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Executive Summary 

WHO The County of Northumberland (County) 

WHAT Ministry Review of an Environmental Assessment (EA) for the 
proposed undertaking which includes: 

• An expansion of the existing landfill site through the 
development of a new landfill footprint on lands owned or 
optioned by the County.  

• The County  is seeking approval for an expansion of 
500,000 cubic metres of residual solid, non-hazardous 
waste (including final cover). 

WHEN EA Submitted:  
• September 6, 2013. 
• Comment period:  September 7 – October 25, 2013. 

Ministry Review comment period:  
• July 30-September 3, 2014 

 
WHERE The proposed new landfill footprint is located in the County of 

Northumberland, approximately six kilometres (km) north of the 
community of Brighton, within the Municipality of Brighton.  The 
total footprint area of the proposed expanded landfill will be 16.2 
hectares, 2.8 hectares larger than the existing area. 

WHY The County is seeking to provide additional waste disposal 
capacity of solid non-hazardous waste to the Brighton Landfill by 
expanding the current landfill footprint to allow the County to 
continue to operate the landfill through the year 2023.   

 
CONCLUSIONS The ministry Review concludes that the EA was prepared in 

accordance with the approved Terms of Reference and contained 
sufficient information to assess the potential environmental 
effects of the proposed undertaking.   
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1. Environmental Assessment Process 

Environmental Assessment (EA) is a proponent driven planning process designed to 
incorporate the consideration of the environment into decision-making by assessing the 
effects of an undertaking on the environment.  In Ontario, the 
Environmental Assessment Act (EAA) sets out the general 
contents for the preparation of an EA, as well as the Ministry of 
the Environment and Climate Change’s (MOECC) evaluation 
process.  For those proponents and undertakings subject to the 
EAA, approval under the EAA is required before the undertaking 
can proceed.   

Proponents address a wide range of potential effects on the 
natural, social, cultural and economic environments to ensure 
the protection, conservation and wise management of the 
environment.  An EA determines, on the basis of the 
environmental effects, if an undertaking should proceed, and if 
so, how environmental effects can be managed.   

EAs may identify a problem or opportunity, consider alternative 
ways of addressing the problem or opportunity, evaluate the 
environmental effects of the alternatives and select a preferred 
undertaking from the alternatives.  The proponent must consider 
actions to avoid, reduce and mitigate potential environmental 
effects.  In preparing the EA, the proponent completes various 
studies and consults with interested stakeholders including 
government agencies, the public and affected Aboriginal communities to evaluate the 
alternatives and determine the preferred undertaking.  Once the undertaking is approved, 
the proponent is required to monitor to demonstrate compliance with standards, regulations 
and the EAA approval.   

1.1 Terms of Reference 

Preparing an EA is a two-step application to the Minister of the Environment and Climate 
Change (Minister).  The first step requires the proponent to prepare and submit a Terms of 
Reference (ToR) to the MOECC for review and approval.  The ToR is the work plan or 
framework for how the EA will be prepared.   

On January 28, 2011, the County of Northumberland (County) submitted the Brighton 
Landfill Expansion ToR to the MOECC for approval.  The ToR stated that the EA would be 
prepared in accordance with Section 6(2)(c) of the EAA.   The ToR established the rationale 
for expanding the existing landfill.   

The ToR outlined the process the County would follow to assess alternative methods for 
carrying out the proposed undertaking; to assess environmental effects and provide 
mitigation measures and to consult with the public, government agencies and Aboriginal 
communities during the preparation of the EA.    

EA Process 

ToR Approval  
↓ 

EA Preparation  
↓ 

EA Submission   
↓ 

EA Comment Period  
↓ 

Ministry Review  
↓ 

Review Comment Period 
↓ 

Minister’s Decision 
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The ToR was made available for a thirty day public and government agency comment 
period which ended on February 27, 2011.  During this time all interested persons, 
government agencies and Aboriginal communities could review and provide comments 
about the proposed ToR to the MOECC for consideration. Comments were received from 
the Ministry of the Environment, the Municipality of Brighton, the Lower Trent Conservation 
Authority, the Brighton Landfill Liaison Committee (BLLC), and members of the public.  The 
County decided to amend the ToR to incorporate comments received by agencies and the 
public, and included such items as commitments to meet all applicable regulations in 
regards to dust/odour emission controls; and to obtain input from the Ministry of the 
Environment technical support section for possible monitoring requirements.  An amended 
ToR was submitted to the MOECC on March 14, 2011. 

The Minister approved the Brighton Landfill Expansion ToR on April 20, 2011.   

1.2 Environmental Assessment 

Once the ToR is approved by the Minister, the proponent can proceed to the second step of 
the EA process and carry out the EA.  The EA must be prepared in accordance with the 
approved ToR and the requirements of the EAA.  Once the proponent has carried out the 
EA, including consultation, the EA is submitted to the MOECC for review and decision.   

On September 16, 2013, the County submitted its EA titled Proposed Expansion of the 
Brighton Landfill.  The County is seeking approval for 500,000 cubic metres (m3) in 
additional waste disposal capacity for solid non-hazardous waste in the province of Ontario.  
The EA comment period ended on October 25, 2013.   

The EA was circulated for review to a Government Review Team (GRT).  The GRT, 
including federal, provincial and local agencies, reviewed the EA to ensure that the 
information and conclusions of the EA were valid, based on their agencies’ mandates.  The 
public and Aboriginal communities also had an opportunity to review the EA and submit their 
comments to the MOECC.  All comments received by the MOECC are considered by the 
Minister before a decision is made about the EA undertaking.   

1.3 Ministry Review 

The EAA requires the MOECC to prepare a review of the EA, known simply as the Ministry 
Review (Review).  The Review is the MOECC’s evaluation of the EA.  The purpose of the 
Review is to document the MOECC’s findings about whether or not the EA has been 
prepared in accordance with the approved ToR and therefore meets the requirements of the 
EAA and whether the evaluation in the EA is sufficient to allow the Minister to make a 
decision about the proposed undertaking.   

The Review outlines whether the information contained in the EA supports the 
recommendations and conclusions for the selection of the proposed undertaking.  Ministry 
staff, with input from the GRT, evaluate the technical merits of the proposed undertaking 
including the anticipated environmental effects and the proposed mitigation measures.  The 
Review also provides an overview and analysis of the public, agency and Aboriginal 
community comments on the EA and the proposed undertaking.   
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The Minister considers the conclusion of the Review when making a decision; the Review 
itself is not the EA decision making mechanism.  The Minister’s decision will be made 
following the end of the five-week Review comment period and is subject to the approval of 
the Lieutenant Governor in Council.   

The Review comment period allows the GRT, the public and Aboriginal communities to see 
how their concerns with the EA and the proposed undertaking have been considered by the 
County.  During the Review comment period, anyone may submit comments on the EA, the 
undertaking and the Review.  In addition, anyone may request that the Minister refer the EA, 
or any matter relating to the EA, to the Environmental Review Tribunal for a hearing if they 
believe that there are significant outstanding environmental effects that the EA has not 
addressed.  Requests for a hearing may only be made during this comment period.  The 
Minister will consider all requests and determine if a hearing is necessary.   

A Notice of Completion of the Review has been published in the following local newspapers 
indicating that the Review has been completed and is available for a five-week comment 
period: 

• The Independent Northumberland News  
• The Independent  
• Northumberland Today 

Copies of the Review and the EA have been placed in the same public record locations 
where the EA was available, and copies have been distributed to the GRT members and 
identified Aboriginal communities.  Those members of the public who submitted comments 
during the EA comment period have also received copies of the Review.   

2. The Proposed Undertaking 

Background: 

The County owns and operates the Brighton Landfill located in the Municipality of Brighton, 
County of Northumberland, Ontario, west of County Road 26 and approximately six 
kilometres (km) north of the community of Brighton.  The existing Brighton Landfill is defined 
in Environmental Compliance Approval A311104 as a: 
 

• 13.4 hectare waste disposal site (landfill) and a municipal hazardous or special 
waste and waste electrical and electronic equipment depot, including the buffer 
lands, with a total area of 20.5 hectares, located on Lots 31 and 32, Concession 2, in 
the Municipality of Brighton; 

 
Landfill operations began in 1975 and at the time was jointly owned by three municipalities: 
the former Town and Township of Brighton and the Township of Murray.  When the County 
assumed responsibility of the landfill in 1991, it became licensed to receive waste from the 
entire County.  The County also operates another landfill in the area; i.e. the Seymour 
Landfill, which reached its capacity in the latter part of 2013, and is now operated strictly as 
a Waste Transfer Station.  As the Seymour Landfill has now reached its capacity, the 
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Brighton Landfill remains the only facility to accept waste in the entire County.  As a result, 
the Brighton Landfill expects to reach its approved capacity of 761,000 m3 by the year 2016.  
 
With regards to the study area, the areas adjacent to the landfill site are predominantly for 
agriculture or rural residential land use purposes and as natural areas. Brighton Provincial 
Wildlife Area is located approximately 1.5 km east of the Site, which is a 392 hectare section 
of Crown land.  In addition, a naturally intermittent creek (an unnamed tributary to Proctor 
Creek) lies on the southern edge of the site-vicinity study area.  There are no other natural 
features within the Project study area.  The nearest private residence/receptor is located 
approximately 200 metres (m) from the south-east landfill property boundary.   
 
The Brighton Landfill was licensed as and continues to operate as a predominately natural 
attenuation site, which means that very few or no engineering measures are used to contain 
and manage leachate (with the exception of the engineered liners that were implemented in 
2007- see below).  The County manages and collects non-hazardous municipal solid waste 
and recyclable materials for all residential, industrial, commercial and institutional sources in 
the county (with the exception of one Ward) and also provides collection services for some 
commercial establishments.   
 
In 2009 the County received and managed a total of 52,444 tonnes of waste materials from 
residential, industrial, commercial and institutional sectors, of which 37 percent was diverted 
from landfill disposal through various diversion programs (blue box recycling; leaf and yard 
waste composting; tire, scrap metal and drywall recycling, etc.).  The remaining 
approximately 34,000 tonnes of waste was disposed at the two operating landfills within the 
county.  Specifically, the Brighton and Seymour sites received 23,000 and 10,000 tonnes, 
respectively, and an additional 1,000 tonnes was diverted from landfill through other 
programs.   The County has estimated its future annual solid waste disposal requirements 
from 2010 to 2023, including a projected 3 percent increase in filling rate, to be 
approximately 500,000 m3 of additional landfill capacity.   
 
The County also operates and maintains one waste transfer station, one material recovery 
facility, three compost facilities for leaf and yard waste, four household hazardous waste 
depots, and seven closed landfills.  
 
The site is situated within a drumlinized glacial till plain with two drumlin ridges dominating 
the topography.  The upper layer consists of sandy silt to silty sand.  The water table exists 
within this upper layer.  The site is underlain by 80 metres (m) of thick overburden over 
limestone bedrock.  Within the overburden there are low permeability layers that significantly 
slow downward movement of groundwater to the bedrock.  Shallow groundwater flow in the 
upper layer mirrors the drumlin ridge topography and is affected by precipitation events, 
flowing from the upper portion of the ridge crests toward the lower lying areas.  Once in the 
lower lying areas, the shallow groundwater flows eastward.  The groundwater level in the 
deeper aquifer is lower than that in the upper layer due to hydraulic separation created by 
the fine grained till; groundwater flow in the lower layer is to the north and unaffected by the 
drumlins.  Leachate (i.e. the liquid that passes through the waste which may contain harmful 
and potentially hazardous material) has been reported within the waste in the landfill.  This 
is due to the historical use of fine grained soil as daily cover. 
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In 2005 groundwater monitoring at the site identified that landfill leachate had affected 
shallow groundwater quality to the east of the site.  The County obtained additional land to 
the east to serve as a Contaminant Attenuation Zone (CAZ), which is a buffer zone around a 
landfill that prevents contamination of groundwater by wastes, to conform to the Ministry of 
the Environment’s (MOECC) Guideline B-7 (Reasonable Use Guideline).  The County also 
determined that it wanted to proactively upgrade environmental protection measures at the 
site to provide a greater level of protection for off-site groundwater from potential 
contamination.  
 
The County worked with the Brighton Landfill Liaison Committee (BLLC), a committee that 
was established in the early 2000s to consult with members of the community and local 
officials about issues and operations at the Brighton Landfill, to develop site-specific 
improvement objectives.  The potential site improvements were presented to the public in a 
Public Information Centre in September 2006.  The public indicated its support for the 
upgrades to groundwater protection measures.  The County submitted a design and 
operations (D&O) plan to the MOECC in 2006 for review and approval.   
 
The D&O plan proposed to excavate and mine existing waste in the old cell area, located in 
the east and south parts of the site, and construct a low permeability liner and leachate 
collection system in a new cell area.  Existing waste would be separated for the purposes of 
diverting a portion from the landfill, used as daily cover or for off-site uses.  All residual 
excavated waste and new incoming waste would be placed in the newly constructed lined 
cells.  
 
Implementation of the D&O plan began in 2007 with the construction of the new landfill cells 
with engineered liners.  However, in September 2008 the County conducted detailed 
technical and economic reviews of the D&O plan and identified that the mining plan was not 
feasible due to the limitations of the processing efficiency of the mining activities and the 
composition of the soil at the site.  As a result, the County ceased the landfill mining 
activities, however, normal waste disposal operations are ongoing and waste is being 
placed in the constructed engineered liners. 
 
The County, recognizing that its assumption of having capacity at the Brighton Landfill 
through 2023 was not able to be realized through the mining approach, commenced the EA 
process to meet its future disposal needs through expansion.   
 
Description of the Proposed Undertaking 

The proposed undertaking is for the expansion of the landfill footprint to the existing Brighton 
Landfill in the Municipality of Brighton.  Specifically, the County is seeking approval for: 

• An expansion of 500,000 cubic metres (m3) in landfill capacity (for a total of 
1,300,000 m3) of solid non-hazardous waste, including final cover; 

• The continued use of Cobourg’s No. 2 (Lucas Point) Water Pollution Control Plant 
(WPCP) for the treatment of the collected leachate. 

The County has identified the purpose of the undertaking as the need to provide additional 
waste disposal capacity as the landfill’s current capacity will be reached by 2015/2016.  The 
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County estimates that approximately 500,000 m3of additional landfill capacity (1,300,000 m3 
total) is required to manage its non-hazardous municipal solid waste to 2023.  As part of the 
plan to increase disposal capacity, the County has committed to assess site enhancements 
including groundwater protection measures. 
 
The Project involves a small lateral expansion along the east and a larger expansion to the 
west and north sides, while still maintaining a 40 m buffer between the waste limits and 
existing west and north property boundaries.  Approximately 107,750 m3of soil would need 
to be excavated to construct this expansion. This would result in an increase in airspace of 
approximately 524,350 m3 and increase the existing waste footprint design by approximately 
2.8 hectares.   
 
In addition, the EA assessed a number of alternatives for leachate treatment.  As the EA 
study concluded that leachates may continue to pose an issue to groundwater quality in the 
area, treatment of landfill leachate was included in this EA study.  Alternatives included the 
continued use of Lucas Point WPCP, the use other facilities or treatment on site.  The EA 
determined that the continued use of Lucas Point WPCP would be preferred, as it would 
have capacity to receive the expected volume of leachate through 2023 and post-closure.  
Leachate from the disposal cells underlain by an engineered liner and leachate collection 
and removal system will continue to be collected and trucked to the Lucas Point WPCP. 
 
The preferred alternative will maintain all activities, i.e. waste disposal, leachate treatment, 
within the existing property boundary, in addition to preserving the buffer space on the 
western property boundary while proposing the smallest footprint increase but the largest 
airspace increase.   

If EAA approval is granted, the County will be required to complete the proposed 
undertaking in accordance with the EA and any conditions of approval.  In addition, the 
County must still obtain all other legislative approvals required for the undertaking.   
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Figure 1: 
Study Area 
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Figure 2: 
Proposed Landfill Expansion Footprint 
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3. Results of the Ministry Review 

The Review provides the analysis of the EA.  The Review 
is not intended to summarize the EA, nor present the 
information found in the EA.  For information on the 
decision making process, refer to the EA itself.  The EA 
and supporting documentation outlines the EA planning 
process and demonstrates how the proponent has selected 
the preferred undertaking and made the final decision.   

3.1 Conformance with ToR and EAA 

3.1.1 Ministry Analysis 

The MOECC coordinated an analysis of the EA with 
the GRT that, in part, looked at whether the 
requirements of the ToR have been met. The 
MOECC has concluded that the EA followed the 
framework set out in the approved ToR and 
addresses each of the commitments set forth in the 
ToR.  The MOECC has also concluded the required 
components of the EAA have been met. 

Appendix A summarizes this analysis and identifies how the ToR requirements have been 
addressed in the EA.   

3.1.2 Consultation 

One of the key requirements of the EAA is pre-submission 
consultation completed during the preparation of the EA.  
This consultation is the responsibility of the proponent and 
must be undertaken prior to the submission of the EA and 
in accordance with the consultation plan outlined in the 
ToR.  Several methods of consultation were used by the 
County throughout the EA process and included meetings 
with the GRT, meetings with the Brighton Landfill Liaison 
Committee, public open houses, site vicinity and on-site 
study areas tours, media releases, newsletters, and 
maintaining a project website.  The intent of the consultation plan was to provide information 
on the project, obtain input, and address comments. 
 
The MOECC is satisfied that the level of consultation undertaken with the public and GRT 
was appropriate for this proposed undertaking.  This included providing an opportunity to 
government reviewers and other key stakeholders to provide comments on a draft version of 
the EA prior to submission. 
 

The purpose of the Ministry 
Review is to determine whether: 

• The EA has met the 
requirements of the ToR and 
the EAA. 

• There are any outstanding 
issues with the EA. 

• The proposed undertaking has 
technical merit. 

Must Haves in the EA: 

• The EA must be prepared in 
accordance with the approved ToR. 

• EA must include all the basic EAA 
information requirements. 

• EA demonstrates where all the 
additional commitments in the ToR 
were met, including studies and the 
consultation process. 

Section 5.1 of the EAA states: 
“When preparing proposed 
terms of reference and an 

environmental assessment, the 
proponent shall consult with such 
persons as may be interested.” 
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The EA adequately describes the consultation that was undertaken and the outcomes of the 
various consultation activities / events. 
 
Once the EA is submitted to the MOECC, additional MOECC driven consultation occurs 
during the seven-week EA comment period.  The GRT, the public and Aboriginal 
communities were provided with the opportunity to review the EA and to submit comments 
to the MOECC on whether the requirements of the ToR have been met, on the EA itself and 
on the proposed undertaking.  All comments received by the MOECC during the EA 
comment period were forwarded to the County for a response. Summaries of all comments 
received along with the proponent’s responses are included in Tables 1 and 2.  Copies of 
the GRT’s submissions are also available in Appendix B. 
 
Government Review Team  

Consultation with the GRT was conducted throughout the EA process.  This included pre-
submission discussions, technical meetings with MOECC staff and key members of the GRT 
and through providing an opportunity to review of the draft EA.  Many of the comments 
provided to the County from the GRT on the draft EA were incorporated into the final EA.  A 
summary of the comments provided on the draft EA and the County’s responses can be 
found in Volume 2 of the Environmental Assessment Study Report document- Consultation 
Record. 

Members of the GRT were provided copies of the final EA for their review during the seven-
week comment period.  All comments received by the MOECC were forwarded to the 
County for a response.  A summary the comments and the County’s responses can be 
found in Table 1 of this Review. 

Comments were received by the ministries of Environment (MOECC), Natural Resources 
(MNR); Tourism, Culture and Sport (MTCS), as well as by federal agencies such as 
Transport Canada (TC) and Fisheries and Oceans Canada (DFO).  The ministries of 
Agriculture & Food and Ministry of Rural Affairs and Environment Canada had no further 
comments or concerns with the proposal.                                                                                                                                                                                                                                                                                                                                         
                                                                                                                                                                                                
Provincial Agencies 
 
MOECC reviewers identified several issues relating to the air and odour assessment that 
was completed for the Project.  Environmental Approvals Branch staff, as well as Eastern 
Region Technical Support Staff, cited the following with regards to air and odour impacts: 
 

• The County should have used a local meteorological data set (as opposed to a 
regional meteorological data set) to complete its frequency analysis of odour 
impacts; 

• A newer version of the air modelling software AERMOD should have been used 
instead of previous version to assess air impacts; 

• Landfill gas impact assessment should have been modelled using the MOECC’s 
preferred LandGem model (as opposed to the GasSim model that was used by the 
County in the assessment) 
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• The evaluation of non-methane organic compounds (NMOCs) should be expanded 
to include all the contaminants listed in the US-EPA AP-42 publication for landfill gas 
impacts- the EA only included 2 NMOC’s in its air assessment 

• The air modelling assessment concluded that certain NMOC’s exceeds Ontario 
Regulation 419/05 limits (which would prevent an Environmental Compliance 
Approval to be obtained by the MOECC). 

 
The MNR provided comments on species at risk, specifically relating to new regulations 
under the Endangered Species Act 2007 (ESA) that have been released since comments 
were last provided to the County during the ToR and Draft EA reviews.  MNR did not identify 
any significant concerns, but rather advised the County to be aware of the new regulations 
and to follow general mitigation measures during the consideration of species at risk.   To 
date a permit under the ESA has not been identified for this project.  
 
The MTCS indicated that it was not satisfied with the County’s assessment of potential 
impacts to the cultural environment.  Specifically, MTCS identified that the County did not 
adequately assess impacts to built heritage resources and cultural heritage landscapes.  As 
a result, MTCS recommended that the County undertake a Heritage Impact Assessment 
prior to the Project proceeding to implementation.  MTCS would not confirm its satisfaction 
with the EA until a Heritage Impact Assessment was completed and reviewed and its 
conclusions were reasonable. 
 
Refer to Section 3.3 of this Review for further discussion of the issues raised by the GRT 
and how they were addressed by the County. 
 
Federal Government Agencies  
 
TC indicated an interest in this landfill site as it is approximately 15 km to the nearest airport 
(Trenton Airport).  As TC is concerned with impacts between aircrafts and birds, it identified 
potential issues as a result of this landfill expansion due to its proximity to an airport.  
Although no specific issues were raised as a result of this EA with regards to impacts to the 
natural environment, TC recommended a bird hazard management plan be prepared by the 
County and that the County should commit to putting measures in place to operate the 
waste disposal facility as a “bird-free site”.  
 
DFO did not raise any specific concerns of the Project with regards to impacts to fish or fish 
habitat and that the undertaking would not require a formal approval from DFO in order to 
proceed.  Rather, it provided direction to the County advising that under the new Fisheries 
Act, the County is required to advise DFO of any harmful alteration or disruption, or any 
destruction of fish habitat that has not been authorized. 
 
Public Consultation 

The proponent described the consultation process it undertook in Chapter 3 of the EA and in 
Appendices A-D- Consultation Record.  The County used a variety of consultation methods 
to consult with the public including: Open Houses; meetings with local property owners; site-
vicinity and on-site study areas tours; media releases; presentations at the Brighton Landfill 
Liaison Committee (BLLC) meetings; newsletters; and maintaining a project website. 
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The BLLC is a committee that was established in the early 2000s to consult with members of 
the community and local officials about issues and operations at the Brighton Landfill, to 
develop site-specific improvement objectives. In total, the County had 5 meetings with the 
BLLC during the development of the ToR and the EA.  The County met with the BLLC at 
each stage of the EA process to discuss the results of consultation activities and any public 
comments received. 

Throughout the development of the EA, the County held three public open houses to 
discuss the project and to answer any questions from the stakeholders in attendance.  The 
County hosted three and five hour sessions at the Brighton Community Centre.  Project 
Team members were in attendance to answer questions and facilitate discussions.  Display 
boards and information were made available in English and French at each session.  The 
approved ToR and draft work plans were also made available for public review and 
comment. In addition, the County held individual meetings November 2011 and March 2013 
with residents and property owners who live near the landfill to discuss property value and 
land use issues relating to the landfill and proposed expansion.   

Notifications were provided in advance for each public information session.  Invitations were 
sent to GRT members and potentially affected or interested Aboriginal communities, via 
direct mail or e-mail.  As required by the approved ToR, the County published its Notices of 
Commencement and Submission of the EA in the local newspapers and updated its website 
at various points during the development of the EA to inform the public on upcoming public 
open house.  The Notice of Commencement and open house notification was placed in local 
newspapers (e.g. The Independent, Northumberland Today and Northumberland News) 
between June 16-17, 2011.  A contact database was maintained throughout the EA study to 
contact interested public and key stakeholders of study issues and events. The contact 
database was updated after each public information session to include individuals that 
signed-in with their contact information on the distribution list. 

The County also made copies of the Draft EA and its supporting documents available on the 
Project website on June 20, 2012 to members of the public.  This provided an opportunity 
for anyone interested in submitting comments directly to the County for its consideration as it 
finalized the EA. 

Following formal submission the EA, no comments were received from any members of the 
public. 

Aboriginal Community Consultation 

In addition to the requirement in the EAA that interested persons be consulted, the Crown 
and the proponent must also initiate consultation with Aboriginal communities who may have 
aboriginal or treaty rights that may be adversely impacted by the proposed undertaking.  
The Crown has a duty to consult where a contemplated action by the Crown may adversely 
affect Aboriginal or treaty rights. The Crown may delegate procedural aspects of the duty to 
the proponent. 

As a result, a list of Aboriginal communities who may have aboriginal or treaty rights that 
may be adversely impacted by the proposed undertaking or that may otherwise be 
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interested in the proposed undertaking was developed and those communities were 
provided with information on the EA throughout the process.  Information was provided to: 
 

• Alderville First Nation 
• Chippewas of Mnjikaning (RAMA) First Nation 
• Chippewas of Georgina Island First Nation 
• Beausoleil First Nation 
• Curve Lake First Nation 
• Hiawatha First Nation 
• Huron-Wendat First Nation 
• Kawartha Nishnawbe First Nation 
• Mississaugas of Scugog Island First Nation 
• Mohawks of the Bay of Quinte First Nation 
• Moose Deer Point First Nation 

Information was also provided to:  

• Métis Nation of Ontario. 

Ontario’s Ministry of Aboriginal Affairs and Aboriginal Affairs and Northern Development 
Canada were contacted with respect to the development of the list of communities.   

During the preparation of the EA, the Aboriginal communities were kept informed on the 
progress of the EA through information emails and notices and were invited to public open 
houses in June and November 2011 and June 2012. They also received a copy of the Draft 
EA on June 20, 2012 to review and provide comments on. 
 
In March 2012, follow up contact via email was made by the County’s consultants to the 
Métis Nation of Ontario and the Algonquins of Ontario in order to confirm receipt of the 
documentation and to solicit any comments or concerns.  The proponent also followed up 
via email with the Métis Nation of Ontario and the Algonquins of Ontario in April 2012 and 
offered to meet with them to discuss the proposed project and requested that they provide 
any comments on the proposed project to them. No comments were provided by the Métis 
Nation of Ontario and the Algonquins of Ontario during the pre-submission stage.  Further 
details of the consultation undertaken by the County can be found in Chapter 4 of the EA 
and in Appendix A-D- Record of Consultation. 
 
In September 2013 the final EA was provided to the previously contacted Aboriginal 
communities.   The MOECC followed up with each of the Aboriginal Communities in October 
2013 to solicit any comments that they had.  The Chippewas of Georgina Island, Hiawatha 
First Nation, and Huron-Wendat First Nation indicated that they would like to be kept 
informed on the status of the Project.  However, to date no comments have been provided 
to MOECC from any Aboriginal community. 

Aboriginal rights stem from practices, 
customs or traditions which are integral 
to the distinctive culture of the Aboriginal 
community claiming the right.  
 
Treaty rights stem from the signing of 
treaties by Aboriginal peoples with the 
Crown. 
 
Aboriginal rights and treaty rights are 
protected by section 35 of the 
Constitution Act, 1982. 
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Ministry Conclusions on the Consultation Program 
 
The EAA requires that the proponent consult with all interested persons during the 
preparation of the EA and report on the results of that consultation.  The MOECC is satisfied 
that the proponent appropriately carried out the consultation plan that was outlined in the 
approved ToR. 
 
Overall, the MOECC believes that the proponent provided sufficient opportunities for the 
public, interested stakeholders and Aboriginal communities to be consulted during the 
preparation of the EA.  Concerns raised by the public and other stakeholders were 
considered during the preparation of the final EA. 
 
The EA documents the consultation methods that were undertaken by the County to engage 
government reviewers, Aboriginal communities and members of the public during the 
development of the EA.  The EA discusses the concerns raised and how they were 
addressed or will be addressed if the EA is approved.   

3.1.3 Conclusion 

The MOECC is satisfied that the consultation carried out meets the requirements of the EAA 
and is in accordance with the approved ToR. 

3.2 EA Process 

EA is a planning process that requires a proponent to identify a problem or opportunity, 
consider alternative ways of addressing the problem or opportunity, evaluate the potential 
effects of those alternatives against select criteria and then select a preferred alternative. 

In general, the County followed a logical and transparent decision making process that was 
outlined in the EA.  Refer to Appendix A of this Review for the MOECC’s analysis of how the 
EA met the requirements of the EAA and the approved ToR. 

The evaluation of alternatives in the EA consisted of: 

• Describing the problem or purpose; 
• Describing and providing a rationale for the alternative methods identified in the 

approved ToR which included alternative landfill footprints and alternative leachate 
treatment options; 

• Describing the environment potentially affected by each alternative within the study 
area described in the EA; 

• Predicting and evaluating environmental effects for each alternative taking into 
account mitigation measures (net effects); 

• Conducting a comparative evaluation, including taking into account the relative 
importance of the evaluation criteria which was established with input from the public 
and government agencies. The comparative analysis discussed advantages and 
disadvantages.  A reasoned argument or trade off method was used to identify a 
preferred alternative;  

• Identifying and providing a rationale for selecting the preferred undertaking. 
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3.2.1  Key Issues 

Through the review of the final EA, staff from the MOECC determined whether or not the 
County followed the EA process and have incorporated the commitments in the approved 
ToR into the final EA that was submitted for review and a decision.   
 
No public comments were received on the final EA with regards to the EA process. 
 
Ministry staff have concluded that there are no key issues with the County’s EA planning 
process for the proposed Project.   

3.2.2 Conclusion 

Overall, the MOECC, in consultation with the GRT, is satisfied with the proponent’s decision 
making process.   

The EA contains an explanation of the problem that prompted the EA.  The County 
considered a reasonable range of alternative methods to the undertaking and evaluated 
them in a defined study area that took into consideration the EAA’s broad definition of the 
environment. 

The EA provides a description of the potentially affected environment in the study area and 
identifies potential impacts of the alternatives.  The EA also includes monitoring and 
contingency plans (such as surface and groundwater monitoring plans and the installation of 
purge wells in the event of an issue with the engineered liners) to ensure any potential 
negative impacts of the undertaking are minimized. 

The EA adequately describes the advantages and disadvantages of the proposed 
undertaking to the environment based on the potential environmental effects.  

Requirements of the EAA for consultation with the public, GRT and Aboriginal communities 
have been met. 

The MOECC is satisfied that the EA was completed in accordance with the approved ToR 
and meets the requirements of the EAA.       

3.3 Proposed Undertaking 

The proposed undertaking is described in section 4.0 of the EA (see also section 2 of this 
Review) and was evaluated based on the net impacts of each alternative and the 
advantages and disadvantages to the environment.  A broad definition of the environment 
was used to evaluate the potential effects of the proposed undertaking.   

3.3.1 Key Issues 

Key issues regarding the proposed undertaking were gathered during the pre-submission 
consultation and the EA review comment period.  A number of concerns were raised by the 
GRT and the peer review.  Submissions from the GRT and peer review can be found in 
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Appendix B of this Review.  A summary of all comments, including the County’s responses 
and the MOECC’s level of satisfaction can be found in Tables 1 and 2 of this Review. 

Groundwater Protection 

Through a peer review of the EA undertaken by BGC Engineering Inc. on behalf of the 
Municipality of Brighton, a number of concerns relating to potential impacts on groundwater 
from the proposed new landfill site were raised.  BGC has indicated that existing waste site 
may be potentially contaminating the groundwater, specifically as a result of chloride.  BGC 
indicates that geotechnical evaluations undertaken to identify the source of the chloride 
concludes that the waste site (and more specifically the landfill leachate) may be the source 
of the contamination.    

The County’s response to this issue identifies that the preferred alternative, which is to 
construct a liner throughout the expanded waste footprint and to truck all collected leachate 
to an off-site location for treatment, will essentially eliminate any future potential impacts to 
the groundwater as a result of leachate infiltration.  In addition, the County is already 
committed to ongoing groundwater monitoring and has documented its commitments in the 
EA.   

Ministry technical reviewers have no outstanding concerns with respect to how the EA 
addresses impacts to groundwater.  A groundwater monitoring program is typically required 
as part of the Environmental Compliance Approvals under the EPA and includes the 
duration, timing and frequency of groundwater monitoring. Under the EPA, annual reporting 
by the County is required to be provided to the MOECC to ensure that the County is in 
compliance with it ground water monitoring program and to ensure that any issues are 
addressed.  If the EA is approved, conditions are recommended to ensure that the 
monitoring programs are adhered to and submitted to the MOECC for review and that the 
County involves relevant stakeholders, including the Municipality of Brighton, during the 
detail design stage and in the review of any required groundwater monitoring plans. 

Air/Odour 

Ministry staff raised a number of concerns regarding how the modelling for potential air and 
odour impacts was undertaken, in addition to identifying concerns with the level of 
assessment undertaken to predict air and odour impacts.  Ministry staff indicated that the 
issues raised with regards to air and odour, unless addressed, would result in the County 
possibly being not in compliance with the requirements of O. Reg. 419/05- Air pollution- 
Local Air quality; and would likely result in the Project not receiving its Environmental 
Compliance Approvals from the Ministry of the Environment for the landfill expansion. 
 
Firstly, MOECC staff indicated that it was not satisfied with the approach taken by the 
County to model impacts to air quality.  Staff did not agree with the County’s decision to use 
the GasSim software to predict landfill gas impacts, since landfill gas impact assessments 
are usually undertaken using the MOECC accepted LandGEM modelling software.  Staff 
also expressed concerns that the County has not adequately documented the inputs into the 
model (i.e. waste input rates, waste compositions, waste density, methane generation 
potential, decay coefficient, age of landfill, etc.) in the EA.  As a result, MOECC staff would 
not accept the approach taken by the County that the impacts to air predicted by the 
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modelling were acceptable.  Staff requested that the County recalculate the air emissions 
assessment and resubmit to the MOECC as a supplemental document to the EA.  The 
County prepared this additional revised documentation, which included updated 
contaminant assessments and modelling calculations (using the accepted LandGEM 
software) and submitted it to MOECC staff for review (See Appendix C).  Ministry staff 
reviewed the documentation and confirmed that the revised landfill gas impact assessment 
and modelling is now consistent with the practices of estimating landfill gas emissions in 
North America and is the approach referred to in the MOECC’s guide to estimate and 
assess landfill air impacts.  
 
Ministry staff also raised concerns regarding the number of non-methane organic 
compounds (NMOC) that were assessed in the EA.  Staff were concerned that since the 
County only assessed the impacts associated to vinyl chloride and hydrogen sulphide, that a 
fulsome assessment could not be accepted as the MOECC contends that a full list of 
contaminants outlined in the US-EPA AP-42 document “Compilation of Air Pollutant 
Emission Factors” (1995) should have been assessed.  As such, MOECC staff asked that 
the County to revise the EA to include a full list of contaminants.  The County compiled the 
revised assessment, which included an expanded list of contaminants and an assessment 
of the impacts, and submitted it to MOECC staff for review (See Appendix C).  Upon 
reviewing, MOECC staff confirmed that the revised assessment in which over 50 NMOCs of 
concern were included is now acceptable. 
 
With regards to specific contaminants, MOECC staff raised concerns with the proponents 
assessment of air quality.  Ministry staff note that vinyl chloride was shown in the 
assessment to exceed the Point of Impingement (POI) compliance limit, as per O. Reg 
419/05.    The County revised the EA documentation and modelling to show that all 
NMOC’s, including vinyl chloride, can now demonstrate compliance with O. Reg. 419/05.  
Although a possible revision to the property boundaries were considered to meet the 
requirements, the County confirmed it was able to meet the requirements by re-modelling 
using a more representative release height.  This approach was acceptable to MOECC staff, 
who confirmed that it no longer has any outstanding concerns with the County’s assessment 
of air impacts and its compliance with O. Reg. 419/05. 

In addition, MOECC staff contend that the composting facility was not adequately assessed 
as an odour source in the EA, and that it should be included in the odour assessment.  
Although the County contends that the leaf and yard waste composting facility is a small 
component of the landfill operation and accounts for less than 5% of the total odour 
emissions, it agreed to model the composting facility as a separate source to demonstrate it 
was able to meet the requirements of O. Reg. 419/05 

Furthermore, MOECC staff identified issues with the type of meteorological data used to 
predict odour impacts by the Project.  Staff identified that the odour impact modelling should 
have been conducted using local meteorological data set, as indicated in the MOECC's 
technical bulletin "Methodology for Modelling Assessments of Contaminants with 10-minute 
Average Standards and Guidelines (2008);" as opposed to the Regional meteorological data 
that was used in the EA.  Staff indicated that the odour assessment must be revised and 
modelled using the local data.  The County prepared the revised modelling documentation 
using the local meteorological data set provided by the MOECC and submitted it along with 
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the other revised documentation.  MOECC staff reviewed the revised modelling and have 
confirmed that this issue has now been addressed to the MOECC’s satisfaction. 
 
In light of the above analysis, the MOECC has no outstanding concerns with respect to 
potential impacts from air or odour from the proposed site. 
 
Cultural Heritage 
 
MTCS staff raised concerns at the draft EA stage regarding potential impacts to cultural 
heritage resources and the County’s level of assessment, and the Final EA did not address 
all of MTCS’ concerns.  MTCS indicated that the technical report appended to the EA 
addressing built heritage and cultural heritage landscapes did not meet its expectations.  
Although a Stage 1 Archaeological assessment was undertaken prior to the submission of 
the final EA document, MTCS recommended that the County must undertake a more 
fulsome Heritage Impact Assessment in order to more accurately predict potential impacts to 
cultural and built heritage in the Project study area.   
 
As a result of the outstanding MTCS concerns, the County agreed to undertake a site visit in 
January 2014 and then complete a Heritage Impact Assessment and submitted it to MTCS 
for review (See Appendix C).  The Heritage Impact Assessment confirmed that there are no 
predicted effects on the built heritage resources and cultural heritage landscapes as a result 
of the proposed expansion of the.  Therefore, the County felt that no additional mitigation 
measures are warranted.  The Heritage Impact Assessment was reviewed by both MTCS 
and MOECC staff as a component of the additional documentation package that was 
submitted to address all outstanding concerns with the EA.  MTCS confirmed to MOECC 
staff that the report’s conclusion that the properties assessed do not exhibit any cultural 
heritage value or interest was determined to be acceptable. 
 
Therefore, in light of the above analysis, the MOECC has no outstanding concerns with 
respect to potential impacts to the surrounding cultural environment. 

3.3.2 Conclusion 

The County has provided responses to all comments received, including those not detailed 
above.  All comments and the proponent’s responses are located in Tables 1 and 2 of this 
Review.   

Ministry staff are satisfied that the County has met the requirements of the ToR and EAA for 
the components of the EA raised in section 3.3.1 above, as well as those raised in Tables 1 
and 2. 
 
The MOECC is also satisfied that the proposed expanded landfill footprint will be designed 
and operated to comply with MOECC’s standards and that the environmental effects of the 
proposed undertaking can be managed through the commitments made in the EA, through 
conditions of approval, or through additional work that must be carried out by the County in 
support of future approval applications, if the EA is approved. 
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A final review period and a recommendation to the Minister about this EA will follow the 
publishing of this Review.  If the EA is approved by the Minister, conditions specific to the 
proposed undertaking may be proposed to ensure the environment remains protected.  
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Summary of the Ministry Review 

The Review has explained the MOECC’s analysis of the County’s EA for an expansion to 
the Brighton Landfill. 

This Review concludes that the EA complies with the requirements of the approved ToR and 
has been prepared in accordance with the EAA.  The EA has provided sufficient information 
to enable a decision to be made about the application to proceed with the undertaking. 

The Review concludes that the EA has assessed and evaluated alternative methods to 
arrive at the preferred undertaking, assessed the potential environmental effects of the 
alternative methods and the proposed undertaking, and provides a description of mitigation 
and monitoring measures to address the potential negative environmental effects of the 
proposed undertaking.   

The MOECC is satisfied that the County provided sufficient opportunities for the GRT, 
public, stakeholders, and Aboriginal communities to comment during the development of the 
EA.  Concerns raised by the GRT have been addressed by the County or a commitment has 
been made to address them through additional work that will be completed as part of future 
approval requirements.   

If the proposed undertaking is approved under the EAA, there are several standard 
conditions that are included in an approval such as the requirement to conduct and report 
the results of compliance monitoring and to develop a protocol for responding to complaints 
received during all the phases of the undertaking.  There may also be specific conditions 
imposed on this proposed undertaking if warranted. 
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4. What Happens Now? 

The Review will be made available for a five-week comment 
period.  During this time, all interested parties, including the 
public, the GRT and Aboriginal communities can submit 
comments to the MOECC about the proposed undertaking, the 
EA and/or the Review.  At this time, anyone can request that the 
Minister refer either all or part of the EA to the Environmental 
Review Tribunal for a hearing if they believe that their concerns 
have not been addressed.   

At the end of the Review comment period, MOECC staff will 
make a recommendation to the Minister concerning whether the 
EA has been prepared in accordance with the ToR and the 
requirements of the EAA and whether the proposed undertaking 
should be approved.  When making a decision, the Minister will 
consider the purpose of the EAA, the ToR, the EA, the Review, 
the comments submitted during the EA and the Review 
comment periods and any other matters the Minister may 
consider relevant. 

The Minister may make one of the following decisions: 

• Give approval to proceed with the undertaking; 
• Give approval to proceed with the undertaking subject to conditions; or  
• Refuse to give approval to proceed with the undertaking. 

Prior to making that decision, the Minister may also refer either part of or the entire EA to 
mediation or refer either part of or the entire EA to the Environmental Review Tribunal for a 
decision.   

If the Minister approves, approves with conditions or refuses to give approval to the 
undertaking, the Lieutenant Governor in Council must concur with the decision.   

 

 

 

 

 

Next Step in the 
EA Process 

ToR Approval  
↓ 

EA Preparation  
↓ 

EA Submission  
↓ 

EA Comment Period  
↓ 

Ministry Review  
↓ 

Review 
Comment Period 

↓ 
Minister’s Decision 
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4.1 Additional Approvals Required 

If EAA approval is granted, the County will still require other 
approvals to design, construct and operate this undertaking.  
Section 1.6 of the EA outlines additional approvals that may be 
required.  These approvals may include: 

• Approval under section 20.2 of the EPA for an activity 
covered by section 9 (air & noise) and section 27 (waste) 
disposal site) for the landfill expansion and excavation; 

• Approval under section 20.2 of the EPA for an activity 
covered by section 53 (sewage works) under the Ontario Water Resources Act 
(OWRA). 

• Permit to Take Water under the OWRA; 

• Approvals under the Planning Act (e.g. rezoning, etc); and, 

• Approval under Ontario Reg 163/06 from the Lower Trent Conservation Authority for 
the construction in or alteration of watercourses 

These approvals cannot be issued until approval under the EAA is granted. Furthermore, 
EAA approval does not imply that other approvals will be granted. 

 

4.2 Modifying or Amending the Proposed EA 

The EA Code of Practice identifies a process to address minor and major changes to the 
undertaking if approval is granted.  Any proposed change to the undertaking would have to 
be considered in the context of the EAA and Ontario Regulation 101/07 (Waste 
Management Projects) and any environmental assessment requirements met before any 
change to the undertaking can be implemented.    

 

 

  

 

If EAA approval is 
granted, the 

proponent must still 
obtain any other 

permits or approvals 
required to construct 

and operate this 
undertaking. 
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Appendix A:  Environmental Assessment Act (EAA) and Terms of Reference (ToR) Requirements of the Environmental 
Assessment (EA)   
 
EA Decision Making 

Process 
EAA and ToR 
Requirements 

Description and Characteristics 
of the Requirements Analysis of the EA 

Problem/Opportunities The ToR identified the 
existing problem or 
opportunity and the 
rationale for the 
undertaking to be 
studied in the EA. 

The EA is to contain a description 
of the purpose of the undertaking 
as described in section 3 of the 
ToR. This includes expanding the 
landfill footprint and the 
appropriate leachate treatment 
option for the continued use of the 
Brighton Landfill. The ToR 
outlined an opportunity to provide 
an approximate additional 
capacity of 500,000 cubic metres 
(m3) including cover material.  The 
purpose was to be further refined 
in the EA. 
 
 

• The purpose and rationale for the 
undertaking is presented in sections 3 
and 4 of the ToR and is included in 
Chapter 1 of the EA. 

 
• The purpose of the undertaking as 

described in the EA is The County has 
identified the purpose of the undertaking 
as the need to provide additional waste 
disposal capacity as the landfill’s current 
capacity will be reached by 2015/2016.  
The County estimates that approximately 
500,000 m3 of landfill capacity is required 
to manage its non-hazardous municipal 
solid waste to 2023.  As part of the plan 
to increase disposal capacity, the County 
has committed to assess site 
enhancements including groundwater 
protection measures. 

 
 

Purpose of the 
Undertaking: 
s.6(2)(c), s.6.1(3)  

When the ToR was approved, the 
Minister was satisfied with the 
justification and rationale for the 
purpose of the study or 
undertaking to be studied in the 
EA. 

Description and 
rationale for the 
Alternatives Methods: 
 
s.6(2) (c), s.6.1(3)  

“Alternative methods” include a 
description of different ways of 
implementing the undertaking. 
 
A reasonable range of “alternative 

• The County included a description and a 
discussion about the rationale for the 
selection of alternative methods in 
Chapter 4 of the EA.  
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EA Decision Making 
Process 

EAA and ToR 
Requirements 

Description and Characteristics 
of the Requirements Analysis of the EA 

methods should be identified and 
outlined. 
 
When the ToR was approved, the 
Minister was satisfied that the 
“alternative methods” that had 
been proposed for study in the EA 
were reasonable to address the 
problem or opportunity identified 
and were within the capability of 
the proponent to implement. The 
Minster was also satisfied with the 
pre-screening of the described 
‘alternatives to’ which formed part 
of the rationale for the alternative 
methods to be studied. 
 

 

• The alternative methods included 3 
landfill expansion  and site improvement 
alternatives, all of which expands the 
existing footprint in different areas of the 
site.  

 
• In Chapter 4 the County also identified 

and evaluated five alternative methods 
for leachate management including: 
1. Continued use of Cobourg’s No. 2 

Water Pollution Control Plant 
(WPCP); 

2. Use of other existing WPCP’s in the 
area- Brighton, Campbellford and 
Hastings WPCP; 

3. On-site treatment 
 
• The decision making process explains 

how the County described and evaluated 
the alternative methods to determine a 
preferred alternative or undertaking. 

 
• A reasonable range of alternative 

methods was identified and outlined in 
the EA. 

 
Evaluation  Description of the 

Environment 
s.6(2) (c), s.6.1(3) and  

Proponents must consider the 
broad definition of the 
environment including the natural, 
biophysical, social, economic, 
built and cultural conditions. 

• The purpose of describing the existing 
environment was to establish baseline 
conditions. 

 
• The existing environmental conditions 
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EA Decision Making 
Process 

EAA and ToR 
Requirements 

Description and Characteristics 
of the Requirements Analysis of the EA 

 
The EA must provide a 
description of the existing 
environmental conditions in the 
study area. 
 
The EA must identify those 
elements of the environment that 
may be reasonably expected to 
be affected, either directly or 
indirectly, by the proposed 
undertaking and/or the 
alternatives. 
 
As described in the ToR, the 
technical experts will determine 
appropriate study areas specific to 
each environmental component in 
the EA. 
 

and future conditions are described in 
Chapter 5 of the EA. 

 
• The site-vicinity study area includes land 

uses which maintain and reinforce the 
area’s rural character, including 
agricultural areas, rural areas, resource 
reserve areas and open space areas.   

 
• Lands within the site vicinity study area 

are generally characterized as industrial; 
rural residential/agricultural with some 
natural areas. Much of the lands are 
zoned for future growth surrounding the 
landfill although many of the uses are 
proposed as commercial and industrial 
but there are some residential and other 
uses proposed. 

 
• The on-site study area is comprised of 

the land owned by the County within the 
landfill boundary limits; including 
buildings, internal access roads, landfill 
areas, soil storage areas and leachate 
collection systems. 
 

• The environment considered within and 
beyond the generic study areas was 
broadly defined as required under the 
EAA to include: atmospheric environment 
(particulate matter, odour, noise, landfill 
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EA Decision Making 
Process 

EAA and ToR 
Requirements 

Description and Characteristics 
of the Requirements Analysis of the EA 

gas); geology and hydrology (soils, 
ground water); surface water; biology 
(aquatic and terrestrial); land uses; 
archaeological and cultural heritage; 
agricultural; and, the socio-economic 
environment (visual, recreational, 
economic). 

 
• The description of the environment 

established the baseline conditions for 
the affected area and the potential 
effects associated with each alternative. 

 
• The description of the environment was 

consistent with the broad definition of the 
environment required under the EAA. 

 
 

Description of Potential 
Environmental Effects  
s.6(2) (c), s.6.1(3)  

Both positive and negative 
environmental effects should be 
discussed. 
 
The EA must identify methods 
and studies used to analyze the 
potential environmental effects.  
The methods used are contingent 
on the type of project. 
 
Impact assessment methods and 
criteria used during the evaluation 
should be identified. 

• Potential environmental effects are 
evaluated throughout the EA for the 
alternative methods and the preferred 
undertaking.  
  

• A description of the potential effects for 
the alternatives and the undertaking are 
described in Chapter 6 of the EA. Net 
effects were considered after mitigation. 

 
• EA was predominately focused on 

identifying any potential significant 
negative environmental effects to the 
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EA Decision Making 
Process 

EAA and ToR 
Requirements 

Description and Characteristics 
of the Requirements Analysis of the EA 

 
The methods chosen must be 
clear, traceable and replicable so 
that interested parties can 
understand the analysis and logic 
used throughout the EA. 
 

environment.  The ministry gained an 
understanding of the positive effects 
through the discussion of the purpose of 
the undertaking, the benefits to the 
community as discussed in Chapter 1 of 
the EA and the comparative evaluation of 
the alternative methods. 

 
• Various studies help to define the 

potential effects to the environment, 
including detailed impact assessments of 
particulate matter, combustion 
emissions, odour, landfill gas, noise, 
geology and hydrogeology, surface 
water, biology (terrestrial and aquatic 
environments), archaeology, cultural 
heritage, land use, and numerous other 
studies and reports prepared by other 
sources as referenced in the EA. 

 
• In Chapter 6 of the EA, environmental 

effects were considered for each 
alternative considering the criteria, 
indicators and data sources as identified 
in the ToR and as refined through the 
study of the existing environment and 
input from stakeholders and government 
agencies.  These criteria generally reflect 
the natural, social, cultural, and 
economic components of the 
environment. 
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EA Decision Making 
Process 

EAA and ToR 
Requirements 

Description and Characteristics 
of the Requirements Analysis of the EA 

 
• The detailed impact assessment 

methodology used was based on steps 
identified in the ToR. 

 
• Section 6.10 of the EA also describes the 

potential environmental impacts 
associated with the construction, 
operation and maintenance phases of 
the expansion and identifies mitigation 
measures that may be required. 

 
• The ministry review of the EA did identify 

some technical concerns with the 
assessment work undertaken by the 
County- specifically the air/odour impacts 
assessment and the cultural heritage 
impact assessment.  As a result, the 
County submitted supplemental 
documentation to address and resolve all 
outstanding concerns. 

 
 

Description of the 
Actions Necessary to 
Prevent, Change, 
Mitigate or Remedy the 
Environmental Effects  
s.6(2) (c), s.6.1(3)  

A description of future 
commitments, studies and a work 
plan may be included as part of 
the actions necessary to prevent, 
change, mitigate or remedy 
environmental effects for each 
alternative for the ultimate 
purpose of comparing them. 

• In general, the potential environmental 
effects and mitigation measures for the 
alternatives and the preferred 
undertaking have been considered 
throughout the evaluation. 

 
• Section 11 of the EA discusses the 

mitigation and net effects for the 
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EA Decision Making 
Process 

EAA and ToR 
Requirements 

Description and Characteristics 
of the Requirements Analysis of the EA 

 
 
 
 
 
 
• In the ToR, the County 

committed to providing a 
monitoring framework for 
effects monitoring and 
compliance monitoring. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

preferred undertaking.  
 

• Commitments to mitigate the net effects 
of the preferred alternative are 
documented in Table 11-1 and 11-2 of 
the EA. 

 
• Chapter 10 of the EA contains 

information on the future monitoring 
framework including monitoring and 
contingency plans.  

 
• Key mitigation measures and 

commitments for the preferred alternative 
include for example: environmental 
monitoring plans for particulate matter, 
odour, landfill gas, noise, geology and 
hydrology, surface water, biology, and 
transportation; Best Management 
Practices (BMPs); Contingency Plans 
and Environmental Monitoring Plans 
(EMPs) to monitor commitments, 
monitoring requirements, and any 
approval conditions.  
 

• An approval under the Environmental 
Protection Act (EPA) is required which 
will include protection and monitoring for 
groundwater and surface water, odour, 
particulate matter, and landfill gas.  The 
landfill is also to be operated in 
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EA Decision Making 
Process 

EAA and ToR 
Requirements 

Description and Characteristics 
of the Requirements Analysis of the EA 

 
 
 
 

 

accordance with a design and operation 
report.  The County will be required to 
provide annual monitoring reports to the 
ministry to indicate whether they are in 
compliance with any approved 
environmental monitoring program and 
its design and operation report.  Other 
requirements under the EPA approval 
would consider contingency plans, 
BMPs; end use; financial assurance and 
other issues. 

 
• The site will maintain buffers as required 

under the EPA. 
 

Evaluation of 
Advantages and 
Disadvantages to the 
Environment  
s.6(2) (c), s.6.1(3)  

The preferred alternative should 
be identified through this 
evaluation. 

• Advantages and disadvantage to the 
environment are indirectly evaluated in 
the EA.  
  

• Summaries of the net effects of the 
landfill footprint and the leachate options 
are provided in sections 7.4 and 8.6 of 
the EA, respectively.  
 

• Advantages to proceeding with the 
undertaking are understood through a 
review of the benefits; the purpose of the 
undertaking, and environmental 
considerations as described in Chapter 5 
and 6 of the EA.  Advantages are also 
understood through a review of the 
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EA Decision Making 
Process 

EAA and ToR 
Requirements 

Description and Characteristics 
of the Requirements Analysis of the EA 

comparative evaluation of the 
alternatives.  

 
• The proponent’s decision making is clear 

and traceable with respect to the 
evaluation of alternatives.  It is easy to 
understand why one alternative was 
preferred over another. 

 
• Comparative evaluation and assessment 

of alternatives methods were discussed 
with the public and other stakeholders 
(Chapter 3 and Volume 2 of the EA).  
 

Description of 
Consultation with 
Interested Stakeholders 
s.6(2) (c), s.6.1(3)  

A description of stakeholder 
consultation that occurred during 
the preparation of the EA needs 
be documented and should 
include consultation methods 
used, frequency of consultation, 
dates that events occurred, target 
audience, descriptions of key 
milestones for which stakeholders 
are providing input, comments 
received. 
 
The EA must identify any 
Aboriginal consultation efforts that 
have been made including 
methods for identifying potentially 
interested First Nations, who was 

• Chapter 3 and Volume 2 of the EA 
highlights the key milestones and dates 
when the public, government agencies 
and the Aboriginal communities were 
consulted including the method of 
consultation and notification used to 
obtain input on the project.  Key issues 
identified by agencies and the public 
during the preparation of the EA were 
summarized in a tabular format. 
   

• Volume 2 of the EA provides a full record 
of consultation.  

 
• A variety of methods were used to 

consult as discussed in the Review. 
Summaries and tables were provided in 
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EA Decision Making 
Process 

EAA and ToR 
Requirements 

Description and Characteristics 
of the Requirements Analysis of the EA 

consulted, when and how 
consultation occurred and any 
comments received from First 
Nations. 
 
There must be clear 
documentation as to how issues 
and concerns have been 
addressed or considered. 
 
The Consultation Plan in the ToR 
includes the following principles: 
 
• The process will be clear, 

open and inclusive; 
• Stakeholder  concerns will be 

identified early in the process 
and addressed in the EA; 

• There will be multiple 
consultation opportunities, 
using a number of techniques 
through the EA; 

• Issues and concerns will be 
documented in the EA. 

 
 

 
 

 
 
 

the EA of issues raised as well as the 
County’s response to the issues as to 
how they were considered  
 

• Section 3.7 of the EA identifies the 
consultation efforts that were undertaken 
with respect to Aboriginal communities. 
 

• The ministry is satisfied that the public, 
agencies and Aboriginal communities 
had opportunities to comment and 
provide input on the EA throughout the 
process as discussed in the Review. 

 
• The ministry is satisfied that the 

consultation undertaken was consistent 
with the consultation plan in the 
approved ToR. 

 
• Methods of consultation are consistent 

with those in the approved ToR. 
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EA Decision Making 
Process 

EAA and ToR 
Requirements 

Description and Characteristics 
of the Requirements Analysis of the EA 

Selection Process Proposed Undertaking  
(preferred alternative) 
 
 
 

The description of the undertaking 
should specify what the proponent 
is seeking approval for under the 
EAA. 
 
The description should include 
information on the location, 
attributes, dimensions, emissions 
etc. 
The evaluation process should 
identify which is the preferred 
undertaking. 
 

• The ministry is satisfied that the 
description of the preferred undertaking 
provides a clear description of all of the 
components of the undertaking including 
the location, size, phasing, predicted 
environmental effects, and proposed 
mitigation. 

 
• Chapter 7 and 8 of the EA provides a 

clear and traceable rationale as to why 
the undertaking was selected from the 
other alternatives. 

 
• If undertaking is approved, EA conditions 

of approval are proposed to address 
ministry requirements such as: EA 
compliance monitoring and reporting 
including annual reports to the ministry to 
report on how conditions and 
commitments are implemented; 
delineation of; EMPs, BMP’s and 
Contingency Plans as part of  EPA 
approvals; further consultation with the 
public, government agencies, and other 
stakeholders during the development of 
BMPs and EMPs and Contingency Plans 
as part of  EPA approvals; and other 
issues. 

 
 
 

Description and 
Statement of the 
Rationale for the 
preferred undertaking  
s.6(2) (c), s.6.1(3)  
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EA Decision Making 
Process 

EAA and ToR 
Requirements 

Description and Characteristics 
of the Requirements Analysis of the EA 

Regulation 334  s.2.1 of O. Reg. 334 An executive summary is required 
for the EA. 
 
List of studies are required which 
were prepared for the EA by the 
proponent as well as other studies 
referenced. 
 

• An executive summary of the EA was 
provided.  A list of the studies prepared for 
the EA as well as other studies was 
included in the EA.  
 

• The ministry is satisfied that the EA 
addresses the submission requirements of 
Regulation 334 under the EAA. 

 
 

Next Steps and 
Additional 
Commitments 

Additional Approvals 
 

EA to outline additional approval 
requirements. 
 

• Other approvals are outlined in Section 1.6 
of the EA and include: 

• Approval under section 20.2 of the EPA for 
an activity covered by section 9 (air & 
noise) and section 27 (waste) disposal 
site) for the landfill expansion and 
excavation; 

• Approval under section 20.2 of the EPA for 
an activity covered by section 53 (sewage 
works) under the Ontario Water Resources 
Act (OWRA). 

• Permit to Take Water under the OWRA; 
• Approvals under the Planning Act (e.g. 

rezoning, etc); and, 
• Approval under Ontario Reg 163/06 from 

the Lower Trent Conservation Authority for 
the construction in or alteration of 
watercourses 

 



APPENDIX B 
 

SUBMISSIONS RECEIVED DURING 
INITIAL COMMENT PERIOD 

 
Contents are available in hard copy at the Environmental 

Approvals Branch
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Table 1.  Government Review Team Comment Summary Table 
 
 
 
Proposal: Brighton Landfill Expansion Environmental Assessment (EA) 
Proponent: County of Northumberland (County) 
 

Submitter Summary of Comments Proponent’s Response Status 
Provincial Agencies 
Ministry of the 
Environment 
and Climate 
Change 
(MOECC)-
Environmental 
Approvals 
Branch- 
Wastewater 
Unit 

In my review comments on the draft Environmental 
Assessment (EA) for the Brighton Landfill Expansion 
dated September 6, 2012, I pointed out that a detailed 
assessment of the ability of the existing leachate 
treatment system at Cobourg No. 2 (Lucas Point) Water 
Pollution Control Plant (WPCP) to treat the additional 
leachate generated from the landfill expansion is required 
to ensure that the selected leachate treatment alternative 
is feasible. The final Environmental Assessment (EA) for 
the Brighton Landfill Expansion dated September 2013 
has not addressed this request and no changes have 
been made to Chapter 8 – Comparative Evaluation of 
Leachate Treatment Alternatives of the EA. 
 
It is recommended that as part of this EA a detailed 
assessment of leachate treatability and availability of 
leachate treatment capacity at the Lucas Point WPCP be 
completed to ensure the feasibility of the selected 
leachate treatment alternative. 

The leachate quality and quantity information 
expected under the proposed landfill expansion 
was provided to Mr. Bill Peeples, Manager of 
Water Pollution Control at the Town of Cobourg. 
He reviewed the data and provided a written 
response in a letter. Mr. Peeples confirmed that the 
Lucas Point WPCP is capable of accepting the 
anticipated leachate from the Brighton Landfill. 

The ministry 
is satisfied. 

MOECC- 
Eastern Region 
Technical 
Support 
Section- 
Surface Water 
Specialist 

I note the following: 
 
In my comments on the draft EA I noted that the existing 
annual monitoring reports (for the existing waste disposal 
site) indicate that the quality of water within the 
stormwater ponds has shown to be of a quality which is 
not suitable for discharge to the natural environment.  I 
also indicated that at a minimum, the stormwater ponds 

As discussed during our meeting on November 28, 
2013, the EA will commit to designing and 
maintaining the stormwater works such that it 
provides an enhanced level of treatment for total 
suspended solids. We propose that statement 
supersede the current EA text in section 6.3.2. The 
existing east pond currently meets volume 
requirements to meet enhanced level treatment, 

The ministry 
is satisfied. 
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Submitter Summary of Comments Proponent’s Response Status 
should be sized to ensure that they provide an enhanced 
level of treatment. Section 6.3.2 of the EA acknowledges 
that the existing landfill is exhibiting effects on the 
downstream water quality and section 5.7.2.1 indicates 
that the benthic community in proximity to the waste 
disposal site may reflect impacts on surface water quality 
and aquatic habitat. The County has indicated in their 
response to my comments (Appendix 21-12) that the 
southwest and east ponds, in their existing 
configurations, will be able to provide enhanced levels of 
treatment; but that the northwest pond will need to be re-
configured. Section 6.3.2 indicates that the stormwater 
management ponds are designed to provide for a normal 
level of protection. 
 
The EA should commit to designing and maintaining the 
stormwater works to provide for an enhanced level of 
treatment (total suspended solids). This issue will be 
addressed through the Environmental Compliance 
Approval (ECA) for the stormwater works. 
 

but the northwest and southwest ponds will need to 
be modified and made slightly larger. The footprint 
is not expected to get significantly larger so there 
will be no concern for space. The detailed design 
of the stormwater works will be addressed at the 
ECA level. 
 
The following commitment has been added to 
Table 11-2 (refer to Attachment I of this document) 
“The design and maintenance of the stormwater 
works will be further evaluated as part of the ECA 
process and will provide an enhanced level of 
treatment for total suspended solids.” 

In my comments on the draft EA I noted that the existing 
annual monitoring reports (for the existing waste disposal 
site) indicate that the quality of water within the 
stormwater ponds has shown to be of a quality which is 
not suitable for discharge to the natural environment. The 
EA commits to obtaining any necessary approvals 
(Environmental Protection Act (EPA), Ontario Water 
Resources Act (OWRA)) necessary for the operation of 
the waste disposal facility. Due to existing concerns 
relating to the stormwater management works and their 
ability to adequately treat stormwater this will likely 
include the requirement to meet water quality effluent 
discharge criteria prior to discharging stormwater from the 
stormwater management ponds and will necessitate a 

The situation has changed recently following the 
last available sampling data that should improve 
quality. 
 
The waste adjacent to the southwest pond was not 
contained within a liner. This waste has recently 
been removed within 120 metres (m) of the pond 
by the County of Northumberland and placed in a 
lined cell. A significant improvement in water 
quality is anticipated. 
 
If the above work still results in quality concerns in 
the pond, the County of Northumberland has the 
following options; including: 

The ministry 
is satisfied. 
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Submitter Summary of Comments Proponent’s Response Status 
Section 53 approval under the OWRA. 
 
The stormwater management system/works should be 
designed to ensure that an adequate level of surface 
water quality can be provided (prior to discharge) and that 
there is sufficient storage capacity to accommodate 
additional flows should water quality not achieve 
discharge criteria (effluent limits). Alternatively, the EA 
should confirm that the preferred Leachate Treatment 
Option. 
 
Lucas Point WPCP has the capacity to accommodate 
additional stormwater if/when necessary. This issue will 
be addressed through the ECA but may require changes 
to the EA. 

• Expanding the pond. There is room for the 
enlargement of ponds to accommodate 
additional capacity to further improve water 
quality. 

• Add chemical treatment. Spray of coagulant 
(e.g. alum) would assist with reduction a variety 
of parameters including phosphorus if 
necessary before discharge. The proposed 
stormwater works will include a valve that will 
be normally closed to control discharge of pond 
contents to allow treatment if necessary. This 
procedure will continue until such time that 
sampling has demonstrated routine 
compliance, at which time the valve will remain 
normally open unless an exceedance is 
detected in the normal sampling program to be 
established during the ECA approval process. 

• Haulage off-site. As a worst case scenario, we 
have confirmed that, as a contingency measure 
Lucas Point WPCP has confirmed that 
impacted stormwater could be accepted if 
discharge 
criteria are not met 

Section 6.3.2.1 Summary for Surface Water Quality 
indicates that the total amount of runoff from waste areas 
(potentially contaminated) will increase. The EA indicates 
that all of the runoff from the waste area will be directed 
to the leachate collection system. In order to ensure that 
the runoff streams are separated, the stormwater 
management controls (ditching, berms, etc.) should be in 
place prior to the relocation of waste from existing cells to 
the new lined cells.   
 
The EA (Table 4.3.-1) indicates that these works will be 

Acknowledged, the following commitment has been 
added to Table 11-2 (refer to Attachment I of this 
document) “The stormwater separation works, and 
the stormwater quality and quantity controls will be 
implemented prior to wastes being re-located from 
the old cells to the new cells.” 

The ministry 
is satisfied. 
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Submitter Summary of Comments Proponent’s Response Status 
completed in a “timely fashion”. 
 
The EA should commit to completing the storm water 
separation works, and the storm water quality and 
quantity controls prior to wastes being re-located from the 
old cells to the new cells. 
 

MOECC - 
Environmental 
Approvals 
Branch - Waste 

Consultation Record should include my comments on the 
draft Terms of Reference, dated Nov 29, 2010. 

These comments were included in Volume 2, 
Appendix F (page F-38) that was submitted with 
the final Terms of Reference. Due to the size of the 
Terms of Reference – Volume 2, these have not 
been included as an attachment to the EA. 
Nonetheless, they are available on the project 
website. 

The ministry 
is satisfied. 

Section 9.1 states that the sequence of “new lined cell 
construction, and excavation and relocation of old waste 
… will be repeated several times and in stages between 
2014 and 2023”. Consideration should be given to the 
added cost as well as on going nuisance (dust, noise, 
and odour) related to the excavation and relocation of old 
waste versus the environmental benefits gained from this 
practice. Since acquiring contaminant attenuation zone to 
the north is something that the County must do at some 
point in the future, and since the peak leachate 
concentration from the old cell has already left the source 
(Vol. II, p532), applying a low permeability cover and 
leaving the old waste in place should be given due 
consideration. 

The site improvements (groundwater protection) 
were the main change in site design and 
operations as set out in the updated 2006 Design 
and Operations plan for the site. These changes 
were implemented under the existing site approval 
in 2007 and continue into 2013, with two new lined 
cell areas built and one area where the existing 
waste has been relocated and the area lined to 
receive new waste. Monitoring has shown that 
groundwater impacts associated with previously 
placed waste in unlined areas caused the 
Reasonable Use Guideline (RUG) to be exceeded 
at the east boundary resulting in acquisition of land 
to create a Contaminant Attenuation Zone (CAZ). 
The predictive modeling indicates that groundwater 
impacts associated with the previously placed 
waste in unlined areas has the potential to cause 
RUG exceedances along the north boundary. In 
view of the already established need to expand the 
site for continued use for waste disposal, in terms 
of both site design and expected performance, it is 

The ministry 
is satisfied. 
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Submitter Summary of Comments Proponent’s Response Status 
necessary to convert the site from natural 
attenuation to an engineered containment design, 
which requires relocation of the existing waste. 
Potential temporary nuisance issues associated 
with construction of this conversion will have to be 
managed. At the time of this expansion process, 
this is beyond the stage of re-evaluating 
environmental benefits versus costs and potential 
nuisance issues. In a case such as this where the 
plume is already expected to be migrating towards 
the north boundary, the installation of a low 
permeability cover will have little effect on whether 
or not the RUG is exceeded, or to what degree, at 
the north boundary. Although not its primary 
function, the proposed installation of the low 
permeability liner system below the entire fill area 
will effectively prevent recharge and further 
infiltration of leachate into the existing plume below 
the landfill (similar to what a low permeability cover 
would do). In addition, as indicated in Mr. Holland’s 
review comment (#22), this action will effectively 
minimize future impacts to on-site and off-site 
groundwater. 

MOECC -  
Environmental 
Approvals 
Branch - Noise 

The EA states that the Brighton landfill will operate 
construction and landfilling operations and ancillary 
facility 
operations (including a maintenance facility, leachate 
pumping trucks, exhaust fans and heating, ventilation and 
air conditioning (HVAC) equipment) in the daytime period 
between 7:00 AM and 7:00 PM. 
 
The EA determined the applicable criteria for landfilling 
and construction operations correctly and the analysis 
was also 
correctly based on procedures detailed in Ministry 

Acknowledged. The ministry 
is satisfied. 
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Submitter Summary of Comments Proponent’s Response Status 
Publication 
NPC-233. The documents state that the noise impacts 
due to construction and landfilling operations of the 
proposed undertaking, at the nearest noise sensitive 
receptors, are below the applicable Ministry noise limits. 
The analysis includes appropriate mitigation measures 
(berms to attenuate noise from the active face of the 
landfill, entrance and on-site haul routes). We concur with 
this conclusion. Therefore we have no objection to the 
acceptance of the EA, from a noise perspective and to 
the granting of approval to proceed with the proposed 
undertaking. 
The EA has also analyzed potential increases in traffic 
noise due to the vehicles travelling to/from the landfill site 
and provided information regarding how the traffic noise 
could impact the affected residents. The findings showed 
that the effects of potential increases in traffic noise due 
to the vehicles travelling to/from the landfill site are 
considered negligible. We concur with this conclusion. 

Acknowledged. The ministry 
is satisfied. 

The EA indicates the landfill site will utilize ancillary 
facility operations (including a maintenance facility, 
leachate pumping trucks, exhaust fans and HVAC 
equipment), which are noise sources that do not fall 
under the mentioned definitions of "construction 
equipment" or "motorized conveyances" in the MOECC 
Noise Draft Guideline for Landfill Sites. Therefore, the 
above noted ancillary facility operations are considered to 
be stationary noise sources, and will be governed by the 
applicable sound level limits set out in Ministry 
Publications NPC-205 and NPC-232, as referenced 
explicitly in the EA. The Brighton landfill site would be 
required to apply for the ECA’s for these operations.  
 
We, therefore, recommend that the noise aspect of the 
undertaking be approved as proposed in the 

Acknowledged. The ECA permitting process will 
commence once the EA is approved. 

The ministry 
is satisfied. 
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Submitter Summary of Comments Proponent’s Response Status 
"Environmental Assessment EA of the Proposed 
Expansion of the Brighton Landfill''. 

MOECC – 
Water 
Resources Unit 

The hydrogeology in and around this landfill has been 
extensively studied by the owner of the site and the 
impacts of the current site are generally well known and 
predictable. 
 
Concerns have been raised by the public in the past 
about the future impact this site may have on the Brighton 
Water Supply which is located south of the landfill. The 
EA adequately addresses this matter by providing an 
engineered liner and leachate collection system for all 
past and proposed fill areas. As well Source Protection 
Area mapping indicates the landfill is not within the Well 
Head Protection Area. The deep regional aquifer is 
interpreted to flow northward from the landfill and away 
from this municipal water supply. Shallow groundwater 
flows to the west are possible and would explain some of 
the observed chloride impacts noted at Overburden 
Monitoring Well (OW)15-10 and OW16-5 which will be 
ameliorated by the proposed engineered liner system.  
 
This action will effectively minimize future impacts to 
groundwater which are currently expressed in the shallow 
subsurface west of the site. 
 

Acknowledged. The ministry 
is satisfied. 

The site is not currently in conformance with the 
Ministry’s Reasonable Use Guidelines east of the site but 
lands have been obtained by the County and will be 
incorporated into the site as a CAZ to the east. 
Reasonable Use conformance issues in and around the 
southwest corner of the site are currently being assessed. 
The need for CAZ west of the site is under assessment. 
The County owns land west of the site and presumably 
these lands could also become a CAZ as required. The 

Acknowledged. The ministry 
is satisfied. 
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Submitter Summary of Comments Proponent’s Response Status 
EA commits to establishing a CAZ north of the site to 
address predicted future groundwater impacts of the 
existing and expanded site. It is worth noting that even if 
the expansion is not approved a CAZ north for the site 
will be needed in the future. Modeling predictions indicate 
the expanded site will not increase the size of the CAZ 
due to proposed engineering controls. There are number 
of domestic wells supplies located just over a kilometre 
north of the site that may benefit from the engineering 
controls proposed to be put in place relating to the 
expanded site. 
The EA provides for an engineered single composite liner 
to minimize groundwater impact. This liner system is 
similar to that installed in 2009 under the south portion of 
the western half of the licensed fill area. An engineered 
final cover will be placed over the landfill to promote 
runoff and minimize infiltration. The EA indicates the peak 
groundwater impact on local aquifers will be less than 
that predicted for the currently approved site. Therefore 
the preferred alternative provides a net benefit in the long 
term to both groundwater receptors and groundwater that 
may discharge to surface water due to the lining and 
leachate collection beneath all fill areas. 

Acknowledged. The ministry 
is satisfied. 

The expanded site must meet the requirements of Ont. 
Reg. 232/98. The Regulation requires a minimum 100 m 
buffer unless it can be shown that a lesser buffer can be 
substantiated as per Section Subsection 7(2) of the 
Regulation. The preferred Alternative 1 provides for a 40 
m buffer west and north of the fill area. The Ministry 
Approvals Branch should review this compliance matter 
as it may limit the lateral expansion of the preferred 
Alternative 1 to ensure this reduced buffer is justified. 

It is noted that the Approvals Branch has not 
expressed concern about the width of the buffer 
zones. 
It is acknowledged that the on-site buffer on the 
north and west sides is 40 metres. However, the 
land to the west is an unopened road allowance 
and then County-owned land, and to the north is 
also a municipally owned road allowance. The 40 
metre buffer provides enough room for access, 
monitoring and surface water management; the 
approach to contingency planning does not require 
additional buffer width on-site. 

The ministry 
is satisfied. 
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Submitter Summary of Comments Proponent’s Response Status 
MOECC - 
Environmental 
Approvals 
Branch - Air 

The EA indicates that there are other operations at the 
site, namely: 
 
(i) Leaf and Yard Composting Facility. 
(ii) Household Special Waste Depot. 
 
Further, the current waste ECA of the landfill indicates 
that the 
following operation is also present at the site: 
(iii) Waste Electrical and Electronic Equipment Depot. 
 
The EA has not provided a detailed description of these 
operations and has not addressed if the proposed 
expansion of the landfill would affect the operation of 
these sources. If so, these sources/operations should be 
described in detail and included in the assessment. 

The County operates a seasonal Household 
Hazardous and Electronic Waste Depot (Depot) 
out of the Brighton Landfill site. The Depot is 
operated one Wednesday and one Saturday per 
month, for the months of April through to and 
including October. On the days that the Depot is 
open, residents of the County can drop off, free of 
charge, household hazardous waste materials as 
well as waste electronics. 
 
The County operates a Leaf & Yard Waste 
Composting facility at the Brighton Landfill site. 
Leaf and Yard waste materials are accepted year 
round, and stockpiled in a designated area at the 
site. Once per year, normally in the fall, the County 
has a contractor come in and grind all of the 
stockpiled Leaf and Yard Waste. Once ground, the 
material is formed into windrows, and turned on a 
routine basis, until the material has reached 
maturity. The County charges a tipping fee for the 
disposal of Leaf and Yard Waste, and also sells the 
finished compost, in bulk, to the general public. 
 
In characterizing the existing emissions from the 
site, the annual vehicle counts to the public drop off 
area were included. This would capture associated 
vehicle emissions from the household special 
Waste Depot and the Electronic Equipment Depot. 
These two operations are collection points only, 
therefore there are no additional emissions 
associated with these sources. 
 
For all operations it was assumed that there will be 
no changes in these activities as part of the landfill 
expansion. 

The ministry 
is satisfied. 
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The EA has inconsistent information on the existing and 
proposed waste footprint area. Section 4 of the EA (Table 
4.1-1 and Figures 4.1-1, 4.1-2 and 4.1-3) presents waste 
footprint description that does not match Appendix B 
"Atmospheric Environment Technical Support Document" 
(Table A1-16). This should be clarified and confirmed. 
(Because an electronic copy of the AERMOD model runs 
has not been included in the EA, the waste footprint area 
used in the model could not be confirmed.) 

Table 4.1-1 in section 4 of the main report notes 
the following footprints: existing 13.4 hectares (ha), 
Alternative 1 is 16.2 ha, Alternative 2 is 16.7 ha, 
and Alternative 3 is 17.4 ha. These values are for 
the overall footprint of the entire expansion (i.e., 
including side slopes). In assessing the emission 
from the site, the volume of waste was used to 
derive emission rates. As the AERMOD model 
does not have the capability to model 3D area 
sources, to best simulate the emissions for the site 
the landfill surface footprint was used. The total 
emission rate was then divided by the model 
footprint volume to determine the g/s/m2 emission 
rate. 
An electronic copy of the AERMOD data files were 
supplied to the MOECC for further review. 

The ministry 
is satisfied. 

Appendix B, Section 8.4.1.4 of the EA presents a 
compliance evaluation of the project with respect to 
Ontario 
Regulation 419/05 (Reg. 419) requirements for 
"permitting process". The assessment is incomplete 
because it shows predictions at sensitive receptors only 
(Table 8.4.1-8). It should be based on off-property 
locations (i.e., at points of impingement including non-
sensitive receptors). Furthermore, the existing sensitive 
receptors and lands currently zoned for sensitive uses 
should be included in the assessment. 
 
 

Acknowledged – As discussed in conference call 
on December 5, 2013, this was proposed to be 
addressed in the ECA application. [note – this was 
subsequently addressed in response to comment 
28a] 

The ministry 
is satisfied. 

The predicted maximum 24-hour concentration of vinyl 
chloride (Table 6.1-2) for all proposed alternatives exceed 
the Regulation 419/05 standard (of 1 ug/ m3). There is no 
discussion on the compliance options in the EA 
document. 

Vinyl chloride has been remodelled with refined 
modelling parameters described in Attachment J of 
this document and site-specific meteorological data 
for the preferred landfill expansion alternative 
presented in the 
EA. Maximum vinyl chloride emissions occur 1 

The ministry 
is satisfied. 
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year after landfill closure; therefore, the landfill was 
remodelled using a release height to match the 
final capped height of the landfill. The revised 
maximum 24-hr point of impingement (POI) 
concentration at the landfill boundary is 0.40μg/m³ 
or 40% of the relevant MOECC POI standard listed 
in O.Reg. 419/05. 
 
It should be noted that although a revision to the 
modelled property boundary on the west side of the 
landfill was contemplated and discussed with the 
MOECC as a possible requirement to demonstrate 
compliance with O.Reg. 419/05, based on 
subsequent modelling, it was determined that this 
was not required. However, a modification to the 
position of the west property boundary remains 
available in future, if necessary, to the County of 
Northumberland since they own the land to the 
west of the site. 

A list (or mapping) and description of the sensitive 
receptors considered in the air quality assessment is 
missing. This 
information is required to better understand the findings 
presented in Table 6.1-4 for maximum predicted air 
quality concentrations at sensitive receptors. 

As stated in Appendix B, the Points of Reception 
(POR) used in the assessment were the same as 
those used in the noise assessment. These are 
shown on Figure 5.4-2 of the main report. 

The ministry 
is satisfied. 

According to the conclusion of the EA (page 6-14), "the 
differences in footprint of the landfill mean that sources 
could be closer to sensitive receptors, resulting in higher 
off-site air emissions and odour levels". Please clarify if 
Alternative 1 (with highest off-site impact as per Table 
6.1-4) involves landfill footprint that is "closer to sensitive 
receptors". Based on the information provided in Table 
4.1-1, it appears that Alternative 3 has the least buffer 
distance to property boundaries. 

Alternative 3 is preferred based on the number of 
affected receptors modeled (see page 6-15 of the 
main report). All three alternatives were equally 
preferred when we considered the types and 
proximity of off-site sensitive land uses within 500 
m of the landfill footprint (see page 7-6 of the main 
report). Section 6.6.1.3 of the main report (page 6-
60) talks about the nearest sensitive receptors from 
a land use perspective. When assessing the landfill 
for air quality impacts, a grid of receptors was used 

The ministry 
is satisfied. 
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for all contaminants, with the exception of odour 
based compounds. For evaluation of impacts, the 
gridded receptor results were used. 

The EA indicates that the predicted odour impact from the 
proposed undertaking is within the acceptable frequency 
of 
exceedance at the most impacted sensitive receptors. It 
should be noted that the frequency analysis of odour 
impact should be conducted using local meteorological 
data set approved by the ministry's Environmental 
Monitoring and EAing Branch (EMRB), as indicated in the 
ministry's technical bulletin "Methodology for Modelling 
Assessments of Contaminants with 10-minute Average 
Standards and Guidelines". Therefore the assessment 
has to be repeated with approved local meteorological 
data set. Besides, if this assessment is carried to the 
ECA application stage of the undertaking, a section 13.1 
Notice under Reg. 419 should be obtained from EMRB. 

This comment was discussed in a conference call 
on December 5, 2013 and a follow-up memo with 
windrose comparisons (Attachment F of this 
document) was provided to the MOECC on 
February 10, 2014.  
 
Subsequently, the odour assessment was repeated 
with the approved local meteorological data set 
(surface data from Peterborough airport and upper 
air data from Buffalo). This data was processed by 
the MOECC for land-use classifications 
surrounding the Facility locale, and includes five (5) 
years of data (thus it is highly likely that every 
possible combination of windspeed, atmospheric 
stability and direction have occurred at least once).  
 
A frequency assessment was not necessary as the 
results of the revised odour assessment indicate 
predicted odour concentrations at all identified 
sensitive receptors to be less than the MOECC 
guidance limit of 1 OU/m³. 
 
A request under section 13(1) of O.Reg. 419/05 for 
use of site specific meteorological data is included 
in Attachment J of this document. 

The ministry 
is satisfied. 

Frequency analysis of odour impact shall be based on 
modelling results using local meteorological data set, as 
per the ministry's technical bulletin. 

Odour has been modelled using the local 
meteorological data set provided by the MOECC. 
The odour impact analysis demonstrates that the 
Facility can meet the MOECC odour guideline limit 
of 1 OU/m³ at 19 human receptors surrounding the 
site, as defined in the MOECC guidance document 
“Methodology for Modelling Assessments of 

The ministry 
is satisfied. 
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Contaminants with 10-Minute Average Standards 
and Guidelines under O. Reg. 419/05” (MOECC, 
April 2008) for both the operational and post 
closure scenarios associated with the preferred 
landfill expansion alternative presented in the EA. 
A copy of the complete Odour Assessment EA is 
included as Attachment J of this document. 

The EA does not include an electronic copy of the 
AERMOD model runs of the assessment. This should be 
included to allow the ministry to comment on the findings 
and conclusions of the EA. 

Electronic copies of the AERMOD model runs were 
sent to the MOECC GRT Reviewers. 

The ministry 
is satisfied. 

The EA has used the AERMOD version 09292 for the 
assessment. Nevertheless, the latest version of 
AERMOD published by US-EPA is version 12345; and 
the ministry is in the process of adopting this latest 
version of AERMOD as the provincial regulatory version 
for the purposes of Reg. 419. The EA should use the 
latest version of AERMOD for assessment purposes, at 
least at the time of preparation/ministry review of the EA. 

The Air Modeling was completed in early 2012. At 
the time of the writing of the document, version 
12345 was not available. 
 
For the ECA Permitting application the most recent 
version of the model will be used. The revised 
odour and non-methane organic compounds 
(NMOC) assessment included in Attachment J of 
this document have been modelled using version 
12345, as requested. 

The ministry 
is satisfied. 

The assessment of particulate emissions from roadways 
(as per 
Appendix B of the EA, Attachment A, Sections 4.1.3 and 
4.1 .4) applies annualized emission factors for natural 
mitigation from rainfall and other precipitation. This is 
considered unacceptable for assessment based on daily 
averaging time (for comparison with 24- hour air quality 
criteria) because it does not capture the daily worst case 
situation. Therefore, a revised assessment is required. 

For the purposes of the assessment, it was 
assumed that during summer conditions, when 
multiple 
controls can be applied (e.g., watering and dust 
suppressants), the application rates can be 
modified 
at the site to be equivalent to controls achievable 
by natural mitigation. 

The ministry 
is satisfied. 

The calculations provided are based on an overall control 
efficiency of 88% for unpaved road travel and 82% for 
paved road travel. These are in the upper range of control 
efficiencies that can be generally achieved. Additionally, it 
is noted that the predicted maximum 24-hour 

The particulate matter assessment included in the 
EA was intended to be used as a planning tool, 
specifically to enable the consistent comparison of 
alternatives in an effort to identify a preferred, 
design alternative. The particulate matter modelling 

The ministry 
is satisfied. 
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concentration of SPM (Table 6.1-2) for all proposed 
alternatives exceed the AAQC criteria (of 120 ug/ m3) 

included in the EA includes sources which are not 
required to be assessed to demonstrate 
compliance under O.Reg. 419/05, as documented 
in the ESDM Procedure Document, if they can be 
controlled through the use of Best Management 
Practices (BMP). This includes the control of 
fugitive road dust.  
 
Now that the preferred alternative has been 
identified and proposed, we have re-focused on the 
O. Reg. 419/05 compliance assessment. Based on 
guidance in the ESDM Procedure Document, 
since the site has BMP’s to control the release of 
fugitive dust from the roadways, the site was 
remodelled to include only O. Reg. 419/05 eligible 
sources. The resulting maximum 24 hour POI 
concentration at the site boundary is 5.13 μg/m³ or 
4.3% of the MOECC POI limit. 

A control efficiency of 80% has been applied to the 
estimation of the road dust emissions at the site, because 
the site would develop and implement a Dust Best 
Management Plan including but not limited to the 
watering and the use of dust suppressants on the on-site 
roadways. This control efficiency is generally achievable 
but justification may be required during the ECA 
application review stage. 

Acknowledged. The ministry 
is satisfied. 

Appendix B of the EA, Attachment A, Section 4.1.2 
presents sample calculations for exhaust emissions from 
on-road vehicles. The parameters used in the sample 
calculations do not match the parameters listed in Table 
A1-2 and Table Al -3. Clarification on this discrepancy 
shall be provided. Furthermore, it appears that the 
estimated emission rates are based on the assumption 
that the refuse trucks, public vehicles and commercial 
vehicles are operated for only 0.5 hour per day (as listed 

The sample calculations are not necessarily 
reflective of the actual input data, but instead 
represent how the general calculation was 
conducted. The actual data included in the model 
is correct. 

The ministry 
is satisfied. 
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in Table A1 -2 and Table A1-3). Clarification is required 
on this assumption. 
 
Appendix B of the EA, Attachment A, Section 4.1.2 
presents sample calculations for exhaust emissions from 
on-road vehicles. The parameters used in the sample 
calculations do not match the parameters listed in Table 
A1-2 and Table Al -3. Clarification on this discrepancy 
shall be provided. Furthermore, it appears that the 
estimated emission rates are based on the assumption 
that the refuse trucks, public vehicles and commercial 
vehicles are operated for only 0.5 hour per day (as listed 
in Table A1 -2 and Table A1-3). Clarification is required 
on this assumption. Sample calculations should be based 
on site specific parameters to facilitate the review of the 
EA report. 

It is estimated that each individual vehicle is 
operated for approximately 0.5 hour on-site, while it 
is delivering waste. This assumption is built into the 
calculation of vehicle kilometres travelled (VKT) for 
each road. As requested, an updated sample 
calculation with matching VKT to Table A1-2 is 
provided below: 
 
Waste Receipt Vehicles - Exhaust Emissions 
Emission Factors for waste receipt vehicles were 
calculated using MOVES (Motor Vehicle Emission 
Simulator). MOVES is the US EPA’s new official 
model to calculate air pollutants from vehicles. 
MOVES replaces the MOBILE emission factor 
model for on-road vehicle emissions, and 
represents a significant expansion of capabilities 
compared to MOBILE. For example, MOVES has a 
Graphical 
User Interface, uses Java programming language, 
and is based on MySQL Relational Database 
Management System. 
 
The model is easier to modify and update the 
datasets used to calculate total emissions and 
emission rates from numerous vehicle types 
operating in various road and weather conditions. 
MOVES covers multiple geographic scales (from 
county to national level) and can generate 
emissions for different time periods (hour, day, 
month, and year). 
 
For our study, MOVES was used to estimate 

The ministry 
is satisfied. 
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emission rates (i.e., per unit of distance) for 
running exhaust emissions from diesel garbage 
trucks (also called refuse trucks) and gasoline 
passenger cars. Both vehicles types were 
considered being operated on rural unrestricted 
access roads. The emission rate calculation uses 
Vehicle Miles Travelled (for this project, VKT was 
used) and vehicle population datasets. 
 
Weather conditions, namely temperature and 
relative humidity, were taken from observations in 
the nearest, comparable location (i.e., Monroe 
County, New York) and were assumed to be 
representative of the Brighton area located 100 km 
north, across Lake Ontario. 
 
Emission factors for Refuse Trucks are given in 
Table F4.1.1 below. 
 
Table F4.1.1: Emission Factors for Refuse 
Trucks calculated using MOVES 
Compound Emission Factor (g/VKT) 

 
 
No emission factor was provided for suspended 
particular matter (SPM); therefore it was assumed 
that all PM10 may be SPM. 
 
The following is a sample calculation for the NOx 
emission rate for Refuse Trucks travelling 11.05 
km 



17 
 

Submitter Summary of Comments Proponent’s Response Status 
per day (as per Table A1-2 of the Atmospheric 
Technical Supporting Document, which is 
Appendix B 
to the EA): 
 
ER=(7.2 g)/VKT×11.05 VKT×(1 day)/(24 hr)×(1 
hr)/(3600 s) 
ER=0.000921 g/s * 
 
* The emission rates presented in the Atmospheric 
Technical Supporting Document (Appendix B to the 
EA), Attachment A, sections 5, 7 and 8 are in units 
of kg/d. To convert from g/s to kg/d, the above 
needs to be multiplied by a factor of 86.4. Emission 
rates when calculated may not result in the same 
number presented above due to rounding. 
 
The emissions of SO2, CO, SPM, PM10 and 
PM2.5 were calculated in the same manner 
presented above. 
 
 

A copy of the reference (Epstein, 2001) should be 
included to justify the estimation of odour emissions from 
the Leaf and Yard Composting Facility. Furthermore, 
please provide a description of the how the emission 
factor from the cited literature is relevant to the proposed 
facility (including a description of the similarity of facility 
design, feed materials, feed characteristics, process 
operations, processing capacity, etc.). Additionally, a 
description of how all emission sources from the 
composting facility (receiving area, com posting area and 
final products storage) have been accounted for is 
required. 

The Epstein, 2001 reference document is included 
as Attachment G of this document. 
 
The composting activities at the site are minor 
when compared to the landfill operations. In 
comparing the two values, the composting 
emission rate is less than 1% of the landfill 
emission rate. 
Therefore this source is an insignificant source. 
 
As site-specific measurements were not available, 
literature values from similar composting sites were 
applied. 

The ministry 
is satisfied. 
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As the number of loaders on the site are limited, 
there would not be any activity on the compost 
area while waste excavation and landfilling is 
occurring. For the purposes of this assessment, 
compost offgassing was the concurrent activity 
during the landfill excavation activities. 

It appears that all emission sources from the composting 
facility (receiving area, feedstock mixing, composting 
turning, curing, etc.) have not been accounted for. 

The leaf and yard composting is a very small 
component of the landfill operations. The pile is 
approximately 389 m² and 3 m high. Turning of the 
compost occurs approximately once per year and 
lasts less than 1 hour. This equates to less than 
0.02% of the time per year. Due to the infrequent 
nature of the turning operations, odour emissions 
from these activities will be mitigated through 
administrative controls, in accordance with the 
MOECC’s Sample Package. The closest receptors 
to the composting operations are located in the 
northeast and southeast directions. Therefore, 
piles will be turned based on temperature, moisture 
and oxygen requirements to prevent anaerobic 
conditions and will be turned only when wind 
direction and atmospheric pressure conditions are 
suitable. 
Turning will be avoided during weather inversions, 
during early morning and late evening and during 
northeast and southeast winds (i.e., when winds 
are blowing in the direction of sensitive receptors). 
In addition, handling will be minimized during 
humid climate conditions and will only occur during 
typical weekday work hours, which are anticipated 
to reduce potential nuisance issues as the 
sensitive receptors are all residential in nature. 
 
Due to the limited disturbance of the composting 

The ministry 
is satisfied. 
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pile, the odour emission factor for surface 
emissions from 21 to 28 day old waste is 
anticipated to be the most representative emission 
factor. This is still considered to be a conservative 
emission factor as it was derived from literature 
values from much larger scale Source Separated 
Organic (SSO) composting operations, which is 
typically much more odorous than leaf and yard 
waste. Additionally, at any time, most of the 
compost at the facility is likely to be older than 28 
days and likely less odorous. 
 
The calculated odour emission rate from 
composting operations is less than 5% of the total 
odour 
emission rate from the facility and could technically 
be considered insignificant as per guidance 
provided in the MOECC Emission Summary 
Dispersion Modelling (ESDM) Procedure 
Document. 
Emissions from the composting operations have 
been included in the modelling for conservatism. 

Based on the EA, it appears that odours from the landfill 
and the composting facility have been assumed to be 
evenly distributed over the entire landfill footprint (as per 
Table A1-16). Provide supporting documentation showing 
that such assumption results in the worst-case analysis 
for odour assessment. 

Odour emission rates were assumed to be equally 
distributed across the landfill. As mentioned in 
comment response #27, the modelled footprint of 
the landfill is smaller than the actual footprint; 
therefore this is a conservative approach. 

The ministry 
is satisfied. 

The modelling approach used for combining emission 
sources (the landfill and the composting facility) does not 
follow the ministry's guidance document "Air Dispersion 
Modelling Guideline for Ontario". 
 

As requested, the composting source has been 
modelled as a separate area source. Please refer 
to 
the Odour Assessment EA, included as Attachment 
J (to this document). 

The ministry 
is satisfied. 

As indicated previously the odour assessment should be 
revised using the ministry's approved local meteorological 

See previous response. The ministry 
is satisfied. 
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data set. 
 
As indicated previously, the sensitive receptors included 
in the odour assessment should be existing receptors and 
lands currently or known will be zoned for sensitive uses, 
as the assessment is on impacts in the future (i.e. beyond 
2023). 

Existing sensitive receptors are limited to existing 
residences. The zoning for the study area 
(depicted 
in Figure 5.9-4) includes the following zones within 
a 1.5 km radius of the site: 

• Public waste disposal site (CF-3) 
• Agriculture (A) 
• Rural development (RR) 
• Rural (RU) 
• Future development (FD) 
• Open space (OS) 
• Within these zones, the only permitted uses 

that could be identified as future sensitive 
receptors include: 

• Bed and Breakfast Establishment 
• Bunkhouse 
• Dwellings 
• Group Home 
• Home Occupation 
• Home Industry 
• Private Home Daycare 
• New Home Occupation Uses 
• Nursing Home 

No new buildings are permitted to be constructed 
within 500 m of the landfill site. Subsequently, the 
nearest existing dwellings are the most sensitive 
receptors, both existing and for the future. 

The ministry 
is satisfied. 

The frequency analysis of odour exceedances should be 
included in the EA, to demonstrate that the proposed 
expansion of the landfill would not cause an adverse 
effect (Table B4.1-8 and other relevant tables). 
 

A copy of the Odour Assessment EA is included in 
Attachment J of this document. 

The ministry 
is satisfied. 
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Frequency analysis is missing in the submitted CD copy 
of the modelling files. Therefore, the EA has not 
demonstrated that the proposed expansion would not 
cause an adverse effect. 

A CD copy of the updated modelling files is 
included in the hard copy of Attachment J of this 
document and was delivered to the MOECC office 
on April 2, 2014. 

The ministry 
is satisfied. 

It is unclear why the NMOCs in the EA only include vinyl 
chloride and hydrogen sulphide, whereas the US-EPA 
AP-42 Chapter 2.4 includes other contaminants. The EA 
should include all the contaminants listed in the AP-42 
publication. 

In assessing air quality, the general air quality 
indicators used include NOx, SO2 and particulates. 
The use of hydrogen sulphide and vinyl chloride 
were chosen as they are commonly associated 
with the decomposition of waste, and have low 
compliance criteria in Ontario. 
 
The full list of NMOCs is included in Attachment J 
of this document. 

The ministry 
is satisfied. 

There are a number of NMOCs with low compliance 
criteria, such as acrylonitrile and hydrogen chloride. 
NMOCs without ministry Point of Impingement (POI) limit, 
such as bromodichloromethane, have also been 
assessed from landfills as compounds of concern. While 
the EA is limited 
to hydrogen sulphide and vinyl chloride assessment of 
NMOCs, it is noted that the predicted maximum 24-hour 
concentrations of vinyl chloride (Table 6.1-2) for all 
proposed alternatives exceed the Regulation 419/05 
standard (of 1 ug/ m3). Are there other contaminants that 
exceed the compliance criteria in Ontario? Furthermore, 
has the MOECC's human toxicological section accepted 
this "partial" list of contaminants? 

Maximum POI concentrations for all NMOCs are 
provided in Attachment J of this document. All 
contaminants with MOECC POI limits are below 
the relevant standards at the site boundary. 

The ministry 
is satisfied. 

The EA uses GasSim2 for landfill gas impact 
assessment. According to information publicly available, 
"GasSim simulates the fate of landfill gas arising from 
managed or unmanaged landfill sites ..., was developed 
by Golder Associates for the Environment Agency of 
England and Wales", and the current version is 
GasSim2.5. In North America, estimations of landfill gas 

A detailed description of the emission calculation 
methodology was provided to the MOECC for 
review along with the GasSIM inputs (refer to 
Attachment H of this document for the inputs 
associated with Alternative 1). 
 
Details of how the GasSIM model calculates landfill 

The ministry 
is satisfied. 
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generation and emission are usually conducted by 
LandGEM software developed by the US-EPA. 
 
The EA should provide justifications for use of 
GasSim2, instead of LandGEM or even GasSim2.5. 
Furthermore, the input to the software (e.g. waste input 
rates, 
waste compositions, waste density, methane generation 
potential, decay coefficient, age of landfill, concentrations 
of 
NMOCs in the gas based on emission factors, etc.) and 
software output.<; should be included in the EA. If 
GasSim is the software of choice, a description of the 
theoretical principles used in this software, along with all 
input 
parameters used to derive the emission estimates 
presented in 
Table A l-9 should be included. Calculation methodology 
is to be considered for review and acceptance of the EA 
assessment. Sample calculations showing all theoretical 
assumptions should also be included. 

gas can be found at: 
http://www.gassim.co.uk/documents/gassim%202
%20manual.pdf 
 

Ministry concern has not been addressed. What is the 
justification for using GasSim2 instead of LandGEM or 
even GasSim2.5? No description of the theoretical 
principles and no sample calculations have been 
provided. 

Landfill gas emissions have been recalculated 
using the LandGEM model. A copy of the 
LandGEM model is provided in Attachment J of this 
document, for reference. 

The ministry 
is satisfied. 

A summary of the annual waste acceptance rates of the 
landfill for the existing condition (baseline) and the 
proposed expansion (Alternatives l, 2 and 3) should be 
included in the EA. Data should be provided from the 
opening year of the landfill (1975) to the closure year 
(2016 for baseline and 2023 for the proposed 
alternatives). 

Data is not available from the opening of the 
landfill. Although it may be possible to obtain 
annual filling information for several years prior to 
1975, without the complete record this information 
is of little use in trying to refine landfill gas 
generation estimates for the site. For this reason, 
the incoming waste is included in Table 4.2-3 in the 
EA starting in 2011 and projected through to 2023. 
As described in section 4.2.1.2.2 of the EA, for 

The ministry 
is satisfied. 

http://www.gassim.co.uk/documents/gassim%202%20manual.pdf
http://www.gassim.co.uk/documents/gassim%202%20manual.pdf


23 
 

Submitter Summary of Comments Proponent’s Response Status 
each of the three alternatives the phases each 
have a volume of about ¼ of the total expansion 
volume of 500,000 m3, and so the annual 
acceptance rate by phase is about the same for all 
three alternatives; there is no need to differentiate 
the filling rate between alternatives. 
 
For the GasSIM modelling, landfilling rates were 
extrapolated back to the opening of the landfill 
based on best available information. 

Please document the waste input assumptions (or 
extrapolation) made in estimating the landfill gas 
generation rate from the facility. Describe the level of 
conservatism used in the assumption, in consideration of 
the high level of predicted vinyl chloride concentrations 
off the property. 

Landfill gas emissions have been recalculated 
using the LandGEM model. A copy of the 
LandGEM model is provided in Attachment J of this 
document, for reference. A summary of the 
assumptions made are detailed 
below: 
 
Annual waste tonnages were entered from the year 
the landfill opened (1975) to the estimated year of 
landfill closure, following expansion (2023). 
Historical data was used where available. For 
earlier years, when data is limited, the maximum 
annual waste tonnage that the site was permitted 
to accept was used to provide conservatism. 
Estimates for future years were provided by the 
County of Northumberland based on anticipated 
tonnages and the capacity of the landfill. 
 
Values for k and Lo were conservatively selected 
based on the MOECC guidance document “Interim 
Guide to Estimate and Assess Landfill Air Impacts” 
Ministry of Environment Air Resources Branch, 
October 1992. 
 
Landfill gas concentrations were estimated using 

The ministry 
is satisfied. 
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the default concentration in LandGEM which 
correspond to the concentrations listed in the draft 
US EPA AP42 Chapter 2.4, Table 2.4-2 “Default 
Concentrations for LFG constituents for Landfills 
with Waste in Place Prior to 1992”, dated October 
2008. US EPA Chapter 2.4 also provides 
concentration data for waste in place after 1992 
(Table 2.4- 
1). The NMOC concentrations in this table are 
much lower and would be applicable for the newer 
waste; however, the higher concentrations from 
Table 2.4.2 were conservatively used for all waste 
including future years. 

It is unclear why odour from the composting operation of 
the facility is included in the overall assessment of odour 
from the site, and other contaminants such as hydrogen 
sulphide and ammonia, that are also common 
contaminants between composting and landfilling 
operation, are not included in the overall assessment. 
Please clarify. 

As stated in response to comment #37, the 
composting activities are insignificant and remain 
unchanged as part of the landfill expansion. Odour 
has the most stringent compliance criteria, 
therefore was included as a common contaminant. 
Hydrogen sulphide was considered insignificant. 
Ammonia was not identified as an indicator 
compound for the air quality assessment, therefore 
was not included in the analysis. 

The ministry 
is satisfied. 

MOECC - 
Eastern Region 
– Air Quality 

Appendix B (of the EA) contains detailed information 
about how existing air quality and the proposed 
expansion were assessed as part of the EA. 
 
The proponent used appropriate methods to conduct the 
evaluation and modelling. A variety of errors and 
omissions were found in Appendix B which prevents a 
fulsome assessment of whether the proponent will be 
able to meet O. Reg. 419/05 standards which is required 
as part of an ECA application. While the impact of many 
of the comments below will likely have minimal impact on 
the results and the alternatives selected, the proponent 
will ultimately need to meet the requirements of O. Reg 

It is acknowledged that the County will be required 
to meet the requirements of O.Reg. 419/05 as part 
of the ECA permitting process. [Note – since this 
comment was received, additional work has been 
completed to demonstrate that Alternative 1 is 
capable of meeting O. Reg 419/05. Refer to 
comments 26 through 45]. 

The ministry 
is satisfied. 
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419/05. 
Section B.2.2.1 and Table B 2.2-1 contains the Ontario 
and Canadian Air Quality Objectives and Criteria. There 
are several errors within the table or values that require 
clarification: 

i. Ontario has an Interim 24-hr Ambient Air Quality 
Criteria (AAQC) for PM10 of 50 μg m-3 which has 
been excluded from Table B 2.2-1. 

ii. The 24-hr AAQC for PM2.5 in Table B 2.2-1 has 
been assigned the value of 25 μg m-3 rather than 
30 μg m-3, which is the AAQC.As per note 8 in 
the AAQC summarya, the value of 25 μg m-3 is to 
be used when assessing the contribution of a 
single facility to ambient PM2.5 levels. 

iii. All three of Ontario’s sulphur dioxide (SO2) AAQC 
were omitted from Table B 2.2-1. 

iv. The carbon monoxide (CO) standards are 
incorrect in Table B 2.2-1. Ontario does not have 
1-hr or 8-hr standards as presented – these 
values are the AAQC. Ontario has a 0.5-hr 
standard 6,000 μg m-3. 

v. The hydrogen sulphide (H2S) standard is listed 
incorrectly in Table B 2.2-1. As of February 2013, 
the H2S standards include a 24-hr health based 
standard of 7 μg m-3 and a 10 minute odour 
standard of 13 μg m-3. 

Acknowledged. Table B 2.2-1 was a summary of 
various standards and criteria at the time of the 
assessment. Revisions to the Ontario AAQC as 
well as revised POI standards and guidelines will 
be taken into consideration for the ECA permit 
application. At the time of writing, the use of the 
value of 25 μg/ m3 for PM2.5 was based on note 8 
of the MOECC AAQC document PIBS #6570e01. 
This is footnoted in the table as to the rationale. 
[Note – since this comment was received, 
additional work has been completed to 
demonstrate that Alternative 1 is capable of 
meeting O. Reg 419/05. Refer to comments 26 
through 45]. 
 
Table 1 below details the maximum predicted 
concentrations for the preferred expansion 
alternative 
(Alternative 1). The following changes have been 
incorporated into the updated model, specifically 
for demonstration of ECA O.Reg. 419/05 
compliance: 

• LandGEM model was used to predict the 
maximum emission rates of landfill gas 
constituents; 

• The final height of the mound, including the 
cap, was modelled for the post-closure 
scenario; and 

• A separate column has been used to 
present the predicted concentrations of only 
sources regulated under O.Reg. 419/05 
and/or only contaminants with MOECC POI 
standards listed in O.Reg. 419/05. 

The ministry 
is satisfied. 
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Table 1:Maximum Predicted Concentrations of Air 
Quality Parameters for Alternative 1 

 
 

Table B 2.3-2: rationale will need to be provided as to 
why national acceptable objectives were used to assign 
the effects magnitude levels for air quality for SPM and 
SO2 since the proponent will need to apply for permits in 
Ontario. Ontario criteria should have been used for this 
assessment. National acceptable criteria tend to be 
higher, for example, 900 μg m-3 is the national objective 
versus 690 μg m-3 for the provincial Schedule 3 
standard. It is not known what values were ultimately 
used for the effects assessment and as a result this may 
impact the effects level assigned to these contaminants in 
the analysis. The proponent will need to verify that the 
correct values were used in the assessment. 

Acknowledged. As discussed in the conference call 
on December 5, 2013, this will be addressed in the 
ECA application. [Note – since this comment was 
received, additional work has been completed to 
demonstrate that Alternative 1 is capable of 
meeting O. Reg 419/05. Refer to comments 26 
through 45 in general, and comment 47 
specifically]. 

The ministry 
is satisfied. 

Appendix B excluded 24-hr averaging results for SPM 24 hour results of SPM are provided in Tables The ministry 
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and H2S despite the inclusion of a 24-hr effects 
magnitude level for SPM in Table B 2.3-2 and a 24-hr 
H2S standard as discussed in 1(h). No explanation is 
provided for their exclusion from all of the modelling 
results tables. 
Ultimately, the proponent will need to assess impact 
against the standards when applying for an ECA. 

B4.1-4 through B4-1-7. Hydrogen sulphide does 
not have a 24-hour standard, instead the 1-hour 
and 10 minute values are included. 

is satisfied. 

Appendix B excluded comparisons to the 0.5-hr CO 
standard as discussed in 1(f) above. No explanation is 
provided. Ultimately, the proponent will need to assess 
impact against the standards when applying for an ECA. 

Acknowledged. As discussed in conference call on 
December 5, 2013, this will be addressed in the 
ECA application. [Note – since that teleconference, 
additional work has been completed to 
demonstrate that Alternative 1 is capable of 
meeting O. Reg 419/05. Refer to comments 26 
through 45] 
 

The ministry 
is satisfied. 

Ambient monitoring has not been proposed as part of the 
on-going operations of the expanded landfill. This may 
need to be reassessed as the project progresses if 
complaints or concerns are received by the ministry. 

Acknowledged. The County has been very 
responsive to complaints and will continue to be 
committed to reducing potential sensory 
disturbances to nearby residents. 

The ministry 
is satisfied. 

An in-depth review of the modelling and associated inputs 
was not conducted. It is recommended that if this is 
needed, that an Air Review Engineer assess the material 
against requirements for an ECA. 

Acknowledged. As discussed in conference call on 
December 5, 2013, this will be addressed in the 
ECA application. [Note – since that teleconference, 
additional work has been completed to 
demonstrate that Alternative 1 is capable of 
meeting O. Reg 419/05. Refer to comments 26 
through 
45] 

The ministry 
is satisfied. 

MOECC – 
Eastern Region 
- Peterborough 
District 

The Brighton Landfill is routinely inspected by the District. 
In general, the site appears to be well operated by the 
County. 

Acknowledged. The ministry 
is satisfied. 

The District has not historically received odour complaints 
related to the operation of the Brighton Landfill. 

Acknowledged. The ministry 
is satisfied. 

The District has not received any other environmental 
complaints related to the operation of the Brighton Landfill 

Acknowledged. The ministry 
is satisfied. 
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in 2013. 
The District has not received any comments/concerns 
from County residents or any other interested parties 
related to this EA. 

Acknowledged. The ministry 
is satisfied. 

About 130,000 cubic metres of waste was removed and 
relocated at the site (approved under current ECA), with 
the project being completed in September 2012. Earlier 
this calendar year (starting about January 2013), County 
staff received a few odour complaints from area 
residents. In response to these concerns, the County 
implemented onsite controls such as additional cover 
application. 
Further to this, the County hired an environmental 
consultant to undertake an assessment of odour 
generation at the site. The consultant's assessment has 
been completed. It is understood that County staff have 
been in routine contact with concern citizens about the 
landfill odours. An odour assessment/contingency plan 
would be appropriate for the site for any future waste 
excavation and relocation. 

Acknowledged. The County has developed internal 
procedures and protocols to address odour 
complaints. The County is committed to reducing 
potential sensory disturbances to nearby residents 
to the best of its abilities. 

The ministry 
is satisfied. 

A fugitive dust management plan, suggested in 10-1 of 
the EA document, would be appropriate during the 
construction activities at the Brighton Landfill. 

Acknowledged. This commitment was already 
included within Table 11-2 of the EA. 

The ministry 
is satisfied. 

As noted in the EA documents (and previously 
commented upon by MOECC Regional staff), the 
Brighton Municipal well supply is downgradient of the 
Brighton Landfill. Annual monitoring reports for the 
Brighton Landfill are reviewed by groundwater staff. It is 
asked that regional TSS provide comment on the 
groundwater monitoring network in assessing possible 
impacts to downstream water resources. 

Acknowledged. Mr. Phillips, a Surface Water 
Scientist and Mr. Holland, a Hydrogeologist from 
the TSS have been circulated throughout the EA 
process for the project and have submitted 
comments on the various reports. 

The ministry 
is satisfied. 

Changes to the existing approved stormwater 
management facilities (and/or the establishment of new 
stormwater management facilities requires an 
Environmental Compliance Approval from the ministry; 

Acknowledged, the following commitment has been 
added to Table 11-2 (refer to Attachment I of this 
document) “The design and maintenance of the 
stormwater works will be further evaluated as part 

The ministry 
is satisfied. 
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the consultant & the County are aware of this 
requirement. A proposed stormwater management facility 
should be reviewed by eastern regional technical support 
section staff for review of any possible surface water 
concerns. 

of the ECA process.” 

Ministry of 
Tourism, 
Culture & Sport 
(MTCS) 

A Stage 1 archaeological assessment has been 
completed for this project. 

Acknowledged. A letter dated March 31, 2014 
indicating that the Stage 1 archaeological 
assessment was entered into the registry has now 
been received. 

The ministry 
is satisfied. 

Commitment #27 in Table 11.2 of the EA for a Stage 2 
archaeological assessment to be undertaken prior to 
construction is satisfactory. 

Acknowledged. The County has provided a 
commitment to complete a Stage 2 Archaeological 
Assessment prior to construction on any 
undisturbed portions of the property (refer to 
Attachments D and I of this document). 

The ministry 
is satisfied. 

Our records indicate that MTCS has received the Stage 1 
report but we still need to review it. Please note that 
MTCS may have additional comments while reviewing 
this report. Additionally, the Stage 2 may recommend 
further assessment. As we previously advised all stages 
of archaeological assessments must be completed, 
reviewed by an Archaeology Review Officer and the 
recommendations accepted prior to any ground 
disturbance. 

Acknowledged. The Stage 1 Archaeological 
Assessment was sent to the MTCS on October 11, 
2012. 
Additional information was submitted and received 
by the MTCS on October 29, 2012 and November 
6, 2012. The package has been stated as being 
completed and has been filed with the Ministry. A 
letter dated March 31, 2014 indicating that the 
Stage 1 archaeological assessment was entered 
into the registry has now been received. 
 
To the best of our knowledge, the only portion of 
the expanded landfill footprint that has not 
previously been disturbed throughout the life of the 
site is the area between the active, western cell of 
the landfill and pond #3 in the northwest corner of 
the property. This area is intended to be disturbed 
as part of Phase 1 and Phase 2 of the expansion 
plans (refer to Attachments C and D of this 
document). The County is committed to completing 
a Stage 2 Archaeological Assessment for this 

The ministry 
is satisfied. 
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portion of the property prior to any construction. 
 
The County requests an expedited review of this 
Stage 2 assessment once it is completed. 

On July 18, 2012 MTCS provided written comments 
regarding the cultural heritage resource component of the 
Draft EA. While minor modifications to the EA have been 
included in this Final EA, MTCS’s greater concern and 
recommendation for a technical study to address built 
heritage and cultural heritage landscapes has not been 
undertaken. 
 
Accordingly, MTCS continues to have outstanding 
concerns regarding built heritage resources and cultural 
heritage landscapes. As we have previously advised, a 
Heritage Impact Assessment is recommended for this 
project. 

A site visit was completed in January 2014 and a 
Heritage Impact Assessment (HIA) report is 
included as 
Attachment A of this document. The findings of the 
Heritage Impact Assessment confirm that there are 
no predicted effects on the built heritage resources 
and cultural heritage landscapes as a result of the 
proposed expansion of the Brighton landfill. No 
additional mitigation measures are proposed. 

The ministry 
is satisfied. 

There is no indication that the screening for potential 
cultural heritage resources included the Extended Study 
Area (1.5 km) as defined in Section 2.1.2 of the EA. 

Acknowledged. Table 2.1-1 should read as follows: 
 
Table 2.1-1: Summary of Environmental 
Component Study Areas 
 

 
 
Figure 2.1-2 has been revised in the attached 
version (Attachment B of this document) to remove 

The ministry 
is satisfied. 



31 
 

Submitter Summary of Comments Proponent’s Response Status 
the reference to the extended study area for 
cultural heritage. 
 

As stated in the checklist and as we previously advised 
the presence of structures over 40- year old indicates the 
potential for cultural heritage value and as such further 
assessment (i.e. Heritage Impact Assessment) is 
warranted. 

A site visit was completed in January 2014 and a 
Heritage Impact Assessment report is included as 
Attachment A of this document. The findings of the 
Heritage Impact Assessment confirm that there are 
no predicted effects on the built heritage resources 
and cultural heritage landscapes as a result of the 
proposed expansion of the Brighton landfill. No 
additional mitigation measures are proposed. 

The ministry 
is satisfied. 

On July 18, 2012, MTCS reviewed the revised Heritage 
Screening EA and the draft Environmental Assessment 
Study EA and made the following comments and 
recommendation: 
… the technical report addressing built heritage and 
cultural heritage landscapes does not meet MTCS 
expectations. 
MTCS recommends that a HIA be completed for the 
resources identified through the preliminary screening. A 
HIA is a tool to help identify the cultural heritage value of 
any individual built heritage resources or cultural heritage 
landscapes that are located within or near the project 
area. 
Additionally, the report provides recommendations on 
how to avoid, limit or mitigate impacts to these resources. 
Generally an HIA includes: 
 

1. Historical research, site analysis and evaluation 
2. Identification of the significance and heritage 

attributes of the property 
3. Description of the proposed development / site 

alteration 
4. Measurement of impacts 
5. Consideration of alternatives, mitigation and 

A site visit was completed in January 2014 and a 
HIA report is included as Attachment A of this 
document. The findings of the Heritage Impact 
Assessment confirm that there are no predicted 
effects on the built heritage resources and cultural 
heritage landscapes as a result of the proposed 
expansion of the Brighton landfill. No additional 
mitigation measures are proposed. 
In addition to being attached to this table, one hard 
copy and one digital copy of the Heritage Impact 
Assessment have been sent to the Ministry for 
review by a Heritage Planner. A copy will also been 
sent to the local municipality and will be available 
upon request to local heritage organizations. 

The ministry 
is satisfied. 
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conservation methods 

6. Implementation and monitoring schedules 
7. Summary statement and conservation 

recommendation 
 
For more information, refer to Ministry of Culture Info 
Sheet #5: Heritage Impact Assessments and 
Conservation Plans (PDF) as part of the Ontario Heritage 
Tool Kit, which is available at the Ministry website: 
http://www.mtc.gov.on.ca/en/publications/Heritage_PPS_i
nfoSheet.pdf 
 
Please send one hard copy and one digital copy of the 
HIA to the Ministry for review by a Heritage Planner. The 
HIA should also be forwarded to the local municipality for 
their review and comment; and should also be available, 
upon request, to local heritage organizations with an 
interest in the project. The report and its 
recommendations should be considered as part of the 
overall EA. 
MTCS is satisfied with the HIA’s conclusion that none of 
these three properties are of cultural heritage value or 
interest. However, the references to the Ontario Heritage 
Act are not clear. Section 41 is under Part V of the Act, 
and refers to Heritage Conservation Districts, whereas it 
is section 29 under Part IV of the Act that refers to 
designation of individual properties. It is suggested that 
the conclusions be clarified to make reference to the 
criteria for evaluating cultural heritage value or interest 
found in Ontario Regulation 9/06 under the 
Act, rather than referencing the sections that lay out the 
processes for designating individual properties or 
Heritage Conservation Districts. 

Acknowledged. The conclusion section of the 
Heritage Impact Assessment was re-worded as 
follows: 
“It is the finding of this report that the three 
properties containing potential cultural heritage 
resources 
identified in “Environmental Assessment Heritage 
Screening” (Golder 2011) do not demonstrate 
cultural heritage value or interest and therefore not 
eligible for designation pursuant to Part IV, 
Section 29 of the Ontario Heritage Act.” 

The ministry 
is satisfied. 

The HIA states that the fourth potential cultural heritage 
resource identified in the Screening EA (Golder 2011) 

In 2009, prior to the commencement of the EA 
Process, the County purchased the subject land 

The ministry 
is satisfied. 
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consisted of a farm complex located at 1033 County 
Road 26. However, the farm complex was demolished 
between the 2011 report and the site investigations in 
January 2014. The HIA further states that this demolition 
was approved via another Municipal process (page 7). No 
further information is provided as to why this farm 
complex was demolished. 

and buildings. The lands were purchased to serve 
as a Contaminant Attenuation Zone (CAZ) for the 
landfill, since previous Annual Monitoring Reports 
(AMR) for the Brighton Landfill had indicated that 
leachate from the landfill had possibly migrated 
onto the subject lands, impacting the groundwater 
quality on the subject property. Understanding that 
there was a potential risk that the residential well 
serving the subject property could at some point in 
the future become impacted by the leachate from 
the Brighton Landfill, one of the conditions of the 
purchase was that the current resident would be 
permitted to continue living on the property; 
however, the lease could not be subsequently 
transferred. The County had no intention of 
maintaining the property as a leased residence. 
 
In July of 2011, the tenant of the subject property 
passed away and the property became vacant. 
 
In April of 2012, a Heritage Screening EA was 
prepared, as part of the Brighton Landfill EA 
process. 
 
Under section 4.2.2 – Study Area, of the report, it 
was noted that: 
 
“Within the Study Area, there are three properties 
which appear to contain buildings and structures 
over 40 years old. These properties include both 
residential structures and farm buildings. Based on 
the materials reviewed – which included local 
county histories such as the Rolling Hills of 
Northumberland (Sheppard, H et al. Rolling Hills of 
Northumberland, Cobourg: Northumberland 
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County, 1997); land registry office records; draft 
Stage 1 Archaeological Assessment for the Study 
Area; and, existing registers and inventories – as 
well as information received from Northumberland 
County Staff and Town of Brighton Staff 
(overseeing the Brighton heritage committee), it 
does not appear that any of these properties, or the 
adjacent properties, are associated with a known 
architect or builder, or with a person or event of 
historical interest. No concerns were expressed by 
municipal staff about any property within the Study 
Area. Several local heritage organizations 
(including two local ACO Branches and local 
historical societies) were contacted to determine if 
there were any 
concerns, and there were none.” 
 
Under section 5.0 – Summary and 
Recommendations, it was concluded that: 
 
“…no further heritage assessment be required.” 
 
In consideration of the Heritage Screening EA 
findings and the concerns by County staff relating 
to the derelict and unsafe state of the buildings and 
the potential for vandalism, the County made the 
decision to obtain the necessary Municipal 
demolition permits, sold the house structure (which 
was subsequently relocated) and demolished the 
barn structures. The decision to remove the 
structures was made after the completion of the 
Heritage Screening in April 2012, and the EA 
determination that the proposed expansion of the 
Brighton Landfill would not have any adverse 
effects on any of the surrounding buildings. 
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The decision to remove the structures was based 
solely on the considerations of safety, security and 
liability and based on the assumption that there 
was no cultural heritage value associated with the 
property based on the screening assessment. 
 
Please refer to Attachment K of this document for 
photos, which serve as evidence of the unsafe 
state of the barn structure on the subject property. 

It would appear that this property, 1033 County Road 26, 
is the property identified in the Screening EA (Golder 
2011) in Figure 4 as “2) property south east of Landfill 
(Plate 3)”. Plate 3 of the Screening EA is a photograph of 
a barn and is captioned, “Barn located south east of the 
Landfill Property”. This HIA states that the property, in 
fact, consisted of a “farm complex” and not simply a barn 
as indicated in the Screening EA. 

Page 8 of the Screening EA (Golder 2011, Revised 
April 2012) indicates that the ‘properties include 
both residential structures and farm buildings’. This 
takes into account that the 1033 County Road 26 
property consisted of a ‘farm complex’. 

The ministry 
is satisfied. 

We note that Section 4.3 of the Screening EA states that, 
“there will be no impact beyond the Landfill property. 
There will be no destruction, removal, relocation, or 
alteration offsite (page 9). 

Acknowledged. The ministry 
is satisfied. 

MTCS’s EA comments dated October 25, 2013 raised the 
concern that this property (1033 County Road 26) was in 
fact located in the CAZ to the east of the landfill site, and 
we made specific inquiries as to the potential impacts to 
this property. 
In a follow up phone discussion in October 2013, Adam 
McCue of the County of Northumberland explained that 
the CAZ was a natural attenuation zone and would affect 
only the ground water. The Ministry was assured there 
would be no ground impacts. He gave no indication that 
the demolition of the buildings on this property was 
imminent. 

Refer to comment response above. The ministry 
is satisfied. 

It would be helpful if the EA documentation provided Refer to comment response #7b. The ministry 
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further information on why this building (1033 County 
Road 26) was demolished, including whether or not it was 
related to this undertaking, noting that the demolition of 
potential cultural heritage resources during an on-going 
EA seems inconsistent with the intent and spirit of the EA 
process. 

is satisfied. 

One of the properties identified in the screening checklist 
is located in the CAZ to the east of the landfill site. 
Since, the mapping included with the Heritage Screening 
EA does not mark the CAZs, MTCS did not previously 
comment. It is not clear whether potential impacts as a 
result of this property being within the CAZ have been 
addressed. 

The CAZ refers to a sub-surface delineation of a 
groundwater protection zone. It represents an area 
for the protection of groundwater resources. The 
expansion of the existing CAZ is a result of the 
existing, unlined landfill conditions and not as a 
result of the proposed expansion of the landfill. 
There is no potential for interaction between the 
CAZ and cultural heritage or built heritage. 

The ministry 
is satisfied. 

The EA further indicates that the Preferred Alternative will 
require additional CAZ lands to the north. The Heritage 
Screening identified Dalwood Road and a stone and 
wood wall/fence as a potential cultural heritage landscape 
with built features. It is not clear whether the study 
considered the potential impacts to these potential 
heritage resources as a result of them falling within the 
extended CAZ. 

Refer to comment response #8. The ministry 
is satisfied. 

The Terms of Reference dated March 2011 indicates that 
the existing cultural and heritage resources will be 
determined through background studies that will be 
conducted during the EA. These include archaeological 
and cultural/heritage assessments (Table A-1). 
 
In addition, the Draft Work Plan dated August 2011 
includes 
the following commitments to address Cultural and 
Heritage 
Resources: 
 
“Compete Built Heritage Resource and Cultural Heritage 

Refer to comment response #7. The ministry 
is satisfied. 
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Landscapes Checklist to determine if a qualified heritage 
consultant needs to be retained to carry out a Heritage 
Impact Assessment” (Task 2 page E-3), and 
 
The full results of the Cultural and Heritage Resources 
information collection, analysis and assessment will be 
documented in the Cultural and Heritage Resources 
Technical Support Document (TSD). This TSD will form 
an appendix of the EA. (Task 9 page E-5) (emphasis 
added)." 
We note that Table 1 of Appendix 2I, EAB Comments of 
the Draft EA (dated July 2013) provides a summary of the 
Proponent’s responses to comments received. The table 
indicates the Proponent’s position that the technical study 
recommended by MTCS would not be undertaken. The 
item on the table is marked as “complete”. Please be 
aware that MTCS has not previously seen this table nor 
have we had any discussions with the proponent or 
consultant about this. 
 
MTCS continues to recommend further technical study to 
address built heritage resources and cultural heritage 
landscapes. Accordingly, MTCS considers Commitment 
#12 to be insufficient to address heritage concerns. 

Acknowledged. Following subsequent discussions 
and consultations with MTCS, a Heritage Impact 
Assessment has been completed, reviewed by 
MTCS and is included as Attachment A of this 
document. The findings of the Heritage Impact 
Assessment confirm that there are no predicted 
effects on the built heritage resources and cultural 
heritage landscapes as a result of the proposed 
expansion of the Brighton landfill. No additional 
mitigation measures are proposed. 

The ministry 
is satisfied. 

Federal Agencies 
Transport 
Canada 

Transport Canada is concerned with the risks posed by 
impacts between aircraft and birds. For this reason, 
waste facility proposals are reviewed to determine their 
potential to influence the probability, frequency, and 
severity of this problem. It is our position that all waste 
facility projects should include the implementation of a 
bird management plan which addresses aviation safety 
criteria, and that these facilities should commit to 
operating as bird-free sites. We recommend that the 
project considers the following general guidance: 

The nearest airport is located 15 km northeast of 
Brighton (Trenton Airport). The County has 
committed to investigating ways to mitigate and 
detract birds (in particular gulls) from the area. 
They have also committed to incorporating 
appropriate mitigation measures and follow-up 
monitoring in the future (refer to Attachment I of 
this document). 

The ministry 
is satisfied. 
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• Seek to avoid developments that would attract 

birds into proximity with airports. Specifically, 
Transport Canada recommends against the siting 
or expansion of landfills within 15 km of an airport, 
where risks are highest. One of the compliance 
criteria included in Transport Canada’s new 
Airport Wildlife Planning and Management 
regulation is based on waste disposal facilities 
situated within 15 km of the airport geometric 
center. These airports will be required to conduct 
a risk assessment and have in place a wildlife 
management plan. 

• Since birds are known to travel up to 60 km 
between roosting and feeding sites, strict bird 
hazard management plans may need to be 
developed for waste facilities within this zone. 

• Risks are greatest where an airport lies between a 
water body and a landfill, as this may cause bird 
flight paths to cross aeronautical flight paths. 

• Once a preferred alternative is known, Transport 
Canada suggests that the proponent follows the 
advice of a consultant with experience in 
conducting bird hazard assessments for projects 
of a similar nature. 

Fisheries and 
Oceans 
Canada (DFO) 

Provided that the plans are implemented as described, 
DFO has concluded that the proposal is not likely to result 
in impacts to fish and fish habitat, and the proponent will 
not need to obtain a formal approval from DFO in order to 
proceed. It remains their responsibility, however, to meet 
the requirements of any other federal, provincial and 
municipal agencies. 
 
Please be advised that any impacts to fish and fish 
habitat which result from a failure to implement this 

Acknowledged. The ministry 
is satisfied. 
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Submitter Summary of Comments Proponent’s Response Status 
proposal as described could lead to corrective action 
such as enforcement. In addition, under the new 
Fisheries Act, there is a requirement to notify DFO of any 
harmful alteration or disruption, or any destruction of fish 
habitat that has not been authorized. 
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Executive Summary 

The Executive Summary highlights key points from the report only; for complete information and findings, as well 
as the limitations, the reader should examine the complete report. 

Golder Associates Ltd. (“Golder”) was retained by th e County of Northumberland to prepare an Environmental 
Assessment of the proposed expansion of the Brighton Landfill, County of Northumberland, Ontario.  As part of 
this process, Golder undertook an eva luation of any properties containing potential cu ltural heritage res ources 
within 500 metres of the proposed expansion of the Brighton Landfill.  This was undertaken to determine if any of 
the properties demonstrate cultural heritage or interest (in accordance with Ontario Heritage Act Regulation 9/06). 

This report is based on the previously completed “Environmental Assessment Heritage Screening,” prepared by 
Golder (Golder Report Number 11-1126-0067/0200/0260, October 2011), which provided an analysis of the 
Brighton Landfill property and the site vicinity using the Ministry of Tourism, Culture and Sport’s Screening for 
Impacts to Built Heritage and Cultural Heritage Landscapes (2010).  The report determined that the site and its 
vicinity is a heavily altered, post-1975 landscape.  Several properties were identified by this report as containing 
buildings or structures over 40 years old  and one lan dscape feature as potential cultural  heritage resources.  In  
total, four potential cultural heritage resources were identified and evaluated as part of this report.  These include:  

 1010 County Road 26; 

 1151 County Road 26; and, 

 The stone fence located on the north side of Dalwood Road, west of County Road 26. 

The fourth potential cultural heritage resource consisted of a fa rm complex located at 1033 County Road 26 
(identified by “Environmental Assessment Heritage Screening”) (Golder 2011).  However, on site investigations 
determined that the complex is no longer present (January 7, 2014). 

Background research was undertaken to develop a comprehensive understanding of each property containing a 
potential cultural heritage  resource.  To achieve this, primary research was undertaken at the County of 
Northumberland Land Registry O ffice in Cobourg, Ontario.  Secondary research, including previous assessments 
(both archaeology and built heritage), and local histories were also consulted.  Two site visits (September 16, 2011 
and January 7, 2014) were completed in accordance with Ministry of Tourism, Culture and Sport recommendations.  
Evaluations were conducted on-site where permission was granted by the property owner. 

Data obtained from these sources was used to comp lete an evaluation of each property’s potential cultural 
heritage value or inte rest using th e criteria of Ontario Heritage Act Regulation 9/06.  Each p roperty was 
evaluated against three criteria: physical/design value, historical/associative value, and/or contextual value.  To 
be considered eligible for designation pursuant to Part IV, Section 29 of the Ontario Heritage Act, a p roperty 
containing a potential cultural heritage resource must meet at least one of the three abovementioned criteria.  If 
a property does not meet any of the evaluation criteria, then it would be determined to not demonstrate cultural 
heritage value or interest and would not be eligible for designation under the Ontario Heritage Act. 

It is the find ing of this report that the three re maining potential cultural h eritage resources identified in 
“Environmental Assessment Heritage Screening” (Golder 2011) do not demonstrate cultural heritage value or 
interest and therefore not eligible for designation pursuant to Part IV, Section 41 of the Ontario Heritage Act.  
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Thus, no development or site alte rations impacts were considered nor were alte rnatives, mitigation, or 
conservations were considered as part of this rep ort.  It i s recommended that no further cultural heritage 
assessment be required. 
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1.0 STUDY PURPOSE 
Golder Associates Ltd. (“Golder”) was retained by th e County of Northumberland to prepare an Environmental 
Assessment of the proposed expansion of the Brighton Landfill, County of Northumberland, Ontario.  As part of 
this process, Golder undertook an eva luation of any properties containing potential cu ltural heritage res ources 
within 500 metres of the proposed expansion of the Brighton Landfill.  This was undertaken to determine if any of 
the properties demonstrate cultural heritage or interest (in accordance with Ontario Heritage Act Regulation 9/06). 

This report is based on the previously completed “Environmental Assessment Heritage Screening,” prepared by 
Golder (Golder Report Number 11-1126-0067/0200/0260, October 2011), which provided an analysis of the 
Brighton Landfill property and the site vicinity using the Ministry of Tourism, Culture and Sport’s Screening for 
Impacts to Built Heritage and Cultural Heritage Landscapes (2010).  The report determined that the site and its 
vicinity is a heavily altered, post-1975 landscape.  Several properties were identified by this report as containing 
buildings or structures over 40 years old and one landscape feature as potential cultural heritage resources.  In 
total, three potential cultural heritage resources were evaluated as part of this report.  These include:  

 1010 County Road 26; 

 1151 County Road 26; and, 

 The stone fence located on the north side of Dalwood Road to the west of County Road 26. 
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2.0 STUDY APPROACH 
2.1 Definitions 
Conserved:  The ide ntification, protection, use and /or management of cultu ral heritage and archaeological 
resources in such a way that their h eritage values, attributes and integrity are retained.  This may al so be 
addressed through a conservation plan or heritage impact assessment (PPS 2005).  

Cultural Heritage Resource:  A hu man work or a place that give s evidence of human activity or has spiritual or 
cultural meaning, and which has been d etermined to have historic value.  Cultural heritage resources can include 
both physical and intangib le heritage res ources, heritage properties, built herit age resources, cultural heritage  
landscapes, archaeological resources, paleontological resources, and both documentary an d material he ritage.  
The boundaries of a cultural heritage resource are determined by real property, as per the Ontario Heritage Act. 

Cultural Heritage Value:  The aesthetic, historic, scientific, cultural, social or spiritual importance or significance 
for past, present and future generations.  The cultural heritage value of a cultural heritage resource is embodied 
in its cha racter-defining elements, including its ma terials, forms, location, spatial co nfigurations, uses and 
cultural associations or meanings. 

Governmental Approval Body:  This refers to any agency or division of a level of gove rnment that has the 
authority to approve works on a cultural heritage resource.  This in cludes a Muni cipal Council, the Ontario 
Heritage Trust, Federal Heritage Building Review Office (FHBRO), and National Historic Sites and Monuments 
Board of Canada (HSMBC). 

Heritage Attributes:  The materials, forms, location, spatial configurations, uses and cultural associations or 
meanings that contribute to the cultural heritage value of a cultural heritage resource, which must be retained to 
conserve its cultural heritage value.  These are d efined by a govern mental approval b ody.  For pro perties 
protected under Part IV of the Ontario Heritage Act, the heritage attributes are “in relation to real property, and to 
the buildings and structures on the re al property, the a ttributes of the pro perty, buildings and stru ctures that 
contribute to their cultural heritage value or interest” (Ontario Heritage Act, Section 1).   

Regulation 9/06:  T he Ontario Heritage Act regulation that outlines the criteria against which all  potential 
designations pursuant to the Ontario Heritage Act must be evaluated.  Regulation 9/06 was specifically designed 
to evaluate individual properties, pursuant to Part IV, Section 29 of the Ontario Heritage Act. 

Significant:  Resources that are valued for the imp ortant contributions they make to our understanding of the 
history of a place, an event, or a people (PPS 2005). 

2.2 Site Vicinity Boundaries 
The Brighton Landfill (wa ste disposal area; site boundary), is lo cated at 1 112 County Road 26, no rth of the 
Macdonald-Cartier Freeway (Highway 401) in the Municipality of Brighton, County of Northumberland, Ontario 
(Figures 1-3, pp.3-5).  The site boundary is located in parts of Lots 31 and 32, Concession II, former Township of 
Murray (now Municipality of Brig hton), County of Northumberland, Ontario.The site vicinity includes cultural 
heritage resources within 500 metres of the site boundary.    
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2.3 Detailed Study Approach 
Under The Burra Charter (1999), it is recommended that three steps be taken prior to any intervention or project: 

 The scope, scale, and nature of any (potential) cultural heritage resources must be adequately understood; 

 Planning must take into consideration the cultural heritage resources while being flexible enough to allow 
for the unexpected; and, 

 Interventions and projects must respond and protect the heritage attributes (as defined by a government 
approval body) of the cultural heritage resources. 

This report examines the proposed expansion of the Brighton Landfill to ensure that cultural heritage resources 
are adequately understood, taking cultural heritage resources into consideration during the planning process, and  
ensuring that the project protects the heritage attributes of any identified cultural heritage resource.  As a result, it 
addresses all three steps o f appropriate heritage conservation: understanding, planning, and action.  In particular, 
this report emphasizes gaining insight into each potential cultural heritage resource in orde r to comprehensively 
understand whether or not any of these potential resources demonstrate cultural heritage value or interest and then 
proceeding to recommend appropriate alternatives, mitigation, and conservation methods (if applicable). 

Background research was undertaken to develop a comprehensive understanding of each property containing a 
potential cultural he ritage resource.  To achi eve this, primary research was undertaken at the Cou nty of 
Northumberland Land Registry Office in Cobo urg, Ontario.  Seconda ry research, including previous 
assessments (both archaeology and built heritage), and local histories were also consulted. 

Data obtained from these sources was used to complete an evaluation of each property’s cultural heritage value 
or interest using the criteria of Ontario Heritage Act Regulation 9/06.  This evaluation was completed by three 
cultural heritage specialists to mi nimize individual bias.  Each property was evaluated against three criteria: 
physical/design value, histori cal/associative value, and/or cont extual value.  To be co nsidered eligible for 
designation pursuant to Part IV, Section 29 Ontario Heritage Act, a prop erty containing a potential  cultural 
heritage resource must meet at least one of the three abovementioned criteria.  If a property does not meet any 
of the evaluation criteria, then it would be determined to not demonstrate cultural heritage value or interest and 
would not be eligible for d esignation under the Ontario Heritage Act.  Thus, no  further work rega rding cultural 
heritage conservation issues would be required. 

Where cultural heritage value or interest is identified, the property would be considered eligible for designation 
under Part IV, Section 29 of the Ontario Heritage Act.  Following this identi fication, the impact of a propo sed 
development or site alteration on the heritage attributes of the identified cultural heritage resource(s) should be 
considered, as well as alternatives, mitigation, and conservation methods to ens ure that the c ultural heritage 
value or interest of the cultural heritage resource is protected and conserved during a proposed undertaking. 

2.3.1 Review of Policy and Legislative Context 
A review of applicable le gislation and policy is provided in Section 6 of this repor t.  The analysis considered  
applicable Provincial legislation/policy and municipal policies.  This review does not address all policies/legislation, 
but is instead focused on the applicable policies/legislation as they apply to  cultural heritage conservation.  The 
review included the Provincial Policy Statement (2005), applicable Provincial legislation, applicable County of 
Northumberland policies, and the Township of Brighton Official Plan (office consolidation 2000).  This was done to 
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make certain that the heritage planning and policy requirements are ma de clear, to determine if any of the se 
documents specifically identifies any cultural heritage resources, and to ensure that the project will not violate any 
heritage planning requirements. 

As the Municipality of Brighton’s Draft Official Plan (2010) is currently under the review of the Ministry of Municipal 
Affairs and Housing, its draft polici es are not yet in  effect and were not reviewed as part of this Policy an d 
Legislative Context.  Additionally, t he County of North umberland is curren tly undergoing the p rocess of 
developing their first official plan, and, as such, no policies were applicable for review. 

2.3.2 Identification of Cultural Heritage Resources 
This report builds on the i nventory conducted as part of the “En vironmental Assessment Heritage Screening 
Report” (Golder 2011).  There were no cultural heritage resources identified by any governmental approval body 
within the site vicinity.  Howeve r, using a 50 0 metre buffer, four potential cultural h eritage resources were 
identified (Golder 2011).  The fou rth potential cultural heritage resource identified within this report was 
demolished between the 2011 report and the tim e of this  report; this dem olition was approved via anothe r 
Municipal process. 

2.4 Field Work and Consultation  
Site visits were conducted to evaluate each property containing a potential cultural heritage resource.  Two site 
visits (September 16, 2011 and January 7, 2014) were completed in accordance with Ministry of Tourism, 
Culture and Sport recommendations.  Evaluations were conducted on-site where permission was granted by the 
property owner. 

As part of the “Environmental Assessment Heritage Screening” (Golder 2011) activities, the Municipality of 
Brighton, the County of Northumberland, and the Northumberland and Quinte branches of the Archit ectural 
Conservancy of Ontario were contacted.  Inventories from the Ontario Heritage Trust and Parks Canada were 
consulted.  Consultation with First Nations was carried out as part of the overall Environmental Assessment. 
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3.0 HISTORICAL RESEARCH AND SITE ANALYSIS 
3.1 Physiography 
The site vicinity is lo cated in th e South Slope and Lake Iroquois physiographic plain.  The  South Slope 
physiographic region is covered by drumli ns consisting of hi ghly calcareous t ill.  The South Slope i s 
characterized by southerly trending drainage with sharply incised valleys and n umerous gullies that have been 
cut by rapid streams (Chapman and Putnam 1984).  Th e Iroquois Plain is located along the L ake Ontario 
shoreline.  It is characterized as gently rolling to flat and contains deposits of sand, fine sand, and silt. The plain 
has cliffs tha t extend an average of eight kilometres inland from the Lake Ontario shoreline; these are mo st 
prominent between Brighton and Colborne (Chapman and Putn am 1984).  To the so uth, there is a belt of 
drumlins with silt deposits in the low-lying areas.  Along the Lake Ontario shoreline, there is a thin drift of sand, 
fine sand and silt. 

The soils in the region generally belong to the Dummer and Farmington Series.  The Dummer Series are mainly 
found in the northeast section of Northumberland County.  This soil consists of stony loam developed from loam 
till containing numerous stones and boulders (most of which are limestone making the soil calcareous) (Hoffman 
and Acton 1974, 21).  Fa rmington Series soils are well-drained calcareous stony loam till.   These soils have 
limited agricultural and grazing use (Hoffman and Acton 1974, 46).  Common trees include sugar maple, beech, 
basswood, white and red ash, yellow birch, red maple, red, white, and bur oaks (Gillespie and Wicklund 1966). 

The site vicinity is within the Up per St. Lawrence Sub-region of the Gre at Lakes-St. Lawrence Forest Region 
(Rowe 1977, 94).  This area’s trees include sugar maple, beech, basswood, white and red ash, yellow birch, red 
maple, red, white and bur oak (Hoffman and Acton 1974, 10).  Much of the original forest cover would have been 
removed in the nineteenth century during Euro-Canadian settlement and agriculture.  Historically, area land use 
included limited agriculture and residential neighbourhoods.  Brighton was primarily an agricultural community, 
specializing in apple orchards. 

The main drainage for the site vicinity is provided by Proctor Creek located approximately 0.45 kilometres to the 
south of the site.  Lake Ontario is located approximately 9.5 kilometres to the south of the site vicinity. 

3.2 Site Vicinity Context 
Located north of the Ma cdonald-Cartier Freeway (Highway 401) on County Road 26, the Brighto n Landfill 
accepts waste from Northumberland County.  The Bright on Landfill was established in 1975 when it was jointl y 
owned by the former Village of Brighton and the former Townships of Brighton and Murray.  When the Brighton 
Landfill was created, large berms were constructed to e nclose the site and to screen  any impacts of landfill 
operations from adjacent and surrounding uses.  These berms are now covered in shrubs. 

The context of the site vicinity is large ly rural.  Ope n grasslands and cultivated fields are l ocated to the north, 
south, east, and west of the Brighto n Landfill.  Although th e majority of fields in the site vicinity are under 
cultivation, several fields were left to fallow.  Dal wood Road, on an east -west axis north of the site bou ndary, 
becomes a dirt road and travels beyond the edge of the site boundary.  Wooded areas, shrub land, and overgrown 
fields are pre dominant in the southwest of the  site vicinity as well as along  Dalwood Road.  In general, the  
landscape in the site vicinity consists of slightly rolling hills with flat areas with a few gullies between fields. 

A single, detached dwelling and associated outbuildings is located south of th e Brighton Landfill (1010 County 
Road 26).  Another single, detached dwelling and associated outbuildings is located to  the northeast of th e 
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Brighton Landfill (1151 County Road 26).  Both  dwellings have large setbacks from the  road.  A lan dscape 
feature (the stone fence on the north side of Dalwood Road) is located north of the Brighton Landfill. 

Proctor Creek crosses County Road 26 south of the Brighton Landfill.  Although close to its boundary, based on 
a review of G IS data and drain age patterns, it does not appear that the site vicinity is locate d within the Trent-
Severn Waterway drainage basin. 

A review of historic mapping and air photographs reveals that County Road 26 was re-routed sometime between 
1949 and 1967 (Figures 4-7, pp.11-14).  It appears to have been an attempt to alleviate the curvature of the road 
between Concession II and Concession III, as well as a new crossing over Proctor Creek. 

3.3 Historical Overview 
A brief overview of the ge neral historical background and development of the site vici nity is provid ed below.  
More information on regional pre-European Aboriginal occupation of the site vicinity is pro vided in the Stage 1  
Archaeological Assessment (Golder 2011b). 

The French established Fort Fro ntenac at the pres ent location of Kingsto n, Ontario in  1673 and t hen La 
Presentation (present-day Ogdensburg, New York) in 1700.  These forts were constructed to solidify the French 
hold on the lucrative fur t rade and to enhance their ties with the local First Na tions populations.  During the 
French occupation, a series of mission sites were established along the north shore of Lake Ontario.  Following 
the Seven Years Wa r in 1763, the Brit ish took control of these assets.  Later, the Mississauga peoples ceded 
Presqu'ile to the British in 1787. 

Permanent European settlement did not occur until the end of t he eighteenth century when United Empire 
Loyalists began to spread north from t he St. Lawrence River.  Obadiah Simpson, the first settler of E uropean 
descent, arrived in the Brighton area in February 1796 (French 2000, 246).  He was a late Loyalist who first 
emigrated to the former Adolphustown Township from Wilmington, North Carolina in 1792 (French 2000, 246). 

Following the completion of the York Road from York (Toronto) to Kingston in 1816-1817, settlers could access 
newly opened townships via land and water-based transportation.  As the Port of Entry for Presqu’ile Harbour, 
the Brighton area continued to grow and, by 1830, nineteen families had officially settled in the area along with 
numerous squatters (French 2000, 246).  In 1851, t he new (former) Township of Brighto n was created from 
portions of Cramahe and Murray Township.  By 1852, Brighton’s industry included with two grist mills, a plaster 
mill, and tannery.  Growth continued following the arrival o f the Grand Trunk Railway in 1856, with a  station at  
Brighton.  Goods were shipped via  rail to Canadian a nd American markets.  In 1858, the Village of Brighton was 
incorporated (French 2000, 246) .  Fo llowing the McKinley Tariff in 1890, the agriculture export economy shifted 
from gains to apples (Fre nch 2000, 246).  Overseas markets for apples developed and large orchards were 
established.  The apple industry continued well into the 1930s, but remains integral to the local culture of Brighton. 

The Village of Brighton was elevated to the status of a Town in 1980.  As part of municipal re-organization, the 
former Town of Brighton and the former Township of Brighton were amalgamated in 2000 as the Municipality of 
Brighton.  It is a lower-tier government with the County of Northumberland as the upper-tier government.1 

                                                      
1 The Village of Brighton was a lower-tier government under the United Counties of Durham and Northumberland until 1974 when potions of the former Durham County were amalgamated 
with the former Ontario County to form the Regional Municipality of Durham.  The County of Northumberland became the upper-tier government for the Village of Brighton. 
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3.4 Property Histories 
Records from the Northumberland County Land Registry were reviewed to develop a pro perty history summary 
for each potential cultural heritage resource.  These summaries can be found in Appendices B-D. 
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4.0 EVALUATION OF CULTURAL HERITAGE VALUE OR INTEREST 
Potential cultural heritage resources were identified by “Environmental Assessment Heritage Screening” (Golder 
2011).  The purpose of this report is to evaluate the potential cultural heritage resources to determine if any they 
demonstrate cultural heritage value or interest (in accordance with Ontario Heritage Act Regulation 9/06). 

Permission was granted to access properties containing potential cultural heritage resources by property owners 
to complete an evaluation of cultural heritage value or interest. 

4.1 Identified Cultural Heritage Resources 
The Brighton Landfill property is not designated or adjacent to a property designated under the Ontario Heritage 
Act, nor is it locate d in a heritage conservation district.  It does not appear to be listed on either a Provincial or 
municipal register.  There are no heritage easements either on the property or on any adjacent properties. There 
are no provincial or federa l plaques on or near the property , and the property is not a Natio nal Historic Site o f 
Canada.  Ald erville First Nations has e xpressed an interest  in the overall proje ct, but did not indicate that the 
property is specifically recognized or valued. The County of Northu mberland has obtained a letter from Alderville 
First Nation indicating that the property is deemed to have minimal potential to impact First Nation rights , but they 
would like to be apprised of any archaeological work, the discovery of burials, or any environmental impacts. 

4.2 Potential Cultural Heritage Resources 
Four potential cultural heritage resources were identified by “Env ironmental Assessment Heritage Screening” 
(Golder 2011).  Properties containing potential cultural heritage resources are located within 500 metres of the 
Brighton Landfill and have been photographed, included in Appendix A, a nd illustrated on Figure 8, p.19.  
Potential cultural heritage resources include:  

 1010 County Road 26; 

 1151 County Road 26; and, 

 The stone fence located on the north side of Dalwood Road to the west of County Road 26. 

The fourth potential cultural heritage resource consisted of a fa rm complex located at 1033 County Road 26 
(identified by “Environmental Assessment Heritage Screening”) (Golder 2011).  However, on site investigations 
determined that the complex is no longer present (January 7, 2014). 

4.3 Evaluation 
Each of the three potential cultural heritage resources included in this report were evaluated against Regulation 
9/06 of the Ontario Heritage Act, “Criteria for Determining Cultural Heritage Value or Interes t.”  A form was  
developed to facilitate this evaluation b y identifying, describing, and evaluatin g the potential cultural he ritage 
value or interest of each property included in this report.  These forms are attached as Appendices B-D. 

The evaluation emphasized the determinat ion of cultural he ritage value or interest of each potential cultural 
heritage resource against three criteria: physical/design value, historical/associative value, and/or contextual value.  
To be considered eligible for designation pursuant to Part IV, Section 29 of the Ontario Heritage Act, a property 
containing a potential cultural heritage resource must meet one or more of these criteria.  If it does not meet any of 
the evaluation criteria o f Regulation 9/06 of the  Ontario Heritage Act, then it is determined to not demonstrate 
cultural heritage value or interest and would no longer be considered as a potential cultural heritage resource. 
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Any properties containing potential cultural heritage resources determined to demonstrate cultural heritage value 
or interest will have a Statement of Cultural Heritage Value or Interest prepared and heritage attributes identified. 

A summary of the evaluation of ea ch of the three potential cultural heritage resources including in this report is 
provided below. 

4.3.1 1010 County Road 26 
1010 County Road 26 is located to the south of the site boundary, on the west side of the road.  It contains three 
permanent structures: a dwelling (constructed prior to 1928), a shed, and a barn (believed to be built circa 1914).  
It appears that the property was formerly an active farm.  However it doe s not appear to be in active agriculture 
use at present.  The property slopes up to the west from the street level of County Road 26 to a plateau where 
the structures are located.  To t he north and west of the property, the topography becomes quite steep with 
berms screening the adjacent landfill site.  Th e property is i dentified as Site 1 on Figure 8 (p.19) and a 
description of the property, its history, and an evaluation of cultural heritage value or interest for 1010 County 
Road 26 are included as Appendix B. 

 

Image 1: East elevation of 1010 County Road 26 (January 7. 2014). 

The dwelling and structures located at 1010 County Road 26 do not display any physical or design values.  The 
property has limited histo rical associations; for example it may have bee n included on Belden’s Illustrated 
Historical Atlas of the Counties of Northumberland and Durham (1878) and it was once owned by Mary A. 
McNabb and Sarah Cartwright, who were the wives of important businessmen and major property owners in 
Upper Canada.  However, these historical associations in and of themselves do not warrant protection under the 
Ontario Heritage Act.  1010 County Road 26 was also found to not sufficiently demonstrate contextual value. 
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The evaluation of 1010 County Road 26 determined that the property does not demonstrate cultural heritage 
value or interest and is t herefore not eligible for designation pursuant to Pa rt IV, Section  29 of th e Ontario 
Heritage Act.  It is recommended that no further cultural heritage assessment be required. 

4.3.2 1151 County Road 26 
1151 County Road 26 is located to the northeast of the site boundary, on the east side of the road.  It contains 
five structures: a dwelling (constructed between 1949 and1967), a double car garage, a shed, an outbui lding, 
and a barn.  A ditch is located at the front of the property, indicating that County Road 26 has been constructed 
on an earthworks embankment.  The topography gently slopes up to the east, with softly ro lling hills in the field 
adjacent to the north of the dwelling.  The property is identified as Site 2 on Figure 8 (p.19) and a description of 
the property, its histo ry, and an evaluation of cultural  heritage value or interest  for 1151 County Road 26 are 
included in Appendix C. 

 

Image 2: Façade (west) elevation of 1151 County Road 26 (January 7, 2014). 

The dwelling and structures located at 1151 County Road 26 do not demonstrate physic al or design value.  
Historical research did no t identify any significant h istorical associations to the property th at would warrant 
protection of this property.  1151 County Road 26 was also found to not sufficiently demonstrate contextual value. 

The evaluation of 1151 County Road 26 determined that the property does not demonstrate cultural heritage 
value or interest and is t herefore not eligible for designation pursuant to Pa rt IV, Section  29 of th e Ontario 
Heritage Act.  It is recommended that no further cultural heritage assessment be required. 

4.3.3 Stone Fence 
A stone fence is located on the north side of Dalwood Road, west of County Road 26.  It is located a short distanc e 
off the road.  Although it is covered with debris and natural  vegetation has obscured its deta ils, its linear form is 
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clearly decipherable.  It appears to be constructed of loose field stone.  The ag e of the stone fence is un known.  
The stone fence is identified as Site 3  on Figure 8 ( p.19) and a  description of the s tone fence, the findings of 
research, and the evaluation of cultural heritage value or interest for the stone fence are included in Appendix D. 

 

Image 3: Stone fence on the north side of Dalwood Road, west of County Road 26 (September 16, 2011). 

The stone fence serves a functional purpose to d elineate the boundary between private farm field a nd a 
publically accessible road.  It was con structed using a basic and rudimentary technique of piling field stone in a 
linear fashion.  It doe s not demonstrate physical or design values.  Historical research did not identify any 
significant historical associations to warrant protection of the ston e fence.  The stone fence is located within a 
heavily altered landscape where it is hardly recognizable.  It does not sufficiently demonstrate contextual value. 

The evaluation of th e stone fence located on the north side of Dalwood Road, west of County Road 26 h as 
determined that it does not demonstrate sufficient cultural heritage value or interest and is therefore not eligible 
for designation pursuant to Part IV, Se ction 29 of the Ontario Heritage Act.  It i s recommended that no further 
cultural heritage assessment be required. 
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5.0 DESCRIPTION OF THE PROPOSED UNDERTAKING 
The Terms of Reference provide a d etailed discussion concerning the background and requirements of the 
Environmental Assessment project.  However, in order to bette r understand the context of this He ritage Impact 
Assessment it is important to reiterate some key points. 

The purpose of an Environmental A ssessment is to examine t he potential impacts of th e proposed plan to 
expand the current footprint of the Brighton Landfill to allow the County of Northumberland to continue operations 
of the Brighton Landfill through the year 2023.  The expansion is anticip ated to be approximately 500,000 cubic 
metres.  The proposed plan will also implement site improvements for the enhanced protection of groundwater.  All 
works will be limited to the property, which is currently screened with berms from all adjacent properties. 

Operations began at the Brighton L andfill in 1975, at which time the prope rty was jointly o wned by the former 
Village of Brighton and the former Townships of Brighton and Murray.  For about 15 years, the Brighton Landfill 
received waste only from these three municipalities.  In January 1991, the County of Northumberland assumed 
responsibility for waste management for the entire County and took over o wnership of the Brighton Landfill, in 
addition to ownership of either other landfills in the County.  As a result of the service area amendment in 1991, 
the Brighton Landfill became licensed to receive waste for the entire County.  Curre ntly, there are only two 
landfill sites still open and receiving wastes from the County: the Brighton Landfill and the Seymour Landfill.  The 
Seymour Landfill is scheduled to reach capacity and close in mid-2014.  In 2014, the Brighton Landfill will be the 
only landfill receiving wastes in the County.  The currently approved airspace capacity of the Brighton Landfill is 
761,000 cubic metres, which is based on a total area of 22.8 hectares and an approved landfill area (footprint) of 
13.4 hectares, as pe rmitted by the Ce rtificate of Approval #A3 11104.  Based on the Co unty’s estimates, the 
currently provided airspace capacity is expected to be reached in 2016 at wh ich time the County will require  
additional disposal capacity to meet  its n eeds.  The County determined that a n expansion limited to 
approximately 500,000 cubic metres will allow the County to meet its disposal needs through 2023 and enable it 
to implement planned improvement measures.  
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6.0 LEGISLATIVE AND POLICY FRAMEWORK REVIEW 
6.1 Ontario Legislation and Policy 
Within Ontario, cultural heritage conservation is a m atter of provincial interest.  This u nderstanding stems from 
not only the provisions of the Ontario Heritage Act, but also its ex pression within Section 2 of the Planning Act 
and other Ontario Legislation such as the Cemeteries Act and the Environmental Assessment Act.  Indeed, at 
both the Federal and Provincial levels, Environmental Assessments must now consider cultural heritage as an 
integrated part of the broader concept of “environment”.  Further, under the Provincial Policy Statement (2005), 
(which is issued under Section 3 of the Planning Act), Sections 2.0 and 2.6 identify the conservation of cu ltural 
heritage (including archaeology) as a requirement. 

As the Provincial Policy Statement (2005) indicates, Ontario’s long-term prosperity, environmental health, and 
social well-being depend on protecting its resources, including its cultural heritage and archaeological resources.  
All planning decisions as well as any  revised/new official plans within Ont ario must be consistent with the 
Provincial Policy Statement.  In addition, all municipal projects must be consistent with the municipality’s Official 
Plan.  As a result, Provincial heritage policies and legislation must be appropriately considered and integrated as 
part of any project that may impact cultural heritage resources.  However, the Provincial Policy Statement and an 
official plan must be considered in their entirety, and there is always a balancing of other matters of p rovincial 
interest such as transportation and intensification.  Nevertheless, as this revie w is focused on cultural heritage 
matters, this report will highlight the applicable heritage policies. 

For the purpose of thi s report, Poli cies 2.6.1 and 2.6.3 of the  Provincial Policy Statement are applicable.  
Significant built heritage resources and cultural heritage landscapes will need to be considered and appropriately 
conserved during this project.  In the context of  the Provincial Policy Statement, heritage si gnificance is 
understood as being expressed through the formal i dentification and endorsement by a go vernmental approval 
body.  The phrase “conserved” is also understood to encompass a range of possible interventions. 

In addition, the Provincial Policy Statement is clear that works on properties adjacent to any cultural heritage 
resources will need to be evaluated to ensure that the heritage attributes (or character defining elements) of the 
cultural heritage resource will be protected through the process of changes. 

These elements are identified within the formal designation documents for a cultural heritage resource, and can 
include: an Ontario Heritage Act Designation By-law, a Federal Heritage Building Review Office (FHBRO) 
Report, a Historic Sites and Monuments Board (HSMBC) report, a Comme morative Integrity Statement, a 
National Historic Site or World Heritage Management Plan, and/or a Heritage Conservation District Plan an d 
Guidelines document. 

Any properties protected by the Ontario Heritage Act (under Section 27, Part IV, Part V, Part VI, or easement) 
must be evaluated against the Statement of Significance/Reasons for Designation (Ontario Heritage Act 
Section 29 (4)) for the property, and where required, any interventions on th ese properties may require 
municipal approval.  Generally, works that will remove or irrevocably alter a heritage attribute are to be 
avoided.  It sh ould be noted that the Ontario Heritage Act’s applicability is limited to either the property or 
district boundary.  The justification for adjacent review stems not from the Ontario Heritage Act, but from the 
Provincial Policy Statement. 

The Ontario Environmental Assessment Act defines heritage resources as follows: 
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“environment” means...(c) the social, economic and cultural conditions that influence the life of humans or a 
community, (d) any building, structure, machine or other device or thing made by humans. 

This broad definition of “environments” enables the inclusion of cultural heritage resources in the Environmental 
Assessment process.  E nvironmental Assessments under the Ontario Environmental Assessment Act are 
obligated to con sider designated and potential cultural heritage resources, assess the potential impacts of a 
proposed undertaking (as applicable), and recommend appropriate mitigation and conservation approaches. 

The Municipal Class Environmental Assessment (2000, amended 2007) applies to mun icipal infrastructure 
projects, including roads, bridges, and waste management facilities.  Projects are classified by a schedule, which 
outlines a p rocedure to e nable municipalities to comply with th e requirements of the Ontario Environmental 
Assessment Act, including consideration of cultural heritage resources. 

Cultural heritage conservation policies of the Growth Plan for the Greater Golden Horseshoe (2006), pursuant to 
the Places to Grow Act (2005) are not specifically applicable to the  site boundary and site vicinity.  
Northumberland County is the eastern-most upper-tier municipality identified by Places to Grow Act Regulation 
416/05 as subject to the applicable policies of the Growth Plan for the Greater Golden Horseshoe.  In support of 
a “culture of conservation,” Policy 4.2.4(e) of the  Growth Plan for the Greater Golden Horseshoe directs 
municipalities to devel op and implement official plan policies in support of cultural heritage conservation, 
“including conservation of cultural heritage and archaeological resources where feasible, as built-up areas are 
identified.” Built-up areas are defined as “all land within  the built boundary;” where the built boundary is defined as 
“the limits o f the developed urban area  as defined by the Minister of Infrastructure in acc ordance with Policy 
2.2.3.5.”  The emphasis on the built-up areas of the Growth Plan for the Greater Golder Horseshoe reinforces its 
encouragement of urban intensification; however, a balanced understanding of applicable Provincial policies is 
required.  It is the  intent of the cultural heritage conservation policies of the Growth Plan for the Greater Golden 
Horseshoe to encourage and enable lower-tier governments to develop their own cultural heritage conservation 
policies within their official plans.  The County of Northumberland is currently undergoing the process of  
developing their first officia l plan and the Municipality of Brighton ’s Draft Official Plan (2010) is currently unde r 
review by the Ministry of Municipal Affairs and Housing.  At present, the former Township of Brighton Official Plan 
(office consolidation 2000) remains applicable. 

6.2 County of Northumberland Policies 
Planning Act Regulation 101/13 requires all upper-tier municipalities to adopt official plans no later than March 
31, 2015.  The County of Northumberland is currently in the process of drafting an offici al plan.  As adoption is 
anticipated in August 2014, no policies were available for review. 

The 2011-2014 Strategic Plan for the County of Northumberland was also reviewed and no policies applicable to 
cultural heritage conservation were identified. 

6.3 Municipality of Brighton Policies 
The Municipality of Brighton is currently undergoing the process of updating their official plan.  The Draft Official 
Plan (2010) is currently under review by the Ministry of Municipal Affairs and Housing.  For the purposes of this 
project, the Township of Brighton Official Plan (office consolidation 2000) i s still in effect and was reviewed for 
applicable cultural heritage conservation policies. 
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The 2011 Strategic Plan for the Municipality of Brighton was reviewed and no policies applicable to the proposed 
undertaking were identified. 

6.3.1 Former Township of Brighton Official Plan (office consolidation 2000) 
The former Township of Brighton Official Plan was adopted by Bylaw by the Council of the Corporation of the 
Township of Brighton in 1985.  This is the third official plan for the  Township of B righton, and it was 
reviewed/updated in 1990-1991 and 1999-2000. 

Land use within the Township of Brighton is dominated by agricultural, rural use.  The site b oundary is defined 
as a Sanitary Waste Disposal Area with the site vicinity identified as Rural (Township of Brighton Official Plan 
1985, Schedule A).  Th e Rural land use designation can accommodate a variety of use s, as these areas are 
generally of lower capability soils than Agricultural land use designation areas.  With the exception of roads, no 
municipal services are offered to residents. 

The Official Plan contains policies specific to the expansion of a Sanitary Waste Disposal Area (Section 6.16.4).  
Prior to the approval of an Official Plan Amendment for expansion of the Sanitary Wa ste Disposal site, Council 
will be satisfied by the preparation of appropriate studies as to: 

 The need for the proposed use; 

 The physical suitability of the area to be used, particularly with regard to the water table and surface water flow; 

 The potential impacts on the use and methods for overcoming such impacts; and, 

 The adequacy of the road systems to serve the site. 

The authority to request a Heritage Impact Assessment for the proposed expansion of the Brighton Landfill could 
be seen as derived from the policies of the Official Plan to understand the potential impacts of Sanitary Waste 
Disposal site expansion, but largely  stems from the authori ty and requi rements of the Environmental 
Assessment Act.  Additionally, the pol icies of the Official Plan require the completion of studies “deemed 
necessary by the Township” to demonstrate that development (other than agricultural use) can safely take place 
are required for Waste Disposal Assessment Areas. 

The Official Plan contains Community Improvement Policies which support private efforts to maintain and 
rehabilitate existing buildings and structures (Section 8.2).  However, the site boundary and site vicinity are no t 
identified as Community Improvement Areas.  The Official Plan does state th at the prog rams of the Ontario 
Heritage Act may be utilized to achieve community improvement goals such as the preservation of historic 
and/or architecturally significant buildings, (Section 8.6). 

There are no policies from a cultural heritage perspective that would prevent the proposed undertaking.
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7.0 CONSIDERATION OF DEVELOPMENT OF SITE ALTERATION 
IMPACT 

In accordance with the Mi nistry of Tou rism, Culture and Sport’ s Screening for Impacts to Built Heritage and 
Cultural Heritage Landscapes, the eva luation of po tential cultural her itage resources against the crit eria of 
Ontario Heritage Act Regulation 9/06 was completed.  As an outcome of thi s evaluation, no cultural heritage 
resources were identified.  Thus, no potential impacts of development or site alteration were considered. 
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8.0 CONSIDERATION OF ALTERNATIVES, MITIGATION, AND 
CONSERVATION METHODS 

In accordance with the Mi nistry of Tou rism, Culture and Sport’ s Screening for Impacts to Built Heritage and 
Cultural Heritage Landscapes, the eva luation of po tential cultural her itage resources against the crit eria of 
Ontario Heritage Act Regulation 9/06 was completed.  As an outcome of thi s evaluation, no cultural heritage 
resources were identified.  Thus, no alternatives, mitigation, or conservation methods were considered. 
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9.0 SUMMARY AND RECOMMENDATIONS 
Golder Associates Ltd. (“Golder”) was retained by th e County of Northumberland to prepare an Environmental 
Assessment of the proposed expansion of the Brighton Landfill, County of Northumberland, Ontario.  As part of 
this process, Golder undertook an eva luation of any properties containing potential cu ltural heritage res ources 
within 500 metres of the proposed expansion of the Brighton Landfill.  This was undertaken to determine if any of 
the properties demonstrate cultural heritage or interest (in accordance with Ontario Heritage Act Regulation 9/06). 

It is the finding of this report that the three properties containing potential cultural heritage resources identified in 
“Environmental Assessment Heritage Screening” (Golder 2011) do not demonstrate cultural heritage value or 
interest and therefore not eligible for designation pursuant to Part IV, Section 41 of the Ontario Heritage Act.  
Thus, no development or site alte rations impacts were considered nor were alte rnatives, mitigation, or 
conservations were considered as part of this rep ort.  It i s recommended that no further cultural heritage 
assessment be required. 
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10.0 IMPORTANT INFORMATION AND LIMITATIONS OF THIS REPORT 
This report has been prepared for the specific site and proposed development as described herein.  The factual 
data, interpretations, and recommendations pertain to a specific project as described in this repo rt and are not 
applicable to any other project or site location.  The information, recommendations, and opinions expressed in 
this report are for the sole benefit of the County of Northumberland (the Client).  No other party may use or rely 
on this report or any portion thereof without Golder’s express written consent.  If the report was prepared to be 
included for a specific permit application process, then upon the reasonable request of the Client, Golder may 
authorize in writing the use of this re port by the regul atory agency as an a pproved user for the spe cific and 
identified purpose of the applicable pe rmit review process.  Any other use of this report by others is p rohibited 
and is without responsibility to Golder.  The report, all plans, data, drawings and other documents as well as all 
electronic media prepared by Golder are considered its professional work product and shall remain the copyright 
property of Golder, who authorizes only the Client and approved users to make copies of the report, but only in 
such quantities as are reasonably necessary for the use of the report by those parties.  The Client and approved 
users may not give, lend, sell, or other wise make available the r eport or any portion there of to any o ther party 
without the express written permission of Golder.  Golder acknowledges the electronic me dia is suscep tible to 
unauthorized modification, deterioration and incomp atibility and therefore of the Client cannot rely up on the 
electronic media versions of Golder’s report or other work products. 

Unless otherwise stated, the suggestions, recommendations, and opinions given in this report are intended only 
for the guidance of the Client in the planning and design of the specific project. 

This report is also subject to the following limitations: 

 This is an overview analysis as detailed construction information was not available;  

 The analysis was focused on tangible post-contact built cultural heritage resources and cultural heritage 
landscapes.  Sound scapes, cultural identity, and sense of place analysi s were n ot integrated into thi s 
report; and,  

 The review of the poli cy/legislation was limited to that information directly related to cu ltural heritage 
resource; it is not a comprehensive planning review and zoning was not examined. 
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CLOSURE 
We trust that this report meets your current n eeds.  If you have any questions, or if we  may b e of f urther 
assistance, please contact the undersigned. 

GOLDER ASSOCIATES LTD. 

 
Marcus Létourneau, PhD, MCIP, RPP, CAHP  Hugh J. Daechsel, MA 
Senior Cultural Heritage Specialist   Principal, Senior Archaeologist 
 

KG/ML/HJD/lrb 
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This Inventory of Potential Cultural Heritage Resources includes properties containing potential cultural heritage 
resources (defined as structures older than 40 years as per Ministry of Tourism, Culture and Sport guidelines) 
located within the site vicinity for the proposed expansion of the Brighton Landfill.  The re were no properties 
within the site vicinity identified, protected, or designated by a governmental approval body.  For a more detailed 
discussion concerning the identification of the potential cultural he ritage resources, please see “Environmental 
Assessment Heritage Screening” (Golder 2011). 

Properties containing potential cultural heritage resources were identified through a review of air ph otographs 
and a field assessment of the study area.  All were documented based on their vicinity to the selected site using 
a 500 metre buffer. 

The following is a brief explanation of the terms used within Appendix A: 

 ID: Identification number associated with an individual resource; 

 Address:  The civic ad dress was determined on site.  In situations where an individual address could not 
be determined, it is noted in the inventory; 

 Description:  A brief description of the use of the structure and particular distinguishing features.  Where 
the structure was named or had a specific purpose, it was also included; 

 Designating Authority:  For identified properties, the authority under which the resource was designated 
or listed (municipal, provincial, or federal); and, 

 Heritage Recognition:  The current recognized designation of the resource, including those identified as 
older than 40 years within the “Environmental Assessment Heritage Screening” (Golder 2011).  This varies 
substantially based on the authority which has designated the resource.  The following table briefly explains 
the distinction between each.  The Cemeteries Act may be applicable where a cemetery has be en 
identified. 
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Table 1: Description of the Levels of Heritage Designation 
Designating Authority Category Description 

HSMBC (Historic Sites and 
Monuments Board of 
Canada) 

National Historic Site 
 Designation of Canada’s National Historic 

Sites 

 There are 950 National Historic Sites in 
Canada  

FHBRO (Federal Heritage 
Building Review Office) 

Register of the 
Government of Canada 
Heritage Buildings 

 FHBRO assists federal government 
departments in the protection of their 
heritage buildings  

OHT (Ontario Heritage 
Trust) OHT Easement  Properties protected by the OHT via an OHT 

Easement 

Municipality of Brighton / 
County of Northumberland 

Individual Designation  Designated under Part IV, Section 29 of the 
Ontario Heritage Act1 

District Designation  Designated under Part  V, Section 41 of the 
Ontario Heritage Act 

Listed 

 A property included on the City of Ottawa 
Heritage Properties Register under the 
authorization of Section 27 of the Ontario 
Heritage Act or listed on the City of Ottawa’s 
Heritage Inventory 

Pre-19712 
 Properties older than 40 years, identified in 

accordance with the Ministry of Tourism, 
Culture and Sport and the Ministry of 
Transportation Guidelines 

Other  Other types of designations, including 
cemeteries  

  

                                                      
1 This would include any properties protected under Part IV by the Province of Ontario 
2 Properties initially identified when the project initiated in 2011. 
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Potential Cultural Heritage Resources Inventory 

ID Photograph Address Photograph 
Direction Description Designating 

Authority Heritage Recognition 

1 

 

1010 County 
Road 26 
 

East 
 

 Single-storey 
residential structure 
with basement clad in 
vinyl siding 

 Detached garages and 
outbuildings 

 
Pre-1971 potential 
cultural heritage 
resource  

2 

 

1151 County 
Road 26 West 

 Two-storey structure  

 Barn and shed 
outbuildings 

 
Pre-1971 potential 
cultural heritage 
resource  

3 

 

Stone Fence on 
north side of 
Dalwood Road, 
west of County 
Road 26 

North 
 Remnants of linear 

stone fence along 
roadside 

 
Pre-1971 potential 
cultural heritage 
resource  
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APPENDIX B  
Cultural Heritage Evaluation 
1010 County Road 26 
 



 

Evaluation of Cultural Heritage Value or Interest 
Prepared By: 

Kyle Gonyou, Stephen 
Jarrett & Marcus 
Létourneau 

Month/Year: January 2014 

Address: 
1010 County Road 26, 
Municipality of Brighton, 
County of 
Northumberland 

Building Name:  

Date of Construction: Dwelling prior to 1928; 
barn circa 1914 

Original Property 
Owner: Mary A. McNabb 

 
East elevation of dwelling located at 1010 County Road 26 (January 7, 2014). 
Criteria for Determining Cultural Heritage Value or Interest 
 Yes No 
Design Value ☐ ☒ 
Historical Value ☐ ☒ 
Contextual Value ☐ ☒ 

 

A property may be designated under Part IV, Section 29 of the 
Ontario Heritage Act if it meets one of more of the above criteria. 
Ontario Heritage Act Regulation 09/06                                             
 

  



Design or Physical Value 
Architecture 
Is the property a rare, unique, representative, or early example of a style, 
type, expression, material, or construction method? 

Yes 
☐ 

No 
☒ 

1010 County Road 26 is not a rare, unique, representative, or an early example of a style, type, 
expression, material, or construction method. Structures were constructed using common and 
conventional methods.  Structures are a common and vernacular in form, style, and type with no 
distinguishing features.   
Craftsmanship/Artistic Merit 
Does the property display a high degree of craftsmanship or artistic merit? 

Yes 
☐ 

No 
☒ 

1010 County Road 26 does not display a high degree of craftsmanship or artistic merit.  Standardized and 
conventional materials were used in the construction and cladding of structures located on this property.  
None demonstrate sufficient indication of craftsmanship or artistic in design or detail. 
Technical/Scientific Merit 
Does the property demonstrate a high degree of technical or scientific 
achievement? 

Yes 
☐ 

No 
☒ 

1010 County Road 26 does not demonstrate a technical or scientific achievement. 
Summary 
1010 County Road 26 is located to the south of the Brighton Landfill.  1010 County Road 26 contains 
three permanent structures: a dwelling (constructed prior to 1928), a shed, and a barn (believed to be 
built circa 1914).  It appears the property was formerly an active farm.  However, it does not appear to be 
in active agriculture use at present.  The property slopes up to the west from the street level of County 
Road 26 to a plateau upon which the structures are located.  To the north and west of the property, the 
topography becomes quite steep with berms screening the adjacent landfill site.  Remnants of an earlier 
alignment of County Road 26 are visible when traversing the laneway to access the property. 
 
The dwelling located at 1010 County Road 26 is a frame two-storey structure.  It is believed to have been 
built before 1928.  The structure is rectangular in plan, with a small addition at the rear (west) elevation 
and an entrance vestibule for the main entry door on the façade (north elevation).  It appears to be built 
on a concrete foundation.  The main structure is capped with a hipped roof with two finials at the apex.  
The roof appears to be clad in patterned sheet metal.  The soffit is boxed in a board and batten cladding 
with eves attached to the fascia.  The roof of the addition and the vestibule are gable and appear to be 
clad in asphalt shingles.  There are four chimneys: a white brick single stack chimney located near the 
northeast corner of the structure, a steel exhaust pipe located adjacent to the entrance vestibule, a 
concrete block chimney located near the southwest corner of the structure, and a red brick chimney 
projecting from the roof near the mid-point on the south slope of the roof.  The entire structure is clad in 
horizontal white vinyl siding.  Evidence suggests the rear addition was previously clad in green asphalt 
shingles over horizontal wood board. 
 
The arrangement of window voids on the structure is asymmetrical.  The entrance vestibule appears to be 
roughly centred on the façade.  It features the main entry door in the right bay and a horizontal window in 
the left bay.  A patio is located in front with a wooden deck.  The patio is enclosed by a wooden railing.  A 
window immediately flanks the entrance vestibule to the west, with a greater distance spacing the window 
to the east.  Three windows are located in the second storey, spaced irregularly across the elevation.  
The windows on the east elevation are asymmetrical in arrangement but with two windows on each level.  
Three windows are located on the second floor of the south elevation with two windows located on the 
first floor with one additional window in the rear addition. Exterior access on the south elevation is 
provided through sliding patio doors opening onto a wooden deck enclosed by a railing (similar to the 
patio at the entrance vestibule), also located on the south elevation.  One window is located off-centre on 
the second floor of the rear elevation of the main structure; a door and window are located in the west 
elevation of the rear addition.  One window is located in the north elevation of the rear addition.  All of the 
windows in the structure appear to be vinyl sash window inserts or fixed pane windows.  



Design or Physical Value 
The window at the northeast corner of the first storey of the east elevation is a fixed pane window with a 
transom. 
 
A rectangular shed is located northwest of the dwelling.  It is a frame structure that is clad in corrugated 
sheet metal over horizontal board.  It appears to be constructed on a concrete foundation.  A gable roof is 
also clad in corrugated sheet metal which covers the structure and features projecting rafters and an 
unboxed soffit.  Access to the shed is provided by a door as well as a large sliding door on the west 
elevation.  A small, square, plywood clad, gable roof structure is located immediately behind the shed. 
 
A barn is located farther northwest from the dwelling, beyond the shed.  It appears to be comprised of two 
main structures: a gable roof barn and a gambrel roof barn.  Both barn structures are connected at all 
levels, but are distinguishable, particularly at the roofline.  The first storey of the gable roof barn structures 
is built of concrete.  A stucco-like finish was previously applied; 1914, believed to indicate the year of 
construction of the barn, has been inscribed on the south elevation of this structure.  A door is located 
adjacent.  Square and rectangular window voids are located on the east elevation.  Double barns doors 
provide access to the second level on the south elevation. 
 
The first storey of the gambrel roof barn appears to be constructed of both concrete and concrete block.  
The upper level of both structures is clad in vertical barn board.  A door flanked by two square window 
voids is located on the west elevation of the gambrel roof barn.  The topography of the site slopes up to 
provide near-level access to the upper level of the gambrel roof barn on the north elevation.  A large, 
open doorway is located in the approximate centre of the north elevation.  A slider window insert is 
located to the immediate below-left (east) of the open doorway.  Both roofs are clad in corrugated sheet 
metal and feature project rafters and an unboxed soffit.  Window voids are covered in heavy, but clear, 
plastic (unless otherwise noted).  The barn does not appear to be in active agricultural use.  The former 
barnyard is indicated by a triple-rail fence. 
 
The structure type, use of materials, and believed construction method is conventional and vernacular.  
There is no known architect for any of these three structures.  There is no technical or scientific merit of 
this property.  1010 County Road 26 does not demonstrate physical or design value. 

 
North elevation of the dwelling located at 1010 
County Road 26 (January 7, 2014). 

 
Rectangular shed, located northwest of the 
dwelling located at 1010 County Road 26 (January 
7, 2014). 



Design or Physical Value 

 
South elevation of the dwelling located at 1010 
County Road 26 (January 7, 2014). 

 
West elevation of the dwelling located at 1010 
County Road 26 (January 7, 2014). 

 
The barn located to the northwest of the dwelling, 
beyond the shed, located at 1010 County Road 26 
(January 7, 2014). 

 
“1914” inscribed on the south elevation of the barn 
located at 1010 County Road 26 (January 7, 2014). 
 

Sources 
• Belden, H.  Illustrated Historical Atlas of the Counties of Northumberland and Durham, Ontario.  

Toronto: H. Belden & Company, 1878. 
• National Air Photo Library.  Flight line A1915, Photograph 60.  1:50,000. October 10, 1928. 
• National Air Photo Library.  Flight line A11866, Photograph 28.  1:35,000. May 11, 1949. 
• National Air Photo Library.  Flight line A19868, Photograph 178.  1:25,000. April 28, 1967. 
• Site visits (September 16, 2011 and January 7, 2014). 

 
Historical and Associative Value 
Historical Associations 
Does the property have direct associations with a theme, event, belief, person, 
activity, organization, or institution that is significant to a community? 

Yes 
☐ 

No 
☒ 

1010 County Road 26 does not have any direct associations with any themes, events, beliefs, activities, 
organizations, or institutions that are significant to a community.  Historical research has revealed 
historical associations of the property with Mary A. McNabb, believed to be the wife of James McNabb, a 
local businessman and politician in the Belleville and Quinte region, as well as the son of a Virginia 
Loyalist.  She owned the property in 1820–1822 and never likely settled upon it.  Sarah Cartwright, 
believed to be the wife of John Solomon Cartwright (1836-1850), a major political figure and major land 



Historical and Associative Value 
owner in Upper Canada, is also associated with the property.  She owned the property from 1833 until her 
death in 1853.  Both of these individuals were married to large land owners and important figures in local 
history and the history of Upper Canada.  However their historical significance is better commemorated 
through other properties.  The McNabb’s maintained permanent residence in Belleville, and were not 
likely to have ever lived in the former Murray Township (Roberts 2003). Similarly, the Cartwright’s 
maintained residence at Rockwood Villa, near Kingston (752 King Street West; protected under the 
Ontario Heritage Act) (Stewart and Stewart 2003).  Neither of these historical associations are sufficient to 
warrant designation of 1010 County Road 26 under the Ontario Heritage Act. 
Community History 
Does the property yield, or have the potential to yield, information that contributes to 
an understanding of a community or culture? 

Yes 
☐ 

No 
☒ 

1010 County Road 26 does not yield information that contributes to an understanding of a community or 
culture. 
 
Additionally, consultation with the Municipality of Brighton, the County of Northumberland, the 
Northumberland and the Quinte branches of the Architectural Conservancy of Ontario identified no 
community value or interest in 1010 County Road 26. 
Representative Work 
Does the property demonstrate or reflect the work or ideas of an architect, artist, 
building, designer, or theorist who is significant to a community? 

Yes 
☐ 

No 
☒ 

No structures located at 1010 County Road 26 are known to be associated with the work of an architect, 
artist, building, designer, or theorist who is significant to a community.  The dwelling and outbuilding are 
vernacular structures. 
Summary 
1010 County Road 26 is located on part of Lot 32, Concession II of the former Murray Township in the 
County of Northumberland.  The Crown patent of Lot 32, Concession II (200 acres) was granted to Mary 
A. McNabb and John G. Clute in 1820.  Mary A. McNabb is believed to have been Mary Ann McNabb, the 
wife of James McNabb, a local businessman and politician in the Belleville and Quinte region, who was 
the son of a Virginia Loyalist (Roberts 2003).  In 1822, the property was sold to John Carscallen (NLR 
986).  The property was then sold by Esther Carscallen in 1833 to Sarah Cartwright (NLR 3047).  Sarah 
Cartwright is believed to have been the wife of John Solomon Cartwright, a major political figure and land 
owner in Upper Canada (Stewart and Stewart 2003).  After her death, the executor of Cartwright’s estate 
sold the east half of Lot 32, Concession II to William Breeze in 1853.  Breeze’s ownership is confirmed 
circa 1878 as his name appears on Belden’s Illustrated Historical Atlas of the Counties of Northumberland 
and Durham (see Belden 1878).  A structure appears in the approximate location of the dwelling located 
at 1010 County Road 26 on Belden’s Illustrated Historical Atlas of the Counties of Northumberland and 
Durham.  This may or may not be the current dwelling located at 1010 County Road 26 as historical 
records did not reveal a precise date of construction.  This historical association in itself does not warrant 
designation under the Ontario Heritage Act. 
 
Breeze began the process of subdividing his property into small, irregular parcels with a number of small, 
two-acre lots located along the current County Road 26, towards the south end of the lot.  Various 
members of the Breeze family would retain ownership of lots located in the east half of Lot 32, 
Concession II for the duration of the nineteenth century. 
 
The northernmost 45 acres of Lot 32, Concession II the lot was passed from the Breeze family to the 
Young family in 1910 (NLR 8664).  In 1955, Stewart Young granted this part of the east half of Lot 32, 
Concession II to Edward Ibbitson (NLR 15125).  Ibbitson maintained ownership this property until 1975 
when he granted 50% of the property to the Township of Murray, 25% to the Township of Brighton, and 
the remaining 25% to the Village of Brighton (Plan 38R651, NLR 77692).  At this point, operations of the 
Brighton Landfill commenced on the northernmost portion of Lot 32, Concession II. 
 



Historical and Associative Value 
The majority of the farming area on Lot 32, Concession II was located in the central portion of the lot (a 
total of approximately 92 acres).  This property passed from the Breeze family to John and Mary Cross in 
1925 (NLR 11206).  The Cross family granted this property to Ira and Francis Samis in 1928 (NLR 
11604).  No transactions are recorded from the Samis family further in the land registry, but in 1935 the 
Commission of Agricultural Loans grants Morley Vincent Griffin 92.11 acres on the lot (NLR 12736).  
Griffin himself does not reappear on the land registry data for this lot.  However, Griffin appears to have 
sold a property of 92.11 acres to Julian Kurowski in 1948 (NLR 13915).  It appears that Kurowskis sold a 
portion of the property for the Brighton Landfill in 1977 and 1978.  The property was then split into the 
parcels seen today.  The portion of Lot 32, Concession II on which 1010 County Road 26 is located 
appears to have been sold to Frank and Marian Horka in 1978 and 1979 (NLR 96040 and 96689).  No 
further transactions were recorded for this lot.  Land Registry records were available until February 23, 
1988. 
 
1010 County Road 26 does not sufficiently demonstrate historical associations, contributions to 
community history, or demonstration of the representative work of a significant individual to warrant 
designation under the Ontario Heritage Act. 
Sources 

• Belden, H.  Illustrated Historical Atlas of the Counties of Northumberland and Durham, Ontario.  
Toronto: H. Belden & Company, 1878. 

• Northumberland County Land Registry Records. 
• Roberts, David. “McNabb, James.”  Dictionary of Canadian Biography. Vol. 5.  University of 

Toronto/Universite Laval, 2003. 
• Stewart, Douglas and Mary Stewart. “Cartwright, John Solomon.”  Dictionary of Canadian 

Biography. Vol. 7. University of Toronto/Universite Laval, 2003. 
 
Contextual Value 

 
View north from foot of driveway of 1010 County 
Road 26 towards Brighton Landfill (January 7, 
2014). 

 
View towards 1010 County Road 26 from the east 
side of County Road 26.  Note the setback, 
topography, and vegetation obscure structures 
located on the property (January 7, 2014). 



Contextual Value 

 
Evidence of the former alignment of County Road 
26 is shown on the south side of the driveway of 
1010 County Road 26 in a linear clearing of 
vegetation (January 7, 2014). 

 
View from the northern property boundary of 1010 
County Road 26, towards the Brighton Landfill.  
Note berms screen any landfill activities from the 
view of 1010 County Road 26 (January 7, 2014). 

Community Character 
Is the property important in defining, maintaining, or supporting the character of the 
area? 

Yes 
☐ 

No 
☒ 

While the historic rural character of the area would be supported by an active farmstead, 1010 County 
Road 26 does not appear to be an active farmstead.  Following the establishment of the Brighton Landfill 
in 1975, the character of the surrounding area has transitioned from a rural area to a rural-industrial area.  
While farms and agricultural operations are still prominent in the area, industrial activities (including the 
Landfill site) have altered the character of the area. 
 
Limited visibility of the property limits this potential value.  Natural topography of the property as well as 
setback and vegetation restrictions potential views to the property.  Therefore, none of the structures 
located on 1010 County Road 26 are important features of the area and are not important in defining, 
maintaining, or supporting the rural character of the area. 
Context 
Is the property physically, functionally, visually, or historically linked to its 
surroundings? 

Yes 
☐ 

No 
☒ 

1010 County Road 26 is not physically, functionally, visually, or historically linked to its surroundings.  
Natural topography of the property as well as setback and vegetation limits views to the property.  
Augmentation of the natural topography of the site vicinity since 1975 by the construction of significant 
berms has diminished the potential relationship to the physical context of the property.  Additionally, the 
realignment of County Road 26 increased the setback of the dwelling from the road.  Limited visibility of 
the property diminishes potential contextual contributions of the property to its surroundings. 
Landmark 
Is the property a landmark? 

Yes 
☐ 

No 
☒ 

1010 County Road 26 is not a landmark. 
Summary 
1010 County Road 26 does not demonstrate contextual value. 
Sources 

• Site visits (September 16, 2011 and January 7, 2014). 
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Evaluation of Cultural Heritage Value or Interest 
Prepared By: 

Kyle Gonyou, Stephen 
Jarrett & Marcus 
Létourneau 

Month/Year: January 2014 

Address: 
1151 County Road 26, 
Municipality of Brighton, 
County of 
Northumberland 

Building Name:  

Date of Construction: Between 1949 and 1967 Original Property 
Owner: John Seger 

 
Dwelling located at 1151 County Road 26 (January 7, 2014). 
Criteria for Determining Cultural Heritage Value or Interest 
 Yes No 
Design Value ☐ ☒ 
Historical Value ☐ ☒ 
Contextual Value ☐ ☒ 

 

A property may be designated under Part IV, Section 29 of the 
Ontario Heritage Act if it meets one of more of the above criteria. 
Ontario Heritage Act Regulation 09/06                                             
 

  



Design or Physical Value 
Architecture 
Is the property a rare, unique, representative, or early example of a style, type, 
expression, material, or construction method? 

Yes 
☐ 

No 
☒ 

1151 County Road 26 is not a rare, unique, representative, or early example of a style, type, expression, 
material or construction method.  Structures located on the property were constructed using common and 
conventional methods.  The dwelling is a common vernacular form, style, and type which has been 
customized over its history. 
Craftsmanship/Artistic Merit 
Does the property display a high degree of craftsmanship or artistic merit? 

Yes 
☐ 

No 
☒ 

1151 County Road 26 does not display craftsmanship or artistic merit.  Standardized and conventional 
materials have been used in the construction and cladding of structures located on this property.  None 
demonstrate sufficient indication of craftsmanship or artistic in design or detail. 
Technical/Scientific Merit 
Does the property demonstrate a high degree of technical or scientific achievement? 

Yes 
☐ 

No 
☒ 

1151 County Road 26 does not demonstrate a technical or scientific achievement.  
Summary 
1151 County Road 26 is located to the northeast of the Brighton Landfill, on the east side of County Road 
26.  It contains five permanent structures: a dwelling (constructed between 1949 and1967), a double car 
garage, a shed, an outbuilding, and a barn.  A ditch is located at the front of the property, indicating that 
County Road 26 has been constructed on an embankment.  The topography gently slopes up to the east, 
with softly rolling hills in the field adjacent to the north of the dwelling.  The ground level sharply rises a 
few metres immediately in front of the dwelling. 
 
The dwelling located at 1151 County Road 26 is believed to have been constructed between 1949 and 
1967.  It is a single storey rectangular structure with a raised basement.  The foundation of the structure 
is built of concrete and the structure is clad in horizontal aluminum siding with endboards.  The structure 
is covered by a gable roof.  The projection of the soffit of the roof is very narrow, suggesting a Cape Cod-
inspired aesthetic.  This was popular in the 1940s and 1950s, supporting a date of construction in accord 
with that indicated by air photographs.  A red brick chimney is located on the north elevation.  A gable 
porch roof projects over the main entry door, centred on the façade, which is supported by two posts.  
The stoop is enclosed by wooden railings, and access is provided via a straight side-flight of wooden 
steps to the south.  A large picture window is located in the south bay of the façade.  The picture window 
is composed of three plates of glass.  A pair of narrow metal shutters (fixed) flanks the picture window.  A 
sash window is located at the north extremity of the north bay.  It is flanked, to the south, by a single, 
narrow fixed metal shutter.  This window is paired by a twin window located at the extreme west of the 
north elevation and features a flanking single, narrow fixed metal shutter to the west.  This pattern is 
duplicated at the northeast corner of the structure as well.  An addition has been constructed at the rear 
of the dwelling, but features the same finishes; it is built on a concrete foundation, with a gable roof, and 
clad in aluminum siding.  The eves project farther than that of the original dwelling.  The pattern of a pair 
of windows located at the corner of the structure is continued in the addition at the northeast and 
southeast corners of the addition and the intersection of the original structure and addition as well.  A 
secondary entrance is located on the south elevation within the rear addition.  Similar to the treatment of 
the main entry on the façade, it is covered by a gable roof supported by posts and enclosed by wooden 
railings.  The side entry is accessed via a straight flight of concrete steps.  A retaining wall flanks the 
steps and provides planters for the garden.  A single, but large window, flanked by narrow fixed metal 
shutters, is located in the basement of the south elevation.  Two windows are located above; one at the 
southeast corner of the addition (part of a previously mentioned twin) and one adjacent to the door.  Two 
other windows are located on the south elevation of the original structure.  A metal exhaust pipe projects 
from the south slope of the addition’s roof.  A board and batten-clad enclosed (screened) summer porch 
is located at the very rear (east elevation) of the dwelling.  A small patio is located off the enclosed porch, 
with a staircase diagonal to the orientation of the structure providing access to the rear yard.   



Design or Physical Value 
All windows located on the dwelling appear to be vinyl sash window inserts with faux muntin bars. 
 
The double car garage is located to the south of the dwelling.   The rectangular structure is built on a 
concrete-block foundation.  It is oriented with its gable-face towards County Road 26.  Projecting rafters 
of the roof structure are visible on the unboxed soffit.  The wooden fascia is plain.  Wooden scalloped 
detailing, which appears to have been simply cut by a jigsaw, is located at the apex of the gable on the 
west face.  The structure is clad in wide wooden clapboard.  Two overhead garage doors are centred on 
the façade.  A basketball hoop is fixed between the two doors.   
 
The rectangular shed, located behind the double car garage, is a frame structure built on a concrete 
foundation and clad in corrugated sheet metal.  The gable roof is clad in what appears to be the same 
material.  Similar to the roof of the garage, projecting rafters are visible on the unboxed soffit.  The 
wooden fascia is plain.  Interior access is provided by two large sliding doors on the north elevation. 
 
What appears to be a barn at the rear of the property is clad in corrugated sheet metal and is covered by 
a gable roof. A large sliding door is the primary feature on the west elevation; it is flanked by two man-
doors.  An enclosed yard is located to the north of this structure, as well as a smaller yard at the 
southeast. 
 
An outbuilding, sited immediately in front of the barn at the rear of the property, is of unknown use.  The 
windows and doors of the structure are currently boarded up.  The structure appears to be clad in 
plywood, which has been painted white.  The gable roof of this outbuilding is clad in black corrugated 
sheet metal.  It appears to be constructed on a concrete foundation. 
 
The structure type, use of materials, and believed construction method is conventional and vernacular.  
There is no known architect for any of these three structures.  There is no technical or scientific merit of 
this property.  1151County Road 26 does not demonstrate physical or design value. 

 
South elevation of the dwelling located at 1151 
County Road 26 (January 7, 2014). 

 
Rear elevation of the dwelling located at 1151 
County Road 26, showing the board and batten 
enclosed porch (January 7, 2014). 

  



 
Garage located at 1151 County Road 26 (January 
7, 2014). 

 
Scalop detail at the apex of the garage located at 
1151 County Road 26 (January 7, 2014). 
 

 
Rectangular shed, located behind the garage, at 
1151 County Road 26 (January 7, 2014). 

 
Outbuilding, sited immediately in front of what 
appears to be a barn at the rear of 1151 County 
Road 26 (January 7, 2014). 

Sources 
• Belden, H.  Illustrated Historical Atlas of the Counties of Northumberland and Durham, Ontario.  

Toronto: H. Belden & Company, 1878. 
• National Air Photo Library.  Flight line A1915, Photograph 60.  1:50,000. October 10, 1928. 
• National Air Photo Library.  Flight line A11866, Photograph 28.  1:35,000. May 11, 1949. 
• National Air Photo Library.  Flight line A19868, Photograph 178.  1:25,000. April 28, 1967. 
• Site visits (September 16, 2011 and January 7, 2014). 

 
Historical and Associative Value 
Historical Associations 
Does the property have direct associations with a theme, event, belief, person, 
activity, organization, or institution that is significant to a community? 

Yes 
☐ 

No 
☒ 

1151 County Road 26 is not believed to have any direct associations with any themes, events, beliefs, 
activities, organizations, or institutions that are significant to a community.  Historical research has 
revealed historical associations of the property with James Parrott, a United Empire Loyalists.  James 
Parrott purchased Lot 30, Concession III of the former Murray Township in 1811 from the original patent 
grantee.  Elizabeth and Henry Parrott, believed to be the heirs of James Parrott, subdivided and sold the 
property in 1853.  Parrott is not believed to have ever lived in the former Murray Township, as the Parrott 



Historical and Associative Value 
homestead was located in the former Ernestown Township (Foster 1984).  Parrott’s contributions to early 
Upper Canada are acknowledged in the naming of Parrott’s Bay Conservation Area, located in Loyalist 
Township, Ontario.  Parrott’s historical association with 1151 County Road 26 is not sufficient to warrant 
designation under the Ontario Heritage Act. 
Community History 
Does the property yield, or have the potential to yield, information that contributes to 
an understanding of a community or culture? 

Yes 
☐ 

No 
☒ 

1151 County Road 26 does not yield information that contributes to an understanding of a community or 
culture. 
 
Additionally, consultation with the Municipality of Brighton, the County of Northumberland, the 
Northumberland and the Quinte branches of the Architectural Conservancy of Ontario identified no 
community value or interest in 1151 County Road 26. 
Representative Work 
Does the property demonstrate or reflect the work or ideas of an architect, artist, 
building, designer, or theorist who is significant to a community? 

Yes 
☐ 

No 
☒ 

No structures located on 1151 County Road 26 are known to be associated with the work of an architect, 
artist, building, designer, or theorist who is significant to a community.  The dwelling is a vernacular 
structure that has been customized present and previous owners. 
Summary 
1151 County Road 26 is located on part of Lot 30, Concession III of the former Murray Township in the 
County of Northumberland.  The Crown patent of Lot 30, Concession III was granted in 1802 to John 
Seger.  Seger sold the property to James Parrot in 1811 (NLR A79).  James Parrot was a United Empire 
Loyalist, who in the American Revolution with Jessup’s Rangers.  He settled in the former Ernestown 
Township (Foster 1984).  Elizabeth and Henry Parrott, believed to be the heirs of James Parrott, 
subdivided the property into three parcels and sold the parcels in 1853.  The north half of Lot 30, 
Concession III was sold to Thomas Morrow (NLR A81); the north half of the south half of Lot 30, 
Concession III was sold to James Way (NLR A80); and the southernmost quarter of Lot 30, Concession 
III was sold to John Cullen (NLR A157).  Morrow would immediately subdivide his parcel and sell the 
northernmost quarter to Joseph Garratt in the same year (NLR A573). 
 
John Cullen sold the southernmost quarter of the Lot 30, Concession III in 1867 to Cunningham.  It was 
sold again twice more to Parks and then to French, before passing to James Sanderson in 1872 (NLR 
E587). Sanderson appeared on the Belden’s Illustrated Historical Atlas of the Counties of 
Northumberland and Durham as the owner of the property, but the property was sold in that year to 
Benjamin Brown (NLR 2358) (see Belden 1878).  Brown retained ownership of the property until his death 
in 1901 when the High Court of Justice appears to have granted the property to a George R. Van Slyke 
against an appeal of Brown’s estate and relatives (NLR 6923).  Van Slykes retained ownership of the 
southernmost quarter of Lot 30, Concession III until 1975 when Harold Van Slyke sold the parcel to a 
Robert and Shirley Harvey (NLR 77914).  The Harvey’s sold the parcel to an Age Andy DeVries and 
Elizabeth DeVries in 1980.  The DeVries retain ownership to present and live in a dwelling located at 
1151 County Road 26 (NLR 101020). 
 
The Way family retained ownership of the north half of the south half of Lot 30, Concession III until it was 
sold to Donald, Norma and Douglas Sharpe in 1978 (NLR 92701).  No further property transactions were 
recorded for this parcel.  Land Registry records were available up until December 23, 2008. 
 
The south half of the north half of Lot 30, Concession III, which had been purchased by Thomas Morrow, 
remained in the Morrow family until it was transferred to William Burton Lowe and Elizabeth Anne Lowe 
by Thomas’ wife, Edna, in 1938 (NLR 12660).  The Lowes subsequently transfered the south half of the 
north half of Concession III, Lot 30 to their daughter, Doris E. Stewart, upon their death in 1967 (NLR 
57866).  No further property transactions were recorded for this parcel.   



Historical and Associative Value 
Land Registry records were available up until December 23, 2008. 
 
The northernmost quarter of Lot 30, Concession III were transferred from Joseph Garratt to Jonathan 
German in 1861, subject to a life lease of this parcel (NLR C33).  Jonathan’s son, Andrew German, sold 
this portion of Lot 30, Concession III to Joseph Horsley in 1924 (NLR 11151).  Horsley subsequently sold 
this parcel to a Felix and Jean Genereaux in 1938.  Felix and Jean Generaux retained ownership for 
twelve years before selling it to Homer and Elsie Lowe (NLR 12933 and 14146).  The Lowes would also 
only retain this portion of the lot for a subsequent twelve years.  It was then sold to Cornelius and Grace 
Top in 1962 (NLR 29546).  The Tops subsequently sold the northernmost quarter of Lot 30, Concession 
III to Carl and Isobel Wilson in 1984 (NLR 117688).  No further property transactions were recorded for 
this parcel.  Land Registry records were available up until December 23, 2008. 
 
1151County Road 26 does not sufficiently demonstrate historical association, contributions to community 
history, or demonstration of the representative work of a significant individual to warrant designation 
under the Ontario Heritage Act. 
Sources 

• Belden, H.  Illustrated Historical Atlas of the Counties of Northumberland and Durham, Ontario.  
Toronto: H. Belden & Company, 1878. 

• Foster, Lois.  A Brief History of the Ancestors of John M. Parrott of Belleville and his farm on 
Dundas Street, East.  National Archives of Canada, CAIN Number 272342.  1984. 

• Northumberland County Land Registry Records. 
 
Contextual Value 

 
View from driveway of 1151 County Road 26 
towards Brighton Landfill (view southwest; January 
7, 2014). 

 
View from front porch of 1151 County Road 26 
towards Brighton Landfill (view southwest; January 
7, 2014). 

Community Character 
Is the property important in defining, maintaining, or supporting the character of the 
area? 

Yes 
☐ 

No 
☒ 

While the historic rural character of the area would be supported by an active farmstead, 1151 County 
Road 26 does not appear to be an active farmstead.  Following the establishment of the Brighton Landfill 
in 1975, the character of the surrounding area has transitioned from a rural area to a rural-industrial area.  
While farms and agricultural operations are still prominent in the area, industrial activities (including the 
Landfill site) have altered the character of the area. 
 
The limited visibility of the property limits this potential value.  The setback and vegetation restrictions 
potential views to the property.  Therefore, none of the structures located on 1151 County Road 26 are 



Contextual Value 
important features of the area and are not important in defining, maintaining, or supporting the rural 
character of the area. 
Context 
Is the property physically, functionally, visually, or historically linked to its 
surroundings? 

Yes 
☐ 

No 
☒ 

1010 County Road 26 is not physically, functionally, visually, or historically linked to its surroundings.  The 
setback and vegetation limits views to the property.  Limited visibility of the property diminishes potential 
contextual contributions of the property to its surroundings. 
Landmark 
Is the property a landmark? 

Yes 
☐ 

No 
☒ 

1151 County Road 26 is not a landmark. 
Summary 
1151 County Road 26 does not demonstrate contextual value. 
Sources 

• Site visits (September 16, 2011 and January 7, 2014). 
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Stone Fence on north side of Dalwood Road 
 



Evaluation of Cultural Heritage Value or Interest 
Prepared By: 

Kyle Gonyou, Stephen 
Jarrett & Marcus 
Létourneau 

Month/Year: January 2014 

Address: 
Dalwood Road, 
Municipality of Brighton, 
County of 
Northumberland 

Building Name: 
Stone fence on the 
north side of Dalwood 
Road, west of County 
Road 26 

Date of Construction: Unknown Original Property 
Owner:  

 
Stone fence on the north side of Dalwood Road, west of County Road 26 (September 16, 2011). 
Criteria for Determining Cultural Heritage Value or Interest 
 Yes No 
Design Value ☐ ☒ 
Historical Value ☐ ☒ 
Contextual Value ☐ ☒ 

 
A property may be designated under Part IV, Section 29 of the 
Ontario Heritage Act if it meets one of more of the above criteria. 
Ontario Heritage Act Regulation 09/06                                             



Evaluation of Cultural Heritage Value or Interest 
Prepared By: 

Kyle Gonyou, Stephen 
Jarrett & Marcus 
Létourneau 

Month/Year: January 2014 
 

Design or Physical Value 
Architecture 
Is the property a rare, unique, representative, or early example of a style, type, 
expression, material, or construction method? 

Yes 
☐ 

No 
☒ 

The stone fence is not a rare, unique, representative, or early example of a style, type, expression, 
material, or construction method.  It is a basic and rudimentary delineation of a property boundary.  It 
distinguishes the boundary between the private property of the farm field and the publically-accessible 
Dalwood Road.  This type of definition of public and private property is prolific, and the stone fence on the 
north side of Dalwood Road is not exemplary of this type. 
Craftsmanship/Artistic Merit 
Does the property display a high degree of craftsmanship or artistic merit? 

Yes 
☐ 

No 
☒ 

The stone fence does not display craftsmanship or artistic merit.  The fence was constructed using a 
basic technique of piling field stone.  No mortar was used in the construction. This technique required no 
skilled craftsmanship or artistic consideration; it is of basic and common method. 
Technical/Scientific Merit 
Does the property demonstrate a high degree of technical or scientific achievement? 

Yes 
☐ 

No 
☒ 

The stone fence does not demonstrate technical or scientific achievement.  It was constructed using a 
basic piling technique. 
Summary 
Fences are functional structures that distinguish two distinct spaces (Fytche 2012, 11).  In the case of the 
stone fence on the north side of Dalwood Road, it serves to delineate the boundary between a private 
farm field and a publically accessible road.  It was constructed utilizing a basic and rudimentary technique 
of piling field stone in a linear fashion.  It is a functional and semi-organized method for locating stones 
removed from agricultural fields.  No mortar was used in the construction of this fence.  This technique 
requires no skilled craftsmanship or artist consideration; and does not demonstrate technical or scientific 
achievement.  It was built using a basic and unremarkable method, resulting in a stone fence which has 
deteriorated since its construction.  Overgrown vegetation obscures the potential visibility of the remnants 
of the stone fence.  This vegetation is also believed to have contributed to the deterioration of the integrity 
of the stone fence. 
 
The stone fence on the north side of Dalwood Road does not demonstrate physical or design value. 
Sources 

• Belden, H.  Illustrated Historical Atlas of the Counties of Northumberland and Durham, Ontario.  
Toronto: H. Belden & Company, 1878. 

• Flytche, Eugene L.  Good Fences Make Good Neighbours.  Self-published. Almonte, 2012. 

• Site visits (September 16, 2011 and January 7, 2014). 

 
Historical and Associative Value 
Historical Associations 
Does the property have direct associations with a theme, event, belief, person, 
activity, organization, or institution that is significant to a community? 

Yes 
☐ 

No 
☒ 

The stone fence does not maintain any direct associations with a theme, event, belief, person, activity, 



Historical and Associative Value 
organization or institution that is significant to a community.  It is highly obscured and not maintained 
which demonstrates the lack of community interest in this potential resource. 
Community History 
Does the property yield, or have the potential to yield, information that contributes to 
an understanding of a community or culture? 

Yes 
☐ 

No 
☒ 

The stone fence does not yield, or have the potential to yield, information that contributes to an 
understanding of a community or culture.  Stone fences are not uncommon in some areas of Ontario.  
There are many other examples of more significant stone fences in other areas, such as Amherst Island 
or Caledon,  that have contributed to an understanding of stone fence construction in Ontario. 
 
Additionally, consultation with the Municipality of Brighton, the County of Northumberland, the 
Northumberland and the Quinte branches of the Architectural Conservancy of Ontario identified no 
community value or interest in the stone fence. 
Representative Work 
Does the property demonstrate or reflect the work or ideas of an architect, artist, 
building, designer, or theorist who is significant to a community? 

Yes 
☐ 

No 
☒ 

The stone fence does not appear to demonstrate or reflect the work or ideas of an architect, artist, 
building, designer, or theorist who is significant to a community.  It is a functional and semi-organized 
method for locating stones removed from agricultural fields. 
Summary 
Following the clearing of indigenous forest by early settlers, a subsequent clearing of stone from the soil 
was required before active agricultural production could commence.  The stones collected from the fields 
could be used for a variety of purposes; the collection of which was often the responsibility of farm 
children (Flytche 2012, 27).  “Stones picked from rock soil so that a plough could pass without losing too 
many points have been piled up along property lines or along field boundaries merely to find an out-of-
the-way place for them” (Flytche 2012, 28).  The construction of stone fences was a laborious and time 
consuming undertaking where design and artistic considerations were not always important.  Rounded 
field stones proved a less successful fence-building material than flat stone obtained from different 
geological formations.  In situations that provided these less suitable materials, more basic, dry-piled 
stone fences exist. 
 
The stone fence on the north side of Dalwood Road does not appear to be associated with a community, 
nor does it demonstrate information that contributes to an understanding of a community or culture that is 
not presently better represented by another example of a stone fence.  Stone fences are not uncommon 
in some areas of Ontario, with exemplary stone fences in Amherst Island and Caledon.  Furthermore, the 
stone fence does not appear to be a representative work of an architect, artist, building, designer, or 
theorist.  It is a functional and semi-organized method for locating stones removed from agricultural fields. 
 
Dalwood Road is a historic concession road.  It divides Concession II and Concession III of the former 
Murray Township on an east-west orientation.  County Road 26 runs on a north-south axis between Lots 
31 and 32 in Concession II and Lots 30 and 31 in Concession III.  This results in a jog in the road; 
historically, Dalwood Road provided a link between this disconnect.  When County Road 26 was rerouted 
to straighten the road, the role of Dalwood Road as a connection road ended. 
 
The road allowance for Dalwood Road is noted on Belden’s Illustrated Historical Atlas of the Counties of 
Northumberland and Durham (1878), and continued to the east and west of County Road 26 between 
Concession II and Concession III.  No dwellings appear to be located along Dalwood Road within the site 
vicinity in Belden’s Atlas; more dwellings appear to be concentrated along Carman Road and County 
Road 26.  Transportation networks noted on Belden’s Atlas identify the historic alignment of County Road 
26.  This 1928 and 1949 Air Photographs of the site vicinity recorded the historic alignment of County 
Road 26 as well.  The road allowance for Dalwood Road was not opened east of County Road 26.  
Details of the stone fence are not discernable in the 1928 or 1949 Air Photographs, although a linear 



Historical and Associative Value 
boundary formation appears to be visible on the north side of Dalwood Road.  This may be the stone 
fence accompanied by vegetation, such as trees.  The curvature of the jog in County Road 26 appears to 
have increased between 1928 and 1949, which emphasized the north-south route of County Road 26 and 
diminished the distinction of Dalwood Road.  By the 1967 Air Photograph, County Road 26 was realigned 
to alleviate this curvature, ultimately eliminating the role of Dalwood Road as a connection link.   
Linear vegetation on the north side of Dalwood Road, west of County Road 26, remained largely 
unaffected by the alteration in the 1967 Air Photograph.  Today, Dalwood Road is a dirt road.  It is not an 
important or arterial road, and it is not regularly maintained during the wintertime. 
 
The stone fence on the north side of Dalwood Road does not sufficiently demonstrate historical 
associations, contributions to community history, or demonstrate the representative work of a significant 
individual to warrant designation under the Ontario Heritage Act. 
Sources 

• Belden, H.  Illustrated Historical Atlas of the Counties of Northumberland and Durham, Ontario.  
Toronto: H. Belden & Company, 1878. 

• Flytche, Eugene L.  Good Fences Make Good Neighbours.  Self-published. Almonte, 2012. 
• National Air Photo Library.  Flight line A1915, Photograph 60.  1:50,000. October 10, 1928. 
• National Air Photo Library.  Flight line A11866, Photograph 28.  1:35,000. May 11, 1949. 
• National Air Photo Library.  Flight line A19868, Photograph 178.  1:25,000. April 28, 1967. 
• Northumberland County Land Registry Records. 
• Site visits (September 16, 2011 and January 7, 2014). 

 
Contextual Value 
Community Character 
Is the property important in defining, maintaining, or supporting the character of the 
area? 

Yes 
☐ 

No 
☒ 

Stone fences have traditionally been associated with rural, agricultural areas.  The character of the area 
surrounding the stone fence on the north side of Dalwood Road has transitioned since 1975, following the 
establishment of the Brighton Landfill.  The area has transitioned from a rural area to a rural-industrial 
area.  While farms and agricultural operations are still prominent in the area, industrial activities (including 
the Brighton Landfill site) have altered the character of the area. 
 
The stone fence is not highly visible or prominent with the heavily altered landscape in which it is located.  
Trees and overgrown vegetation obscure the linear formation of the stone fence.  Due to this, the stone 
fence is not important in defining or supporting the character of the area because it does presently 
contribute to it.  
Context 
Is the property physically, functionally, visually, or historically linked to its 
surroundings? 

Yes 
☐ 

No 
☒ 

As an indication of a property boundary, the stone fence was once physically, visually, and historically 
linked to its surroundings.  It was erected with the intention of visually and physically demarcating the 
boundaries of the farm field and private property, and distinguishing it from the publically accessible road.  
It was also likely a convenient place to locate stones removed from the field under cultivation.  However, 
over time, vegetation has overgrown the stone fence, and is believed to have caused some deterioration.  
The stone fence is not apparent and hardly recognizable from Dalwood Road.  Links to its surroundings 
are not maintained and have become diminished. 
 
Dalwood Road is a historic concession road.  It divides Concession II and Concession III of the former 
Murray Township.  Many of the roads in the area are historic concession roads.   
 



Historical and Associative Value 
Dalwood Road is of limited importance in the area; it is a secondary route which is not regularly 
maintained during the wintertime. 
Landmark 
Is the property a landmark? 

Yes 
☐ 

No 
☒ 

The stone fence is not a landmark.  Overgrown vegetation obscures the potential visibility of the stone 
fence line.  This vegetation is also believed to have contributed to the deterioration of the integrity of the 
stone fence.  It is also setback from Dalwood Road, limiting its streetscape presence and potential value. 
Summary 
Stone fences have been traditionally associated with rural, agricultural areas.  However, this concept has 
transitioned in the shift from a land-based rural-agricultural economy to an urban and industrial economy 
(Flytche 2012, 28).  New stone fences are rarely found in rural areas today.  Due to the labour and cost of 
materials, new stone fences have become a more expensive fencing material than other fencing options 
and rarely used in contemporary rural settings.  While stone fences may be considered rare in some 
areas, there are numerous and uncountable examples in Ontario. 
 
The stone fence is not readily visible.  While, in theory, a stone fence could potentially be associated with 
an area of rural character, the area in which the stone fence is located has undergone a significant shift to 
a rural-industrial character since the establishment of the Brighton Landfill in 1975.  Any association with 
community character is obscured by the limited visibility and degraded condition of the stone fence.  The 
stone fence is not apparent and hardly recognizable from Dalwood Road.  It may have once been a more 
significant component of its surroundings; however, time and its limited visibility has obscured this 
potential contextual value. 
 
The stone fence on the north side of Dalwood Road does not demonstrate contextual value. 
Sources 

• Site visits (September 16, 2011 and January 7, 2014). 
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Attachment B – Revised Figure 2.1-2 
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Attachment C – Previously Disturbed Site 
Areas 

  



 



BRIGHTON
LANDFILL SITE

1Mississauga, Ontario, Canada

DESIGN

PROJECT No. FILE No.

CAD

CHECK

REVIEW

SCALE REV.

DRAWING No.

1211880020AB001.dwg12-1188-0020

AS SHOWN BFSB 6/1/2012

FC 6/20/2012

CV 6/20/2012

FSB 6/20/2012

TITLEPAGE1

EXISTING CONDITIONS SITE PLAN (NOVEMBER 2009)

POST WASTE EXCAVATION CONTOURS (AUGUST 2012)

PROPOSED FINISHED BASE GRADE CONTOURS (PRIOR TO LINER CONSTRUCTION)

BASE GRADE CROSS-SECTIONS A-A' AND B-B'

PROPOSED LEACHATE COLLECTION SYSTEM LAYOUT

TYPICAL DETAILS - ACCESS ROAD AND BASE LINER

TYPICAL DETAILS - BASE LINER AND  LEACHATE COLLECTION SYSTEM

TYPICAL DETAILS - LEACHATE COLLECTION SYSTEM MAINTENANCE HOLE 6 (WET WELL)

TYPICAL DETAILS LEACHATE COLLECTION SYSTEM MAINTENANCE HOLE 7 AND MISC.

DRAWING TITLEDWG. NO.

DRAWING INDEX

2

3

4

5

6

7

8

9

10

COUNTY OF NORTHUMBERLAND

NEW CELL (SOUTHWESTERN HALF) CONSTRUCTION
BRIGHTON LANDFILL, CONTRACT NO. 29-12

REVISION DESCRIPTION CAD CHK RVWDESDATEREV

A JUNE 11, 2012 FSB ISSUED DRAFT FOR REVIEW FC CV FSB

KEY PLAN

ADAM McCUE
MANAGER OF WASTE,

TECHNICAL SUPPORT & COMUNICATIONS
COUNTY OF NORTHUMBERLAND

N

E

S

W

0

SCALE

1 1 2

1:50,000 KM

PROPOSED FINAL BASE AND ACCESS ROAD CONTOURS  (PRIOR TO WASTE PLACEMENT)11

B JUNE 20, 2012 FSB ISSUED FOR TENDER FC CV FSB

PROPOSED WET WELL REMOTE MONITORING PLAN AND TYPICAL DETAILS12



LEACHATE
WET WELL

EXISTING ACTIVE CELL
(EASTERN HALF)

EXISTING ACTIVE CELL
(WESTERN HALF)

EXISTING CAPPED
LANDFILL AREA

(INACTIVE)

C
O

UN
TY

 R
O

AD
 N

o.
 2

6

SCALE

S.I.B.

I.B.

S.I.B.

GRAVEL

GATE

SHOP

R.I.B.

S.I.B.

X
X

X
X

X
X

X
X

X
X

X

X

X

X

XX
X

X
X

X
X

X
X

X
X

X

X

SOUTHWEST
POND NO. 2

EAST POND
NO.1

S.I.B.

HOUSEHOLD
HAZARDOUS

WASTE
DROP-OFF AREA

 450 CSP

 350 C

500Ø C.S.P.

300Ø C.S.P.

400Ø C.S.P.

300Ø C.S.P.

COMPOST

GRAVEL

ASPHALT

SW-1

SW-4

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X

X
X

X
X

X
X

X
X

X
X

X
X

DITCH

DITCH

GRAVEL  
    

ROAD

GRAVEL             ROAD

STORMWATER
MANAGEMENT

POND  NO. 3

MULCH

BRUSH
CUTTINGS

SCALE HOUSE

X

X

X

X

X

X

X

6m
 W

ID
E 

TE
M

PO
RA

RY 
AC

CE
SS

 R
OAD

 A
ND

 D
IT

CH

ACCESS ROAD

P
E

R
IM

E
TE

R
 A

C
C

ES
S 

R
O

AD

MH-03

PROPOSED NEW CELL
(SOUTHWESTERN HALF)

(FORMER SPECIAL DISPOSAL AREA)

C
O

U
N

TY
 R

O
AD

 N
o.

 2
6

ACCESS ROAD

PE
RIM

ET
ER

 A
CCE

SS
 R

OAD

AC
CE

SS
 R

OA
D

PROPOSED NEW CELL
(SOUTHWESTERN HALF)

(FORMER SPECIAL DISPOSAL AREA)

LIMIT OF GRUBBING AND
TREE REMOVAL (~ 0.13 Ha)

BORROW
AREA

(~ 1.08 Ha)

SITE
ENTRANCE

EXISTING CONDITIONS
SITE PLAN

(NOVEMBER 2009)

2Mississauga, Ontario, Canada

REVISION DESCRIPTION CAD CHK RVWDESDATEREV

A JUNE 11, 2012 FSB ISSUED DRAFT FOR REVIEW FC CV FSB

TITLE

DESIGN

PROJECT No. FILE No.

CAD

CHECK

REVIEW

SCALE REV.

PROJECT

DRAWING No.

1211880020AB002.dwg12-1188-0020

AS SHOWN BFSB 6/1/2012

FC 6/19/2012

CV 6/19/2012

FSB 6/19/2012

REFERENCES:

NOTES:

PARCEL LOT LINES

SITE PROPERTY BOUNDARY

EXISTING LIMIT OF WASTE (APRIL 2009)

APPROVED LIMIT OF WASTE (MARCH 2007)

EXISTING GROUND SURFACE CONTOUR (masl)
(1m CONTOUR INTERVAL)

EXISTING ROAD

EXISTING SURFACE DRAINAGE DITCH

EXISTING PERIMETER BERM

EXISTING FENCELINE

EXISTING TREELINE

EXISTING RIP-RAP

HORIZONTAL/VERTICAL CONTROL TEMPORARY BENCHMARK

LEGEND:

1. HORIZONTAL AND VERTICAL CONTROL IS BASED ON TEMPORARY
BENCHMARKS:

TBM No.1: ELEVATION 230.361m, NORTHING 1168.914, EASTING 892.496,
NAIL NORTH OF FORMER KENNEL
TBM No.2: ELEVATION 218.486m, NORTHING 1117.700, EASTING 949.209,
NAIL SOUTH OF SCALE
TBM No.3: ELEVATION 218.086m, NORTHING 1174.531, EASTING 1052.451,
NAIL NORTH SIDE OF LANDFILL ENTRANCE
TBM No.4: ELEVATION 219.929m, NORTHING 1054.656, EASTING 964.894,
NAIL NORTH OF PUBLIC DROP-OFF AREA

TEMPORARY BENCHMARKS TO BE VERIFIED AND CONFIRMED IN THE
FIELD PRIOR TO CONSTRUCTION.

1. TOPOGRAPHIC BASE PLAN IS BASED ON TOPOGRAPHIC SURVEY DATED
NOVEMBER 2009 FROM AS-BUILT SITE PLAN, NEW CELL (WESTERN HALF)
DEVELOPMENT "AS-BUILT" DRAWINGS, CONTRACT NO. 21-09, DWG. NO.
102B, REV. A, ISSUED FEBRUARY 2, 2010, PRODUCED BY AMEC AND
PROVIDED BY THE COUNTY OF NORTHUMBERLAND.

2. EXISTING GROUND CONTOURS ORIGINALLY PROVIDED BY THE COUNTY
OF NORTHUMBERLAND AND REVISED BASED ON TOPOGRAPHIC SURVEY
UPDATE COMPLETED BY SYLVESTER & BROWN LIMITED IN APRIL 2007
AND APRIL 2009.

N

E

S

W

0

SCALE

20 20 40

1:1000 METRES

B JUNE 20, 2012 FSB ISSUED FOR TENDER FC CV FSB

COUNTY OF NORTHUMBERLAND
NEW CELL (SOUTHWESTERN HALF) CONSTRUCTION

BRIGHTON LANDFILL, COUNTY OF NORTHUMBERLAND
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Attachment E – Brighton Landfill Letter 
  



 







 

Attachment F – Windroses for 
Peterborough and Brighton 
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The comparison of Peterborough and Brighton windroses are displayed in Figure 1.  

Peterborough data were retrieved from the Ministry of the Environment (MOE)1. The data are prepared by MOE 
for AERMOD modeling purposes for Eastern Region - Ottawa, Peterborough, Belleville.  The data type is surface 
data for land use of crops. This dataset represent regional climate.  

Data for Brighton were provided by Mr. John Liu of MOE.   

In comparing the two data sets, there is similar pattern of wind direction and wind speed frequency.  The 
Brighton data set has a higher number of calm days with slightly lower average windspeeds, however the impact 
on the model results is minimal.  When comparing to the standards the maximum value is used and this would 
have captured using the Regional MOE data.  Frequency will be considered during the ECA application process. 

 

                                                      
1 Peterborough data were retrieved from http://www.ene.gov.on.ca/environment/en/industry/standards/industrial_air_emissions/air_pollution/STDPROD_084104.html on December 13, 
2013.  
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Figure 1: Comparison of Peterborough Station and Brighton Windroses. 
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Planning, Design, and Operational Factors that Affect Odor Control at 
Composting Facilities 

 
Eliot Epstein, Ph.D. 

Nerissa Wu 
E&A Environmental Consultants, Inc. 

95 Washington Street, Suite 218 
Canton, MA 02021 

 
 
Odors are often the greatest source of public complaints with which a composting facility 
must contend.  As residential and commercial developments begin to encroach on once 
remotely located facilities, off-site odor impacts become an issue of concern.  To further 
exacerbate the situation, the encroachment is often a result of increased populations; 
more people produce more waste, and facilities must therefore deal with expansion 
pressures while working to improve odor control.  
 
This paper will address several key issues related to odor control.  First, it will outline the 
sources of odor on site and operational parameters which can be monitored to minimize 
odor generation.  Second, it will discuss the development of an odor balance which can 
be used to compare the relative generation of odor from different sources.  Odor control 
measures to eliminate primary sources will then be described.  Finally, odor modeling, a 
tool which can be used to evaluate odor control, operational, and siting parameter and 
their impacts on odor dispersion, will be presented. 
 
ODOR SOURCES 
 
There are many potential odor sources at a composting facility.  The most obvious 
sources of odor include the delivery and mixing of raw feedstock materials, active 
composting, and curing.  There are many other potential odor sources including the 
movement of compost and raw materials around the site, leachate puddles, screening and 
storage of final product.  In addition to general housekeeping issues such as maintaining a 
clean site, optimization of the composting process can help minimize odor generation.  
Key issues to consider are feedstock handling, mix ratios, aeration rates, and temperature 
control. 
 
Feedstock Handling 
 
Different feedstocks have different odor potential.  For example, raw sewage sludge has 
more odor potential than digested sludge or treated biosolids.  Grass is typically a 
significant source of odor at yard waste facilities.  Fish wastes and certain vegetable 
wastes are more odorous than food processing wastes.  Facilities should be prepared to 
handle incoming waste appropriately and to mix putrescible materials with bulking 
agents such as woodchips or leaves immediately after they arrive.   
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Mix Ratios 
 
The ratio of materials combined to form the compost feedstock is significant because it 
determines the moisture content, the pore space, and the carbon to nitrogen (C:N) ratio of 
the mix.  For most composting systems, the initial solids content of the compost mix 
should be at least 40 percent (less than 60 percent moisture).  Excess moisture reduces 
pore space and impedes the even flow of air through the composting material resulting in 
anaerobic pockets.  Insufficient moisture inhibits the microbial composting activity, 
slowing degradation.  The C:N ratio of a composting mix should be approximately 30:1.  
A lower ratio (excess nitrogen) results in the loss of ammonia which may lead to odor 
problems.  A mix with a higher C:N ratio may have insufficient nitrogen for optimum 
microbial degradation of carbon, and composting will be slowed.   
 
Aeration Rates 
 
Aeration is one of the most important elements of a composting system because oxygen 
is essential to microbial activity.  Although both aerobic and anaerobic degradation can 
result in odors, more odorous compounds are generated under anaerobic conditions than 
aerobic conditions.  Compost piles are aerated by agitation, in the case of windrow 
systems, forced aeration operated by mechanical blowers, in the case of aerated static 
piles, and by both forced aeration and agitation in many in-vessel systems.  The aeration 
system must be carefully sized to provide enough air to composting microbes without 
excessively removing heat and moisture from the pile.  Moisture content and pore size 
are important elements to a proper aeration system; excess moisture or overly dense 
material will impede aeration and increases the potential for odor generation. 
 
Temperature 
 
Temperature control of composting piles through the adjustment of aeration rates is also 
an important operational parameter.  There is conflicting data regarding the effect of high 
temperatures on odor generation.  Higher temperatures typically result in increased odor 
generation; odor character and strength of compounds formed at higher temperatures is 
quite discernable even at large distances.  However, if material composts at higher 
temperatures, less air is used to cool the pile, and therefore, the volume of emissions is 
lower.  Total odor generation is a function of both odor concentration and the volume of 
emissions from a pile; the overall effect of higher pile temperatures is not clear. However, 
it is certain that maintaining uniform temperatures throughout piles and optimizing the 
rate of composting will help to minimize odor generation. 
 
DEVELOPING AN ODOR BALANCE 
 
Although operational changes can help to minimize odors, many well-run facilities 
encounter odor problems because of the proximity of their neighbors.  Before odor 
control work is undertaken, an odor balance should be developed to determine what the 
primary odor sources are.  An odor balance is tally of the total number of odor units  
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generated by specific odor sources.  The total number of odor units is a function of the 
concentration of odor, expressed in dilutions to threshold or odor units per cubic meter, 
the total emissions rate from a source, and the duration of odor generation.  The odor 
balance can help to prioritize odor control actions by determining which sources 
contribute the largest percentage of odor units.   
 
Odor Sampling and Measurement 
 
Odor sampling methodology is similar to sampling for any air contaminants.  Samples are 
captured from pile or biofilter surfaces, or from plumes generated from volume or point 
sources and sealed in Tedlar bags.  Bags are then shipped to laboratories for odor 
analysis.   
 
Odor concentration is determined by odor panel analysis.  An odor panel is a group of 
eight or more trained individuals who are presented with an odor at decreasing levels of 
dilution (increasing concentration). The panelists are concurrently presented with non-
odorous air at additional sniff ports and asked to identify the sample which contains the 
odorous air.  The point at which one-half of the panel members can detect which sample 
contains the odorous air is considered the dilution threshold, or the number of volumes of 
fresh air needed to dilute a volume of odorous air in order to render it undetectable. 
 
The dilution threshold, expressed as dilutions to threshold (D/T) or ED50, is also 
expressed in terms of odor units per unit volume of air.  Since the number of odor units 
generated by a particular source is a function both of the odor concentration (odor units 
per volume air) and the volume of air generated by a source, flow rates from piles, 
biofilters, or other odor sources are also measured.  These measurements are used to 
formulate an odor balance. 
 
Odor panels also analyze odor for intensity.  Odor intensity measures the sharpness or the 
potential to cause odor impacts of a particular odor.  A high intensity odor would create 
odor impacts even at low concentration while a low intensity odor could be present in 
relatively high concentrations before causing nuisance conditions.  Odor intensity is 
measured by comparing an odor sample at different concentrations to a standard scale of 
intensity.  A dose-response curve is thereby created which can be used to determine the 
concentration at which a particular odor will cause odor impacts.   
 
Table 1 is an example of an odor balance that was constructed for a windrow composting 
facility.  The second column shows the concentration of odor emissions from specific 
sources.  The third column shows the number of hours each day that each source is 
active.  The flux rate, or the volume of odorous air generated per square meter of surface 
area per unit time is not listed in the table but is used to calculate the total number of odor 
units generated per day, listed in the fourth column. 
 
As shown, 27 percent of the odors were generated by composting windrows and 62 
percent of odors were generated by curing piles.  Although turning was generating the 
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strongest concentration of odors, the short duration of turning, as compared with the 
constant surface area source of large curing piles, actually resulted in fewer odor units 
overall.  An odor balance is a good preliminary indication of what the primary odor 
sources on a site are; odor mitigation measures can therefore be designed for maximum 
effectiveness.  It should be noted however that odor dispersion from a site is not simply a 
matter of the number of odor units generated; there are many parameters to consider 
including source dimensions, topography, and the hours of emissions.  Odor balances 
also do not take odor intensity into account; for example, while new compost piles may 
not produce the highest number of odor units, the intensity of the odor generated may be 
higher because of the types of compounds formed during the early stages of composting.  
Higher intensity odors are detectable at lower concentration and therefore have a 
relatively higher potential to cause odor impacts. 
 
Table 1 – Odor Balance – Windrow Composting Facility 
Source Odor 

Concentration 
Duration 
(hours/day) 

Total Emissions 
(103 odor 
units/day) 

Percentage 

Feedstock Delivery and 
Storage 

   1.0 

   Feedstock delivery 200 8 77  
   Feedstock storage 386 24 14,895  
   Feedstock transfer 82 8 26  
Feedstock Mixing    1.0 
   Mixing 1500 8 468  
   Mix pile storage 386 24 14,895  
   Mix pile transfer 82 8 26  
Composting     27.1 
   Pile construction 82 8 26  
   Surface (1-5 days) 1370 24 169,174  
   Turning (1-5 days) 5460 0.8 10,319  
   Surface (6-10 days) 1500 24 185,227  
   Turning (6-10 days) 7080 0.8 13,381  
   Surface (11-20 days) 23 24 2,840  
   Turning (11-20 days) 5000 0.8 12,600  
   Surface (21-28 days) 89 24 10,990  
   Turning (21-28 days) 3000 0.8 7,560  
   Pile tear down 82 8 26  
Curing    61.6 
   Surface (1-7 days) 7080 24 455,350  
   Surface (8-28 days) 7080 24 455,350  
  Surface (29-70 days) 177 24 22,767  
   Pile tear down 7080 8 2,209  
Post-Processing    7.7 
  Screening 1000 8 312  
  Storage 1000 24 115,767  
  Transfer 1000 8 312  
Standing Water    1.7 
   Compost runoff 149 24 3,833  
   Curing runoff 149 24 17,249  
   Agitated curing runoff 12800 24 3,994  
Total    1,519,672  
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ODOR MITIGATION 
 
There are several means to mitigate site odor.  These include counteractants and masking 
agents which are sprayed over a site or specific odor sources, chemical scrubbers which 
adsorb or oxidize odorous gases by passing emissions through scrubbant solutions, and 
biofilters which utilize natural microbial activity to break down odorous compounds. 
 
Counteractants and Masking Agents 
 
Both counteractants and masking agents are typically applied through a fine-mist spray 
system.  The mist can be sprayed directly over odor sources, or mist may be sprayed from 
points along the perimeter to prevent odor from moving off-site.  Masking agents are 
designed to cover up odors while counteractants are meant to react with odorous 
compounds and alter their character and intensity.  In both cases, the effectiveness 
depends in large part on ensuring contact between odorous compounds and the spray 
particles. In general, they have not been very successful at composting facilities. 
 
Chemical Scrubbers 
 
Chemical scrubber systems pass scrubbant solutions through the emissions air stream to 
remove odorous gases by adsorption or oxidation.  Scrubbers are typically best suited to 
low-volume, high-concentration odorous exhaust air, so they are not always appropriate 
for composting facilities which generate a large volume of exhaust.  In addition, since 
compost exhaust typically contains multiple odor-causing compounds, multi-stage 
scrubber systems are often required for effective odor control.  The use of scrubbers 
requires chemical handling and storage, and scrubbers can be expensive to maintain 
because of the cost of the chemical agents. 
 
Biofilters 
 
 Biofilters use the naturally occurring microbial populations within a solid media matrix 
to adsorb and biologically degrade odorous air pollutants.  Biofilter media typically 
consists of compost, bark, woodchips, soil, sand, or a mixture of these and other 
materials.  Biofilter design often includes a humidification system which moistens 
exhaust air as it moves from the composting process to the biofilter plenum.  The stone 
plenum and a system of aeration piping distribute the exhaust air evenly throughout the 
biofilter media which removes a wide range of odorous compounds as they pass through.  
The advantage of biofiltration is that the biological system can remove multiple 
compounds at low operating cost.  The primary disadvantage of biofilters is that they 
require a relatively large area. 
 
The success of any odor control system depends on the ability of the system to capture a 
high percentage of odorous emissions generated and the effectiveness of odor treatment.  
However, the potential for off-site odor impacts also depends on the dispersion patterns 
from an odor source.  Dispersion is dependent on source parameters such as height and 
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velocity, local topography, and meteorology.  Odor models can be used to determine the 
direction of dispersion and the potential for off-site odor impacts.   
 
ODOR MODELING 
 
Air dispersion modeling can be used to evaluate the movement of odor from a source and 
determine the extent and frequency of odor impacts on a surrounding community.  
Models are often used as part of the permitting process to determine if a proposed facility 
will create odor nuisance conditions.  Models are also used by existing facilities to 
evaluate proposed expansions or operational modifications.  For example, a model can be 
used to compare different odor control scenarios so that the most cost-effective solution 
can be identified.   
 
The model that is typically used for composting facilities is the EPA-recommended 
ISCST3 model.  This model takes local topographical and meteorological data into 
account and combines this information with emissions concentrations, site layout, 
operational parameters, and source dimensions to determine the movement of odors from 
the source.  The results are expressed as a series of isopleths, concentric circles which are 
drawn based on the maximum odor concentration projected to occur at points 
surrounding the facility.  An example of modeling results is shown in Figure 1. 
 
As shown, the source of odors is an open biofilter in the southwest corner of a facility.  
Odor dispersion isopleths show that off-site odor concentrations will range from 5-8 D/T 
along Highway 101 to 3-5 D/T in the residential development to the west.  Points along 
the border of the site are projected to experience concentrations in the range of 5-13 D/T.   
 
As discussed above, the concentration at which a particular odor creates nuisance 
conditions depends on the intensity of that specific odor. Odor analysis data from various 
composting operations has shown that compost odors typically constitute a nuisance 
condition at 5 D/T.  Based on this nuisance threshold of 5 D/T, all points on Figure 1 
which fall within the 5 D/T isopleth are projected to experience at least one 10-minute 
odor nuisance condition under the meteorological conditions modeled (typically 1-5 years 
of meteorological data are used).  The results of this model were unacceptable to the 
residents of the community as many of their homes, the school, and the local state park 
were projected to experience odor impacts.   
 
The model was therefore run with an enclosed biofilter with two roof vents.  Although in 
this scenario, the same number of odor units were still being emitted from the biofilter 
surface, enclosing the biofilter improved odor dispersion by several means.  First, since 
an enclosed biofilter must be sufficiently tall to allow a front-end loader access to the 
media, the roof vents were at a much higher height than the open biofilter.  The vents also 
released air at a higher velocity than the open biofilter.  Both added velocity and height 
increase the rate at which exhaust air will mix with ambient air, increasing dispersion.  In 
addition, make-up air added to the biofilter exhaust to boost biofilter emissions through 
the vents diluted the emissions before they were released.   
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The resulting model output is shown in Figure 2.  As shown, enclosing the biofilter 
greatly reduced the range of odor impacts, but there were still some off-site impacts 
projected.  The biofilter scenario was therefore run a third time; for the third scenario, an 
additional 10 percent make-up air was added to the exhaust, and the number of roof vents 
was increased to four.  As shown in Figure 3, the result for this scenario was a complete 
elimination of off-site odor impacts. 
 
The model can be used to project the number of odor impacts at a particular receptor 
point and to determine the conditions under which impacts are likely to take place.  A 
facility can then use this information to select the best odor control option.  For example, 
in the case of Scenario 2, if odor impacts were found to occur off-site only during late 
night hours, or only during winter weather conditions, a community might be satisfied 
with this odor control option.  Other communities might have a zero-tolerance policy and 
would not accept any odor impacts, regardless of the cost of mitigation.  The model 
allows a facility to examine options and their effectiveness before investing in site 
equipment or construction. 
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ProjectDetails
Project Name Brighton Landfill
Client Northumberland
Model c:\users\ksarmstrong\desktop\brighton_alt1.gss
Model Date 15/02/2012 9:29:37 AM
Comments
Start Year 1975
Operation Period 49
Simulation Period 150
Iterations 201

Confined Migration Pathway

Waste Composition
Year Composition

1975 England 2000-2010 waste streams

Newspapers

Water (%) SINGLE(30.0)

Cellulose (%) SINGLE(48.5)

Hemi-Cellulose (%) SINGLE(9.0)

Decomposition (%) SINGLE(35.0)

Magazines
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(42.3)
Hemi-Cellulose (%) SINGLE(9.4)
Decomposition (%) SINGLE(46.0)
Other paper
Domestic SINGLE(19.8)
Civic Amenity SINGLE(3.3)
Commercial SINGLE(28.8)
Industrial SINGLE(8.8)
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(87.4)
Hemi-Cellulose (%) SINGLE(8.4)
Decomposition (%) SINGLE(98.0)
Liquid cartons
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(57.3)
Hemi-Cellulose (%) SINGLE(9.9)
Decomposition (%) SINGLE(64.0)
Card packaging
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(57.3)
Hemi-Cellulose (%) SINGLE(9.9)
Decomposition (%) SINGLE(64.0)
Other card
Water (%) SINGLE(30.0)
Cellulose (%) SINGLE(57.3)
Hemi-Cellulose (%) SINGLE(9.9)
Decomposition (%) SINGLE(64.0)
Wood
Domestic SINGLE(3.0)
Civic Amenity SINGLE(11.2)
Commercial SINGLE(3.3)
Industrial SINGLE(5.0)
Water (%) SINGLE(20.0)
Cellulose (%) SINGLE(21.0)
Hemi-Cellulose (%) SINGLE(11.0)
Decomposition (%) SINGLE(75.0)
Textiles
Domestic SINGLE(3.3)
Civic Amenity SINGLE(2.3)
Commercial SINGLE(1.1)
Industrial SINGLE(0.3)
Water (%) SINGLE(25.0)
Cellulose (%) SINGLE(20.0)
Hemi-Cellulose (%) SINGLE(20.0)
Decomposition (%) SINGLE(50.0)
Disposable nappies
Domestic SINGLE(3.3)
Civic Amenity SINGLE(2.9)
Water (%) SINGLE(20.0)
Cellulose (%) SINGLE(25.0)
Hemi-Cellulose (%) SINGLE(25.0)
Decomposition (%) SINGLE(50.0)
Other misc. combustibles
Domestic SINGLE(0.3)
Civic Amenity SINGLE(4.2)
Commercial SINGLE(10.4)
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Industrial SINGLE(17.7)
Water (%) SINGLE(20.0)
Cellulose (%) SINGLE(25.0)
Hemi-Cellulose (%) SINGLE(25.0)
Decomposition (%) SINGLE(50.0)
Garden waste
Domestic SINGLE(16.0)
Civic Amenity SINGLE(32.1)
Commercial SINGLE(9.8)
Industrial SINGLE(4.7)
Water (%) SINGLE(65.0)
Cellulose (%) SINGLE(25.7)
Hemi-Cellulose (%) SINGLE(13.0)
Decomposition (%) SINGLE(62.0)
Other putrescible
Domestic SINGLE(25.6)
Civic Amenity SINGLE(14.8)
Commercial SINGLE(10.4)
Industrial SINGLE(6.8)
Water (%) SINGLE(65.0)
Cellulose (%) SINGLE(55.4)
Hemi-Cellulose (%) SINGLE(7.2)
Decomposition (%) SINGLE(76.0)
10mm fines
Domestic SINGLE(4.1)
Civic Amenity SINGLE(1.2)
Commercial SINGLE(1.9)
Industrial SINGLE(0.5)
Water (%) SINGLE(40.0)
Cellulose (%) SINGLE(25.0)
Hemi-Cellulose (%) SINGLE(25.0)
Decomposition (%) SINGLE(50.0)
Sewage sludge
Sewage Sludge SINGLE(100.0)
Water (%) SINGLE(70.0)
Cellulose (%) SINGLE(14.0)
Hemi-Cellulose (%) SINGLE(14.0)
Decomposition (%) SINGLE(75.0)
Composted organic material
Composted Organic Material SINGLE(100.0)
Water (%) SINGLE(30.0)
Cellulose (%) UNIFORM(7.47, 9.59)
Hemi-Cellulose (%) UNIFORM(7.47, 9.59)
Decomposition (%) SINGLE(57.0)
Incinerator ash
Commercial SINGLE(0.2)
Industrial SINGLE(25.5)
Incinerator Ash SINGLE(100.0)
Water (%) SINGLE(30.0)
Cellulose (%) TRIANGULAR(0.5, 0.7, 1.5)
Hemi-Cellulose (%) TRIANGULAR(0.5, 0.7, 1.5)
Decomposition (%) SINGLE(57.0)
Non degradable
Domestic SINGLE(24.6)
Civic Amenity SINGLE(28.0)
Commercial SINGLE(34.1)
Industrial SINGLE(30.7)
Inert SINGLE(100.0)
Water (%) SINGLE(0.0)
Cellulose (%) SINGLE(0.0)
Hemi-Cellulose (%) SINGLE(0.0)
Decomposition (%) SINGLE(0.0)
Calcium Sulphate (%)
Domestic TRIANGULAR(0.2, 0.35, 2.3)
Civic Amenity TRIANGULAR(0.2, 0.35, 2.3)
Composted Organic Material TRIANGULAR(0.2, 0.35, 2.3)
Incinerator Ash TRIANGULAR(0.2, 0.35, 2.3)
Residues from MRF TRIANGULAR(0.2, 0.35, 2.3)
Recycling Schemes TRIANGULAR(0.2, 0.35, 2.3)
Chemical Sludge TRIANGULAR(0.2, 0.35, 2.3)
Industrial Liquid Waste TRIANGULAR(0.2, 0.35, 2.3)
Iron (%)
Domestic TRIANGULAR(0.3, 4.8, 8.2)
Civic Amenity TRIANGULAR(0.3, 4.8, 8.2)
Commercial TRIANGULAR(0.3, 4.8, 8.2)
Industrial TRIANGULAR(0.3, 4.8, 8.2)
Inert TRIANGULAR(0.3, 4.8, 8.2)
Liquid Inert TRIANGULAR(0.3, 4.8, 8.2)
Sewage Sludge TRIANGULAR(0.3, 4.8, 8.2)
Composted Organic Material TRIANGULAR(0.3, 4.8, 8.2)
Incinerator Ash TRIANGULAR(0.3, 4.8, 8.2)



c:\users\ksarmstrong\desktop\brighton_alt1.gss 15/02/2012 9:29:37 AM 3/44

Residues from MRF TRIANGULAR(0.3, 4.8, 8.2)
Recycling Schemes TRIANGULAR(0.3, 4.8, 8.2)
Chemical Sludge TRIANGULAR(0.3, 4.8, 8.2)
Industrial Liquid Waste TRIANGULAR(0.3, 4.8, 8.2)
User Defined 1 TRIANGULAR(0.3, 4.8, 8.2)
User Defined 2 TRIANGULAR(0.3, 4.8, 8.2)
User Defined 3 TRIANGULAR(0.3, 4.8, 8.2)
1976 England 2000-2010 waste streams
1977 England 2000-2010 waste streams
1978 England 2000-2010 waste streams
1979 England 2000-2010 waste streams
1980 England 2000-2010 waste streams
1981 England 2000-2010 waste streams
1982 England 2000-2010 waste streams
1983 England 2000-2010 waste streams
1984 England 2000-2010 waste streams
1985 England 2000-2010 waste streams
1986 England 2000-2010 waste streams
1987 England 2000-2010 waste streams
1988 England 2000-2010 waste streams
1989 England 2000-2010 waste streams
1990 England 2000-2010 waste streams
1991 England 2000-2010 waste streams
1992 England 2000-2010 waste streams
1993 England 2000-2010 waste streams
1994 England 2000-2010 waste streams
1995 England 2000-2010 waste streams
1996 England 2000-2010 waste streams
1997 England 2000-2010 waste streams
1998 England 2000-2010 waste streams
1999 England 2000-2010 waste streams
2000 England 2000-2010 waste streams
2001 England 2000-2010 waste streams
2002 England 2000-2010 waste streams
2003 England 2000-2010 waste streams
2004 England 2000-2010 waste streams
2005 England 2000-2010 waste streams
2006 England 2000-2010 waste streams
2007 England 2000-2010 waste streams
2008 England 2000-2010 waste streams
2009 England 2000-2010 waste streams
2010 England 2000-2010 waste streams
2011 England 2000-2010 waste streams
2012 England 2000-2010 waste streams
2013 England 2000-2010 waste streams
2014 England 2000-2010 waste streams
2015 England 2000-2010 waste streams
2016 England 2000-2010 waste streams
2017 England 2000-2010 waste streams
2018 England 2000-2010 waste streams
2019 England 2000-2010 waste streams
2020 England 2000-2010 waste streams
2021 England 2000-2010 waste streams
2022 England 2000-2010 waste streams
2023 England 2000-2010 waste streams
Justification: [Default] Default Value

Trace Gases
No Combustion Products Selected

Phase B
Infiltration NORMAL(760.0, 76.0)
Justification: [Changed] From D&O

Waste Input
Year AmountDepositied (t)
1996 UNIFORM(2.10E+03, 2.57E+03)
1997 UNIFORM(2.94E+04, 3.59E+04)
1998 UNIFORM(2.94E+04, 3.59E+04)
1999 SINGLE(0.0)
2000 SINGLE(0.0)
2001 SINGLE(0.0)
2002 SINGLE(0.0)
2003 SINGLE(0.0)
2004 SINGLE(0.0)
2005 SINGLE(0.0)
2006 SINGLE(0.0)
2007 SINGLE(0.0)
2008 SINGLE(0.0)
2009 SINGLE(0.0)
2010 SINGLE(0.0)
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2011 SINGLE(0.0)
2012 SINGLE(0.0)
2013 SINGLE(0.0)
2014 UNIFORM(1.84E+04, 3.07E+04)
Justification: [Changed] Estimated

Waste Breakdown
1996
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1997
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1998
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1999
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2000
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2001
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2002
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2003
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2004
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2005
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2006
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2007
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2008
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2009
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2010
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2011
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2012
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2013
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2014
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
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Commercial UNIFORM(10.0, 20.0)
Justification: [Default] Default Value

Trace Gases
Source Gases Concentration [mg/m3]
1,1,1,2-Tetrafluorochloroethane LOGTRIANGULAR(0.002, 0.2, 2.0)
1,1,1-Trichlorotrifluoroethane LOGTRIANGULAR(0.005, 0.4, 8.0)
1,1,2-Trichloroethane LOGTRIANGULAR(0.004, 1.0, 10.0)
1,1-Dichloroethane LOGTRIANGULAR(0.02, 0.28, 3.9)
1,1-Dichloroethene LOGTRIANGULAR(0.03, 2.8, 19.0)
1,1-Dichlorotetrafluoroethane LOGTRIANGULAR(0.05, 0.25, 6.4)
1,2-Dichloropropane SINGLE(0.0)
1,2-Dichlorotetrafluoroethane LOGTRIANGULAR(0.01, 9.8, 300.0)
1-butanethiol LOGUNIFORM(1.00E-30, 8.00E-02)
1-Chloro-1,1-difluoroethane LOGTRIANGULAR(0.04, 0.57, 31.0)
2-butoxy ethanol LOGUNIFORM(1.00E-30, 5.00E-02)
2-Chloro-1,1,1-trifluoroethane LOGUNIFORM(0.05, 1.5)
2-Propanol LOGTRIANGULAR(0.005, 2.0, 34.0)
Acetalehyde (ethanal) LOGUNIFORM(0.075, 2.546)
Acetone LOGTRIANGULAR(0.005, 0.1, 50.0)
Acrylonitrile LOGTRIANGULAR(0.02, 0.4, 38.0)
Arsenic LOGTRIANGULAR(1.00E-04, 7.40E-03, 4.30E-01)
Benzene LOGTRIANGULAR(3.1, 15.0, 73.0)
Bromodichloromethane SINGLE(0.0)
Butadiene (modelled as 1,3-Butadiene) LOGUNIFORM(1.00E-30, 2.00E-02)
Butane LOGTRIANGULAR(0.19, 1.0, 709.0)
Butene isomers LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.80E+00)
Butyric acid LOGTRIANGULAR(1.00E-30, 1.00E-01, 1.75E+01)
Carbon disulphide LOGUNIFORM(0.9, 170.0)
Carbon monoxide LOGTRIANGULAR(0.11, 1.1, 5000.0)
Carbon tetrachloride (tetrachloromethane) LOGUNIFORM(1.00E-30, 2.00E-02)
Carbonyl sulphide LOGTRIANGULAR(0.006, 0.2, 4.4)
Chlorobenzene LOGUNIFORM(0.002, 3000.0)
Chlorodifluoromethane LOGTRIANGULAR(0.005, 0.1, 9900.0)
Chloroethane LOGUNIFORM(1.00E-30, 5.30E+00)
Chlorofluorocarbons (CFCs) (Total) LOGTRIANGULAR(0.06, 102.3, 1230.0)
Chlorofluoromethane LOGTRIANGULAR(0.008, 0.2, 110.0)
Chloroform (trichloromethane) LOGTRIANGULAR(1.00E-03, 2.00E-01, 7.00E+01)
Chlorotrifluoromethane LOGTRIANGULAR(0.1, 0.2, 49.0)
Dichlorodifluoromethane LOGTRIANGULAR(0.01, 9.0, 790.0)
Dichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 6.02E+02)
Dichloromethane (methylene chloride) LOGTRIANGULAR(1.00E-03, 2.00E-02, 1.52E+03)
Diethyl disulphide LOGTRIANGULAR(1.00E-03, 2.00E-02, 2.60E+00)
Dimethyl disulphide LOGTRIANGULAR(0.03, 0.17, 12.0)
Dimethyl sulphide LOGTRIANGULAR(0.03, 0.73, 24.3)
Ethane LOGTRIANGULAR(0.005, 6.25, 200.0)
Ethanethiol (ethyl mercaptan) LOGUNIFORM(1.00E-30, 8.00E-02)
Ethanol LOGTRIANGULAR(0.005, 0.2, 810.0)
Ethyl butyrate LOGUNIFORM(0.41, 42.0)
Ethyl toluene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 8.30E+00)
Ethylbenzene LOGTRIANGULAR(1.00E-03, 1.00E-03, 8.75E+02)
Ethylene UNIFORM(0.2, 5.8)
Ethylene dibromide SINGLE(0.0)
Ethylene dichloride LOGTRIANGULAR(0.006, 0.01, 1820.0)
Fluorotrichloromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Formaldehyde (methanal) LOGTRIANGULAR(0.026, 0.068, 0.188)
Freon 113 LOGTRIANGULAR(0.013, 4.8, 125.0)
Furan LOGTRIANGULAR(0.02, 0.82, 6.2)
Halons SINGLE(0.0)
Hexachlorocyclohexane (all isomers) SINGLE(0.0)
Hexane LOGTRIANGULAR(1.00E-03, 9.60E+00, 4.40E+01)
Hydrochlorofluorocarbons (HCFCs) (Total LOGTRIANGULAR(0.02, 128.8, 916.2)
Hydrofluorocarbons (HFCs) (Total) SINGLE(0.0)
Hydrogen sulphide LOGTRIANGULAR(2.4, 53.0, 580.0)
Limonene LOGTRIANGULAR(1.00E-03, 1.00E-01, 2.40E+02)
Mercury LOGUNIFORM(1.70E-04, 1.33E-03)
Methanethiol (methyl mercaptan) LOGUNIFORM(1.00E-30, 3.00E-01)
Methyl chloride (chloromethane) LOGTRIANGULAR(0.006, 0.2, 10.0)
Methyl chloroform (1,1,1-Trichloroethane) LOGTRIANGULAR(1.00E-03, 1.80E+02, 1.60E+03)
Methyl ethyl ketone (2-butanone) LOGTRIANGULAR(0.005, 0.005, 73.0)
Methyl isobutyl ketone LOGTRIANGULAR(0.005, 0.2, 9.9)
Nitric acid SINGLE(0.0)
Odour Units (Predicted) TRIANGULAR(5.00E+04, 1.25E+05, 2.50E+05)
PAH (reported as Naphthalene) LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.70E+01)
para-Dichlorobenzene (modelled as 
1,4-Dichlorobenzene) 

LOGTRIANGULAR(0.006, 0.05, 2.7)

Pentane LOGTRIANGULAR(0.02, 0.3, 105.0)
Pentene (all isomers) LOGTRIANGULAR(0.24, 3.5, 12.0)
Perfluorocarbons (PFCs) (Total) SINGLE(0.0)
Phenol SINGLE(0.0)
PM10s SINGLE(0.0)
Propane LOGTRIANGULAR(1.00E-03, 1.90E+00, 1.29E+01)
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Propanethiol LOGUNIFORM(1.00E-30, 9.00E-02)
Sulphide, total simulations with H2S LOGTRIANGULAR(1.00E-03, 2.40E+00, 5.58E+03)
Sulphide, total simulations without H2S LOGTRIANGULAR(5.00E-04, 8.00E-03, 3.50E+00)
t-1,2-Dichloroethene LOGTRIANGULAR(0.02, 0.24, 2.6)
Tetrachloroethane (modelled as 
1,1,2,2-Tetrachloroethane) 

LOGUNIFORM(1.00E-03, 5.00E+01)

Tetrachloroethylene (Tetrachloroethene) LOGTRIANGULAR(1.00E-03, 1.00E-02, 7.70E+03)
Toluene LOGTRIANGULAR(0.01, 0.1, 1250.0)
Total chloride (reported as HCl) LOGTRIANGULAR(14.7, 79.5, 850.0)
Total fluoride (reported as HF) LOGTRIANGULAR(5.6, 251.2, 735.0)
Trichlorobenzene (all isomers) LOGTRIANGULAR(0.01, 0.01, 0.13)
Trichloroethylene (trichloroethene) LOGTRIANGULAR(0.25, 1.65, 88.0)
Trichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Trichlorotrifluoroethane LOGTRIANGULAR(1.00E-03, 4.80E+00, 2.40E+01)
Trimethylbenzene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.87E+02)
Vinyl chloride (chloroethene, 
chloroethylene) 

LOGTRIANGULAR(1.1, 31.0, 730.0)

Xylene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-03, 6.18E+04)
Justification: [Default] Default Value
VOC Halflife NORMAL(4.11, 1.56)
Justification: [Default] Default Value

Waste Moisture Content
Degradation rate - Filling Phase Average
Justification: [Default] Default Value
Degradation rate - after change Average
Justification: [Default] Default Value
Waste Density UNIFORM(0.8, 1.2)
Justification: [Default] Default Value
Leachate Head SINGLE(1.0)
Justification: [Default] Default Value
Hydraulic Conductivity LOGUNIFORM(1.00E-09, 1.00E-05)
Justification: [Default] Default Value

Engineered Controls
Cap Single Clay
Cap Thickness UNIFORM(0.5, 0.7)
Cap Hydraulic Conductivity LOGUNIFORM(1.00E-08, 1.00E-07)
Justifications
Cap [Changed] From D&O
Cap Thickness [Changed] From D&O
Cap Hydraulic Conductivity [Changed] From D&O
liner Single Liner
Liner Thickness UNIFORM(0.5, 0.7)
Liner Hydraulic Conductivity LOGUNIFORM(1.00E-07, 1.00E-06)
Justifications
Liner [Changed] From D&O
Liner Thickness [Changed] From D&O
Liner Hydraulic Conductivit [Changed] From D&O
Justification: [Changed] Fissures Simulated
Methane Oxidation % TRIANGULAR(10.0, 25.0, 46.0)
Justification: [Changed] Default
Soil Depth UNIFORM(0.5, 0.7)
% Fissures SINGLE(10.0)
Land Raise Depth #UNDEFINED?

Geosphere
Ground Surface (mAOD) 219
Water Table (mAOD) 209
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)

Phase C1
Infiltration NORMAL(760.0, 76.0)
Justification: [Changed] From D&O

Waste Input
Year AmountDepositied (t)
1975 UNIFORM(8.82E+03, 1.08E+04)
1976 UNIFORM(8.82E+03, 1.08E+04)
1977 UNIFORM(8.82E+03, 1.08E+04)
1978 UNIFORM(8.82E+03, 1.08E+04)
1979 UNIFORM(8.82E+03, 1.08E+04)
1980 UNIFORM(8.82E+03, 1.08E+04)
Justification: [Changed] Estimated

Waste Breakdown
1975
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1976
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
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Commercial UNIFORM(10.0, 20.0)
1977
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1978
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1979
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1980
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
Justification: [Default] Default Value

Trace Gases
Source Gases Concentration [mg/m3]
1,1,1,2-Tetrafluorochloroethane LOGTRIANGULAR(0.002, 0.2, 2.0)
1,1,1-Trichlorotrifluoroethane LOGTRIANGULAR(0.005, 0.4, 8.0)
1,1,2-Trichloroethane LOGTRIANGULAR(0.004, 1.0, 10.0)
1,1-Dichloroethane LOGTRIANGULAR(0.02, 0.28, 3.9)
1,1-Dichloroethene LOGTRIANGULAR(0.03, 2.8, 19.0)
1,1-Dichlorotetrafluoroethane LOGTRIANGULAR(0.05, 0.25, 6.4)
1,2-Dichloropropane SINGLE(0.0)
1,2-Dichlorotetrafluoroethane LOGTRIANGULAR(0.01, 9.8, 300.0)
1-butanethiol LOGUNIFORM(1.00E-30, 8.00E-02)
1-Chloro-1,1-difluoroethane LOGTRIANGULAR(0.04, 0.57, 31.0)
2-butoxy ethanol LOGUNIFORM(1.00E-30, 5.00E-02)
2-Chloro-1,1,1-trifluoroethane LOGUNIFORM(0.05, 1.5)
2-Propanol LOGTRIANGULAR(0.005, 2.0, 34.0)
Acetalehyde (ethanal) LOGUNIFORM(0.075, 2.546)
Acetone LOGTRIANGULAR(0.005, 0.1, 50.0)
Acrylonitrile LOGTRIANGULAR(0.02, 0.4, 38.0)
Arsenic LOGTRIANGULAR(1.00E-04, 7.40E-03, 4.30E-01)
Benzene LOGTRIANGULAR(3.1, 15.0, 73.0)
Bromodichloromethane SINGLE(0.0)
Butadiene (modelled as 1,3-Butadiene) LOGUNIFORM(1.00E-30, 2.00E-02)
Butane LOGTRIANGULAR(0.19, 1.0, 709.0)
Butene isomers LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.80E+00)
Butyric acid LOGTRIANGULAR(1.00E-30, 1.00E-01, 1.75E+01)
Carbon disulphide LOGUNIFORM(0.9, 170.0)
Carbon monoxide LOGTRIANGULAR(0.11, 1.1, 5000.0)
Carbon tetrachloride (tetrachloromethane) LOGUNIFORM(1.00E-30, 2.00E-02)
Carbonyl sulphide LOGTRIANGULAR(0.006, 0.2, 4.4)
Chlorobenzene LOGUNIFORM(0.002, 3000.0)
Chlorodifluoromethane LOGTRIANGULAR(0.005, 0.1, 9900.0)
Chloroethane LOGUNIFORM(1.00E-30, 5.30E+00)
Chlorofluorocarbons (CFCs) (Total) LOGTRIANGULAR(0.06, 102.3, 1230.0)
Chlorofluoromethane LOGTRIANGULAR(0.008, 0.2, 110.0)
Chloroform (trichloromethane) LOGTRIANGULAR(1.00E-03, 2.00E-01, 7.00E+01)
Chlorotrifluoromethane LOGTRIANGULAR(0.1, 0.2, 49.0)
Dichlorodifluoromethane LOGTRIANGULAR(0.01, 9.0, 790.0)
Dichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 6.02E+02)
Dichloromethane (methylene chloride) LOGTRIANGULAR(1.00E-03, 2.00E-02, 1.52E+03)
Diethyl disulphide LOGTRIANGULAR(1.00E-03, 2.00E-02, 2.60E+00)
Dimethyl disulphide LOGTRIANGULAR(0.03, 0.17, 12.0)
Dimethyl sulphide LOGTRIANGULAR(0.03, 0.73, 24.3)
Ethane LOGTRIANGULAR(0.005, 6.25, 200.0)
Ethanethiol (ethyl mercaptan) LOGUNIFORM(1.00E-30, 8.00E-02)
Ethanol LOGTRIANGULAR(0.005, 0.2, 810.0)
Ethyl butyrate LOGUNIFORM(0.41, 42.0)
Ethyl toluene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 8.30E+00)
Ethylbenzene LOGTRIANGULAR(1.00E-03, 1.00E-03, 8.75E+02)
Ethylene UNIFORM(0.2, 5.8)
Ethylene dibromide SINGLE(0.0)
Ethylene dichloride LOGTRIANGULAR(0.006, 0.01, 1820.0)
Fluorotrichloromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Formaldehyde (methanal) LOGTRIANGULAR(0.026, 0.068, 0.188)
Freon 113 LOGTRIANGULAR(0.013, 4.8, 125.0)
Furan LOGTRIANGULAR(0.02, 0.82, 6.2)
Halons SINGLE(0.0)
Hexachlorocyclohexane (all isomers) SINGLE(0.0)
Hexane LOGTRIANGULAR(1.00E-03, 9.60E+00, 4.40E+01)
Hydrochlorofluorocarbons (HCFCs) (Total LOGTRIANGULAR(0.02, 128.8, 916.2)
Hydrofluorocarbons (HFCs) (Total) SINGLE(0.0)
Hydrogen sulphide LOGTRIANGULAR(2.4, 53.0, 580.0)
Limonene LOGTRIANGULAR(1.00E-03, 1.00E-01, 2.40E+02)
Mercury LOGUNIFORM(1.70E-04, 1.33E-03)



c:\users\ksarmstrong\desktop\brighton_alt1.gss 15/02/2012 9:29:37 AM 8/44

Methanethiol (methyl mercaptan) LOGUNIFORM(1.00E-30, 3.00E-01)
Methyl chloride (chloromethane) LOGTRIANGULAR(0.006, 0.2, 10.0)
Methyl chloroform (1,1,1-Trichloroethane) LOGTRIANGULAR(1.00E-03, 1.80E+02, 1.60E+03)
Methyl ethyl ketone (2-butanone) LOGTRIANGULAR(0.005, 0.005, 73.0)
Methyl isobutyl ketone LOGTRIANGULAR(0.005, 0.2, 9.9)
Nitric acid SINGLE(0.0)
Odour Units (Predicted) TRIANGULAR(5.00E+04, 1.25E+05, 2.50E+05)
PAH (reported as Naphthalene) LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.70E+01)
para-Dichlorobenzene (modelled as 
1,4-Dichlorobenzene) 

LOGTRIANGULAR(0.006, 0.05, 2.7)

Pentane LOGTRIANGULAR(0.02, 0.3, 105.0)
Pentene (all isomers) LOGTRIANGULAR(0.24, 3.5, 12.0)
Perfluorocarbons (PFCs) (Total) SINGLE(0.0)
Phenol SINGLE(0.0)
PM10s SINGLE(0.0)
Propane LOGTRIANGULAR(1.00E-03, 1.90E+00, 1.29E+01)
Propanethiol LOGUNIFORM(1.00E-30, 9.00E-02)
Sulphide, total simulations with H2S LOGTRIANGULAR(1.00E-03, 2.40E+00, 5.58E+03)
Sulphide, total simulations without H2S LOGTRIANGULAR(5.00E-04, 8.00E-03, 3.50E+00)
t-1,2-Dichloroethene LOGTRIANGULAR(0.02, 0.24, 2.6)
Tetrachloroethane (modelled as 
1,1,2,2-Tetrachloroethane) 

LOGUNIFORM(1.00E-03, 5.00E+01)

Tetrachloroethylene (Tetrachloroethene) LOGTRIANGULAR(1.00E-03, 1.00E-02, 7.70E+03)
Toluene LOGTRIANGULAR(0.01, 0.1, 1250.0)
Total chloride (reported as HCl) LOGTRIANGULAR(14.7, 79.5, 850.0)
Total fluoride (reported as HF) LOGTRIANGULAR(5.6, 251.2, 735.0)
Trichlorobenzene (all isomers) LOGTRIANGULAR(0.01, 0.01, 0.13)
Trichloroethylene (trichloroethene) LOGTRIANGULAR(0.25, 1.65, 88.0)
Trichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Trichlorotrifluoroethane LOGTRIANGULAR(1.00E-03, 4.80E+00, 2.40E+01)
Trimethylbenzene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.87E+02)
Vinyl chloride (chloroethene, 
chloroethylene) 

LOGTRIANGULAR(1.1, 31.0, 730.0)

Xylene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-03, 6.18E+04)
Justification: [Default] Default Value
VOC Halflife NORMAL(4.11, 1.56)
Justification: [Default] Default Value

Waste Moisture Content
Degradation rate - Filling Phase Average
Justification: [Default] Default Value
Degradation rate - after change Average
Justification: [Default] Default Value
Waste Density UNIFORM(0.8, 1.2)
Justification: [Default] Default Value
Leachate Head SINGLE(1.0)
Justification: [Default] Default Value
Hydraulic Conductivity LOGUNIFORM(1.00E-09, 1.00E-05)
Justification: [Default] Default Value

Engineered Controls
Cap Single Clay
Cap Thickness UNIFORM(0.5, 0.7)
Cap Hydraulic Conductivity LOGUNIFORM(1.00E-08, 1.00E-07)
Justifications
Cap [Changed] From D&O
Cap Thickness [Changed] From D&O
Cap Hydraulic Conductivity [Changed] From D&O
liner Single Liner
Liner Thickness UNIFORM(0.5, 0.7)
Liner Hydraulic Conductivity LOGUNIFORM(1.00E-07, 1.00E-06)
Justifications
Liner [Changed] From D&O
Liner Thickness [Changed] From D&O
Liner Hydraulic Conductivit [Changed] From D&O
Justification: [Changed] Fissures Simulated
Methane Oxidation % TRIANGULAR(10.0, 25.0, 46.0)
Justification: [Changed] Default
Soil Depth UNIFORM(0.5, 0.7)
% Fissures SINGLE(10.0)
Land Raise Depth #UNDEFINED?

Geosphere
Ground Surface (mAOD) 219
Water Table (mAOD) 209
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)

Phase C2
Infiltration NORMAL(760.0, 76.0)
Justification: [Changed] From D&O

Waste Input
Year AmountDepositied (t)
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1981 UNIFORM(8.82E+03, 1.08E+04)
1982 UNIFORM(8.82E+03, 1.08E+04)
1983 UNIFORM(8.82E+03, 1.08E+04)
1984 UNIFORM(8.82E+03, 1.08E+04)
1985 UNIFORM(8.82E+03, 1.08E+04)
1986 UNIFORM(8.82E+03, 1.08E+04)
1987 UNIFORM(3.18E+03, 3.88E+03)
Justification: [Changed] Estimated

Waste Breakdown
1981
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1982
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1983
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1984
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1985
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1986
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1987
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
Justification: [Default] Default Value

Trace Gases
Source Gases Concentration [mg/m3]
1,1,1,2-Tetrafluorochloroethane LOGTRIANGULAR(0.002, 0.2, 2.0)
1,1,1-Trichlorotrifluoroethane LOGTRIANGULAR(0.005, 0.4, 8.0)
1,1,2-Trichloroethane LOGTRIANGULAR(0.004, 1.0, 10.0)
1,1-Dichloroethane LOGTRIANGULAR(0.02, 0.28, 3.9)
1,1-Dichloroethene LOGTRIANGULAR(0.03, 2.8, 19.0)
1,1-Dichlorotetrafluoroethane LOGTRIANGULAR(0.05, 0.25, 6.4)
1,2-Dichloropropane SINGLE(0.0)
1,2-Dichlorotetrafluoroethane LOGTRIANGULAR(0.01, 9.8, 300.0)
1-butanethiol LOGUNIFORM(1.00E-30, 8.00E-02)
1-Chloro-1,1-difluoroethane LOGTRIANGULAR(0.04, 0.57, 31.0)
2-butoxy ethanol LOGUNIFORM(1.00E-30, 5.00E-02)
2-Chloro-1,1,1-trifluoroethane LOGUNIFORM(0.05, 1.5)
2-Propanol LOGTRIANGULAR(0.005, 2.0, 34.0)
Acetalehyde (ethanal) LOGUNIFORM(0.075, 2.546)
Acetone LOGTRIANGULAR(0.005, 0.1, 50.0)
Acrylonitrile LOGTRIANGULAR(0.02, 0.4, 38.0)
Arsenic LOGTRIANGULAR(1.00E-04, 7.40E-03, 4.30E-01)
Benzene LOGTRIANGULAR(3.1, 15.0, 73.0)
Bromodichloromethane SINGLE(0.0)
Butadiene (modelled as 1,3-Butadiene) LOGUNIFORM(1.00E-30, 2.00E-02)
Butane LOGTRIANGULAR(0.19, 1.0, 709.0)
Butene isomers LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.80E+00)
Butyric acid LOGTRIANGULAR(1.00E-30, 1.00E-01, 1.75E+01)
Carbon disulphide LOGUNIFORM(0.9, 170.0)
Carbon monoxide LOGTRIANGULAR(0.11, 1.1, 5000.0)
Carbon tetrachloride (tetrachloromethane) LOGUNIFORM(1.00E-30, 2.00E-02)
Carbonyl sulphide LOGTRIANGULAR(0.006, 0.2, 4.4)
Chlorobenzene LOGUNIFORM(0.002, 3000.0)
Chlorodifluoromethane LOGTRIANGULAR(0.005, 0.1, 9900.0)
Chloroethane LOGUNIFORM(1.00E-30, 5.30E+00)
Chlorofluorocarbons (CFCs) (Total) LOGTRIANGULAR(0.06, 102.3, 1230.0)
Chlorofluoromethane LOGTRIANGULAR(0.008, 0.2, 110.0)
Chloroform (trichloromethane) LOGTRIANGULAR(1.00E-03, 2.00E-01, 7.00E+01)
Chlorotrifluoromethane LOGTRIANGULAR(0.1, 0.2, 49.0)
Dichlorodifluoromethane LOGTRIANGULAR(0.01, 9.0, 790.0)
Dichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 6.02E+02)
Dichloromethane (methylene chloride) LOGTRIANGULAR(1.00E-03, 2.00E-02, 1.52E+03)
Diethyl disulphide LOGTRIANGULAR(1.00E-03, 2.00E-02, 2.60E+00)
Dimethyl disulphide LOGTRIANGULAR(0.03, 0.17, 12.0)
Dimethyl sulphide LOGTRIANGULAR(0.03, 0.73, 24.3)
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Ethane LOGTRIANGULAR(0.005, 6.25, 200.0)
Ethanethiol (ethyl mercaptan) LOGUNIFORM(1.00E-30, 8.00E-02)
Ethanol LOGTRIANGULAR(0.005, 0.2, 810.0)
Ethyl butyrate LOGUNIFORM(0.41, 42.0)
Ethyl toluene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 8.30E+00)
Ethylbenzene LOGTRIANGULAR(1.00E-03, 1.00E-03, 8.75E+02)
Ethylene UNIFORM(0.2, 5.8)
Ethylene dibromide SINGLE(0.0)
Ethylene dichloride LOGTRIANGULAR(0.006, 0.01, 1820.0)
Fluorotrichloromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Formaldehyde (methanal) LOGTRIANGULAR(0.026, 0.068, 0.188)
Freon 113 LOGTRIANGULAR(0.013, 4.8, 125.0)
Furan LOGTRIANGULAR(0.02, 0.82, 6.2)
Halons SINGLE(0.0)
Hexachlorocyclohexane (all isomers) SINGLE(0.0)
Hexane LOGTRIANGULAR(1.00E-03, 9.60E+00, 4.40E+01)
Hydrochlorofluorocarbons (HCFCs) (Total LOGTRIANGULAR(0.02, 128.8, 916.2)
Hydrofluorocarbons (HFCs) (Total) SINGLE(0.0)
Hydrogen sulphide LOGTRIANGULAR(2.4, 53.0, 580.0)
Limonene LOGTRIANGULAR(1.00E-03, 1.00E-01, 2.40E+02)
Mercury LOGUNIFORM(1.70E-04, 1.33E-03)
Methanethiol (methyl mercaptan) LOGUNIFORM(1.00E-30, 3.00E-01)
Methyl chloride (chloromethane) LOGTRIANGULAR(0.006, 0.2, 10.0)
Methyl chloroform (1,1,1-Trichloroethane) LOGTRIANGULAR(1.00E-03, 1.80E+02, 1.60E+03)
Methyl ethyl ketone (2-butanone) LOGTRIANGULAR(0.005, 0.005, 73.0)
Methyl isobutyl ketone LOGTRIANGULAR(0.005, 0.2, 9.9)
Nitric acid SINGLE(0.0)
Odour Units (Predicted) TRIANGULAR(5.00E+04, 1.25E+05, 2.50E+05)
PAH (reported as Naphthalene) LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.70E+01)
para-Dichlorobenzene (modelled as 
1,4-Dichlorobenzene) 

LOGTRIANGULAR(0.006, 0.05, 2.7)

Pentane LOGTRIANGULAR(0.02, 0.3, 105.0)
Pentene (all isomers) LOGTRIANGULAR(0.24, 3.5, 12.0)
Perfluorocarbons (PFCs) (Total) SINGLE(0.0)
Phenol SINGLE(0.0)
PM10s SINGLE(0.0)
Propane LOGTRIANGULAR(1.00E-03, 1.90E+00, 1.29E+01)
Propanethiol LOGUNIFORM(1.00E-30, 9.00E-02)
Sulphide, total simulations with H2S LOGTRIANGULAR(1.00E-03, 2.40E+00, 5.58E+03)
Sulphide, total simulations without H2S LOGTRIANGULAR(5.00E-04, 8.00E-03, 3.50E+00)
t-1,2-Dichloroethene LOGTRIANGULAR(0.02, 0.24, 2.6)
Tetrachloroethane (modelled as 
1,1,2,2-Tetrachloroethane) 

LOGUNIFORM(1.00E-03, 5.00E+01)

Tetrachloroethylene (Tetrachloroethene) LOGTRIANGULAR(1.00E-03, 1.00E-02, 7.70E+03)
Toluene LOGTRIANGULAR(0.01, 0.1, 1250.0)
Total chloride (reported as HCl) LOGTRIANGULAR(14.7, 79.5, 850.0)
Total fluoride (reported as HF) LOGTRIANGULAR(5.6, 251.2, 735.0)
Trichlorobenzene (all isomers) LOGTRIANGULAR(0.01, 0.01, 0.13)
Trichloroethylene (trichloroethene) LOGTRIANGULAR(0.25, 1.65, 88.0)
Trichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Trichlorotrifluoroethane LOGTRIANGULAR(1.00E-03, 4.80E+00, 2.40E+01)
Trimethylbenzene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.87E+02)
Vinyl chloride (chloroethene, 
chloroethylene) 

LOGTRIANGULAR(1.1, 31.0, 730.0)

Xylene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-03, 6.18E+04)
Justification: [Default] Default Value
VOC Halflife NORMAL(4.11, 1.56)
Justification: [Default] Default Value

Waste Moisture Content
Degradation rate - Filling Phase Average
Justification: [Default] Default Value
Degradation rate - after change Average
Justification: [Default] Default Value
Waste Density UNIFORM(0.8, 1.2)
Justification: [Default] Default Value
Leachate Head SINGLE(1.0)
Justification: [Default] Default Value
Hydraulic Conductivity LOGUNIFORM(1.00E-09, 1.00E-05)
Justification: [Default] Default Value

Engineered Controls
Cap Single Clay
Cap Thickness UNIFORM(0.5, 0.7)
Cap Hydraulic Conductivity LOGUNIFORM(1.00E-08, 1.00E-07)
Justifications
Cap [Changed] From D&O
Cap Thickness [Changed] From D&O
Cap Hydraulic Conductivity [Changed] From D&O
liner Single Liner
Liner Thickness UNIFORM(0.5, 0.7)
Liner Hydraulic Conductivity LOGUNIFORM(1.00E-07, 1.00E-06)
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Justifications
Liner [Changed] From D&O
Liner Thickness [Changed] From D&O
Liner Hydraulic Conductivit [Changed] From D&O
Justification: [Changed] Fissures Simulated
Methane Oxidation % TRIANGULAR(10.0, 25.0, 46.0)
Justification: [Changed] Default
Soil Depth UNIFORM(0.5, 0.7)
% Fissures SINGLE(10.0)
Land Raise Depth #UNDEFINED?

Geosphere
Ground Surface (mAOD) 219
Water Table (mAOD) 209
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)

Phase C3
Infiltration NORMAL(760.0, 76.0)
Justification: [Changed] From D&O

Waste Input
Year AmountDepositied (t)
2021 UNIFORM(2.68E+04, 4.47E+04)
Justification: [Changed] Estimated

Waste Breakdown
2021
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
Justification: [Default] Default Value

Trace Gases
Source Gases Concentration [mg/m3]
1,1,1,2-Tetrafluorochloroethane LOGTRIANGULAR(0.002, 0.2, 2.0)
1,1,1-Trichlorotrifluoroethane LOGTRIANGULAR(0.005, 0.4, 8.0)
1,1,2-Trichloroethane LOGTRIANGULAR(0.004, 1.0, 10.0)
1,1-Dichloroethane LOGTRIANGULAR(0.02, 0.28, 3.9)
1,1-Dichloroethene LOGTRIANGULAR(0.03, 2.8, 19.0)
1,1-Dichlorotetrafluoroethane LOGTRIANGULAR(0.05, 0.25, 6.4)
1,2-Dichloropropane SINGLE(0.0)
1,2-Dichlorotetrafluoroethane LOGTRIANGULAR(0.01, 9.8, 300.0)
1-butanethiol LOGUNIFORM(1.00E-30, 8.00E-02)
1-Chloro-1,1-difluoroethane LOGTRIANGULAR(0.04, 0.57, 31.0)
2-butoxy ethanol LOGUNIFORM(1.00E-30, 5.00E-02)
2-Chloro-1,1,1-trifluoroethane LOGUNIFORM(0.05, 1.5)
2-Propanol LOGTRIANGULAR(0.005, 2.0, 34.0)
Acetalehyde (ethanal) LOGUNIFORM(0.075, 2.546)
Acetone LOGTRIANGULAR(0.005, 0.1, 50.0)
Acrylonitrile LOGTRIANGULAR(0.02, 0.4, 38.0)
Arsenic LOGTRIANGULAR(1.00E-04, 7.40E-03, 4.30E-01)
Benzene LOGTRIANGULAR(3.1, 15.0, 73.0)
Bromodichloromethane SINGLE(0.0)
Butadiene (modelled as 1,3-Butadiene) LOGUNIFORM(1.00E-30, 2.00E-02)
Butane LOGTRIANGULAR(0.19, 1.0, 709.0)
Butene isomers LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.80E+00)
Butyric acid LOGTRIANGULAR(1.00E-30, 1.00E-01, 1.75E+01)
Carbon disulphide LOGUNIFORM(0.9, 170.0)
Carbon monoxide LOGTRIANGULAR(0.11, 1.1, 5000.0)
Carbon tetrachloride (tetrachloromethane) LOGUNIFORM(1.00E-30, 2.00E-02)
Carbonyl sulphide LOGTRIANGULAR(0.006, 0.2, 4.4)
Chlorobenzene LOGUNIFORM(0.002, 3000.0)
Chlorodifluoromethane LOGTRIANGULAR(0.005, 0.1, 9900.0)
Chloroethane LOGUNIFORM(1.00E-30, 5.30E+00)
Chlorofluorocarbons (CFCs) (Total) LOGTRIANGULAR(0.06, 102.3, 1230.0)
Chlorofluoromethane LOGTRIANGULAR(0.008, 0.2, 110.0)
Chloroform (trichloromethane) LOGTRIANGULAR(1.00E-03, 2.00E-01, 7.00E+01)
Chlorotrifluoromethane LOGTRIANGULAR(0.1, 0.2, 49.0)
Dichlorodifluoromethane LOGTRIANGULAR(0.01, 9.0, 790.0)
Dichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 6.02E+02)
Dichloromethane (methylene chloride) LOGTRIANGULAR(1.00E-03, 2.00E-02, 1.52E+03)
Diethyl disulphide LOGTRIANGULAR(1.00E-03, 2.00E-02, 2.60E+00)
Dimethyl disulphide LOGTRIANGULAR(0.03, 0.17, 12.0)
Dimethyl sulphide LOGTRIANGULAR(0.03, 0.73, 24.3)
Ethane LOGTRIANGULAR(0.005, 6.25, 200.0)
Ethanethiol (ethyl mercaptan) LOGUNIFORM(1.00E-30, 8.00E-02)
Ethanol LOGTRIANGULAR(0.005, 0.2, 810.0)
Ethyl butyrate LOGUNIFORM(0.41, 42.0)
Ethyl toluene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 8.30E+00)
Ethylbenzene LOGTRIANGULAR(1.00E-03, 1.00E-03, 8.75E+02)
Ethylene UNIFORM(0.2, 5.8)
Ethylene dibromide SINGLE(0.0)
Ethylene dichloride LOGTRIANGULAR(0.006, 0.01, 1820.0)
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Fluorotrichloromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Formaldehyde (methanal) LOGTRIANGULAR(0.026, 0.068, 0.188)
Freon 113 LOGTRIANGULAR(0.013, 4.8, 125.0)
Furan LOGTRIANGULAR(0.02, 0.82, 6.2)
Halons SINGLE(0.0)
Hexachlorocyclohexane (all isomers) SINGLE(0.0)
Hexane LOGTRIANGULAR(1.00E-03, 9.60E+00, 4.40E+01)
Hydrochlorofluorocarbons (HCFCs) (Total LOGTRIANGULAR(0.02, 128.8, 916.2)
Hydrofluorocarbons (HFCs) (Total) SINGLE(0.0)
Hydrogen sulphide LOGTRIANGULAR(2.4, 53.0, 580.0)
Limonene LOGTRIANGULAR(1.00E-03, 1.00E-01, 2.40E+02)
Mercury LOGUNIFORM(1.70E-04, 1.33E-03)
Methanethiol (methyl mercaptan) LOGUNIFORM(1.00E-30, 3.00E-01)
Methyl chloride (chloromethane) LOGTRIANGULAR(0.006, 0.2, 10.0)
Methyl chloroform (1,1,1-Trichloroethane) LOGTRIANGULAR(1.00E-03, 1.80E+02, 1.60E+03)
Methyl ethyl ketone (2-butanone) LOGTRIANGULAR(0.005, 0.005, 73.0)
Methyl isobutyl ketone LOGTRIANGULAR(0.005, 0.2, 9.9)
Nitric acid SINGLE(0.0)
Odour Units (Predicted) TRIANGULAR(5.00E+04, 1.25E+05, 2.50E+05)
PAH (reported as Naphthalene) LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.70E+01)
para-Dichlorobenzene (modelled as 
1,4-Dichlorobenzene) 

LOGTRIANGULAR(0.006, 0.05, 2.7)

Pentane LOGTRIANGULAR(0.02, 0.3, 105.0)
Pentene (all isomers) LOGTRIANGULAR(0.24, 3.5, 12.0)
Perfluorocarbons (PFCs) (Total) SINGLE(0.0)
Phenol SINGLE(0.0)
PM10s SINGLE(0.0)
Propane LOGTRIANGULAR(1.00E-03, 1.90E+00, 1.29E+01)
Propanethiol LOGUNIFORM(1.00E-30, 9.00E-02)
Sulphide, total simulations with H2S LOGTRIANGULAR(1.00E-03, 2.40E+00, 5.58E+03)
Sulphide, total simulations without H2S LOGTRIANGULAR(5.00E-04, 8.00E-03, 3.50E+00)
t-1,2-Dichloroethene LOGTRIANGULAR(0.02, 0.24, 2.6)
Tetrachloroethane (modelled as 
1,1,2,2-Tetrachloroethane) 

LOGUNIFORM(1.00E-03, 5.00E+01)

Tetrachloroethylene (Tetrachloroethene) LOGTRIANGULAR(1.00E-03, 1.00E-02, 7.70E+03)
Toluene LOGTRIANGULAR(0.01, 0.1, 1250.0)
Total chloride (reported as HCl) LOGTRIANGULAR(14.7, 79.5, 850.0)
Total fluoride (reported as HF) LOGTRIANGULAR(5.6, 251.2, 735.0)
Trichlorobenzene (all isomers) LOGTRIANGULAR(0.01, 0.01, 0.13)
Trichloroethylene (trichloroethene) LOGTRIANGULAR(0.25, 1.65, 88.0)
Trichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Trichlorotrifluoroethane LOGTRIANGULAR(1.00E-03, 4.80E+00, 2.40E+01)
Trimethylbenzene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.87E+02)
Vinyl chloride (chloroethene, 
chloroethylene) 

LOGTRIANGULAR(1.1, 31.0, 730.0)

Xylene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-03, 6.18E+04)
Justification: [Default] Default Value
VOC Halflife NORMAL(4.11, 1.56)
Justification: [Default] Default Value

Waste Moisture Content
Degradation rate - Filling Phase Average
Justification: [Default] Default Value
Degradation rate - after change Average
Justification: [Default] Default Value
Waste Density UNIFORM(0.8, 1.2)
Justification: [Default] Default Value
Leachate Head SINGLE(1.0)
Justification: [Default] Default Value
Hydraulic Conductivity LOGUNIFORM(1.00E-09, 1.00E-05)
Justification: [Default] Default Value

Engineered Controls
Cap Single Clay
Cap Thickness UNIFORM(0.5, 0.7)
Cap Hydraulic Conductivity LOGUNIFORM(1.00E-08, 1.00E-07)
Justifications
Cap [Changed] From D&O
Cap Thickness [Changed] From D&O
Cap Hydraulic Conductivity [Changed] From D&O
liner Single Liner
Liner Thickness UNIFORM(0.5, 0.7)
Liner Hydraulic Conductivity LOGUNIFORM(1.00E-07, 1.00E-06)
Justifications
Liner [Changed] From D&O
Liner Thickness [Changed] From D&O
Liner Hydraulic Conductivit [Changed] From D&O
Justification: [Changed] Fissures Simulated
Methane Oxidation % TRIANGULAR(10.0, 25.0, 46.0)
Justification: [Changed] Default
Soil Depth UNIFORM(0.5, 0.7)
% Fissures SINGLE(10.0)
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Land Raise Depth #UNDEFINED?

Geosphere
Ground Surface (mAOD) 219
Water Table (mAOD) 209
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)

Phase 4
Infiltration NORMAL(760.0, 76.0)
Justification: [Changed] From D&O

Waste Input
Year AmountDepositied (t)
2003 UNIFORM(2.20E+04, 2.69E+04)
2004 UNIFORM(2.20E+04, 2.69E+04)
2005 UNIFORM(2.20E+04, 2.69E+04)
2006 SINGLE(0.0)
2007 SINGLE(0.0)
2008 SINGLE(0.0)
2009 SINGLE(0.0)
2010 SINGLE(0.0)
2011 SINGLE(0.0)
2012 SINGLE(0.0)
2013 SINGLE(0.0)
2014 SINGLE(0.0)
2015 SINGLE(0.0)
2016 SINGLE(0.0)
2017 SINGLE(0.0)
2018 SINGLE(0.0)
2019 UNIFORM(5.08E+04, 8.46E+04)
2020 UNIFORM(5.22E+04, 8.70E+04)
2021 UNIFORM(2.68E+04, 4.47E+04)
Justification: [Changed] Estimated

Waste Breakdown
2003
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2004
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2005
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2006
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2007
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2008
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2009
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2010
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2011
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2012
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2013
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2014
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
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Commercial UNIFORM(10.0, 20.0)
2015
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2016
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2017
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2018
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2019
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2020
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2021
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
Justification: [Default] Default Value

Trace Gases
Source Gases Concentration [mg/m3]
1,1,1,2-Tetrafluorochloroethane LOGTRIANGULAR(0.002, 0.2, 2.0)
1,1,1-Trichlorotrifluoroethane LOGTRIANGULAR(0.005, 0.4, 8.0)
1,1,2-Trichloroethane LOGTRIANGULAR(0.004, 1.0, 10.0)
1,1-Dichloroethane LOGTRIANGULAR(0.02, 0.28, 3.9)
1,1-Dichloroethene LOGTRIANGULAR(0.03, 2.8, 19.0)
1,1-Dichlorotetrafluoroethane LOGTRIANGULAR(0.05, 0.25, 6.4)
1,2-Dichloropropane SINGLE(0.0)
1,2-Dichlorotetrafluoroethane LOGTRIANGULAR(0.01, 9.8, 300.0)
1-butanethiol LOGUNIFORM(1.00E-30, 8.00E-02)
1-Chloro-1,1-difluoroethane LOGTRIANGULAR(0.04, 0.57, 31.0)
2-butoxy ethanol LOGUNIFORM(1.00E-30, 5.00E-02)
2-Chloro-1,1,1-trifluoroethane LOGUNIFORM(0.05, 1.5)
2-Propanol LOGTRIANGULAR(0.005, 2.0, 34.0)
Acetalehyde (ethanal) LOGUNIFORM(0.075, 2.546)
Acetone LOGTRIANGULAR(0.005, 0.1, 50.0)
Acrylonitrile LOGTRIANGULAR(0.02, 0.4, 38.0)
Arsenic LOGTRIANGULAR(1.00E-04, 7.40E-03, 4.30E-01)
Benzene LOGTRIANGULAR(3.1, 15.0, 73.0)
Bromodichloromethane SINGLE(0.0)
Butadiene (modelled as 1,3-Butadiene) LOGUNIFORM(1.00E-30, 2.00E-02)
Butane LOGTRIANGULAR(0.19, 1.0, 709.0)
Butene isomers LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.80E+00)
Butyric acid LOGTRIANGULAR(1.00E-30, 1.00E-01, 1.75E+01)
Carbon disulphide LOGUNIFORM(0.9, 170.0)
Carbon monoxide LOGTRIANGULAR(0.11, 1.1, 5000.0)
Carbon tetrachloride (tetrachloromethane) LOGUNIFORM(1.00E-30, 2.00E-02)
Carbonyl sulphide LOGTRIANGULAR(0.006, 0.2, 4.4)
Chlorobenzene LOGUNIFORM(0.002, 3000.0)
Chlorodifluoromethane LOGTRIANGULAR(0.005, 0.1, 9900.0)
Chloroethane LOGUNIFORM(1.00E-30, 5.30E+00)
Chlorofluorocarbons (CFCs) (Total) LOGTRIANGULAR(0.06, 102.3, 1230.0)
Chlorofluoromethane LOGTRIANGULAR(0.008, 0.2, 110.0)
Chloroform (trichloromethane) LOGTRIANGULAR(1.00E-03, 2.00E-01, 7.00E+01)
Chlorotrifluoromethane LOGTRIANGULAR(0.1, 0.2, 49.0)
Dichlorodifluoromethane LOGTRIANGULAR(0.01, 9.0, 790.0)
Dichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 6.02E+02)
Dichloromethane (methylene chloride) LOGTRIANGULAR(1.00E-03, 2.00E-02, 1.52E+03)
Diethyl disulphide LOGTRIANGULAR(1.00E-03, 2.00E-02, 2.60E+00)
Dimethyl disulphide LOGTRIANGULAR(0.03, 0.17, 12.0)
Dimethyl sulphide LOGTRIANGULAR(0.03, 0.73, 24.3)
Ethane LOGTRIANGULAR(0.005, 6.25, 200.0)
Ethanethiol (ethyl mercaptan) LOGUNIFORM(1.00E-30, 8.00E-02)
Ethanol LOGTRIANGULAR(0.005, 0.2, 810.0)
Ethyl butyrate LOGUNIFORM(0.41, 42.0)
Ethyl toluene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 8.30E+00)
Ethylbenzene LOGTRIANGULAR(1.00E-03, 1.00E-03, 8.75E+02)
Ethylene UNIFORM(0.2, 5.8)
Ethylene dibromide SINGLE(0.0)
Ethylene dichloride LOGTRIANGULAR(0.006, 0.01, 1820.0)
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Fluorotrichloromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Formaldehyde (methanal) LOGTRIANGULAR(0.026, 0.068, 0.188)
Freon 113 LOGTRIANGULAR(0.013, 4.8, 125.0)
Furan LOGTRIANGULAR(0.02, 0.82, 6.2)
Halons SINGLE(0.0)
Hexachlorocyclohexane (all isomers) SINGLE(0.0)
Hexane LOGTRIANGULAR(1.00E-03, 9.60E+00, 4.40E+01)
Hydrochlorofluorocarbons (HCFCs) (Total LOGTRIANGULAR(0.02, 128.8, 916.2)
Hydrofluorocarbons (HFCs) (Total) SINGLE(0.0)
Hydrogen sulphide LOGTRIANGULAR(2.4, 53.0, 580.0)
Limonene LOGTRIANGULAR(1.00E-03, 1.00E-01, 2.40E+02)
Mercury LOGUNIFORM(1.70E-04, 1.33E-03)
Methanethiol (methyl mercaptan) LOGUNIFORM(1.00E-30, 3.00E-01)
Methyl chloride (chloromethane) LOGTRIANGULAR(0.006, 0.2, 10.0)
Methyl chloroform (1,1,1-Trichloroethane) LOGTRIANGULAR(1.00E-03, 1.80E+02, 1.60E+03)
Methyl ethyl ketone (2-butanone) LOGTRIANGULAR(0.005, 0.005, 73.0)
Methyl isobutyl ketone LOGTRIANGULAR(0.005, 0.2, 9.9)
Nitric acid SINGLE(0.0)
Odour Units (Predicted) TRIANGULAR(5.00E+04, 1.25E+05, 2.50E+05)
PAH (reported as Naphthalene) LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.70E+01)
para-Dichlorobenzene (modelled as 
1,4-Dichlorobenzene) 

LOGTRIANGULAR(0.006, 0.05, 2.7)

Pentane LOGTRIANGULAR(0.02, 0.3, 105.0)
Pentene (all isomers) LOGTRIANGULAR(0.24, 3.5, 12.0)
Perfluorocarbons (PFCs) (Total) SINGLE(0.0)
Phenol SINGLE(0.0)
PM10s SINGLE(0.0)
Propane LOGTRIANGULAR(1.00E-03, 1.90E+00, 1.29E+01)
Propanethiol LOGUNIFORM(1.00E-30, 9.00E-02)
Sulphide, total simulations with H2S LOGTRIANGULAR(1.00E-03, 2.40E+00, 5.58E+03)
Sulphide, total simulations without H2S LOGTRIANGULAR(5.00E-04, 8.00E-03, 3.50E+00)
t-1,2-Dichloroethene LOGTRIANGULAR(0.02, 0.24, 2.6)
Tetrachloroethane (modelled as 
1,1,2,2-Tetrachloroethane) 

LOGUNIFORM(1.00E-03, 5.00E+01)

Tetrachloroethylene (Tetrachloroethene) LOGTRIANGULAR(1.00E-03, 1.00E-02, 7.70E+03)
Toluene LOGTRIANGULAR(0.01, 0.1, 1250.0)
Total chloride (reported as HCl) LOGTRIANGULAR(14.7, 79.5, 850.0)
Total fluoride (reported as HF) LOGTRIANGULAR(5.6, 251.2, 735.0)
Trichlorobenzene (all isomers) LOGTRIANGULAR(0.01, 0.01, 0.13)
Trichloroethylene (trichloroethene) LOGTRIANGULAR(0.25, 1.65, 88.0)
Trichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Trichlorotrifluoroethane LOGTRIANGULAR(1.00E-03, 4.80E+00, 2.40E+01)
Trimethylbenzene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.87E+02)
Vinyl chloride (chloroethene, 
chloroethylene) 

LOGTRIANGULAR(1.1, 31.0, 730.0)

Xylene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-03, 6.18E+04)
Justification: [Default] Default Value
VOC Halflife NORMAL(4.11, 1.56)
Justification: [Default] Default Value

Waste Moisture Content
Degradation rate - Filling Phase Average
Justification: [Default] Default Value
Degradation rate - after change Average
Justification: [Default] Default Value
Waste Density UNIFORM(0.8, 1.2)
Justification: [Default] Default Value
Leachate Head SINGLE(1.0)
Justification: [Default] Default Value
Hydraulic Conductivity LOGUNIFORM(1.00E-09, 1.00E-05)
Justification: [Default] Default Value

Engineered Controls
Cap Single Clay
Cap Thickness UNIFORM(0.5, 0.7)
Cap Hydraulic Conductivity LOGUNIFORM(1.00E-08, 1.00E-07)
Justifications
Cap [Changed] From D&O
Cap Thickness [Changed] From D&O
Cap Hydraulic Conductivity [Changed] From D&O
liner Single Liner
Liner Thickness UNIFORM(0.5, 0.7)
Liner Hydraulic Conductivity LOGUNIFORM(1.00E-07, 1.00E-06)
Justifications
Liner [Changed] From D&O
Liner Thickness [Changed] From D&O
Liner Hydraulic Conductivit [Changed] From D&O
Justification: [Changed] Fissures Simulated
Methane Oxidation % TRIANGULAR(10.0, 25.0, 46.0)
Justification: [Changed] Default
Soil Depth UNIFORM(0.5, 0.7)
% Fissures SINGLE(10.0)
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Land Raise Depth #UNDEFINED?

Geosphere
Ground Surface (mAOD) 219
Water Table (mAOD) 209
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)

Phase 1A
Infiltration NORMAL(760.0, 76.0)
Justification: [Changed] From D&O

Waste Input
Year AmountDepositied (t)
2006 UNIFORM(1.81E+04, 2.21E+04)
2007 UNIFORM(1.94E+04, 2.37E+04)
2008 UNIFORM(2.14E+04, 2.62E+04)
Justification: [Changed] Estimated

Waste Breakdown
2006
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2007
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2008
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
Justification: [Default] Default Value

Trace Gases
Source Gases Concentration [mg/m3]
1,1,1,2-Tetrafluorochloroethane LOGTRIANGULAR(0.002, 0.2, 2.0)
1,1,1-Trichlorotrifluoroethane LOGTRIANGULAR(0.005, 0.4, 8.0)
1,1,2-Trichloroethane LOGTRIANGULAR(0.004, 1.0, 10.0)
1,1-Dichloroethane LOGTRIANGULAR(0.02, 0.28, 3.9)
1,1-Dichloroethene LOGTRIANGULAR(0.03, 2.8, 19.0)
1,1-Dichlorotetrafluoroethane LOGTRIANGULAR(0.05, 0.25, 6.4)
1,2-Dichloropropane SINGLE(0.0)
1,2-Dichlorotetrafluoroethane LOGTRIANGULAR(0.01, 9.8, 300.0)
1-butanethiol LOGUNIFORM(1.00E-30, 8.00E-02)
1-Chloro-1,1-difluoroethane LOGTRIANGULAR(0.04, 0.57, 31.0)
2-butoxy ethanol LOGUNIFORM(1.00E-30, 5.00E-02)
2-Chloro-1,1,1-trifluoroethane LOGUNIFORM(0.05, 1.5)
2-Propanol LOGTRIANGULAR(0.005, 2.0, 34.0)
Acetalehyde (ethanal) LOGUNIFORM(0.075, 2.546)
Acetone LOGTRIANGULAR(0.005, 0.1, 50.0)
Acrylonitrile LOGTRIANGULAR(0.02, 0.4, 38.0)
Arsenic LOGTRIANGULAR(1.00E-04, 7.40E-03, 4.30E-01)
Benzene LOGTRIANGULAR(3.1, 15.0, 73.0)
Bromodichloromethane SINGLE(0.0)
Butadiene (modelled as 1,3-Butadiene) LOGUNIFORM(1.00E-30, 2.00E-02)
Butane LOGTRIANGULAR(0.19, 1.0, 709.0)
Butene isomers LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.80E+00)
Butyric acid LOGTRIANGULAR(1.00E-30, 1.00E-01, 1.75E+01)
Carbon disulphide LOGUNIFORM(0.9, 170.0)
Carbon monoxide LOGTRIANGULAR(0.11, 1.1, 5000.0)
Carbon tetrachloride (tetrachloromethane) LOGUNIFORM(1.00E-30, 2.00E-02)
Carbonyl sulphide LOGTRIANGULAR(0.006, 0.2, 4.4)
Chlorobenzene LOGUNIFORM(0.002, 3000.0)
Chlorodifluoromethane LOGTRIANGULAR(0.005, 0.1, 9900.0)
Chloroethane LOGUNIFORM(1.00E-30, 5.30E+00)
Chlorofluorocarbons (CFCs) (Total) LOGTRIANGULAR(0.06, 102.3, 1230.0)
Chlorofluoromethane LOGTRIANGULAR(0.008, 0.2, 110.0)
Chloroform (trichloromethane) LOGTRIANGULAR(1.00E-03, 2.00E-01, 7.00E+01)
Chlorotrifluoromethane LOGTRIANGULAR(0.1, 0.2, 49.0)
Dichlorodifluoromethane LOGTRIANGULAR(0.01, 9.0, 790.0)
Dichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 6.02E+02)
Dichloromethane (methylene chloride) LOGTRIANGULAR(1.00E-03, 2.00E-02, 1.52E+03)
Diethyl disulphide LOGTRIANGULAR(1.00E-03, 2.00E-02, 2.60E+00)
Dimethyl disulphide LOGTRIANGULAR(0.03, 0.17, 12.0)
Dimethyl sulphide LOGTRIANGULAR(0.03, 0.73, 24.3)
Ethane LOGTRIANGULAR(0.005, 6.25, 200.0)
Ethanethiol (ethyl mercaptan) LOGUNIFORM(1.00E-30, 8.00E-02)
Ethanol LOGTRIANGULAR(0.005, 0.2, 810.0)
Ethyl butyrate LOGUNIFORM(0.41, 42.0)
Ethyl toluene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 8.30E+00)
Ethylbenzene LOGTRIANGULAR(1.00E-03, 1.00E-03, 8.75E+02)
Ethylene UNIFORM(0.2, 5.8)
Ethylene dibromide SINGLE(0.0)
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Ethylene dichloride LOGTRIANGULAR(0.006, 0.01, 1820.0)
Fluorotrichloromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Formaldehyde (methanal) LOGTRIANGULAR(0.026, 0.068, 0.188)
Freon 113 LOGTRIANGULAR(0.013, 4.8, 125.0)
Furan LOGTRIANGULAR(0.02, 0.82, 6.2)
Halons SINGLE(0.0)
Hexachlorocyclohexane (all isomers) SINGLE(0.0)
Hexane LOGTRIANGULAR(1.00E-03, 9.60E+00, 4.40E+01)
Hydrochlorofluorocarbons (HCFCs) (Total LOGTRIANGULAR(0.02, 128.8, 916.2)
Hydrofluorocarbons (HFCs) (Total) SINGLE(0.0)
Hydrogen sulphide LOGTRIANGULAR(2.4, 53.0, 580.0)
Limonene LOGTRIANGULAR(1.00E-03, 1.00E-01, 2.40E+02)
Mercury LOGUNIFORM(1.70E-04, 1.33E-03)
Methanethiol (methyl mercaptan) LOGUNIFORM(1.00E-30, 3.00E-01)
Methyl chloride (chloromethane) LOGTRIANGULAR(0.006, 0.2, 10.0)
Methyl chloroform (1,1,1-Trichloroethane) LOGTRIANGULAR(1.00E-03, 1.80E+02, 1.60E+03)
Methyl ethyl ketone (2-butanone) LOGTRIANGULAR(0.005, 0.005, 73.0)
Methyl isobutyl ketone LOGTRIANGULAR(0.005, 0.2, 9.9)
Nitric acid SINGLE(0.0)
Odour Units (Predicted) TRIANGULAR(5.00E+04, 1.25E+05, 2.50E+05)
PAH (reported as Naphthalene) LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.70E+01)
para-Dichlorobenzene (modelled as 
1,4-Dichlorobenzene) 

LOGTRIANGULAR(0.006, 0.05, 2.7)

Pentane LOGTRIANGULAR(0.02, 0.3, 105.0)
Pentene (all isomers) LOGTRIANGULAR(0.24, 3.5, 12.0)
Perfluorocarbons (PFCs) (Total) SINGLE(0.0)
Phenol SINGLE(0.0)
PM10s SINGLE(0.0)
Propane LOGTRIANGULAR(1.00E-03, 1.90E+00, 1.29E+01)
Propanethiol LOGUNIFORM(1.00E-30, 9.00E-02)
Sulphide, total simulations with H2S LOGTRIANGULAR(1.00E-03, 2.40E+00, 5.58E+03)
Sulphide, total simulations without H2S LOGTRIANGULAR(5.00E-04, 8.00E-03, 3.50E+00)
t-1,2-Dichloroethene LOGTRIANGULAR(0.02, 0.24, 2.6)
Tetrachloroethane (modelled as 
1,1,2,2-Tetrachloroethane) 

LOGUNIFORM(1.00E-03, 5.00E+01)

Tetrachloroethylene (Tetrachloroethene) LOGTRIANGULAR(1.00E-03, 1.00E-02, 7.70E+03)
Toluene LOGTRIANGULAR(0.01, 0.1, 1250.0)
Total chloride (reported as HCl) LOGTRIANGULAR(14.7, 79.5, 850.0)
Total fluoride (reported as HF) LOGTRIANGULAR(5.6, 251.2, 735.0)
Trichlorobenzene (all isomers) LOGTRIANGULAR(0.01, 0.01, 0.13)
Trichloroethylene (trichloroethene) LOGTRIANGULAR(0.25, 1.65, 88.0)
Trichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Trichlorotrifluoroethane LOGTRIANGULAR(1.00E-03, 4.80E+00, 2.40E+01)
Trimethylbenzene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.87E+02)
Vinyl chloride (chloroethene, 
chloroethylene) 

LOGTRIANGULAR(1.1, 31.0, 730.0)

Xylene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-03, 6.18E+04)
Justification: [Default] Default Value
VOC Halflife NORMAL(4.11, 1.56)
Justification: [Default] Default Value

Waste Moisture Content
Degradation rate - Filling Phase Average
Justification: [Default] Default Value
Degradation rate - after change Average
Justification: [Default] Default Value
Waste Density UNIFORM(0.8, 1.2)
Justification: [Default] Default Value
Leachate Head SINGLE(1.0)
Justification: [Default] Default Value
Hydraulic Conductivity LOGUNIFORM(1.00E-09, 1.00E-05)
Justification: [Default] Default Value

Engineered Controls
Cap Single Clay
Cap Thickness UNIFORM(0.5, 0.7)
Cap Hydraulic Conductivity LOGUNIFORM(1.00E-08, 1.00E-07)
Justifications
Cap [Changed] From D&O
Cap Thickness [Changed] From D&O
Cap Hydraulic Conductivity [Changed] From D&O
liner Single Liner
Liner Thickness UNIFORM(0.5, 0.7)
Liner Hydraulic Conductivity LOGUNIFORM(1.00E-07, 1.00E-06)
Justifications
Liner [Changed] From D&O
Liner Thickness [Changed] From D&O
Liner Hydraulic Conductivit [Changed] From D&O
Justification: [Changed] Fissures Simulated
Methane Oxidation % TRIANGULAR(10.0, 25.0, 46.0)
Justification: [Changed] Default
Soil Depth UNIFORM(0.5, 0.7)
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% Fissures SINGLE(10.0)
Land Raise Depth #UNDEFINED?

Geosphere
Ground Surface (mAOD) 219
Water Table (mAOD) 209
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)

Phase 2A
Infiltration NORMAL(760.0, 76.0)
Justification: [Changed] From D&O

Waste Input
Year AmountDepositied (t)
2009 UNIFORM(2.06E+04, 2.52E+04)
2010 UNIFORM(2.11E+04, 2.57E+04)
2011 UNIFORM(3.23E+04, 3.95E+04)
Justification: [Changed] Estimated

Waste Breakdown
2009
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2010
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2011
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
Justification: [Default] Default Value

Trace Gases
Source Gases Concentration [mg/m3]
1,1,1,2-Tetrafluorochloroethane LOGTRIANGULAR(0.002, 0.2, 2.0)
1,1,1-Trichlorotrifluoroethane LOGTRIANGULAR(0.005, 0.4, 8.0)
1,1,2-Trichloroethane LOGTRIANGULAR(0.004, 1.0, 10.0)
1,1-Dichloroethane LOGTRIANGULAR(0.02, 0.28, 3.9)
1,1-Dichloroethene LOGTRIANGULAR(0.03, 2.8, 19.0)
1,1-Dichlorotetrafluoroethane LOGTRIANGULAR(0.05, 0.25, 6.4)
1,2-Dichloropropane SINGLE(0.0)
1,2-Dichlorotetrafluoroethane LOGTRIANGULAR(0.01, 9.8, 300.0)
1-butanethiol LOGUNIFORM(1.00E-30, 8.00E-02)
1-Chloro-1,1-difluoroethane LOGTRIANGULAR(0.04, 0.57, 31.0)
2-butoxy ethanol LOGUNIFORM(1.00E-30, 5.00E-02)
2-Chloro-1,1,1-trifluoroethane LOGUNIFORM(0.05, 1.5)
2-Propanol LOGTRIANGULAR(0.005, 2.0, 34.0)
Acetalehyde (ethanal) LOGUNIFORM(0.075, 2.546)
Acetone LOGTRIANGULAR(0.005, 0.1, 50.0)
Acrylonitrile LOGTRIANGULAR(0.02, 0.4, 38.0)
Arsenic LOGTRIANGULAR(1.00E-04, 7.40E-03, 4.30E-01)
Benzene LOGTRIANGULAR(3.1, 15.0, 73.0)
Bromodichloromethane SINGLE(0.0)
Butadiene (modelled as 1,3-Butadiene) LOGUNIFORM(1.00E-30, 2.00E-02)
Butane LOGTRIANGULAR(0.19, 1.0, 709.0)
Butene isomers LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.80E+00)
Butyric acid LOGTRIANGULAR(1.00E-30, 1.00E-01, 1.75E+01)
Carbon disulphide LOGUNIFORM(0.9, 170.0)
Carbon monoxide LOGTRIANGULAR(0.11, 1.1, 5000.0)
Carbon tetrachloride (tetrachloromethane) LOGUNIFORM(1.00E-30, 2.00E-02)
Carbonyl sulphide LOGTRIANGULAR(0.006, 0.2, 4.4)
Chlorobenzene LOGUNIFORM(0.002, 3000.0)
Chlorodifluoromethane LOGTRIANGULAR(0.005, 0.1, 9900.0)
Chloroethane LOGUNIFORM(1.00E-30, 5.30E+00)
Chlorofluorocarbons (CFCs) (Total) LOGTRIANGULAR(0.06, 102.3, 1230.0)
Chlorofluoromethane LOGTRIANGULAR(0.008, 0.2, 110.0)
Chloroform (trichloromethane) LOGTRIANGULAR(1.00E-03, 2.00E-01, 7.00E+01)
Chlorotrifluoromethane LOGTRIANGULAR(0.1, 0.2, 49.0)
Dichlorodifluoromethane LOGTRIANGULAR(0.01, 9.0, 790.0)
Dichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 6.02E+02)
Dichloromethane (methylene chloride) LOGTRIANGULAR(1.00E-03, 2.00E-02, 1.52E+03)
Diethyl disulphide LOGTRIANGULAR(1.00E-03, 2.00E-02, 2.60E+00)
Dimethyl disulphide LOGTRIANGULAR(0.03, 0.17, 12.0)
Dimethyl sulphide LOGTRIANGULAR(0.03, 0.73, 24.3)
Ethane LOGTRIANGULAR(0.005, 6.25, 200.0)
Ethanethiol (ethyl mercaptan) LOGUNIFORM(1.00E-30, 8.00E-02)
Ethanol LOGTRIANGULAR(0.005, 0.2, 810.0)
Ethyl butyrate LOGUNIFORM(0.41, 42.0)
Ethyl toluene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 8.30E+00)
Ethylbenzene LOGTRIANGULAR(1.00E-03, 1.00E-03, 8.75E+02)
Ethylene UNIFORM(0.2, 5.8)
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Ethylene dibromide SINGLE(0.0)
Ethylene dichloride LOGTRIANGULAR(0.006, 0.01, 1820.0)
Fluorotrichloromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Formaldehyde (methanal) LOGTRIANGULAR(0.026, 0.068, 0.188)
Freon 113 LOGTRIANGULAR(0.013, 4.8, 125.0)
Furan LOGTRIANGULAR(0.02, 0.82, 6.2)
Halons SINGLE(0.0)
Hexachlorocyclohexane (all isomers) SINGLE(0.0)
Hexane LOGTRIANGULAR(1.00E-03, 9.60E+00, 4.40E+01)
Hydrochlorofluorocarbons (HCFCs) (Total LOGTRIANGULAR(0.02, 128.8, 916.2)
Hydrofluorocarbons (HFCs) (Total) SINGLE(0.0)
Hydrogen sulphide LOGTRIANGULAR(2.4, 53.0, 580.0)
Limonene LOGTRIANGULAR(1.00E-03, 1.00E-01, 2.40E+02)
Mercury LOGUNIFORM(1.70E-04, 1.33E-03)
Methanethiol (methyl mercaptan) LOGUNIFORM(1.00E-30, 3.00E-01)
Methyl chloride (chloromethane) LOGTRIANGULAR(0.006, 0.2, 10.0)
Methyl chloroform (1,1,1-Trichloroethane) LOGTRIANGULAR(1.00E-03, 1.80E+02, 1.60E+03)
Methyl ethyl ketone (2-butanone) LOGTRIANGULAR(0.005, 0.005, 73.0)
Methyl isobutyl ketone LOGTRIANGULAR(0.005, 0.2, 9.9)
Nitric acid SINGLE(0.0)
Odour Units (Predicted) TRIANGULAR(5.00E+04, 1.25E+05, 2.50E+05)
PAH (reported as Naphthalene) LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.70E+01)
para-Dichlorobenzene (modelled as 
1,4-Dichlorobenzene) 

LOGTRIANGULAR(0.006, 0.05, 2.7)

Pentane LOGTRIANGULAR(0.02, 0.3, 105.0)
Pentene (all isomers) LOGTRIANGULAR(0.24, 3.5, 12.0)
Perfluorocarbons (PFCs) (Total) SINGLE(0.0)
Phenol SINGLE(0.0)
PM10s SINGLE(0.0)
Propane LOGTRIANGULAR(1.00E-03, 1.90E+00, 1.29E+01)
Propanethiol LOGUNIFORM(1.00E-30, 9.00E-02)
Sulphide, total simulations with H2S LOGTRIANGULAR(1.00E-03, 2.40E+00, 5.58E+03)
Sulphide, total simulations without H2S LOGTRIANGULAR(5.00E-04, 8.00E-03, 3.50E+00)
t-1,2-Dichloroethene LOGTRIANGULAR(0.02, 0.24, 2.6)
Tetrachloroethane (modelled as 
1,1,2,2-Tetrachloroethane) 

LOGUNIFORM(1.00E-03, 5.00E+01)

Tetrachloroethylene (Tetrachloroethene) LOGTRIANGULAR(1.00E-03, 1.00E-02, 7.70E+03)
Toluene LOGTRIANGULAR(0.01, 0.1, 1250.0)
Total chloride (reported as HCl) LOGTRIANGULAR(14.7, 79.5, 850.0)
Total fluoride (reported as HF) LOGTRIANGULAR(5.6, 251.2, 735.0)
Trichlorobenzene (all isomers) LOGTRIANGULAR(0.01, 0.01, 0.13)
Trichloroethylene (trichloroethene) LOGTRIANGULAR(0.25, 1.65, 88.0)
Trichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Trichlorotrifluoroethane LOGTRIANGULAR(1.00E-03, 4.80E+00, 2.40E+01)
Trimethylbenzene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.87E+02)
Vinyl chloride (chloroethene, 
chloroethylene) 

LOGTRIANGULAR(1.1, 31.0, 730.0)

Xylene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-03, 6.18E+04)
Justification: [Default] Default Value
VOC Halflife NORMAL(4.11, 1.56)
Justification: [Default] Default Value

Waste Moisture Content
Degradation rate - Filling Phase Average
Justification: [Default] Default Value
Degradation rate - after change Average
Justification: [Default] Default Value
Waste Density UNIFORM(0.8, 1.2)
Justification: [Default] Default Value
Leachate Head SINGLE(1.0)
Justification: [Default] Default Value
Hydraulic Conductivity LOGUNIFORM(1.00E-09, 1.00E-05)
Justification: [Default] Default Value

Engineered Controls
Cap Single Clay
Cap Thickness UNIFORM(0.5, 0.7)
Cap Hydraulic Conductivity LOGUNIFORM(1.00E-08, 1.00E-07)
Justifications
Cap [Changed] From D&O
Cap Thickness [Changed] From D&O
Cap Hydraulic Conductivity [Changed] From D&O
liner Single Liner
Liner Thickness UNIFORM(0.5, 0.7)
Liner Hydraulic Conductivity LOGUNIFORM(1.00E-07, 1.00E-06)
Justifications
Liner [Changed] From D&O
Liner Thickness [Changed] From D&O
Liner Hydraulic Conductivit [Changed] From D&O
Justification: [Changed] Fissures Simulated
Methane Oxidation % TRIANGULAR(10.0, 25.0, 46.0)
Justification: [Changed] Default
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Soil Depth UNIFORM(0.5, 0.7)
% Fissures SINGLE(10.0)
Land Raise Depth #UNDEFINED?

Geosphere
Ground Surface (mAOD) 219
Water Table (mAOD) 209
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)

Phase 3A
Infiltration NORMAL(760.0, 76.0)
Justification: [Changed] From D&O

Waste Input
Year AmountDepositied (t)
2001 UNIFORM(1.81E+03, 2.21E+03)
2002 UNIFORM(2.20E+04, 2.69E+04)
2003 SINGLE(0.0)
2004 SINGLE(0.0)
2005 SINGLE(0.0)
2006 SINGLE(0.0)
2007 SINGLE(0.0)
2008 SINGLE(0.0)
2009 SINGLE(0.0)
2010 SINGLE(0.0)
2011 SINGLE(0.0)
2012 UNIFORM(2.79E+04, 4.64E+04)
2013 UNIFORM(2.88E+04, 4.79E+04)
2014 UNIFORM(1.84E+04, 3.07E+04)
Justification: [Changed] Estimated

Waste Breakdown
2001
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2002
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2003
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2004
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2005
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2006
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2007
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2008
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2009
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2010
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2011
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2012
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2013
Domestic UNIFORM(60.0, 80.0)
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Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2014
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
Justification: [Default] Default Value

Trace Gases
Source Gases Concentration [mg/m3]
1,1,1,2-Tetrafluorochloroethane LOGTRIANGULAR(0.002, 0.2, 2.0)
1,1,1-Trichlorotrifluoroethane LOGTRIANGULAR(0.005, 0.4, 8.0)
1,1,2-Trichloroethane LOGTRIANGULAR(0.004, 1.0, 10.0)
1,1-Dichloroethane LOGTRIANGULAR(0.02, 0.28, 3.9)
1,1-Dichloroethene LOGTRIANGULAR(0.03, 2.8, 19.0)
1,1-Dichlorotetrafluoroethane LOGTRIANGULAR(0.05, 0.25, 6.4)
1,2-Dichloropropane SINGLE(0.0)
1,2-Dichlorotetrafluoroethane LOGTRIANGULAR(0.01, 9.8, 300.0)
1-butanethiol LOGUNIFORM(1.00E-30, 8.00E-02)
1-Chloro-1,1-difluoroethane LOGTRIANGULAR(0.04, 0.57, 31.0)
2-butoxy ethanol LOGUNIFORM(1.00E-30, 5.00E-02)
2-Chloro-1,1,1-trifluoroethane LOGUNIFORM(0.05, 1.5)
2-Propanol LOGTRIANGULAR(0.005, 2.0, 34.0)
Acetalehyde (ethanal) LOGUNIFORM(0.075, 2.546)
Acetone LOGTRIANGULAR(0.005, 0.1, 50.0)
Acrylonitrile LOGTRIANGULAR(0.02, 0.4, 38.0)
Arsenic LOGTRIANGULAR(1.00E-04, 7.40E-03, 4.30E-01)
Benzene LOGTRIANGULAR(3.1, 15.0, 73.0)
Bromodichloromethane SINGLE(0.0)
Butadiene (modelled as 1,3-Butadiene) LOGUNIFORM(1.00E-30, 2.00E-02)
Butane LOGTRIANGULAR(0.19, 1.0, 709.0)
Butene isomers LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.80E+00)
Butyric acid LOGTRIANGULAR(1.00E-30, 1.00E-01, 1.75E+01)
Carbon disulphide LOGUNIFORM(0.9, 170.0)
Carbon monoxide LOGTRIANGULAR(0.11, 1.1, 5000.0)
Carbon tetrachloride (tetrachloromethane) LOGUNIFORM(1.00E-30, 2.00E-02)
Carbonyl sulphide LOGTRIANGULAR(0.006, 0.2, 4.4)
Chlorobenzene LOGUNIFORM(0.002, 3000.0)
Chlorodifluoromethane LOGTRIANGULAR(0.005, 0.1, 9900.0)
Chloroethane LOGUNIFORM(1.00E-30, 5.30E+00)
Chlorofluorocarbons (CFCs) (Total) LOGTRIANGULAR(0.06, 102.3, 1230.0)
Chlorofluoromethane LOGTRIANGULAR(0.008, 0.2, 110.0)
Chloroform (trichloromethane) LOGTRIANGULAR(1.00E-03, 2.00E-01, 7.00E+01)
Chlorotrifluoromethane LOGTRIANGULAR(0.1, 0.2, 49.0)
Dichlorodifluoromethane LOGTRIANGULAR(0.01, 9.0, 790.0)
Dichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 6.02E+02)
Dichloromethane (methylene chloride) LOGTRIANGULAR(1.00E-03, 2.00E-02, 1.52E+03)
Diethyl disulphide LOGTRIANGULAR(1.00E-03, 2.00E-02, 2.60E+00)
Dimethyl disulphide LOGTRIANGULAR(0.03, 0.17, 12.0)
Dimethyl sulphide LOGTRIANGULAR(0.03, 0.73, 24.3)
Ethane LOGTRIANGULAR(0.005, 6.25, 200.0)
Ethanethiol (ethyl mercaptan) LOGUNIFORM(1.00E-30, 8.00E-02)
Ethanol LOGTRIANGULAR(0.005, 0.2, 810.0)
Ethyl butyrate LOGUNIFORM(0.41, 42.0)
Ethyl toluene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 8.30E+00)
Ethylbenzene LOGTRIANGULAR(1.00E-03, 1.00E-03, 8.75E+02)
Ethylene UNIFORM(0.2, 5.8)
Ethylene dibromide SINGLE(0.0)
Ethylene dichloride LOGTRIANGULAR(0.006, 0.01, 1820.0)
Fluorotrichloromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Formaldehyde (methanal) LOGTRIANGULAR(0.026, 0.068, 0.188)
Freon 113 LOGTRIANGULAR(0.013, 4.8, 125.0)
Furan LOGTRIANGULAR(0.02, 0.82, 6.2)
Halons SINGLE(0.0)
Hexachlorocyclohexane (all isomers) SINGLE(0.0)
Hexane LOGTRIANGULAR(1.00E-03, 9.60E+00, 4.40E+01)
Hydrochlorofluorocarbons (HCFCs) (Total LOGTRIANGULAR(0.02, 128.8, 916.2)
Hydrofluorocarbons (HFCs) (Total) SINGLE(0.0)
Hydrogen sulphide LOGTRIANGULAR(2.4, 53.0, 580.0)
Limonene LOGTRIANGULAR(1.00E-03, 1.00E-01, 2.40E+02)
Mercury LOGUNIFORM(1.70E-04, 1.33E-03)
Methanethiol (methyl mercaptan) LOGUNIFORM(1.00E-30, 3.00E-01)
Methyl chloride (chloromethane) LOGTRIANGULAR(0.006, 0.2, 10.0)
Methyl chloroform (1,1,1-Trichloroethane) LOGTRIANGULAR(1.00E-03, 1.80E+02, 1.60E+03)
Methyl ethyl ketone (2-butanone) LOGTRIANGULAR(0.005, 0.005, 73.0)
Methyl isobutyl ketone LOGTRIANGULAR(0.005, 0.2, 9.9)
Nitric acid SINGLE(0.0)
Odour Units (Predicted) TRIANGULAR(5.00E+04, 1.25E+05, 2.50E+05)
PAH (reported as Naphthalene) LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.70E+01)
para-Dichlorobenzene (modelled as 
1,4-Dichlorobenzene) 

LOGTRIANGULAR(0.006, 0.05, 2.7)

Pentane LOGTRIANGULAR(0.02, 0.3, 105.0)
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Pentene (all isomers) LOGTRIANGULAR(0.24, 3.5, 12.0)
Perfluorocarbons (PFCs) (Total) SINGLE(0.0)
Phenol SINGLE(0.0)
PM10s SINGLE(0.0)
Propane LOGTRIANGULAR(1.00E-03, 1.90E+00, 1.29E+01)
Propanethiol LOGUNIFORM(1.00E-30, 9.00E-02)
Sulphide, total simulations with H2S LOGTRIANGULAR(1.00E-03, 2.40E+00, 5.58E+03)
Sulphide, total simulations without H2S LOGTRIANGULAR(5.00E-04, 8.00E-03, 3.50E+00)
t-1,2-Dichloroethene LOGTRIANGULAR(0.02, 0.24, 2.6)
Tetrachloroethane (modelled as 
1,1,2,2-Tetrachloroethane) 

LOGUNIFORM(1.00E-03, 5.00E+01)

Tetrachloroethylene (Tetrachloroethene) LOGTRIANGULAR(1.00E-03, 1.00E-02, 7.70E+03)
Toluene LOGTRIANGULAR(0.01, 0.1, 1250.0)
Total chloride (reported as HCl) LOGTRIANGULAR(14.7, 79.5, 850.0)
Total fluoride (reported as HF) LOGTRIANGULAR(5.6, 251.2, 735.0)
Trichlorobenzene (all isomers) LOGTRIANGULAR(0.01, 0.01, 0.13)
Trichloroethylene (trichloroethene) LOGTRIANGULAR(0.25, 1.65, 88.0)
Trichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Trichlorotrifluoroethane LOGTRIANGULAR(1.00E-03, 4.80E+00, 2.40E+01)
Trimethylbenzene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.87E+02)
Vinyl chloride (chloroethene, 
chloroethylene) 

LOGTRIANGULAR(1.1, 31.0, 730.0)

Xylene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-03, 6.18E+04)
Justification: [Default] Default Value
VOC Halflife NORMAL(4.11, 1.56)
Justification: [Default] Default Value

Waste Moisture Content
Degradation rate - Filling Phase Average
Justification: [Default] Default Value
Degradation rate - after change Average
Justification: [Default] Default Value
Waste Density UNIFORM(0.8, 1.2)
Justification: [Default] Default Value
Leachate Head SINGLE(1.0)
Justification: [Default] Default Value
Hydraulic Conductivity LOGUNIFORM(1.00E-09, 1.00E-05)
Justification: [Default] Default Value

Engineered Controls
Cap Single Clay
Cap Thickness UNIFORM(0.5, 0.7)
Cap Hydraulic Conductivity LOGUNIFORM(1.00E-08, 1.00E-07)
Justifications
Cap [Changed] From D&O
Cap Thickness [Changed] From D&O
Cap Hydraulic Conductivity [Changed] From D&O
liner Single Liner
Liner Thickness UNIFORM(0.5, 0.7)
Liner Hydraulic Conductivity LOGUNIFORM(1.00E-07, 1.00E-06)
Justifications
Liner [Changed] From D&O
Liner Thickness [Changed] From D&O
Liner Hydraulic Conductivit [Changed] From D&O
Justification: [Changed] Fissures Simulated
Methane Oxidation % TRIANGULAR(10.0, 25.0, 46.0)
Justification: [Changed] Default
Soil Depth UNIFORM(0.5, 0.7)
% Fissures SINGLE(10.0)
Land Raise Depth #UNDEFINED?

Geosphere
Ground Surface (mAOD) 219
Water Table (mAOD) 209
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)

Phase 1B
Infiltration NORMAL(760.0, 76.0)
Justification: [Changed] From D&O

Waste Input
Year AmountDepositied (t)
1999 UNIFORM(2.94E+04, 3.59E+04)
2000 UNIFORM(2.20E+04, 2.69E+04)
2001 UNIFORM(2.02E+04, 2.47E+04)
2002 SINGLE(0.0)
2003 SINGLE(0.0)
2004 SINGLE(0.0)
2005 SINGLE(0.0)
2006 SINGLE(0.0)
2007 SINGLE(0.0)
2008 SINGLE(0.0)
2009 SINGLE(0.0)
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2010 SINGLE(0.0)
2011 SINGLE(0.0)
2012 SINGLE(0.0)
2013 SINGLE(0.0)
2014 SINGLE(0.0)
2015 UNIFORM(4.51E+04, 7.52E+04)
Justification: [Changed] Estimated

Waste Breakdown
1999
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2000
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2001
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2002
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2003
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2004
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2005
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2006
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2007
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2008
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2009
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2010
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2011
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2012
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2013
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2014
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2015
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
Justification: [Default] Default Value

Trace Gases
Source Gases Concentration [mg/m3]
1,1,1,2-Tetrafluorochloroethane LOGTRIANGULAR(0.002, 0.2, 2.0)
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1,1,1-Trichlorotrifluoroethane LOGTRIANGULAR(0.005, 0.4, 8.0)
1,1,2-Trichloroethane LOGTRIANGULAR(0.004, 1.0, 10.0)
1,1-Dichloroethane LOGTRIANGULAR(0.02, 0.28, 3.9)
1,1-Dichloroethene LOGTRIANGULAR(0.03, 2.8, 19.0)
1,1-Dichlorotetrafluoroethane LOGTRIANGULAR(0.05, 0.25, 6.4)
1,2-Dichloropropane SINGLE(0.0)
1,2-Dichlorotetrafluoroethane LOGTRIANGULAR(0.01, 9.8, 300.0)
1-butanethiol LOGUNIFORM(1.00E-30, 8.00E-02)
1-Chloro-1,1-difluoroethane LOGTRIANGULAR(0.04, 0.57, 31.0)
2-butoxy ethanol LOGUNIFORM(1.00E-30, 5.00E-02)
2-Chloro-1,1,1-trifluoroethane LOGUNIFORM(0.05, 1.5)
2-Propanol LOGTRIANGULAR(0.005, 2.0, 34.0)
Acetalehyde (ethanal) LOGUNIFORM(0.075, 2.546)
Acetone LOGTRIANGULAR(0.005, 0.1, 50.0)
Acrylonitrile LOGTRIANGULAR(0.02, 0.4, 38.0)
Arsenic LOGTRIANGULAR(1.00E-04, 7.40E-03, 4.30E-01)
Benzene LOGTRIANGULAR(3.1, 15.0, 73.0)
Bromodichloromethane SINGLE(0.0)
Butadiene (modelled as 1,3-Butadiene) LOGUNIFORM(1.00E-30, 2.00E-02)
Butane LOGTRIANGULAR(0.19, 1.0, 709.0)
Butene isomers LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.80E+00)
Butyric acid LOGTRIANGULAR(1.00E-30, 1.00E-01, 1.75E+01)
Carbon disulphide LOGUNIFORM(0.9, 170.0)
Carbon monoxide LOGTRIANGULAR(0.11, 1.1, 5000.0)
Carbon tetrachloride (tetrachloromethane) LOGUNIFORM(1.00E-30, 2.00E-02)
Carbonyl sulphide LOGTRIANGULAR(0.006, 0.2, 4.4)
Chlorobenzene LOGUNIFORM(0.002, 3000.0)
Chlorodifluoromethane LOGTRIANGULAR(0.005, 0.1, 9900.0)
Chloroethane LOGUNIFORM(1.00E-30, 5.30E+00)
Chlorofluorocarbons (CFCs) (Total) LOGTRIANGULAR(0.06, 102.3, 1230.0)
Chlorofluoromethane LOGTRIANGULAR(0.008, 0.2, 110.0)
Chloroform (trichloromethane) LOGTRIANGULAR(1.00E-03, 2.00E-01, 7.00E+01)
Chlorotrifluoromethane LOGTRIANGULAR(0.1, 0.2, 49.0)
Dichlorodifluoromethane LOGTRIANGULAR(0.01, 9.0, 790.0)
Dichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 6.02E+02)
Dichloromethane (methylene chloride) LOGTRIANGULAR(1.00E-03, 2.00E-02, 1.52E+03)
Diethyl disulphide LOGTRIANGULAR(1.00E-03, 2.00E-02, 2.60E+00)
Dimethyl disulphide LOGTRIANGULAR(0.03, 0.17, 12.0)
Dimethyl sulphide LOGTRIANGULAR(0.03, 0.73, 24.3)
Ethane LOGTRIANGULAR(0.005, 6.25, 200.0)
Ethanethiol (ethyl mercaptan) LOGUNIFORM(1.00E-30, 8.00E-02)
Ethanol LOGTRIANGULAR(0.005, 0.2, 810.0)
Ethyl butyrate LOGUNIFORM(0.41, 42.0)
Ethyl toluene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 8.30E+00)
Ethylbenzene LOGTRIANGULAR(1.00E-03, 1.00E-03, 8.75E+02)
Ethylene UNIFORM(0.2, 5.8)
Ethylene dibromide SINGLE(0.0)
Ethylene dichloride LOGTRIANGULAR(0.006, 0.01, 1820.0)
Fluorotrichloromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Formaldehyde (methanal) LOGTRIANGULAR(0.026, 0.068, 0.188)
Freon 113 LOGTRIANGULAR(0.013, 4.8, 125.0)
Furan LOGTRIANGULAR(0.02, 0.82, 6.2)
Halons SINGLE(0.0)
Hexachlorocyclohexane (all isomers) SINGLE(0.0)
Hexane LOGTRIANGULAR(1.00E-03, 9.60E+00, 4.40E+01)
Hydrochlorofluorocarbons (HCFCs) (Total LOGTRIANGULAR(0.02, 128.8, 916.2)
Hydrofluorocarbons (HFCs) (Total) SINGLE(0.0)
Hydrogen sulphide LOGTRIANGULAR(2.4, 53.0, 580.0)
Limonene LOGTRIANGULAR(1.00E-03, 1.00E-01, 2.40E+02)
Mercury LOGUNIFORM(1.70E-04, 1.33E-03)
Methanethiol (methyl mercaptan) LOGUNIFORM(1.00E-30, 3.00E-01)
Methyl chloride (chloromethane) LOGTRIANGULAR(0.006, 0.2, 10.0)
Methyl chloroform (1,1,1-Trichloroethane) LOGTRIANGULAR(1.00E-03, 1.80E+02, 1.60E+03)
Methyl ethyl ketone (2-butanone) LOGTRIANGULAR(0.005, 0.005, 73.0)
Methyl isobutyl ketone LOGTRIANGULAR(0.005, 0.2, 9.9)
Nitric acid SINGLE(0.0)
Odour Units (Predicted) TRIANGULAR(5.00E+04, 1.25E+05, 2.50E+05)
PAH (reported as Naphthalene) LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.70E+01)
para-Dichlorobenzene (modelled as 
1,4-Dichlorobenzene) 

LOGTRIANGULAR(0.006, 0.05, 2.7)

Pentane LOGTRIANGULAR(0.02, 0.3, 105.0)
Pentene (all isomers) LOGTRIANGULAR(0.24, 3.5, 12.0)
Perfluorocarbons (PFCs) (Total) SINGLE(0.0)
Phenol SINGLE(0.0)
PM10s SINGLE(0.0)
Propane LOGTRIANGULAR(1.00E-03, 1.90E+00, 1.29E+01)
Propanethiol LOGUNIFORM(1.00E-30, 9.00E-02)
Sulphide, total simulations with H2S LOGTRIANGULAR(1.00E-03, 2.40E+00, 5.58E+03)
Sulphide, total simulations without H2S LOGTRIANGULAR(5.00E-04, 8.00E-03, 3.50E+00)
t-1,2-Dichloroethene LOGTRIANGULAR(0.02, 0.24, 2.6)
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Tetrachloroethane (modelled as 
1,1,2,2-Tetrachloroethane) 

LOGUNIFORM(1.00E-03, 5.00E+01)

Tetrachloroethylene (Tetrachloroethene) LOGTRIANGULAR(1.00E-03, 1.00E-02, 7.70E+03)
Toluene LOGTRIANGULAR(0.01, 0.1, 1250.0)
Total chloride (reported as HCl) LOGTRIANGULAR(14.7, 79.5, 850.0)
Total fluoride (reported as HF) LOGTRIANGULAR(5.6, 251.2, 735.0)
Trichlorobenzene (all isomers) LOGTRIANGULAR(0.01, 0.01, 0.13)
Trichloroethylene (trichloroethene) LOGTRIANGULAR(0.25, 1.65, 88.0)
Trichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Trichlorotrifluoroethane LOGTRIANGULAR(1.00E-03, 4.80E+00, 2.40E+01)
Trimethylbenzene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.87E+02)
Vinyl chloride (chloroethene, 
chloroethylene) 

LOGTRIANGULAR(1.1, 31.0, 730.0)

Xylene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-03, 6.18E+04)
Justification: [Default] Default Value
VOC Halflife NORMAL(4.11, 1.56)
Justification: [Default] Default Value

Waste Moisture Content
Degradation rate - Filling Phase Average
Justification: [Default] Default Value
Degradation rate - after change Average
Justification: [Default] Default Value
Waste Density UNIFORM(0.8, 1.2)
Justification: [Default] Default Value
Leachate Head SINGLE(1.0)
Justification: [Default] Default Value
Hydraulic Conductivity LOGUNIFORM(1.00E-09, 1.00E-05)
Justification: [Default] Default Value

Engineered Controls
Cap Single Clay
Cap Thickness UNIFORM(0.5, 0.7)
Cap Hydraulic Conductivity LOGUNIFORM(1.00E-08, 1.00E-07)
Justifications
Cap [Changed] From D&O
Cap Thickness [Changed] From D&O
Cap Hydraulic Conductivity [Changed] From D&O
liner Single Liner
Liner Thickness UNIFORM(0.5, 0.7)
Liner Hydraulic Conductivity LOGUNIFORM(1.00E-07, 1.00E-06)
Justifications
Liner [Changed] From D&O
Liner Thickness [Changed] From D&O
Liner Hydraulic Conductivit [Changed] From D&O
Justification: [Changed] Fissures Simulated
Methane Oxidation % TRIANGULAR(10.0, 25.0, 46.0)
Justification: [Changed] Default
Soil Depth UNIFORM(0.5, 0.7)
% Fissures SINGLE(10.0)
Land Raise Depth #UNDEFINED?

Geosphere
Ground Surface (mAOD) 219
Water Table (mAOD) 209
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)

Phase 2B
Infiltration NORMAL(760.0, 76.0)
Justification: [Changed] From D&O

Waste Input
Year AmountDepositied (t)
1987 UNIFORM(5.64E+03, 6.90E+03)
1988 UNIFORM(8.82E+03, 1.08E+04)
1989 UNIFORM(8.82E+03, 1.08E+04)
1990 UNIFORM(8.82E+03, 1.08E+04)
1991 UNIFORM(8.82E+03, 1.08E+04)
1992 SINGLE(0.0)
1993 SINGLE(0.0)
1994 SINGLE(0.0)
1995 SINGLE(0.0)
1996 SINGLE(0.0)
1997 SINGLE(0.0)
1998 SINGLE(0.0)
1999 SINGLE(0.0)
2000 SINGLE(0.0)
2001 SINGLE(0.0)
2002 SINGLE(0.0)
2003 SINGLE(0.0)
2004 SINGLE(0.0)
2005 SINGLE(0.0)
2006 SINGLE(0.0)
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2007 SINGLE(0.0)
2008 SINGLE(0.0)
2009 SINGLE(0.0)
2010 SINGLE(0.0)
2011 SINGLE(0.0)
2012 SINGLE(0.0)
2013 SINGLE(0.0)
2014 SINGLE(0.0)
2015 SINGLE(0.0)
2016 UNIFORM(4.65E+04, 7.75E+04)
Justification: [Changed] Estimated

Waste Breakdown
1987
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1988
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1989
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1990
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1991
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1992
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1993
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1994
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1995
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1996
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1997
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1998
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1999
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2000
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2001
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2002
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2003
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2004
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Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2005
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2006
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2007
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2008
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2009
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2010
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2011
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2012
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2013
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2014
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2015
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2016
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
Justification: [Default] Default Value

Trace Gases
Source Gases Concentration [mg/m3]
1,1,1,2-Tetrafluorochloroethane LOGTRIANGULAR(0.002, 0.2, 2.0)
1,1,1-Trichlorotrifluoroethane LOGTRIANGULAR(0.005, 0.4, 8.0)
1,1,2-Trichloroethane LOGTRIANGULAR(0.004, 1.0, 10.0)
1,1-Dichloroethane LOGTRIANGULAR(0.02, 0.28, 3.9)
1,1-Dichloroethene LOGTRIANGULAR(0.03, 2.8, 19.0)
1,1-Dichlorotetrafluoroethane LOGTRIANGULAR(0.05, 0.25, 6.4)
1,2-Dichloropropane SINGLE(0.0)
1,2-Dichlorotetrafluoroethane LOGTRIANGULAR(0.01, 9.8, 300.0)
1-butanethiol LOGUNIFORM(1.00E-30, 8.00E-02)
1-Chloro-1,1-difluoroethane LOGTRIANGULAR(0.04, 0.57, 31.0)
2-butoxy ethanol LOGUNIFORM(1.00E-30, 5.00E-02)
2-Chloro-1,1,1-trifluoroethane LOGUNIFORM(0.05, 1.5)
2-Propanol LOGTRIANGULAR(0.005, 2.0, 34.0)
Acetalehyde (ethanal) LOGUNIFORM(0.075, 2.546)
Acetone LOGTRIANGULAR(0.005, 0.1, 50.0)
Acrylonitrile LOGTRIANGULAR(0.02, 0.4, 38.0)
Arsenic LOGTRIANGULAR(1.00E-04, 7.40E-03, 4.30E-01)
Benzene LOGTRIANGULAR(3.1, 15.0, 73.0)
Bromodichloromethane SINGLE(0.0)
Butadiene (modelled as 1,3-Butadiene) LOGUNIFORM(1.00E-30, 2.00E-02)
Butane LOGTRIANGULAR(0.19, 1.0, 709.0)
Butene isomers LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.80E+00)
Butyric acid LOGTRIANGULAR(1.00E-30, 1.00E-01, 1.75E+01)
Carbon disulphide LOGUNIFORM(0.9, 170.0)
Carbon monoxide LOGTRIANGULAR(0.11, 1.1, 5000.0)
Carbon tetrachloride (tetrachloromethane) LOGUNIFORM(1.00E-30, 2.00E-02)
Carbonyl sulphide LOGTRIANGULAR(0.006, 0.2, 4.4)
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Chlorobenzene LOGUNIFORM(0.002, 3000.0)
Chlorodifluoromethane LOGTRIANGULAR(0.005, 0.1, 9900.0)
Chloroethane LOGUNIFORM(1.00E-30, 5.30E+00)
Chlorofluorocarbons (CFCs) (Total) LOGTRIANGULAR(0.06, 102.3, 1230.0)
Chlorofluoromethane LOGTRIANGULAR(0.008, 0.2, 110.0)
Chloroform (trichloromethane) LOGTRIANGULAR(1.00E-03, 2.00E-01, 7.00E+01)
Chlorotrifluoromethane LOGTRIANGULAR(0.1, 0.2, 49.0)
Dichlorodifluoromethane LOGTRIANGULAR(0.01, 9.0, 790.0)
Dichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 6.02E+02)
Dichloromethane (methylene chloride) LOGTRIANGULAR(1.00E-03, 2.00E-02, 1.52E+03)
Diethyl disulphide LOGTRIANGULAR(1.00E-03, 2.00E-02, 2.60E+00)
Dimethyl disulphide LOGTRIANGULAR(0.03, 0.17, 12.0)
Dimethyl sulphide LOGTRIANGULAR(0.03, 0.73, 24.3)
Ethane LOGTRIANGULAR(0.005, 6.25, 200.0)
Ethanethiol (ethyl mercaptan) LOGUNIFORM(1.00E-30, 8.00E-02)
Ethanol LOGTRIANGULAR(0.005, 0.2, 810.0)
Ethyl butyrate LOGUNIFORM(0.41, 42.0)
Ethyl toluene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 8.30E+00)
Ethylbenzene LOGTRIANGULAR(1.00E-03, 1.00E-03, 8.75E+02)
Ethylene UNIFORM(0.2, 5.8)
Ethylene dibromide SINGLE(0.0)
Ethylene dichloride LOGTRIANGULAR(0.006, 0.01, 1820.0)
Fluorotrichloromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Formaldehyde (methanal) LOGTRIANGULAR(0.026, 0.068, 0.188)
Freon 113 LOGTRIANGULAR(0.013, 4.8, 125.0)
Furan LOGTRIANGULAR(0.02, 0.82, 6.2)
Halons SINGLE(0.0)
Hexachlorocyclohexane (all isomers) SINGLE(0.0)
Hexane LOGTRIANGULAR(1.00E-03, 9.60E+00, 4.40E+01)
Hydrochlorofluorocarbons (HCFCs) (Total LOGTRIANGULAR(0.02, 128.8, 916.2)
Hydrofluorocarbons (HFCs) (Total) SINGLE(0.0)
Hydrogen sulphide LOGTRIANGULAR(2.4, 53.0, 580.0)
Limonene LOGTRIANGULAR(1.00E-03, 1.00E-01, 2.40E+02)
Mercury LOGUNIFORM(1.70E-04, 1.33E-03)
Methanethiol (methyl mercaptan) LOGUNIFORM(1.00E-30, 3.00E-01)
Methyl chloride (chloromethane) LOGTRIANGULAR(0.006, 0.2, 10.0)
Methyl chloroform (1,1,1-Trichloroethane) LOGTRIANGULAR(1.00E-03, 1.80E+02, 1.60E+03)
Methyl ethyl ketone (2-butanone) LOGTRIANGULAR(0.005, 0.005, 73.0)
Methyl isobutyl ketone LOGTRIANGULAR(0.005, 0.2, 9.9)
Nitric acid SINGLE(0.0)
Odour Units (Predicted) TRIANGULAR(5.00E+04, 1.25E+05, 2.50E+05)
PAH (reported as Naphthalene) LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.70E+01)
para-Dichlorobenzene (modelled as 
1,4-Dichlorobenzene) 

LOGTRIANGULAR(0.006, 0.05, 2.7)

Pentane LOGTRIANGULAR(0.02, 0.3, 105.0)
Pentene (all isomers) LOGTRIANGULAR(0.24, 3.5, 12.0)
Perfluorocarbons (PFCs) (Total) SINGLE(0.0)
Phenol SINGLE(0.0)
PM10s SINGLE(0.0)
Propane LOGTRIANGULAR(1.00E-03, 1.90E+00, 1.29E+01)
Propanethiol LOGUNIFORM(1.00E-30, 9.00E-02)
Sulphide, total simulations with H2S LOGTRIANGULAR(1.00E-03, 2.40E+00, 5.58E+03)
Sulphide, total simulations without H2S LOGTRIANGULAR(5.00E-04, 8.00E-03, 3.50E+00)
t-1,2-Dichloroethene LOGTRIANGULAR(0.02, 0.24, 2.6)
Tetrachloroethane (modelled as 
1,1,2,2-Tetrachloroethane) 

LOGUNIFORM(1.00E-03, 5.00E+01)

Tetrachloroethylene (Tetrachloroethene) LOGTRIANGULAR(1.00E-03, 1.00E-02, 7.70E+03)
Toluene LOGTRIANGULAR(0.01, 0.1, 1250.0)
Total chloride (reported as HCl) LOGTRIANGULAR(14.7, 79.5, 850.0)
Total fluoride (reported as HF) LOGTRIANGULAR(5.6, 251.2, 735.0)
Trichlorobenzene (all isomers) LOGTRIANGULAR(0.01, 0.01, 0.13)
Trichloroethylene (trichloroethene) LOGTRIANGULAR(0.25, 1.65, 88.0)
Trichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Trichlorotrifluoroethane LOGTRIANGULAR(1.00E-03, 4.80E+00, 2.40E+01)
Trimethylbenzene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.87E+02)
Vinyl chloride (chloroethene, 
chloroethylene) 

LOGTRIANGULAR(1.1, 31.0, 730.0)

Xylene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-03, 6.18E+04)
Justification: [Default] Default Value
VOC Halflife NORMAL(4.11, 1.56)
Justification: [Default] Default Value

Waste Moisture Content
Degradation rate - Filling Phase Average
Justification: [Default] Default Value
Degradation rate - after change Average
Justification: [Default] Default Value
Waste Density UNIFORM(0.8, 1.2)
Justification: [Default] Default Value
Leachate Head SINGLE(1.0)
Justification: [Default] Default Value
Hydraulic Conductivity LOGUNIFORM(1.00E-09, 1.00E-05)
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Justification: [Default] Default Value

Engineered Controls
Cap Single Clay
Cap Thickness UNIFORM(0.5, 0.7)
Cap Hydraulic Conductivity LOGUNIFORM(1.00E-08, 1.00E-07)
Justifications
Cap [Changed] From D&O
Cap Thickness [Changed] From D&O
Cap Hydraulic Conductivity [Changed] From D&O
liner Single Liner
Liner Thickness UNIFORM(0.5, 0.7)
Liner Hydraulic Conductivity LOGUNIFORM(1.00E-07, 1.00E-06)
Justifications
Liner [Changed] From D&O
Liner Thickness [Changed] From D&O
Liner Hydraulic Conductivit [Changed] From D&O
Justification: [Changed] Fissures Simulated
Methane Oxidation % TRIANGULAR(10.0, 25.0, 46.0)
Justification: [Changed] Default
Soil Depth UNIFORM(0.5, 0.7)
% Fissures SINGLE(10.0)
Land Raise Depth #UNDEFINED?

Geosphere
Ground Surface (mAOD) 219
Water Table (mAOD) 209
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)

Phase 3B
Infiltration NORMAL(760.0, 76.0)
Justification: [Changed] From D&O

Waste Input
Year AmountDepositied (t)
1992 UNIFORM(8.82E+03, 1.08E+04)
1993 UNIFORM(8.82E+03, 1.08E+04)
1994 UNIFORM(8.82E+03, 1.08E+04)
1995 UNIFORM(8.82E+03, 1.08E+04)
1996 UNIFORM(2.73E+04, 3.34E+04)
1997 SINGLE(0.0)
1998 SINGLE(0.0)
1999 SINGLE(0.0)
2000 SINGLE(0.0)
2001 SINGLE(0.0)
2002 SINGLE(0.0)
2003 SINGLE(0.0)
2004 SINGLE(0.0)
2005 SINGLE(0.0)
2006 SINGLE(0.0)
2007 SINGLE(0.0)
2008 SINGLE(0.0)
2009 SINGLE(0.0)
2010 SINGLE(0.0)
2011 SINGLE(0.0)
2012 SINGLE(0.0)
2013 SINGLE(0.0)
2014 SINGLE(0.0)
2015 SINGLE(0.0)
2016 SINGLE(0.0)
2017 UNIFORM(4.79E+04, 7.99E+04)
2018 UNIFORM(4.94E+04, 8.23E+04)
Justification: [Changed] Estimated

Waste Breakdown
1992
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1993
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1994
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1995
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1996
Domestic UNIFORM(60.0, 80.0)
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Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1997
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1998
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
1999
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2000
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2001
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2002
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2003
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2004
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2005
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2006
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2007
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2008
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2009
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2010
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2011
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2012
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2013
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2014
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2015
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2016
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
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Commercial UNIFORM(10.0, 20.0)
2017
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
2018
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
Justification: [Default] Default Value

Trace Gases
Source Gases Concentration [mg/m3]
1,1,1,2-Tetrafluorochloroethane LOGTRIANGULAR(0.002, 0.2, 2.0)
1,1,1-Trichlorotrifluoroethane LOGTRIANGULAR(0.005, 0.4, 8.0)
1,1,2-Trichloroethane LOGTRIANGULAR(0.004, 1.0, 10.0)
1,1-Dichloroethane LOGTRIANGULAR(0.02, 0.28, 3.9)
1,1-Dichloroethene LOGTRIANGULAR(0.03, 2.8, 19.0)
1,1-Dichlorotetrafluoroethane LOGTRIANGULAR(0.05, 0.25, 6.4)
1,2-Dichloropropane SINGLE(0.0)
1,2-Dichlorotetrafluoroethane LOGTRIANGULAR(0.01, 9.8, 300.0)
1-butanethiol LOGUNIFORM(1.00E-30, 8.00E-02)
1-Chloro-1,1-difluoroethane LOGTRIANGULAR(0.04, 0.57, 31.0)
2-butoxy ethanol LOGUNIFORM(1.00E-30, 5.00E-02)
2-Chloro-1,1,1-trifluoroethane LOGUNIFORM(0.05, 1.5)
2-Propanol LOGTRIANGULAR(0.005, 2.0, 34.0)
Acetalehyde (ethanal) LOGUNIFORM(0.075, 2.546)
Acetone LOGTRIANGULAR(0.005, 0.1, 50.0)
Acrylonitrile LOGTRIANGULAR(0.02, 0.4, 38.0)
Arsenic LOGTRIANGULAR(1.00E-04, 7.40E-03, 4.30E-01)
Benzene LOGTRIANGULAR(3.1, 15.0, 73.0)
Bromodichloromethane SINGLE(0.0)
Butadiene (modelled as 1,3-Butadiene) LOGUNIFORM(1.00E-30, 2.00E-02)
Butane LOGTRIANGULAR(0.19, 1.0, 709.0)
Butene isomers LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.80E+00)
Butyric acid LOGTRIANGULAR(1.00E-30, 1.00E-01, 1.75E+01)
Carbon disulphide LOGUNIFORM(0.9, 170.0)
Carbon monoxide LOGTRIANGULAR(0.11, 1.1, 5000.0)
Carbon tetrachloride (tetrachloromethane) LOGUNIFORM(1.00E-30, 2.00E-02)
Carbonyl sulphide LOGTRIANGULAR(0.006, 0.2, 4.4)
Chlorobenzene LOGUNIFORM(0.002, 3000.0)
Chlorodifluoromethane LOGTRIANGULAR(0.005, 0.1, 9900.0)
Chloroethane LOGUNIFORM(1.00E-30, 5.30E+00)
Chlorofluorocarbons (CFCs) (Total) LOGTRIANGULAR(0.06, 102.3, 1230.0)
Chlorofluoromethane LOGTRIANGULAR(0.008, 0.2, 110.0)
Chloroform (trichloromethane) LOGTRIANGULAR(1.00E-03, 2.00E-01, 7.00E+01)
Chlorotrifluoromethane LOGTRIANGULAR(0.1, 0.2, 49.0)
Dichlorodifluoromethane LOGTRIANGULAR(0.01, 9.0, 790.0)
Dichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 6.02E+02)
Dichloromethane (methylene chloride) LOGTRIANGULAR(1.00E-03, 2.00E-02, 1.52E+03)
Diethyl disulphide LOGTRIANGULAR(1.00E-03, 2.00E-02, 2.60E+00)
Dimethyl disulphide LOGTRIANGULAR(0.03, 0.17, 12.0)
Dimethyl sulphide LOGTRIANGULAR(0.03, 0.73, 24.3)
Ethane LOGTRIANGULAR(0.005, 6.25, 200.0)
Ethanethiol (ethyl mercaptan) LOGUNIFORM(1.00E-30, 8.00E-02)
Ethanol LOGTRIANGULAR(0.005, 0.2, 810.0)
Ethyl butyrate LOGUNIFORM(0.41, 42.0)
Ethyl toluene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 8.30E+00)
Ethylbenzene LOGTRIANGULAR(1.00E-03, 1.00E-03, 8.75E+02)
Ethylene UNIFORM(0.2, 5.8)
Ethylene dibromide SINGLE(0.0)
Ethylene dichloride LOGTRIANGULAR(0.006, 0.01, 1820.0)
Fluorotrichloromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Formaldehyde (methanal) LOGTRIANGULAR(0.026, 0.068, 0.188)
Freon 113 LOGTRIANGULAR(0.013, 4.8, 125.0)
Furan LOGTRIANGULAR(0.02, 0.82, 6.2)
Halons SINGLE(0.0)
Hexachlorocyclohexane (all isomers) SINGLE(0.0)
Hexane LOGTRIANGULAR(1.00E-03, 9.60E+00, 4.40E+01)
Hydrochlorofluorocarbons (HCFCs) (Total LOGTRIANGULAR(0.02, 128.8, 916.2)
Hydrofluorocarbons (HFCs) (Total) SINGLE(0.0)
Hydrogen sulphide LOGTRIANGULAR(2.4, 53.0, 580.0)
Limonene LOGTRIANGULAR(1.00E-03, 1.00E-01, 2.40E+02)
Mercury LOGUNIFORM(1.70E-04, 1.33E-03)
Methanethiol (methyl mercaptan) LOGUNIFORM(1.00E-30, 3.00E-01)
Methyl chloride (chloromethane) LOGTRIANGULAR(0.006, 0.2, 10.0)
Methyl chloroform (1,1,1-Trichloroethane) LOGTRIANGULAR(1.00E-03, 1.80E+02, 1.60E+03)
Methyl ethyl ketone (2-butanone) LOGTRIANGULAR(0.005, 0.005, 73.0)
Methyl isobutyl ketone LOGTRIANGULAR(0.005, 0.2, 9.9)
Nitric acid SINGLE(0.0)
Odour Units (Predicted) TRIANGULAR(5.00E+04, 1.25E+05, 2.50E+05)
PAH (reported as Naphthalene) LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.70E+01)
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para-Dichlorobenzene (modelled as 
1,4-Dichlorobenzene) 

LOGTRIANGULAR(0.006, 0.05, 2.7)

Pentane LOGTRIANGULAR(0.02, 0.3, 105.0)
Pentene (all isomers) LOGTRIANGULAR(0.24, 3.5, 12.0)
Perfluorocarbons (PFCs) (Total) SINGLE(0.0)
Phenol SINGLE(0.0)
PM10s SINGLE(0.0)
Propane LOGTRIANGULAR(1.00E-03, 1.90E+00, 1.29E+01)
Propanethiol LOGUNIFORM(1.00E-30, 9.00E-02)
Sulphide, total simulations with H2S LOGTRIANGULAR(1.00E-03, 2.40E+00, 5.58E+03)
Sulphide, total simulations without H2S LOGTRIANGULAR(5.00E-04, 8.00E-03, 3.50E+00)
t-1,2-Dichloroethene LOGTRIANGULAR(0.02, 0.24, 2.6)
Tetrachloroethane (modelled as 
1,1,2,2-Tetrachloroethane) 

LOGUNIFORM(1.00E-03, 5.00E+01)

Tetrachloroethylene (Tetrachloroethene) LOGTRIANGULAR(1.00E-03, 1.00E-02, 7.70E+03)
Toluene LOGTRIANGULAR(0.01, 0.1, 1250.0)
Total chloride (reported as HCl) LOGTRIANGULAR(14.7, 79.5, 850.0)
Total fluoride (reported as HF) LOGTRIANGULAR(5.6, 251.2, 735.0)
Trichlorobenzene (all isomers) LOGTRIANGULAR(0.01, 0.01, 0.13)
Trichloroethylene (trichloroethene) LOGTRIANGULAR(0.25, 1.65, 88.0)
Trichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Trichlorotrifluoroethane LOGTRIANGULAR(1.00E-03, 4.80E+00, 2.40E+01)
Trimethylbenzene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.87E+02)
Vinyl chloride (chloroethene, 
chloroethylene) 

LOGTRIANGULAR(1.1, 31.0, 730.0)

Xylene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-03, 6.18E+04)
Justification: [Default] Default Value
VOC Halflife NORMAL(4.11, 1.56)
Justification: [Default] Default Value

Waste Moisture Content
Degradation rate - Filling Phase Average
Justification: [Default] Default Value
Degradation rate - after change Average
Justification: [Default] Default Value
Waste Density UNIFORM(0.8, 1.2)
Justification: [Default] Default Value
Leachate Head SINGLE(1.0)
Justification: [Default] Default Value
Hydraulic Conductivity LOGUNIFORM(1.00E-09, 1.00E-05)
Justification: [Default] Default Value

Engineered Controls
Cap Single Clay
Cap Thickness UNIFORM(0.5, 0.7)
Cap Hydraulic Conductivity LOGUNIFORM(1.00E-08, 1.00E-07)
Justifications
Cap [Changed] From D&O
Cap Thickness [Changed] From D&O
Cap Hydraulic Conductivity [Changed] From D&O
liner Single Liner
Liner Thickness UNIFORM(0.5, 0.7)
Liner Hydraulic Conductivity LOGUNIFORM(1.00E-07, 1.00E-06)
Justifications
Liner [Changed] From D&O
Liner Thickness [Changed] From D&O
Liner Hydraulic Conductivit [Changed] From D&O
Justification: [Changed] Fissures Simulated
Methane Oxidation % TRIANGULAR(10.0, 25.0, 46.0)
Justification: [Changed] Default
Soil Depth UNIFORM(0.5, 0.7)
% Fissures SINGLE(10.0)
Land Raise Depth #UNDEFINED?

Geosphere
Ground Surface (mAOD) 219
Water Table (mAOD) 209
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)

Phase 4B
Infiltration NORMAL(760.0, 76.0)
Justification: [Changed] From D&O

Waste Input
Year AmountDepositied (t)
2022 UNIFORM(5.50E+04, 9.17E+04)
2023 UNIFORM(5.65E+04, 9.41E+04)
Justification: [Changed] Estimated

Waste Breakdown
2022
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
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Commercial UNIFORM(10.0, 20.0)
2023
Domestic UNIFORM(60.0, 80.0)
Civic Amenity UNIFORM(10.0, 20.0)
Commercial UNIFORM(10.0, 20.0)
Justification: [Default] Default Value

Trace Gases
Source Gases Concentration [mg/m3]
1,1,1,2-Tetrafluorochloroethane LOGTRIANGULAR(0.002, 0.2, 2.0)
1,1,1-Trichlorotrifluoroethane LOGTRIANGULAR(0.005, 0.4, 8.0)
1,1,2-Trichloroethane LOGTRIANGULAR(0.004, 1.0, 10.0)
1,1-Dichloroethane LOGTRIANGULAR(0.02, 0.28, 3.9)
1,1-Dichloroethene LOGTRIANGULAR(0.03, 2.8, 19.0)
1,1-Dichlorotetrafluoroethane LOGTRIANGULAR(0.05, 0.25, 6.4)
1,2-Dichloropropane SINGLE(0.0)
1,2-Dichlorotetrafluoroethane LOGTRIANGULAR(0.01, 9.8, 300.0)
1-butanethiol LOGUNIFORM(1.00E-30, 8.00E-02)
1-Chloro-1,1-difluoroethane LOGTRIANGULAR(0.04, 0.57, 31.0)
2-butoxy ethanol LOGUNIFORM(1.00E-30, 5.00E-02)
2-Chloro-1,1,1-trifluoroethane LOGUNIFORM(0.05, 1.5)
2-Propanol LOGTRIANGULAR(0.005, 2.0, 34.0)
Acetalehyde (ethanal) LOGUNIFORM(0.075, 2.546)
Acetone LOGTRIANGULAR(0.005, 0.1, 50.0)
Acrylonitrile LOGTRIANGULAR(0.02, 0.4, 38.0)
Arsenic LOGTRIANGULAR(1.00E-04, 7.40E-03, 4.30E-01)
Benzene LOGTRIANGULAR(3.1, 15.0, 73.0)
Bromodichloromethane SINGLE(0.0)
Butadiene (modelled as 1,3-Butadiene) LOGUNIFORM(1.00E-30, 2.00E-02)
Butane LOGTRIANGULAR(0.19, 1.0, 709.0)
Butene isomers LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.80E+00)
Butyric acid LOGTRIANGULAR(1.00E-30, 1.00E-01, 1.75E+01)
Carbon disulphide LOGUNIFORM(0.9, 170.0)
Carbon monoxide LOGTRIANGULAR(0.11, 1.1, 5000.0)
Carbon tetrachloride (tetrachloromethane) LOGUNIFORM(1.00E-30, 2.00E-02)
Carbonyl sulphide LOGTRIANGULAR(0.006, 0.2, 4.4)
Chlorobenzene LOGUNIFORM(0.002, 3000.0)
Chlorodifluoromethane LOGTRIANGULAR(0.005, 0.1, 9900.0)
Chloroethane LOGUNIFORM(1.00E-30, 5.30E+00)
Chlorofluorocarbons (CFCs) (Total) LOGTRIANGULAR(0.06, 102.3, 1230.0)
Chlorofluoromethane LOGTRIANGULAR(0.008, 0.2, 110.0)
Chloroform (trichloromethane) LOGTRIANGULAR(1.00E-03, 2.00E-01, 7.00E+01)
Chlorotrifluoromethane LOGTRIANGULAR(0.1, 0.2, 49.0)
Dichlorodifluoromethane LOGTRIANGULAR(0.01, 9.0, 790.0)
Dichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 6.02E+02)
Dichloromethane (methylene chloride) LOGTRIANGULAR(1.00E-03, 2.00E-02, 1.52E+03)
Diethyl disulphide LOGTRIANGULAR(1.00E-03, 2.00E-02, 2.60E+00)
Dimethyl disulphide LOGTRIANGULAR(0.03, 0.17, 12.0)
Dimethyl sulphide LOGTRIANGULAR(0.03, 0.73, 24.3)
Ethane LOGTRIANGULAR(0.005, 6.25, 200.0)
Ethanethiol (ethyl mercaptan) LOGUNIFORM(1.00E-30, 8.00E-02)
Ethanol LOGTRIANGULAR(0.005, 0.2, 810.0)
Ethyl butyrate LOGUNIFORM(0.41, 42.0)
Ethyl toluene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 8.30E+00)
Ethylbenzene LOGTRIANGULAR(1.00E-03, 1.00E-03, 8.75E+02)
Ethylene UNIFORM(0.2, 5.8)
Ethylene dibromide SINGLE(0.0)
Ethylene dichloride LOGTRIANGULAR(0.006, 0.01, 1820.0)
Fluorotrichloromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Formaldehyde (methanal) LOGTRIANGULAR(0.026, 0.068, 0.188)
Freon 113 LOGTRIANGULAR(0.013, 4.8, 125.0)
Furan LOGTRIANGULAR(0.02, 0.82, 6.2)
Halons SINGLE(0.0)
Hexachlorocyclohexane (all isomers) SINGLE(0.0)
Hexane LOGTRIANGULAR(1.00E-03, 9.60E+00, 4.40E+01)
Hydrochlorofluorocarbons (HCFCs) (Total LOGTRIANGULAR(0.02, 128.8, 916.2)
Hydrofluorocarbons (HFCs) (Total) SINGLE(0.0)
Hydrogen sulphide LOGTRIANGULAR(2.4, 53.0, 580.0)
Limonene LOGTRIANGULAR(1.00E-03, 1.00E-01, 2.40E+02)
Mercury LOGUNIFORM(1.70E-04, 1.33E-03)
Methanethiol (methyl mercaptan) LOGUNIFORM(1.00E-30, 3.00E-01)
Methyl chloride (chloromethane) LOGTRIANGULAR(0.006, 0.2, 10.0)
Methyl chloroform (1,1,1-Trichloroethane) LOGTRIANGULAR(1.00E-03, 1.80E+02, 1.60E+03)
Methyl ethyl ketone (2-butanone) LOGTRIANGULAR(0.005, 0.005, 73.0)
Methyl isobutyl ketone LOGTRIANGULAR(0.005, 0.2, 9.9)
Nitric acid SINGLE(0.0)
Odour Units (Predicted) TRIANGULAR(5.00E+04, 1.25E+05, 2.50E+05)
PAH (reported as Naphthalene) LOGTRIANGULAR(1.00E-03, 2.00E-01, 1.70E+01)
para-Dichlorobenzene (modelled as 
1,4-Dichlorobenzene) 

LOGTRIANGULAR(0.006, 0.05, 2.7)

Pentane LOGTRIANGULAR(0.02, 0.3, 105.0)
Pentene (all isomers) LOGTRIANGULAR(0.24, 3.5, 12.0)
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Perfluorocarbons (PFCs) (Total) SINGLE(0.0)
Phenol SINGLE(0.0)
PM10s SINGLE(0.0)
Propane LOGTRIANGULAR(1.00E-03, 1.90E+00, 1.29E+01)
Propanethiol LOGUNIFORM(1.00E-30, 9.00E-02)
Sulphide, total simulations with H2S LOGTRIANGULAR(1.00E-03, 2.40E+00, 5.58E+03)
Sulphide, total simulations without H2S LOGTRIANGULAR(5.00E-04, 8.00E-03, 3.50E+00)
t-1,2-Dichloroethene LOGTRIANGULAR(0.02, 0.24, 2.6)
Tetrachloroethane (modelled as 
1,1,2,2-Tetrachloroethane) 

LOGUNIFORM(1.00E-03, 5.00E+01)

Tetrachloroethylene (Tetrachloroethene) LOGTRIANGULAR(1.00E-03, 1.00E-02, 7.70E+03)
Toluene LOGTRIANGULAR(0.01, 0.1, 1250.0)
Total chloride (reported as HCl) LOGTRIANGULAR(14.7, 79.5, 850.0)
Total fluoride (reported as HF) LOGTRIANGULAR(5.6, 251.2, 735.0)
Trichlorobenzene (all isomers) LOGTRIANGULAR(0.01, 0.01, 0.13)
Trichloroethylene (trichloroethene) LOGTRIANGULAR(0.25, 1.65, 88.0)
Trichlorofluoromethane LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.00E+03)
Trichlorotrifluoroethane LOGTRIANGULAR(1.00E-03, 4.80E+00, 2.40E+01)
Trimethylbenzene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-02, 1.87E+02)
Vinyl chloride (chloroethene, 
chloroethylene) 

LOGTRIANGULAR(1.1, 31.0, 730.0)

Xylene (all isomers) LOGTRIANGULAR(1.00E-03, 1.00E-03, 6.18E+04)
Justification: [Default] Default Value
VOC Halflife NORMAL(4.11, 1.56)
Justification: [Default] Default Value

Waste Moisture Content
Degradation rate - Filling Phase Average
Justification: [Default] Default Value
Degradation rate - after change Average
Justification: [Default] Default Value
Waste Density UNIFORM(0.8, 1.2)
Justification: [Default] Default Value
Leachate Head SINGLE(1.0)
Justification: [Default] Default Value
Hydraulic Conductivity LOGUNIFORM(1.00E-09, 1.00E-05)
Justification: [Default] Default Value

Engineered Controls
Cap Single Clay
Cap Thickness UNIFORM(0.5, 0.7)
Cap Hydraulic Conductivity LOGUNIFORM(1.00E-08, 1.00E-07)
Justifications
Cap [Changed] From D&O
Cap Thickness [Changed] From D&O
Cap Hydraulic Conductivity [Changed] From D&O
liner Single Liner
Liner Thickness UNIFORM(0.5, 0.7)
Liner Hydraulic Conductivity LOGUNIFORM(1.00E-07, 1.00E-06)
Justifications
Liner [Changed] From D&O
Liner Thickness [Changed] From D&O
Liner Hydraulic Conductivit [Changed] From D&O
Justification: [Default] Default Value
Methane Oxidation % TRIANGULAR(10.0, 25.0, 46.0)
Justification: [Changed] Default
Soil Depth UNIFORM(0.5, 0.7)
% Fissures SINGLE(10.0)
Land Raise Depth #UNDEFINED?

Geosphere
Ground Surface (mAOD) 219
Water Table (mAOD) 209
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)

Site Characteristics
Proportion to CO2 [%] UNIFORM(55.0, 65.0)
Justification: [Changed] Updated for Conservatism
Proportion to CH4 [%] UNIFORM(35.0, 45.0)
Justification: [Changed] Updated for Conservatism

Cellulose Decay Rates
Slow Moderate Fast

Dry SINGLE(0.013) SINGLE(0.046) SINGLE(0.076)
Average SINGLE(0.046) SINGLE(0.076) SINGLE(0.116)
Wet SINGLE(0.076) SINGLE(0.116) SINGLE(0.694)
Saturated SINGLE(0.013) SINGLE(0.046) SINGLE(0.076)
User Defined 1 SINGLE(0.046) UNIFORM(0.046, 0.076) UNIFORM(0.076, 0.116)
User Defined 2 UNIFORM(0.046, 0.076) UNIFORM(0.076, 0.116) UNIFORM(0.116, 0.694)
Justification: [Default] Default Value
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Gas Plant
No Flares/Engines in use

Engine/Flare Order [Changed] No Gas Plant

Trace Gas Plant
1,1,1,2-Tetrafluorochloroethane 
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
1,1,1-Trichlorotrifluoroethane 
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
1,1,2-Trichloroethane 
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
1,1-Dichloroethane 
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
1,1-Dichloroethene 
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
1,1-Dichlorotetrafluoroethane 
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
1,2-Dichloropropane 
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
1,2-Dichlorotetrafluoroethane 
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
1-butanethiol
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
1-Chloro-1,1-difluoroethane 
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
2-butoxy ethanol
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
2-Chloro-1,1,1-trifluoroethane 
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
2-Propanol
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Acetalehyde (ethanal)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Acetone
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Acrylonitrile
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Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Arsenic
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Benzene
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Benzo(a)pyrene
Spark Ignition Engine: combustion products LOGUNIFORM(1.10E-12, 9.60E-10)
Dual Fuel Engine: combustion products LOGUNIFORM(1.10E-12, 9.60E-10)
Other Engine: combustion products SINGLE(0.0)
Flare: combustion products LOGUNIFORM(1.00E-06, 6.00E-04)
Bromodichloromethane
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Butadiene (modelled as 1,3-Butadiene) 
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Butane
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Butene isomers
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Butyric acid
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Carbon disulphide
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Carbon monoxide
Spark Ignition Engine: combustion products LOGTRIANGULAR(508.0, 1311.0, 1969.0)
Dual Fuel Engine: combustion products SINGLE(0.0)
Other Engine: combustion products SINGLE(0.0)
Flare: combustion products LOGTRIANGULAR(26.0, 294.0, 2178.0)
Carbon tetrachloride (tetrachloromethane)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Carbonyl sulphide
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Chlorobenzene
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Chlorodifluoromethane
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Chloroethane
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Chlorofluorocarbons (CFCs) (Total)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
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Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Chlorofluoromethane
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Chloroform (trichloromethane)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Chlorotrifluoromethane
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Dichlorodifluoromethane
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Dichlorofluoromethane
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Dichloromethane (methylene chloride)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Diethyl disulphide
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Dimethyl disulphide
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Dimethyl sulphide
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Dioxins and furans (modelled as 2,3,7,8-TCDD)
Spark Ignition Engine: combustion products LOGUNIFORM(7.00E-10, 2.30E-06)
Dual Fuel Engine: combustion products LOGUNIFORM(7.00E-10, 2.30E-06)
Other Engine: combustion products SINGLE(0.0)
Flare: combustion products LOGTRIANGULAR(9.00E-09, 3.10E-08, 3.60E-07)
Ethane
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Ethanethiol (ethyl mercaptan)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Ethanol
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Ethyl butyrate
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Ethyl toluene (all isomers)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Ethylbenzene
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
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Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Ethylene
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Ethylene dibromide
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Ethylene dichloride
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Fluorotrichloromethane
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Formaldehyde (methanal)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Freon 113
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Furan
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Halons
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Hexachlorocyclohexane (all isomers)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Hexane
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Hydrochlorofluorocarbons (HCFCs) (Total)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Hydrofluorocarbons (HFCs) (Total)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Hydrogen sulphide
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Limonene
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Mercury
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Methanethiol (methyl mercaptan)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
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Flare: non-combustion products SINGLE(99.0)
Methyl chloride (chloromethane)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Methyl chloroform (1,1,1-Trichloroethane) 
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Methyl ethyl ketone (2-butanone)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Methyl isobutyl ketone
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Nitric acid
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Nitrogen dioxide (NO2)
Spark Ignition Engine: combustion products SINGLE(0.0)
Dual Fuel Engine: combustion products SINGLE(0.0)
Other Engine: combustion products SINGLE(0.0)
Flare: combustion products SINGLE(0.0)
Nitrogen monoxide (NO)
Spark Ignition Engine: combustion products SINGLE(0.0)
Dual Fuel Engine: combustion products SINGLE(0.0)
Other Engine: combustion products SINGLE(0.0)
Flare: combustion products SINGLE(0.0)
Nitrogen oxides (NOx)
Spark Ignition Engine: combustion products LOGUNIFORM(330.0, 2132.0)
Dual Fuel Engine: combustion products SINGLE(0.0)
Other Engine: combustion products SINGLE(0.0)
Flare: combustion products TRIANGULAR(43.0, 85.0, 149.0)
Odour Units (Predicted)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
PAH (reported as Naphthalene)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
para-Dichlorobenzene (modelled as 1,4-Dichlorobenzene) 
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Pentane
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Pentene (all isomers)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Perfluorocarbons (PFCs) (Total)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Phenol
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
PM10s
Spark Ignition Engine: combustion products TRIANGULAR(1.2, 4.6, 12.5)
Dual Fuel Engine: combustion products SINGLE(0.0)
Other Engine: combustion products SINGLE(0.0)
Flare: combustion products UNIFORM(1.0, 10.0)
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Propane
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Propanethiol
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Sulphide, total simulations with H2S 
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Sulphide, total simulations without H2S 
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Sulphur dioxide
Spark Ignition Engine: combustion products LOGUNIFORM(18.0, 402.0)
Dual Fuel Engine: combustion products SINGLE(0.0)
Other Engine: combustion products SINGLE(0.0)
Flare: combustion products UNIFORM(0.0, 482.0)
t-1,2-Dichloroethene 
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Tetrachloroethane (modelled as 1,1,2,2-Tetrachloroethane) 
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Tetrachloroethylene (Tetrachloroethene)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Toluene
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Total chloride (reported as HCl)
Spark Ignition Engine: combustion products LOGTRIANGULAR(5.00E-04, 1.00E+01, 5.84E+02)
Dual Fuel Engine: combustion products SINGLE(0.0)
Other Engine: combustion products SINGLE(0.0)
Flare: combustion products LOGUNIFORM(0.5, 36.0)
Total fluoride (reported as HF)
Spark Ignition Engine: combustion products LOGTRIANGULAR(2.00E-04, 7.00E+00, 4.50E+01)
Dual Fuel Engine: combustion products SINGLE(0.0)
Other Engine: combustion products SINGLE(0.0)
Flare: combustion products LOGUNIFORM(0.4, 21.0)
Total non-methane volatile organic compounds (NMVOCs)
Spark Ignition Engine: combustion products LOGTRIANGULAR(0.0118, 18.1, 90.0)
Dual Fuel Engine: combustion products TRIANGULAR(0.0118, 18.1, 90.0)
Other Engine: combustion products SINGLE(0.0)
Flare: combustion products LOGUNIFORM(1.0, 30.0)
Total volatile organic compounds (VOCs)
Spark Ignition Engine: combustion products LOGTRIANGULAR(0.0118, 18.1, 90.0)
Dual Fuel Engine: combustion products SINGLE(0.0)
Other Engine: combustion products SINGLE(0.0)
Flare: combustion products LOGUNIFORM(52.0, 3920.0)
Trichlorobenzene (all isomers)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Trichloroethylene (trichloroethene)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Trichlorofluoromethane
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Trichlorotrifluoroethane
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Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Trimethylbenzene (all isomers)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Vinyl chloride (chloroethene, chloroethylene) 
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Xylene (all isomers)
Spark Ignition Engine: non-combustion products SINGLE(99.0)
Dual Fuel Engine: non-combustion products SINGLE(99.0)
Other Engine: non-combustion products SINGLE(99.0)
Flare: non-combustion products SINGLE(99.0)
Justification: [Changed] No Gas Plant

Global Impact
Bulk Gases
Global Warming Potential
Carbon Dioxide [t]: 1
Methane [t carbon dioxoide]: 25
Hydrogen [t carbon dioxide]: 0
Justification: [Default] Default Value
Ozone Depletion Potential
Carbon Dioxide [t trichlorofluoromethane]: 0
Methane [t trichlorofluoromethane]: 0
Hydrogen [t trichlorofluoromethane]: 0
Justification: [Default] Default Value
Trace Gases
Gas Global Warming Potential Ozone Depletion Potential
1,1,1,2-Tetrafluorochloroethane 609 0.02
1,1,1-Trichlorotrifluoroethane 6130 1
1,1,2-Trichloroethane 0 0
1,1-Dichloroethane 0 0
1,1-Dichloroethene 0 0
1,1-Dichlorotetrafluoroethane 10000 0.94
1,2-Dichloropropane 0 0
1,2-Dichlorotetrafluoroethane 0 0
1-butanethiol 0 0
1-Chloro-1,1-difluoroethane 2310 0.07
2-butoxy ethanol 0 0
2-Chloro-1,1,1-trifluoroethane 0 0
2-Propanol 0 0
Acetalehyde (ethanal) 1.3 0
Acetone 0.5 0
Acrylonitrile 0 0
Arsenic 0 0
Benzene 0 0
Benzo(a)pyrene 0 0
Bromodichloromethane 1300 1890
Butadiene (modelled as 1,3-Butadiene) 0 0
Butane 4 0
Butene isomers 0 0
Butyric acid 0 0
Carbon disulphide 0 0
Carbon monoxide 0 0
Carbon tetrachloride (tetrachloromethane) 1400 0.73
Carbonyl sulphide 0 0
Chlorobenzene 0 0
Chlorodifluoromethane 1810 0.05
Chloroethane 0 0
Chlorofluorocarbons (CFCs) (Total) 0 0
Chlorofluoromethane 0 0
Chloroform (trichloromethane) 30 0
Chlorotrifluoromethane 14400 0
Dichlorodifluoromethane 10900 1
Dichlorofluoromethane 210 0
Dichloromethane (methylene chloride) 9 0
Diethyl disulphide 0 0
Dimethyl disulphide 0 0
Dimethyl sulphide 0 0
Dioxins and furans (modelled as 
2,3,7,8-TCDD)

0 0

Ethane 5.5 0
Ethanethiol (ethyl mercaptan) 0 0
Ethanol 0 0
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Ethyl butyrate 0 0
Ethyl toluene (all isomers) 0 0
Ethylbenzene 0 0
Ethylene 3.7 0
Ethylene dibromide 0 0
Ethylene dichloride 0 0
Fluorotrichloromethane 4750 1
Formaldehyde (methanal) 0 0
Freon 113 6130 1
Furan 0 0
Halons 0 0
Hexachlorocyclohexane (all isomers) 0 0
Hexane 0 0
Hydrochlorofluorocarbons (HCFCs) (Total 0 0
Hydrofluorocarbons (HFCs) (Total) 0 0
Hydrogen sulphide 0 0
Limonene 0 0
Mercury 0 0
Methanethiol (methyl mercaptan) 0 0
Methyl chloride (chloromethane) 146 0
Methyl chloroform (1,1,1-Trichloroethane) 0 0
Methyl ethyl ketone (2-butanone) 0 0
Methyl isobutyl ketone 0 0
Nitric acid 0 0
Nitrogen dioxide (NO2) 0 0
Nitrogen monoxide (NO) 0 0
Nitrogen oxides (NOx) 0 0
Odour Units (Predicted) 0 0
PAH (reported as Naphthalene) 0 0
para-Dichlorobenzene (modelled as 
1,4-Dichlorobenzene) 

0 0

Pentane 0 0
Pentene (all isomers) 0 0
Perfluorocarbons (PFCs) (Total) 0 0
Phenol 0 0
PM10s 0 0
Propane 3.3 0
Propanethiol 0 0
Sulphide, total simulations with H2S 0 0
Sulphide, total simulations without H2S 0 0
Sulphur dioxide 0 0
t-1,2-Dichloroethene 0 0
Tetrachloroethane (modelled as 
1,1,2,2-Tetrachloroethane) 

0 0

Tetrachloroethylene (Tetrachloroethene) 0 0
Toluene 2.7 0
Total chloride (reported as HCl) 0 0
Total fluoride (reported as HF) 0 0
Total non-methane volatile organic 
compounds (NMVOCs)

0 0

Total volatile organic compounds (VOCs) 0 0
Trichlorobenzene (all isomers) 0 0
Trichloroethylene (trichloroethene) 0 0
Trichlorofluoromethane 4750 1
Trichlorotrifluoroethane 6130 1
Trimethylbenzene (all isomers) 0 0
Vinyl chloride (chloroethene, 
chloroethylene) 

0 0

Xylene (all isomers) 0 0

Lateral Migration
Bulk Gases
Air Diffusion Coefficients
CO2 Dispersivity SINGLE(0.1613)
CH4 Dispersivity SINGLE(0.2192)
H2 Dispersivity #UNDEFINED?
Justification: [Default] Default Value
Geosphere
Cell Phase B
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)
Cell Phase C1
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)
Cell Phase C2
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)
Cell Phase C3
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)
Cell Phase 4
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Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)
Cell Phase 1A
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)
Cell Phase 2A
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)
Cell Phase 3A
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)
Cell Phase 1B
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)
Cell Phase 2B
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)
Cell Phase 3B
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)
Cell Phase 4B
Geosphere Moisture Content UNIFORM(2.0, 8.0)
Geosphere Porosity UNIFORM(14.0, 49.0)
Justification: [Changed] No Gas Plant
Trace Gases
Gas Air Diffusion Coefficient
1,1,1,2-Tetrafluorochloroethane SINGLE(0.071)
1,1,1-Trichlorotrifluoroethane #UNDEFINED?
1,1,2-Trichloroethane #UNDEFINED?
1,1-Dichloroethane SINGLE(0.0742)
1,1-Dichloroethene #UNDEFINED?
1,1-Dichlorotetrafluoroethane #UNDEFINED?
1,2-Dichloropropane #UNDEFINED?
1,2-Dichlorotetrafluoroethane #UNDEFINED?
1-butanethiol #UNDEFINED?
1-Chloro-1,1-difluoroethane #UNDEFINED?
2-butoxy ethanol #UNDEFINED?
2-Chloro-1,1,1-trifluoroethane #UNDEFINED?
2-Propanol #UNDEFINED?
Acetalehyde (ethanal) SINGLE(0.1235)
Acetone #UNDEFINED?
Acrylonitrile #UNDEFINED?
Arsenic #UNDEFINED?
Benzene SINGLE(0.088)
Benzo(a)pyrene SINGLE(0.043)
Bromodichloromethane #UNDEFINED?
Butadiene (modelled as 1,3-Butadiene) SINGLE(0.102)
Butane #UNDEFINED?
Butene isomers SINGLE(0.0977)
Butyric acid #UNDEFINED?
Carbon disulphide SINGLE(0.108)
Carbon monoxide SINGLE(0.2013)
Carbon tetrachloride (tetrachloromethane) SINGLE(0.078)
Carbonyl sulphide #UNDEFINED?
Chlorobenzene SINGLE(0.073)
Chlorodifluoromethane #UNDEFINED?
Chloroethane SINGLE(0.1085)
Chlorofluorocarbons (CFCs) (Total) SINGLE(0.0826)
Chlorofluoromethane #UNDEFINED?
Chloroform (trichloromethane) SINGLE(0.104)
Chlorotrifluoromethane #UNDEFINED?
Dichlorodifluoromethane #UNDEFINED?
Dichlorofluoromethane #UNDEFINED?
Dichloromethane (methylene chloride) SINGLE(0.099)
Diethyl disulphide #UNDEFINED?
Dimethyl disulphide SINGLE(0.0898)
Dimethyl sulphide SINGLE(0.0898)
Dioxins and furans (modelled as 
2,3,7,8-TCDD)

SINGLE(0.104)

Ethane #UNDEFINED?
Ethanethiol (ethyl mercaptan) #UNDEFINED?
Ethanol #UNDEFINED?
Ethyl butyrate #UNDEFINED?
Ethyl toluene (all isomers) SINGLE(0.0796)
Ethylbenzene #UNDEFINED?
Ethylene SINGLE(0.0796)
Ethylene dibromide #UNDEFINED?
Ethylene dichloride SINGLE(0.104)
Fluorotrichloromethane #UNDEFINED?
Formaldehyde (methanal) SINGLE(0.1591)
Freon 113 #UNDEFINED?
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Furan #UNDEFINED?
Halons SINGLE(0.0754)
Hexachlorocyclohexane (all isomers) #UNDEFINED?
Hexane #UNDEFINED?
Hydrochlorofluorocarbons (HCFCs) (Total SINGLE(0.0967)
Hydrofluorocarbons (HFCs) (Total) #UNDEFINED?
Hydrogen sulphide SINGLE(0.1623)
Limonene #UNDEFINED?
Mercury #UNDEFINED?
Methanethiol (methyl mercaptan) #UNDEFINED?
Methyl chloride (chloromethane) SINGLE(0.1724)
Methyl chloroform (1,1,1-Trichloroethane) SINGLE(0.078)
Methyl ethyl ketone (2-butanone) #UNDEFINED?
Methyl isobutyl ketone #UNDEFINED?
Nitric acid #UNDEFINED?
Nitrogen dioxide (NO2) SINGLE(0.2276)
Nitrogen monoxide (NO) SINGLE(0.2276)
Nitrogen oxides (NOx) SINGLE(0.2276)
Odour Units (Predicted) #UNDEFINED?
PAH (reported as Naphthalene) SINGLE(0.059)
para-Dichlorobenzene (modelled as 
1,4-Dichlorobenzene) 

SINGLE(0.069)

Pentane SINGLE(0.1999)
Pentene (all isomers) SINGLE(0.1999)
Perfluorocarbons (PFCs) (Total) SINGLE(0.071)
Phenol #UNDEFINED?
PM10s #UNDEFINED?
Propane #UNDEFINED?
Propanethiol #UNDEFINED?
Sulphide, total simulations with H2S #UNDEFINED?
Sulphide, total simulations without H2S #UNDEFINED?
Sulphur dioxide SINGLE(0.1289)
t-1,2-Dichloroethene #UNDEFINED?
Tetrachloroethane (modelled as 
1,1,2,2-Tetrachloroethane) 

SINGLE(0.071)

Tetrachloroethylene (Tetrachloroethene) SINGLE(0.072)
Toluene SINGLE(0.087)
Total chloride (reported as HCl) SINGLE(0.1763)
Total fluoride (reported as HF) SINGLE(0.2081)
Total non-methane volatile organic 
compounds (NMVOCs)

#UNDEFINED?

Total volatile organic compounds (VOCs) #UNDEFINED?
Trichlorobenzene (all isomers) SINGLE(0.03)
Trichloroethylene (trichloroethene) SINGLE(0.079)
Trichlorofluoromethane #UNDEFINED?
Trichlorotrifluoroethane #UNDEFINED?
Trimethylbenzene (all isomers) SINGLE(0.0619)
Vinyl chloride (chloroethene, 
chloroethylene) 

SINGLE(0.1126)

Xylene (all isomers) SINGLE(0.0684)
Justification: [Default] Default Value
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February 2014 

Environmental Assessment of the  Proposed Expansion of the  Brighton 
Landfill – County of Northumberland 

11.0 SUMMARY OF COMMITMENTS 

This section lists the commitments made by the County during the TOR (Table 11.1) and during the EA 
(Table 11.2). 

Table 11-1: List of Commitments made by the County during the TOR 

ID Commitment Status 

A 

 The County will continue to maintain an 
appropriate number of wells to monitor 
groundwater quality around the site,  
adding additional wells to provide 
coverage, as required. 

Completed. 
The ongoing groundwater monitoring program 
was maintained throughout the EA.  Nine 
additional groundwater monitoring wells were 
installed at the Brighton Landfill in November of 
2011.  These wells were included in the existing 
network of wells sampled as part of the monitoring 
program for the landfill. 

B 

 Additional measures will be considered for 
the construction and operation phase of 
the undertaking to separate runoff that 
could potentially be affected by the landfill 
from runoff from natural areas of the site, 
and to control both the quality and quantity 
of stormwater discharge from the site. 

Completed. 
The EA considered appropriate SWM features for 
all three alternatives.  These are described in 
Section 4 of the EASR.  

C 

 When requested, the County will meet with 
individuals or groups at their convenience 
to assist them with understanding the 
project information and providing input, for 
example if they are unable to participate in 
planned public consultation events or 
require more information. 

Completed. 
The County and its consultant met with 
neighbours of the landfill to discuss property value 
protection concerns and other issues.   The 
County and its consultant also conducted a tour of 
the site and neighbouring properties with a 
neighbour to discuss the proposed undertaking 
and to observe and discuss downstream flooding 
and drainage concerns. These meetings are 
described in the Consultation Record (Volume II). 

D 
 Aerial photo and topographic maps of the 

site-vicinity will be on display at the future 
public events during the EA. 

Completed. 
A large aerial photo mounted on a display board 
was made and taken to all consultation events 
during the EA.  The photo showed the site and 
site-vicinity. Numerous topographic maps and 
other detailed maps were available during the EA. 

E  Assessment of property values will be 
carried out during the EA. 

Completed. 
An assessment of the potential effect of the 
proposed expansion on property values near or 
adjacent to the site was conducted by Baayen Real 
Estate Appraisers and Consultants.  The 
assessment is contained in Appendix I of the EASR. 
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Environmental Assessment of the  Proposed Expansion of the  Brighton 
Landfill – County of Northumberland 

Table 11-1: List of Commitments made by the County during the TOR (continued) 

ID Commitment Status 

F 

 The County will continue to carry out its 
monitoring plan throughout the expansion 
and continued operation, and evaluate 
water quality in the geology and 
hydrogeology and surface water 
assessments.  Groundwater is, and will 
continue to be, monitored regularly 
throughout the undertaking (including  
post-closure). 

Ongoing. 
These activities continued throughout the EA and 
the County commits to continue to carry them out 
throughout the expansion and continued operation 
of the landfill. This has been carried forward and 
is captured in Table 11-2 as commitments #21, 
22, 24, 25 and 33. 

G 

 The geology and hydrogeology studies will 
include assessment of the potential effects 
on Brighton’s water supply.  The 
hydrogeology and geology discipline will 
select the appropriate study area based on 
technical reasons during the EA. 

Completed. 
The groundwater assessments are contained in 
Sections 5 and 6 of the EASR. 

H 
 Birds, vermin and insects will be assessed 

in the terrestrial environmental component 
of the EA. 

Completed. 
The biology component considered the effects on 
the terrestrial environment including wildlife.  See 
Sections 5 and 6 of the EASR. 

I 
 Chemical analysis of leachate, domestic 

well water and surface water will be carried 
out as part of the EA. 

Completed. 
Leachate quantity and quality is addressed in 
Section 8.3 of the EASR.  Groundwater and 
surface water are characterized in Section 5 of the 
EASR and assessed in Section 6. 

J 

 The EA will consider two timeframes as 
follows: construction and operations (years 
2014 to 2023); and post-closure (beyond 
2023).  The life span of the liner will be 
assessed for post-closure performance. 

Completed. 
The EASR assessment followed these timelines.  
See Section 2.1.3. 

K 

 The TOR work plans provided in Appendix 
B of the TOR describe the studies that will 
consider geology and hydrogeology factors 
such as depth of water table and variations 
of soils encountered. 

Completed. 
The detailed work plans were submitted to the 
MOE, public, Aboriginal communities and the 
GRT for review.  The work plans were 
implemented as approved.  Geology and 
hydrogeology are assessed in Sections 5 and 6 of 
the EASR. 

L 

 The EA will assess potential effects on 
groundwater quality in the site-vicinity.  
Potential environmental effects on Ontario 
Realty Corporation (ORC) managed land in 
the Brighton area will be considered as part 
of the EA. 

Completed. 
The potential effects on groundwater quality are 
described in Section 6.  The nearest ORC lands 
are over five kilometres south of the site 
(95 Dundas St).  
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Environmental Assessment of the  Proposed Expansion of the  Brighton 
Landfill – County of Northumberland 

Table 11-1: List of Commitments made by the County during the TOR (continued) 

ID Commitment Status 

M 
 The County will arrange a site visit for the 

Lower Trent Conservation Authority staff to 
verify surface water conditions in the study 
areas. 

Ongoing. 
The County has invited the Conservation Authority 
staff to a site visit, as well as all Open Houses; 
however, the invitation has not been acted on.   The 
County remains committed to arranging a site visit 
with Conservation Authority staff. This has been 
carried forward into Table 11-2 as commitment #29. 

N 
 The County will keep the Conservation 

Authority advised of the surface water 
resources that concern this project. 

Completed. 
The County has invited the Conservation Authority 
to all Open Houses and has sent EA draft 
documents to the Conservation Authority for 
review and comment. 

O 
 The County will ensure that if SWM ponds 

are required as a mitigation measure, they 
will be assessed in the EA.  

Completed. 
SWM system is described in Section 4 of the 
EASR and assessed in Section 6. 

P 
 Should any project-related activities cross 

or affect potentially navigable water, the 
County will inform Transport Canada.  

Completed. 
No navigable waters are affected by the proposed 
undertaking. 

Q  An estimate of the buffer requirements for 
the undertaking will be provided in the EA. 

Completed. 
Section 4 of the EASR contains conceptual plans 
for three alternative landfill expansions.  The 
proposed buffer zones are shown on figures in 
this section. 

R  The County will consult with the public on 
proposed buffer lands during the EA. 

Completed. 
The proposed buffer lands were presented and 
discussed in Open Houses 4 and 5 and contained 
in the draft EASR.  The buffer areas were also 
discussed in a site tour with neighbours. 

S 
 The County commits to dust/odour 

emission controls during the excavation of 
the existing waste materials and disposal in 
the lined cells. 

Ongoing. This commitment has been carried 
forward into Table 11-2 as commitment #23. 

T 

 Input will be sought from the regional 
Technical Support Section of the MOE for 
possible monitoring requirements if 
additional works are necessary for OWRA 
approvals.   

Ongoing. 
OWRA approvals if required will be sought after 
approval of the EA. This commitment has been 
carried forward into Table 11-2 as commitment #30. 

U 

 The EA Study Report will also include a 
comprehensive list of commitments made 
by the County during the preparation of the 
EA studies and during consultation 
throughout the EA process.   

Completed. 
The list of commitments is contained in Section 11 
of the EASR. 
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Environmental Assessment of the  Proposed Expansion of the  Brighton 
Landfill – County of Northumberland 

The following table (Table 11-2) summarizes the commitments to mitigation, monitoring and compensation made 
by the County during the EA. 

Table 11-2: Table of Commitments to Mitigation, Monitoring and Compensation made by the County 
during the EA 

Number Commitment to Mitigation, Monitoring and Compensation Project Phase Effect  

1 
The new engineered containment (lined) cells will be 
constructed in the formerly unlined areas and subsequently 
filled with waste (EASR – Section 1.5). 

Project Design 
Beneficial for 
groundwater 
quality 

2 
Cleanout access will be provided for regular inspection and 
maintenance/flushing for all piping installed in the expansion 
areas (EASR – Section 4.2).  

Project Design 

Beneficial for 
on-going 
groundwater 
monitoring 

3 
The design and operation of the existing ponds remaining will 
have to be checked and modified as required for the expansion 
geometry (EASR – Section 4.2). 

Project Design 
Beneficial for 
surface water 
quantity 

4 
Design and construct the LCRS to safeguard groundwater and 
surface water resources and sensitive receptors 
(EASR –Table 4.3-1). 

Project Design 

Beneficial for 
groundwater 
and surface 
water quality 

5 
Incorporation of proposed berms to attenuate noise from the 
active face of the landfill, entrance and on-site haul roads 
(EASR –Table 4.3-1). 

Project Design Beneficial for 
noise 

6 
Addition of new leachate collection points and the continued 
maintenance of the current leachate collection points, as 
required (EASR – Table 4.3-1). 

Project Design 

Beneficial for 
groundwater 
quality and 
on-going 
monitoring  

7 Runoff diversion to swales, ditches and ponds 
(EASR –Table 4.3-1). Project Design 

Beneficial for 
surface water 
quality and 
quantity 

8 Direct expansion alternatives towards the north and west 
property boundary (EASR – Table 4.3-1). Project Design 

Beneficial for 
land use and 
agriculture 

9 Limit the vertical expansion of the landfill as best possible 
(EASR – Table 4.3-1). Project Design 

Beneficial for 
effects on the 
community 

10 
Incorporate ditches and swales into the design to ensure that 
surface water captured from the waste footprint area will be 
directed to the on-site study area ponds (EASR – Table 4.3-1). 

Project Design 

Beneficial for 
surface water 
quality and 
quantity 

11 

With the implementation of the preferred alternative and the 
design of the SWM ponds, there is an improvement over 
existing conditions as the decreased volumes limit the amount 
of water exiting the site and impacting downstream conditions 
(EASR – Section 6.3). 

Project Design 

Beneficial for 
surface water 
quality and 
quantity 
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Environmental Assessment of the  Proposed Expansion of the  Brighton 
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Table 11-2: Table of Commitments made by the County during the EA (continued) 

Number Commitment to Mitigation, Monitoring and Compensation Project Phase Effect  

12 

In the case that it is determined that further studies pertaining 
to Built Heritage are required then the County commits to 
undertaking these during the EPA and other approvals after EA 
approval is obtained (EASR – Appendix 2I). 

Project Design Commitment 

13 

The County commits to investigate ways to mitigate and detract 
birds (in particular gulls) from the area (e.g., birds of prey, 
distress calls, etc.) and to incorporate appropriate mitigation 
measures and follow-up monitoring in the site design (EASR – 
Appendix 2I). 

Project Design; 
Construction and 
Operation Period 

Mitigation for 
effects on the 
community 

14 SWM ponds will incorporate erosion and flow control measures 
(EASR – Table 4.3-1). 

Project Design; 
Construction and 
Operation Period 

Beneficial for 
surface water 
quality and 
quantity 

15 Minimize footprint as best possible (EASR – Table 4.3-1). 
Project Design; 
Construction and 
Operation Period 

Mitigation for 
terrestrial 
ecosystems 
and 
archaeological 
resources 

16 Maintain vegetative buffers where possible 
(EASR – Table 4.3-1). 

Project Design; 
Construction and 
Operation Period 

Mitigation for 
terrestrial 
ecosystems 
and land use 

17 Limit the landfill waste footprint to the existing property 
boundary as best possible (EASR – Table 4.3-1). 

Project Design; 
Construction and 
Operation Period 

Mitigation for 
land use 

18 

Design all components to meet applicable performance 
standards for the protection of human health (e.g., MOE noise 
guidelines, air quality standards, Ontario drinking water quality 
standards, etc.) (EASR – Table 4.3-1). 

Project Design; 
Construction and 
Operation Period 

Mitigation for 
human health 
and safety 

19 

The design and maintenance of the stormwater works will be 
further evaluated as part of the ECA process and will provide 
an enhanced level of treatment for total suspended solids 
(EASR Review Comment #13). 

Project Design; 
Construction and 
Operation Period 

Commitment 

20 

The proposed stormwater works will include a valve that will be 
normally closed to prevent discharge of pond contents until 
sampling has established that it meets effluent limits. This 
procedure will continue until such time that sampling has 
routine compliance, at which time the valve will remain normally 
open unless an exceedance is detected in the normal sampling 
program to be established during the ECA approval process 
(EASR Review Comment #14) 

Project Design; 
Construction and 
Operation Period 

Commitment 
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21 

The stormwater separation works, and the stormwater quality 
and quantity controls will be implemented prior to wastes being 
re-located from the old cells to the new cells (EASR Review 
Comment #15) 

Prior to 
Construction Commitment 

22 
The Stage 1 Archaeological Assessment will be sent to the 
Huron-Wendat First Nation, via David Donnelly, once it has 
been reviewed and approved by MTCS (EASR – Appendix 2E). 

Prior to 
Construction Commitment 

23 

The County will not be able to begin the undertaking until such 
time as other necessary approvals are obtained, including 
approvals under the EPA and OWRA (combined ECA) 
(EASR – Section 1.6). 

Prior to 
Construction Commitment 

24 

The program for monitoring of environmental site performance 
will be developed in detail as part of the ECA approvals 
processes for subsequent approval by MOE (EASR – 
Section 4.2).  

Prior to 
Construction Commitment 

25 

The details of the proposed monitoring program will be finalized 
and monitoring programs optimized during detailed design of 
the site during the combined ECA process (EASR – 
Section 4.2). 

Prior to 
Construction Commitment 

26 Develop a fugitive dust management plan for implementation 
during construction activities (EASR – Section 10.1). 

Prior to 
Construction 

Mitigation for 
air quality 

27 

Groundwater level measurements and collection and analysis 
of groundwater samples will be part of the monitoring 
program.  Details of the program will be determined during the 
ECA process.  Additional monitoring locations to evaluate the 
lateral expansion area are expected to consist of monitoring 
wells screened in the deep aquifer.  The number of new 
monitoring well(s) and their location will be determined during 
the ECA process (EASR – Section 10.1). 

Prior to 
Construction 

Mitigation 
and 
monitoring for 
groundwater 
quality 

28 

Leachate levels will also be measured on a regular basis and the 
details regarding leachate level monitoring will be finalized during 
the ECA process.  Flushing and closed circuit televised 
inspection of the perforated and non-perorated pipe LCRS will be 
undertaken.  The details of the flushing program would be 
finalized during the ECA process.  The frequency and 
parameters to be evaluated will be identified during the ECA 
process (EASR – Section 10.1). 

Prior to 
Construction 

Mitigation 
and 
monitoring for 
groundwater 
quality 

29 

An on-going surface water monitoring program will be 
maintained for the site.  The surface water monitoring program 
will measure flow and water quality over a representative range 
of flow conditions.  The parameter list, sample collection and 
analysis frequency and methods will be determined during the 
combined ECA process.  The surface water program should 
include occasional site reconnaissance of downstream (off-site) 
watercourses to observe flooding and drainage conditions after 
major runoff events and to confirm that the on-site study area 
ponds are attenuating flows as planned (EASR – Section 10.1). 

Prior to 
Construction 

Mitigation 
and 
monitoring for 
surface water 
quality and 
quantity 
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Table 11-2: Table of Commitments made by the County during the EA (continued) 

Number Commitment to Mitigation, Monitoring and Compensation Project Phase Effect  

30 

A Stage 2 Archaeological Assessment will be undertaken prior 
to the commencement of construction on the undisturbed 
portions of the property, and if required, further archaeological 
studies in accordance with MTCS requirements (EASR – 
Section 10.1; response to comment #168).  

Prior to 
Construction 

Mitigation 
measure for 
archaeological 
resources 

31 

An EMP will be developed by the County following the approval 
of the undertaking by the MOE and prior to the commencement 
of work.  The EMP will include:  

 Best management practices for implementation of the 
proposed undertaking through all phases;  

 Any site-specific environmental constraints;  
 Detailed mitigation measures, as well as monitoring 

and control plans;  
 A health and safety plan, including emergency 

response procedures;  
 Adaptive management strategies; and 
 Details about how the County will document the 

implementation of mitigation measures.  
It will be the responsibility of the County to ensure all project 
works and activities are completed in accordance with the EMP 
(EASR – Section 10.3). 

Prior to 
Construction 

Mitigation for 
generalized 
effects 

32 
The County will arrange a site visit for the Lower Trent 
Conservation Authority staff to verify surface water conditions 
in the study areas (EASR – Table 11.1). 

Prior to 
construction Commitment 

33 

Input will be sought from the regional Technical Support 
Section of the MOE for possible monitoring requirements if 
additional works are necessary for OWRA approvals (EASR – 
Table 11.1) 

Prior to 
construction Commitment 

34 

Implementation of a sediment control plan prior to construction 
with diversion berms, check dams, slash rollback, natural re-
vegetation and seeding (where appropriate) used as required 
to mitigate erosion potential and promote site stabilization 
(Appendix E). 

Prior to 
construction 

Mitigation for 
aquatic 
ecology 

35 Develop a spill response plan (Appendix E). Prior to 
construction 

Mitigation for 
aquatic 
ecology 

36 

The County will continue to work collaboratively in the 
development and review of the detailed monitoring and 
contingency plans throughout the next phase of the project. 
This commitment was added to Table 11-2 (Response to 
comment #195 from the peer reviewer). 

Prior to 
Construction 

Mitigation for 
overall 
effects 

37 

The County will apply for the ECAs for all stationary noise 
sources, which will be covered by the applicable sound level 
limits set out in the Ministry Publications NPC-205 and  
NPC-232 (Response to comment #76 from the EAAB). 

Prior to 
Construction 

Mitigation for 
noise 
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Table 11-2: Table of Commitments made by the County during the EA (continued) 

Number Commitment to Mitigation, Monitoring and Compensation Project Phase Effect  

38 

Although Golder’s assessment determined the likelihood of 
occurrence for all provincially protected turtles to be low, 
additional recommendations below were requested by MNR: 
 
Workers must be vigilant and check the area for the presence of 
provincially protected turtles.  If provincially protected turtles are 
encountered, work must be temporarily suspended until the 
animal is out of harm’s way.  Workers should report any 
provincially protected turtle observations (including photographs 
and coordinates) to the County who should then notify the 
Peterborough District Species at Risk Biologist immediately.  
Please note that the turtle nesting season in the subject area 
extends from May 15 to June 30.  Therefore, works should 
commence after June 30 whenever possible.  In addition, no in-
water works should occur from October 15 to April 15 of any year 
as turtles could be hibernating.  If the proposed work will occur 
during this timeline, MNR recommends fencing off the site in early 
fall to prevent the turtles from hibernating there (Response to 
comment #109 from the MNR).   

Prior to 
Construction, 
Construction and 
Operation Phase 

Mitigation for 
aquatic 
ecology 

39 

Although Golder’s assessment determined the likelihood of 
occurrence for all butternut to be low, and none were 
observed during 2011 surveys, additional recommendations 
below were requested by MNR: 
 
Workers must be vigilant and check the work area for the 
presence of Butternut.  If a Butternut tree(s) is identified and 
is to be removed, trimmed or is in close proximity to the 
application of herbicides, a Butternut Health Assessment 
should be conducted by an individual trained and certified by 
MNR as a Butternut Health Assessor (BHA) under the 
Butternut Health Assessment in Ontario protocol (Note- 
Golder has certified BHAs on staff). All Butternut Health 
Assessments should be submitted to the MNR Species at 
Risk Biologist for review.  Any non-retainable trees (trees 
whose health has been severely affected by Butternut 
Canker or is dying of other causes and has little value for 
Butternut Recovery) as determined by a designated BHA 
and confirmed by MNR is not protected under the ESA 
(2007) [1] and can be removed.  Retainable Butternut trees 
(those trees whose health has not been severely affected by 
Butternut Canker and that are protected under the ESA) 
cannot be removed without authorization by the local MNR 
district office.  Likewise, retainable Butternut trees should 
not be trimmed or exposed to herbicides without 
authorization by the local MNR district office.   

Prior to 
Construction, 
Construction and 
Operation Phase 

Mitigation for 
terrestrial 
ecology 
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Table 11-2: Table of Commitments made by the County during the EA (continued) 

Number Commitment Project Phase Effect 

39 
continued 

Please note that the ideal time of year to properly identify 
Butternut (and to distinguish between Butternut and 
Butternut Hybrids) is between the leaf-on and leaf-off period 
(approximately June to August).   Workers should report any 
Butternut observations (including photographs and 
coordinates) to the County, who should then notify the 
Peterborough District Species at Risk Biologist immediately 
upon discovery (Response to comment #109 from the MNR). 

  

40 

Although no barn swallow nests were identified within the on-
site study area, if future works on any building or structures are 
to occur, care should be taken to check for presence of future 
nests.  Workers should report any Barn swallow observations 
to the County, who should then notify the Peterborough District 
Species at Risk Biologist immediately (Response to comment 
#108 from the MNR).     

Prior to 
Construction, 
Construction and 
Operation Phase 

Mitigation for 
terrestrial 
ecology 

41 

Migratory birds, nests and eggs are protected under the 
Migratory Birds Convention Act. If possible removal of 
vegetation within the core breeding bird season (May 1 to July 
31) should be avoided.  If avoidance is not feasible, or late or 
early nesting species are encountered.  Workers must be 
vigilant and check work areas for the presence of breeding 
birds and nests containing eggs and/or young.  If breeding 
birds and/or nests are encountered, works should not continue 
in the location of the nest until after July 31 (or as soon as it 
has been determined that that the young have left the nest) 
(Response to comment #109 from the MNR). 

Prior to 
Construction, 
Construction and 
Operation Phase 

Mitigation for 
terrestrial 
ecology 

42 
As part of the plan to expand the landfill and increase disposal 
capacity, the County will also enhance groundwater protection 
measures at the site (EASR – Section 1.4). 

Construction and 
Operation Period 

Beneficial for 
groundwater 
quality 

43 
Excavated soils will be temporarily stockpiled for use as daily 
and interim cover soil material for landfilling operations (EASR 
– Section 4.2). 

Construction and 
Operation Period Best practice 

44 Topsoil will be separated and stockpiled for re-use on the site 
(EASR – Section 4.2). 

Construction and 
Operation Period Best practice 

45 

Screening berms will be installed using excavated overburden 
material from new cell areas. The screening berms will be 
placed as shown on landfill expansion and site improvement 
alternatives phasing plans (EASR – Section 4.2). 

Construction and 
Operation Period 

Beneficial for 
noise 
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Table 11-2: Table of Commitments made by the County during the EA (continued) 

Number Commitment Project Phase Effect 

46 
Landscaping and site restoration activities for the screening 
berm will include the establishment of vegetation, and any 
associated SWM work (EASR – Section 4.2). 

Construction and 
Operation Period 

Mitigation for 
surface water 
quality 

47 

The liner system will be installed as part of the site 
improvement activities. The new phases will be serviced by 
additional leachate collection stations and will not be connected 
to the existing eastern and western cells (EASR – Section 4.2). 

Construction and 
Operation Period 

Beneficial for 
groundwater 
quality 

48 Operational infrastructure that can be salvaged will be removed 
and the area will be revegetated (EASR – Section 4.2). 

Construction and 
Operation Period 

Beneficial for 
employment 
and 
economics 

49 
Incorporation of berms to attenuate noise from the active face 
of the landfill, entrance and on-site haul routes (EASR – 
Table 4.3-1). 

Construction and 
Operation Period 

Beneficial for 
noise 

50 Continued monitoring of gas concentrations during winter 
months (EASR – Table 4.3-1). 

Construction and 
Operation Period 

Beneficial for 
on-going air 
quality 
monitoring 

51 Closure plan and capping design include measures to control 
the generation of leachate (EASR – Table 4.3-1). 

Construction and 
Operation Period 

Mitigation for 
groundwater 
quality 

52 

The County will develop a Long-Term Waste Management Plan 
to identify a strategy for increasing diversion and guide the 
management of residual waste once the landfill capacity has 
been exhausted (EASR – Section 5.10). 

Construction and 
Operation Period Commitment 

53 Periodic sampling of unpaved and paved road silt loadings to 
improve accuracy of emission estimations (EASR – Section 10.1). 

Construction and 
Operation Period 

Mitigation for 
air quality 

54 

Landfill gas sampling to determine actual emission rates from 
the site of indicator compounds.  Sampling should be 
conducted to determine the impact of excavation activities on 
day-to-day operations.  Sampling to include odour, vinyl 
chloride and hydrogen sulphide (EASR – Section 10.1). 

Construction and 
Operation Period 

Mitigation 
and 
monitoring for 
air quality 

55 

Integrating sound level meter.  Noise monitoring campaign of 
sufficient duration to confirm construction noise predictions 
presented in the assessment.  This yearly campaign would 
include a series of continuous noise readings taken at POR11 
and POR12 for a period of at least 48 hours.  Timing to match 
peak construction and landfilling activities (EASR – Section 10.1).  

Construction and 
Operation Period 

Mitigation for 
noise 
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Table 11-2: Table of Commitments made by the County during the EA (continued) 

Number Commitment Project Phase Effect 

56 

To remain in compliance with the RUG, it is predicted to be 
necessary to obtain additional lands or groundwater 
easement(s) north of the existing property boundary.  The 
requirement for obtaining the CAZ will be linked to on-going 
monitoring data and triggered at an appropriate time prior to 
exceeding the RUG at the existing property boundaries 
(EASR – Section 10.1). 

Construction and 
Operation Period 

Mitigation for 
groundwater 
quality 

57 

Monitoring of the existing landfill gas probe will be 
conducted at the same time as groundwater monitoring 
events. The gas probe will be monitored for percent 
methane, pressure and water level (if any) (EASR – 
Section 10.1). 

Construction and 
Operation Period 

Mitigation for 
air quality 

58 

A rehabilitation plan to re-establish existing vegetative 
communities within the landfill footprint post-closure should 
be developed.  Native plants should be added to the cap 
with the goal of establishing a natural, native community 
once the landfill is closed.  This vegetation cover is to be 
monitored to ensure successful establishment of the planted 
vegetation and to monitor weed encroachment.  Where 
deficiencies exist, including weed encroachment, erosion, 
and dead zones, steps should be taken to remedy in the 
form of additional plantings as appropriate (EASR –  
Section 10.1). 

Construction and 
Operation Period 

Mitigation 
and 
monitoring for 
surface water 
quality and 
quantity, 
terrestrial 
ecology and 
aquatic 
ecology 

59 

The EA studies indicated that there is the potential for 
archaeological resources to exist on-site and therefore 
recommended that a Stage 2 Archaeological Assessment 
be undertaken on the undisturbed portions of the property 
that will be affected by the expansion, prior to commencing 
construction (EASR – Section 10.1). 

Construction and 
Operation Period 

Mitigation for 
archaeological 
resources 

60 

Complaints from residents about the operation of the landfill 
(e.g., noise, dust, odour, litter) will continue to be logged 
with date and approximate time they occurred as well as the 
weather conditions at the time.  At the time of complaint, 
County staff will attempt to determine the source of the 
complaint.  If a source of the complaint can be identified, it 
would be logged and the party making the complaint notified 
of the source.  The action taken to resolve the situation 
would be documented.  The details of the resident complaint 
monitoring process for the expanded site would be similar to 
those described, and are anticipated to be finalized as part 
of the combined ECA process (EASR – Section 10.1). 

Construction and 
Operation Period 

Mitigation for 
air quality, 
odour and 
noise 
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Table 11-2: Table of Commitments made by the County during the EA (continued) 

Number Commitment Project Phase Effect 

61 Apply dust suppressant on unpaved roadways on a routine 
basis (Appendix B). 

Construction and 
Operation Period 

Mitigation for 
air quality 

62 Water excavated areas during new cell construction 
activities (Appendix B). 

Construction and 
Operation Period 

Mitigation for 
air quality 

63 Maintain on-site vehicle and equipment engines in good 
working order to meet Tier 2 emission standards (Appendix B).

Construction and 
Operation Period 

Mitigation for 
air quality 

64 The site is restricted to a 100 m2 working face and daily 
cover is required (Appendix B). 

Construction and 
Operation Period 

Mitigation for 
air quality 

65 Screening berms will be installed using excavated 
overburden material from new cell areas (Appendix B). 

Construction and 
Operation Period 

Beneficial for 
noise 

66 
All motorized equipment will be kept in good repair and be 
fitted with standard operational exhaust mufflers 
(Appendix B). 

Construction and 
Operation Period 

Mitigation for 
noise 

67 
“Drive-through” methods of moving equipment on-site will 
be maximized to reduce the use of back-up beepers 
(Appendix B). 

Construction and 
Operation Period 

Mitigation for 
noise 

68 Landfill operations will only occur between 0700 and 1900 
hours (Appendix B). 

Construction and 
Operation Period 

Mitigation for 
noise 

69 

Post-closure site maintenance will include inspection of the 
landfill closure cover for evidence of erosion, leachate 
seeps or instability; the SWM system; and the LCRS.  
Regular maintenance of various facilities and repair of any 
problems that are encountered will be carried out (EASR – 
Section 4.2). 

Post-closure 
Period 

Mitigation 
and 
monitoring for 
groundwater 
and surface 
water quality 

70 Cap the landfill as part of the closure phase (Appendix B). Post-closure 
Period 

Mitigation for 
air quality 
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Table 2. BGC Engineering Inc. (on behalf of the Municipality of Brighton) EA Peer Review Comment Summary Table 
 
 
Proposal: Environmental Assessment (EA) of the Proposed Expansion of the Brighton Landfill  
Proponent: County of Northumberland (County) 
 
A summary of the discussion between BGC Engineering Inc. (BGC), Golder Associates Ltd. (Golder), the County, the 
Municipality of Brighton and the Ministry of the Environment and Climate Change (MOECC) held on January 20, 2014 is 
included in Attachment 6 of this document. The official responses to each of BGC’s comments are included in the table 
below. 
 

Submitter Summary of Comments Proponent’s Response Status 
Senior 
Geoscientist 
BGC 
Engineering 
Inc. 

In BGC’s letter dated February 28, 2011 regarding the 
draft Terms of Reference (TOR), a number of 
concerns were highlighted. The response provided in 
the TOR (Volume 2, Table 4.1.6-2) was that the 
concerns be addressed through the EA process. 
 
 

The comments from the February 28, 2011 letter were 
compiled and addressed in the revision of the TOR in 
March, 2011; in the development of the detailed work 
plans in August, 2011 and throughout the development of 
the EA. A disposition table summarizing the issue 
identified and the County’s response has been included 
as Appendix H of the Consultation Record for the EA. 
 
 

The 
ministry is 
satisfied. 

 Discrepancies in groundwater flow interpretations that 
have never been addressed. Relate to existing site 
chloride impacts. 
 

 

It was previously noted that Golder used data from others 
and interpreted this data to provide predicted 
groundwater flow directions. The groundwater flow 
directions interpreted by Golder correspond to regional 
flow data and topography. It is assumed that the existing 
site impacts to which the commenter is referring are at 
the southwest and southeast corners of the site. The 
potential impacts are observed in monitoring wells 
completed in the deep aquifer, upgradient of the landfill 
(based on on-site groundwater elevations and Regional 
data). 
 
BGC Response:  
 

The 
ministry is 
satisfied. 
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Submitter Summary of Comments Proponent’s Response Status 
There are identified impacts to groundwater that, based 
on the current flow model, are up-gradient of the waste. 
Since the configuration and potential flow will change due 
to the lining, simply “further monitoring” is not acceptable. 
The source of the chloride and flow discrepancy should 
be identified. 
 
The concentration of chloride at groundwater monitoring 
well OW28A-04, completed in the deep aquifer near the 
southeast corner of the landfill property, has ranged 
between the Reasonable Use concentration of 125.5 
mg/L and the Ontario Drinking Water Quality Standard of 
250 mg/L since 2004 and appears to be decreasing 
within that range. 
 
Proponent Response: 
 
The concentration of chloride at groundwater monitoring 
wells OW29A-04, completed near the southwest corner 
of the landfill property in the deep aquifer, and OW29B-
04, completed in the upper sand deposit, have ranged 
between 10 and 60 mg/L since 2004. 
 
The geochemical evaluation undertaken by CRA in 2008 
to determine the probable source of impact at monitoring 
well OW28A-04 was reviewed by Golder. Their 
evaluation indicated that the elevated concentrations of 
leachate-related parameters at OW28A-04 “are due, at 
least in part, to impact by landfill leachate”. The 2008 
Conestoga-Rovers & Associates Annual Monitoring 
Report states “the landfill could not be ruled out as a 
source of the elevated indicator parameters”. 
 
Based on a review of the groundwater levels in these two 
multi-level monitoring well nests, which indicate the 
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Submitter Summary of Comments Proponent’s Response Status 
presence of vertical hydraulic gradients at monitoring well 
nests OW29 and OW28, there is no evidence of 
defective well seals at either of these locations. Based on 
the un-impacted upper monitoring well OW28C-04, the 
thickness of low permeability till at this location (6.7 
metres (m)) and the hydraulically upgradient location of 
the monitoring well relative to the landfill, Golder does not 
believe that the landfill leachate impacted groundwater 
could be the source of the elevated chloride 
concentrations at OW28A-04. 
 
The groundwater flow direction in the deep aquifer has 
consistently been to the north and is not expected to 
change with the lined expansion area. Based on the 
groundwater flow direction, the higher concentrations 
reported at groundwater monitoring well OW28-04 would 
not be cumulative with the groundwater impacted by 
either the existing landfill or the expansion area (the 
groundwater flow in the deep aquifer that intercepted by 
OW28-04 will flow northward, east of the landfill 
footprint).Therefore, the groundwater quality at OW28A-
04 has not been included in the contaminant transport 
modelling for the site. The higher chloride concentration 
observed in groundwater at monitoring well OW29A-04 is 
upgradient of the proposed lined expansion area. 
Contaminant transport modelling indicates that the 
greatest impact to the deep aquifer is from the existing 
approved unlined landfill. The worst case scenario, 
therefore, is the groundwater flow from south to north 
beneath existing Area B, existing 
Area A and the expansion area Phase 3. Concentrations 
in the groundwater at OW29A-04 will not contribute to 
this worst case scenario and therefore it was not 
appropriate to include them in contaminant transport 
modelling for the site expansion.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



4 
 

Submitter Summary of Comments Proponent’s Response Status 
 
The CRA annual monitoring report states their opinion 
that ‘the landfill is suspected to be a contributing source 
to the observed water quality impacts within the deep 
aquifer in the vicinity [of OW28AB-04]. Further work to 
identify the source has not been undertaken as part of 
the landfill expansion EA because ongoing evaluation of 
groundwater quality at these locations is part of the 
annual monitoring program; however, as described the 
groundwater data has been considered appropriately in 
evaluating the expected performance of the landfill 
expansion. 
 
BGC Response:  
 
No potential sources of chloride have been identified by 
Conestoga-Rovers & Associates (CRA) or Golders up-
gradient of the site. Consequently, in the absence of an 
alternative explanation for the elevated chloride levels in 
the up-gradient wells, the waste site should be 
considered the source. 
 
In addition, the presence of vertical gradients at the 
stations do not necessarily prove that the seals are fine. 
The native material that was encountered on the site is 
till and a native backfill for the hole with some concrete or 
benseal/bentonite seal could potentially restrict the flow 
in the hole, resulting in a gradient but also leakage. If the 
seals are leaking the gradients also the groundwater flow 
direction that have been calculated for the station, and 
waste site may be incorrect. 
 
The interpreted groundwater flow on the site is partially 
based on the groundwater level measurements from 
Overburden Monistoring (OW) Well 28A-04 and OW29A-
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Submitter Summary of Comments Proponent’s Response Status 
04 and OW29B-04, and also on well points that have a 
vertical separation exceeding 20 m. Consequently, there 
may be discrepancies in interpreted horizontal 
groundwater flow direction as a result of well construction 
and piezometer elevation issues. 
 
The proponent noted that CRA has stated that “the 
landfill could not be ruled out as a source of the elevated 
indicator parameters”. BGC believes that the 
contaminant transport model should reflect the 
uncertainty that the source of the chloride is unknown. 
 
The proposal being considered in the EA is that the Site 
will be completely lined and that all leachate that is 
produced will be collected and sent off-site for treatment. 
The old waste in the unlined part of the site will be 
excavated and moved to another lined area, and the 
excavated area will be subsequently lined. 
 
The County and their consultant have indicated that any 
future impacts of the waste site will be minimized 
because the leachate will no longer infiltrate into the 
ground. 
 
Therefore, the argument that the County and Golders 
suggests is that, even if the flow direction and gradients 
are inaccurate and the designated up-gradient wells have 
actually been impacted by leachate, the problem will be 
resolved by 
the fact that the future operation will no longer contribute 
leachate to the groundwater system. This may be 
sufficient protection that the site and surrounding area 
will not be subject to further unpredicted migration of 
contaminants. 
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However, if the County wishes to resolve or further study 
the chloride issue, two potential solutions not discussed 
at the meeting could be considered. These are: 

• Abandon the suspect groundwater monitors,  
OW28A-04 and OW29A-04 and OW29B-04, and 
replace them. Sampling and water level 
measurements from new wells with assured 
construction would to see if the historic reading 
were correct, and/or 

The chloride and other possible leachate indicators in the 
up-gradient wells could be examined in greater detail, for 
example ion studies, to distinguish whether the chloride 
source is from the waste or from some other unknown 
source. 
 
Proponent Response: 
 
Acknowledged – The County will consider the 
suggestions as part of ongoing site monitoring and 
operations. 

 Concerns regarding public participation that led to the 
narrowing of scope for the EA. Was there sufficient 
public consultation. 
 
 

Through public participation, the County responded to 
stakeholder feedback on the ‘alternatives to’ for this EA 
by including additional analysis on a wider range of 
alternatives for waste management through 2023. This 
analysis is presented in Section 5.4 of the TOR.  A wide 
range of potential long-term waste management 
strategies will also be assessed during a long-term waste 
management study, which is separate from the current 
planning process.  
 
The consultation process used during the development of 
the Terms of Reference and the EA was in accordance 
with the MOECC Code of Practice for Consultation in 
Ontario’s EA Process. Ultimately, the Ministry of the 
Environment decides whether the consultation program 

The 
ministry is 
satisfied. 
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Submitter Summary of Comments Proponent’s Response Status 
was adequate. 
 
BGC Response: Ultimately the MOECC decides whether 
the consultation program was adequate. 
 
 
 
 

 Information is required on other processes that the 
County is conducting to address the long-term waste 
management plan. This will help to provide assurance 
that if the work is completed on the Brighton Landfill 
as proposed there will be an approved, publicly-
accepted long-term solution in 2023. 
 
 

The County is in the process of developing a Long-Term 
Waste Management Master Plan. The county will be 
seeking the public’s feedback and buy-in to the 
development of this plan. 
 
BGC Response: The public participation should include 
all interested Stakeholders and be communicated clearly 
to the Municipality of Brighton. 
 

The 
ministry is 
satisfied. 

 Many of the figures, especially ones with text were 
difficult to discern because of the small text size. 
 
 

The font size has been revised. 
 
 

The 
ministry is 
satisfied. 

 The differences among the three (3) examined 
alternatives are minor. The overall evaluation of 
whether the site is suitable for a landfill is not 
evaluated and this consideration was not part of the 
terms of reference for the assessment. 
 
 

The site is already in existence and has been used as a 
landfill site since 1975; therefore, consideration of the 
suitability of the site was not considered as part of the 
assessment. 
 
BGC Response:  
 
Simply stating there is an existing waste site and then 
justifying its expansion does not appear to be a valid 
argument. We are familiar of at least three waste sites in 
Eastern Ontario where the suitability of the site was a 
consideration. In each case the site expansion was, by 
the MOECC, not considered a valid alternative.  BGC is 
not implying that the site is not acceptable, we are 

The 
ministry is 
satisfied. 
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Submitter Summary of Comments Proponent’s Response Status 
however suggesting that to be consistent across the 
Province the suitability of the site for continued use 
should be considered. 
 
Proponent Response: 
 
It is at the MOECC’s discretion as to whether or not to 
require the proponent to consider site suitability as part of 
an Individual EA process. In accordance with the 
approved Terms of Reference for this project, site 
suitability was not established as one of the criteria for 
consideration. 

 Could the County provide an indication of where in the 
EA study BGC’s concerns, outlined in the February 
28, 2011 letter, were addressed to satisfy the 
commitment provided in the TOR? 
 

The County’s response has been included as Appendix 
H in the Consultation Record for the EA. 
 
 

The 
ministry is 
satisfied. 

 The authorship, signature and professional 
qualifications of the atmospheric Environment, 
Geology and Hydrogeology, surface water, biology 
and land use technical assessments found in the 
appendices should be provided. 
 
 

Acknowledged- information has been added. 
 
 

The 
ministry is 
satisfied. 

 A figure showing the existing setting including 
information as topographic contours and the existing 
approved waste boundaries would assist in putting the 
differences in the three (3) alternatives to be 
evaluated into context. 
 
 

An additional figure has been added to Section 1, which 
better reflects the existing site features. 
 
BGC Response:  
 
Additional figures needed. The figures still reflect only the 
very immediate area of the site. A profile(s) which would 
better illustrate the site to the immediate area and not be 
restricted to just the waste site would help. We are not 
sure whether the projected contours were existing or 
were the approved final contours. 

The 
ministry is 
satisfied. 



9 
 

Submitter Summary of Comments Proponent’s Response Status 
 
Proponent Response: 
 
The level of effort to prepare a new figure to incorporate 
the topographic contours beyond the boundaries of the 
site is substantial. Although a new figure may provide 
some additional off-site context, since visual impacts are 
not expected from the proposed undertaking because the 
proposed cells have been designed to be approximately 
the same height as the existing approved cells, which are 
well hidden from off-site receptors by the natural 
topography (drumlins) and constructed screening, these 
were not prepared as part of the EA. 

 The three (3) alternatives each include excavating the 
old waste from the unlined cell. It was difficult to 
determine whether a comparison was made of the net 
impact of simply leaving the old waste undisturbed 
compared to the net impact of remediating the old 
area. Was this done? 
 
 

Predicted impacts to the groundwater were modelled 
separately for each area of the existing landfill and the 
proposed expansion areas. 
 
BGC Response:  
 
Chloride was used as the modeled parameter. As 
discussed above, the County agrees that there are 
unexpected and unresolved chloride concentrations up-
gradient of the waste. It was stated that this will have to 
be monitored carefully in future. Consequently using 
chloride or any element would appear to be premature 
since a reason and explanation for the up-gradient spike 
has not been provided. 
 

The 
ministry is 
satisfied 

 A two liner system was not considered in any of the 
design alternatives. Why was this not done? 
 
 

The maximum waste loading of the proposed expanded 
landfill is in the low 100,000 cubic metre per hectare 
range which falls under a single liner design option in 
Table 2 of the Landfill Standards. Therefore a double 
liner design was not considered necessary. 
 
BGC Response:  

The 
ministry is 
satisfied 
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Submitter Summary of Comments Proponent’s Response Status 
 
Given the complexity of the site geology and 
hydrogeology versus the typical waste site, and since 
there are unexplained contaminants upgradient 
according to the reported flow, the suitability of a double 
line system could provide additional safeguards. 
 
Proponent Response: 
 
The maximum waste loading of the proposed expanded 
landfill is in the low 100,000 cubic metre per hectare 
range, which corresponds to the generic single 
composite liner design option in Table 2 of the Landfill 
Standards. The generic designs provided in the Landfill 
Standards have been proposed such that the long term 
impacts on groundwater will meet the provincial 
requirements at the downgradient edge of the landfill in 
any hydrogeological setting Therefore a double liner 
design was not considered a necessary approach at this 
site to provide long term protection of off-site 
groundwater resources from the expanded landfill. 
 
As indicated in Section C.3.2.10 Predicted Effects to 
Groundwater Quality, the effect from the existing 
approved unlined landfill is governing the peak leachate 
impact in the groundwater. The additional concentration 
of chloride from the single composite lined expansion 
along with the decreasing concentration of effects with 
time from the existing approved unlined landfill is 
predicted to be lower than the peak chloride 
concentration predicted from the existing approved 
landfill alone. The effect of using a double liner system 
may decrease and/or delay the secondary lower peak 
chloride concentration in groundwater, but it would not 
affect the overall primary higher peak from the existing 
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Submitter Summary of Comments Proponent’s Response Status 
approved unlined landfill alone, and therefore not affect 
the predicted site performance relative to the Reasonable 
Use Guideline. 

 The profiles should be expanded to include more of 
the surrounding lands. It was difficult to appreciate the 
proposed changes to the site and put them (the 
changes) in context with the surrounding area if only 
the immediate waste mount is profiled. 
 
 

Additional figures have been added to Section 1 to better 
reflect the existing conditions on-site. Sections 5 and 6 
better describe the site in the context of the surrounding 
environment for each discipline. 
 
The level of effort to prepare a new figure to incorporate 
the topographic contours beyond the boundaries of the 
site is substantial. Although a new figure may provide 
some additional off-site context, since visual impacts are 
not expected from the proposed undertaking because the 
proposed 
cells have been designed to be approximately the same 
height as the existing approved cells, which are well 
hidden from offsite receptors by the natural topography 
(drumlins) and constructed screening. These were not 
prepared as part of the EA.  
 
BGC Response:  
 
Additional figures could help. The additional figures still 
do not show anything beyond the waste site. Expansion 
of the profile or the addition of a smaller scale profile 
would help. 

The 
ministry is 
satisfied. 

 In Section 5.1 the references to “Brighton” are 
confusing, as the descriptions, references switch 
between Brighton the Municipality and Brighton the 
town. 
 
 

Additional clarification was included in Section 5.1 as well 
as in the list of acronyms. 
 
 

The 
ministry is 
satisfied. 

 In Section 5.2, there is a lot of description. A figure or 
reference to a figure illustrating the referenced 
features would help in the visualization. 

Acknowledged. An additional figure has been added to 
Section 1 along which references the features discussed 
in the text. The entire site context section has been 

The 
ministry is 
satisfied. 
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Submitter Summary of Comments Proponent’s Response Status 
 
 

moved to Section 1. 
 
 

 In Section 5.3, a description of how waste arrives at 
the site would be useful. A diagram of the existing site 
showing the components that are used in the text 
descriptions would also help in report understanding. 
No detailed figures or photographs of the current site 
and area were found in the study (see Section 2.1.3, 
first bullet, above). 
 
 

“Currently most of the waste arrives at the Brighton 
Landfill, comes north to the site along Count Road 26”. 
An additional figure has been added to Section 1, which 
references the features discussed in the text. The entire 
site context section has now been moved to Section 1. 
 
BGC Response:  
 
The response requires expansion. When the Seymour 
waste site is closed will most (define most – 51%...90%) 
of the waste still arrive at the site, and still travel 
northward along County Road 26? 
 
Proponent Response: 
As discussed in section 2.6 of the approved Terms of 
Reference, after the Seymour Landfill closes, all waste 
(i.e., 100%) currently disposed of at that landfill will be 
redirected to the Brighton Landfill either directly by 
collection vehicles or from a transfer station set-up at the 
Seymour Landfill site. The Brighton Landfill is currently 
approved to receive this additional waste and this 
planned redirection of waste (including the manner in 
which that waste is brought to the Brighton landfill) is not 
related to the expansion of the Brighton Landfill. 

The 
ministry is 
satisfied. 

 The top of page 5-8 refers to a previous odour study. 
It is unclear what previous study is being referenced, 
how it was used, or the applicability to this evaluation. 
 
 

Complete. 
 
 

The 
ministry is 
satisfied. 

 Table 5.4.2 does not define the odour indicators that 
are listed. 
 

Table 5.4.2 lists odours in odour units (OU/ m3). This is 
the primary method used in Ontario to quantify the 
presence of odour compounds in the air. The use of 

The 
ministry is 
satisfied. 
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 odour units is preferred in situations where there are 

mixtures of various individual odour causing compounds. 
Details of odour units are provided 
in Section B.2.2.1 in Appendix B of the EA. 
 
 

 The study evaluated whether an impact or effect 
would occur from the landfill operation. The frequency 
that it might occur was not considered in the analysis. 
Why not? 
 
 

The frequency of occurrence was considered as part of 
the analysis. 
 
 

The 
ministry is 
satisfied. 

 In Appendix B, Page B-15, the statement, “landfill 
traffic along the existing haul route has been 
addressed”. Who was it assessed by and what were 
the conclusions? 
 
 

The noise prediction results related to off-site haul trucks 
are presented in Table B 4.2-8, which indicates that the 
maximum change in noise level is1.8 A-Weighted decibel 
(dBA). This change in noise level is considered 
insignificant in accordance with MOECC guidelines. 
 
 

The 
ministry is 
satisfied. 

 Table 5.4-3 lists 2 “Dozers”. Why was the equipment 
differentiated and what is the difference between 
them? 
 
 

The predicted noise levels at off-site locations require 
information on the type of equipment generating the 
noise at source. 
 
BGC Response:  
 
The table list one (1) “dozer” at 108 dBA and then 
another “dozer” with a dBA of 110. Are the dozers 
different sizes or is this a mistake in the table? 
 
Proponent response: 
 
There are two dozers of different sizes, one used for 
Landfill Operations (PWL = 108 dBA) and the other for 
the Cell Base Construction (PWL = 110 dBA). 

The 
ministry is 
satisfied. 

 Leachate transport tucks are not listed on the table. Table B4.2-5 lists pieces of equipment that are The 
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Does the “dewatering pump” represent the equipment 
used in filling them”? 
 
 
 

considered to be part of the “ancillary facilities.” Leachate 
trucks are included in this table. 
 
 

ministry is 
satisfied. 

 There are circular references between the main report 
and Appendix C. For example; Appendix C references 
Figure 5.5.5. 
 
 

Appendix C is not intended to be a stand-alone 
document and thus references figures in the main report. 
 
 

The 
ministry is 
satisfied. 

 All till has a glacial origin so the correct term is till 
unless the specific name of the till is used. 
 
 

Golder agrees that all till has a glacial origin. Adding 
“glacial” before till is therefore not incorrect. 
 
BGC Response:  
 
It is not incorrect but it is not correct. Would be the same 
as saying more unique. It is either till, or it is not. 
 

The 
ministry is 
satisfied. 

 Some of the figures, particularly the maps, photos and 
plan, printed at 8 ½ x 11 are difficult to read. 
 
 

The font size on the figures has been revised. 
 
 

The 
ministry is 
satisfied. 

 The introduction stated that the conditions of the 
geology and hydrogeology component were 
characterized using existing information and new field 
data. We assume that the existing data includes the 
on-site work done on the waste site itself. The source 
of the new field data is not known. Appendix C of the 
EA summarizes the information the information 
reviewed (C1.1) and contains a list of all references, 
but a table summarizing the sources of data used, 
new and old, would assist in peer review. 
 
. 

The new field data refers to the additional soil and 
groundwater investigation undertaken by CRA in the fall 
of 2010, which was then included in Appendix 1 of the 
2010 Annual Monitoring Report (CRA, 2011). Sources of 
data used to characterize the geology and hydrogeology 
comment are referenced at each point they are 
mentioned within Appendix C of the EA, with the full list 
of references provided at the end of Appendix C. 
Additional references were added in Appendix C, Section 
C.3.2.4. 
 
 

The 
ministry is 
satisfied. 

 The report refers to the glaciofluvial deposit as a The glaciofluvial deposit discussed is referred to as the The 
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discontinuous unit, but it is the base formation 
beneath the buried waste, as evidenced from the 
geological data in Dames and Moore (1995) and 
Conestoga-Rovers (CRA, 2011) and it will have a 
strong influence on local groundwater flow direction 
and contaminant transport. The interpretation that the 
unit is discontinuous may be a function of the regional 
(1:50,000) mapping scale. 
 
 

upper sand deposit through the EA document. Appendix 
C indicates that the deposit is discontinuous throughout 
the extended study area (500 m from the site 
boundaries) as shown on Figure 5.5-2. There is no 
borehole evidence that the upper sand deposit is present 
at the northwest or southeast corner of the site in the 
areas of the original till drumlins. Figures 6 and 7 from 
the Dames and Moore (1995) indicate that that the upper 
sand deposit is not continuous across the site. 
 
BGC Response: 
 
BGC agrees that the sand unit should not be where the 
drumlins are, for they were deposited and formed well 
before the sand unit. Dames and Moore appears to have 
relied more on the regional mapping. The sand unit either 
represents winnowing of the sand by limnological 
processes or is a glaciofluvial unit. Either of these units 
will be continuous between the drumlins. The fact that it 
is not shown on the figure is most likely due to the 
reproduction of the 1:50 000 mapping by Leyland 
(19842) which shows the exact configuration and not site 
specific information. 
 
Proponent Response: 
 
It is agreed that the upper sand deposit is continuous 
between the drumlins. The upper sand deposit is not 
present across the entire site (i.e. the upper sand deposit 
does not exist in the area of the drumlins) and therefore 
is not continuous across the site. 

ministry is 
satisfied. 

 The conceptual model shown in Figure C.1 does not 
include the sand layer, which is justifiable below the 
waste where the layer will be removed, but is not 
necessarily true for the area surrounding the waste 

Figure C.1 is not a conceptual model. Figure C.1 
represents the simplified cross-sections for the 
contaminant transport model of the deep aquifer. As 
stated in Section C.3.2.2, the contaminant transport 

The 
ministry is 
satisfied. 



16 
 

Submitter Summary of Comments Proponent’s Response Status 
 
 

model was used for the deep aquifer 
only and this model only includes the layers below the 
waste (i.e., not the upper sand deposit). 
 
BGC Response: The upper sand unit may be the most 
sensitive unit in the area. The examination of the vertical 
gradients on the site suggest that in areas there are 
strong and significant downward movements to the 
lower aquifers. 
 
Proponent Response: 
 
The impact to groundwater quality from the proposed 
expansion was assessed in the upper sand deposit as 
described in section C.3.2.1. It was concluded that the 
existing approved unlined landfill governs the peak 
chloride concentration predicted in the upper sand 
deposit. While leachate impacted groundwater in the 
upper sand deposit may move downward to the deep 
aquifer, this is not the worst case scenario. The worst 
case scenario for the deep aquifer is to model what is 
potentially impacting the deep aquifer directly below the 
landfill, which is what was done. 

 The drill-hole logs and description of the intercepted 
sediment are detailed enough for the authors to 
correlate the site conditions to the units shown in the 
generalized stratigraphy in the south slope region in 
Figure 5.5.3, but not enough to correlate to the site 
conditions. Unless the site specific correlation is 
completed, the EA analysis is only valid on a regional 
scale and would be insufficient to differentiated 
differences in impact for the proposed alternatives. 
The report does not make it clear whether variation in 
stratigraphy from site information was used in the 
analysis, and based on the information provided, the 

The figure referenced in Section C3.2.4 
Geological/Hydrogeological Conditions Modelled should 
have been Figure C.1 not Figure 5.5-3. Figure C.1 
presents simplified cross-sections based on site-specific 
data. The source of Figure 5.5.3 has been added to the 
figure (Earthfx Incorporated. (Earthfx), (2010). Wellfield 
Vulnerability Analysis for the Grafton, Colborne and 
Brighton 
Wellfields, March 2010.) 
 
BGC response:  
 

The 
ministry is 
satisfied. 
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analysis could not be reproduced. Additional, a source 
for Figure 5.5.3 should be provided. 
 
 

BGC contends that further explanation is required to 
address above response. 
 
Proponent Response: 
 
The simplified cross-sections were created using 
information from on-site borehole logs. In the modelling 
results reported in the EA, the average thickness of till 
based on boreholes in the area of the landfill footprint 
was used. However, a range of till thickness was 
apparent from on-site borehole logs, so a sensitivity 
analysis on the effect of the thickness of the glacial till 
was undertaken as part of the contaminant transport 
modelling as described in Attachment 1. As the thickness 
of the till increases, the peak impact decreases and as 
the thickness of the glacial till decreases, the peak 
impact increases. The greatest discrepancy in the till 
thickness is expected in the area of the unlined landfill. 
Since the existing approved unlined 
landfill governs the peak chloride predicted in the deep 
aquifer and indicates a predicted exceedance of the 
Reasonable Use Guideline at the northern property line, 
the variation in till thickness below the unlined landfill 
does not have a significant contribution to the overall 
conclusions regarding predicted site compliance. 

 The generalized discussion of the area in the geology 
section indicated that the underlying bedrock is the 
Lindsay Formation. It was stated that the depth to 
bedrock varies across the area. A hole on the waste 
site may have been drilled to the bedrock and this 
could have been used to approximate the depth to the 
bedrock and what bedrock was encountered. 
 
 

Knowledge of the exact depth to bedrock at the site was 
not necessary for this assessment. 
 
BGC Response:  
BGC was simply noting that a drill hole was previously 
drilled for the County as part of the waste site 
investigations to the 
 
Proponent Response: 
 

The 
ministry is 
satisfied. 
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Conestoga-Rovers & Associates, in the 2010 annual 
monitoring report for the site, indicate that bedrock is 
below elevation 124 m above sea level (masl).  A 
borehole drilled to bedrock at the site was not found or 
reviewed by Golder. Details about bedrock were, 
therefore, not included. This does not change Golder’s 
assessment of predicted effects of the expanded landfill 
on groundwater quality 

 In section 5.5.1.2 the authors discussed that the 
landfill is situated on a drumlinized till plain as shown 
in Figure 5.5-2. There are no drumlins on Figure 5.5-2. 
A review of Leyland and Mihychuk (1984) map 
suggests that there may be as many as seven (7) 
drumlins on that Figure. 
 
 

Wording has been added to Section 5.5.1.2 and Section 
C.2.1 in Appendix C to indicate that it is the till nature of 
the two drumlins which correspond with the surficial 
geology presented on Figures 5.5-2. 
 
 

The 
ministry is 
satisfied. 

 The Town of Brighton relies exclusively on wells as a 
source of water for the town. The report examined the 
Wellfield Vulnerability Study (Earthfx, 2010) and 
indicated that the Brighton Landfill is outside the “least 
impact zone” detailed in the Vulnerability Study of the 
well head protection area. Similar to the 
hydrogeological analysis in the EA report, it is BGC’s 
understanding that the wellfield vulnerability study is 
conducted using available data and large-scale 
mapping, and primarily the MOECC’s water well data 
base. The errors in the well record database have 
already been noted by the failure to locate any water 
well records in the site vicinity even though wells are 
situated within it. Also, it is generally accepted that 
water well records are useful for regional analysis but 
the accuracy in information within them is +- 5 m, at 
best. 
 
 

Golder agrees that the wellfield vulnerability study 
provides a general analysis of the region. The Brighton 
municipal supply wells are located 2.5 km southeast of 
the site. Based on site-specific data, it is Golder’s belief 
that the groundwater flow in the deep aquifer and upper 
sand deposit is to the north and northeast, respectively, 
away from the Brighton water supply wells. The 
placement of the site outside of the lowest vulnerability 
portion of the wellhead protection area in the Wellfield 
Vulnerability Study corroborates the hydrogeological 
evidence that in the event of impacted groundwater from 
the site moving beyond the property, it is not expected to 
impact the Brighton supply wells. 
 
 

The 
ministry is 
satisfied. 
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 There are unexplained concentrations of contaminants 

(chloride) at depth in the deep aquifer in the south-
west corner of the landfill site that were ignored in the 
wellfield analysis. 
 
 
 

If the commenter means the southeast corner of the site 
(groundwater monitoring wells OW28A-04, OW28B-04), 
it remains uncertain as to how there are elevated 
concentrations of chloride in the deep aquifer, upgradient 
of the site and further from the landfill than other 
monitoring wells in which the concentrations of chloride 
in groundwater are not as high as those observed at 
OW28A-04 or OW28B-04. It has been recommended 
that monitoring at groundwater monitoring wells OW29A-
04, OW28A-04 and OW28B-04 continue. 
 
BGC Response:  
 
The high concentration of chloride in the upgradient flow 
direction is not new. This has been pointed out a number 
of times in at least the last five years. An explanation of 
the occurrence has not been provided other that the 
source is unknown. The presence and source needs to 
be acknowledged in the flow and contaminant model. It 
can’t just be recognized and discarded as anomalous if 
the assessment is to have any credibility. An opinion 
should be provided on the source and implications in the 
expansion. 
 

The 
ministry is 
satisfied. 

 Dames and Moore were referenced as having 
completed modelling studies to support the temporary 
rate of fill increase for the Brighton Waste Site. This 
was used to support the premise that the Brighton 
water supply was not going to be impacted. The 
configuration of the water supply may have changed 
since the Dames and Moore report. The Dames and 
Moore report only looked at a temporary rate of fill 
increase and how it applies to the Brighton wells. The 
change proposed here is far more significant than the 
situation that the Dames and Moore Report 

The modelling completed by Dames and Moore was not 
relied upon to support the conclusion that the proposed 
expansion of the Brighton landfill is not expected to 
impact off-site water resources. The Wellfield 
Vulnerability Analysis supported the resulting analysis of 
the site specific data. Also, Golder completed 
independent modelling studies with the proposed 
expansion data and did not rely on the modelling studies 
completed by Dames and Moore. 
 
BGC Response:  

The 
ministry is 
satisfied. 



20 
 

Submitter Summary of Comments Proponent’s Response Status 
addressed. 
 
 

 
Accept. Although Golder acknowledges the limitations of 
the Wellfield Vulnerability Analysis. 
 
 

 By using the data from others in their analysis, Golder 
accepted the data and interpretation of the regional 
and site specific geological and hydrogeological 
reports that have been completed, and are satisfied 
that the scale of mapping 
and analysis are representative for the level of 
detailed required for the groundwater impact 
assessment. This is important because BGC was 
informed of historic questions and concerns from peer 
reviewers about the basic conceptual geology and 
hydrogeology model. Were Golder also provided with, 
and did they consider in their acceptance, the peer 
review comments on the reports provided by MOECC 
and GRI? Since the analysis used in the EA study 
used available data, the report should indicate that the 
date were reviewed and accepted by the consultant 
who completed the new analysis. Is Golder agreeing 
and accepting the data from the on-site work that has 
been done to date. 
 
 

Golder has used data from others, however this data was 
interpreted independently by Golder 
 
BGC Response:  
 
Is the data accepted by Golder? 
 
Proponent Response: 
 
Golder has reviewed data provided by others. Where 
issues with the interpretation of others were observed, 
Golder has used our own interpretation in the analysis of 
predicted effects from the proposed expansion. Golder 
generally accepts others’ data, but not necessarily 
others’ interpretation of the data. Note that Golder also 
noticed some anomalies in information that made us 
question some data, although not so much that it 
influences our overall interpretation and understanding of 
the subsurface conditions. 

The 
ministry is 
satisfied. 

 Based on the assumptions and data used in the 
vulnerability study, which BGC understands does not 
undergo field verification, and the unexplained 
contaminant issues on the site; a proactive monitoring 
program should be implemented to protect the 
Brighton wells from potential impacts from the 
Brighton Landfill, due to the importance of the water 
supply. 
 

As outlined in Section 10.1.3, a more robust groundwater 
monitoring program will be established prior to the 
expansion of the landfill. A groundwater monitoring 
program will assess if/when contamination is potentially 
at the property boundary and contingency measures will 
be implemented at that time. 
 
BGC Response: The program should be submitted and 
reviewed by Township once it has been made. Details of 

The 
ministry is 
satisfied. 
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 the plan should be submitted for review. 

 
Proponent Response: 
 
The County will take this request under consideration in 
preparation of the post-closure monitoring and 
maintenance plan that is part of the subsequent MOECC 
Environmental Compliance Approval (ECA) application 
process. 

 Page 5-16, Section 5.5.2.2 of the interpretation states 
that the groundwater flow in the Inter-Newmarket 
Sediments (INS) aquifer is north-east. Figure 5.5-4 
shows a high point in the groundwater elevation 
around the site, with flow to the north, east and south, 
in other words, an area of regional recharge to the 
deep aquifer. This should be discussed in more detail 
given that the divide is based solely on regional data. 
 
 

Section 5.5.2.2 states that the groundwater flow in the 
upper sand deposit is to the northeast and that the flow in 
the deep aquifer (the INS) is to the north. The site 
groundwater elevations used to interpret the flow of the 
groundwater in the deep aquifer (INS) show only a 
northern component of flow. Wording has been added to 
Section 5.5.2.2 to address this. 
 
BGC Response:  
 
The on-site flow in the INS may be due to differences in 
the vertical position of the piezometers rather than 
reflecting actual horizontal flow. The flow shown on 
Figure 5.5-4 still shows that the site is in a recharge zone 
and flow could go north and south. 
 
Proponent Response: 
 
To account for differences in the vertical position of well 
screens completed in the deep aquifer, the following 
vertical gradient assessment was completed. Using 
groundwater elevation data collected in 2010, vertical 
gradients in the deep aquifer were calculated using the 
following well pairs: OW21-23 and OW21-47; OW29A-04 
and OW29B-04; OW12-31 and OW12-39; and OW28A-
04 and OW28B-04. Vertical gradients in the deep aquifer 

The 
ministry is 
satisfied. 
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were found to vary in both direction and magnitude in 
2010. 
The average vertical gradient in 2010 was 0.066 m/m in 
the downward direction. No consistent trends in vertical 
gradient directions were observed. Measured 
groundwater elevations at various depths in the deep 
aquifer in 2010 were adjusted to the equivalent 
groundwater elevation if the well screen was centered at 
an elevation 201.4 m above mean sea level (mamsl). 
This adjustment was completed using the average 
vertical gradient discussed above. Adjusted groundwater 
elevations are included in 
Attachment 2. Based on the adjusted groundwater 
elevations, groundwater flow is generally interpreted to 
be towards the north to north-east, which is consistent 
with previous interpretations and used in predictive 
performance modelling. Using site groundwater elevation 
data, there is no indication of southward flow. 

 Elevated levels of chloride have been measured in the 
Inter-Newmarket Sediments at the southwest corners 
of the site at stations up-gradient of the waste. The EA 
study reported that these readings were not 
“conclusively confirmed” to be originating from the 
waste site. Anomalous elevated chloride 
concentrations at levels approximately 30 m into a 
formation that are underlain by zones that have 
otherwise not been affected, should be explained. 
Perhaps the conceptual groundwater flow model is 
incorrect, or the geology mapping is not sufficiently 
detailed. These are factors that would affect an impact 
assessment. Alternatively, the well seals may be 
breached, in which case an adjustment to the 
conceptual model would not be required. The analysis 
that was conducted for the EA study assumed the 
readings were not related to the waste, and BGC do 

See responses above.  
 
BGC Response:  
 
BGC is not sure that the best course is to do nothing and 
continue to monitor. The phenomenon of elevated 
chlorides is not new and has been noted and commented 
upon for more than five years. More monitoring may not 
provide any more information that what has been 
gathered over the last five years when the issue of up-
gradient elevated chlorides arose. 
 

The 
ministry is 
satisfied. 
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not believe there is sufficient evidence to indicate that 
this is the case. The elevated chloride levels should 
be evaluated more thoroughly. 
 
 

 The assumption has been made that surrounding 
users in the vicinity of the Brighton Landfill rely on the 
deeper aquifer for their water supply, and the impact 
assessment has been made on this basis. BGC’s 
experience in investigation of private water supply 
wells, including but not limited to 
Construction methods and effects due to age, suggest 
that this conclusion may not be valid. The construction 
of the neighbouring wells should be determined by site 
evaluation, and with the collected information, an 
assessment of the potential impact of the landfill on 
the wells should be made individually. 
 
 

The unit of likely water taking was assumed to be the 
Inter-Newmarket Sediments aquifer based on review of 
existing water well records in the area and the elevations 
of the well screens. Potential groundwater impacts in the 
upper sand deposit or the deep aquifer will be observed 
at the property boundary before the impacts reach 
residential wells. No further exploration as to the 
construction of residential wells is necessary at this time. 
 
BGC Response:  
 
BGC suspects that many of the wells in the area are 
either bored, dug or cased, with little or no grout. 
Consequently they will not be getting all or even the 
majority of their water from the INS. 
 
Proponent Response: 
 
Attachment 3 (Revised Figure E-1) shows the locations 
of water supply wells within 1 kilometre of the site. The 
water supply wells include those from the MOECC Water 
Well Information System (WWIS), the domestic wells 
included in the residential water quality sampling 
program for the landfill, as well as three locations that are 
assumed to have a dug well based on the presence of 
buildings on the aerial photo. Attachment 4 includes a 
table that summarizes the depths of these wells and the 
assumed water taking unit. Based on this analysis, within 
one kilometre of the site there are approximately 20 
water supply wells. Of these 20 wells, 11 are completed 

The 
ministry is 
satisfied. 
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in the deep aquifer or bedrock, 7 are likely taking from an 
upper sand deposit and two wells do not have enough 
information to identify from which unit they are taking 
water. The construction of these wells does not affect 
Golder’s assessment presented in the EA. 

 Similarly, the report used water quality results from 
neighbouring wells to characterize background water 
quality. Information on well construction and the origin 
of the groundwater within the hydrostratigraphy in the 
wells is necessary for an accurate impact 
interpretation. This should be done. 
 

Water quality from neighbouring water supply wells was 
used to characterize the residential water supply quality. 
Background water quality was assumed to be 0 mg/L tor 
the purposes of calculating the Reasonable Use 
Guideline (RUG) for parameters of concern. The value of 
0mg/L was used because the background values were 
low to start with and it was decided to use 0 mg/L, which 
is typical practice for landfill modelling and the difference 
between the peak concentration in groundwater and the 
RUG stay approximately the same regardless of whether 
you use the actual background values or 0 mg/L.  
 
BGC Response: The use of 0 mg/l is acceptable but 
information of the surrounding wells should be obtained 
too. 
 
 

The 
ministry is 
satisfied. 

 Page 5-21, Section 5.6.1.1 in the descriptions of the 
watersheds, the watershed sizes would be useful for 
perspective. 

Acknowledged. Added watershed size information. 
 
 

The 
ministry is 
satisfied. 

 On Figure 5.6-1 the radius of the site vicinity is 500 m. 
In paragraph 6 on Page 5-24, it says that the Brighton 
Provincial Wildlife Area (BPWA) is 1.5 km from the 
site. The figure illustrates that the BPWA is 
approximately 500 m from the site at its closest point, 
to the south. This contradiction is found throughout the 
EA document when referencing the BPWA. 

Acknowledged. References to the Brighton Provincial 
Wildlife Area (BPWA) within the text were revised in 
Section 5.6.1.2, 5.7.1.1 and Appendix E.5.1.1. 
 
 

The 
ministry is 
satisfied. 

 While surface flow is intermittent and thus difficult to 
measure, it would be useful to have a rough estimate 
of runoff from the site – both surface flow and an 

Acknowledged. This information was not collected, but 
modelling data provides an estimate of surface flows to 
the channels. Clarified and expanded discussion. 

The 
ministry is 
satisfied. 
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estimate of infiltration rates (which presumably 
contributes to groundwater flow and eventually 
appears as surface flow down-gradient of the project). 
This should be part of the EA. 
 
 

 
BGC Response:  
 
The modelling only discusses peak flows in the study 
area. It would be useful to have a brief discussion about 
the typical runoff expected in the area. For that exercise, 
one could take a local hydrometric station and calculate 
the average runoff depth (e.g. 350 millimetres (mm)) for 
the area. The reader has then some sense of runoff 
volumes for a given area. Having a sense of what 
percentage of runoff is derived from groundwater 
recharge over the area would also be useful – 
presumably this could be obtained from existing 
groundwater modelling. 
 
Proponent Response: 
 
There are two hydrometric stations near the site. Station 
number 02HK007 is located on Cold Creek at Orlando, 
Ontario, approximately 5.4 km to the northwest of the 
site. Station number 02HD018 is located on Proctor 
Creek near Brighton, Ontario, approximately 4.3 km to 
the southwest of the site. Typical runoff for the site has 
been estimated from the discharge data of these 
hydrometric stations and their respective drainage areas. 
This estimate assumes that the topography, soils and 
groundwater conditions of the larger drainage areas are 
similar to that of the site. Mean monthly discharge data 
from Proctor’s Creek, which is of the same watershed 
and downstream of the site, was obtained for all 
monitoring years (2003 to 2011). An average annual 
runoff depth was calculated for the 1,680 hectare (ha) 
drainage area. Similarly, an average annual runoff depth 
was calculated for the 16,100 ha Cold Creek drainage 
area based on data from (1982 to 2011). The average 
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annual runoff depth ranged from approximately 360 mm 
to 401 mm. Based on the site drainage area of 30.29 ha 
and not accounting for stormwater infiltration ponds, the 
typical annual runoff would be estimated to range from 
about 109,000 cubic metres (m3) to 121,000 m3. 

 On Figure 5.6-3, the drainage flow and direction is 
difficult to differentiate due to the size of the symbol. 
Will the drawing be printed at this size in final version? 
 
 

Acknowledged. Size and colour of the drainage flow 
arrows have been updated. 

The 
ministry is 
satisfied. 

 Peak flows are presented for existing conditions 
(Table 5.6-2), but no details are provided on how 
these flows were estimated. How were these flows 
estimated? 

Acknowledged. Flow estimation methodology updated. 
 
 

The 
ministry is 
satisfied. 

 It would be useful to overlay precipitation data with the 
water quality data (in the absence of flow data). For 
example, it is noted that SW-1, SW-9 and SW-10 had 
maximum measured concentrations for most 
parameters in 2011 compared to historical results 
(2008-2010). Was 2011 unusually wet or dry 
compared to the previous years? 
 
 

Acknowledged. 2008 to 2011 weather data from the 
Trenton Airport used to compare precipitation. A full 
historical analysis is beyond the scope of this study. 
 
BGC Response:  
 
A full historical comparison is not required, rather a 
comparison of annual totals to climate normals published 
by Environment Canada. Climate normals (1971-2000) at 
the Trenton Airport station indicate an average annual 
precipitation of 894 mm of which 759 mm is rainfall. 
Therefore, annual precipitation in 2011 (1116 mm) was 
25% above normal. 
 
Proponent Response: 
 
This text replaces the final paragraph of Section 5.6.3.3 – 
Existing Conditions: Average annual precipitation data 
from the National Climate Data archive of Environment 
Canada (years 1971 to 2000) at the Trenton Airport, 
which is approximately 12.5 km east of the site, was 

The 
ministry is 
satisfied. 
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compared to the precipitation levels for the years 2008 to 
2011. Average annual precipitation at Trenton Airport is 
893.8 mm (759.3 mm of rainfall and169.4 cm of 
snowfall). The comparison shows that 2008 was an 
unusually wet year with precipitation (1,137.4 mm) 
approximately 27% greater than the climate normal. 2009 
was also unusually wet with precipitation (1,050.1 mm) at 
approximately 18% above the climate normal. Of the four 
years, 2010 was an exception with annual precipitation 
(703.8 mm) approximately 21% below climate normal. 
2011 received approximately 25% more annual 
precipitation (1,115.9 mm) than the climate normal. 

 Additional sampling was conducted for the Surface 
Water Evaluation. It is not indicated who conducted 
this work. Was it completed by CRA to address a 
request for additional information by Golder? 

Acknowledged. This has been clarified. 
 

The 
ministry is 
satisfied. 

 Section 5-4, Paragraph 5 – Who are the September 
2010 observations made by? It is difficult to 
differentiate work completed by CRA and relayed by 
Golder and work for the EA completed by Golder. 

Acknowledged. This has been clarified. 
 

The 
ministry is 
satisfied. 

 In Section 5.6.3.2, P 5-31 the observation is made that 
iron frequently exceeds the Provincial Water Quality 
Objective. BGC has observed that the elevated iron 
issue frequently results from sample quality, 
particularly in surface water, where samples are 
preserved without filtering, and also in groundwater, 
where the fine till particles frequently pass through the 
sampling filters. If the issue was due to 
sample quality and not the actual surface water, would 
the discussion of iron concentration and exceedance 
in surface water be relevant? 
 
 

Acknowledged. We have included a caution that elevated 
iron levels may be due to sampling procedures; however, 
the discussion of iron concentration exceedance is still 
included as elevated iron levels are not uncommon for 
landfills. 
 
BGC Response:  
 
Acknowledged. We have included a caution that elevated 
iron levels may be due to sampling procedures; however, 
the discussion of iron concentration exceedance is still 
included as elevated iron levels are not uncommon for 
landfills. 

The 
ministry is 
satisfied. 

 A reference is made to “Golder standard technical 
procedures”. The procedures should also be included. 

Reference to the Technical Procedure is included in the 
report. Relevant methodologies have been included in 

The 
ministry is 
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the appropriate sections of the EA. If requested by 
agencies, then copies of all relevant Technical 
Procedures will be made available, however these will 
not be included in EA. 
 
BGC Response:  
 
If they are referenced they should be included. 
 
Proponent Response: 
A copy of Golder’s internal technical procedures for 
benthic sampling has been provided as a reference 
within Attachment 5 to this table. 

satisfied. 

 A reference to an Earth Science Area of Natural and 
Scientific Interest (ANSI) relating to geology is 
mentioned in the discussion of the BWPA. A reference 
to this ANSI and what it may detail should be 
provided. 
 
 

The Earth Science ANSI discussed is part of the BPWA. 
Discussion about potential impacts to BPWA is in Section 
5.6.1.2, 5.7.1.1, and Appendix E.5.1.1. 
 
BGC Response:  
 
The Earth Science ANSI is not described in those 
sections. It is a separate natural heritage feature from the 
BWPA, although it is found within the boundaries of the 
BWPA. 
The area surrounding the Brighton Provincial Wildlife 
Area is a provincially significant Earth Science ANSI4.  
 
Proponent Response: 
 
Earth Science ANSIs are areas that contain examples of 
rock, fossil and landform features in Ontario. This 
particular ANSI is considered to represent a good cross-
section of the late glacial history of the area and a mature 
tunnel valley system5. 

The 
ministry is 
satisfied. 

 The text in Section 5.7.1.1 says that the Brighton 
Wildlife Area (BWPA) is 1.5 km from the western edge 

Acknowledged. References to the Brighton Provincial 
Wildlife Area (BPWA) within the text were revised in 

The 
ministry is 
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of the landfill site, implying that this is the closest 
point. The figure illustrates that the BWPA is 
approximately 500 m from the site at its closest point, 
to the south and south-east. How does this change in 
proximity influence the impact evaluation? 
 

Section 5.6.1.2, 5.7.1.1 and Appendix E.5.1.1. With 
respect to the impact evaluation, there will be no direct 
effects on the BPWA as a result of the project. During the 
construction and operations period, on-site project 
activities will result in increased dust, increased noise, 
and increased odour. It is anticipated that the magnitude 
of these predicted effects will be minimal. 

satisfied. 

 The protection from impact described in Section 
5.7.1.1, P 5-41, states, “The BWPA is buffered from 
the on-site study area by forested and meadow areas 
in the eastern portion of the site-vicinity study area”. It 
goes on to say, “Based on its location to the on-site 
study area, it was predicted that impacts on the BPWA 
from the proposed landfill expansion would be 
minimal”. Is the interpretation dependent on the 
maintenance of the referenced buffer area in the 
condition it was when the conclusion was made? BGC 
is concerned that the buffer is privately owned 
separately, and the County would not have control 
over the site use. 

The capacity of the adjacent lands between the site and 
the BPWA to act as a buffer for the landfill expansion is 
based more on distance than land use. Current land use 
includes residential and agricultural uses as well as 
pockets of natural areas, and changes to these lands are 
unlikely to affect the BPWA. The buffer areas owned by 
the county will be maintained in a natural state where 
possible. 
 
 

The 
ministry is 
satisfied. 

 The biology field study inventoried gulls on the landfill 
site. Are these birds a nuisance to neighbours, and if 
so, should this be considered in the site design? If the 
footprint of the waste is increased will there be more 
gulls and other associated animals and will they 
impact the BWPA? 
 
 

Until March 20, 2013 the County had not received any 
nuisance complaints from neighbours about gulls. 
However, during a meeting with local residents living to 
the north of the landfill to discuss possible groundwater 
issues, one of the residents mentioned that he was more 
concerned about gulls from the landfill (than 
groundwater) and their nuisance to him and other local 
farmers. He said that gulls flock to his fields any time he 
is sowing or harvesting crops. He further noted that they 
roost on his barns and other buildings, making a mess of 
the roofs. He noted that this was also a problem when 
driving his tractor. The environmental impact assessment 
predicted that the gull situation at the landfill is not 
expected to change in the future as a result of the 
expansion; it is expected to remain the same. However, 

The 
ministry is 
satisfied. 
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in view of this recent concern, the County commits to 
investigating ways of mitigating this concern (e.g., birds 
of prey, distress calls, etc.) and to incorporate 
appropriate mitigation measures and follow-up 
monitoring in the site design. 

 In Section 6.8.2.2, on P 6-57, in the social impact 
assessment, Alternative 3 is indicated as being most 
expensive, and on that basis most preferred. The 
argument is that much of the cost of development will 
go to the local economy area considered to be “local 
economy” should be described. We argue that the 
listing of construction costs described in Table 6.8-3 
consists of a large proportion of engineering services 
and goods and services, more than half, are 
specialized and are not likely to be manufactured or 
even sold locally. Who are the local companies being 
envisioned as conducting the work described, and 
what is the realistic expectation that these companies 
may be involved in a construction job that will be put 
to tender? The actual benefits to local economy, such 
as temporary jobs and provision of services should be 
considered and compared to the local tax burden that 
will be incurred by the cost of the construction. The 
difference in cost between Alternative 1 and 
Alternative 3 provided in Table 6.8-3 is greater than $1 
million. 

A description of the local economy and an indication of 
the local businesses that may be able to supply goods 
and services to the Project have been added to Section 
5.10.2 of the EA. The effects assessment considers 
benefits to local businesses, rather than the cost to the 
proponent of the Project. 
 
 

The 
ministry is 
satisfied. 

 The information in Table 6.8-4, which indicates that 
Alternative 3 is most preferred, and the statement 
beneath it, which states that Alternative 1 is most 
preferred (last sentence in paragraph at the top of 
Page 6-60), are contradictory. 

Acknowledged. Text was modified to clarify that 
Alternative 3 is the Most Preferred’. 
 
 

The 
ministry is 
satisfied. 

 In Table 6.1-5, should the columns be titled Affected, 
rather than Effected? 

Acknowledged. Text was modified accordingly. 
 

The 
ministry is 
satisfied. 

 Table 6.1-9 and 6.1-10 which is a higher ranking, ‘Somewhat Preferred’ identifies a preferential ranking The 
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equally preferred, or somewhat preferred? over another alternative, whereas ‘Equally Preferred’ 

means there is no discernible difference between the 
alternatives considered. 

ministry is 
satisfied. 

 How do the modeled predictions of chloride migration 
from the unlined cell, in Section 6.16, compare to the 
current site data? 
 
 

The contaminant transport model for the deep aquifer 
predicts that the peak chloride from the source is now out 
of the landfill and below the waste. It has been predicted 
that the chloride concentrations will start increasing in the 
groundwater at the northern property boundary starting 
around 2012 and will continue to increase with a 
predicted exceedance of the Reasonable Use Guideline 
in 2023. The 2010 data, the most recent data reviewed 
indicated no observed chloride concentration increases 
at the northern property boundary, as expected. 
 
BGC Response:  
 
If the anomalous readings on the south side of the site 
are due to waste, has that been modelled or a 
contingency for modelling been proposed? 
 
Proponent Response: 
 
Contaminant transportation modelling requires a 
conceptual understanding of what is happening to 
groundwater in the environment. As described above, 
since it is Golder’s interpretation that groundwater flow in 
the deep aquifer is to the north, we have not modelled 
the scenario described. 

The 
ministry is 
satisfied. 

 A Stage 2 Archaeological Study is recommended (S 
6.5.2.1, P 6-47). There is no indication that the study 
had been completed in the EA study. Will the study 
conclusions be affected by the outcome of the 
recommended additional work? 

The intention is not to complete the Stage 2 as part of the 
EA. It is recommended that a Stage 2 archaeological 
assessment be conducted on the property as outlined in 
the Stage 1 report. The conclusions may be affected 
depending if archaeological resources are located during 
the Stage 2. Should further archaeological resources be 
found then it may be recommended that additional 

The 
ministry is 
satisfied. 
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archaeological investigations take place. The study area 
must be cleared of all archaeological resources and 
receive approval by the MTCS prior to any ground 
disturbance. The County commits to undertaking a Stage 
2 archaeological assessment will be undertaken prior to 
the commencement of construction on the undisturbed 
portions of the property, and if required, further 
archaeological studies in accordance with MTCS 
requirements. 

 Although this was stated in the groundwater section 
above. The study, in this Section, indicates that it is 
expected that most groundwater users in the site 
vicinity study area obtained their water from the Inter-
Newmarket Sediments aquifer. [sic] This is not known 
absolutely, just expected. As stated in the comments 
regarding groundwater, this should be explored further 
so that a more categorical statement can be made. 
Could this be included in the EA? 
 
 

The unit of likely water taking was assumed to be the 
Inter-Newmarket Sediments aquifer based on review of 
existing water well records in the area and the elevations 
of the well screens. Golder has modeled the assumed 
aquifer of use for groundwater taking and evaluated 
potential impacts in the upper sand deposit. Groundwater 
concentrations must meet Reasonable Use Guidelines at 
the property boundary in any groundwater aquifer. 
Should they occur, potential groundwater impacts in the 
upper sand deposit or the deep aquifer will be observed 
at the property boundary before the impacts reach 
residential wells, and contingency measures can be 
taken at that time. No further exploration of the aquifer of 
use is necessary at this time. 
 
BGC Response:  
 
As discussed above, the surrounding wells are most 
likely not obtaining all or even the majority of their water 
from the INS, based on BGC staff knowledge of the well 
construction in the area. Many of the wells in the area are 
dug, bored or drilled without minimal casing and 
consequently they will be obtaining water from various 
levels. 

The 
ministry is 
satisfied. 

 The predicted effects in Section 6.2.1 indicated that 
silty soils of the till impeded recharged to the deep 

Based on a review of borehole logs from wells completed 
within the site, the till ranges from 5 m to 22 m in 

The 
ministry is 
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aquifer. Studies to support this on the site and studies 
detailing that there are no truncated till surfaces that 
would allow the water to flow directly into the deep 
aquifer should be provided. There are two (2) stations 
with elevated chloride levels on the southern side of 
the waste site. It is not known whether these are due 
to the waste or some other activity. 
This was not explored in the EA and it is consequently 
assumed that Golder does not think this is due to the 
waste. A thorough discussion of the wells on the site 
may help determine this. 

thickness. Golder has not seen evidence of truncated till 
surfaces at the site. The direction of groundwater flow in 
the deep aquifer, in which the groundwater monitoring 
wells with elevated chloride levels are completed, is to 
the north, away from the groundwater monitoring wells. 
As stated previously, the source of the elevated chloride 
in the groundwater at monitoring wells at the southeast 
corner of the site has not been identified. 
 

satisfied 

 In Section 6.1.2 the interception and removal of the 
meteoric water that falls on the site is discussed as 
having little impact. It is difficult to make this 
conclusion without knowing how much water is 
expected to be lost to the system. In addition, the 
frequency of taking is not known. This is important to 
know because the surface water balance and 
therefore the groundwater flow is characterized by 
large slugs or volumes of water flowing through the 
topographically high drumlins. It is not known where 
additional volumes are anticipated to enter the site 
from off-site locations due to flow from the adjacent 
drumlins that surround the site. 
 

As discussed in Section 6.2.1, the precipitation recharges 
the upper sand deposit and not the Inter-Newmarket 
Sediments aquifer as the low permeability till impedes 
the recharge. Based on the Earthfx Wellfield Analysis 
(2010) the proposed expansion area of the site is in an 
area that is expected to have a total surficial recharge to 
the ground system of 0.1 to 
0.2 m/year. With the installation of a lined landfill the flux 
would be expected to reduce to 2.6 x 10-4 m/year. As for 
the existing landfill, the flux through the till with the 
existing unlined landfill when it is closed is expected to 
be approximately 0.17 m per year. With the addition of a 
liner, the flux through the till is expected to be reduced to 
2.6 x 10-4 m/year. 

The 
ministry is 
satisfied 

 The statement given under “Predicted Effects on 
Current Land Use” that the current land uses will 
remain unchanged and that other land uses will not be 
displaced by any of the options is ambiguous. Each 
alternative will result in an expansion of the waste 
footprint, and this expansion would increase the zone 
of impact off site by a corresponding size. In addition, 
Alternatives 1 and 3 require the designation of 
additional land as Contaminant Attenuation Zone 
(CAZ). 

The evaluation criteria for the land use environmental 
component is contained in Table A-1 on page A-5 of the 
approved Terms of Reference. The rationale for the 
criteria is as follows: “The proposed landfill site 
improvements and expansion may not be fully 
compatible with certain current and/or planned and future 
land uses. Waste disposal facilities can potentially affect 
the use and enjoyment of sensitive uses in the vicinity of 
the site.” The indicators are current land use, planned 
future land use and proximity of off-site sensitive uses 

The 
ministry is 
satisfied 
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These changes may change the current land uses, 
and by broadening the impact zone by the waste 
footprint, it is possible that new impacts or changes in 
designations to neighbouring land uses may occur. 
Contamination of groundwater in the CAZ will also 
affect the land, irrespective of whether or not the 
County already owns the property. Purchasing 
additional contaminant attenuation zone may not be 
minimal impact. The purchase and designation of land 
as such may result in impacts (social, environmental) 
to properties that were not considered significant in 
the initial assessment. 

such as dwellings, churches, cemeteries, parks within 
500 m of the landfill footprint. Clarification was provided 
to the statement that the reviewer felt was ambiguous. 
The following text was added to Section 6.6.1.1 under 
the heading Predicted Effect on Current Land Use: 
“There are no sensitive uses within 500 m of the 
expanded landfill footprint”. In regards to the other 
statements made by the reviewer the County responds 
that any differences among the three alternatives are 
very small and do not differentiate between the 
preference for the alternatives, except for Alternative 1, 
which is preferred for the future land use indicator 
because it does not require any PW&A to be completed 
off-site. In regards to the comment about the CAZ the 
County notes that the CAZ to the north that may be 
required in the future is required by the predicted of-site 
movement of contaminant from the existing landfill. This 
will be required whether or not there is an expansion and 
if there is an expansion the differences among the 
alternative will be small. In addition the expansion of the 
landfill which will enable the site protection measures to 
be implemented will be a positive benefit. 

 Section 7.0 compiles the analyses from each 
Technical Evaluation in Section 6.0 and concluded 
that Alternative 1 is the preferred Brighton Landfill 
Expansion alternative. Seven (7) methods were used 
to analyze the Section 6 results, and the outcome was 
consistent. 
 

Acknowledged. No further action required. The 
ministry is 
satisfied 

 Section 8.0 considered Leachate Treatment 
Alternatives. Leachate from the Brighton Landfill is 
currently taken to the Cobourg No. 2 (Lucas Point) 
Water Pollution Control Plant (WPCP) in Cobourg. 
Four (4) alternatives were evaluated: 1) Use of the 
WPCP in Brighton; 2) Use of the WPCP in 

Acknowledged. No further action required. 
 

The 
ministry is 
satisfied 
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Campbellford; 3) Use of the WPCP in Hastings; and, 
4) On-site leachate treatment, were evaluated. 
Currently, the other WPCPs considered either do not 
have capacity or were unable to provide the 
necessary pre-treatment. On-site treatment was not 
considered an option because of the inability to 
provide sufficient treatment levels for all the leachate 
flow. It was concluded that the best alternative is to 
continue to take the leachate to the Lucas Point 
WPCP. 
 

 In Section 8.1 a report completed by AMEC in 2006 
was referenced which detailed, among other things, 
projection of leachate generation rates, identification 
of treatment alternatives and the assessment of 
infrastructure requirements. Are the assumptions from 
that report still valid since the potential configuration of 
the waste site presented in the EA would be 
significantly different from what they had evaluated? 

Leachate generation rates specific to the proposed site 
configurations were used in the assessment of leachate 
treatment alternatives. The AMEC Earth and 
Environmental 2006 report was used where appropriate 
to add required information to the assessment of the 
leachate treatment alternatives. 

The 
ministry is 
satisfied 

 Table 8.3-1 indicates that approximately 18,500 m3/yr. 
(4 million imperial gallons) of leachate will be removed 
from the site every year. Is this number similar or even 
in the same magnitude as that detailed in the AMEC 
2006 report detailing leachate treatment alternatives? 
 

The leachate generation rate estimated in the AMEC 
Earth and Environmental 2006 report was 14,500 m3 per 
year which is the same magnitude as the Golder 
leachate generation rate of 18,500 m3 per year. The 
leachate generation rate estimated by Golder is greater 
than the rate estimated by AMEC Earth and 
Environmental, which would be expected since the 
expansion would cover a greater area. 

The 
ministry is 
satisfied 

 One alternative contingency measure that was put 
forward to protect the deep aquifer in case the model 
is not correct was to obtain additional CAZ lands. This 
is not protecting the deep aquifer. 
 
 

The contingency measures are used to further reduce 
the potential for any adverse environmental effects 
associated with the landfill expansion. The purpose of the 
CAZ is to allow a potential contaminant of concern the 
space and time to attenuate so at the boundaries of the 
CAZ groundwater takers would not be adversely 
affected. 
 

The 
ministry is 
satisfied 
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BGC Response: 
 
Increasing the CAZ is not protecting the deep aquifer. It 
is only stopping use of the aquifer in the CAZ. 
 
Proponent Response: 
 
Agreed, however, increasing the CAZ is protecting the 
human health of people who take water within the CAZ. 
Because the effects on groundwater quality in the deep 
aquifer are caused by leachate from unlined disposal 
areas, the proposed approach to site expansion that 
includes the lining of all landfill areas provides protection 
of the deep aquifer. 

 Monitoring of landfill gas is discussed both in the 
Atmospheric Environment (Table 10.1-1) and 
separately in Section 10.1.4. It would be helpful if the 
separate monitoring recommendations are 
consolidated. 

Acknowledged. Section 10.1.4 was moved to 10.1.2 and 
now follows the recommended monitoring for the 
atmospheric environment. 
 

The 
ministry is 
satisfied 

 The monitoring plans provided in the section for each 
technical component are conceptual. At what stage 
will details on the proposed monitoring plans be 
available? 
 

The detailed monitoring plans will be developed during 
the permitting phase of the project – following the 
acceptance of the EA by the MOECC. 
 

The 
ministry is 
satisfied 

 If the elevated chloride levels for the two (2) stations 
located on the southern portion of the waste site are 
due to leachate, then the model used for this EA 
would have to be recalibrated to account for this. Was 
this done? 
 
 

The source of chloride in the groundwater monitoring 
wells at the southern portion of the site is unknown and 
has not been conclusively found to be from the landfill. 
The groundwater flow in the deep aquifer, in which these 
wells are completed, is to the north, making these 
monitoring wells upgradient of the landfill. The 
contaminant transport model used the worst case 
scenario, which is the source chloride concentration from 
the waste making its way down through a liner (if 
present), through the till and into the Inter-Newmarket 
Sediments Aquifer and then flowing to the north. 

The 
ministry is 
satisfied 
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BGC Response:  
 
Although the source of background chloride is unknown, 
it is up-gradient from the site and could cumulatively add 
to the chloride load from the landfill. This unknown up-
gradient source of chloride still should be accounted for 
in the assessment. 
 

 Is only one gas probe/monitor proposed for the site? 
 
 

Yes. The existing single gas probe is located near the 
scale house, in the vicinity of the only on-site structures. 
Due to the remote nature of the site (no nearby 
receptors), the discontinuous nature of the upper sand 
deposit and the low permeability nature of the 
surrounding till, it is not expected that off-site landfill gas 
migration is a concern. In addition, the proposed 
expansion includes installing a liner system below all of 
the waste which would also inhibit horizontal landfill gas 
migration. 
 
BGC Response:  
 
Is there any benefit of adding a second gas monitor due 
the expansion of the site? 
 
Proponent Response: 
 
The expansion area of the landfill will be lined and the 
single composite liner will inhibit lateral migration of 
landfill gas. As such, a second landfill gas monitor is not 
recommended. 

The 
ministry is 
satisfied 

 In Appendix C, Page C-14, Section C.3.2.6 a 
reference is made to Tables C1, C2 and C3. The 
tables were not found in the appendix. 
 

Tables C1, C2 and C3 should be Table C4-2, C4-3 and 
C4-4. This change has been made in Appendix C. 
 
BGC Response:  

The 
ministry is 
satisfied 
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References to Tables C4-2, C4-3 and C4-4 have been 
added to Section C.3.2.10. Table numbers have been 
updated in Section C.4. The exceedance of the RUG for 
vinyl chloride in the upper sand deposit should be noted 
in Table C4-3 with other leachate parameters predicted 
for the deep aquifer. 
 
Proponent Response: 
 
Table C4-3 presents the contaminant transport modelling 
results for leachate parameters other than chloride in the 
deep aquifer, not for the upper sand deposit. While all of 
the key leachate contaminants were modelled in the 
deep aquifer, only the most conservative inorganic 
(chloride) and organic (vinyl chloride) parameters were 
considered in the upper sand deposit. The vinyl chloride 
results of the contaminant transport modelling in the 
upper sand are provided in the text at the end of section 
3.2.10. All of the key leachate parameters recommended 
by O.Reg. 232/98 will be assessed for the ECA 
application. 

 The geology and hydrogeology of the site and 
surrounding area is described in very general terms in 
both the main report and Appendix C. The information 
presented in the report and Appendix C alone would 
not have a sufficient level of detail to provide an 
accurate assessment of potential impacts from the 
landfill, and would not be sufficient to differentiate 
differences in impact between the three (3) 
alternatives. It should be possible to replicate the 
analysis used in the study. However, the information 
provided in Appendix C is not sufficient to adequately 
check and verify the analysis. Is there more data 
available? 

All of the data required to replicate the model are 
provided in Appendix C (specifically Section C.3.2). 
 

The 
ministry is 
satisfied 
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 In the predicted effects to groundwater quality in the 
deep aquifer, the discussion indicated the “transport 
model predicts that the landfill will create impacts in 
the groundwater at the downgradient northern 
property boundary in excess of the applicable 
groundwater compliance criteria (the Reasonable Use 
Guidelines) for the parameter chloride”.  
 
Have the predicted results been compared to the long-
term monitoring results for chloride at the site? Was 
the model calibrated to the available site data and 
recorded trends? If not, how do the predicted 
concentrations compare to observed concentrations? 
Finally, what is the difference to the assessment if it is 
assumed that the “anomalous” chloride concentrations 
originate from the waste? 
 
 

The contaminant transport model for the deep aquifer 
predicts that concentrations of chloride are not expected 
to start increasing above existing concentrations until 
2012 or 2013. The data from the 2010 annual monitoring 
report (CRA, 2011) indicated that impacts had not been 
observed at the northern property boundary at that time, 
as predicted by the contaminant transport model. Based 
on the model, the chloride is predicted to be currently 
underneath the landfill and making its way to the northern 
property boundary. The chloride concentrations noted in 
the deep aquifer, upgradient of the landfill were not 
included in the assessment. If they were included they 
would be categorized as background concentrations 
since they are upgradient of the landfill. 
 
BGC Response:  
 
As noted above, the elevated background concentrations 
of chloride up-gradient of the landfill need to be 
accounted for. They should be incorporated to the 
transport model as part of calibrating to and analyzing 
“baseline conditions". Background concentrations also 
need to be considered in the predictive modeling to 
assess cumulative effects of chloride loading to 
groundwater. Additionally, model predicted results need 
to be compared to the monitoring data from 2012 and 
2013, and re-calibrated, if necessary. 
 
Proponent Response: 
 
See response above. The model will not be re-calibrated 
with additional data as part of this EA.  During application 
for ECA approval, further modelling and calibration will 
be discussed, including the use of more recently 

The 
ministry is 
satisfied 
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available data. 
 
 

 The report notes that the use of bottom liner systems 
will virtually eliminate groundwater recharge in these 
[lined] areas to the upper sand deposit. It also 
assumes that the till would limit recharge to the 
deeper aquifer. BGC requests 
an evaluation of how changes to the “limited recharge” 
through the till such as removal of recharge as 
leachate affect the water balance to the aquifer, since 
the data presented shows the site appears to be a 
groundwater recharge zone. 
 
 

Based on the Earthfx Wellfield Analysis (2010) the 
proposed expansion area of the site is in an area that is 
expected to have a total surficial recharge to the 
groundwater system of 0.1 to 0.2 m/year. This value, 
multiplied by the landfill footprint represents the 
groundwater recharge rate. With the installation of a lined 
landfill the flux would be expected to reduce to 2.6 x 10-4 
m/year. As for the existing landfill, the flux through the till 
with the existing unlined landfill when it is closed is 
expected to be approximately 0.17 m/year. With the 
addition of a liner, the flux through the till is expected to 
be reduced to 2.6 x 10-4 m/year. 
 
BGC Response:  
 
How does this change in flux impact the local (i.e., 
shallow) groundwater system? Are there any changes to 
local groundwater gradients due to the decreased flux? 
Are there any changes to seasonal variations in local 
groundwater levels? Are there any changes to local 
discharge zones? What are the predicted impacts of 
these changes? 
 
Proponent Response: 
 
The construction of a lined landfill will affect the 
groundwater flow system locally in a limited way. The 
lined landfill will cause water levels directly below the 
landfill to decrease and will cause a slight decrease in 
downward gradients below the landfill. Surface flow (from 
precipitation) will continue to infiltrate into the upper sand 
deposit in areas surrounding the landfill footprint. As 

The 
ministry is 
satisfied 
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discussed in the response to comments 147, 148 and 
169, and as shown on Attachment 3 (Figure E-1), there 
are no groundwater takers downgradient of the 
contaminant attenuation zone to the east of the site and 
the closest groundwater taker north of the site is 1,000 m 
from the site. Any effects to groundwater quantity are 
expected to be on a very localized scale, and mostly in 
the area of the landfill itself; at a larger scale the effects 
to groundwater quantity are expected to be negligible. 

 The geological and hydrogeological conditions used in 
the model appropriately consider the cumulative 
effects on the site from the old and new cells including 
the proposed staging. The description of the input 
parameters indicated that very precise and specific 
hydraulic conductivity values were used for the 
various aquifers. As noted above, the source data are 
not provided in either Section 5 or Appendix C and we 
are unclear how these data have been peer reviewed 
and accepted as the model results have a high 
sensitivity to the hydraulic conductivity input; some 
discussion should be provided to address the effect of 
variability of these values. The conceptual 
hydrostratigraphic models for the area note significant 
bedding and textural changes in each aquifer unit. The 
onsite work also indicates significant seasonal 
variation in hydraulic gradient to large variations in 
topography on and surrounding the site. 
 
 
BGC Response: The provided information showed, 
that with small changes in the input parameters there 
is a large variability in the reported results. This 
uncertainty and potential variability in results should 
be stated as a conclusion in the EA report. 

Specific references for hydraulic conductivity and 
hydraulic gradients have been added to the text in 
Appendix C, Section C.3.2.4. A sensitivity analysis of the 
effect of hydraulic conductivity values and hydraulic 
gradient on the model was undertaken. The existing 
unlined Area B was used for the sensitivity analysis. The 
flux in the till beneath the landfill is limited by the flux 
coming out of the landfill itself, so even when the 
hydraulic conductivity or hydraulic gradient of the till was 
changed by an order of magnitude in either direction the 
flux through the till remained the same. The hydraulic 
conductivity of the deep aquifer is based on the 
geometric mean provided in the AMEC Design and 
Operations Report (2006). The hydraulic gradient is 
based on the gradient calculated in the 2008 annual 
monitoring report (CRA, 2009). The peak concentration 
of the chloride beneath the landfill (not at the site 
boundary) increases or decreases by approximately 
75 mg/L and the time to peak changes significantly if the 
hydraulic conductivity or the hydraulic gradient are 
changed by an order of magnitude higher or lower. All 
scenarios result in an eventual exceedance of the 
Reasonable Use Guidelines for chloride at the northern 
property boundary. 
 
BGC Response:  

The 
ministry is 
satisfied 
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Specific references for hydraulic conductivity and 
hydraulic gradients are not found in the current version of 
the text Appendix C, Section C.3.2.4. The updated 
version of the report is required to complete this review. 
BGC understands that the sensitivity analysis was 
completed as part of an internal quality assurance/quality 
control of the modeling process and has not been 
documented in any report.   Documentation of this 
additional work is required in order to complete this 
review. 
 
Proponent Response: 
 
A description of the sensitivity analysis (which is not an 
internal quality assurance/quality control of the modelling 
process) is outlined in Attachment 1. This response is 
part of the consultation record for the EA document 
package so has now been documented. 
 
BGC Response:  
 
The provided information showed, that with small 
changes in the input parameters there is a large 
variability in the reported results. This uncertainty and 
potential variability in results should be stated as a 
conclusion in the EA report. 
 
Proponent Response: 
 
Acknowledged – The sensitivity analysis results do not 
change the expected performance of the expanded 
landfill as related to effects on off-Site groundwater 
resources. 

 A sensitivity analysis be conducted to assess the See response above. The 
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potential range of results from changes in hydraulic 
conductivity and seasonal variation in hydraulic 
gradient. 
 

 
 

ministry is 
satisfied 

 In the conceptual model used to estimate leachate 
generation rates, the analysis assumed that the final 
cover system will consist of a 0.15 m thick layer of soil 
overlying a 0.6 m moderate to low permeability soil 
cover with a hydraulic conductivity of approximately 1 
x 10-6 cm/s. It is unclear whether the model 
addressed the potential for long term desiccation and 
degradation of the soil cover. A sensitivity analysis 
should be completed (and would be beneficial) to 
address potential effects of changes in cover system 
hydraulic conductivity due to degradation over the 22 
year modeled lifetime. 
 
 

The HELP model multiplies the hydraulic conductivity by 
3.0 to account for root channels in the top half of the 
evaporative zone depth. The evaporative zone depth was 
set at 50 cm. It is not expected that the entire thickness 
(0.75 m) of the cover material would become desiccated. 
 
BGC Response:  
 
What is the basis for the assumption that the entire 0.75 
m of cover material could not become desiccated? A 
sensitivity analysis should be performed to evaluate 
complete desiccation of the cover material as a worst-
case scenario. 
 
Proponent Response: 
 
The post-closure care and maintenance of the landfill will 
include inspections of the cover material. A post-closure 
care and maintenance program will be proposed and 
approved as part of the subsequent ECA application for 
this project. Typically, this type of program at a landfill 
would occur during groundwater monitoring events (i.e., 
on a seasonal basis). Maintenance will be performed on 
observed areas where the cover has become overly 
desiccated, i.e., it has dried to the point where cracks are 
observable in the cover surface. It should be noted that if 
an area of desiccated cover is not identified, it will 
actually be better for the groundwater system as 
contaminants will be flushed out of the landfill faster and 
collected in the leachate collection system prior to 
eventual assumed failure of the leachate collection 

The 
ministry is 
satisfied 



44 
 

Submitter Summary of Comments Proponent’s Response Status 
system. When the leachate collection system fails, the 
leachate source concentration in the landfill will be less. 

 BGC suggests that some additional background 
information be provided to assist readers: 
 

a) BGC’s November 29, 2010 and February 28, 
2011 letters detailing comments on the TOR 
are not included in the Consultation Record. 
These were done for the Township of Brighton 
and were addressed in the final formation in 
the TOR. 

 

Comments from the November 29, 2010 letter were 
included in the Consultation Record for the Terms of 
Reference and considered throughout the development 
of the Terms of Reference and the EA. The comments 
from the February 28, 2011 letter were compiled and 
addressed in the revision of the Terms of Reference in 
March, 2011; in the development of the detailed work 
plans in August, 2011 and throughout the development of 
the EA. A disposition table summarizing the issued 
identified and the County’s response has been included 
as Appendix H of the Consultation Record for the EA. 
 

The 
ministry is 
satisfied 

 Page 179, a comment by MOECC on section 3.1.1 of 
the TOR references the statement, “There is no 
change in service area or annual amount of waste 
received at the Brighton Landfill.” This was the 
rationale provided in the EA study for not assessing 
the access routes. BGC expressed a concern with this 
assumption through the EA process and commented 
upon it in the BGC letter dated February 28, 2011. 
BGC agrees that the service area, defined in the 
current ECA, will not change. However, if the Seymour 
Landfill is closed, the quantity of waste received at the 
Brighton Landfill would increase by an estimated 30%, 
based on available information, with associated 
changes to waste site operations and waste 
transportation to the site. 
 
 
 

Acknowledged. No further action required. 
BGC Response:  
 
Note that there will be an increase in waste brought to 
site. 
 
Proponent Response: 
 
As described in the Approved Terms of Reference, no 
increase in the rate of filling of the Brighton Landfill is 
proposed as part of the project. It is acknowledged that 
following closure of the Seymour Landfill, waste will be 
redirected to the Brighton Landfill; however, the Brighton 
Landfill is currently approved to receive this additional 
waste and this planned redirection of waste is not related 
to the expansion of the Brighton Landfill. Therefore, the 
consideration of the access routes was justifiably not part 
of the approved Terms of Reference. 

The 
ministry is 
satisfied 

 Page 213 is not a letter from the County to the 
Alderville First Nation, as indicated on the flypage. 

In the PDF copy of the draft report, page 213 of Volume 
II is a letter from the County to the Alderville First Nation. 
No further action required. 

The 
ministry is 
satisfied 
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 The discussion of the Open House (OH) meetings is 

confusing, as the documentation begins with the OH 
#3 record. It would be helpful if a brief summary of the 
process that began with the initiation of the TOR and 
continued through OH #1 and OH #2 to the approval 
of the TOR be included. The complete EA document 
is a continuation of a process, and it would be useful 
to a reader who is unfamiliar to have a summary of the 
process that was followed in both Volumes I and II. 

We disagree - the discussion is presented clearly. The 
County decided to number the OH consultation 
consecutively throughout the entire EA process which 
includes the development of the TOR. The TOR and the 
EA Study Report and appendices together comprise the 
EA documentation. 
 

The 
ministry is 
satisfied 

 It would be useful to have the OH dates referenced on 
the cover sheets. These were requested by BGC from 
Golder but the dates have not yet been provided. 

Acknowledged. The dates of the open houses have been 
added to the cover pages. 
 

The 
ministry is 
satisfied 

 In addition to the all the recommendations listed 
above one assessment that was overlooked and not 
discussed extensively in the EA, but will result in 
changes to the surrounding environment, is the 
increase in truck traffic that will result when the 
Seymour Landfill is closed and all waste is diverted to 
the Brighton Landfill. BGC understands that this 
impact did not fall within the terms of reference for the 
landfill expansion study, as it is a condition that will 
apply irrespective of the outcome of the EA study. 
BGC argues that the traffic volume will change, as a 
result of the initial Assessment of Alternatives to the 
Undertaking. This is described in the TOR, where the 
decision was made to operate a single site for the 
same service area at the Brighton Landfill, and 
therefore is a component of the study. The question 
when it did arise in the OH was not discussed since it 
was not included in the TOR. The explanation 
provided was that the service area for the Brighton 
Landfill will not change. The reality of the situation is 
that the County is growing, the other landfill is being 
closed and all of the waste in the county will be 
brought to the site. In addition, the construction of 

The rationale for not including a traffic component in this 
EA for the expansion of the Brighton Landfill was 
provided in the Terms of Reference and approved by the 
MOECC. 
 
BGC Response:  
 
BGC pointed out the same thing for the TOR. Traffic and 
traffic issues may be an issue the public and 
stakeholders will experience. 
 
Proponent Response: 
 
As described in the Approved Terms of Reference, no 
increase in the rate of filling of the Brighton Landfill is 
proposed as part of the project. It is acknowledged that 
following closure of the Seymour Landfill, waste will be 
redirected to the Brighton Landfill; however, the Brighton 
Landfill is currently approved to receive this additional 
waste and this planned redirection of waste is not related 
to the expansion of the Brighton Landfill. Therefore, the 
consideration of the access routes was justifiably not part 
of the approved Terms of Reference. 

The 
ministry is 
satisfied 
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cells and the removal of leachate will significantly 
increase the traffic to the area and site. It would be 
useful to the Municipality and neighbouring property 
owners to evaluate the impact of the change and 
increase in truck traffic to the site that will result from 
the Seymour Landfill closure. Impacts including but 
not limited to, increased noise, dust and impact to the 
access roads should be considered. 

 Finally, and this relates to future reports on the site, 
BGC recommends that the Municipality review the 
detailed monitoring and contingency plans for each 
technical component when they are available. 
 

Acknowledged. The County will continue to work 
Collaboratively in the development and review of the 
detailed monitoring and contingency plans throughout the 
next phase of the project. This commitment was added to 
Table 11-2. 

The 
ministry is 
satisfied 
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Attachment 1 – Sensitivity Analysis 
  



 



Attachment 1 

A sensitivity analysis involves varying a particular parameter value within a reasonable range to 
determine what effect it has on contaminant impact.  Within the POLLUTE model numerous input values 
were required.  These input values were based on the Landfill Standards’ recommendations, site specific 
data and literature values.  In all instances where multiple values were available, best estimates were 
used and in most cases conservative values were considered.    

In general, when values are provided by the Landfill Standards these values are used unless there are 
Site-specific data that would be more appropriate.  Sensitivity analysis is not generally conducted on 
MOE-provided input parameters.  Some parameters, whether from literature or site-specific data, have a 
limited range or are known to have a limited effect on the output of results from the various models and 
solutions. However, it is useful to conduct sensitivity analyses on some parameters that may have a wider 
range and/or are known to have an impact on model results.  The sensitivity study was undertaken using 
the parameter chloride.  Chloride is the most sensitive parameter for the Site because it has no decay, 
does not adsorb and is not naturally occurring in high concentrations.  The sensitivity analyses conducted 
for the proposed expansion are discussed below. 

Till Thickness 

The thickness of the glacial till varies in the borehole logs at the Site.  The existing unlined Area B was 
used for the sensitivity analysis.  For the contaminant transport modelling, the analysis showed that as 
the thickness of the till increases, the peak chloride concentration decreases and as the thickness of the 
till decreases, the peak impact increases.  A difference of 3 metres thickness will increase or decrease 
the peak chloride concentration by approximately 50%.  All sensitivity analyses related to the glacial till 
thickness below the existing unlined Area B result in an eventual exceedance of the Reasonable Use 
Guidelines for chloride at the northern property boundary. 

Hydraulic Conductivity/Hydraulic Gradient 

A sensitivity analysis of the effect of hydraulic conductivity values and hydraulic gradient on the model 
was undertaken.  The existing unlined Area B was used for the sensitivity analysis.  The flux in the till 
beneath the landfill is limited by the flux coming out of the landfill itself, so even when the hydraulic 
conductivity or hydraulic gradient of the till was changed by an order of magnitude in either direction the 
flux through the till remained the same.  The hydraulic conductivity of the deep aquifer is based on the 
geometric mean provided in the AMEC Design and Operations Report (2006).  The hydraulic gradient is 
based on the gradient calculated in the 2008 annual monitoring report (CRA, 2009).  The peak 
concentration of the chloride beneath the landfill (not at the Site boundary) increases or decreases by 
approximately 75 mg/L and the time to peak changes significantly if the hydraulic conductivity or the 
hydraulic gradient are changed by an order of magnitude higher or lower.  All scenarios result in an 
eventual exceedance of the Reasonable Use Guidelines for chloride at the northern property boundary. 

Early Failure of the Leachate Collection System 

The implication of a failure of the leachate collection system beneath the waste sooner than 100 years 
from the start of the model was considered.  The sensitivity analysis was again undertaken using the 
parameter chloride.  The lined Area B was used for the sensitivity analysis.  As the service life of the 
leachate collection system decreases, the peak impact to the groundwater in the deep aquifer increases, 
although the time that the peak happens is generally consistent.  For the landfill expansion, the peak 
chloride concentration at the downgradient edge of the landfill increases as follows: 

 Failure at 100 years – chloride concentration = 75 mg/L; 

 Failure at 50 years – chloride concentration = 130 mg/L; and, 

 Failure at 30 years – chloride concentration = 175 mg/L. 



 



 

Attachment 2 – Groundwater Flow 
  



 



January 2014 Attachment 2
2010 Groundwater Elevation Data

Brighton Landfill Site

11‐1126‐0067/7000/7100

Groundwater Elevation (m AMSL) Adjusted Groundwater Elevation (m AMSL)*
2‐Jun‐10 28‐Oct‐10 2‐Jun‐10 28‐Oct‐10

CP2‐21 215.4 212.4 213.9 215.6 212.6 216.5 213.5
CP3‐25 194.7 191.6 193.2 212.5 210.8 211.9 210.3
CP8‐15 212.34 211.79 212.1 212.92 211.23 213.6 211.9

OW10‐18 208.3 206.8 207.6 213.2 211.5 213.6 211.9
OW11‐12 218.3 216.8 217.6 DRY DRY DRY DRY
OW11‐25 206.1 203.9 205.0 211.5 210.4 211.7 210.6
OW12‐31 210.7 209.2 210.0 DRY DRY DRY DRY
OW12‐39 203.1 201.6 202.4 213.0 211.4 213.1 211.4
OW13‐22 211.3 209.8 210.6 DRY DRY DRY DRY
OW13‐29 203.6 202.1 202.9 211.3 210.3 211.4 210.4
OW14‐30 187 184 185.5 212.6 211.6 211.6 210.5
OW20‐19 199.3 196.3 197.8 213.2 212.1 213.0 211.9
OW21‐23 209.1 206 207.6 213.2 211.8 213.6 212.2
OW21‐47 184.7 181.6 183.2 213.2 211.7 212.0 210.5
OW22‐48 168.9 165.8 167.4 213.1 211.6 210.9 209.3
OW24‐01 197.87 194.82 196.3 211.5 210.3 211.2 210.0
OW25A‐01 181.1 178.05 179.6 212.7 211.2 211.3 209.7
OW26‐02 198.77 195.72 197.2 210.8 209.7 210.5 209.5
OW28A‐04 203.87 202.34 203.1 213.2 211.4 213.3 211.5
OW28B‐04 211.66 208.61 210.1 214.0 212.1 214.6 212.7
OW29A‐04 201.11 199.59 200.4 213.0 211.3 212.9 211.3
OW29B‐04 209.72 206.67 208.2 213.7 212.0 214.1 212.4
OW31‐10 210.09 207.04 208.6 NM NM NM NM
OW34D‐10 202.29 200.77 201.5 NM NM NM NM
OW34S‐10 211.35 209.82 210.6 NM NM NM NM
OW35D‐10 198.89 197.37 198.1 NM NM NM NM
OW35S‐10 207.89 206.36 207.1 NM NM NM NM

NM = Not measured in 2010
All data from Conestoga‐Rovers and Associates
* Adjusted to a common monitoring well elevation within the deep aquifer using vertical hydraulic gradients

Monitoring Well
Screen Top       
(m AMSL)

Screen Bottom 
(m AMSL)

Screen Elevation       
(m AMSL)
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Attachment 3 – Revised Figure E-1 
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Attachment 4 – Water Wells 
  



 



January 2014 Attachment 4
Water Wells within One Kilometre of the Brighton Landfill Site

11‐1126‐0067/7000/7100

WELL ID Well Depth (metres) 1 Material at Well Screen 1 Assumed Water Taking Unit Comment
4500257 130.5 Limestone Bedrock
4503682 39.6 Sand Deep Aquifer
4514556 6.9 Stones Unknown Possibly Upper Sand Unit
4514579 25.6 Sand Deep Aquifer
4514582 6.0 Clay Unknown
4500229 30.8 Coarse Sand Deep Aquifer
4500230 36.0 Medium Sand Deep Aquifer
4500254 92.4 Clay Unknown Drilled
4501561 29.9 Coarse Sand Deep Aquifer
4514037 22.0 Sand/Silt Deep Aquifer
4514776 30.0 Sand and Loose Coarse Gravel Deep Aquifer
7052634 20.1 Fine Sand, Silt, Clay Deep Aquifer
7172734 22.6 Sand and Gravel Deep Aquifer
DW‐1 6.4 2 Unknown Upper Sand Unit Bored Well
DW‐3 Unknown Unknown Upper Sand Unit Assumed Dug
DW‐4 21 2 Unknown Deep Aquifer House demolished

Carman Road Unknown Unknown Upper Sand Unit Potential Dug Well
Carman Road Unknown Unknown Upper Sand Unit Potential Dug Well
County Road 16 Unknown Unknown Upper Sand Unit Potential Dug Well
Long Reach Road Unknown Unknown Upper Sand Unit Potential Dug Well

Notes:
1. Information from MOE Water Well Information System (WWIS) unless noted otherwise
2. Appendix E of the 1991 Monitoring and Revised Operations Report, Murray‐Brighton Landfill Site by Dames & Moore, Canada, Project: 16856‐003

Golder Associates Ltd. Page 1 of 1
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1 PURPOSE

This technical procedure describes the methods to be used for sampling benthic invertebrates for
community structure analysis and tissue analysis.  Detailed sampling procedures are provided for the use
of the Neill cylinder, Hess sampler, Surber sampler, the Ekman and Ponar grabs, kicknet for community
sampling and the hand-held net for tissue sampling.

2 APPLICABILITY

This technical procedure is applicable to any persons involved in the collection of benthic invertebrates
from streams, rivers and lakes.  Since it contains a variety of sampling techniques that are appropriate for
a range of benthic habitats, it is not restricted to a given geographic area.

3 DEFINITIONS

3.1 Benthic Invertebrates (benthic macroinvertebrates, benthos, zoobenthos)

Non-vertebrate animals, such as insects, crustaceans, worms and mollusks, that inhabit the bottoms of
waterbodies.  Macroinvertebrates are visible to the unaided eye and are frequently defined as those
animals that are larger than 0.5 mm. Benthic invertebrates may live on the surface of the substratum,
between particles, or burrowed into the substratum to various depths, or on aquatic plants.

3.2 Benthic Habitat

The physical and biological environment which provides a place for benthic (bottom-dwelling) animals
to live.  Invertebrate habitat may be broadly characterized as run, riffle, backwater, pool, erosional and
depositional (see below).  More detailed habitat characterization is required during invertebrate surveys,
as outlined in Section 5.4.

3.3 Chain-of-Custody Form

Standardized form used as a means of keeping close track of samples that are taken in the field and are
subsequently transported to laboratories for chemical or taxonomic analysis.  Whenever the samples are
transported from one location to the next, the custody is relinquished from the delivery person to the
receiver by signing the forms and indicating date and time.  These forms substantially decrease the risk of
losing samples because they provide a clear record of the chain of transport of the samples.

3.4 Depositional Habitat

Standing water or slow moving areas in streams and rivers where bottom sediments are soft, consisting of
sand and smaller particles.
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3.5 Erosional Habitat

Wave-washed areas of lakes and areas of streams and rivers with moderate to fast currents and hard
bottoms consisting of a variety of particle sizes, but usually dominated by gravel and larger particles.

3.6 Exposure Area

Part of the study area that is exposed to the effluent or disturbance being monitored.  Data collected from
the reference area (see below) are compared with data from the exposure area to evaluate the presence
and severity of environmental effects.

3.7 Littoral Zone

The near-shore area of lakes, where light penetration is sufficient to allow the growth of rooted aquatic
plants (macrophytes) or plant-like (macrophytic) algae.  The littoral zone is usually the most productive
area of lakes and forms a belt of varying width around the periphery of lakes.  The size and maximum
depth of the littoral zone largely depends on water clarity, bottom sediment characteristics, wave
exposure and the extent of water level fluctuation.

3.8 Profundal Zone

The deep area of lakes, where light penetration is low, characterized by exposed fine sediments free of
vegetation.

3.9 Reference (Control) Area

Part of the study area that is not exposed to the effluent or disturbance being monitored, representing the
baseline condition in the river or lake monitored.  Data collected from the reference area are compared
with data from the exposure area to evaluate the presence and severity of environmental effects.

3.10 Replicate Sample

Replicate samples are additional samples collected from a sampling site.  The number of replicate
samples is specific to the project and should be included in the Specific Work Instructions (SWI).

3.11 Specific Work Instructions (SWI)

Detailed instructions in a standardized format provided to field personnel.  The SWI describe all aspects
of the work to be conducted, including personnel allocation, procedures to be used, time allocation and
any additional information deemed necessary by the project manager.
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3.12 Substratum

The bottom of waterbodies, usually consisting of varying proportions of organic detritus, clay, silt, sand,
gravel, cobble and bedrock.

3.13 Tracer

A chemical or variable such as conductivity that can be used as an indicator of the presence and
approximate dilution of a discharge from a point source.  Field measurements of a tracer can aid in the
selection of sampling sites.

4 REFERENCES AND SUGGESTED READING

Alberta Environment.  1990.  Selected methods for the monitoring of benthic invertebrates in Alberta
rivers.  Environmental Quality Monitoring Branch, Environmental Assessment Division,
Edmonton, AB.  41 pp.

Environment Canada.  1993. Guidelines for monitoring benthos in freshwater environments.  Prepared by
EVS Consultants for Environment Canada, North Vancouver, BC.  81 pp.

Klemm, D.J., P.A. Lewis, F. Fulk and J.M. Lazorchak. 1990.  Macroinvertebrate field and laboratory
methods for evaluating the biological integrity of surface waters.  Environmental Monitoring
Systems Laboratory, Cincinnati, U.S. Environmental Protection Agency, EPA/600/4-90/030,
256 pp.

Rosenberg, D.M. and V.H. Resh (Eds.). 1993.  Freshwater biomonitoring and benthic
macroinvertebrates.  Chapman & Hall, New York, 488 pp.

5 DISCUSSION

5.1 General Safety

Refer to Golder Associates Ltd. Safety Manual.  Transportation of Dangerous Goods (TDG) and
Workplace Hazardous Materials Information System (WHMIS) regulations must be followed when
handling, transporting and storing samples.

5.2 Site Selection

Approximate site locations should be identified prior to the field survey and should be selected according
to the SWI.  Exact sampling sites should be selected in the field to ensure that sites within a habitat type
(i.e., erosional or depositional) are as similar in terms of physical characteristics (especially current
velocity, depth and substratum composition) as possible.
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When sampling lakes, one’s ability to assess the composition of the substratum is limited.  Therefore, test
grabs should be collected to ascertain that bottom sediments are suitable for grab sampling and
comparable to those of other sampling locations.  Special care should be taken to minimize the variation
in depth among sampling sites (unless the objectives of the study indicate otherwise), since depth is one
of the most important factors affecting benthic invertebrate community structure in lakes.  It may also be
useful to estimate the depth of the littoral zone prior to sampling, since benthic communities within the
littoral zone (shallow water) are usually considerably different from those in the profundal zone (deep
water).

When sampling erosional sites in rivers or streams, site selection should focus on minimizing variation in
terms of current velocity and substratum composition, since most sampling devices useful in such areas
can only be operated within a limited depth range.  In depositional areas, minimizing variation in depth
and substratum composition should be the major consideration.  An initial visual survey of the study
reach is highly recommended to select the habitat types that are available in all sampling areas.  This is
especially important during studies of effects of wastewater discharges, because benthic habitat in the
exposure area may be limited to a few types, and reference sites must be as closely matched to sites
sampled in the exposure area as possible.

One additional consideration when selecting sampling sites during monitoring studies is exposure to the
effluent or disturbance being monitored.  When monitoring the effect of a specific discharge, it is
advisable to select a simple tracer of the effluent that can be measured in the field, which will allow the
evaluation of the relative exposure of each site during sampling.  A frequently used tracer is conductivity,
since the majority of effluents have typically high conductivity compared with ambient values.
Measurement of conductivity along a river transect at 1 m intervals will usually be adequate to locate the
area of greatest exposure and provide an idea of the width of the plume.

Sampling sites must be accurately located relative to permanent landmarks, such as man-made structures
or distinctive landscape features.  If possible, measurements with long tape measure and electronic
distance measuring devices should be used, in addition to coordinates obtained using a Global
Positioning System (GPS) unit.  Regardless of the method used for this purpose, detailed notes regarding
site locations should be made in the field logbook or on the field data sheets, site locations should be
marked on a topographic map and a photograph of the sampling site and relevant landmarks should be
taken.

5.3 Sampling Methods

5.3.1 Neill Cylinder or Hess Sampler (erosional habitat)

The following steps should be followed to collect samples using these devices:

1. Select sampling site (Section 5.2).  The area to be sampled should be undisturbed, at most 60 cm
deep, in run or riffle habitat with moderate to high current velocity and gravel/cobble substratum.
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2. Label sample bottle (1-L, wide mouth, plastic bottle) and attach it to the sampler net.  An additional
label, written with pencil on waterproof paper, should also be placed inside the sample bottle.
(Shoulder-length gloves should be worn following this step to protect hands.)

3. Starting near the downstream limit of the sampling site, drive the bottom of the cylinder into the
substratum and hold it there for the duration of sampling, with the sample net and attached bottle
pointing downstream.  Ensure that the seal at the bottom of the cylinder is adequate to prevent
animals from escaping during sampling.  Water should be flowing through the cylinder, entering
through the circular hole at the front and exiting through the sampling net.

4. Reach into the cylinder and agitate the substratum manually to dislodge invertebrates, which will be
transported into the downstream net.  Gently rub the surfaces of all large rocks within the water
enclosed by the cylinder and remove them until only smaller-sized particles (gravel and smaller) are
left inside the cylinder.  Using your hands, a small shovel, or a heavy-duty garden trowel, stir up the
bottom to 5-10 cm depth.  This entire step should take approximately 1 minute.

5. Allow suspended material to be transported into the net or to settle.  Lift the cylinder with the net
pointing down and dip it into the water a few times to transport all invertebrates clinging to the inside
of the sampling net into the sample bottle.

6. Place the sampler on the shore or on a convenient surface and fold the net sampler over the mouth of
the sample bottle.  Pour out as much of the water as possible.  When done, spray a small amount of
water on the folded-over net to back-wash clinging organisms into the bottle.

7. Remove the bottle and add preservative.  The 1-L sample bottle should be at most 1/2 full prior to
adding preservative.  Add 95% ethanol to obtain approximately 70-80% dilution, or buffered
formalin to obtain approximately 10% dilution.  Cap bottle, gently agitate it to distribute preservative
evenly, double-check label and place it in a container for transport.

8. Rinse the cylinder and net in river water thoroughly to remove any clinging invertebrates and plant
material.

Additional replicate samples should be collected using the same methods, from an undisturbed area
upstream or adjacent the location of the previous replicate sample.  Number of replicate samples should
be specified in the SWI.  Because differences in sample composition may occur due to slight differences
in sampling technique among individuals, it is recommended that all samples for a study should be
collected by the same person.

5.3.2 Surber Sampler (erosional habitat)

The operation of the Surber sampler is very similar to that of the Neill cylinder.  It delineates the same
area of the river bottom (0.1 m2), but does not fully enclose it, which makes it prone to loss of some of
the sample around the net.  If given the choice of either sampler, a cylinder-type sampler (Neill cylinder
or Hess sampler) should be used because it is a more quantitative sampling device.  However, equipment
availability, and logistic considerations (the Neill cylinder is heavy and unwieldy to carry) may
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necessitate using the Surber sampler.  Since Golder Associates owns a number of Surber samplers with
different mesh sizes, it is important to select the right one.  Mesh sizes >500 µm should not be used for
benthic invertebrate sampling.  Preferably, mesh size should be between 200 to 250 µm for benthic
invertebrate sampling, but 500 µm mesh is sometimes acceptable.  If in doubt, check SWI or verify the
required mesh size with the project manager or a benthic invertebrate biologist.

The following steps should be followed to collect samples using this device:

1. Select sampling site (Section 5.2).  The area to be sampled should be undisturbed, shallow enough
for reaching the bottom with one’s hands, in run or riffle habitat with moderate to high current
velocity and gravel/cobble substratum.

2. Unfold the sampler, label a sample bottle and attach it to the sampler net.  An additional label,
written with pencil on waterproof paper, should also be placed inside the sample bottle.  (Shoulder-
length gloves should be worn following this step to protect hands.)

3. Starting near the downstream limit of the sampling site, place the bottom of the sampler on the
substratum and hold it there for the duration of sampling, with the sample net and attached bottle
pointing downstream.  Ensure that the sampler is securely held on the bottom and that there is no
space under its downstream side, which would allow invertebrates to bypass the net.

4. Reach into the enclosed area and agitate the substratum manually to dislodge invertebrates, which
will be transported into the net.  Gently rub the surfaces of all large rocks and remove them until only
smaller-sized particles (gravel and smaller) are left in the sample area.  Using your hand, a small
shovel, or a heavy-duty garden trowel, stir up the bottom to a 5-10 cm depth.  This entire step should
take approximately 1 minute.

5. Allow suspended material to be transported into the net or to settle.  Lift the sampler with the net
pointing downstream and if necessary, spray the net with stream water a few times to transport all
invertebrates into the sample bottle.

6. Fold the net over the mouth of the sample bottle.  Pour out as much of the water as possible.  When
done, spray a small amount of water on the folded-over net to back-wash clinging organisms into the
bottle.

7. Remove the bottle and add preservative.  The 1 L sample bottle should be at most 1/2 full prior to
adding preservative.  Add 95% ethanol to obtain approximately 70-80% dilution, or buffered
formalin to obtain approximately 10% dilution.  Cap bottle, gently agitate it to distribute preservative
evenly, double-check label and place it in a container for transport.

8. Rinse the sampler and net in river water thoroughly to remove any clinging invertebrates and plant
material.



TP-8.6-1 Revision 1 March 1997
BENTHIC INVERTEBRATE SAMPLING Page 7 of 15

Golder Associates

Additional replicate samples should be collected using the same methods, from an undisturbed area
upstream or adjacent the location of the previous replicate sample.  Because differences in sample
composition may occur due to slight differences in sampling technique among individuals, it is
recommended that all samples for a study should be collected by the same person.

5.3.3 Ekman and Ponar Grabs (standing water and depositional habitat)

Note that these samplers, especially the Ekman grab, require periodic maintenance even during sampling.
Bolts frequently become loose during sampling and parts such as the springs and the messenger assembly
(Ekman), or the hinge pin and the spring-loaded release pin (Ponar) may fall off, rendering the grab
useless.  For this reason, it is advisable to have a set of spare parts on the boat whenever these devices are
used.  The ropes attached to the grabs should also be checked periodically for wear.

The following steps should be followed to collect samples using these devices:

1. Select sampling site (Section 5.2).  The area to be sampled should be undisturbed, with slow moving
or standing water and soft sediments.

2. Label sample bottle.  (Work gloves should be worn from this step to protect hands.)

3. Open grab and set triggering mechanism.

4. Slowly lower sampler to the bottom, at the approximate rate of 0.5 m/s, until it stops.  Allowing the
sampler to free-fall will generate a shock wave which invertebrates can sense and mobile animals
will evacuate the area quickly.  In addition, the Ponar grab is susceptible to closing before it reaches
the bottom if lowered too quickly.  It is advisable to determine water depth using a sonar device or a
graduated sounding line before lowering the grab.

5. Send the messenger down (Ekman), or press button on top of pole (pole-mounted Ekman), or give the
rope one quick, but gentle pull (Ponar) to close jaws.  Pull sampler to the surface.  As it comes out of
the water check to see if the jaws were completely closed.  If any leakage occurs, hold a sieve or
sieve bucket of appropriate mesh size (200 to 500 µm, to be determined prior to sampling) below the
grab as it is lifted from the water.  If plant material or rocks caught in the jaws prevent complete
closing, discard sample.  Otherwise, continue with the next step.

6. Pour water out of the sampler through its top opening, into the sieve or sieve bucket (the sample
material collected in the sieve or sieve bucket should be retained, because it is part of the sample).
Set sampler down into a metal or plastic tray.  Open jaws and lift sampler to remove the enclosed
sediment.  Examine the sample.  If the grab was >60% full, with an undisturbed top layer, retain it for
analysis; otherwise discard it and repeat procedure.

7. Use a spoon to scoop sample into the sieve or sieve bucket (which already contains the material that
was poured from the grab after it was lifted from the water).  Lower the sieve bucket into ambient
water several times using “washing machine”-like circular motion or pour water into the sieve from
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the top to wash out silt and clay.  If there is a large amount of material, it may be necessary to sieve
small amounts at a time.  Adding a drop of dish-washing detergent and mixing may help if surface
tension is preventing draining of the sieve.  It may be more practical to do this step near the shore,
after all replicates have been collected from a site, in which case the entire sample can be temporarily
stored in a large, labelled Ziploc  bag prior to sieving.  If this step proves to be very time-consuming
or impractical, it may be skipped, but the amount of preservative and the number of sample jars may
have to be increased to accommodate the larger sample amount.

8. Pour or spoon the sample into a pre-labelled sample jar and preserve.  An additional label, written
with pencil on waterproof paper, should also be placed inside the sample bottle.  The 1 L sample
bottle should be at most half full.  Add 95% ethanol to fill the jar, or buffered formalin to obtain
approximately 10% dilution.  It may be necessary to use more than one jar per sample; if this is the
case label jars as “1 of 2”, “2 of 2” etc.  If there is a large amount of organic material in the sample,
increase the amount of  preservative.  Cap bottle, gently agitate it to distribute preservative evenly,
double-check label and place in container for transport.

9. Rinse the sampler and tray in ambient water thoroughly to remove any sediment or clinging
invertebrates.

Additional replicate samples should be collected using the same methods, from an undisturbed area.

5.3.4 Kicknet (erosional habitat)

Kicknet sampling may be used to collect quantitative samples that can be used to calculate densities of
invertebrates, or qualitative samples that represent all species inhabiting an area but are not useful to
determine densities.  Use of this sampling device is different for each of these objectives.  There are a
variety of methods to collect samples using a kicknet and differences in sample composition due to
differences between the techniques of different individuals have been commonly reported.  For this
reason, the quantitative procedure below is only a guideline and may be adjusted to suit individuals, but
it is recommended that all samples for a study should be collected by the same person.  If this is not
possible, a number of sites (minimum of three) should be sampled by each individual and results should
be compared to allow adjustments for potential biases.

Procedure for Quantitative Kicknet Sampling

Prior to collecting samples to be retained for analysis, it is necessary to determine the length of area to be
sampled (usually between 3 and 5 metres) and the amount of time allocated per sample (usually between
15 seconds and 1 minute).  In a productive river, both of these will have to be lower than in unproductive
rivers to arrive at a sample size that is reasonable.  As a general guideline, if a sample collected using the
initially-chosen distance and time contains mostly organic material (detritus, algae), aim for an amount of
sample material that is no more than a third of a 1-L sample jar.  If it consists mostly of sand and gravel
up to half of a jar may be appropriate.  Once the length of area and amount of time are determined, all
samples will have to be collected according to those numbers.
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1. Select sampling site (Section 5.2).  The area to be sampled should be undisturbed, shallow enough
for safe foot-hold, in run or riffle habitat with moderate to high current velocity and gravel/cobble
substratum.

2. Label a sample bottle and leave in on the shore.  An additional label, written with pencil on
waterproof paper, should also be placed inside the sample bottle.

3. Starting near the upstream limit of the sampling site (facing downstream), place the kicknet in your
path (pointing downstream) and slowly move downstream, while kicking the substratum vigorously.
Adjust distance and speed to the pre-determined values.  Hold the net at the bottom to minimize
escape of animals under the net.

4. Lift the net and quickly run it through river water to concentrate the sample material in its tip.  Turn
the net inside out and transfer sample into the sample jar.

5. Add preservative.  The 1 L sample bottle should be at most 1/2 full prior to adding preservative.  Add
95% ethanol to obtain approximately 70-80% dilution or buffered formalin to obtain approximately
10% dilution.  Cap bottle, gently agitate it to distribute preservative evenly, double-check label and
place it in a container for transport.

6. Rinse the net in river water thoroughly to remove any clinging invertebrates and plant material.

7. Collect additional replicate samples as required.

Procedure for Qualitative Kicknet Sampling

Since the aim of this type of sampling is to collect all species present in an area, site selection should be
aimed at locating an area with a wide variety of habitats (pools, riffles, backwaters, vegetation, snags,
etc.) or to spread out sampling effort in a relatively large area to ensure adequate coverage.  The
individual sampling should visit all potential habitats, disturb the bottom or vegetation, and sweep the net
in the water to collect dislodged material.  Depending on the amount of material being collected, it is
simplest to restrict the sampling effort per site according to the amount of time spent sampling.  Replicate
samples are usually not collected when using this method.  Sample preservation and labelling should
follow methods provided for other devices.

5.3.5 Hand-held Net for Tissue Sampling (erosional habitat)

The purpose of sampling for tissues is to collect as much invertebrate material (i.e. as many animals) as
possible for chemical analysis.  The required sample amount usually varies between 5 and 10 g, wet
weight, though certain analyses may require more or less sample amount.  Always verify the amount of
sample needed prior to sampling (refer to SWI).  Also find out whether there is a need for extra sample
material in the form of replicate samples, or for spiking (a laboratory quality control technique), which
usually increases the required sample amount considerably.
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To collect sufficient sample material, it is necessary to select areas of potentially high abundance of large
invertebrates such as larvae of net-spinning caddisflies and nymphs of stoneflies and dragonflies.
Shallow, fast riffles with low to moderate growths of benthic algae on cobble/gravel substratum are
usually the most promising areas for sampling.  Note that in some cases, especially in areas with gross
metal contamination, even riffles may be devoid of invertebrates, preventing tissue collection altogether.

Sampling equipment and decontamination methods must be matched to the analytes.   For organic
chemical analysis, all equipment (sampling net, tweezers) and anything that may come into contact with
the sample must be made of metal and must be pre-rinsed with appropriate solvents to remove
contaminants.  Insect repellents contain organic chemicals and should be avoided.  For metals analysis,
only plastic materials should be used and the sample container should be appropriately cleaned.  Always
verify sampling equipment and decontamination requirements prior to sampling (refer to SWI).

Use the following procedure to collect samples:

1. Select sampling site as above.  The area to be sampled should be undisturbed and shallow enough for
safe foot-hold.

2. Label a sample bottle on the outside only, pre-weigh it on a field balance to the nearest gram and
leave in on the shore with the cap on.

3. Starting near the downstream limit of the sampling site, one person should hold a large (e.g. 50 x
100 cm) net in the water facing upstream.  The net should be resting on the bottom to minimize the
number of animals escaping under it.  One or two additional persons should vigorously kick the
substratum just upstream from the net for approximately a minute.

4. Remove the net and place it on the shore on a convenient surface, being careful not to allow the
invertebrates on the net to come into contact with other materials.  Using a net mounted on a rigid
frame works well for this step.  Using tweezers, remove large invertebrates and place them in the
sample bottle.  Weigh the sample jar periodically to keep track of sample amount.  The sample bottle
should be stored on dry ice if sampling is interrupted for more than 15 minutes and should be capped
immediately after adding invertebrates.

5. Once all large invertebrates have been picked off, rinse the net in ambient water.

6. Repeat procedure until the desired sample amount is obtained.

Samples should be stored and shipped frozen, on dry ice.  To allow taxonomic identification of the
animals constituting the samples, collect representative specimens and record their approximate relative
abundances in the tissue samples.  Preserve these animals in 70% ethanol or 10% buffered formalin for
subsequent taxonomic identification.
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5.4 Field Measurements and Observations

Benthic invertebrate samples should be accompanied by appropriate physical measurements and field
observations to allow detailed data analysis.  At minimum, habitat type, current velocity, substratum
composition, depth and the presence and amount of algae and plant material should be recorded at each
site.  However, if time and equipment are available, it is preferable to collect or record the following
information:

•  habitat (run/riffle/etc.) at the site;
•  stream width (bankfull and wetted widths);
•  riparian vegetation, degree of shading;
•  current velocity and depth at each replicate sample location;
•  sampler fullness (if grab sampler used);
•  substratum composition in the general area of the site as percent cover by each major particle type, in

standard size categories and embeddedness (see field data sheet);
•  a sediment sample for analysis of texture and organic content (depositional habitat) or weights of at

least three size fractions of bottom material (erosional habitat);
•  relative amount of benthic algae on the substratum and a composite samples of benthic algae for

analysis of chlorophyll a content;
•  species and percent cover of aquatic macrophytes at the site;
•  general water quality measurements: conductivity, pH, dissolved oxygen, water temperature,

turbidity, odour;
•  any pertinent observations, such as the presence of visible pollution, disturbance by animals or

humans, weather conditions, etc.;
•  exact site and sample location as UTM coordinates (50-position waypoint and rover file collected

using GPS unit), distance from landmarks, distance from shore;
•  weather conditions; and
•  photograph of the sampling site, showing nearby landmarks.

5.5 Sample Labelling and Handling

Chain-of-Custody forms should be used to track samples.  Sample labels should include:

•  project number;
•  sampling date;
•  site location or site code;
•  replicate number (separated by a hyphen from the site code); and,
•  jar number (if applicable).

Preserved benthic invertebrate samples do not require special handling and holding time is indefinite at
room temperature.  However, if ethanol is used as the preservative and there is a large amount of organic
material in the samples, the preservative should be replaced within one day of sampling with fresh 70%
ethanol to prevent sample degradation.  Transportation of Dangerous Goods (TDG) and Workplace
Hazardous Materials Information System (WHMIS) regulations must be followed when handling,
transporting and storing samples.
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5.6 Field Records and Logbook

All pertinent information on field activities, sampling efforts and results must be recorded on the
appropriate field data sheets and waterproof, bound notebook.  The field crew leader is responsible for
ensuring that sufficient detail is recorded in the field book.  The field notes must be complete enough to
enable someone unfamiliar with the project to completely reconstruct field activities without relying on
the memory of the field crew.  The field crew must be informed by the project manager of the objectives
and requirements of the project so that they will be certain of recording the pertinent information.

The project number and title should be recorded on the front cover of the field book with an indelible felt
marker.  If more than one book is completed for the project, they should be numbered as 1 of 2, 2 of 2,
etc.  Golder identification and the company address should be recorded on the inside of the front cover.
Entries in the field book and on the data sheets can be made in pencil unless the project requires the use
of indelible ink.

The following procedures are required for all field notes:

•  begin a new page each day
•  number each page
•  date each page
•  a line should be drawn through the remainder of any partly used page
•  all entries should be signed by the author
•  all corrections made by a single-line cross-out of the error, initialled and dated

The above guidelines are designed to make the field notes for each day concise, neat and organized.
When signing your entries, each section should be signed if different authors are recording notes.  If only
one author is recording for the day, signing the end of the day’s notes is sufficient.  When recording the
date in the field book, always spell out the month rather than using d/m/y format.

Entries in the field book must include the following, when appropriate:

•  names of field supervisor and field crew
•  purpose of proposed sampling effort
•  clear identification of sampling site name/number
•  location of each sampling site or area (including map reference or position data such as

UTM coordinates)
•  description of each sampling site or area
•  time of sampling
•  details of sampling effort (method, area covered, etc.)
•  deviations from technical procedures, if any
•  sample identification codes
•  field measurements (e.g., temperature, flow, D.O., etc.)
•  field observations
•  reference to field data sheets or any other methods used to record data
•  information for photographs taken (roll no./photo no.)
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•  video tape reference (tape no./timer reference)
•  sample shipping/tracking information

If any of the above information is recorded on the field data sheet, it does not have to be repeated in the
field book.  An example of the field data sheet benthic invertebrate sampling is provided in Appendix I of
this technical procedure.  Field forms to be used during sampling should be photocopied to waterproof
paper.

Identification of the personnel who were present is very important.  This should be recorded on the first
day of the field job and is sufficient if the personnel does not change.  On any day on which field
personnel change, it should be recorded in the field book.  This includes adding a field member, reducing
the field crew or working with guests such as field auditors or clients.  For non-Golder personnel, record
the name, company and title of all personnel.

The location of the sampling site/area should be clearly identified and a reference supplied to indicate the
map on which the location is recorded.  Any position information that is available should also be
recorded such as GPS rover file names and GPS waypoints as UTM coordinates.

In the field notes, record a reference to field data sheets used to record data from the site (e.g., “benthic
sample-specific data are recorded on field data form”).  Also reference any other documents that were
used to record data (e.g., habitat maps, sonar tracings, video) so that there is one document that lists all of
the data records available for the sampling event.  All field data recorded in some form other than the
field book (such as video tape, sonar tracings, etc.) should be clearly labelled as to its origin and purpose,
including the following:  project number, date, personnel, sampling location, and any other information
that would identify it in case it was separated from the rest of the project data.

It is important to make the field data sheets as complete as possible.  Not all fields on a data sheet will be
applicable to every project, but it should be completed to the extent that it can be.  Check for missing
data before leaving the sampling site.

At the end of each day, all data records (field data sheets, etc.) that are separate from the field book
should be properly organized and stored.  They should not be taken into the field the next day unless they
are not yet completed.  Certain projects may require some level of duplication of the field data.  The
project manager should inform the field supervisor prior to job initiation of these requirements.  This
may involve recording data in duplicate while in the field or photocopying field notes and/or field forms
at the end of each day, or at the end of the field program.  For projects involving multiple field visits,
where the field book is taken into the field on one or more different occasions, the field book should be
copied between visits and the copies left at the office.

6 EQUIPMENT

The following is a list of the equipment recommended for benthic invertebrate sampling.  It should only
be used as a guideline, since the specifics of a study should dictate exact equipment requirements.
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Sampling for Community Composition

•  container for sample jars (plastic tub or cooler)
•  extra sampler net and other parts that are failure-prone
•  fine mesh net piece (for pouring water out of sample jar)
•  garden trowel or small shovel (for Neill cylinder and Hess sampler)
•  indelible ink felt tip markers
•  metal or plastic tray
•  preservative
•  rope for grab samplers
•  sample containers (1-L plastic jars recommended)
•  sample jar labels (or waterproof tape)
•  sampling device
•  scoops or spoons
•  sieve or sieve bucket of appropriate mesh size

Sampling for Tissues

•  cooler with dry ice
•  decontamination equipment (tarp, soap, brushes, containers, trays, pipettes and bulbs, distilled water,

solvents, waste bottles, aluminum foil, etc.)
•  field balance
•  indelible ink felt tip markers
•  large sample net mounted on a frame (metal or fiberglass window-screening may be used)
•  sample jars and labels
•  tweezers (metal or plastic depending on analytes of interest)

Record-keeping and Site Locating/Marking

•  camera and film
•  Chain-of-Custody forms
•  field data sheets on water-proof paper and clipboard
•  indelible ink pens and pencils
•  long tape measure, electronic distance measuring device, GPS unit
•  maps of area for site locations
•  survey flagging tape
•  GPS unit
•  water-proof field logbook

Physical Measurements

•  calibration solutions and buffers
•  conductivity meter
•  current velocity meter and wading rod
•  dissolved oxygen meter
•  pH meter
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•  turbidity meter
•  Winkler kit (dissolved oxygen calibration)

Health and Safety Equipment

•  approved personal floatation device for working in deep, fast water
•  cellular telephone
•  first aid kit

Personal Gear and Miscellaneous Equipment

•  appropriate clothing (plus one extra set)
•  drinking water
•  knife
•  rain gear
•  sun protection
•  waders (chest or hip)
•  waterproof gloves (shoulder length for Neill cylinder and Hess sampler)
•  work gloves

Boat and Associated Equipment (if required)

•  air pump (if inflatable boat used)
•  anchor
•  approved personal floatation devices
•  fire extinguisher
•  fuel
•  paddles
•  rope
•  spare keys
•  spare parts
•  tool box
•  two-stroke oil
•  water (bilge) pump



APPENDIX I

FIELD DATA SHEET FOR

BENTHIC INVERTEBRATE SAMPLING



GOLDER  ASSOCIATES LTD. BENTHIC INVERTEBRATE SAMPLE COLLECTION
10th Floor, 940 Sixth Ave. S.W. Calgary, Alberta, T2P 3T1, Phone: (403) 299-5600, Fax: (403) 299-5606 FIELD DATA SHEET
  Project: Station: Date:
  River:
  Crew Leader Signature: Start Time: Finish Time:

  Crew (initials): Field Notes Recorded by (initials):
  WEATHER Wind (dir.+vel. in km/h):              Air Temp. (oC): Precip.: Cloud Cover (%):

  SITE DESCRIPTION OR SKETCH MAP: Photo #:

  GPS Waypoint (UTM):    E        N Rover Filename:
  FIELD WQ / HABITAT   Substratum Particle % Areal Cov. (visual est.)

 Diss. Oxygen (mg/L):  Conductivity (µS/cm):  Benthic Algae (N/L/M/H):   Sand/Silt/Clay (<2 mm)

  Small gravel (2-16 mm)

 pH:  Water Temp. (oC):  Bankfull Channel Width (m):   Large gravel (16-64 mm)

 Wetted Channel Width (m):   Small Cobble (64-128 mm)

 Odour:  Macrophytes (species, % cover):   Large Cobble (128-256 mm)

 Habitat Type:   Boulder (>256 mm)

 Substratum Embeddedness (%)   Bedrock

  BENTHIC  SAMPLES Sampling Device:    Person Sampling:

Mesh Size:    Preservative:
Sample Distance from Depth Current Sampler Bottom Material Weights (kg)
Label _____ Bank Velocity Fullness (%) in Standard Size Categories (mm) Comment

(m) (m) (m/s) (if Ekman/Ponar) 0.5-2 2-4 4-16 16-64 >64

  OTHER  SAMPLES / MEASUREMENTS / OBSERVATIONS
 Benthic algae (circle one):     Y      N      If Yes, record following:

 Sample label(s):

 No. cobbles/sample: No. replicates:

 Area scraped/cobble:

 Samples collected for:   Chl-a ______       AFDW ______

 Water (circle one):     Y      N        If Yes, record following:

 Sample label(s):

 Sediment (circle one):    Y     N       If Yes, record following:

 Exact sample location relative to benthic samples:

 Sample label(s):

 Sampling Device:               No. grabs/sample:

 Colour: Texture:      Current:

 Depth: Odour:      Top _____ cm
G:\MISC\QAQC\NEW-TP'S\TP8-6-1.XLS CODES:  N = none; L = low; M = moderate; H = high
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BRIGHTON LANDFILL EXPANSION – BGC COMMENTS ON THE 
ENVIRONMENTAL ASSESSMENT STUDY REPORT 

Summary of Teleconference on January 20, 2014 
Objectives:   

 To take into consideration the comments received from BGC Engineering Ltd. on behalf of the Municipality 
of Brighton with the objective of coming to a consensus on a path forward to finalizing the Environmental 
Assessment Study Report submission to the Minister of the Environment. 

Attendees: 

Golder Associates Ltd. County of Northumberland 
Paul Smolkin – PS  Project Director Adam McCue – AM  Project Manager 
Megan Farnel – MF  Hydrogeologist Lead Municipality of Brighton 

Doug Kerr – DK  Surface Water Lead Bim McFall – BM  Public Works 
Representative 

Shannon Stuyt – SS  Project Coordinator BGC Engineering Ltd. 
Ministry of the Environment George Gorrell – GG  Peer Reviewer 

Adam Sanzo – AS  Project Manager 
Hamish Weatherly – HW  Surface Water Peer 

Reviewer 

Katherine Johnston – KJ  Hydrogeological Peer 
Reviewer 

Summary: 

The following is a summary of the discussions that took place as part of this meeting and has been prepared to 
record and direct the response to comments on the EASR. 
 

Discussion Items 

1 

The source of chloride in the deep aquifer has not been fully resolved (Comments #111, 119, 141, 
146, 170 and 184) 

 GG – This issue is a legacy issue that has been ongoing for more than 5 years. BGC would like to 
better understand the source of the chloride concentration.  

 MF/PS – Golder has looked at the chloride concentrations and the available monitoring data but 
similar to analysis and statements by CRA, cannot confirm the source of the elevated chloride 
concentrations.  

 GG – It would be useful to include additional details about what parameters were considered and 
the rationale for the determination that the source of chloride concentrations cannot be confirmed to 
be from the landfill in order to update the issue as part of the EA process. 

 Golder will include a more detailed comment response confirming what has been 
considered, and provide a description of the evaluation that has been completed.  Golder 
will also comment on how this inconclusive information was considered in the analysis of 
expanded landfill performance. 
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Discussion Items 

2 

The flow direction discrepancy should be resolved (Comments #111 and 145) 

 MF – To assess the potential effects of vertical gradients (when using monitors completed at various 
elevations in the deep aquifer) on interpretation of groundwater flow direction, Golder adjusted the 
groundwater levels in the deep aquifer monitors to a consistent elevation using the vertical gradient 
information and the data still show a north/north-east flow direction, consistent with what has 
previously been presented. 

 Nothing further is required. 

3 

The fact that the site already exists does not alone justify this expansion (Comment #115) 

 PS – Consideration of the justification for the expansion of this site goes back to the Needs and 
Opportunities Assessment that were part of the TOR, which was approved by the MOE.  The site 
suitability was not considered part of the assessment for the project.  There were established (and 
approved) criteria for evaluating alternative methods and consideration of the site suitability was not 
one of the criteria.  

 GG – BGC would like to see an expanded response explaining that it is at the MOE’s discretion as 
to whether or not site suitability should be considered as part of the EA process.  In this case, it was 
not an evaluation criteria.  

 Golder will include a more detailed comment response confirming that the Needs and 
Opportunities Assessment, within the approved Terms of Reference, evaluated the need for 
the expansion of the site.  Site suitability was not a deciding factor in whether or not this site 
should be expanded, nor is it one of the approved criteria required by the MOE for the 
evaluation of alternative methods of landfill expansion.  

4 

A double liner was not considered but perhaps should have been (Comment #120) 

 MF – Regardless of whether a single or double liner is used, peak chloride concentrations in the 
groundwater due to leachate effects are governed by the existing unlined portion of the landfill. 
Adding a second liner won’t change the expected performance of the landfill site compared to 
Reasonable Use and compared to what a single liner will accomplish.  

 BM – It was noted that the Municipal water supply is ~2 km away from the site.  The Municipality 
has an interest in protecting that water supply as best possible in the long-term, including through 
the installation of a double-liner if necessary.  

 PS – The direction of groundwater flow is key in assessing the potential for contamination of the 
aquifer that supplied the municipal wells.  All the information indicates that groundwater flow is to 
the north/north-east, away from the Municipal wells.  Subsequently, there is no anticipated impact 
from the landfill to groundwater quality within the wells.   

 Nothing further is required. 
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Discussion Items 

5 

The stratigraphy is not well understood /  adequately described (Comments #136 and 137) 

 GG – These comments were intended to highlight that the stratigraphy shown is based on a 
regional map, not site-specific stratigraphy. 

 MF – In terms of the upper sand, it was acknowledged that the upper sand is discontinuous across 
the site but continuous between the drumlins and off-site.  The hydrogeological model was 
developed based on that same understanding.  

 MF – In terms of the till thickness, Golder considered all borehole logs in the area of the landfill 
footprint, used an average of the till thickness in the analysis, and ran a sensitivity analysis 
considering the parameters of till thickness, hydraulic conductivity and time to failure of the leachate 
collection system, all of which is summarizes in the EASR.  

 Golder will provide some additional information about the sensitivity analysis that 
was completed.  

6 

The source of water to potable wells / Inter-Newmarket Sediments / adequacy of monitoring 
requires further study 

 MF – Golder will plot the location of water well records to a greater distance (1 km).  There are 
currently some wells to the north; some CRA monitored wells to the east and the south, and the 
Municipal wells further to the south.  There are also understood to be some dug wells. Golder will 
compile a table with information about the depth of each well based on the information that is 
publicly available. 

 AM – It should also be noted that the County monitors a number of neighbouring wells as part of the 
annual monitoring program and provides the results to the owners, and they have never identified 
any landfill-related impacts.  

 PS – It was acknowledged that there may be deficiencies in well construction that result in the wells 
obtaining their water from depths other than what was targeted, but this is not the County’s 
responsibility.  All agreed.  

 Golder will include a more detailed comment response. 

7 

 

Surface water flow (Comment #151 and 154) 

 DK – There is a monitoring station within Cold Creek.  Golder is proposing to look at the annual 
discharge at that location and then calculate an annual run-off rate.  Golder will then compare that 
annual run-off and precipitation.  

 HW – BGC noted that it was not clear in the report how much run-off there is in the area and the 
infiltration rate. 
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Discussion Items 

  
 DK – Initially, Golder compared the precipitation and run-off data relative to certain monitoring 

years.  Golder will provide a response to the comment that compares the data to the annual 
precipitation data for other years for additional clarification.  

 Golder will include a more detailed comment response. 

8 

Questions remain with respect to recharge (Comment #185) 

 MF – Reduction of recharge below the lined area will locally cause a small decline in groundwater 
levels beneath this area and a reduction in vertical downward gradient.  This only relates locally to 
the upper sand, noting that beyond the lined area the recharge of the upper sand by precipitation 
will continue.  This will not affect the deep aquifer, since the recharge of the deep aquifer is not 
through the overlying low permeability till.  Groundwater users are not very close to the landfill, so it 
is not anticipated to create an issue for water supply.  

 KJ – BGC identified some concern about some of the uncertainties in the model.  They noted that it 
would be beneficial to better understand the sensitivity analysis and the findings of that analysis to 
put some of the predictions into context.  

 PS – The overall context is that the potential for change in water levels in the upper sand layer is 
very limited based on the total area that is being lined compared to the extent of the sand deposit.  
Negligible effects associated with the locally reduced infiltration below the lined area footprint 
are anticipated. 

 MF – The sensitivity analysis considered the thickness of the till, the permeability (K values) and the 
early failure of the collection system.  

 Golder will include a more detailed comment response. 

9 

Assumptions made with respect to desiccation of final cover need revisiting (Comment #188) 

 MF – It is not expected that the entire depth of the cover would become desiccated.  It is also 
anticipated that the post-closure maintenance program will include on-going monitoring of the 
integrity of the cover.  In the event of excessive desiccation, the cover can be repaired.  If excessive 
desiccation and cracking occurs, precipitation would infiltrate through the landfill and be collected 
through the leachate collection system, thereby flushing the contaminants out of the waste faster 
(as designed).  Overall, the cover is designed to be permeable to achieve a shorter contaminating 
lifespan for the landfill, rather than a low impermeability cover approach.  

 AM – If you did have excessive fissuring in the final cover, you should notice increases in the 
leachate quantity post-closure. 

 Golder will include a more detailed comment response.  
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Discussion Items 

10 

Landfill gas probe (Comment #181) 

 MF – Since the liner will inhibit the migration of landfill gas, there is currently no identified benefit or 
need for another landfill gas probe. 

 Nothing further is required. 

11 

CAZ (Comment #177) 

 MF – It was agreed by Golder that the Contaminant Attenuation Zone is not designed to protect 
the aquifer; however, it is protecting the drinking water receptors.  Lining of the landfill; however, is 
designed to protect off-site groundwater resources from future impacts. 

 AM – It was clarified that the expansion of the Contaminant Attenuation Zone is not associated 
with the proposed landfill expansion, it’s associated with the existing natural attenuation 
site performance.  

 AM – The ongoing work to line the landfill is overall improving the conditions at the site.  Without 
the expansion of the site, the County would not be able to do the work to line the site. 

 Nothing further is required. 

12 

Other Items 

 AS – Would like a record of this conversation. 

 BM – Wondered if any further upgrades to the monitoring program, i.e., additional wells, 
are anticipated?  

 AM – The technical reviewers (MOE) feel that there is sufficient monitoring of groundwater at the 
site.  There has been no request to add additional monitoring.  The annual monitoring report is 
sent to the MOE and to BGC for peer review and, to date, has not identified a need for additional 
wells to be installed.   

 PS – Part of the proposed monitoring plan described in the EASR is to trigger the need for new 
monitoring wells to be installed, if required based on on-going monitoring results.  There are 
currently no plans to install additional wells.  

 Golder will circulate a summary of the action items based on the call. 

 



 



MAKING A SUBMISSION? 
 
A five-week public review period ending September 3, 2014 will follow 
publication of this Review.  During this time, any interested parties can make 
submissions about the proposed undertaking, the environmental assessment or 
this Review.  Should you wish to make a submission, please send it to: 
 

Agatha Garcia-Wright, Director  
Environmental Approvals Branch 

Ministry of the Environment and Climate Change 
2 St. Clair Avenue West, Floor 12A 

Toronto, Ontario M4V 1L5 
Fax: (416) 314-8452 

 
Re:  Brighton Landfill Expansion Environmental Assessment 

Attention:  Adam Sanzo, Project Officer 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Under the Freedom of Information and Protection of Privacy Act and the Environmental 
Assessment Act, unless otherwise stated in the submission, any personal information such as 
name, address, telephone number and property location included in all submissions become part 
of the public record files for this matter and can be released if requested. 
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