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VANCOUVER LANDFILL OVERVIEW 

The Vancouver Landfill, located at 5400 72nd Street in Delta, opened in 1966 and is owned and 

operated by the City of Vancouver. The Landfill is responsible for the management of 
municipal solid waste from commercial and residential sources from the western 

municipalities as part of the Metro Vancouver’s 2010 Integrated Solid Waste and Resource 

Management Plan (ISWRMP). Most of the waste received is first delivered to either the 
Vancouver South Transfer Station, which is also owned and operated by the City of 

Vancouver, or one of Metro Vancouver’s transfer stations. Landfill operations are regulated by 

the Ministry of Environment’s Operational Certificate MR-01611, and conducted according to 
the 2014 “Design, Operations & Progressive Closure Plan for the Vancouver Landfill” and legal 

agreements with Metro Vancouver and the Corporation of Delta which expire in 2037.  

Leachate is collected in the inner ditch of a double ditch containment system, and then 
pumped to the Annacis Island Wastewater Treatment Plant under the Greater Vancouver 

Sewerage & Drainage District Waste Discharge Permit SC-100168-FSA. Landfill gas is extracted 

by vertical wells and horizontal collectors and either burned in on site flares or used off site 
to generate electricity for sale to BC Hydro and heat for greenhouses. As each phase of the 

Landfill is filled to completion, it is closed using an engineered cover system to maximize 

landfill gas capture and minimize leachate generation. 

This report fulfills the annual reporting requirements defined by the Landfill’s Operational 

Certificate and BC Landfill Criteria for Municipal Solid Waste (MOE, 1993).   

2014 YEAR IN REVIEW 

Milestones in 2014 at the Vancouver Landfill include the following: 

� 371,160 tonnes of municipal solid waste (MSW) managed in addition to 132,721 
tonnes of demolition waste. 

� 2,172,860 m3 of leachate and surface water collected and conveyed for treatment at 

the Annacis Island Wastewater Treatment Plant at cost of over $2.6 million. 

� 47 surface and groundwater monitoring stations sampled quarterly as part of the 
Landfill’s Water Quality Monitoring Program. 

� 7 new vertical gas extraction wells and 6 new horizontal gas collectors installed. 

� 58,728,137 m3 of landfill gas collected and destroyed. 

� 60% annual average landfill gas collection efficiency achieved. 

� 2 hectares of Phase 3 Southeast closed with an impermeable plastic membrane. 

� 22,005 of yard trimmings composted at the Landfill Composting Facility. 

� 17,454 m3 of compost sold and donated. 

� 2,794 tonnes of reusable and recyclable materials diverted at the Residential Drop 

Off Area. 
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Introduction 

This annual report covers the period from January to December 2014, and has been prepared 

to fulfill the requirements of the Landfill’s Operational Certificate MR-01611. This report is 

available online at vancouver.ca/landfill-annual-report.  

Issued by the Ministry of Environment (MOE) on March 8, 2001, the Operational Certificate 

authorizes the discharge of municipal solid waste (MSW) and specifies the environmental 

protection requirements for the Landfill.  

This report meets the reporting requirements in Section 3.5.2 of the Operational Certificate 

by providing the following information: 

• updates to the design and operating plan; 

• revised closure/post closure costs; 

• planned improvements; 

• records for waste, recyclable material and compost quantities; 

• an evaluation of recycling and composting programs, including waste diversion 

projections; 

• a review of receiving environmental monitoring data with interpretation, including  
leachate flow data and leachate/drainage ditch levels suitably tabulated; 

• an evaluation of leachate generation control measures; 

• an evaluation of the efficiency of the landfill gas management systems, including an 
estimation of the landfill gas generation rate, percent recovery and the actual 

rates/volumes of gas collected, utilized and flared; 

• a list of operating problems and corrective actions taken; and 

• a summary of the public complaint and resolution log. 

 

This report also meets the following additional reporting requirements in Section 7.17 of the 
BC Landfill Criteria for Municipal Solid Waste (Ministry of Environment, 1993) by providing 

the following: 

• approved design volume; 

• remaining site life and capacity; 

• operational plan for the next 12 months; 

• landfill gas monitoring data and interpretation; 

• operational and maintenance expenditures; and 

• contingency plan, noting any amendments made to the plan during the year. 

 

In 2014, operation of the Vancouver Landfill was in compliance with all requirements of 

Operational Certificate MR-01611 and Metro Vancouver’s 2010 Integrated Solid Waste and 

Resource Management Plan as detailed in this report.  
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Landfill Property  

In December 2013, the total landfill area was reduced from approximately 425 to 320 

hectares following the transfer of a portion of Lot 9 to Delta as per the 1999 Vancouver-Delta 

Agreement and as shown in Figure 1. Parcel 2 was transferred in 2009. The landfill footprint 
remains at 225 hectares. 

 

 

Figure 1:  December 2013 Vancouver Landfill Property Boundary 

Design, Operations and Progressive Closure Plan  

In early 2013, the City engaged Sperling Hansen Associates to deliver the 2014 Design, 

Operations and Progressive Closure Plan for Vancouver Landfill (DOPC Plan). This new DOPC 
plan was a complete rewrite of the 2000 City of Vancouver Landfill Design & Operations Plan 

and addresses all aspects of Landfill operations. Input from City of Vancouver, Metro 

Vancouver, and the Corporation of Delta Staff was used to refine the draft December 2013 
version submitted to the Ministry of Environment, with the final version submitted in 

November 2014. The DOPC Plan meets the requirements of the Landfill Operational 

Certificate and provincial Landfill Criteria for Municipal Solid Waste (BC MOE, 1993). 
 

The chapters of the DOPC Plan are as follows: 

1.  Physical Settings and Attributes 
2.  Landfill Design Objectives 

3.  Landfill Development including Phased Fill Plan, Final Contours and Lifespan Analysis 

4A.  Surface Water Management Plan- Description and Design of Works 
4B. Surface Water Management Plan- Assessment of Progressive Closure Impacts 

5A.  Leachate Management Plan/ Assessment 

5B.  Hydrogeological Impact Assessment 
6.  Environmental Monitoring Plan 

7A.  Landfill/Facility Operations and Reporting 

7B.  Interim Landfill Gas Management 
8.  Progressive Closure and Post Closure Plan 
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9.  Biosolids Beneficial Use Plan - Intentionally Deleted 

10.  Fire Prevention and Response Plan 

11.  Health and Safety Emergency Response Plan 
12.  Contingency Plan 

13.  Short Term Demolition Waste Strategy 

2014 Fill and Progressive Closure Plan 

As shown in Figure 3, the DOPC Plan divides Phase 3 East into Phase 3 Southeast (Phase 3SE) 

and Phase 3 Northeast (Phase 3NE) to facilitate progressive closure. Filling started in Phase 
3SE in September 2013 and will continue into mid 2016 at which point filling will move to 

Phase 3NE. Closure of 2.0 hectares of the southern and eastern slopes of Phase 3SE was 

completed in 2014 to enable construction of a gas header. Closure of the remaining portion of 
Phase 3SE is planned for 2017.  

 

Figure 2:  2014 Landfill Fill and Progressive Closure Plan  

 

Contouring the Western 40 Hectares of the site will continue in 2015, with closure 
construction scheduled to start in 2017. 

Operational Efficiency 

Measures of operational efficiency include waste compaction density, airspace utilization 
factor, waste to cover ratio and waste to road ratio. As per Sperling Hansen’s draft 2014 
Aerial Mapping and Volume Analysis – City of Vancouver Landfill (2014 Aerial Mapping Report), 
Vancouver Landfill Operations achieved the following operational efficiencies in Phase 3SE for 
the period of April 22, 2013 to May 13, 2014: 
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• Compaction density of 0.97 tonne/m3 for the municipal solid waste, demolition waste 
and bottom ash discharged in Phase 3SE. This value, also known as the effective 
density, is back calculated using assumed densities from various geotechnical sources 
and survey volumes after accounting for settlement. It is in alignment with the best 
practice value of 0.95 tonne/m3 established by the Draft Interim Second Edition 
Landfill Criteria for Municipal Solid Waste (Ministry of Environment, 2013). 

• Airspace utilization factor of 1.03 m3/tonne. 
• Waste-to-cover ratio of 2.63 to 1 (by volume). 
• Waste-to-road ratio of 2.36 to 1 (by volume). 

Progressive Closure Status 

As of the end of 2014, three phases of the Landfill were closed with engineered cover systems 
(1, 2, and 3W), in addition to a small portion of Phase 3SE, as detailed in Table 1. 

Table 1:  2014 Progressive Closure Status  

Phase Timing  Area  Additional Infrastructure Budget Completed by  
1  2009-

2010 
14 ha 22 vertical and 1 

horizontal gas wells;  
9 stormwater discharge 
bridges 

$ 12 M CH2M Hill, Sperling Hansen 
Associates (SHA), Tyam 
Construction 

2012-
2013 

3.5 
ha 

Toe closure and ditch to 
divert stormwater to 
southern discharge bridges 

included 
with Phase 
2 

RF Binnie Civil Engineering 
Consultants (Binnie), SHA, SCS 
Engineers (SCS), King Hoe 
Excavating (King Hoe) 

2 2012-
2013 

19 ha 89 vertical and 12 
horizontal gas wells;  
1 ha stormwater retention 
pond within closure area 

$ 17.4 M Binnie, SHA, SCS, King Hoe 

3W 2013 9.5 
ha 

13 vertical gas wells; 4.5 
ha stormwater retention 
pond within closure area 

$ 15.3 M Binnie, SHA, SCS, Hall 
Constructors (Hall) 

3SE 
partial*  

2014 2.0 
ha 

7 vertical wells, new 
header to serve Phases 2 & 
3 

$ 3.0 M** Binnie, SHA, SCS, Hall 

Total 2009-
2014 

48.0 
ha 

131 vertical and 13 
horizontal wells;  
5.5ha stormwater 
retention  

$47.7 M  

Notes: 
* partial closure - southern & eastern slopes of Phase 3SE only 
** includes cost for install of a new landfill gas header in Phase 1  
ha = hectare (equal to 10,000 m2 or 2.47 acres) 

Remaining Capacity 

As per the draft 2014 Aerial Mapping Report, the remaining capacity as of May 13, 2014 and 
until the end of 2037 is 10,036,885 m3.  
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Closure and Post Closure Costs  

The Landfill’s Operational Certificate requires the City to maintain a reserve sufficient to 

fund closure, post-closure and environmental contingencies related to the Landfill. The Solid 

Waste Capital Reserve (SWCR) was established to address these costs. In 2001, Council set the 
minimum balance of the SWCR at $30,000,000 and directed that the requirements for the 

SWCR be reviewed every five years. At the end of 2014, the closing balance of the SWCR was 

$71,910,000 with a net increase of $3,104,000 from 2013.  

Every year, closure and post-closure costs are reviewed and updated with current available 

information. For the 2014 Landfill Liablity, section 12 of the final DOPC Plan was used as the 

primary resource, subject to updates by City Engineering Staff in February & March 2015. The 
Net Present Value for closure and post closure costs is $114.7 million.  

As required by the 1989 Tripartite Agreement between the Greater Vancouver Sewerage and 

Drainage District (GVS&DD), the Corporation of Delta and City of Vancouver, the GVS&DD is 
responsible for closure and post closure costs based on the proportion of regional waste in 

place at the Vancouver Landfill. The City of Vancouver is responsible to pay for closure and 

post-closure costs for Vancouver and Delta waste.  At the end of 2014, 26.8% of the total 
waste in place at the Vancouver Landfill was regional waste, with the remaining 73.2% 

originated from Vancouver and Delta. This represents an increase of 0.7% for the proportion 

of regional waste since 2013, and corresponds to a current liability for the City of Vancouver 
of $65 million. 

Planned Improvements 

2014 Projects 

The 2013 Hydrogeological Review Report (2013 Review) was completed by SNC Lavalin and 
submitted to the Ministry of Environment in December 2013. Portions of project work that 

continued into 2014 included stormwater sampling from closed areas of the landfill and water 

level and quality monitoring to assess impacts on Burns Bog immediately outside of the 
perimeter drainage ditch. As recommended in the 2013 Review, a program of Landfill 

Geotechnical Investigation was initiated to determine how the impacts of shear stress from 

Landfill settlement on the underlying natural barrier layer could be assessed. The  initial 
program will include drilling, sample collection, laboratory testing and reporting, and will be 

completed in 2015. 

Construction activities for the Phase 2 Closure and Gas System Upgrades and Phase 3 West 
Closure and Gas System Upgrades Projects were substantially complete in 2013, with total 

completion achieved  in June and September 2014, respectively. In 2014 as part of Phase 3W, 

preload for the north header was  undertaken and will be monitored to determine when  
settling has stabilized  for future extension of the ring header from Phase 3 West to Phase 1.  

This expansion is expected in 2017. 

Design for the 2014 Landfill Gas and Leachate Systems Upgrade Project was completed by 
Sperling Hansen Associates and SCS Consulting Engineers in April 2014, and construction 
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awarded to BD Hall Constructors (Hall) in July 2014. The scope of work included installation of 

the following:  

• Cover system including geomembrane on the south slope of Phase 3E, to facilitate 
installation of the new south gas header as well as minimize leachate generation and 

gas emissions. 

• 7 vertical gas extraction wells within the closure area and 6 horizontal gas collectors 
in the operational area of Phase 3SE to maximize landfill gas collection. 

• Drainage infrastructure in Phase 3 Northeast at 20 metres ASL to improve leachate 

management and prepare for future installation of horizontal gas collectors that will 
enhance gas collection.   

• A gas extraction well dewatering system (air supply and leachate removal lines) which 

will be coupled with a new compressor station and pumps in landfill gas wells slated 
for installation in 2015. The system will increase the available screen length in vertical 

gas extraction wells by removing leachate and condensate, to maximize gas collection. 

• Replacement of the south and Phase 1 gas headers to increase effective vacuum and 
capacity, and more effectively manage condensate.  

At the Leachate Pump Station the headwalls and culverts connecting the leachate ditches to 
the wet well were replaced and cracks on the inside of the pre-cast wet well chambers were 
sealed with grouting and injection grouting.  A coating of polyurea was also applied inside the 
chambers to provide a better seal. These measures were undertaken to address concerns 
around localized leakage as described and recommended in the 2013 Hydrogeological Review.  

Hall achieved substantial completion in January 2015. Additional work added to their contract 
including gas well dewatering and additional leachate collection piping installation will be 
completed in summer 2015. The former will include a new compressor station to supply 
compressed air to 15 new pneumatic condensate pumps added to the gas collection system to 
target an effective screen length of 75% in selected vertical gas wells to further increase gas 
recovery. 

Efforts continued to expanding Landfill Gas Utilization   in 2014.  Efforts are underway  
develop a program to clean and upgrade e the landfill gas to pipeline quality for delivery to 

the natural gas system owned by Fortis BC.   

A conceptual design for a new facility entrance and residential drop off area was prepared as 
part of the Landfill Entrance Improvement Project and detailed design and construction are 

slated to follow in 2015/2016. This project is designed to beter separate commercial and 

residential traffic, to reduce traffic congestion, improve safety and provide an expanded 
recycling facility with improved customer experience. 

Upcoming Projects 

The City will continue to characterize stormwater quality and flow with SNC Lavalin and 
Sperling Hansen Associates, respectively, to generate the data necessary for the development 
of a Long Term Stormwater Management Plan.  
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The 2015-2016 Landfill Gas and Leachate Systems Upgrade Project will continue with efforts 
to increase landfill gas collection, and will include new horizontal gas collectors in active 
filling areas, additional header piping and connections, more pumps, and building monitoring 
equipment (to fulfill the requirements of BC’s 2008 Landfill Gas Management Regulation). 
Preparation of the scope of work for engineering design is in progress to allow for 
construction to start in the summer of 2015. 
 
The City is reviewing how best to address failed and fouled wells as part of  development of a 
long term well maintenance program.  
 
Phase 3SE and the Western 40 Hectares are the next areas planned for closure. Consultants 
will be hired in 2015 to initiate the design such that tendering for closure works can be 
undertaken in 2016 with closure construction to follow in 2017. Given the size of the Western 
40 Hectares and need to restrict construction to the summer months, closure activities are 
currently planned in three phases over a three year period (2017-2019). 

A physical Assessment of the Landfill Administration/Operations and Technical Trailer 
Buildings will be undertaken in 2015 to provide better separation of clean and dirty areas for 
staff and identify options for building improvements.   

Waste Quantities 

In addition to Vancouver and Delta, the Vancouver Landfill serves the communities of 

Richmond, White Rock, the University Endowment Lands and portions of Surrey under the 

terms of the 1985 Greater Vancouver Regional Solid Waste Management Plan, 1989 Tripartite 
Agreement and 2010 Integrated Solid Waste and Resource Management Plan. In 2014, the 

total population served by the Landfill is estimated to be 1,060,000 or 43% of Metro 

Vancouver. The remaining waste generated in the region is directed by Metro to the Waste-
to-Energy Facility in Burnaby and Cache Creek Landfill.   

The annual totals for 2013 and 2014 municipal solid waste, demolition waste, cover, road 

construction, and closure materials received at the Vancouver Landfill are provided in Table 
2. The historical quantities are shown in Figure 4. 
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Table 2:  Material Quantities for 2013 & 2014  

Material 2014 Quantity 2013 Quantity 
(tonnes) (tonnes) 

Waste Discharge   
     Municipal Solid Waste 370,561 416,947 
     Norampac landfill Waste1 599 0 

Coquitlam landfill Waste (Big Bin)2 0 2,463 
Bottom Ash3 44,861 21,977 

     Demolition Material 132,721 158,387 
Cover Material   
     Cover Soil* 340,816 405,979 
     Cover Sand* 0 1,303 
     Bottom Ash* 0 13,171 
Road Construction Materials   

Demolition hog* 52,467 47,240 
Wood waste* 4,006 3,230 
Crushed concrete* 19,589 14,738 
Purchased concrete & rock* 23,282 81,550 
Foundry slag* 4,962 3,870 
Foundry sand* 467 400 

Closure Materials   
Aggregate* 60,965 38,332 
Sand & Soil* 28,463 496,645 

Total 1,083,758 1,703,768 
Note: 
* Cover, road construction and closure materials are used beneficially and are not included 
in waste discharge quantities. 
 
 
 
 
 

                                            
1 Norampac Landfill Waste was accepted as industrial waste under authorization from the MOE via 
letter dated Aug 16, 2012. 
2 Coquitlam Landfill Waste was classified as municipal solid waste by AECOM via letter to Metro 
Vancouver dated Oct 18, 2010. The City submitted a letter to the MOE dated Nov 16, 2012 to confirm 
whether approval was required. 
3 Beneficial use of bottom ash was suspended by the MOE by letter dated July 4, 2013. 
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Figure 3:  Historical Waste Quantities  
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Waste Composition 

Metro Vancouver publishes waste composition study reports for the region. The most recent 
report, titled 2013 Waste Composition Monitoring Program, was completed by Tetra Tech EBA 
Inc. and submitted to Metro Vancouver in February 2014. The City of Vancouver partners with 
Metro Vancouver for waste composition studies by coordinating waste audits at the Vancouver 
South Transfer Station. The data is used along with data gathered at the other regional 
facilities to produce the reports. Reports for the studies conducted in 2010, 2011 and 2013 
are available on Metro Vancouver’s website: http://www.metrovancouver.org/services/solid-
waste/about/reports-statistics/Pages/default.aspx  
 
In 2011, the City of Vancouver also partnered with Metro Vancouver to conduct an audit of 
the demolition waste stream at the Vancouver Landfill. The report titled 2011 Demolition, 
Land-clearing, and Construction Waste Composition Monitoring was completed by AET 
Consultants and is also available on Metro Vancouver’s website.  

Municipal Solid Waste Disposal  

Waste disposed of at the Vancouver Landfill is either hauled directly to the Landfill, or 

transferred through the Vancouver South Transfer Station (VSTS) or one of Metro Vancouver’s 
Transfer Stations. In 2014, a total of 370,561 tonnes of municipal solid waste was disposed of 

at the Landfill in Phase 3 East, primarily in the SE portion. Of this, 174,275 tonnes were 

transferred through the VSTS, and 121,007 tonnes were transferred from the Coquitlam, 
North Shore and Surrey Transfer Stations.  

A total of 8,741 tonnes of asbestos waste were received from commercial and residential 

customers in 2014 in accordance with the Transfer & Landfill Operations Asbestos Policy. 
Commercial asbestos waste is received Monday to Friday from 8:00am to 2:00pm for direct 

burial, while residential asbestos waste is received during regular operating hours in a 

dedicated bin in the Residential Drop Off Area. Burials occur a minimum of 20 metres away 
from all other active areas, and include the placement of a minimum of 0.5 metres of cover 

material on the waste. An exposure control plan is in place that includes periodic exposure 

monitoring to minimize the risk of asbestos exposure to Staff. 

Table A1 in Appendix 1 provides a breakdown of material type, origin and disposal location for 

2014. Table A2 provides a breakdown of material type, origin and disposal location for 2013. 

Table A3 shows the breakdown by month of MSW, bottom ash, demolition material, cover 
material, road materials, closure materials, and yard trimmings for 2014. Details on some of 

these materials are included below. 

Other Authorized Waste – Authorizations In Place 

The Landfill’s Operational Certificate restricts the type of waste discharged at the Landfill to 

typical municipal solid waste and other materials specifically authorized by the Ministry of 
Environment.  

As of 1998, the Landfill has been accepting grit from Annacis Island and Lions Gate 

Wastewater Treatment Plants (WWTPs), and since 2000 from Lulu Island and Iona WWTPs as 
well. Grit is primarily composed of materials that are denser than water and may include 

sand, pebbles, cinders, coffee grounds, seeds, cigarette filters and organic matter. Before 
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grit was accepted at the Landfill, testing was conducted to confirm that it is not a Hazardous 

Waste under the Environmental Management Act and to ensure that it is acceptable for 

disposal at the Landfill. To minimize nuisance impacts, containers are tarped, drained and 
sealed at the WWTP to eliminate leakage during transportation to the Landfill. In 2014, 3,444 

tonnes of grit were received for burial at the Landfill. 

In 2005, the Landfill began accepting wastewater treatment plan residuals consisting of grit  
and sludge and scum screenings from Annacis Island WWTP on a trial basisIn October 2008, 

the Ministry of Environment authorized disposal of  wastewater treatment plant residuals 

from the Annacis Island WWTP at the Landfill, and in 2014 a total of 3,933 tonnes were 
accepted for burial. 

In 2012, the Ministry of Environment consolidated the authorizations for the disposal of non-

recyclable WWTP residuals from any of the five Metro Vancouver owned and operated 
WWTPs. As part of the authorization, the City and Metro Vancouver were required to develop 

a sampling and reporting program that meets the City’s needs for operating the Landfill in 

compliance with the OC. In fulfillment of this requirement, Metro Vancouver completes a 
Waste Assessment Form for the Landfill on an annual basis to confirm that the WWTP 

residuals are not Hazardous Waste. Further, Metro Vancouver completes characterization 

sampling and reporting on a biennial basis. The most recent characterization was completed 
in 2013 with reporting extending into 2014.  All waste was classed as non-hazardous. 

In November 2009, the Landfill began accepting drinking water treatment plant residuals 

(WTR) from the Seymour Capilano Filtration Plant on a trial basis. The residuals consist of silt 
and sediment from the raw water reservoir, and the coagulants added to bind that sediment 

together. In November 2011, the MOE authorized the ongoing disposal of WTR at the Landfill. 

Approximately 7,595 tonnes of WTR were accepted at the Landfill in 2014. 

In August 2012, the City received authorization from the Ministry of Environment for the 

disposal of approximately 220,000 tonnes of industrial refuse mined from the former 

Norampac Landfill (‘Norampac waste’), and received 48,347 tonnes later that year.  In 2013, 
the majority of the remaining Norampac waste was hauled to another facility. In 2014, 

approximately 600 tonnes remained and were received at the Landfill in Phase 3 Southeast 

following confirmation from the Ministry of Environment.    

Demolition Material    

Demolition material is mainly wood waste with small amounts of soft construction material, 
which has to meet the minimum criteria for wood content of 80%. Gypsum, asbestos, 

putrescible material and Hazardous Wastes are prohibited. Since 1993, demolition material 

has been recorded separately from excavation material because it has been accepted for a 
fee. In 2014, a total of 132,721 tonnes of demolition material were accepted for beneficial 

use with the majority (80%) going to the Western 40 Hectares for contouring and the 

remainder to Phase 3 for the construction of temporary access roads and berms for trenching 
in landfill gas horizontals as per the DOPC Plan.  

Bottom Ash 

In 2001, bottom ash from the regional Waste To Energy Facility (WTEF) was first accepted as 
subgrade material for an expansion of the Vancouver Landfill Composting Facility. Starting in 
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2002, it was used as a substitute for sand as an intermediate cover at the active face of the 
Landfill. In 2008, the Ministry of Environment granted beneficial use status to bottom ash. 
The approval was contingent on confirmation that bottom ash is not Hazardous Waste, and 
excluded bottom ash from the annual tonnage limit as per the OC of 750,000 tonnes. Bottom 
ash was subsequently used to offset daily cover soil needs and as road base, and is covered as 
soon as operationally feasible according to the Bottom Ash Management Safety Operating 
Procedure.  
 
In April 2013, the City received notification from Metro Vancouver that two sets of bottom ash 
test results exceeded regulatory environmental standards. Bottom ash was subsequently 
stockpiled upon receipt pending the receipt of associated test results. In July 2013, the 
Ministry of Environment approved Metro Vancouver’s Interim Bottom Ash Management Plan 
(May 21, 2013) subject to ten conditions, including suspension of beneficial use until further 
notice. Bottom ash from April 2013 through to year end was landfilled. In November 2013, the 
Ministry of Environment accepted Metro Vancouver’s Bottom Ash Management Plan (August 
30, 2013) subject to six conditions.  
 
In January 2014, one of the conditions for evaluating test results was modified to allow 
bottom ash to be landfilled as long as all environmental test results are considered in the 
statistical analysis, and the 90th percentile and 95% upper confidence level on the mean are 
below the environmental standards. Ten weeks-worth of bottom ash received in 2013 and 
totaling 10,651 tonnes was landfilled in 2014 following receipt of acceptable test results, 
while 44,861 tonnes of bottom ash were received at the Landfill in 2014 and are reported in 
Table 1 and Appendix 1.   

Cover Materials  

Cover soil for Landfill operations is primarily excavation material generated by sewer, water 

and street construction activities in the City of Vancouver and The Corporation of Delta.  In 

2014, the Landfill received a total of 340,816 tonnes of soil for use as daily and intermediate 
cover on active landfill cells. Approximately 40% of the soil received is direct hauled to the 

active face for use. The remaining 60% is stockpiled southwest of the Compost Facility and 

hauled to the active face by the City’s on-site contractor on an as needed basis. In addition to 
soil, reusable tarps are used on a regular basis in lieu of daily cover, and are deployed using 

the bulldozer at the Active Face. 

Historically sand was also used for landfill cover. Up until 2002 it was generated through on-
site dredging, and subsequently, purchased as necessary. While sand is no longer used for 

cover given that surplus soil is available, sand is still purchased and used at the Compost 

Facility for blending with compost and sale for use by COV Streets Operations. A total of 198 
tonnes of sand was purchased and delivered to the Composting Facility in 2014.  

Road Construction Materials  

Road construction materials for access roads on the active areas at the Landfill include 

purchased and recycled concrete, demolition (demo) hog, foundry slag and foundry sand, and 

wood waste. Recycled crushed concrete comes from municipal construction activities in 
Vancouver. Demo hog is ground construction wood waste received at a nominal fee from local 

wood waste processors for use as top dressing on tipping pads.   
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In July 2003 and May 2004, the City began receiving foundry slag and sand respectively, for 

use as road base.  Before these materials were approved to be accepted at the Landfill, 

testing was conducted to show that foundry slag and sand are not Hazardous Wastes under 
the Environmental Management Act.   

Since January 1, 2011, residential quantities of clean wood waste have been accepted at the 
Landfill at a reduced fee as set by Metro Vancouver to encourage diversion. The wood waste 
was mostly ground and used as road base and topped with demo hog. Starting in September 
2011 at the Landfill, this was expanded to include all wood waste free from fixtures. Over 
4,000 tonnes of wood waste were used beneficially in 2014. 

Closure Materials 

Engineered cover systems constructed at the Landfill include a geomembrane liner as an 
impermeable barrier; aggregate to convey landfill gas and stormwater to collection systems 
below and above the liner, respectively; and, soil to support the growth of grass and future 
vegetation.  
  
In 2014, Hall Constructors sourced approximately 12,153 tonnes of aggregate and 27,300 
tonnes of soil & sand for closure activities, while the City sourced the remaining 48,811 and 
1,164 tonnes of aggregate and soil & sand, respectively. A portion of the material remains 
stockpiled at the Landfill for future closures. 

Waste Reduction & Recycling Initiatives 

Residential Drop-Off Area 

The on-site transfer station, known as the Residential Drop-Off area (RDO), offers a recycling 

area for large items not typically included in curbside collection programs (mattresses, 
gypsum, scrap metal, white goods) and a number of Product Stewardship Program Materials 

(cell phones, household batteries, lead acid batteries, smoke alarms, tires, thermostats, used 

oil, used oil filters). On May 19, 2014, the City expanded collection to include all forms of 
packaging and printed paper covered by the new provincial Stewardship Program, and under 

contract to Multi-Materials BC. New materials collected included plastic foam packaging, 

plastic bags and overwrap, and glass bottles and jars. 

Recycled quantities are provided in Table 3.  The total amount of material recycled in 2014, 

excluding the materials measured in litres and units, was 2,794 tonnes, compared to 3,104  

tonnes in 2013.  
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Table 3:  2013 & 2014 Recycling Quantities 

Item 
Quantity   

2014 2013 units 

Cardboard (OCC)1 

238 
152 tonnes 

Mixed Paper (MPP) & Newspaper (ONP)1 54 tonnes 

Electronics – Broken Display Devices1, 2 0 16 pallets 

Electronics & Small Appliances1  120 118 tonnes 

Glass Jars & Bottles1 0.6 0 tonnes 

Gypsum 1,508 1,781 tonnes 

Household Batteries & Cell Phones1 0.6 0.6 tonnes 

Items for Re-use 9 9 tonnes 

Lead Acid Batteries1 15 19 tonnes 

Mattresses 8,081 7,388 pieces 

Plastics Bags & Overwrap1 4 0 tonnes 

Plastic Containers1 13 2 tonnes 

Plastic Foam Packaging1 4 0 tonnes 

Product Care Items (Paint, Aerosol, Solvent)1,3 7 10 tonnes 

Propane Tanks 1,202 839 units 

Refrigerators, Freezers & Air Conditioners 1,367 1,666 units 

Scrap Metal 845 921 tonnes 

Smoke Alarms1 0 51 units 

Thermostats1 0 0 kgs 

Tires1 39 38 tonnes 

Waste Antifreeze1, 3 1,315 1,538 litres 

Waste Oil1 10,500 13,300 litres 

Waste Oil Filters1 2 tonnes 10 drums as noted 

Total4 2,796 3,104 tonnes 
Notes: 
1 product stewardship program material 
2 accepted unofficially with a load for disposal or recycling 
3 abandoned or recovered from waste stream 
4 does not include items Electronics – Broken Display Devices, Mattresses, Propane Tanks, Smoke 
Alarms, or Waste Antifreeze/Oil/Oil Filters (2013 only). 

 
 

Gypsum and household hazardous wastes (HHW) are prohibited from disposal in the Landfill.  

Gypsum is accepted at a charge to cover the costs for transportation and recycling. The 
storage bunker was upgraded in 2013 to include a cover. Batteries and used oil related items 

(oil, filters and containers) are the only HHW items accepted at the RDO. However, other 

types of HHW such as paint, pesticides, antifreeze, and flammables, are periodically 
abandoned or recovered by staff from disposal. These items are sorted into a temporary 

storage facility in the RDO area for collection by contracted professionals.   
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A program initiated in 2011 was the diversion of items of value for reuse including  electronics 

and small appliances through a partnership with the Salvation Army. The non-profit 

organization provided a trailer for the collection of items that could potentially be resold, 
such as furniture, housewares and functioning electronics. Staff screened incoming loads and 

worked with customers to set aside the appropriate materials. No scavenging was permitted. 

Since the Salvation Army operates in partnership with the product stewards for Electronics 
(Encorp) and Small Appliances (Product Care), they also accept end-of-life electronics for 

management under the established stewardship programs. Electronics and small appliances 

were accepted from customers with a load of garbage and/or recyclables. The partnership 
with the Salvation Army diverted approximately 28 tonnes of material for reuse and 610 

tonnes of electronics and small appliances since 2011. 

Broken display devices that have been recovered from the waste stream are set aside in 
Supersacks by Staff and picked up by Encorp for management as HHW. 

Disposal Bans  

Since 2008, the City of Vancouver has implemented several disposal bans to reduce the 

amount of material being landfilled that could instead be recycled, and to follow BC’s 

Recycling Regulation (defines materials to be accepted under provincial Product Stewardship 
Programs) and Metro Vancouver’s Tipping Fee Bylaw. Banned materials include all items 

accepted under provincial Product Stewardship programs and curbside collection programs, as 

well as materials that are hazardous or could create operational impact. The bans are 
enforced by Metro Vancouver’s Inspection Officers that randomly visit the City’s disposal 

facilities. Appendix 2 contains a complete list of materials that are accepted for recycling at 

the Vancouver Landfill, and those that are banned4 from disposal as garbage.      

Yard Trimmings Collection and Composting 

Since 1995, the Landfill has operated a composting facility for yard trimmings as a means to 

divert a significant tonnage of organics from disposal. In 2000, City crews began collecting 
residential yard trimmings at the curbside for composting at the Landfill. In 2006, this 

curbside collection was automated to reduce injuries to collection workers.  

 
In April 2010, the City added food scraps to the curbside collection program for single family 

residents. Since food scraps are not authorized for composting under the Landfill’s 

Operational Certificate, commingled yard trimmings and food scraps from this program are 
directed to a private composting facility in the region.    

 

The yard trimmings delivered to the VSTS and Landfill continue to be composted at the 
Landfill Composting Facility. In 2014, a total of 22,005 tonnes of yard trimmings were 

received. 

  
                                            
4 The materials banned from disposal as garbage by the City of Vancouver are defined in the City’s 
Solid Waste Bylaw (No. 8417), Schedules E to G. The Bylaw schedules make a distinction between 
banned, prohibited and Product Stewardship Program Materials, however all are referenced as 
‘banned’ in this report for simplicity. The terminology used for the three categories of banned 
materials was revised for the 2015 Bylaw.    
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The static windrow composting method is utilized to process the trimmings into finished 

compost over a period of six or more months. Material is ground up and placed in windrows 

(piles) that are turned regularly using front end loaders, to maintain optimal oxygen and 
temperature levels through the piles. After a minimum of six months in windrows, the 

material is screened and stockpiled for curing and subsequent sale or donation.   

A total of approximately 17,454 cubic meters of finished compost was distributed in 2014, 
which accounts for the sale of 16,073 cubic metres, plus the donation of 1,019 cubic metres 

to school groups, community gardens and other community programs, as well as the 

Corporation of Delta and City of Vancouver residents during free compost campaigns in April 
and May, respectively.   

Compost quality is compared to standards set out in the Ministry of Environment’s Organic 

Matter Recycling Regulation. In 2014, the compost met the standards for unrestricted 
distribution for all parameters listed in the Regulation.  A summary of the compost quality 

and the standards for unrestricted use is provided in Table 4. 

Table 4:  Compost Quality for 2014 

Parameter 
BC Standard 2014 Mean Value 

mg/kg unless stated mg/kg unless stated 

Arsenic 13 6.4 

Cadmium 3 0.6 

Chromium 100 24.3 

Cobalt 34 5.4 

Copper 400 76.2 

Lead 150 43.3 

Mercury 2 0.1 

Molybdenum 5 1.8 

Nickel 62 18.0 

Selenium 2 <0.5 

Zinc 500 196.9 

Foreign Matter 1  0.20 

 

Diversion Projections 

In 2010, waste diversion reached 55% in Metro Vancouver. The 2010 Integrated Solid Waste 
and Resource Management Plan established future diversion targets of 70% diversion by 2015 
and 80% diversion by 2020. The Plan outlines initiatives for achieving these rates which 
include diverting demolition, landfill clearing and construction waste for recycling, as well as 
food waste to composting and energy recovery.  The City of Vancouver strongly supports these 
targets and initiatives as demonstrated by Council’s commitment to the Greenest City 2020 
Action Plan (City of Vancouver, 2011) which can be found at: http://vancouver.ca/green-
vancouver/greenest-city-2020-action-plan.aspx. The Plan sets a target of reducing solid waste 
going to the Landfill or Waste to Energy Facility by 50% from 2008 levels by 2020.  
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As per the Metro Vancouver Recycling and Solid Waste Report 2013  available online5, 60% of 
the materials generated in the region in 2013 were recycled or diverted from disposal. 

Environmental Protection Programs 

Leachate Management 

Leachate, which is defined as the product of water percolating through refuse, is collected in 
a double ditch system around the perimeter of the Landfill as shown in 5. The inner ditch 

collects leachate, while the outer ditch collects clean water that runs off adjacent land. The 

outer ditch is maintained at a higher level than the inner ditch to contain leachate in the 
inner ditch. The leachate is then transported from the pump station located in the southwest 

corner of the Landfill through force mains to the Annacis Island Wastewater Treatment Plant 

(WWTP) under Waste Discharge Permit SC-100168-FSA.  Construction activity at the pump 
station in 2014 included replacement of aging headwalls and culverts, and repairs to and 

coating of the inside of the wet well. Additional details are included in the Planned 

Improvements section of this report. 

In addition to leachate from the waste, surface and stormwater runoff from the site is 

collected for discharge to the pump station for delivery to the WWTP.  At the end of 2013, 

approximately 90,000 m3 of surface and stormwater retention capacity was created when two 
internal storage ponds running south to north between the Compost Facility and Phase 1 

Closure Area were installed. Valves between the discharge from the retention ponds and 

perimeter leachate ditch are closed at the start of significant precipitation events as per 
Standard Operating Procedures for Runoff Management. Pumps are in place for use in 

extreme rain events to pump combined leachate and runoff from the leachate perimeter 

ditch into the retention ponds. The valves are opened and the leachate/runoff water is 
released into the system once the load on the downstream system is lower. This retention 

capacity was put to use during the Leachate Pump Station headwall and culvert replacement, 

and wet well repairs. 

     

The annual fees associated with leachate/runoff management include a conveyance fee paid 

to the Corporation of Delta for the use of the sewer system, and an industrial discharge fee 
made up of capacity and usage components for the treatment of the leachate at the WWTP. 

The capacity and usage charges account for biological oxygen demand (BOD), total suspended 

solids (TSS) and flow. In 2014, the cost associated with leachate conveyance and treatment 
totaled $2,657,880. Approximately 75% of this cost was associated with conveyance.  

                                            
5 http://www.metrovancouver.org/services/solid-waste/about/reports-statistics/Pages/default.aspx  
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Figure 4:  Leachate Collection System 

Monthly leachate flow and precipitation data are provided in Table 5. Starting in 2014, 

precipitation is reported from Burns Bog weather station 1102415 as opposed to the 

Vancouver Airport given the former is closer to the Landfill. The annual precipitation 
recorded at the Burns Bog weather station in 2014 is approximately 164 mm or 13% lower than 

measured at the Vancouver Airport, so the ratio of leachate flow to precipitation volume will 

be higher than previous. 

A total of 2,172,860 m3 of leachate/runoff was pumped to Annacis Island in 2014. Due to a 

flowmeter fault that occurred in early January,resolved in February, the flows for January 

and February were estimated by City Engineering Staff using pump current, discharge 
pressure and pump speed, which were still available during the fault period. Additional 

details on the leachate discharge review and reconciliation are included in Table 7 and 

Appendix 7. 

The total discharge represents 88% of the total precipitation volume. The remaining volume is 

lost from the Landfill surface through evaporation. Leachate/runoff from the Vancouver 

Landfill is considered dilute compared to other municipal solid waste landfills because of the 
high volume of runoff from precipitation that is treated as leachate from the site.   

A natural barrier layer protects the groundwater beneath the Landfill and surrounding Bog 

from leachate contamination. The 2013 Hydrogeological Review confirmed that the barrier 
layer continues to function effectively and exceeds the level of protection for natural control 

landfills required by the Ministry of Environment’s Landfill Criteria for Municipal Solid Waste.  



   
  
 
 

2014 Vancouver Landfill Annual Report   Page 19                                 

Table 5:  2014 Leachate Flow Volumes and Precipitation 

Month 
Leachate  

Flow 
Precipitation3 

Precipitation 
Volume 

Ratio of Leachate Flow 
to Precipitation Volume 

 (m³) (mm) (m³)  

January1,2 266,944 109.8 247,050 108% 

February2 251,631 126 283,500 89% 

March1 404,473 104.4 234,900 172% 

April1 164,016 65.1 146,475 112% 

May 151,494 82.2 184,950 82% 

June 60,818 35.6 80,100 76% 

July1 44,136 12 27,000 163% 

August 15,773 12 27,000 58% 

September 34,496 67.9 152,775 23% 

October 124,439 161.3 362,925 34% 

November 300,572 172.1 387,225 78% 

December1 354,068 148.3 333,675 106% 

Total 2,172,860 1,097 2,467,575 88% 

Notes:  
1 The high ratios of leachate flow to precipitation volume reported in Jan, Mar, Apr, Jul and Dec are 
due to the release of stored water, which occurs when the landfill becomes saturated. 
2 Flows were calculated due to flowmeter fault. 
3 Recorded at Delta Burns Bog Station 1102415  

Leachate Generation Control Measures 

Leachate generation at the Landfill is controlled through a number of mechanisms, which 
include the following: 

• Progressive closure of completed phases, with an impermeable geomembrane cover 
system installed to minimize infiltration and leachate generation. 

• Use of daily and intermediate cover at the active face and keeping the active face as 
small as possible to minimize infiltration and water from precipitation entering the 
refuse. 

• Erosion control measures on side slopes, such as swales and downchutes, to convey water 
to internal ditches.  

Water Quality Monitoring Program & Annual Review 

The Landfill’s Water Quality Monitoring Program includes leachate, surface water and 
groundwater monitoring locations around the Landfill.  Samples are collected  to monitor for 

any migration of leachate into the surrounding environment. The groundwater wells consist of 

shallow wells in the peat aquifer that range in depth between 2.5 – 4 m, as well as deep wells 
in the sand aquifer that range in depth between 6 – 9 m.   

In 2014, 12 surface water locations, 17 shallow groundwater wells, and 18 deep groundwater 

wells were grab-sampled quarterly. Well and sampling locations are shown in Appendix 3. 
Additionally, a 24-hour composite sample representing the leachate pumped to Annacis Island 
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Wastewater Treatment Plant was taken monthly. Samples were analyzed for  the parameters 

listed in Appendix 2.  

Consultants hired by the City have completed annual reviews of the water quality monitoring 
program each year since 1999. The executive summary from the Review of the 2014 Water 

Quality Monitoring Data prepared by SNC-Lavalin Environment (SLE) is included in Appendix 6. 

Recommendations contained in the 2014 review are provided below. 

1. It is recommended that an EM 31 electrical conductivity survey be conducted in the 
vicinity of Station 70 in 2015, aligned along the Landfill leachate forcemains, to determine 
whether or not the cause of the strongly elevated leachate indicator parameters observed 
at Station 70 since late in 2013 are associated with leakage from a leachate forcemain or 
forcemains. Should the EM31 survey results be inconclusive, an intrusive site investigation 
should be undertaken in the vicinity of Station 70 aligned along the forcemains to map the 
leachate plume distribution and to identify the leachate source.  Development of a scope 
of work is underway to address the observed water quality trend at Station 70. 

2. An evaluation of longer-term staff gauge levels and corresponding ditch maintenance 
activities in the south drainage ditch should be undertaken, along with a more regular 
assessment of south perimeter ditch gradients in 2015 to better optimize hydraulic 
containment. 

3. Consideration should be given to installation of continuous water level recorders at the SG 
locations to confirm positive inward groundwater hydraulic gradients are being maintained 
within the perimeter ditch system and identify transcription errors from manual readings.  

4. Shallow and deep monitoring wells installed in the vicinity of the pump station in 2013 to 
investigate the source of elevated water quality parameters in deep well 23 should be 
sampled annually beginning in 2015 for the full suite of Landfill monitoring program 
groundwater quality parameters to assess the effectiveness of the upgrades to the 
wetwell and leachate ditches in 2014.  

5. As elevated ammonia and electrical conductivity concentrations in shallow well Station 25 
have substantially decreased during 2014, approaching baseline conditions, the well 
should continue to be purged, sampled and maintained. 

6. Further purging and sampling of the eight replacement groundwater monitoring wells 
installed in 2013 should be undertaken to determine if the anomalous water quality 
observed in some of these wells is a transient phenomenon or not.  

7. OC wells 1 and 60 are no longer necessary to be sampled, given that replacement wells 
120 and 121 provide representative background groundwater quality conditions, and thus 
should be decommissioned. In addition, non-OC wells 71, 74 and 75 are no longer 
sampled, and should be decommissioned during 2015. 

8. It is recommended that existing wells continue to be sampled alongside new replacement 
wells until the water quality in the replacement wells becomes representative, after 
which the existing wells should be decommissioned following amendment of the OC. 

9. The City should consider preparing an application to MOE for exemption of drinking water 
standards in the deep aquifer based on the non-potable water quality (due to naturally 
elevated iron levels). 
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Landfill Gas Management System 

The City of Vancouver has operated an active landfill gas (LFG) collection and flare system 
since 1991. The system was initially installed to control odour and had the added benefit of 
reducing greenhouse gas emissions. In December 2002, the City entered into a 20-year 
agreement with Maxim Power (‘Maxim’) for landfill gas utilization and the following year 
Maxim commissioned a gas conditioning facility at the Landfill. In 2014, Maxim sold their 
equipment for landfill gas conditioning (located at the Landfill Gas Flare Station) and co-
generation facility (located off site) to Village Farms International, owners and operators of 
the greenhouse site that hosts the co-generation facility. Currently, a small portion of the gas 
is directed to the Landfill Administration buildings where it is used to provide space heat.   
 
An overview of the landfill gas management system is shown in Figure 6.  

 

 

Figure 5:  Landfill Gas Collection & Beneficial Use System 

 
The total volume of landfill gas (LFG) collected in 2014 is reported in two ways in this 
section: 

1. As measured by individual meters; and,  
2. On a normalized basis (to 50% methane by volume) as per the methodology used by the 

Ministry of Environment in Section 3.2 of the 2010 Landfill Gas Management Facilities 
Design Guidelines (LFG Guidelines). 

 
The total volume of landfill gas collected at the Vancouver Landfill in 2014 was 58,728,137 m3 
with an average methane concentration of 52.4% by volume, or 61,491,284 m3 of LFG 
normalized to 50% methane by volume. This represents a 0.5% increase over the amount of 
gas collected in 2013.  
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The total volume of LFG collected in 2014 equates to approximately 20,196 tonnes of 
methane or 504,893 tonnes CO2e. It is equivalent to the emissions approximately of 100,979 
vehicles.  
 
In 2014, approximately 62% of the LFG collected was directed to beneficial use, and the 
remaining 38% was flared. Comparatively in 2013, approximately 57% of the gas was directed 
to beneficial use. The City is currently pursuing options for additional beneficial use capacity 
through the Landfill Gas Utilization Project (see page 4 for further details). 
 
In 2014, the average LFG collection efficiency at the Vancouver Landfill was 60%, which is the 
same as in 2013. It is noted that the 2014 collection efficiency is lower than the performance 
objective of 75% collection efficiency target established in the LFG Guidelines.  The City is 
continuing its efforts to increase landfill gas collection efficiency in 2015 and beyond. 
 
A number of collection works projects were undertaken at the Landfill in 2014: 
 

• Phase 3SE LFG works;  
• Phase 2/3 South Header replacement;  
• Phase 1 Header replacement;  
• Phase 3 SE Lift 3 Leachate Collector; and  
• Phase 3 SE Cover System Extension. 
 

Planned works in 2015 are detailed in the Planned Improvements Upcoming Projects section 
above. 
 
Details can be found in the 2014 Annual LFG Report for the Vancouver Landfill. 

Landfill Gas Migration & Emission Monitoring Program 

 
In October 2000, the City retained an independent consultant to implement the Landfill Gas 

Migration and Emission Monitoring Program. Since June 2001, ambient air has been routinely 

monitored in confined spaces, on-site buildings, at the flare station and at property boundary 
monitoring stations. Sampling at all locations is conducted using portable gas analyzers at a 

frequency of once every four weeks.  

The flare station and confined spaces are tested for combustible gases, oxygen and hydrogen 
sulphide. On-site buildings are also tested for carbon dioxide. Property boundary stations 

(total of 106) are tested for total organic carbon (as methane; TOC) and hydrogen sulphide. 

Hydrogen sulphide is measured as a surrogate for the odorous compounds typically found in 
MSW landfills. The human nose can detect hydrogen sulphide at a concentration of less than 1 

ppm with a Recognition Threshold of 0.0047 ppm or 4.7 ppb hydrogen sulphide. The 

Recognition Threshold is the concentration at which 50% of humans can identify the odourant. 
This change in measurement criteria was undertaken by the City of Vancouver in an effort to 

better monitor landfill odour.  

In 2014, the perimeter test results were consistent with the historical pattern of generally 
low total organic carbon (TOC) readings, and had an average of less than 10 ppm. No test 
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locations had readings exceeding the 50 ppm guideline for TOC, or any readings for hydrogen 

sulphide above 3.5 ppb. 

There were no odour complaints for the Vancouver Landfill in 2014. 

Operational Information  

Nuisance Waste 

In 1999, a database was created to track nuisance waste accepted at the Landfill. Nuisance 

waste is defined as material that requires special consideration, documentation, handling or 
disposal (such as direct burial). These materials typically originate from small businesses or 

light industry and are not classified as Hazardous Waste under the Ministry of Environment’s 

Hazardous Waste Regulation. The waste generator completes a Waste Assessment Form and 
submits it for review and approval by City staff. Waste Assessment Forms are entered into the 

database from which summary reports can be generated. Table 6 lists the types of nuisance 

wastes and quantities received at the Landfill in 2014. 

Table 6:  2014 Nuisance Waste Quantities 

Material 
2014 Quantity 

(tonnes) 

Soil containing asbestos waste 272 

Food 237 

Plant material 99 

Bricks under destruction order 39 

Paint chips 38 

Netting & rope 43 

Mineral wool insulation 34 

Plaster 30 

Soil containing invasive plant material 29 

Seafood & fish waste 27 

Non-recyclable plastic waste 17 

Non-recyclable tires 15 

Other[1] 59 

Total 940 

 Notes: 
* Other includes dredge and dock waste, non-recyclable wood, rubber hoses, items 
ordered for destruction, and non-recyclable mattresses.  

Bird Control 

Birds, particularly gulls, are a nuisance at landfill sites. In large numbers, they create a 

negative image of landfills and scatter litter onto surrounding areas. Birds are also a potential 
aviation hazard. In 1994, a trial program was initiated using an austringer (a trainer with a 

hawk) to control gulls at the Vancouver Landfill.  
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A formal program using birds of prey started in July 2001. The presence of predatory birds 

near the active face discourages gulls and other birds from approaching the waste. Several 

Harris hawks and Peregrine Falcons are utilized. Noisemakers (bangers and screechers) and 
other disturbance techniques are also used as part of the Bird Control Program. 

Household Hazardous Waste 

Household hazardous wastes (HHW), such as paints and pesticides, are prohibited from 

disposal at the Vancouver Landfill. However, residents periodically abandon or discard HHW in 

loads of refuse. 

In 1993, a storage facility was set up at the Vancouver Landfill for abandoned HHW. The 

facility was upgraded in 1999 to provide a larger covered drop-off area and improved 

security. The facility consists of a fenced area where HHW waste is placed into 45-gallon 
drums, tub skids or a fireproof storage cabinet. A HHW contractor regularly removes and 

safely disposes of the waste. 

In 2014, the total cost of contracted services for the removal and disposal of HHW was 
approximately $24,386 compared to $11,106 in 2013. Cost fluctuations from year to year are 

consistent with historical trends. Note that City staff time to segregate and pack the 

materials is not included in the costs above. 

Operating Problems and Corrective Actions 

The operating problems and corrective actions taken in 2014 are detailed in Table 7. 
 

Table 7: 2014 Operating Problems and Corrective Action 

 Problem Description Corrective Action 
1 Leachate 

Flowmeter 
Fault 

In early February, City Staff 
identified a fault in one of the two 
leachate flowmeters measuring 
discharge to the sewer system; 
several of the daily flows recorded 
for January were well above 
capacity. 

City Electricians were contacted to 
diagnose and repair the fault. The 
flowmeter cable extending from the 
controller to the junction box was 
replaced in late February. The City’s 
Pump Station Engineer then calculated 
daily discharge values for the fault 
period using pump current, discharge 
pressures and pump speed. The 
methodology and calculated flow 
rates were reported to the GVS&DD by 
letter on July 18 (attached as 
Appendix 7) and accepted via a 
response letter on July 31. 
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 Problem Description Corrective Action 
2 Site Access 

Changes 
In late 2013, access to the 
Vancouver Landfill changed due to 
the opening of the South Fraser 
Perimeter Road; from River Road 
(accessible in both directions), to 
Highway 99 (southbound access 
only, left at for at exit 26). Limited 
signage on Highway 99 presented 
challenges for customers accessing 
the site. 

City Staff had maps created and 
posted on the Landfill webpage to 
provide access directions from various 
approaches to the site. 

Weighmasters addressed complaints 
received at the Weighscales, 
explained that the Ministry of 
Transportation and Infrastructure 
(MOTI) is responsible for signage on 
the Highway, and provided contact 
information for MOTI.  

City Staff brought concerns to MOTI 
and provided suggested locations for 
signage. 

MOTI installed signage at Exit 26 to 
provide direction to stay left at the 
fork in November 2014.  

  

Operational and Maintenance Expenditures 

The total spent in 2014 for operational and maintenance at the Vancouver Landfill was 

$16,873,894 as detailed in Table 8. 

Table 8:  2014 Operational and Maintenance Expenditures 

Item* 
2014 

Expenditure 

Salaries, Administration, Wages & Fringe Benefits  $4,473,025  

Vehicle & Equipment Rental  $4,591,910  

Insurance, Taxes, Loan Payments, Utilities, Building Maintenance, Permits & 
Landscaping 

 $2,337,098  

Recycling  $247,791  

Roads and Cover  $667,690  

Water Quality, Gas Management, Ditch Maintenance, Bird Control, 
Household Hazardous Waste Disposal, etc. 

 $728,837  

Consulting Projects (Leachate Upgrades, Gas, etc.)  $185,322  

Sewer and Soil Deposit Fees  $3,023,320  

Weighscales $618,899 

Total $16,873,894 

Note: 
* Items do not include capital loan repayments and other cost allocations.  
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Public Complaint and Resolution Log  

In 2014, the Landfill logged 27 complaints, up from 16 in 2013.  The Public Complaint and 
Resolution Log for 2014 is available in Appendix 5.  

Over half of complaints received were related to the change in access to the Landfill from 

River Road to Highway 99 Southbound exit 26, and lack of signage on Highway 99 and at the 
exit. The City made requests to the Ministry of Transportation and Infrastructure (MOTI) and 

provided customers with MOTI’s contact info for follow up. MOTI installed a sign at Exit 26 in 

late 2014.   

Other complaints received were related to rates, lack of promotion of the ‘Keep Vancouver 

Spectacular’ (KVS) campaign, rude staff, compost delivery, and materials accepted, or were 

misdirected to the Landfill. 
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Appendix 1:  Annual Waste Quantities    

Table A1:  2014 Disposal Summary 

 

 

 

 

Cover

 VSTS MSW  VLF MSW  Total MSW 
 Bottom 

Ash 
 Demo  Cover Soil  Demo hog 

 Wood 

Waste 

 Crushed 

Concrete & 

Asphalt 

Grindings 

 Purchased 

Aggregate 

 Foundary 

Slag 

 Foundary 

Sand 
 Aggregate 

 Sand & 

Soil 

 VSTS Yard 

Trimmings 

 VLF Yard 

Trimmings 

 Sand for 

Blending 

 tonnes  tonnes  tonnes tonnes  tonnes  tonnes  tonnes tonnes  tonnes  tonnes  tonnes  tonnes tonnes tonnes  tonnes  tonnes  tonnes

Vancouver Residential Collection 37,109 37,109

Vancouver Non-Residential Collection 7,958 84 8,042 353 5,412

Vancouver Other 80,249 8,515 88,764 60,273 268,567 8,110 396 4,042 21,758 50,271 17,908 12,652 208 198

Delta Public Works 4,323 4,323 70,280 54 13,375 234

Delta Residential Drop-Off 38 6,563 6,601 1,975 15 1,955

Delta Commercial 251 11,305 11,556 3,669 1,836 307 181 885 1 189

Delta Residential Contractor 14,916 14,916

Richmond 44,640 6,207 50,847 19,019 1,668 432 526 192 77 122

UEL 2,963 109 3,071 37 108 719 63 53

Surrey 259 4,585 4,844 19,177 46 777 1,524 10,300 20 457

White Rock 13 868 882 2,416 45 120 0 144

 Other Municipalities* 795 2,833 3,628 44,861 28,130 25 42,291 70 41 4,962 467 10,694 87 25

Coquitlam Resource Recovery Transfer 31,390 31,390

North Shore Transfer Station Transfer 74,918 74,918

Surrey Transfer Station Transfer 14,699 14,699

Water Treatment Plant Residuals 7,595 7,595

Sewage Treatment Plant Residuals 7,377 7,377

Norampac Landfill Waste 599 599

Totals 174,275 196,885 371,160 44,861 132,721 340,816 52,467 4,006 19,589 23,282 4,962 467 60,965 28,463 13,259 8,747

Total Materials to Vancouver Landfill 1,083,758  

* Burnaby, City of Langley, City of North Vancouver, Coquitlam, District of North Vancouver, District of West Vancouver, Langley Township, Maple Ridge, New Westminster, Pitt Meadows, Port Coquitlam, Port Moody.

Source

Waste Discharge  Road Construction   Closure  VLF Composting
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Appendix 1:  Annual Waste Quantities 

Table A2: 2013 Disposal Summary 

 

 

 

 VSTS MSW  VLF MSW  Total MSW 

 Bottom 

Ash 

Landfilled 

 Demo 
 Cover 

Sand 
 Cover Soil 

 Bottom 

Ash 
 Demo hog 

 Wood 

Waste 

 Crushed 

Concrete & 

Asphalt 

Grindings 

 Purchased 

Aggregate 

 Foundary 

Slag 

 Foundary 

Sand 
 Aggregate  Sand & Soil 

 VSTS Yard 

Trimmings 

 VLF Yard 

Trimmings 

 tonnes  tonnes  tonnes tonnes  tonnes  tonnes tonnes  tonnes tonnes  tonnes  tonnes  tonnes  tonnes tonnes tonnes  tonnes  tonnes

Vancouver Residential Collection 45,246 45,246

Vancouver Non-Residential Collection 7,626 60 7,686 9 4,958

Vancouver Other 86,389 5,706 92,095 62,503 312,205 12,327 234 2,862 68,066 272,443 13,664 165

Delta Public Works 4,012 4,012 87,436 4 10,875 12 25

Delta Residential Drop-Off 40 8,822 8,862 1,830 13 2,015

Delta Commercial 308 11,680 11,988 4,875 946 6,338 196 110 38 43,561 4 175

Delta Residential Contractor 55 14,817 14,872

Richmond 50,826 6,640 57,466 40,626 357 65 286 9 1,360 24,895 87 142

UEL 3,219 364 3,582 271 0 32,179 37

Surrey 62 4,547 4,609 21,881 548 44 5,675 16,958 25 407

White Rock 10 613 622 1,952 105 1 150

 Other Municipalities* 1,310 2,424 3,735 21,977 26,280 0 13,171 34,848 26 837 6,401 3,870 400 38,332 106,609 99 16

Coquitlam Resource Recovery Transfer 43,496 43,496

North Shore Transfer Station Transfer 90,044 90,044

Surrey Transfer Station Transfer 12,091 12,091

Water Treatment Plant Residuals 6,731 6,731

Sewage Treatment Plant Residuals 7,346 7,346

Big Bin Waste (Coquitlam Landfill) 2,463 2,463

Totals 195,091 221,856 416,947 21,977 158,387 1,303 405,979 13,171 47,240 3,230 14,738 81,550 3,870 400 38,332 496,645 13,940 8,054

Total Materials to Vancouver Landfill 1,703,768  

* Burnaby, City of Langley, City of North Vancouver, Coquitlam, District of North Vancouver, District of West Vancouver, Langley Township, Maple Ridge, New Westminster, Pitt Meadows, Port Coquitlam, Port Moody.

Source

Waste Discharge Cover Materials  Road Construction Materials  Closure Materials VLF Composting
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Appendix 1:  Annual Waste Quantities 

Table A3:  2014 Disposal Summary by Month 

 

 
 
 

Cover, Road & Closure Materials

VSTS VLF Total Bottom Ash
Demolition 

Material

Cover 

Material

Road 

Material

Closure 

Materials

 VSTS Yard 

Trimmings 

 VLF Yard 

Trimmings 

Yard 

Trimmings 

Total

Sand for 

Blending

Month  tonnes  tonnes  tonnes  tonnes  tonnes  tonnes  tonnes  tonnes  tonnes  tonnes  tonnes tonnes

January 14,700 14,284 28,984 3,951 8,838 23,133 10,242 994 593 1,317 1,911

February 12,671 7,701 20,372 3,572 7,860 18,353 5,985 5,819 477 285 762

March 14,484 14,238 28,722 3,929 11,175 32,596 5,668 7,957 1,281 272 1,553

April 15,161 21,177 36,338 3,049 10,868 30,774 7,646 2,223 1,295 384 1,679

May 15,564 17,091 32,656 4,184 13,192 26,460 6,390 0 1,140 343 1,483 198

June 14,809 17,724 32,532 3,996 11,902 35,054 10,722 4,637 1,126 548 1,674

July 15,527 19,073 34,600 3,950 11,801 36,115 8,778 7,120 1,040 246 1,285

August 14,560 16,975 31,535 3,899 10,837 26,515 10,061 3,690 828 212 1,039

September 14,780 23,966 38,746 2,685 12,923 33,693 9,533 29,225 951 262 1,213

October 14,262 20,999 35,262 3,391 12,805 32,038 9,374 6,895 1,494 510 2,004

November 13,358 13,440 26,799 4,126 10,717 27,104 9,212 5,691 1,954 1,806 3,760

December 14,398 10,217 24,615 4,128 9,802 18,982 11,162 15,175 1,080 2,562 3,643

Totals 174,275 196,885 371,160 44,861 132,721 340,816 104,772 89,427 13,259 8,747 22,005

Total Materials to Vancouver Landfill 1,083,758

Waste Discharge VLF Composting
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Appendix 2:  Recyclable Materials and Banned Materials  

 
Recyclable Materials 
 
Residential quantities of the materials followed by an asterisk (*) in the lists of Banned Materials below 
are accepted for recycling at the Vancouver Landfill. 
 
Banned Materials 
 
There are three categories of materials that are not accepted for disposal as garbage at the Vancouver 
Landfill as per Schedules E to G of the City of Vancouver’s Solid Waste By-Law (No. 8417 dated January 
1, 2014). The categories are Prohibited Materials, Restricted Materials, and Product Stewardship 
Program Materials. The materials included are listed below. 
 
Prohibited Materials 
 
1. Any material or substance defined as ‘Hazardous Waste’ under the Environmental Management 

Act. 
2. Pathogenic, radioactive, toxic and biomedical wastes, including sharps. 
3. Chemicals or other materials which may create hazardous working conditions. 
4. Material that is smoldering, hot enough to start combustion, flammable or explosive. 
5. Liquid wastes and sludge. 
6. Excrement. 
7. Dead animals (excluding household kitchen meat and fish scraps) and animal parts not processed 

for human consumption (including bones, feathers, skin, hair, nails and teeth). 
8. Gypsum (drywall)* or gypsum containing asbestos. 
9. Coated or uncoated wire or cable in excess of 1% by weight of any load. 
10. Barrels, drums, pails and other large liquid containers, whether full or empty. 
11. White goods (large appliances) and other large metallic waste.* 
12. Propane tanks.* 
13. Any soil with contaminant levels exceeding those defined for urban park land use by the 

Contaminated Sites Regulation. 
14. Automobile bodies or boat hulls. 
15. Fabricated objects wider or thicker than 1.2 metres and longer than 2.5 metres. 
16. Solid objects larger in cross section than 3500 cm2 if longer than 2.5 metres. 
17. Lumber, timber, logs, longer than 3.6 metres. 
18. Mattresses.* 
19. Any other material deemed by the City Engineer as unacceptable for disposal at the Vancouver 

Landfill or Vancouver South Transfer Station. 
 
Restricted Materials 

 
1. Newsprint.* 
2. Flyers.* 
3. Corrugated cardboard.* 
4. Boxboard.* 
5. Magazines and catalogues.* 
6. Telephone directories.* 
7. Office and household paper (including junk mail, envelopes, writing paper, and computer paper).* 
8. Paper egg cartons, rolls, bags, gift wrap, and cards.* 
9. Glass bottles and jars. 
10. Ferrous and non-ferrous metal cans and tins.* 
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11. Rigid plastic containers identified by the SPI Code #1 (Polyethylene Terephthalate or PET) or SPI 
Code #2 (High Density Polyethylene or HDPE) or SPI Code #4 (Low Density Polyethylene or LDPE) or 
SPI Code #5 (Polypropylene or PP).* 

12. Aluminum trays and foil.* 
13. Yard waste.* 
14. Any other material deemed by the City Engineer to be recyclable. 
 
Product Stewardship Program Materials 
 
1. Antifreeze and empty antifreeze containers. 
2. Beverage containers with deposits. 
3. Electronics, electrical products, and associated batteries, including: 

a. Televisions, computers, computer peripherals, desktop printers.* 
b. Scanners, fax machines, copiers.* 
c. Telephones, cell phones and answering machines.* 
d. Audio visual equipment.* 
e. Fluorescent light bulbs and lamps. 
f. Thermostats.* 
g. Smoke detectors.* 
h. Small electronics and electrical products.* 

4. Gasoline. 
5. Lead-acid batteries.* 
6. Oil*, petroleum by-products, oil filters*, and empty oil containers.* Hydraulic, transmission and 

heat transfer fluids. 
7. Paint and empty paint containers, solvents and flammable liquids. 
8. Pesticides. 
9. Pharmaceuticals/Medications. 
10. Tires.* 
11. Any materials in new or expanded product categories that come into effect while this By-Law is in 

effect. 
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Appendix 3:  Water Quality Monitoring Location Plan 

 

 
 
 
 
 



   
  
 
 

2014 Vancouver Landfill Annual Report  Page 33 

Appendix 4:  2014 Water Quality Monitoring Program Parameters  

 
Surface Water 

alkalinity as CaCO3 copper, total phenols 
aluminium, total dissolved oxygen* potassium, total & dissolved 
ammonia hardness as CaCO3 sodium, total & dissolved 
arsenic, total iron, total & dissolved specific conductivity 
cadmium, total lead, total sulphate 
calcium, total & dissolved magnesium, total & dissolved temperature* 
chloride manganese, total & dissolved zinc, total 
chromium, total nickel, total TSS 
cobalt, total pH* TOC 
turbidity true colour VOCs*** 

 

Groundwater 

alkalinity as CaCO3 cobalt, dissolved pH* 
aluminium, dissolved copper, dissolved phenols 
ammonia hardness as CaCO3 potassium, dissolved 
arsenic, dissolved iron, dissolved sodium, dissolved 
cadmium, dissolved lead, dissolved specific conductivity 
calcium, dissolved magnesium, dissolved sulphate 
chloride manganese, dissolved temperature* 
chromium, dissolved nickel, dissolved zinc, dissolved 
  VOCs*** 

 

Leachate Grab Samples 

alkalinity as CaCO3 cyanide potassium, total & dissolved 
aluminium, total dissolved oxygen* sodium, total & dissolved 
ammonia hardness as CaCO3 specific conductivity 
cadmium, total iron, total & dissolved sulphate 
calcium, total & dissolved lead, total sulphide, total & dissolved 
chloride magnesium, total & dissolved temperature* 
chromium, total manganese, total & dissolved toxicity 
cobalt, total pH* volatile organic compounds 
copper, total phenols, total** zinc, total 

 

Leachate Composite Samples 

aluminium, total copper, total nickel, total 
cadmium, total iron, total pH 
chemical oxygen demand lead, total total suspended solids 
chromium, total manganese, total zinc, total 
cobalt, total molybdenum, total  

 
 
* Field Data 
** Total of 2,3,4,5 and 2,3,4,6 tetrachlorophenols and pentachlorophenols 
*** One time sampling completed in fourth quarter 
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Appendix 5:  2014 Public Complaint and Resolution Log 

 
  Date  Issue Resolution (Action by COV Staff) 
1 18-Jan-14 Citizen says the exit for 72nd street is 

closed and there is no signage to get to 
the Landfill otherwise. The Landfill should 
improve signage when exits are closed.  

No name or phone number provided for 
a call back.  Forwarded the complaint to 
Environmental Technician Liaising with 
MOTI. 

2 19-Jan-14 Citizen spent two hours trying to find the 
Landfill when he was coming from Surrey. 
He feels there's not enough signage with 
the new changes in the road structure on 
the way to the Landfill. He said he saw 5 
piles of stuff dumped on the road by other 
people who are just as frustrated and 
gave up. He plans to do the same.  

No name or phone number provided for 
a call back.  Forwarded the complaint to 
Environmental Technician Liaising with 
MOTI and Delta. 

3 22-Jan-14 Citizen was at the Vancouver Landfill and 
found staff to be miserable and the 
citizen was being polite and friendly. He 
had no acknowledgement from staff and 
felt she was quite rude and unpleasant to 
deal with. When he acknowledged how 
she was dealing with customers she was 
unapologetic and snapped at him.  

Spoke to the scale attendant and 
reminded her to be courteous to all 
staff.  She advised she always thanks 
each customer and tells them to have a 
nice day after each transaction. 

4 20-Feb-14 Citizen called to report that the signage 
directing citizens to the Landfill are 
misleading, and are not the directions for 
getting to the landfill.  

Advised that COV does not have control 
over signage on the Highway.  
Environmental Technician will be driving 
the different routes to the landfill and 
forwarding request for signage to MOTI 
and Delta. 

5 11-Mar-14 Caller urges Vancouver Landfill Operations 
to petition the BC Ministry of Highways to 
improve the signage, so that people 
coming from Tsawwassen, for example, 
are better able to find their way to the 
facility.  

Advised Environmental Technician is 
looking at signage for the Landfill. 

6 11-Mar-14 The Weighmaster at the Landfill was 
putting up her legs, texting and looking at 
her phone instead of helping people at 
the line up. Caller went there twice 
today. She was doing the same thing at 
10:30am and 1:40pm today.  

Advised citizen would speak to 
attendant regarding expectations when 
working (eg cell phone use only for 
emergencies, customers first, etc). 

7 25-Mar-14 Citizen said that he tried to go to the 
Landfill for compost today. He says that 
we need to put more signage so that the 
direction to the Landfill is clear. Also, it is 
not highlighted on the website that access 
to the landfill has changed.  

The website was updated with maps to 
the Landfill.  311 was also contacted to 
advise of correct directions. 

8 1-Apr-14 Citizen says that she saw a City of 
Vancouver truck driving on Hwy 99 this 
morning with a different licence plate in 
the front and back. Rocks were flying out 
of the truck and one hit her car.  

Contacted citizen to advise this was not 
a COV truck; also contacted COV 
Equipment Services to confirm not a 
City vehicle.  Citizen said there was no 
damage to her car. 
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  Date  Issue Resolution (Action by COV Staff) 
9 12-Apr-14 Citizen says the City of Vancouver needs 

to install more signs with direction to the 
landfill. She says with the new roads it’s 
very confusing.  

Advised COV is looking into signage 
requirements before contacting MOTI.  
Provided correct directions and advised 
of online access maps. 

10 4-May-14 Citizen said she was on our website and it 
says nothing about the free garbage drop 
in May at the Landfill. She would like to 
speak to someone to find out why we 
have not posted this important 
information for Vancouver residents on 
the website. 

Advised the City has not been 
advertising KVS since 2010.  City made 
the decision to not publicize the 
spring/fall clean up programs; not in 
line with the City’s Greenest Action Plan 
to reduce waste disposed of at Landfill. 
Made suggestions to reuse, recycle and 
donate goods. 

11 9-May-14 Citizen is frustrated with the lack of 
signage for the Landfill when coming from 
Tsawwassen and is requesting better 
signage.  

No contact number to respond. 

12 13-May-14 Citizen thinks COV should post the landfill 
spring cleanup date on the website. She 
just happened to remember from last 
year. She looked at our website and 
nowhere does it mention the free spring 
cleanup for Vancouver residents at the 
Delta landfill.  

Same as 10. 

13 13-May-14 Citizen noted that the information for the 
Annual Spring Clean-up during the month 
of May is not on the website. He had to 
call in to find basic information. 

No contact number to respond. 

14 16-Jun-14 Citizen says there needs to be more 
signage with directions to the Landfill. 
Larger and more signs would help. 

No contact number to respond. 

15 16-Jun-14 Compost was delivered on June 13/14 at 
8:15 in the morning. Citizen had asked the 
driver to drop the load of compost on the 
lawn of the house. The driver dropped the 
load off on the street on top of the catch 
basin at the corner of the street.  Due to 
the amount of rain over the weekend, all 
7 cubic meters of compost washed into 
the drain and plugged up the drain. 
Citizen had dug out 7 cubic meters of 
compost out of the drain and is really 
upset.  

Spoke to contractor who advised 
embankment was steep and would have 
caused damage if he had driven up onto 
the lawn.  This was relayed to the 
citizen.  Advised Sewers could be 
arranged to come and clean out drain.  
Said she would contact 311 once she 
removes the compost from street. 

16 7-Jul-14 Why doesn’t the City offer better 
directions to the Landfill from HWY 99 
Northbound.  

Citizen was unable to get proper 
directions from 311.  Advised citizen the 
City does not have control over signage 
on HWY. 

17 17-Jul-14 Citizen missed exit for the Landfill coming 
from South Delta, and the error is costing 
him. There is a lack of signage for the 
changes on the highway to clearly direct 
motorists.   

Advised citizen that COV Staff member 
working with MOTI for additional 
signage.  The Landfill is not able to put 
up signs on highways.  Suggested he 
contact MOTI himself. 
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  Date  Issue Resolution (Action by COV Staff) 
18 21-Jul-14 Citizen tried to get to the Vancouver 

Landfill, but couldn't find it and had to 
head home. She would like better signage 
at Exit 13A to inform people that that's 
the exit to the landfill. 

No contact number to respond.   

19 2-Sep-14 Citizen was charged $20 at the landfill 
because of peak hour times. Citizen felt 
he should have been notified or some of 
sign indicating that it was a peak period 
to dump his garbage. Citizen also thinks 
the weight device that weighed his 
garbage is incorrect. 

Contacted customer and explained that 
facilities has signage with peak period 
times listed. Also that the weighmasters 
remind customers as a courtesy and it's 
hard to advise every customer that 
enters the site. Advised that we also 
have the scales tested on a weekly 
basis.   

20 11-Sep-14 Citizen would like to pass along that he is 
not happy with the changes that the 
landfill made requiring people to take 
Highway 99 Southbound to enter into the 
landfill. He used to enter off River Road 
which was much easier.  

No contact number to respond.   

21 13-Sep-14 Citizen is upset with our asbestos disposal 
policy.  She had some flooring to dispose 
of, and is not happy about the fact that 
she needs to pay additional money to 
have it tested to confirm whether it 
contains asbestos.  She feels that COV 
should be making it easier for citizens to 
safely dispose of asbestos materials. 

Advised asbestos policy in place to 
protect workers and the public.  Advised 
she as homeowner could bring flooring 
without testing to Landfill and not have 
to pay burial fee if she brought load 
herself.  Told her charged as garbage 
rate.  Explained policy. 

22 14-Sep-14 Citizen feels that the transfer station and 
landfill should accept cooking oil. 

Advised currently there is no residential 
recycling program in Vancouver, 
however, Burnaby and White Rock do 
have.  Suggested he contact the Ministry 
of Environment. 

23 19-Oct-14 Complaint about access to the Vancouver 
Landfill.  It's the worst traffic design 
(entry and exit) that's he's ever seen and 
whoever designed it shouldn't be working 
in that field.   

No response required per Supt. 

24 21-Oct-14 Citizen is frustrated that she has to put in 
more work to sort out her recyclables and 
green waste from everyday garbage, 
meanwhile construction companies are 
not required to separate the materials 
during a demolition of a house.  

No response required per Supt. 

25 2-Nov-14 Complaint regarding the behaviour of two 
employees. Citizen was told by 
Weighscale attendant to turn off his 
engine. The citizen did that however he 
did not understand the reasoning for it 
because he was there for less than 5 
minutes. 

Advised noise levels tested at scales 
were above WCB limits, therefore, staff 
were not discriminating against him but 
enforcing anti-idling policy.  Advised his 
engine was so loud that weighmaster 
could not hear him.   

26 25-Nov-14 Suggestion for better signage advising 
drivers when they are approaching the 
Delta Landfill.  

Advised citizen MOTI had installed 
another Landfill keep left sign at Exit 26 
last week. 
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  Date  Issue Resolution (Action by COV Staff) 
27 18-Dec-14 Citizen has been looking at his 

receipts.  He's really upset that the city is 
rounding up.  As an example his most 
recent bill was for $74.52 paid for via. 
Visa.  He was charged $75 and he was told 
that this is how it's done.  He thinks this is 
wrong, and makes the City look bad.  

Advised citizen that COV is mandated to 
follow regional bylaws.  Rounding has 
been in place at least 15yrs.   
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Appendix 6:  2014 Water Quality Monitoring Program Review Executive Summary 

 
EXECUTIVE SUMMARY 

A review was carried out by the Environment & Water business unit of SNC-Lavalin Inc. (SNC-

Lavalin) of the 2014 water quality monitoring data on behalf of the City of Vancouver (the 
“City”), for the Vancouver Landfill (the “Landfill”), located in Delta, BC. The annual review is 

a requirement under the terms of the Operational Certificate (OC) MR-01611 for the Landfill. 

The monitoring data collected by the City at the Landfill includes leachate flows and leachate 
quality, surface water elevations in the perimeter ditches, surface water quality, groundwater 

levels in shallow and deep aquifers, and groundwater quality in both shallow and deep 

aquifers. The nature and scope of the monitoring program are specified within the OC and 
Waste Discharge Permit (WDP) No. SC-100168-FSA, the latter of which provides authorization 

for the City to discharge leachate from the Landfill into Metro Vancouver’s forcemain, and 

ultimately to the Annacis Island Wastewater Treatment Plant.  

SNC-Lavalin carried out an assessment of all 2014 Landfill water quality monitoring data, and 

prepared a report on the findings in accordance with Section 3.5.2 of the OC. This section 

specifies that the report should include: 1) a review and interpretation of the analytical data 
from receiving environment monitoring for the preceding year; and 2) leachate flow data and 

leachate/drainage ditch levels suitably tabulated. The 2014 Landfill water quality monitoring 

program meets or exceeds the requirements set out in the OC and the WDP with respect to 
the number, type and locations of stations monitored, sampling frequency, water quality 

parameters, and detection limits with two exceptions. Three surface water stations (Station 

43, 44 and 45) were not sampled during dry ditch conditions in the third quarter. One deep 
groundwater monitoring well (Station 37) was not sampled due to decommissioning, which 

was communicated to and approved by the BC Ministry of Environment (MoE) in advance. In 

2014, one leachate station, 12 surface water stations, 17 shallow and 18 deep groundwater 
monitoring well stations were sampled, for a total of 48 stations sampled. For context, the 

OC requires sampling of only 21 stations: one leachate station, 8 surface water stations, 

5 shallow and 7 deep groundwater monitoring well stations. 

Leachate Quantity and Quality 

A total of 2,172,100, m3 of leachate was discharged during 2014, which ranks as the highest 

annual leachate volume since 1995. This total includes the daily discharge values calculated 
by the City’s Pump Station Engineer when one of the two leachate flowmeters was in fault 

(early January until February 27). Calculations were completed using the discharge pressures 

and pump currents still available in addition to the manufacturer-supplied pump performance 
curves. Leachate quality is tested monthly at the leachate pump station for all parameters 

required under the OC and WDP. All parameters were less than the authorized WDP discharge 

limits in 2014. 

Perimeter Ditch Containment System 

The Landfill operational area is surrounded by a double ditch containment system consisting 

of an outer drainage ditch that receives runoff and seepage from the surrounding bog. West of 
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the Landfill, water levels in the outer ditch are raised during the irrigation season by allowing 

water from the Fraser River estuary to back into Crescent Slough. The inner leachate ditch 

receives runoff from the landfill surface and leachate flowing laterally to the inner ditch 
through a mattress drainage layer beneath the municipal solid waste. Leachate in the inner 

leachate ditch flows to the leachate pump station. A key operational goal is to maintain 

inward hydraulic gradients from the outer drainage ditch towards the leachate ditch to 
contain leachate. Leachate containment within the footprint of the landfill operational area 

by the perimeter double ditch system, based on monitoring at five staff gauge stations 

indicated positive inward ditch gradients were maintained 94% of the time in 2014, slightly 
below the 95% and 97% containment efficiencies obtained in 2012 and 2013, respectively. The 

majority of the ditch gradient reversals occurred at SG1 during August and September, and at 

SG2 between September and December. Leachate ditch levels were higher than normal during 
August and September when the pump station was shut down to allow for planned  work 

including replacement of the leachate ditch headwalls and culverts to the pump station wet 

well, and repair and coating of the wet well chambers. During this period all leachate was 
managed on site by pumping into the leachate retention ponds. The cause of gradient 

reversals at SG2 in the latter part of 2014 appears to be due to higher winter precipitation 

and release of leachate from the retention ponds.  

Surface Water Quality 

The landfill outer perimeter ditch receives overland flow and seepage from the surrounding 

bog. The outer perimeter ditch flows to Crescent Slough and ultimately to the Fraser River, 
except during the summer irrigation season when flap gates on the river are managed to allow 

water from the estuary to back into the slough. Water quality in the perimeter ditch is typical 

of bog drainage characterized by acidic conditions (pH less than 4) with low concentrations of 
dissolved minerals and high concentrations of dissolved organic matter. Crescent Slough and 

municipal ditches downstream of the landfill are developed in mineral soils. Water quality in 

Crescent Slough and other downstream drainages have a neutral pH and higher concentrations 
of dissolved minerals due to different soil types. Water quality downstream of the Landfill is 

also influenced by runoff from agricultural fields, brackish water that is allowed to back up 

into Crescent Slough and other drainages from the Fraser River estuary for irrigation, and 
runoff from Highway 99 and the South Fraser Perimeter Road (SFPR). 

Surface water samples were collected quarterly by the City at 12 locations in the perimeter 

ditch system and surrounding the Landfill in 2014. Consistent with previous findings, 
interpretation of the surface water quality monitoring data provides no conclusive indication 

that leachate is negatively affecting the surface water receiving environment at the Landfill. 

Concentrations of a number of parameters such as chloride, sulphate and metals are generally 
higher at the downstream sampling locations with concentrations decreasing towards the 

landfill outer perimeter drainage ditch. This pattern of concentrations is consistent with the 

off-site sources of agricultural runoff, brackish irrigation water and highway runoff noted 
above.  

Groundwater Levels and Flow Patterns  

Groundwater levels and quality are measured in the shallow peat deposits (shallow 
groundwater) and in a deeper sand aquifer (deep groundwater). The top of the sand aquifer is 
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typically about 6 m below ground surface. The peat and sand aquifer are separated by a layer 

of lower permeability clayey silt that is continuous beneath the Landfill. Groundwater levels 

and flow patterns in 2014 were generally consistent with previous results, with the lateral 
flow direction in both the shallow peat and deep sand aquifers from the northeast towards 

the south and southwest. Because of the very gentle topography, the water table in the peat 

and piezometric surface in the sand aquifer have very gentle gradients and the rate of 
seepage is slow. Based on the lateral flow directions, areas to the northeast of the Landfill 

are considered upgradient and representative of background conditions and areas to the south 

and southwest are considered downgradient of the Landfill with respect to groundwater 
seepage. 

Shallow Groundwater Quality  

Similar to surface water, shallow groundwater quality also changes across the Landfill due to a 
transition in soils from thick peat deposits in the northeast to silt soils near the southwest 

corner. Three methods are used to assess potential leachate impacts on groundwater quality: 

1) comparison to water quality standards for protection of aquatic life and irrigation water 
uses, 2) comparison to background concentrations, and 3) statistical evaluation of 

concentration trends over time. As shallow groundwater quality changes naturally across the 

site due to the soil profile, and because a number of water quality parameters are naturally 
elevated, statistical analysis of concentration trends is considered the most useful method for 

assessment of potential impacts from leachate.  

During 2014, sampling was conducted on four new replacement wells located along the 
western and southern perimeters of the Landfill. Anomalous water quality results were 

obtained at Station 38-2013 located on the west perimeter; however, the well may require 

further development and sampling to obtain representative water quality. Shallow well 
Station 25, located in the berm on the south side of the landfill had an elevated ammonia 

concentration in the 3rd quarter of 2014, with the remaining 2014 ammonia values having a 

similar range to ammonia concentrations in adjacent southern landfill perimeter Stations 26 
and 50. Apart from the Q3 2014 ammonia concentration spike, 2014 ammonia and EC values 

have been in a strong downtrend from the recently elevated concentrations of these water 

quality parameters observed during 2012 and 2013. These concentration spikes were 
attributed to decay of a small rodent that had entered well 25 some time in 2011. Water 

quality in well 25 was expected to ultimately return to baseline conditions after the well was 

repeatedly purged for sampling, which now appears to be occurring. Complete re-
equilibration of well 25 water quality to baseline conditions; however, will likely require 

further well purging and sampling to complete. 

Assessment of long-term monitoring records has indicated some transient changes and some 
long-term increasing trends in leachate indicators in shallow groundwater south and 

southwest of the Landfill. The transient changes, which have returned to baseline levels, 

were likely due to previous gradient reversals caused by a weir placed in the leachate ditch to 
characterize flows from the Phase 1 cell. This weir was removed in 2009. Station 66 located 

south of the Phase 1 cell had a long-term increasing trend in chloride until 2014, which may 

have been related to leachate, but chloride levels at Station 66 appear to have stabilized in 
2014, with chloride levels now potentially entering a downtrend. 
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Deep Groundwater Quality 

A long-term increasing water quality trend in Station 23 located near the leachate pump 

station was investigated in the 2013 Hydrogeological Review. The source of elevated 
concentrations was determined to be caused by migration of leachate through the leachate 

ditch headwalls and along pipe bedding for the culverts that convey leachate from the ditches 

to the wetwell. In late summer 2014 a contractor for the City replaced the headwalls and 
culverts to address the issue.  

Very significant (greater than ten fold) increases in concentrations of a number of parameters 

were identified in Station 70 through the latter part of 2013 and 2014. Increases were first 
noted in Q3 and Q4, 2012. This well is located directly adjacent to the Landfill leachate 

forcemains running westward from the Landfill pump station, and the new irrigation canal 

that extends along the west side of the Landfill. The timing of these increases in 
concentration corresponds to the period of canal construction. Based on the magnitude of key 

leachate indicators in the Station 70 water chemistry, the rapid changes in water quality at 

this location are likely due to leakage of leachate from the leachate forcemains into the deep 
aquifer. 

Very small, but statistically valid increases in leachate indicators have been identified in some 

of the wells along the southern landfill boundary which is consistent with migration of very 
dilute leachate from the Landfill. Based on the rate of change of key leachate indicator 

concentrations over the period 1995 to 2014, it would be several hundred years before levels 

reached applicable water quality standards in the deep monitoring wells along the south 
perimeter. Because the magnitude of the changes is very small, no further action other than 

continued monitoring is required presently. 

Recommendations 

Key recommendations regarding the water quality monitoring program at the Landfill site 

include: 

� Undertaking a site investigation at Station 70, to determine the cause of strongly 
elevated leachate indicator parameters using a geophysical survey and if necessary an 

intrusive investigation. A workplan to undertake this is currently being developed; 

� Evaluate longer-term staff gauge levels and corresponding ditch maintenance activities 
in the south drainage ditch, along with a more regular assessment of south perimeter 

ditch gradients in 2015 to better optimize hydraulic containment; and, 

� Decommission background OC wells 1 and 60 as they are no longer needed, given the 
representative water quality conditions now present at the replacement background 

wells 120 and 121.  Wells 71, 74 and 75 should also be decommissioned as there are 

either damaged or are no longer sampled. 
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Appendix 7:  Letter to GVS&DD RE Leachate Discharge Review & Reconciliation 

 
See attached. 



 
City of Vancouver, Engineering Services 
Transfer & Landfill Operations 
Mail to: 320-507 West Broadway 
Vancouver, British Columbia V5Z 0B4 Canada 
tel: 3-1-1, Outside Vancouver 604.873.7000  fax: 604.873.7200 
website: vancouver.ca/engsvcs/  
 
 

  

ENGINEERING SERVICES
Peter Judd, P.Eng., General Manager

  
 
 
July 18, 2014 
 
Sarina Sihota 
Enforcement Officer 
Greater Vancouver Sewerage and Drainage District 
Regulation and Enforcement Division, Policy and Planning Department 
4330 Kingsway, Burnaby BC 
V5H 4G8 
 
 
Dear Sarina: 
 
 
RE:   Permit SC-100168-FSA 

 2014 Quarter 1 Discharge Volume and Peak Daily Discharge 
 
The purpose of this letter is to present the results of the leachate discharge review and 
reconciliation for the period that one of the flowmeters was in fault (January 9 to February 
27), and to document the chronology of events and follow up actions taken. This letter 
follows the preliminary Quarter 1 Report submitted on April 30, our May 1 meeting at the 
Landfill, and my June 12 email.   
 
As you’ll recall, the City’s 2014 Quarter 1 Report submitted on April 30 excluded the leachate 
flow data from January 9 to 23. The accompanying letter explained that one of the two 
leachate flowmeters was in fault during this period and two recorded daily flows significantly 
exceeded both the permit limit and pump discharge capacity. The City committed to 
reporting back with confirmation of discharge volumes.   
 
Chronology of Events 
 
The events that preceded the 2014 Quarter 1 Report submission on April 30 are as follows: 

• Early January – Fault icon identified on Flowmeter 2 display by Pump Station 
Mechanic. Fault cleared following confirmation that the discharge flowrates displayed 
were reasonable given which pumps were operating.  

• January 11 – Leachate Pump Station SCADA software updated by City’s SCADA 
Technician to restore interconnect with Metro Vancouver’s SCADA system. 

• January 12 - January daily pump station data queried by Landfill Technician following 
receipt of over 100 mm of precipitation from January 7 to 11. January 11 discharge of 
56,761 m3 flagged for being in excess of the daily discharge limit. No other concerns 
raised given the high volume of precipitation and plausibility of the discharge (in the 
range of capacity estimates previously provided by Consultants). 



 

 
Page 2 of 6 

 
 
 

• Early February – January daily pump station data queried by Landfill Technician. Daily 
discharge values noted on both January 12 and 14 that were each over 100% of the 
permit limit. Landfill Technician confirmed with Sewers Design Staff that the 
discharges recorded significantly exceeded capacity under system conditions. Landfill 
Technician contacts Sewers Operations Staff and SCADA Technician to try to resolve 
the issue. It was unknown whether the cause was the SCADA software upgrade, data 
query set up, and/or hardware (flowmeter). 

• Mid February – City Electricians tested the flowmeter cable that extends from the 
controller / display and transmitter, and identified the issue to be water intrusion into 
a section of the cable.  

• February 27 – City Electricians replace flowmeter cable that extends from controller / 
display to juction box, and Chief Pump Station Mechanic verifies flow readings.   

 
The City notified Metro Vancouver of the fault by email on April 7, 2014. Prior notification 
was not provided given that the flowmeter was still functioning, albeit it reporting incorrect 
values. Should a flowmeter fault occur in future that compromises the City’s ability to record 
flow accurately (failure of authorized works), the City will notify Metro Vancouver upon 
identification, and provide a summary of the action plan, including steps for diagnosis and 
resolve. 
 
Data Review and Reconciliation 
 
On March 24, Landfill Staff met with representatives from the Sewer Operations and Design 
Branches to discuss next steps to address the faulty data.  Given the time period between 
when the fault occurred and the cable was replaced, the flowmeter data from January 24 to 
February 27 is also deemed suspect and included in the review. 
 
The variables selected by the Sewers Design Team to calculate the corrected daily discharge 
volumes were pump current, discharge pressure and pump speed. These are used in 
combination with pump operating curves (provided by the manufacturer and unique to each 
pump model, size and speed) to estimate flow rates according to the following: 

• Pump current indicates whether a pump was operating or not.  

• Pump speed indicates which pump operating curve to use. 

• Discharge pressure indicates where on the curve the pump is operating.  
 
While Pumps 1 and 2 operate at one speed only, Pumps 3 and 4 (discharging to the flowmeter 
in fault) are controlled by variable frequency drives and can operate at a range of speeds.   
The Pump Station Mechanic reported that from January 9 to February 19 (inclusive), Pump 3 
was operating at 35 Hz and Pump 4 at 30 Hz. The City was unable to obtain a 30 Hz pump 
curve so although Pump 4 operated at this speed, volumes were calculated using the 35 Hz 
curve resulting in a conservatively high flow calculation for Pump 4. From February 20 to 
February 27 (inclusive) both Pump 3 and 4 were set to run at 50Hz.  
 
The methodology used to calculate the daily discharge volumes from January 9 to February 27 
is as follows: 

• Data was downloaded from the SCADA historian in one minute intervals for the 
pressure and pump current. 

• An equation was generated for each of the pump curves to calculate the combined 
flow rates given the recorded pressures. 

• For every data point a discharge rate was calculated using the applicable pump 
curves. 
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• Each data point represents one minute in time so calculated flow rate (L/s) was 
multiplied by 60 seconds to get total volumetric flow per minute.  

• Flow volumes over 24hr period were added to calculate discharge for each day.  
 
While the discharge volumes are an approximation given that the pressures can vary within a 
minute’s time, a data review showed that this approximation is reasonable.  
 
Discussion of Results 
 
The total monthly flow and peak daily flow for January and February based on flowmeter data 
and calculated using other SCADA historian data for the Final 2014 Quarter 1 Report are 
shown in Tables 1 and 2 below. 
 
The discharges for reporting include a combination of the flowmeter and calculated discharge 
volumes. Flowmeter values are used when there was no flow through the faulty flowmeter 
(January 1 to 7), when Pump 3 and 4 speeds were not available (January 8) and after the 
Flowmeter 2 cable was replaced (February 28). Flowmeter values were also used when the 
pump data was partially corrupted, meaning that the hourly flow rates could not be 
calculated (January 30). 
 
Table 1 - January Leachate Discharge 

   

 

Flowmeter Data Only 

For 2014 Q1 Report 

(flowmeter & calculated data)  

Total Flow, m3 684,523 266,944 

Peak Daily Flow, m3 157,756 19,133 

Ratio of Leachate to Precipitation 216% 84% 

 
Table 2 - February Leachate Discharge 

 

Flowmeter Data 

Only 

For 2014 Q1 Report 

 (flowmeter & calculated data) 

Total Flow, m3 256,450 251,631 

Peak Daily Flow, m3 16,697 20,673 

Ratio of Leachate to Precipitation 91% 89% 

 
The attachment to this memo presents tables for each month containing the daily 
precipitation and discharge volumes based on flowmeter data, calculated data, and data 
proposed for reporting (combination of flowmeter and calculated data).  
 
As a check on the calculated discharge volumes, the leachate to precipitation ratios for the 
2014 Quarter 1 Report were compared to historical values from the previous five years. The 
ratios for 2014 for January and February of 84% and 89%, respectively, were within the 
historical range. From 2009 to 2013, the range for January was 82% to 164%, and for February 
was 83% to 134%.  
 
Follow Up Actions 
 
To minimize the delay between when a flowmeter fault is identified and addressed, the City 
Sewers and Electrical Teams hardwired the flowmeter faults to the SCADA panel. 
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Programming is currently underway. Should a flowmeter fault occur in the future, it will 
generate an alarm to the Pump Station Mechanics, who are aware to establish the nature of 
the fault based on the codes provided in the flowmeter manual. They will notify Landfill Staff 
if the fault could compromise the City’s ability to record flow accurately. Landfill Staff will 
then notify Metro Vancouver.  
 
City Staff met with representatives from the flowmeter supplier (EB Horsman & Son) on June 
6 to discuss flowmeter faults, accuracy, and calibration requirements. The representatives 
confirmed the following: 

• The flowmeters in use (Siemens SITRANS MAGFLO®) are the most accurate and 
suitable for this application. Flow accuracy can range as high as 0.2% at higher 
velocities. 

• The issue of the damaged cable should not have affected the flowmeter transmitter, 
so additional testing or calibration is not necessary. Flowmeter calibration is not 
regularly required. 

 
In closing, should you have any questions about the flowmeter fault, data review and 
reconciliation, and follow up actions, please let me know. Otherwise, please confirm 
acceptance of the methodology and data for reporting, so the Final 2014 Quarter 1 Report can 
be submitted. 
 
Thanks and regards, 
 
 
 
 
George Twarog 

tel:  604.940.3205 
fax:  604.940.3188 
george.twarog@vancouver.ca 
 

 
GT/ns 
 
Attachment – January & February 2014 Daily Precipitation and Leachate Discharge Values 
 
 
cc: Mike Brotherston, Corporation of Delta 
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Attachment – January & February 2014 Daily Precipitation and Leachate Discharge Values 
 

January 2014     

      

Date Precipitation Flowmeter Discharge 

Calculated 

Discharge 

Discharge 

for Q1 

Report Value Used  

m3 m3 m3 m3 m3
 

1-Jan-14 450 5,379  5,379 Flowmeter 

2-Jan-14 33,750 7,532  7,532 Flowmeter 
3-Jan-14 0 8,935  8,935 Flowmeter 
4-Jan-14 0 6,307  6,307 Flowmeter 
5-Jan-14 0 5,446  5,446 Flowmeter 
6-Jan-14 0 5,222  5,222 Flowmeter 
7-Jan-14 29,475 7,500  7,500 Flowmeter 
8-Jan-14 44,550 14,516  14,516 Flowmeter 
9-Jan-14 24,300 17,049 17,911 17,911 Calculated  

10-Jan-14 41,400 13,519 7,452 7,452 Calculated  

11-Jan-14 94,950 56,761 13,853 13,853 Calculated  

12-Jan-14 20,025 106,595 10,488 10,488 Calculated  

13-Jan-14 0 44,400 6,142 6,142 Calculated  

14-Jan-14 0 157,756 11,358 11,358 Calculated  

15-Jan-14 0 29,415 19,133 19,133 Calculated  

16-Jan-14 0 41,749 11,519 11,519 Calculated  

17-Jan-14 0 24,158 10,719 10,719 Calculated  

18-Jan-14 0 19,000 9,972 9,972 Calculated  

19-Jan-14 0 18,228 8,500 8,500 Calculated  

20-Jan-14 0 14,656 7,823 7,823 Calculated  

21-Jan-14 0 11,279 7,170 7,170 Calculated  

22-Jan-14 0 10,387 6,985 6,985 Calculated  

23-Jan-14 0 7,667 6,739 6,739 Calculated  

24-Jan-14 0 6,736 6,373 6,373 Calculated  

25-Jan-14 0 6,150 6,116 6,116 Calculated  

26-Jan-14 0 5,409 5,993 5,993 Calculated  

27-Jan-14 0 5,439 5,771 5,771 Calculated  

28-Jan-14 2,700 5,645 5,415 5,415 Calculated  

29-Jan-14 12,600 6,883 6,462 6,462 Calculated  

30-Jan-14 12,600 6,961 N/A 6,961 Flowmeter 

31-Jan-14 0 7,844 7,252 7,252 Calculated  

      

Total 316,800 684,523  266,944  

Peak Daily 94,950 157,756  19,133  

Leachate to  

Precipitation  

216%  84% 
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February 2014     

      

Date 

Precipitati

on 

Flowmeter 

Discharge 

Calculated 

Discharge 

Discharge  

for Q1 

Report 

Value for Q1 

Report 

 m3 m3 m3 m3 m3 

1-Feb-14 0 7,370 6,780 6,780 Calculated  

2-Feb-14 0 6,402 6,052 6,052 Calculated  

3-Feb-14 0 5,936 5,336 5,336 Calculated  

4-Feb-14 0 5,330 4,699 4,699 Calculated  

5-Feb-14 0 5,274 4,318 4,318 Calculated  

6-Feb-14 0 5,853 4,506 4,506 Calculated  

7-Feb-14 0 5,393 4,342 4,342 Calculated  

8-Feb-14 0 5,869 4,096 4,096 Calculated  

9-Feb-14 0 5,580 4,094 4,094 Calculated  

10-Feb-14 17,775 6,140 4,624 4,624 Calculated  

11-Feb-14 23,175 7,452 4,911 4,911 Calculated  

12-Feb-14 32,175 12,649 11,160 11,160 Calculated  

13-Feb-14 3,825 10,294 9,290 9,290 Calculated  

14-Feb-14 26,100 8,052 14,484 14,484 Calculated  

15-Feb-14 27,000 10,039 12,573 12,573 Calculated  

16-Feb-14 27,450 6,535 14,859 14,859 Calculated  

17-Feb-14 1,800 5,357 20,673 20,673 Calculated  

18-Feb-14 29,025 9,587 16,670 16,670 Calculated  

19-Feb-14 6,750 8,692 11,184 11,184 Calculated  

20-Feb-14 4,275 12,623 10,354 10,354 Calculated  

21-Feb-14 0 12,206 7,941 7,941 Calculated  

22-Feb-14 25,875 13,361 8,626 8,626 Calculated  

23-Feb-14 23,175 16,118 10,805 10,805 Calculated  

24-Feb-14 34,650 16,697 10,375 10,375 Calculated  

25-Feb-14 0 15,368 8,889 8,889 Calculated  

26-Feb-14 0 12,652 9,582 9,582 Calculated  

27-Feb-14 0 9,680 10,467 10,467 Calculated  

28-Feb-14 0 9,941 9,941 Flowmeter 

      

Total  283,050 256,450  251,631  

Peak Daily 34,650 16,697  20,673  

Leachate to 

Precipitation  

91%  89% 

 

 
Note: 

• Flowmeter Discharge is based on flowmeter data recorded in the SCADA historian for both the 
properly functioning and faulty flowmeters (Flowmeters 1 and 2, respectively).  

• Calculated Discharge values are based pump current and discharge pressures recorded in the 
SCADA historian, and pump speeds from the Chief Pump Station Mechanic. This includes Pumps 
3 and 4 running at 35Hz from January 9 to February 19, and both running at 50Hz from 
February 20 to 27. Pump 4 was actually running at 30Hz during the former period; however the 
pump curve was not available for this speed. The result is a conservatively high flow 
calculation for Pump 4.  

• N/A - Data is partially corrupted so discharges could not be calculated based on pump speeds. 
 
 


