it is 
approximately 1.1 % of the Thornbury WWTP operating treatment capacity (assuming 
operation at 2017 average day flow). 

As mentioned above, leachate contains similar concentrations of inorganic compounds to 
sanitary wastewater. Generally, leachate can contain lower concentrations of TSS and 
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higher concentrations of BOD5 than typical sanitary wastewater. The concentrations of 
nitrogen (ammonia, TKN) are generally comparable. 

As inorganic compounds are the primary constituents of leachate, high concentrations of 
BOD5 and/or nitrogen in the leachate that increases these concentrations in the influent 
to the wastewater treatment plant can strain the treatment capacity of the plant. The 
Town's leachate data does not indicate that the concentrations of inorganic compounds 
would adversely affect the wastewater treatment plant, particularly as the leachate 
volume is expected to represent 1.1 % of the plant's treatment capacity. 

Organic compounds and metals (besides those naturally present in groundwater) are not 
present in significant concentrations in sanitary wastewater. Thus, municipal treatment 
plants are not designed to treat these compounds. The concentrations of metals in the 
Town's leachate are minimal and the organic compounds are not present in 
concentrations that would require additional treatment prior to discharge (when combined 
with sanitary wastewater). 

Given the minimal percentage contribution of leachate to the Thornbury WWTP, there will 
be a minimal increase in the metals concentration in the WWTP's dewatered biosolids. 
However, this increase is not expected to limit the Town's ability to apply the biosolids to 
agricultural lands. Conversely, biosolids from an onsite leachate treatment system will 
have a more concentrated metals concentration and it is likely that these biosolids would 
be landfilled. 

3. On-Site Leachate Treatment 

A primary consideration in the ability to provide on-site wastewater treatment is the 
capacity of the receiving waterbody. The existing conditions of a watercourse, such as its 
flow rate, mixing rate, temperature, aquatic habitat (including spawning grounds), and 
bird habitat are a few considerations that require study. These studies would determine if, 
and under what conditions, the discharge of treated effluent to the watercourse may be 
permitted. 

Conditions such as low flow, slow mixing, cold water temperatures, sensitive or at-risk 
species, spawning and feeding grounds, and any existing stressors will make the 
watercourse less likely to be an acceptable receiver, as determined during a Class 
Environmental Assessment (EA) process. If such a watercourse is determined to be an 
acceptable receiver (by the Ministry of Environment, Conservation, and Parks), it will 
likely have very stringent discharge quality limits. This will require a high level of 
treatment of the leachate prior to discharge. 

As the design of the on-site leachate treatment option was not pursued based on the 
conclusions of the completed Class EA, it is not possible to establish the costs of 
construction and operation of the on-site system without knowing the discharge quality 

MTE Consultants Inc. www.mte85.com 
520 Bingemans Centre Drive 
Kitchener, Ontario N2B 3X9 
Phone: 519-743-6500 
Fax: 519-743-6513 

Page 3 of 5 

http:www.mte85.com


e MTE MEMORANDUM 
limits to which the leachate needs to be treated. The discharge quality limits determine 
the final treatment technologies required. However, it is known that on-site leachate 
treatment will require a sophisticated treatment system and a high degree of operator 
involvement. 

Regardless of the technologies employed, the treatment system will require emergency 
storage in the event of a shutdown of the system and to provide some additional storage 
capacity during wet weather events. Sufficient storage will be critical to ensure untreated 
leachate is not released to the natural environment. This is a critical issue as leachate 
production is variable throughout the year due to precipitation. 

It is fully expected that the concentration of metals and organic compounds in the Town's 
leachate will not adversely affect the operation of the Thornbury WWTP. When the 
leachate is combined with sanitary wastewater, it will be buffered and it will not affect the 
municipal wastewater treatment capabilities. However, an on-site leachate treatment 
system would be subjected to only leachate which is more highly concentrated than 
municipal sanitary wastewater. The on-site leachate treatment system would have to 
provide a high level of treatment for metals and organic compounds to ensure there is no 
adverse effect to the natural environment. The on-site treatment system would also have 
to be sufficiently flexible to accommodate variable leachate flows and variable 
concentrations, while treating the leachate to very stringent discharge limits. 
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4. Conclusion 

Leachate production rate (volume) is variable throughout the year due to precipitation 
and the leachate concentration (quality) varies over the landfill's life span. An on-site 
leachate treatment system would be challenged by the varying leachate quantity and 
quality. Meanwhile, the effluent discharge criteria will be very stringent due to the 
sensitivity of the surface water receiver. In short, on-site leachate treatment is very 
complex. 

The recommended approach to landfill leachate management is to discharge the 
leachate to the full scale, robust Thornbury VVWTP where it can be sufficiently treated 
and discharged. 

All of Which is Respectfully Submitted, 

MTE CONSULT ANTS INC. 

Dave Wilhelm, P.Eng. 
Manager, Water/Wastewater 
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