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4.0 LEACHATE COLLECTION AND TRANSMISSION SYSTEM 
 
As discussed in Section 2.2.2, the LCTS is intended to transport leachate from the Sydney 
Landfill shallow collector and the DWMA landfill to the existing interceptor sewer located along 
the Victoria Road Overpass, and ultimately to the Battery Point Wastewater Treatment Plant. 
 
The LCTS, as designed, incorporates a gravity sewer, which transports the leachate from the 
MAID Site to the Muggah Creek Interceptor Sewer located just to the west of Victoria Road.  
 
In order to design the LCTS and to obtain approval from CBRM to route the leachate to the 
Muggah Creek Interceptor Sewer for further treatment at the Battery Point Wastewater 
Treatment Plant, it was necessary to determine peak and average dry weather flows expected 
from the shallow collector and DWMA outlets.  ADI also carried out chemical characterization 
of the leachate, as discussed in Section 4.1.5.  Both the chemical characterization and estimated 
flows of leachate were forwarded to CBRM for their review. 
 
As a result of their review, CBRM has indicated that the Battery Point Wastewater Treatment 
Plant system will accommodate peak and dry weather flows of leachate from the shallow 
collector and the DWMA collector.   
 
4.1 Flow Characterizations 
 
4.1.1 Field Measurements of Flows 
 
In order to determine flow rates from the collectors under the Sydney Landfill and the DWMA, a 
series of flow measurements were taken during the months of November and December 2004.  
During this monitoring period, the DWMA pumping system appeared not to be working and 
flows were measured only at the shallow collector under the Old Sydney Landfill.  However, this 
is considered to represent outflow from the entire MAID Site; including that water which would 
have been intercepted by the DWMA collector, if operative.  The following flows were recorded: 
 

Date Measured Flow 
10 November 2004 344 Lpm 
16 November 2004 180 Lpm*

26 November 2004 712 Lpm 
29 November 2004 437 Lpm 
30 November 2004 475 Lpm 
06 December 2004 478 Lpm 
10 December 2004 579 Lpm 
21 December 2004 912 Lpm 

*  This flow rate is not considered accurate as no measurement could be made at the discharge point of the shallow 
collector since MH1 was surcharged.  The number given is based on flow measured at MH5 plus inflow from the 
south into MH1.  Thus, any water entering the system between MH1 and MH5 was missed. 
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Daily rainfall data for the months of November and December 2004 are shown in Figure 4.1.1-1 
as a bar chart showing daily rainfall in millimetres and leachate flows in Lpm x 10.  Before the 
712 LPM flow recorded on 26 November 2004, Sydney received 33.8 mm of rain on 25 
November 2004.  Also, Sydney received 26 mm, 22 mm and 26 mm of precipitation on 19, 20 
and 21 December 2004, respectively, prior to obtaining the 912 Lpm field flow measurement on 
21 December 2004.  The groundwater table should be at its highest level in December after the 
fall groundwater recharge period.  Based on the 1971-2000 Climate Data for Sydney "A", the 
months of November and December receive an average of 149.7 mm and 167.5 mm of total 
precipitation.  The only other month with a comparable level of total precipitation is January 
(151.5 mm), however, the majority of this precipitation is snowfall (70.8 cm).  
 
As noted in ADI’s proposal (page 16), the primary method of determining a range in flows was 
to measure discharge in the manholes under three separate events of varying flows.  ADI further 
noted (page 8) that the Team would use the groundwater model “to estimate the quantity of 
groundwater flow to the landfill drains....supported by field measurements of flow”.  The average 
flow predicted by the model was in agreement with the field measurements as discussed in 
Section 4.1.4.  However, the model does not appear to be a useful tool in predicting large storm 
flows.  Therefore, additional effort was allotted to field measurements to predict the high flow 
rate.  These field measurements have been expanded from the three proposed to eight to date, 
keying on high flow events. 
           
For comparison purposes, it is noted that the “Sydney Landfill Leachate Collection and 
Treatment” report by CBCL (June 2002) estimated the flow range as follows: 
           
System Average Dry Weather Flows Peak Flow Source 
Shallow Collector 200 Lpm 800 Lpm CBCL Report , page 13 
Shallow Collector 500 Lpm 1100 Lpm CBCL Report, Table 3.5 
 
The flows measured in the fall, while representing a normal wet period, are below the 1:100 year 
storm event.  It is, therefore, expected that flow out of the collector system under such an event 
would be restricted by pipe size. The theoretical maximum amount of leachate that can possibly 
flow through the shallow collector outlet (as shown on GEMTEC record drawings) is 3126 Lpm.  
This is based on the actual (measured) inside diameter of the pipe of 200 mm, a slope of 1.18% 
as provided on the drawings, and an "n" value of 0.01 for plastic pipe. The calculated flow of 
3126 Lpm is considered to be much too high, as the actual measured flows cannot be obtained 
theoretically using the above slope.  
 
Taking the 30 November, 06 and 10 December 2004 flow measurements1 and working 
backwards based on the depth of water measured.  Using this slope, the maximum leachate 
production would be 1460 Lpm (0.859 cfs).  It should be noted that these numbers assume that 
MH1 is not surcharged and that we are dealing with pure gravity flow. 

                                                 
1 These dates were chosen because they were the only dates where no backflow conditions existed at the outlet of 
the pipe and the measured height and velocity of the water reflects a pure gravity flow condition. 
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In summary, a low flow rate of 200 Lpm (Average Dry Weather Flow) and 1500 Lpm Peak Flow 
is considered a reasonable range for flows from the shallow collector.  Given that a flow of 712 
Lpm has already been recorded in the month of November and 912 Lpm in the month of 
December, the upper limit of 1100 Lpm given in Table 3.5 of the CBCL report is considered too 
low.   
 
4.1.2 Dry Waste Management Area Collector    
 
The existing lift station intended to pump leachate from the DWMA to a gravity sewer and 
ultimately to Coke Oven Brook was not operating properly during our investigations.  MGI 
Limited (MGI) is reportedly investigating the problems and may repair the lift station or 
conceivably upgrade both the pumps and the force main at some future date. 
 
It is assumed that if 200 Lpm is pumped out of the DWMA lift station, then 200 Lpm less will 
report to the Sydney Landfill shallow collector and the overall peak flows given above will not 
be affected.  However, for the design of the new gravity sewer being contemplated as part of the 
LCTS, the pipe will be designed to handle the peak flows estimated in Section 4.1.1, plus the 
maximum rate at which leachate can be pumped from the DWMA. This will cover the situation 
where there is a heavy rainfall event, the pumps are not turned on, there is a peak at the Sydney 
Landfill shallow collector, and then the pumps are turned on.  There would be a significant lag 
time between turning on the pumps at the DWMA lift station and any reduction in flows at the 
Sydney Landfill shallow collector. 
 
MGI assumed the following flows for design of the DWMA lift station: 
 
1. Originally: 300 Lpm (0.005 m3/s).  This is based on 1.38 metres (sic) of annual 

precipitation over a catchment area of 114,000 m2.  The total volume of precipitation was 
divided by the number of seconds in a year to give the above number (i.e., this is an 
average flow over the entire year). 

 
2. At a later date, MGI revised the design flow originally used for design of the lift station 

to 100 Lpm (0.0017 m3/s), or one third of the above amount.  The reasoning behind this is 
unknown. Both of the above calculations assume that what is being dealt with is           
infiltrating rainfall.  There are two problems with this: 
i. Infiltrating rainfall may flow through the capillary break, without being picked up 

by the collector, to the water table below, since there is no low permeable liner in 
place under the capillary break. 

ii. The capillary break below the DWMA is intended to prevent groundwater from 
rising to the level of the waste above the capillary break.  If so, the only water 
getting into the collector would be from a rising groundwater table, which is not 
accounted for in the above calculations. 
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3. Assuming that the lift station was operating correctly and that neither the pump size nor 
the force main are upgraded, ADI have calculated the maximum possible pumping rate 
from the current system to be 257 Lpm. 

 
4.1.3 Final Design Flows for the Leachate Collection and Transmission System 
 
From the field flow measurements and analysis of the groundwater table conditions, it is 
recommended that the following flows should be used for design of the LCTS: 
 
           Average Dry Weather Flow      200 Lpm 
     Peak Flow     1,800 Lpm 
 
The peak flow is calculated as follows: 
 
 Shallow Collector Peak Flow  1,500 Lpm 
 DWMA Collector       300 Lpm
 Total     1,800 Lpm 
 
Note: Peak flows exceed the four times dry weather flows used in the design of the Battery Point 
Wastewater Treatment Plant, but are no doubt less than a 1:100 year design storm.  The flow 
from the latter event, however, is expected to be constrained by pipe sizing. 
 
4.1.4 Groundwater Modelling of Leachate Flows 
 
A numerical groundwater flow model was utilized to develop an understanding of the range in 
flows to be experienced discharging from the MAID Site. A detailed discussion is provided in 
Appendix C, the results of which are summarized below.  
 
The numerical model was based upon that developed by JDAC (2002) for the Coke Ovens Site, 
then subsequently refined by Dillon and Franz Environmental (2004) for the preliminary channel 
realignment design.  For this assignment, further refinements were made incorporating 
Background and Incinerator Brooks, culverted reaches, increased infiltration through capped 
areas of the landfill and the bentonite cut-off wall around the MAID Pond. This latter version is 
referred to as the Phase II Current Conditions Model. 
 
The model was calibrated against groundwater head levels from 170 monitoring wells across the 
Coke Ovens and the MAID Sites, stream flows in Coke Oven Brook from the hydrological 
modelling and flows measured from the shallow leachate collector.  
 
The average groundwater flow to the shallow leachate collector predicted by the model was 199 
Lpm.  This is in reasonable agreement with flows measured in the field during fall recharge, non-
rainfall event conditions of 350 to 450 Lpm, as well CBCL’s (2002) predictions of 200 Lpm. 
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Modelling of a transient high flow event equivalent to a 1:100 year storm provided groundwater 
flow values that were less than field measured high flow values.  Therefore, the model at present 
does not appear to be a useful tool in predicting short duration, large storm events without 
significant refinements, which were outside the scope of this assignment. 
 
4.1.5 Leachate Chemical Characterization 
 
4.1.5.1 MAID Shallow Leachate Collector 
 
The water collected during the three sampling events covered a wide range in discharge from 
180 to 712 Lpm. It exhibited generally consistent water chemistry for the 92 parameters 
monitored for.  The tabulated chemistries are provided in Appendix E.  
 
The inorganic chemical Signature is characterized by a brackish (TDS 2340 to 2619 mg/L), very 
hard (1540 to 1670 mg/L), encrusting, calcium-sulfate water, with a neutral pH (7.0 to 7.1) and 
low acidity (22 to 243 mg/L). Nutrients were at relatively low concentrations of nitrogen (total 
kjeldahl nitrogen of 7 to 13 mg/L) with no ammonia, low levels of total phosphate (0.05 to 0.11 
mg/L) and moderate levels of total organic carbon (TOC) (8.6 to 20 mg/L).  Oxygen demands 
were defined by relatively low concentrations of chemical oxygen demand (COD) (26 to 138 
mg/L) and biological oxygen demand (BOD) (17 to 26 mg/L).  Of the 25 “heavy” metals 
monitored for, iron (68 to 100 mg/L) and manganese (4.2 to 5.3 mg/L) were at the highest 
concentration.  An additional 12 were continuously detectable, but at low concentrations over all 
three events including: aluminum, arsenic, barium, cadmium, chromium, cobalt, lithium, nickel, 
selenium, strontium, uranium and zinc.  The inorganic chemical Fingerprint, as defined by 12 
ionic ratios is provided in Figure 4.1.5-1 revealing a tight, reproducible form, with only one ratio 
(alkalinity/acidity) exceeding half an order of magnitude.  
 
The organic chemical Signature exhibited no detectable total petroleum hydrocarbons, either as 
modified TPH or BTEX.  The total PAH concentration was very low, ranging from 0.211 to 
0.304 ug/L.  Of the PAH compounds, five were consistently detectable including acenaphthene, 
fluorene, anthracene, fluoranthene and pyrene.  BaP was always non-detectable. 
 
The radiological Signature noted very low, but detectable concentrations of uranium (0.00055 to 
0.00093 mg/L). Alpha and gamma radiation were non-detectable. Gross beta radiation was 
detectable at low levels of 1.4 to 2.5 Bq/L. 
 
4.1.5.2 Dry Waste Management Area Collector 
    
Due to problems with the pumping system for this collector, the range in discharge over which 
the samples were collected is unknown.  They were, however, sampled on the same days as the 
shallow collector described above and, therefore, represent similar weather conditions.  The 
tabulated chemistries are provided in Appendix E.  The water generally exhibited a consistent 
chemistry for the 92 parameters monitored for.   
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The inorganic chemical Signature defines a brackish (TDS 2306 to 6415 mg/L), very hard (1508 
to 3811 mg/L), encrusting, calcium/sodium–chloride type water, with a near neutral pH (7.1 to 
7.8) and low acidity (<5 to 24 mg/L). Nutrients were characterized by relatively low 
concentrations of nitrogen (total kjeldahl nitrogen of 1.4 to 3.9 mg/L), but with no ammonia, low 
levels of total phosphate (0.04 to 0.08 mg/L) and moderate to high levels of TOC (14 to 61 
mg/L).  Oxygen demands were defined by relatively low concentrations of COD (16 to 125 
mg/L) and BOD (12.4 to 22.5 mg/L).  Of the 25 “heavy” metals monitored for, iron (<0.10 to 
0.18 mg/L) and manganese (0.195 to 1.05 mg/L) were at the highest concentration.  An 
additional 15 were continuously detectable, but at low concentrations over all three events 
including: aluminum, arsenic, antimony, barium, boron, cadmium, cobalt, lithium, molybdenum, 
nickel, selenium, strontium, uranium, vanadium and zinc.  The inorganic chemical Fingerprint, 
as defined by 12 ionic ratios, is provided in Figure 4.1.5-1 revealing a tight, reproducible form, 
with no ratio exceeding half an order of magnitude.  
 
The organic chemical Signature exhibited no detectable total petroleum hydrocarbons either as 
modified TPH or BTEX.  The total PAH concentration ranged from non-detectable to very low 
concentrations of 0.16 ug/L.  Of the PAH compounds, none were consistently detectable. BaP 
was detectable in only one sample at 0.038 ug/L. 
 
The radiological Signature noted very low, but detectable concentrations of uranium (0.0049 to 
0.0179 mg/L). Alpha and gamma radiation were non-detectable. Gross beta radiation was 
detectable at low levels ranging from 3.1 to 8.5 Bq/L. 
 
4.1.5.3 Comparison of Water Chemistries 
 
Water chemistry from both the shallow leachate collector and DWMA collector exhibited a 
generally similar Signature.  The only notable differences were that the latter exhibited a slightly 
higher TDS range; a typing characterized more by chloride than sulfate, a higher TOC range and 
lower concentrations for iron, manganese and Total PAH. 
 
The chemical Fingerprinting of the two waters showed distinct differences (Figure 4.1.5-1), 
notably characterized by five ratios, including Mg/K, S04/Cl, Ca/So4, Ca/HC03 and Na/HC03. 
 
4.1.6  Leachate Water Quality 
 
4.1.6.1 Treatability 
 
In 2002, CBCL undertook a preliminary assessment of the MAID Site leachate by sampling the 
shallow leachate collector once and summarizing available groundwater data to represent a zone 
around what is now the DWMA Collector.  CBCL’s Table 3.4 noted BOD design loadings for 
the Battery Point Wastewater Treatment Plant, over initial and ultimate conditions, of 150 mg/L.  
Table 3.5 noted BOD from the two areas sampled ranging from 30 to 90 mg/L, “demonstrating 
the marginal effect that the leachate should have on the municipal treatment plant”.  In 
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comparison, the samples collected in this assignment for both collectors ranged from 12 to 26 
mg/L and, therefore, are well within the plant design. 
 
4.1.6.2 Comparison With Municipal Solid Waste Leachate 
 
Comparison of the data collected for the two collectors was compared with typical municipal 
solid waste leachate from the 101 Landfill in Halifax and data reported by the United States 
Environmental Protection Agency (USEPA) (1975).  A comparison of these data with the 
concentration range monitored at this site is summarized below. 
 
101 Landfill, Halifax:  
 
Parameter 101 Landfill MAID Site 
TDS 600 to 17,114 mg/L 2306 to 6415 mg/L 
TOC 200 to 9900 mg/L 8.6 to 61 mg/L 
Ammonia 7.2 to 17 mg/L <0.02 mg/L 
Iron 2.5 to 962 mg/L <0.1 to 99.9 mg/L 
Manganese 61 to 90.9 mg/L 0.195 to 5.31 mg/L 
Alkalinity 349 to 4000 mg/L 97 to 262 mg/L 
 
USEPA: 
 
Parameter USEPA MAID Site 
TDS 10,000 to 14,000 mg/L 2306 to 6415 mg/L 
Total Kjeldahl Nitrogen 30 to 500 mg/L 1.4 to 13 mg/L 
Iron plus manganese 280 to 450 mg/L 0.375 to 105.2 mg/L 
COD 16,000 to 22,000 mg/L 16 to 138 mg/L 
Chloride 100 to 2,400 mg/L 2904 to 2850 mg/L 
 
The comparison of these indicators suggests drainage from the MAID Site represents a relatively 
weak strength leachate when compared to general municipal solid waste landfill leachates. 
 
4.1.6.3 Comparison With Municipal Sewers 
 
The Battery Point Wastewater Treatment Plant will be accepting municipal wastewaters from the 
Sydney area for treatment.  Two storm/sanitary sewers, which have now been picked up by the 
new sewer interceptor, were sampled by JDAC (2003) as part of the Phase II/III ESA.  A total of 
nine indicators were selected for comparison with MAID Site collectors and summarized below: 
 
Parameter Municipal Sewers MAID Site 
TDS 465 to 578 mg/L 2306 to 6415 mg/L 
pH 6.9 to 8.5 7.0 to 7.6 
Ammonia 12.5 to 13.7 mg/L <0.02 mg/L 
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Parameter Municipal Sewers MAID Site 
Nitrogen (N02+N03 as N) <0.05 to 0.44 mg/L <0.02 to 3.1 mg/L 
Ortho phosphorous <0.01 to 2.6 mg/L <0.3 mg/L 
Chloride 148 to 175 mg/L 294 to 2850 mg/L 
Iron 0.275 to 0.546 mg/L <0.1 to 99.9 mg/L 
Manganese 0.139 to 0.533 mg/L 0.195 to 5.31 mg/L 
TOC 72 to 74.4 mg/L 8.6 to 61 mg/L 
 
These indicators suggest that the MAID Site leachate exhibits an elevated TDS, chloride, iron 
and manganese, but lower ammonia and TOC than the two municipal wastewater streams 
sampled. 
 
4.2 Options for Leachate Collection and Transportation System 
 
The purpose of the LCTS is to collect the leachate from the shallow collector under the Old 
Sydney Landfill and the leachate being pumped from the DWMA and transport it to the Muggah 
Creek Interceptor Sewer located west of the Victoria Road Overpass.  From there the leachate 
would flow via gravity sewer to the new Battery Point Wastewater Treatment Plant.  Two 
options were initially considered for routing of the LCTS.  Both options originally included the 
installation of a lift station and equalization pond.  Both of those items have since been 
eliminated from the project.  The major features, advantages and disadvantages of each option 
are presented below. 
 
4.2.1 Option 1 – North Route 
 
As originally envisaged this option would have included the installation of a lift station and 
equalization pond as shown on drawing 1-1 (concept level drawing).  The equalization pond was 
intended to moderate peak flows to the Battery Point Wastewater Treatment Plant.  As discussed, 
the CBRM, after reviewing peak flow and leachate chemistry provided to them, determined that 
no equalization pond was required.  As a result ADI was also able to eliminate the pumping 
station for this option (the storage requirement for the equalization pond would have caused the 
water level in the pond to be high enough to require the pump station).  As a result, leachate will 
now flow directly via gravity sewer from the shallow collector and the DWMA collector outlets 
to the existing interceptor sewer on the west side of Victoria Road.  The majority of the gravity 
sewer is intended to be buried in the south shoulder of the SPAR.  
  
4.2.1.1 Advantages 
 
1. The route taken is the shortest practical route between the outlets for the shallow collector 

and the DWMA collector and the interceptor sewer. 
 
2. The route avoids areas of the Coke Ovens Site known to be heavily contaminated. 
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3. The slope of the route along the SPAR is almost uniformly downhill from the MAID Site 
to the Victoria Road Overpass, and from the Victoria Road Overpass to the interceptor 
sewer. 

 
4. The manholes are close to the SPAR, which will make it easily accessible for 

maintenance purposes. 
 
5. The cuts involved for trench excavation in this option would be considerably smaller than 

for the Option 2 scenario.  In addition, this option could be constructed either at the same 
time or at a later date than the construction of the realigned channels. 
 

4.2.1.2 Disadvantages 
 
1. Disturbance to the newly constructed SPAR. 
 
2. Some traffic control measures will be required during construction of this option. 
 
4.2.2 Option 2 – South Realigned Channel Route 
 
As discussed for Option 1, a lift station and equalization pond were originally envisaged for this 
option as well (see Drawing 1-2).  While the equalization pond has been eliminated, a lift station 
would still be required for this option due to the large changes in elevation.  Leachate would flow 
via gravity from the shallow collector and the DWMA collector to the lift station.  The lift station 
would pump the leachate to the high point in the system (located approximately where the 
equalization pond is shown on Drawing 1-2), from where it would flow via gravity sewer, 
generally paralleling the south realigned channel, to the existing interceptor sewer. 
 
4.2.2.1 Advantages 
 
1. It avoids any disturbance to the newly constructed SPAR. 
 
2. Less traffic control would be required during construction. 
 
4.2.2.2 Disadvantages 
 
1. The route chosen is considerably longer than that chosen for Option 1, increasing 

construction costs. 
 
2. It would require the installation of a lift station and a force main. 
 
3. The gravity sewer portion of the pipeline would have to pass under the realigned West 

Channel at some point.  This would make the construction of this option impractical 
unless it was being constructed at the same time as the channel realignments, which may 
or may not be the case. 
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4. The size of the cuts involved for trench excavation is considerably larger. 
 
5. Access roads for maintenance purposes would have to be provided along the proposed 

route of Option 2.  
 
6. The gravity sewer would have to pass under the Coke Oven Brook on the west side of the 

Victoria Road Overpass in order to connect to the existing interceptor sewer. 
 
4.2.3 Conclusion 
 
Based on the options discussed above, ADI recommended that design of the LCTS proceed 
based on Option 1 routing. 
 
4.3 Conceptual Design of Components 
 
4.3.1 Gravity Sewer 
 
The gravity sewer design is based on a peak flow of 1800 LPM as discussed in Section 4.1.3.  
Based on a minimum 0.5% slope as shown on the drawings and SDR35 PVC pipe with an 
estimate “n” value of 0.01 the following maximum flows were calculated for various pipe 
diameters: 
 

Nominal Pipe Diameter (mm) Maximum Flow (LPM) 
200 1960 
250 3300 
300 5660 

 
From the above table it appears that a 200 mm diameter pipe would be adequate to transport the 
leachate from the Maid Site to the interceptor sewer, however, a number of other factors should 
be considered: 
 
● Heavy metals held in solution in the leachate are known to precipitate out in the presence 

of oxygen.  Various solid materials will gradually build up in the pipe, reducing the 
effective pipe diameter and the flow.  Increasing the pipe size will also reduce 
maintenance requirements for the LCTS as a greater time period can be allowed between 
cleanings. 

 
● A larger pipe size will also accommodate increased flows due to infiltration into the pipe.  

Infiltration values are expected to be small, as the gravity piping will be essentially 
designed as a sanitary sewer system, requiring pressure testing of both the pipe and the 
manholes prior to being put into service.  Nonetheless, an increased pipe size will provide 
a factor of safety, which can accommodate increased flows. 
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● The incremental cost of increasing the pipe size from 200 mm to 250 mm, or 250 mm to 
300 mm, is small compared to the overall cost of the pipe installation, which includes 
trench excavation, bedding, backfill, compaction and reinstatement of surface features. 

 
Based on the above, ADI recommends that a 300 mm diameter pipe be installed. 
 
In addition to designing the piping to accommodate the required design flows, the external loads 
on the pipe were checked for deflection, strength and buckling criteria and found to be 
acceptable. 
 
4.4 Preliminary Construction Cost Estimate  
 
A preliminary construction cost estimate for the LCTS has been developed based on the 
engineering design work completed as part of this study.  The costs of the various components 
have been estimated by applying unit prices obtained from suppliers, contractors and previous 
tenders for similar work to estimated quantities of work.  The unit prices used are based on an 
early spring tender call to obtain competitive bids from the contractors.   
  
Since the estimates are based on final engineering level drawings, they are considered to be 
accurate within ±15% of the final tendered costs.  The total project cost was estimated at 
$700,000.00, broken down as follows: 
 
Table 4.4-1 Construction Cost Estimate 
Leachate Collection and Transportation System 
Item Description Unit Unit Cost Quantity Total 
I. LCTS 
1 Mobilization LS N/A N/A $20,000.00
2 300 mm dia., SDR35 PVC m $220.00 1,720 $378,400.00
3 Manholes ea $3,500.00 21 $73,500.00
4 Connections to Existing Sewers ea $1,000.00 3 $3,000.00
5 Guardrail Removal and Reinstatement m $30.00 260 $7,800.00
6 Type 2 Gravels (build up shoulder at 

Lingan Road) 
 
t 

 
$15.00 

 
900 $13,500.00

7 Trench Excavation (rock) m3 $100.00 100 $10,000.00
8 Rail Crossing LS N/A N/A $50,000.00
9 Environmental Protection Measures 

(Provisional) 
 

LS 
 

N/A 
 

N/A $20,000.00
LCTS Sub-Total = $576,200.00

II. Access Road 
1 Cuts m3 $10.00 3,400 $34,000.00
2 Common Fill m3 $15.00 600 $9,000.00
3 Type 1 Gravels t $15.00 200 $3,000.00
4 Type 2 Gravels (build up shoulder at    
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Lingan Road) t $15.00 400 $6,000.00
5 Corrugated Steel Culvert LS N/A N/A $2,000.00
6 Steel Gate LS N/A N/A $6,500.00

Access Road Total = 60,500.00
$636,700.00
$63,760.00

Sub-Total 1 = 
Contingency (10%) = 
Total (Before HST) = $700,370.00

 
 




