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EXECUTIVE SUMMARY 

The Alberni-Clayoquot Regional District (ACRD) operates the Alberni Valley Landfill (AVL) 
under Operational Certificate MR-00524. The AVL has operated as a landfill since the 1970’s 
and accepts solid waste generated from the City of Port Alberni, ACRD Electoral Areas within 
the Alberni Valley and Bamfield and First Nations Communities Tseshaht, Hupacasath, Huu-
ay-aht and Uchucklesaht. This report is intended to meet the annual reporting requirements for 
the 2014 operating year, as required by the operational certificate and the Landfill Criteria for 
Municipal Solid Waste published by the BC Ministry of Environment (MoE) in 1993.  

An estimated 20,216 tonnes of solid waste was landfilled at the AVL in 2016. Filling activities 
continued within the northeast expansion areas. Scale records and topographic surveys of the 
landfill face indicate a filling density of about 0.57 tonnes/m3 is being achieved. There is an 
estimated landfill volume of 2,563,000 m3 remaining at the AVL. Using an annual filling rate of 
19,095 tonnes and a filling density of 0.54 tonnes/m3 (five year average), it is estimated that the 
earliest the AVL will reach capacity is approximately 2089.  

Expenditures for the 2016 operating year totaled about $1,960,300 and include a capital cost 
contribution and funds allocated for closure and post-closure requirements.  

In 2016, the quarterly water quality monitoring program continued at the AVL. The results were 
considered satisfactory and no immediate measures were recommended. Recommendations 
included in the attached Piteau report, include continuing water quality monitoring, process 
data for leachate interception wells quarterly, report climate data, continuing to monitor water 
levels in the south expansion area, and the two additional sampling locations installed on 
Stevens Creek can be removed from the quarterly sampling.  

Leachate is transported via underground pipeline to the City of Port Alberni municipal sewage 
lagoon for treatment. In 2016, approximately 593,092 m3 of leachate was treated at the municipal 
sewage lagoon.   

A landfill gas generation assessment was completed in March 2011. The assessment estimated 
that less than 1,000 tonnes of methane was generated annually at the AVL, with future 
projections indicating that it may produce greater than 1,000 tonnes in the 2012 operating year. 
The landfill gas generation model was updated with current characterization data for the 2016 
operating year and indicated that the AVL may generate greater than 1,000 tonnes of methane 
in the 2017 calendar year. Should actual generation rates be similar to those predicted, a landfill 
gas management design plan must be submitted to MoE by May 1, 2019. 

There were no deviations from the operating plan during 2016. Projects included continuing 
expansion into the northeast expansion area, maintenance work (extending and shortening) on 
water quality monitoring wells, evaluating operation of existing interception wells and 
designing and implementing a backup interception system, investigating future sources of 
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cover material, working towards acquiring ownership or long term tenure of the landfill 
property, and improvements to the existing SCADA System.  

Work proposed for 2017 includes continuing to fill in the northeast expansion area, continuing 
to work towards acquiring ownership or long term tenure of the landfill property, updating the 
regional solid waste management plan, continuing to plan an expansion to the transfer station 
area to accommodate gypsum and woodwaste separation, improving the SCADA system and 
doing some upgrades to the McCoy Lake pumphouse building. 

Contingency measures for power outages, accidents and leachate excursion have been 
discussed. The AVL is operating as designed and there are no immediate concerns with the 
AVL.  

The Design, Operations and Closure Report estimates the financial security needed for closure 
and post-closure activities to be approximately $11,500,000. With over $1,857,000 in the current 
fund, an annual contribution of $120,000 to the closure and post-closure fund is considered 
appropriate at this time. As it is extremely difficult to predict costs and design practices 70 to 90 
years into the future, the preliminary design and associated costs should be reviewed regularly. 
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1. INTRODUCTION 

The Alberni-Clayoquot Regional District (ACRD) operates the Alberni Valley Landfill (AVL) 
under the British Columbia Waste Management Act Operational Certificate Number MR-00524, 
issued June 29, 2004. A copy of the operational certificate is attached in Appendix A. The 
operational certificate provides the conditions for which the AVL is authorized to manage 
recyclable material and waste from the ACRD. The known areas disposing of waste at the AVL 
include the City of Port Alberni, ACRD Electoral Areas within the Alberni Valley and Bamfield 
and First Nations communities Tseshaht, Hupacasath, Huu-ay-aht and Uchucklesaht. 

The AVL has operated as a landfill since the early 1970’s. It is located approximately 5 km west 
of Port Alberni. The landfill is accessed via McCoy Lake Road, through the Tseshaht First 
Nation reserve land. A site location plan is attached as Figure 1. The landfill accepts various 
forms of solid waste including municipal solid waste, residential and commercial demolition 
materials (including roofing and gyproc), compost and stumps, and limited quantities of 
asbestos and contaminated soils. The landfill also accepts recyclables that are subsequently 
transferred from the landfill by Suncoast Waster Services Ltd. for recycling.   

This report is intended to meet the 2016 annual reporting requirements for operations and 
monitoring at the AVL, as required by the operational certificate section 3.2 and the Landfill 
Criteria for Municipal Solid Waste published by BC Ministry of Environment (MoE) in 1993. 
Therefore, this report includes discussion of: 

• Total volume and/or tonnage of waste discharged into the landfill for the year; 

• Approved design volume; 

• Remaining site life and capacity; 

• Operational plans for the next 12 months; 

• Operation and maintenance expenditures; 

• Leachate, water quality and landfill gas monitoring data and interpretation; 

• Amounts of leachate collected, treated and disposed; 

• Any changes from approved reports, plans and specifications; 

• An up to date contingency plan, noting any amendments made to the plan during the 
year; 

• Amount of landfill gas collected and its disposition; and, 

• Review of the closure plan and associated estimated costs. 
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2. SOLID WASTE QUANTIFICATION AND LANDFILL CAPACITY 

A Solid Waste Management Plan (SWMP) was prepared for the ACRD by Gartner Lee Limited 
in 2007. The objective of the report was to update the 1996 Regional Solid Waste Management 
Plan to reflect the current status of solid waste operations and the current public and political 
direction. The SWMP outlines how the ACRD will comply with relevant regulations and 
operational certificates.  

In the time since the SWMP was completed, several programs have been implemented to 
reduce the amount of solid waste entering the landfill. Along with the success of the curbside 
recycling program, preparation is ongoing for an updated Bylaw diverting gypsum and 
organics/woodwaste.  

Throughout 2016, the AVL accepted waste and charged tipping fees according to ACRD Bylaw 
No. R1027 and R1006-4 (attached in Appendix B). The weight of solid waste entering the landfill 
in 2016 is summarized in Table 1 below. 

Table 1: Measured Weight of Solid Waste Entering the AVL in 2016 
Item Weight (tonnes) 

Residential Mixed Solid Waste 8,989 
Commercial Mixed Solid Waste 6,081 

Tires (# of tires) 213 
Compost 32 

Outgoing Steel 367.6 
Incoming Cover Material 725.84 

Asbestos 271 
Special Waste 937.7 

Roofing 1017 
Gyproc 250 

Mixed Construction Demolition 2,608 
Service Road Cleanup 7.48 

 

The above listed weights are all of the material that becomes landfilled. Any asbestos received is 
buried in a designated section near the east expansion areas. The majority of compost material 
is stockpiled onsite and removed by a private composting company.  However, the compost bin 
in the transfer station, that is accessible to the public, sometimes has garbage mixed in.  If the 
operator observes garbage mixed in with the compost material, the bin is disposed of in the 
landfill.   

Any incoming cover material is used as intermediate cover and is not considered solid waste.  
Tires are stockpiled near the transfer station, before being removed by a recycling company. All 
separated recycled material (cans, glass, newspaper, cardboard, plastic and steel) is stockpiled 
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at the transfer area near the entrance is subsequently removed by a commercial recycling 
company.   

The data for the 2016 operating year was provided by the ACRD and is based on categorized 
scale records. When available, the direct weight of the categorized material was used. The 
amount of solid waste dropped off by individuals to the landfill site was provided based on the 
number of bags of garbage, as this is how payment is calculated. This is different from data 
provided in the past, where the weight of solid waste in the transfer bins was used.  In order to 
convert the number of bags of garbage to a representative weight, an average weight of 7.5 kg 
per bag was used (based on information provided in an Ergonomic Assessment study 
completed by the University of Ontario and the Transportation Health and Safety Association 
of Ontario). Where the number of bags is between four and eight, we have used the average of 
six bags.  

The amount of material landfilled during 2016 was approximately 20,216 tonnes. Therefore, the 
estimated cumulative quantity of solid waste at the AVL is approximately 761,450 tonnes. A 
table of the estimated historic weights from 1975 to 2016 is included in Appendix C.  

Throughout 2016, landfilling continued within the northeast expansion area. The filling area 
and other site features are shown on Figure 2. The latest topographic surveys of the landfill face 
were conducted on January 21, 2016 and January 19, 2017. The volume difference between these 
dates is approximately 35,734 m3. Based on the monthly landfill reports from this period, 
approximately 20,216 tonnes of waste was landfilled, resulting in compacted density of 0.57 
tonnes/m3. Filling densities have typically ranged from 0.41 to 0.66 tonnes/m3.  

Property setbacks vary throughout the site. The western limit of the site adopts the 50 m 
setback. On the north boundary, the setback requirement of 50 m has been relaxed to 30 m, to 
accommodate the existing landfill toe. The current design criteria includes 15 m setbacks on the 
east and south edges, finished slopes of 3H to 1V and a finished elevation of 106 m. As of 
January 2017 there is an estimated 2,563,000 m3 available before the landfill reaches full 
capacity.  Further detail on the proposed filling plan can be found in the Design, Operations and 
Closure Report for the Alberni Valley Landfill.  

It is projected that the population will likely increase in future years, and thus increase solid 
waste volumes, however, it is anticipated that programs to reduce solid waste material will 
balance this increase, if not decrease it. Therefore, an annual filling rate of 19,095 (the average 
filling rate from the last five years) has been used to estimate projected annual tonnages. The 
filling density has varied over the past years, ranging between 0.41 and 0.66. In order to 
evaluate the remaining capacity, a five year average density of 0.54 tonnes/m3 was used. 
Therefore, it is estimated that the earliest the landfill will reach capacity is in year 2089. It 
should be noted that based on annual filling rates and densities, this value can vary 
significantly. 
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3. OPERATION AND MAINTENANCE EXPENDITURES FOR 2016 

The AVL operated as usual throughout 2016. Funds were used to continue to investigate 
potential cover material sources, further development of the northeast expansion area, 
improvements to perimeter fencing, and design and construct the access road upgrades. 

A summary of the 2016 expenditures are provided in Table 2 below. 

Table 2: 2016 Operation and Maintenance Expenditures 
 

2016 Operations Expenditures 
 

Daily Operations (Staff, utilities, equipment) $861,000 

Miscellaneous Operations Costs 
(promotional/educational materials, recycling) 

$39,200 

Administration $122,700 
Capital Cost Contribution $738,900 
Engineering, Monitoring & Consulting Fees $61,700 

Landfill Closure & Post-Closure Fund Allocation $136,800 

Total $1,960,300 
 
The above table does not include costs associated with the Bamfield Transfer Station, recycling 
depot operations, and residential recycling pick up. 

The 2016 expenditures for the AVL are within the original budgeted amount submitted by the 
ACRD. 
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4. ENVIRONMENTAL PROTECTION PROGRAMS 

The design and operation of the landfill must ensure adequate protection of human health and 
the environment. Environmental concerns include groundwater and surface water quality, and 
emission of Landfill Gases. The Alberni Valley Landfill Design, Operations and Closure Report 
(dated February 2012) describes the infrastructure and programs implemented to comply with 
the Landfill Criteria.  

Water quality monitoring, leachate collection, and landfill gas are discussed in the sections 
below. 

4.1. Leachate & Water Quality 
The quarterly water quality monitoring program continued throughout 2016. Piteau Associates 
Engineering Ltd. prepared and submitted a report entitled “Water Quality Monitoring Program to 
December 2016, Alberni Valley Landfill”, dated March, 2017. The report provides the monitoring 
data and interpretation of results from the surface water, groundwater, and leachate samples.  
A summary of the results are as follows:  

Groundwater 

• Groundwater flow beneath the existing landfill is to the north, southeast, and east. The 
flow in the bedrock beneath the Northeast Expansion Area is to the southeast and 
south. Groundwater flow in the South and East expansion area is to the east and 
southeast. Flow rates and quantities are low due to limited thickness of permeable 
sediments and low permeability of bedrock. Construction of the berm and drain in the 
south expansion area appear to have controlled migration of seepage west towards 
Heath Creek. 

Leachate Generation 

• Leachate discharging from the base of the existing landfill suggests that the drain 
water is diluted by about 2:1 or less. Ammonia and COD concentrations have shown a 
slight rising trend over the past five years. Current leachate indicator concentrations 
are considered to be typical for a landfill of this size and age. Samples from the 
proposed south expansion area indicate no significant landfill effects have occurred to 
date, with the exception of slightly increased ammonia concentrations. 

North Boundary 

• Since the construction of the north leachate interception trench, only very slight 
leachate impacts have been observed north of the leachate interception trench, despite 
high water levels recorded in 2015 and early 2016. 

• Monitoring at the Northeast corner reveals a highly mineralized chemistry, but shows 
no indication of leachate impact. It appears the water levels do not have time to 
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recover to static levels in between sampling sessions due to the low hydraulic 
conductivity of the bedrock. 

West Boundary 

• Any potential historic leachate impacts in the southwest corner of the landfill appear 
to have been mitigated with the construction of the drain in the south expansion area. 

• Chloride concentrations in surficial sediments on the west side of the landfill rose until 
it peaked in 1997 before leveling off and then decreasing. Ammonia concentrations 
have increased in the past years. This is likely the result of retardation, and are 
therefore expected to follow the chloride concentration and begin to decrease. This 
would mean the peak leachate generation rates have already occurred. 

South Boundary 

• Bedrock well monitoring data indicates that no leachate impacts have occurred to the 
south and only very slight leachate impacts have occurred to the west, north and 
northeast of the present landfill footprint. Monitoring data for bedrock wells around 
the landfill site perimeter are well within drinking water criteria, except for iron, 
manganese and arsenic, which are attributed to the naturally occurring mineralogy of 
the bedrock in the area. 

• The 2016 test results indicate there is no significant nitrogen loading leaching from the 
landfill along bedrock flow paths, although chloride concentrations indicate some 
leachate is reaching the monitoring well MW05-1D. 

Surficial Waters 

• Leachate impacts have not been detected in Heath, McCoy, or Norris Creeks in 2016. 

• Slight leachate impacts have previously been detected in Stevens Creek, north of the 
landfill boundary. Recent water quality in Stevens Creek indicates that the loading 
from the landfill is low and temporal in nature. 

• Christie Creek received discharge from the leachate lagoon until 1998 when the 
pipeline to divert the flows was commissioned and leachate impacts have since been 
drastically reduced. The water quality met water quality criteria with the exception of 
total iron, manganese and zinc. The iron and manganese criteria are based on aesthetic 
objectives and the zinc exceedance is likely from a background source.  

• Chemistry for two leachate interception wells indicated that they were intercepting 
leachate and controlling the migration of leachate towards Christie Creek when 
operating. However, it appears that PW-1 has been periodically in-operational and 
was not maintaining a low enough level to control migration.  
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Further detail and interpretation can be found in the water quality monitoring report, attached 
in Appendix D. 

 

4.2. Leachate Collection System 
A leachate collection system has been constructed to capture leachate generated by the landfill. 
The leachate collection system directs flow to the eastern edge of the landfill property where it 
enters a flow equalization pond. The current leachate control infrastructure includes:     

• A berm at the north west extents of the landfill prevents surface flow from entering 
Stevens Creek; 

• A pump lifts leachate accumulating below the landfill from the drain pipe at the base of 
the landfill to the concrete channel on the north boundary. 

• A concrete lined leachate interception and conveyance channel along the north and 
eastern perimeters of the landfill directs flows to the flow equalization lagoon; 

• A clay and HDPE lined berm along the western landfill boundary to prevents migration 
of groundwater through a bedrock trough towards Heath Creek; 

• A 300 mm diameter perforated drain near the south side of the south expansion area 
directs flow to the east and subsequently the flow equalization lagoon. 

• A 58,600 m3 flow equalization pond stores leachate flows that exceed the flows which 
are above a predetermined rate to the City Lagoon. An overflow is provided for 
excessive storm events; 

 

Leachate is collected from the Alberni Valley Landfill and transported via underground 
pipeline to the City of Port Alberni municipal sewage lagoon.  The volume of leachate received 
at the sewage lagoon is measured by the City of Port Alberni. The table below summarizes the 
monthly leachate flows throughout 2016.  
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Table 3: Monthly Leachate Flows for 2016 

 

 

 

 

 

 

 

 

 

 

 

Based on the measured flow data, approximately 593,092 m3 of leachate was transported to the 
City of Port Alberni sewage lagoon for treatment in 2016.  

The monthly leachate flows for the past 10 years are plotted in the following chart. 

 

Month Total Volume 
(m3)

Average Daily 
Volume (m3)

Max Daily 
Volume (m3)

Min Daily 
Volume (m3)

January 85,069             2,744               5,038               673                  

February 90,834             3,132               4,956               -                   

March 97,988             3,161               4,745               1,609               

April 19,964             665                  1,517               345                  

May 8,327               269                  351                  207                  

June 4,520               151                  266                  113                  

July 2,615               84                    121                  47                    

August 1,095               35                    171                  -                   

September 4,191               140                  487                  51                    

October 67,958             2,192               6,184               87                    

November 149,473           4,982               6,247               1,490               

December 61,058             1,970               4,433               723                  

TOTAL 593,092           
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Chart 1: Monthly Leachate Volumes from 2006 to 2016 

 

Flows follow the local precipitation patterns with increased flows during the wet winter months 
and lower flows during the dry summer months.  

 

4.3. Landfill Gas 
Landfill gas assessments are conducted every five years as the AVL was shown to produce less 
than 1,000 tonnes of methane annually. The following sections summarize the annual reporting 
requirements of the Landfill Gas Management Regulation.   

4.3.1.     Introduction 

The following section has been prepared in accordance with the requirements of the British 
Columbia Ministry of Environment’s Landfill Gas Management Regulation (Regulation), 
approved and ordered on December 8, 2008, and in accordance with the Landfill Gas 
Generation Assessment Procedure Guidance Report, as prepared for the British Columbia 
Ministry of Environment (MOE) by Conestoga-Rovers & Associates (CRA), dated March 2009. 
This section has been prepared by a qualified professional and meets the requirements of 
Section 4(3)(e) of the Regulation.  
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4.3.2.     Records 

The following section presents the information required under Section 12(3), 13, and 14(1)(a) of 
the Regulation. 

The Alberni-Clayoquot Regional District certifies that all records required under Section 12(3) of 
the British Columbia Ministry of Environment Landfill Gas Management Regulation are 
retained for a period of at least 10 years after they are made. Furthermore, the records will be 
produced for inspection or copying, upon written request from the director, in the time period 
specified by the director as required in Section 13 of the Regulation. 

4.3.3.     Quantity, Source and Composition of Municipal Waste Received 

The following section presents the information required under Sections 12(1)(a), 12(1)(b), 
12(1)(c), 14(1)(a) and 14(2)(g) of the Regulation and as described in Section 5.1 of the Guidelines. 

A breakdown of the quantity and type of solid waste entering the AVL in 2016 has been 
provided in Section 2.  The waste composition has been categorized and a summary is provided 
in Appendix E. This table includes the measured waste categorization from 1995 to 2016.  

As no solid waste categorization studies have been completed, the solid waste composition was 
based on a combination of scale records and the British Columbia’s Solid Waste Flow Report, 2006 
Summary Report prepared for MoE by BC Stats in February 2010. Further discussion on the 
methodology used can be found in the Alberni Valley Landfill, Landfill Gas Generation Assessment, 
prepared by McGill & Associates Engineering Ltd. in March 2011.  

Using the same analysis and assumptions as the Alberni Valley Landfill, Landfill Gas Generation 
Assessment, in 2016 the AVL received: 

• 8,434 tonnes (41.7%) of relatively inert material 

• 5,482 tonnes (27.1%) of moderately decomposable material 

• 6,332 tonnes (31.3%) of decomposable material.  

A table showing the breakdown of the waste composition for 2016 has been included in 
Appendix E. 

4.3.4.     Waste Diversion 

The following section presents the information required under Section 14(1)(b) of the 
Regulation. 

The SWMP prepared in 2007 estimated that the ACRD had a recycling rate of 15%. This rate 
was based on scale records from 2005, prior to implementation of a curbside recycling program. 
The Multi-Material British Columbia (MMBC) recycling program was commenced in 2014. 
Under this province wide program, recyclable materials are collected and separated (cans, glass, 
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newspaper, cardboard, plastic and steel) and stockpiled at the AVL transfer station. The 
recyclable materials are subsequently removed by a commercial recycling company funded by 
the MMBC program.  

The AVL accepts yard waste compost free of charge. The compost is stored onsite and 
subsequently removed by an outside contractor. The 2007 SWMP recommends several organic 
waste diversion programs such as establishing a yard waste depot within the City of Port 
Alberni, setting up a yard waste composting facility at the AVL or an alternate location, and 
completing a composting feasibility study. Though there is currently no formal organics waste 
diversion program in place, the ACRD is preparing a bylaw to ban kitchen and wood waste 
from the landfill.  

4.3.5.     Landfill Gas Generation Model Results 

As found in the Alberni Valley Landfill Gas Generation Assessment finalized in 2011, the AVL is 
nearing 1,000 tonnes of methane production annually. Therefore, the Landfill Gas Generation 
Estimation Tool was used to update previous estimates of methane production. In updating the 
spreadsheet, the same assumptions were made as stated in the Landfill Gas Generation Assessment 
Report for the Alberni Valley Landfill, March 2011. The estimation tool spreadsheet results are 
attached in Appendix F and a summary of the landfill gas generation model results are 
presented in the table below.  

Table 4: Landfill Gas Generation Model Results 
 

Year Mass of Methane 
Generated (tonnes) 

Estimated Quantity of Methane Produced 
in year Preceding the Assessment 2016 991 

Estimated Quantity of Methane Produced 
in Year of the Assessment 2017 1,003 

Estimated Quantity of Methane Produced 
One year after the Assessment 2018 1,014 

Estimated Quantity of Methane Produced 
Two Years after the Assessment 2019 1,025 

Estimated Quantity of Methane Produced 
Three Years after the Assessment 2020 1,035 

Estimated Quantity of Methane Produced 
Four Years after the Assessment 2021 1,045 

 

The model results indicate that the first year the AVL may produce greater than 1,000 tonnes of 
methane is in the year 2017. 

Should future generation rates be similar to those projected, the annual landfill gas report for 
the 2017 year (submitted to MoE by May 1, 2018) may indicate that a Landfill Gas Management 
Design Plan be prepared and submitted to MoE by May 1, 2019. 
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It should be noted, however, that the landfill gas estimate process is based on the preceding 30 
years from the year of evaluation. Therefore, each year, the annual tonnage disposed at the 
landfill is added to the overall model, and the annual tonnage from 30 years ago is removed. As 
the annual tonnage has remained similar from year to year, the projected date of exceedance has 
tended to also roll forward without being realized. 

5. REVIEW OF OPERATING PLAN 

In 2016, the landfill followed the same operating procedures as past years. Landfilling 
continued within east and northeast expansion areas and there were no major changes to the 
quarterly water quality monitoring program. Notable work related to AVL operations in 2016 
included: 

• Continuing to work towards acquiring ownership or long term tenure of the landfill 
property; 

• Continuing expansion into the northeast corner of the landfill, including rerouting the 
terminus of the leachate perimeter trench; 

• Evaluating the operation of the existing leachate interception wells adjacent to the 
lagoon and to design and implement a backup interception system; 

• Investigating future sources of cover material; 

• Doing maintenance work (extending and shortening) of water quality monitoring wells;  

• Improving the current SCADA system.  

In 2016 there were no major deviations from the operating plan. 

6. 2017 OPERATIONAL PLAN 

In 2017, work will continue in the northeast expansion area (Cell B).  Filling operations will 
continue as described in the Alberni Valley Landfill Design, Operations and Closure Report (dated 
February 2012).  

Plans for 2017 include: 

• Continuing to develop portions of the northeast expansion area; 

• Continuing to work towards acquiring ownership or long term tenure of the landfill 
property; 

• Continuing to plan an expansion to the transfer station area to accommodate proposed 
gypsum and woodwaste separation initiatives; 
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• Improving the current SCADA system; and,  

• Planning for some upgrades to the McCoy Lake Road pumphouse building (that pumps 
water to the landfill reservoir).  

The quarterly Water Quality Monitoring program will continue in the upcoming year, with the 
recommendations noted in the Monitoring report. Of note are the following items to be 
implemented: 

• Piezometers at BH00-1C and BH00-2C should be replaced with multilevel completion 
piezometers, with 2” standpipes and data loggers. BH00-1C should be removed from the 
sampling program; 

• The damaged MW02-1S should be repaired; 

• MW13-2D should be removed from the sampling suite and the sampling frequency for 
MW13-1D, MW13-1S, and MW13-2S should be reduced to annual in the summer 
sampling session; and 

 

In addition, the report recommended several design modifications and mitigative measures that 
include: 

• Commission the two backup interception wells for PW-1 and PW-2; 

• The controls for PW-1 and PW-2 should be adjusted to increase the interception of 
leachate; and 

• Flow monitoring should be implemented to provide weekly cumulative data. 

 

7. CONTINGENCY PLAN 

A contingency plan has been developed to make provision for any unplanned events that may 
disrupt landfill operations. Various contingency measures have been discussed below. 

In the event of a power outage, a backup generator is located onsite and is capable of restoring 
power to the scale, scale shed, maintenance building, caretaker’s residence and leachate pumps 
at the transfer bin area.  

Vehicles onsite are equipped with radios that communicate with the maintenance building and 
the scale shed. Should there be an accident or emergency, emergency vehicles can be called 
from the telephone at either the maintenance building or scale shed. In addition, the AVL has 
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been added to the Sproat Lake Fire Department service area which offers first responder 
services and firefighting services to onsite buildings and structures. 

While monitoring wells are located to allow early identification of potential leachate problems, 
several contingency measures have been developed in the event that leachate excursion is found 
and these include: 

• Drilling interception wells and installing pumps to intercept leachate flows and direct 
them into the leachate collection system; 

• Excavating a deep sump to intercept flows destined for surface water bodies; and, 

• Constructing a clay and/or bentonite berm to block groundwater flow. 

A clay source is available locally and the landfill operators have the machinery available onsite 
for any construction needed. 

8. CLOSURE PLAN 

An Alberni Valley Landfill Design, Operations and Closure Report has been prepared for the AVL. 
The report outlines the proposed closure design for the AVL and the estimated post-closure 
requirements.  No changes have been made to the closure design. As indicated previously the 
landfill is estimated to have around 70 years of remaining life before closure is required.  

As per the report, the closure and post-closure costs have been estimated at approximately 
$11,500,000. 

 In 2016, an additional $120,000 was put into the closure fund. In addition, interest was added to 
the fund making the total amount added to the closure fund in 2016 to be $136,811.55. There is 
currently just over $1,857,000 in the current closure and post-closure fund. 

The 2017 budget indicates that an additional $120,000 will be added to the closure fund in 2017, 
in order to continue to build up the financial security and establish the funds needed for closure 
and post-closure activities. While several assumptions have been made in the preparation of the 
estimate (see AVL Design, Operations and Closure Report, 2012), it should be noted that the 
estimate is based on 70 to 90 years of life remaining at the AVL and current design practices. It 
is extremely difficult to predict costs and design practices that far into the future, therefore the 
closure design and associated costs should be reviewed regularly.  

9. COMPLIANCE REVIEW 

The last compliance review was completed with a Ministry of Environment representative on 
November 15, 2012. A compliance review was not completed during 2016. 
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10. LIMITATIONS 

This document was prepared by McGill & Associates Engineering Ltd. for the Ministry of 
Environment, on behalf of the Alberni-Clayoquot Regional District. Its material, 
recommendations and conclusions represent the best material available to McGill & Associates 
Engineering Ltd. at the time of the report preparation. Any use which a third party makes of 
this report, or any reliance on or decisions to be made based on it, are the responsibility of such 
third parties. McGill & Associates Engineering Ltd. accepts no responsibility for damages, if 
any, suffered by any third party as a result of decisions made or actions based on this report. 

Yours truly, 

for McGill & Associates Engineering Ltd. 

 

Bradley West, P. Eng. 
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REGIONAL DISTRICT OF ALBERNI-CLAYOQUOT
BYLAW NO. R1006-4

A Bylaw to Amend Tipping Fees for 
the Alberni Valley Landfill

WHEREAS by Supplementary Letters Patent, dated August 10th, 1973 as amended, the
Regional District of Alberni-Clayoquot was granted the function of Garbage Disposal
under Division XIV of its Letters Patent;

AND WHEREAS the Regional District of Alberni-Clayoquot is empowered to establish a
scale of charges payable for depositing refuse at a disposal site;

AND WHEREAS the Regional Board of the Regional District of Alberni-Clayoquot has
established regulations and a scale of charges for the Alberni Valley Landfill;

AND WHEREAS the Regional Board of the Regional District of Alberni-Clayoquot
wishes to amend the tipping fees for the Alberni Valley Landfill;

NOW THEREFORE, the Board of the Regional District of Alberni-Clayoquot in open
meeting assembled enacts as follows:
1. Bylaw R1006, cited as “Alberni Valley Landfill Tipping Fee and Regulation Bylaw

No. R1006, 1999”, as amended, is hereby amended by replacing Schedule “A”
with Schedule “A” attached to and forming part of this bylaw.

2. This bylaw comes into effect on September 1, 2010.
3. This bylaw may be cited as the “Alberni Valley Landfill Tipping Fee Amendment

Bylaw No. R1006-4, 2010"

Read a first time this day of 
Read a second time this day of 
Read a third time this day of 
ADOPTED this day of 

Secretary-Treasurer Chairperson



REGIONAL DISTRICT OF ALBERNI-CLAYOQUOT
SCHEDULE "A" to BYLAW NO. R1006-4

CHARGES

1. The charge for depositing covered solid waste at the disposal ground is:
a. Loads 84 kg or greater $95.00/tonne ($8.00 minimum)
b. Loads under 84 kg - $2.00 each garbage bag or can ($8.00 maximum)
c. $2.00 for each tire or $170 per tonne, whichever is greater
d. $100.00 for each wrecked auto 
e. $200.00 for each wrecked truck, bus or recreational vehicle

2. In the event that the scales provided are not operational, weight shall be
estimated by the scale clerk at the landfill.

3. The fee to be charged for all loads of solid waste which arrives at the landfill site
uncovered  shall be double the normal fee for loads of covered solid waste. 

4. There shall be no charge for recyclable materials, including but not limited to
paper, metal, boxboard, Corrugated Cardboard, compostable materials and other
materials as determined by the Regional District but excludes any material
contaminated by food or oil and any material that is a Controlled Waste.

5. All charges payable under this Bylaw shall be paid prior to the deposit of the solid
waste for which the charge is made unless it is necessary to weigh the vehicle
depositing solid waste loaded and empty to determine the weight of solid waste,
in which case the charge shall be paid immediately after weighing the vehicle
empty. 

6. The person paying a charge shall obtain a receipt for such payment and shall
produce such receipt for inspection on request of a person employed for that
purpose at a disposal site as a condition of depositing solid waste at a disposal
site. 

7. Not withstanding anything to the contrary in this Bylaw, persons depositing solid
waste at a disposal site on a regular basis may apply to the Regional District for
credit and if credit is granted to that person, then payment of the charge imposed
under Section 1 shall be made and the credit extended on condition that:
a. Payment in full shall be received by the Regional District within thirty days

of the last day of the month for which an invoice has been submitted.  The
Regional District will invoice monthly for material delivered during the
proceeding month.  The invoice amount will be based on the total quantity
of the refuse delivered during the month, and the posted disposal rates in
effect at the time of delivery. 

b. Late payments will be subject to an interest charge of 2% per month
(effective annual interest of 24%)



c. The Regional District reserves the right to cancel, upon five days' notice,
the credit offered herein for late payment, non-payment or other justified
cause.

8. Controlled Waste
The charges, as measured by weight on the scales, for the depositing of
Controlled Waste at the disposal site are:
a. Construction/Demolition Waste - $120.00 per tonne; if the Demolition

Waste is crushed to pieces 7 cubic centimetres or smaller the charge is
$95.00 per tonne;

b. Stumps, land clearing debris - $120.00 per tonne;
c. Waste oil (commercial) - $0.50 per litre;
d. Material containing traces of contaminated soils:

i. $10.00 per tonne provided that the Ministry of Environment has
approved of disposal of the contaminated soil, without treatment, at
the Alberni Valley Landfill or;

ii. $70.00 per tonne plus the Regional District’s estimated out-of-
pocket treatment costs, provided that the Ministry of Environment
has approved of the treatment and disposal of the contaminated soil
at the Alberni Valley Landfill.

e. Material containing pumpings from domestic septic tanks - $120.00 per
tonne;

f. Material containing catch basin and manhole material - $120.00 per tonne;
g. Waste asbestos - $250.00 per tonne ($120.00 minimum);
h. Fish, shrimp shells, animal carcasses - $170.00 per tonne ($95.00

minimum), provided that there will be no charge for animal carcasses
removed from public roadways by a public body or their contractor;

i. Fridges and freezers   - $20.00 each;
j. Batteries - no charge if separated and placed in hazardous waste

container;
k. Steel Cable - $500.00 per tonne;
l. Biomedical waste - $132.00 per tonne;
m. Loads containing Gypsum - $120.00 per tonne;
n. Loads containing Corrugated Cardboard - $130.00 per tonne;
o. Loads containing fish feed totes - $400.00 per tonne ($120.00 minimum).
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Alberni-Clayoquot Regional District
Alberni Valley Landfill

February 2017
Project #2771

Year1 Annual Weight 
(tonnes)

Cumulative Weight 
(tonnes)

1975 18,903 18,903
1976 19,228 38,131
1977 19,460 57,591
1978 19,912 77,503
1979 19,677 97,180
1980 21,199 118,379
1981 18,713 137,092
1982 18,573 155,665
1983 18,433 174,098
1984 18,292 192,390
1985 17,869 210,259
1986 17,730 227,989
1987 17,593 245,582
1988 17,455 263,037
1989 17,317 280,354
1990 17,179 297,533
1991 17,042 314,575
1992 16,917 331,492
1993 17,062 348,554
1994 17,115 365,669
1995 19,653 385,322
1996 15,335 400,657
1997 16,694 417,351
1998 16,201 433,552
1999 15,959 449,511
2000 14,966 464,477
2001 13,462 477,939
2002 13,500 491,439
2003 14,672 506,111
2004 16,479 522,590
2005 19,198 541,788
2006 19,422 561,210
2007 22,019 583,229
2008 19,026 602,255
2009 22,878 625,133

2010 21,931 647,064
2011 18,942 666,006
2012 19,488 685,494
2013 18,155 703,649
2014 18,749 722,398
2015 18,837 741,234
2016 20,216 761,450

Estimated Historic Quantities at Alberni Valley Landfill
APPENDIX C

1. Anuual weights from 1995 to 2016 are based on scale records. Annual weights prior 
to 1995 are based on estimates from the Alberni Valley Landfill Report on Landfill Gas , 
prepared by Cameron Advisory Services, May 2003.

McGill & Associates Engineering Ltd.
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APPENDIX D 

Water Quality Monitoring Program to December 2016 

Alberni Valley Landfill 

Piteau Associates Engineering Ltd. 
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APPENDIX E 

Waste Categorization from 1995 to 2016 

& 

Estimated Alberni Valley Landfill Waste Composition - 2016 

 

  



Alberni Valley Regional District
Alberni Valley Landfill 

Project #2771

Year

Waste Composition 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Mixed Waste (Residential & Commercial) 14,049 12,714 14,405 12,824 11,558 12,037 11,235 11,554 12,423 13,670 14,832 15,395 17,134 13,332 - - -

Residential Mixed Waste n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 590 10,519 12,072 9,041 8,977 8,510 8,000 8,582 8,989
Indistrial, Commercial & Institutional Mixed 
Waste n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 376 5,638 6,268 6,642 6,531 6,362 6,268 5,869 6,081

Construction
Roofing 1,718 1,218 837 927 1,486 1,385 669 880 731 832 1,278 1,518 1,861 1,624 1,154 776 737 1,230 1,092 793 1,198 1,017
Gyproc 48 136 56 28 38 59 60 55 53 60 120 152 192 209 175 188 128 108 99 106 138 250
Mixed Demo 2,483 641 854 1,449 1,097 1,130 1,200 881 1,254 1,827 2,789 2,209 2,412 2,785 2,376 2,573 2,228 2,020 1,876 2,319 2,033 2,608

Contaminated Soil 587 587 516 811 1,735 313 258 70 173 64 163 117 369 74 2,982 0 136 30 0 9 199 938
Asbestos 5 39 11 78 13 15 13 39 34 20 16 31 51 26 23 53 29 592 214 619 688 271
Land Clearing/Branches n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 291 33 22
Compost n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 341 68 32
Service Road Cleanup 763 0 15 84 32 27 27 21 4 6 0 0 0 10 11 1 1 0 2 3 0 7
Animal Carcasses n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a n/a 28 1

Total = 19,653 15,335 16,694 16,201 15,959 14,966 13,462 13,500 14,672 16,479 19,198 19,422 22,019 19,026 22,878 21,931 18,942 19,488 18,155 18,749 18,837 20,216

Summary of AVL Weigh Scale Records - 1995 to 2016 (tonnes)

McGill & Associates Engineering Ltd.



Alberni-Clayoquot Regional District
Alberni Valley Landfill 

February 2017
Project #2771

Waste Type Mass Mass
(tonnes) (%) Relatively Inert Moderately Decomposable Decomposable

1. Residential Mixed Waste 8,989 -
Organics 4,306 47.9 - - 4,306
Paper 1,690 18.8 - 1,690 -
Plastics 989 11.0 989 - -
Multi-material 854 9.5 854 - -
Textiles & Rubber 422 4.7 422 - -
Other 180 2.0 - 180 -
Wood 36 0.4 - 36 -
Ferrous 202 2.3 202 - -
Glass 171 1.9 171 - -
Renovation 54 0.6 54 - -
Non-ferrous 76 0.8 76 - -
Haz-waste 9 0.1 9 - -

Subtotal = 2,778 1,906 4,306
2. Industrial, Commercial and Institutional Mixed Waste 6,081 -

Organics 1,933 31.8 - - 1,933
Paper 2,387 39.3 - 2,387 -
Plastics 560 9.2 560 - -
Wood 358 5.9 - 358 -
Multi-material 22 0.4 22 - -
Renovation 0 0.0 0 - -
Textiles & Rubber 69 1.1 69 - -
Ferrous 300 4.9 300 - -
Glass 421 6.9 421 - -
Other 1 0.0 - 1 -
Haz-waste 9 0.1 - 9 -
Non-ferrous 22 0.4 22 - -

Subtotal = 1,394 2,754 1,933
3. Construction, Renovation & Demolition 3,875 -

Roofing 1,017 1,017 - -
Gyproc 250 250 - -
Mixed Demolition 2,608 - - -

Wood 790 30.3 - 790 -
Other 765 29.3 765 - -
Concrete 443 17.0 443 - -
Drywall 281 10.8 281 - -
Asphalt 208 8.0 208 - -
Non-ferrous 68 2.6 68 - -
Paper product 32 1.2 - 32 -
Ferrous 20 0.8 20 - -

Subtotal = 3,053 822 0
4. Contaminated Soil 938 - 938 - -
5. Asbestos 271 - 271 - -
6. Land Clearing / Branches 22 - - - 22
7. Compost 32 - - - 32
8. Service Road Cleanup 7 - - - 7
9. Animal Carcasses 1 - - - 1
Total Waste (tonnes)= 20,216 8,434 5,482 6,300
Percentage (%) = 100% 41.7% 27.1% 31.2%

Estimated Alberni Valley Landfill Waste Composition - 2016

Waste Category (tonnes)

McGill & Associates Engineering Ltd.
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APPENDIX F 

Landfill Gas Generation Model Results 

 

 
 



Year of Assessment 2017 LFG Management Regulation Reference
Annual Tonnage in Preceding Year 20,216 (tonnes/year) 4-2-a
Total waste in Place in the Preceding Y 533,462 (tonnes/year) 4-2-c
Methane generation in the Preceding Y 991 (tonnes CH4/year) 4-2-d

Waste TonnageMethane Generation
(tonnes) (tonnes CH4/year)

2017 20,277 1,003 4-2-b & 4-2-e
2018 20,337 1,014 4-2-b & 4-2-e
2019 20,398 1,025 4-2-b & 4-2-e
2020 20,460 1,035 4-2-b & 4-2-e
2021 20,521 1,045 4-2-b & 4-2-e

Next Five Years



Relatively 
Inert

Moderately 
Decomposabl Decomposable

Gas Production potential, Lo = 20 120 160 m3 CH4/tonne 
lag time before start of gas production, lag = 1 years
Historical Data Used (years) 30
1st Year of Historical Data Used 1987
4 Years after Reporting Year 2021
methane (by volume) 50%
carbon dioxide (by volume) 50%
methane (density) - 1atm, 25C 0.6557 kg/m3  (25C,SP)
carbon dioxide (density) 1.7988 kg/m3  (25C,SP)

Annual
Annual Cumulative Moderately Moderately Methane

Year Year Tonnage Waste-in-placeRelatively Inert Decomposable Decomposable Relatively Inert Decomposable Decomposable Production
Number (tonnes) (tonnes) (tonnes) (tonnes) (tonnes) (year-1) (year-1) (year-1) (tonnes/yr)

1987 1 17,593 17,593 7,218 4,277 6,098 0.02 0.06 0.11 0.00
1988 2 17,455 35,048 7,161 4,244 6,050 0.02 0.06 0.11 88.54
1989 3 17,317 52,365 7,105 4,210 6,002 0.02 0.06 0.11 168.22
1990 4 17,179 69,544 7,048 4,176 5,954 0.02 0.06 0.11 239.91
1991 5 17,042 86,586 6,992 4,143 5,907 0.02 0.06 0.11 304.37
1992 6 16,917 103,503 6,941 4,113 5,864 0.02 0.06 0.11 362.30
1993 7 17,062 120,565 7,000 4,148 5,914 0.02 0.06 0.11 414.40
1994 8 17,115 137,680 7,022 4,161 5,932 0.02 0.06 0.11 462.58
1995 9 19,653 157,333 8,063 4,778 6,812 0.02 0.06 0.11 506.75
1996 10 15,335 172,668 5,945 4,113 5,277 0.02 0.06 0.11 559.80
1997 11 16,694 189,362 5,973 4,782 5,938 0.02 0.06 0.11 587.67
1998 12 16,201 205,563 6,423 4,313 5,465 0.02 0.06 0.11 623.59
1999 13 15,959 221,522 7,310 3,658 4,991 0.02 0.06 0.11 649.25
2000 14 14,966 236,488 5,902 4,005 5,059 0.02 0.06 0.11 664.82
2001 15 13,462 249,950 4,935 3,845 4,683 0.02 0.06 0.11 681.17
2002 16 13,500 263,450 4,835 3,884 4,781 0.02 0.06 0.11 691.16
2003 17 14,672 278,122 5,283 4,254 5,135 0.02 0.06 0.11 701.72
2004 18 16,479 294,601 6,019 4,782 5,679 0.02 0.06 0.11 717.24
2005 19 19,198 313,799 7,653 5,284 6,261 0.02 0.06 0.11 740.18
2006 20 19,422 333,221 7,635 5,329 6,458 0.02 0.06 0.11 770.40
2007 21 22,019 355,240 8,931 5,868 7,220 0.02 0.06 0.11 800.49
2008 22 19,026 374,266 7,877 5,061 6,087 0.02 0.06 0.11 839.26
2009 23 22,878 397,144 10,504 5,532 6,841 0.02 0.06 0.11 858.31
2010 24 21,931 419,075 7,947 6,209 7,775 0.02 0.06 0.11 887.01
2011 25 18,942 438,017 6,873 5,627 6,442 0.02 0.06 0.11 926.07
2012 26 19,488 457,505 7,615 5,497 6,376 0.02 0.06 0.11 944.16
2013 27 18,155 475,660 6,778 5,277 6,100 0.02 0.06 0.11 959.74
2014 28 18,749 494,409 7,025 5,265 6,459 0.02 0.06 0.11 969.92
2015 29 18,837 513,246 7,613 5,118 6,105 0.02 0.06 0.11 983.38
2016 30 20,216 533,462 8,434 5,482 6,300 0.02 0.06 0.11 991.40
2017 31 20,277 553,738 8,460 5,498 6,319 0.02 0.06 0.11 1002.94
2018 32 20,337 574,076 8,485 5,514 6,338 0.02 0.06 0.11 1013.99
2019 33 20,398 594,474 8,510 5,531 6,357 0.02 0.06 0.11 1024.58
2020 34 20,460 614,934 8,536 5,548 6,376 0.02 0.06 0.11 1034.74
2021 35 20,521 635,455 8,561 5,564 6,395 0.02 0.06 0.11 1044.50

Waste Tonnage Methane Generation Rate, k
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