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DISCLAIMER 
 

The work represented in this client report is the result of a student project at the British Columbia 
Institute of Technology. Any analysis or solution presented in this report must be reviewed by a 
professional engineer before implementation. While the student’s performance in the completion 
of this report may have been reviewed by a faculty advisor, such review and any advice obtained 
therefrom does not constitute professional certification of the work. This report is made available 
without any representation as to its use in any particular situation and on the strict understanding 
that each reader accepts full liability for the application of its contents. 
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__________ 
___________________ 
___________________ 
___________________ 
_______ 
 

Dear Mr. _____ 

Submission of Final Report on the Creation of a Construction Management Plan for a Culvert 
Replacement in North Vancouver, BC 

This is the final report for my construction management plan for a culvert replacement in North 
Vancouver, BC. The original culvert was undersized and needed to be replaced. I was also tasked with 
creating a construction management plan that included creating a stakeholder matrix, traffic detour plan, 
work breakdown structure, schedule, quantity takeoff, and cost estimate for the project using a given set 
of drawings, cost data, and bylaws.  

Using the drawings, cost data, and bylaw information given to me, I created a construction management 
plan while considering the environmental and stakeholder factors surrounding the project. A total of 130 
hours was spent on the project.  

The project allowed me to learn different software, bylaws, and how to create each of the deliverables I 
mentioned above. The software I learned to use were Bluebeam for the quantity takeoff and MS Project 
for the scheduling. Additionally, I read up on multiple bylaws related to municipal development and 
environmental protection. Finally, I learned the process of how an owner, like the _________________ 
would create a stakeholder matrix, traffic detour plan, schedule, and cost estimate.  

Thank you for sponsoring my project, meeting with me biweekly to answer any questions I had and 
providing the information and data I needed to complete my project. Also thank you for aiding in 
reviewing a draft copy of this client report to help fix terminology related errors and minor grammar 
errors like capitalization and comma placement.  

If there are any questions, I can be reached by my email _____________________. 

 

Sincerely, 

 

 

__________ 

cc:  Michael Baumert, Faculty Advisor 
 Jacquie Russell, Communications Instructor 
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SUMMARY 
 

A construction management plan was made for the replacement of a culvert and the road area 
around it in Mission Creek at Evergreen Place, North Vancouver. This plan was recommended 
by my sponsor ____________, ____________ at the _______________________________. The 
culvert will be reconstructed from a circular bell & spigot precast concrete pipe to an open 
bottom multiplate arch culvert. The management plan was created by meeting three main 
objectives: creation of a stakeholder matrix and traffic detour plan, identification of tasks and 
resources, and creation of project schedule and cost estimate. 

The construction occurs within a riparian and salmonid habitat so environmental factors must be 
considered. The following environmental laws must be followed:  DNV Environmental and 
Preservation Bylaw 6515, Water Sustainability Act (WSA), and Water Sustainability 
Regulations. The Reduced Risk Window is within the WSA and indicates that construction can 
only occur between July to September, but through an application to the Ministry of Forests, 
Lands, and Natural Resources, the window got extended to between May and October.  

A stakeholder analysis matrix focused on community external stakeholders was created. There 
were three things that were both important to the stakeholders and impacted them during the 
construction: traffic, utilities, and the environment. The stakeholders were split into directly or 
indirectly affected and to consult or to inform. The stakeholders who were both directly affect 
and needed to be consulted were the residents living within the construction zone and Braemar 
Elementary.  

A traffic detour plan was made for Braemar Elementary as the student drop off and pick up route 
would be disturbed by the construction. 

After the completion of the traffic detour plan, a work breakdown structure was made wherein 
the project was broken into major project deliverables and then into work packages, a 
combination of related tasks that could be priced together. The major project deliverables were 
sequenced into a master schedule, and it showed that it would take the entirety of May to 
October to finish the project.  

Following the creation of the schedule, a quantity takeoff (QOT) was done for the materials that 
were priced with unit rates using Bluebeam and Excel. The materials were first measured in 
Bluebeam, then calculated individual and added together into work packages in Excel. Some 
work packages had an associated lump sum value instead of associated unit rate value, so no 
quantities were needed in that case. After summing all the work packages together, an ending 
cost estimate of around $1 800 000 was achieved.  

An Excel file containing the stakeholder analysis matrix, work breakdown structure, quantity 
takeoff, and cost estimate was completed for the project along with a Gantt chart schedule and a 
traffic detour plan.  
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The resources used to achieve the objectives is the issue for construction drawings provided by 
my industry sponsor, city records of past projects, District of North Vancouver Bylaws, Master 
Municipal Construction Documents, Excel, Bluebeam, and MS Project. The deliverables of the 
project are a stakeholder matrix, traffic detour plan, quantity takeoff, work breakdown structure, 
schedule, and cost estimate. 
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1.0 INTRODUCTION 
 

The purpose of this project was to create a construction management plan for the replacement of 
an old, undersized circular concrete culvert and the road area around it. My sponsor __________ 
__________, ____________ at the _________________________ recommended this project to 
develop my critical planning and practical problem-solving skills in the construction 
management field. As the real-world project is already completed, my work can be compared 
with the real results to help refine the _______________________’s construction management 
processes.  

The culvert conveys Mission Creek at Evergreen Place, North Vancouver. The old culvert was 
installed in the 1964 as a circular bell & spigot precast concrete pipe using sparsely available 
climatic data and sized to the period’s acceptable risk tolerance. The concrete culvert will be 
replaced with a new, bigger corrugated steel arch culvert. Figure 1 showcases the new culvert’s 
design. 

 

Figure 1. New culvert inlet section design  

 
The new culvert will be 4.9 m wide and 2.5 m high. The new design will increase the creek’s 
flow capacity and the open-bottom culvert design, which mimics natural stream beds and has a 
shorter overall length of culvert, will make the crossing more fish-passable (________, personal 
communication, April 12, 2022). This will help restore the channel and increase fish passage. 

This project covers the entire replacement process from start to finish. It covers the planning, 
demolition and construction of the culvert and road area, utilities reconstruction, and traffic 
management of the road.  
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There are three main objectives in this project: 

• Creating a stakeholder matrix and traffic detour plan. 
• Identifying the project’s tasks for a work breakdown structure and materials for a 

quantity takeoff 
• Creating a project schedule and cost estimate. 

The project is only focused on the construction planning and execution phase of the project. It 
does not include the designing of the new culvert since it does not relate to the construction 
management process. Instead, completed issue for construction drawings were provided for 
reference. Additionally, all the deliverables were done in the owner’s perspective and like it was 
for the original construction year of 2019.  

All the deliverables mentioned in the proposal were completed. However, there were changes to 
how each deliverable was approached. The programs Heavy Bid, Primavera P6, and Microsoft 
Vision were not used because their features were not needed for an owner’s construction 
management plan. RS Means and the Handbook of Steel Drainage & Highway Construction 
(Canadian Edition) were also not referred to because I got the information directly from my 
sponsor instead. The resources I used instead will be mentioned in their respective sections 
below.  

All construction drawings used in the report were given by my sponsor, _______________. All 
quantities, lump sum, and unit rate values were rounded to the nearest whole number. 
Additionally, all cost values are in Canadian dollars.  

The report will provide background on the environmental considerations, and bylaws applicable 
to the project. Afterwards the stakeholder matrix and traffic detour plan of the project will be 
explained. Following that, the schedule of the project will be discussed which will also include 
the work breakdown structure (WBS). Finally, the process of constructing the cost estimate 
which will include the quantity takeoff process will be shown.  

 

2.0 BACKGROUND 
The background includes information on the old culvert, environmental considerations 
surrounding the project, bylaws, and permits required.  

2.1 Environmental Considerations 
The culvert’s construction takes place in a creek that has resident and transient spawning 
salmonid populations recorded. All work must follow federal, provincial, and municipal 
laws on in-stream construction. The laws that need to be followed are 

o DNV Environmental and Preservation Bylaw 6515 
o Water Sustainability Act (WSA) 
o Water Sustainability Regulations (WSR) 
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The selected contractor is compelled to engage the services of a Registered Professional 
Biologist as an environmental monitor to ensure construction meets all applicable 
regulations as well as to provide environmental reporting to regulatory agencies. 

Construction must take place during the time where the risk of negative impact to 
organisms in the creek are low. Since the creek is considered riparian and salmonid 
habitat, any work in the stream must take place in a time where there is no fish spawning 
or any over-wintering eggs, alevins, or juveniles within and around the gravels. See 
Figure 2 for the reduced risk work window.  

 

Figure 2. Reduced Risk Work Window for In-Stream Work  
(Ministry of Environment, 2006) 

 

The reduced risk window for salmon is two months, spanning mid July to mid 
September. This is not enough time for the construction to take place as you will see in 
the Schedule of Construction Process section below (pg. 8). Therefore, an application to 
the BC Ministry of Forests, Lands, and Natural Resource Operations (MFLNRO) is 
recommended to extend the working window. An assumed extension from May to 
October is given through the application. 

The WSA requires a bypass system to allow creek flows to continue running throughout 
the duration of project (British Columbia, 2022). The bypass system must maintain the 
flow upstream and downstream of the construction area.  I chose a gravity bypass 
because it is less expensive, quieter, and does not require a 24-hour diesel pump to keep it 
working (___________, personal communication, November 24, 2021). The specifics on 
how the gravity bypass will be created is up to the contractor chosen for the project. 

Additionally, according to British Columbia (2022), the WSR states that the culvert 
replacement is an authorized change meaning replacing the culvert does not need 
approval from the MFLNRO. But since a water diversion is needed to do the in-stream 
works, a Water Act Approval was submitted during the planning stage to make sure 
water would be allowed to be diverted during the construction process. A notice was also 
sent to a habitat officer in the MFLNRO. 
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There are also environmental concerns regarding the removal of trees to construct the 
new culvert. The tree removal will be hired out to a contractor, but a DNV arborist or 
environmental monitor must approve all removals (_______________, 2019). For any 
tree removals within the bird nesting window of March 31 to September 1, a nesting 
survey must be performed within 48h prior to the start of tree removals (Government of 
Canada, 2018). 

Lastly, dust control and cleaning measures must also be in place during construction. 
Dust is dangerous to the workers and is a pollutant to the environment (Donald, 2020). 
The Master Municipal Construction Documents (2019) recommends the application of 
calcium chloride to control dust. Additionally, all public roads must also be clean and 
free of equipment when construction activity is not in occurring (___________________ 
__________, 2019). 

Following the rules set out by British Columbia (2019) in the Guidance for Applications 
or Notifications for Changes in and about a Stream under the Water Sustainability Act in 
the South Coast Region, the Squamish First Nations were also consulted, and their needs 
accommodated, as the culvert replacement is within their traditional lands. Since the 
project digs deeper into undisturbed part of the brownfield, an Archaeological Overview 
Assessment (AOA) was done. It is a review of known knowledge on the site to figure out 
the possibility of it being an archeological site. An Archaeological Impact Assessment 
(AIA) may also be done depending on the results of the AOA. 

2.2 Traffic Permits and Requirements 
There are several permit and requirement that the selected contractor will need to apply 
for and follow respectively. 

The contractor must follow DNV’s traffic bylaw 7125 and apply for highways permits 
for all lane closures that are required for construction. The DNV also requires that a 
traffic control plan be submitted by the contractor ten working days in advance of 
construction start date.  

 

3.0 STAKEHOLDER ANALYSIS MATRIX 
A stakeholder analysis matrix is a chart that shows the stakeholders of the project. Stakeholders 
are the people affected by and who have influence on the project. As projects progress 
stakeholders may change (Smith, 2000). Due to lack of time, the report focuses on only the 
external community stakeholders that appear at the beginning of the construction of the project. 

To create the stakeholder analysis matrix, all the stakeholders were found by looking at the area 
the construction of the culvert affects on google maps. The area highlighted in orange in Figure 3 
shows where the stakeholders reside. 
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Figure 3. Area Where Stakeholders Reside (Google, n.d. ), (____) 

The shaded area showcases the residential and public users of the area affected by the 
construction. The stakeholders of the project are the people who use the area in and around 
Delbrook Avenue, Evergreen Place, Mahon Avenue, and W Windsor Road.  

After figuring out the list of stakeholders, they were labeled as directly or indirectly affected by 
the construction and then were categorized into groups to consult and groups to inform. Any 
member in the consult group must be listened to as they have the power to prevent the project 
from proceeding. The three things that the stakeholders of the project will be affected by is 
traffic problems, utility stoppages, and environmental concerns due to the construction. 

Any stakeholders that live on Evergreen Place between Delbrook Avenue and Mahon Avenue 
will not be able drive through the construction zone for most of the project, affecting their access 
into and out of their residence. Additionally, any stakeholders living 45 m from the edge of the 
creek will not have access to Evergreen Place Road as it will be turned into a construction zone 
which is shown in Figure 4.  
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Figure 4. Construction Zone of the Project (Google, n.d.), (_____) 

The stakeholders who live on Evergreen Place between Delbrook and Mahon and outside of the 
construction zone will be informed and the stakeholders living within the construction zone will 
need to be consulted. The location of the channel and culvert is shown in green, and the 
construction zone is shaded in blue.  

Additionally, Braemar Elementary School is on Mahon Avenue. Many parents pass through the 
Evergreen Place to pick up and drop off students. The school will need to be consulted on the 
optimal time for the construction to occur so the students will be affected the least. Since I was 
unable to consult Braemar Elementary School, I assumed that they would want the project to 
occur during summer break.  
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A traffic detour plan was made for the parents of students of Braemar Elementary. The traffic 
detour plan is shown in Figure 5. 

 

Figure 5. Traffic Detour Plan for Braemar Elementary (Google, n.d. ), (_____) 

The detour to Braemar Elementary is shown using green arrow. The construction zone is shown 
in blue and local traffic zones are labeled using a local traffic only symbol. The traffic detour 
route is for anyone who normally turn into Evergreen Place from the North. They will need to go 
south an additional 700 meters before turning into W Windsor Road, and then turning again into 
Mahon Avenue to get to their destination.  

The construction will cause more traffic than normal to go through the above-mentioned roads, 
increasing traffic congestions to the residents living on or near the detour route. These residents 
will need to be informed of the construction and the possible increase in traffic. 

There will also be utility replacement occurring. Throughout most of the construction the utilities 
will be kept running until the replacement occurs. The residents will be directly affected by the 
water main replacement during the tie-ins of the new water main to the existing one. The water 
main will need to be shut down for one day. Any stakeholder affected by the utility 
reconstruction will need to be informed. 

Lastly, any stakeholders that live within the construction zone will have environmental concerns 
due to trees needing to be cut down and soil possibly being contaminated due to the construction 
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near or on their residence. These stakeholders will need to be consulted on the tree removal and 
replanting as well as informed of the measures that will take place to prevent contamination. 

A summary of the stakeholders is shown in Figure 6. 

 

Figure 6. Power Interest Matrix for Stakeholders 

The stakeholders living inside the construction zone and the administrators at Braemar 
Elementary are directly affected by the construction and must be consulted on how the 
construction should take place. The stakeholders living on Evergreen Place but outside of the 
construction zone are directly affected as well but to a lesser degree, so they will only be 
informed on the construction. Additionally, any residents living near the possible increased 
traffic zones will need to be informed of that possibility. For the full stakeholder analysis matrix, 
see Appendix A. 

4.0 SCHEDULE OF CONSTRUCTION PROCESS 
 

The creation of the schedule is in two parts: creating a work breakdown structure and the 
schedule itself. The WBS was made in Excel and the schedule was made in MS Project. 

4.1 Work Breakdown Structure 
A work breakdown structure deconstructs a project into work packages that are to the 
complexity required for the schedule and cost estimate. Work packages are a combination 
of related tasks within a project (Wrike, n.d.). 

The top-down method where the project is split into smaller and smaller activities was 
used for the WBS. This method allows for all the activities that occur during construction 
to be found. Additionally, the outline style where the activities are put into a list was used 
to format the WBS instead of the hierarchical structure style where the activities are made 
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into a flow chart. This was because the outline style is quicker to make and easier to 
scroll through. The finished WBS was created on Excel.  

According to the Project Management Institute (2019), to create a WBS, the project must 
be split into levels, with each level getting progressively more detailed. The first level is 
the major project deliverable, followed for the second level, a project deliverable, and 
then followed by an even smaller deliverable. The deliverables keep getting smaller until 
they reach the level of complexity necessary for the project, a work package.  

I used the Master Municipal Contract Documents (MMCD) and the District of North 
Vancouver Development Servicing Bylaw 8145 to determine the Level 2, 3 and 4 
activities. This allowed me to not miss any of the required tasks in the construction 
process.  

This construction project was broken down into 9 major project deliverables: 

1. Procurement 
2. Field Mobilization and Site Preparation 
3. Excavation and Backfilling 
4. Riprap and Fish Habitat 
5. Culvert Assembly 
6. Footing, Headwalls, Debris Barrier, and Lock Blocks Construction  
7. Utilities Replacement 
8. Road and Sidewalk 
9. Finishing Operations 

Due to my lack of experience in the construction field, the major deliverables were 
figured out by reviewing pictures from the real-life construction of the culvert. In Figure 
7, the Excavation and Backfilling deliverable is broken down into its work packages. 
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Figure 7. Example of WBS of Excavation and Backfilling Deliverable 

The major project deliverable of Excavation and Backfilling was broken down into work 
packages using three steps. First the MMCD codes that are related to excavation and 
backfilling were found. Then using the code as reference, the “Measurement and 
Payment” section and “Execution” sections of the code were used to find the Level 2 and 
Level 3 work.  See Appendix B for full work breakdown structure of all the major project 
deliverables. 

The WBS in Appendix B is to a more detailed level than necessary for either the schedule 
or the cost estimate.  

 

4.2 Master Schedule 
After a work breakdown structure (WBS) is done, a master schedule can be created. It is 
a document that gives a summary so that the owner understands how much and what kind 
of work needs to be completed for the project (PM Majik, 2021). This type of schedule is 
used by the ______________________ to understand how the project will proceed 
overall before putting out the project for bidding.   

The most important part the schedule from the owner’s perspective is the start and end 
date. This is because the start and end dates must be stipulated in the contract for the 

3 Excavation and Backfilling -------MMCD 31 23 01 • EXCA VAT/NG, TRENCHING AND BACKFILLING 
3.1 Site Preparation for Excauvation 

3.1.1 Cut pavement and sidewa lk neatly a long limits of proposed excauvation 
3.1.2 Strip topsoil and stockpile at designated location 

3.2 Excauvation 
3.2.1 Excauvate to grade 
3.2.2 Hang utilities 

3.2.3 Excauvate be low grade 
3.2.4 Provide trench drainage during excauation 
3.2.5 Dispose of surplus spoil from excauvation 
3.2.6 Dewater excauvation 

3.3 Backfill and Compaction 
3.3.1 De livery of granular materia l 
3.3.2 Place granu lar base on top of culvert 
3.3.3 Place approved native backfill on the sides of granular base 
3.3.4 Compact base and native backfill following Modified Proctor densities 

MMCD 31 23 17 • ROCK REMOVAL 
3.4 Rock Removal 

MMCD 31 32 19 • GEOSYNTHETICS 
3.5 Placing Erosion Control Blanket 
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contractors to use to estimate the duration of all the work required for the project. It is the 
contractor’s responsibility to sequence the project in such a way to meet all milestones 
including completion of the project. Therefore, having a start and end date allows the 
contractors to use their in-house productivity rates to calculate the amount of crew and 
equipment required to complete the project on time and within costs.  

The start and end dates of the project were decided using the Guidelines for Reduced Risk 
Instream Work Windows and school breaks for Braemar Elementary school. The 
construction must happen between May and October to avoid fish spawning. This 
window of time also lands during the summer break of Braemar Elementary, so there will 
not be traffic congestion due to student pick up and drop off during July to September.  

The milestone schedule was made in MS Project and made using the Level 1, major 
project deliverables, activities in the WBS. I gave an estimated duration to each high-
level activity and then sequenced them together in order produce an overview of how 
long the entire project will take. The schedule is shown in Figure 8. 

 

 

Figure 8. Master Schedule of Construction Process 

The schedule starts on May 15, 2019, and after sequencing, it was found to end on 
October 18, 2019. There is one Level 1 work activity, Excavation and Backfill, that was 
split into two since it has two distinct parts with many activities occurring between them. 
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Master schedules are usually made by using data from previous projects and crew 
productivity rates. Due to my lack of construction experience and my inability to get hold 
of the past data, I was only able to create a schedule with personal assumptions of how 
long each part would take. This schedule is likely to have a high level of error. 

 

5.0 COST ESTIMATE 
An owner’s estimate was created to make sure the project is within its budget. If this estimate is 
notably lower than the lowest bid, the project may need to be cancelled or redesigned as the 
owner will no longer be able to afford it (Faithful Gould, 2016). To create an owner’s estimate, 
first a quantity takeoff (QOT) was done, then using the quantities found in the QOT a cost 
estimate was created.  

 

5.1 Quantity Takeoff 
A quantity takeoff (QTO) was done to figure out the quantities of material needed to 
construct the project. The Issue for Construction (IFC) drawing package in Appendix D 
for the culvert was used for the QTO with only items that could be easily quantified being 
taken off. The quantities are used in the cost estimate for items that have unit prices 
attached to the work packages that they are in.  

The work packages found in the WBS do not directly relate to the work packages in the 
cost estimate. This is because the work packages in the cost estimate were given by my 
sponsor and the work packages in my WBS were done by me. I broke down items to a 
higher complexity for learning purposes. As most owners, _________________________ 
________ (____) relies on higher-level information for big-picture planning with 
individual material supply quantities being more relevant to contractors performing the 
work. 

The QOT done in this project only covers the quantity of materials and not equipment or 
labour as mentioned in the proposal. Initially, I assumed I had to create my own unit rate 
and lump sum values but discovered that the ____ hires a consultant that uses a database 
of past unit rate and lump sum values instead to create cost estimates. Therefore, a QOT 
of the equipment or labour is not required because it is already included in the unit rate 
and lump sum values in the database. Any indirect costs like project supervision would 
be included into the unit rate and lump sum values. Additionally, waste was not 
considered as it is an owner’s takeoff.  

I didn’t receive the work packages from my sponsor until after I finished my QOT so 
there are some items that were measured but not used for the cost estimate. For example, 
I did a QOT for the reinforcement, but it ended up being included in the lump sum value 
of concrete, so the measurement was done but not used.  
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The QOT was done using both Bluebeam and a physical copy of the drawings. There 
were three steps to creating each QOT. First in Bluebeam, I would calibrate the scale to 
the scaled dimension and measure the length or area I needed. If a volume was needed, a 
depth could be manually added in. Some QOT required multiple dimensions from several 
drawings. If that occurred, the measurements were taken in Bluebeam then manually 
inputted in an equation in Excel. After an item was taken off, I would cross the section 
out in my physical copy so I would not accidentally take something off twice.  

There were also times where I just used the figured dimensions to figure out the 
dimensioning. Additionally, the downwards slopping of the culvert was not considered to 
speed up calculations.   

An example of a QOT I did was the Excavation Between Station 1+018 and 1+043. The 
first thing I did was measure the area excavated by following the original ground 
elevation lines. This can be seen in Figure 9. 

 

Figure 9. Area Calculation for Excavation Between Station 1+018 and 1+043 

The drawing has a scale of 1:100 horizontal and 1:50 vertical. The area measurement of 
312 sq m is incorrect because Bluebeam does not allow for different vertical and 
horizontal scaling so 312 sq m had to be divided by 2 to get the correct area dimension.  

The area was then multiplied by the length of the excavated area shown in the plan view 
in Figure 10. 
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Figure 10. Length Calculation for Excavation Between Station 1+018 and 1+043 

The length of excavation was found to be 23 m. Therefore, the total volume of 
construction was 312 sq m divided by 2 multiplied by 23 m, which comes out to 3588 
cubic meters. See Appendix C for the full quantity breakdown. 

5.2 Class B Cost Estimate 
This is a Class B owner’s estimate. According to the ______________________ (2019), 
it is the first initial detailed estimate of the project done in the planning and design phase 
of a construction project. It has an estimated accuracy between plus minus 10 to 20% and 
is produced using the quantities found in the quantity takeoff.  

The quantities were added up into the given work packages and then placed into a 
spreadsheet along with unit prices to calculate the estimated price of each work package. 
For work packages that have hard to measure items, lump sum values were used instead 
of unit rate values. This cost estimate is used to get a general idea on how much the 
project will cost and the range of the bids that will come in from contractors. 

Initially, I was going to do an estimate using RS Means, a database of cost estimates for 
different work activities. However, as mentioned in the quantity takeoff (QTO) section, 
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past unit and lump sum values from a database was given instead. These past values are 
better to use because they are more accurate than RS Means values. While RS Means 
gives values that are in broad categories and are averages from projects within North 
America, the past records in the ___ are specific for municipal projects and are based in 
North Vancouver.  

The ___ does not have access to the consultant’s wide database so instead my sponsor 
gave me the actual unit rate and lump sum values from three contractors that bid on the 
project when it was done in 2019. I averaged out each unit rate and lump sum value to 
use for my cost estimate. I am unable to disclose the unit rate and lump sum values given 
for each contractor because it is proprietary knowledge to the ___. The unit rates also 
came with associated work packages that I used for my cost estimate.  

The work packages that had unit rates had their quantities multiplied by their associated 
average unit rate. Some of the quantities had to be converted from their measured amount 
in the issue for construction (IFC) drawings to the corresponding unit in their unit rate. 
For example, the cubic meter measurement in the rip rap had to be converted to cubic 
yards then to tons. The yards to tons conversion can be seen in Appendix E, and was used 
to convert the gravel, rip rap, and boulder cubic meter measurements into tons.  

If the work packages had lump sums associated with them, then the averaged lump sum 
would be the value used for the cost estimate.  

The averaged unit rate and lump sum values were rounded to the nearest one’s digit. It 
was rounded using normal math conventions. It did not use the rounding method learned 
in CIVL 4033 to convert values that had decimal values to ones without because the unit 
rate and lump sum values were averages and not found through a quantity takeoff.  

Table 1. Cost Estimate Summary 

Cost Estimate Summary 

Mobilization, Demobilization, and 
Traffic Management $96,455.00 

Environment Control and Plant 
Management 81,992.00 

Excavation, Backfilling, and 
Geosynthetics Placement 471,763.00 

Rocks and Soil Removal and Placement 264,961.02 

Culvert and Utilities Removal and 
Assembly 291,833.33 

Concrete Related Construction 470,283.00 

    

Subtotal $1,677,287.35 

GST 5% $83864.37 

 Total (incl. taxes) $1,761,151.72 
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The total cost of the project is estimated to be $1.8 million including taxes with the 
concrete related construction costing the most. This is the cost for the assembly of the 
footing, headwall, debris barriers, lock blocks, and road curbs. The full cost estimate can 
be seen in Appendix F. 

6.0 CONCLUSION 
 

The construction management plan was made for the replacement of an undersized culvert with a 
larger steel corrugated arch culvert. The plan covered the creation of a stakeholder matrix, a 
traffic detour plan, a work breakdown structure, a milestone schedule, a quantity takeoff, and a 
cost estimate for the project.  

The main stakeholders that need to be consulted were found to be Braemar Elementary and the 
residents living within the construction zone. As part of dealing with the stakeholders, a traffic 
detour plan was made for the parents of Braemar Elementary as the construction affected their 
drop-off and pick-up route. Afterwards, the work breakdown structure was created using the top-
down method and the major project deliverables found from it were used to produce the 
schedule. The schedule’s start date was found through considering environmental and 
stakeholder factors. The start date found to be May 15, 2019, and through sequencing each work 
activity into a Gantt chart, an end date was found to be October 18, 2019 

Following the schedule, the quantity takeoff was done using Bluebeam for materials that were 
part of unit price work packages. The cost estimate was then created by using given unit rate and 
lump sum values and multiplying them by the quantities found in the cost estimate. The quantity 
would be one for lump sum work packages. The cost estimate was found to be around $1.8 
million.  
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Appendix A: Stakeholder Analysis Matrix 
 

Stakeholder Analysis Matrix of External Community Stakeholders

Stakeholders 
Educational Institutes 
8tHmar(i.m,pnl""" 

Mwntaonside~ 
Ecole Andre-Piolat 
Litt l.-Rn~,PreKhool\lll lS~Ave, North 
\1¥1C01.1Ve<' 8 ( V7N 4N6 

Businesses 
~amilv of North Short CMstl'flas 8vfea1.1 
{600 W~I Outtns llwd, Old Dt-lbroolt Re,; 
~ Ire, North Buildin&, North \laJ'KOUYef, BC 
V7N2l31 
Onadlan Red Cross (600 W QVt'fnl Rd, North 
\IM'H:OINtt &CV1N Ul 
Glow & G,ow Childten't Cl!l'>tll! IJOS Blythwood 
Dt, NorthVancooVft, 9CV7N 2W81 
Xl floorinc 1)721 [)(>I brook Ave. North 
V¥ICOIJ\ltr 8CV1N 3Z41 
3721 OelbrookAve, North Vancouver, 8CV7N ,,. 
109-3711 ~ lbrool<Aw, North\lancouver, BC 

J CHptrlOn & Ass« (3721 Del brook Ave, North 
\IMICOI.A'H 6CV7N 3Z4 
105- l711 De,lbrookA"tt, North\lancouv«, BC 
V7N32:4 
Delbrooltlnte&~Mediclol Celltf'tU71t 
DE-lbroolt A.ve • 100, North \ljn«J<.Nt./, 8C VIN 

"" Ddbroolt Plua 13721 Ddbrook A""', Nortt, 

le ~It CaM (100 . 3711 Otlbt~ AYot, Nonh 
V"'1(0UYer &C VJN lZ4) 
Sh1neVe1trlnary Hosp,1al (lM •l7l! Otlbtool 
A~e No,thV;,~r 8CV7NlZAl 
New Woon ltt Inn (3751 Otlbf<>Oh. A.o;e, No,ttl 
Vanu,wo, 8C VJN 3Z4 
~Gfocwy(37S5 Delbfook Aw. NOrth 
V~o,8CV7NlZ41 

Reside nts 

620Eve<1rttn Pl, Not1hV~,8CV7N 2l2 

598 Everj:rttn Pl, NOO't hVar'ICOUWl',8CV7N 2Z2 

E'ltf81ttn Pl, Not1hV~. 8CV7N 2?2 

580 Eveitrttn Pl, North V;,ncouver,8CV7N 2Z2 

574 EWflrHfl Pl, NorthVancower,BCV7N2Z2 

574 Eve1,reen Pl, NorthV;,ncowfl,8CV7N 222 

5S6EVef)rttnPl,NorthV;,r'ICOlNef,8CV7N2Z2 

SSO EWftrffn Pl, North Vancower, 8C VJN 2Z2 

540 Everg1e-en Pl, North Vancouver, 8C V7N 2Zl 

534 EV<'fl,....., Pl, No,th Vancouver, 8C V7N 2Z2 

528 EWflreen Pl, NOl'th Vancouver, 8C V7N 2Z2 

522 EWftrffr'IPI, NorthV;,ncouver, BCVJN 2Z2 

516 Evef'lrffn Pl, Nort hVancower,8CV7N 2Z2 

510 Everlrttn Pl, NorthV;,ncouver,8CV7N 2Z2 

500 Everareen Pl, North Vancower, 8C VJN 2Z2 

480 Evtflfffn Pl, North Vancower, 8C VJN 222 

468 Evfftreen Pl, North V;,ncouver, 8C V7N 2Z2 

4S6 EWflreen Pl, NorthV1ncowef, 8CV7N 2Z2 

444 Evef)rffll Pl, NorthVan«>uWr,BCV7N 2Z2 

3561 ['ltl£la6e Pl. North Vial'IC:OU-, 8C VJN 
M 
3S83 Evetglade Pl. NMh ViK!COuvotf, 8( 117N 
M 
3647 Evetglade Pl, North VIKICOu-, 8( V7N 

"' 
3S86Eve,,radePI.Nonh Vancouvff, 8CV7Nll'J 

3570 Ew,11:!adt- Pl. North Vmc:ouw,, BC VJN ll'J 

3S66 Ever,lade Pl. NOO'lh VMICOUvef, BC VJN ll'J 

35Sll[Vf'fl:!ade Pl,Nor1hVancOUYe1, BCV7N3T9 

3526 EvefetadePl,NorthV~.8CV7N3T9 

3511 Mahon Ave, North Vancouver, 8CV7N ns 

3519Mahon Ave, NorthVancouvtt. BCV7N 3Tll 

STAKEHOLDER ANALYSIS MATRIX 
Note/log OT 

Power Consult/Inform Communicat 
(1,2,3) Direct/Indirect Impact (Engagement Strategy) Contact Information ion 

lDir«t 
2 lndirec:I 
2 11\direc:I 

3 lndirl!C:I 

]lndire<:I 

3 1ndirec:I 

3 lndirec1 

3 lndirKI 

]lnd,rKt 

20ire<:t 

20ire<:t 

20irKt 

2 Indirect 

lnt@ff- with d""' off and...,.. 1,1 of nud«IH Consult 
lrwe~ uaff.-t lflform 
lnue~ traffl(;. inform 

lnc~triilffic 

lncrn~traff"lc 

ln«easedtuffic 

lncna~tr;,iflc 

lnc1.a~ tnff,c: 

1nc,eMe<t tnff,c: 

East1oadblodced coowlt 

COOwlt 

Eastroadblodced COOwlt 

Eastroadblocked 

Utility impact ;,nd H SI road blockl!d 

Utif<ty~tan1oadblod.O!d, environnwntal 

Westroadblockt!d,environmentil concotfru 

We-n road blocked, environ~nt;,1 concotfru 

West n»d blocked, environmental concotfru 

WfSt road blocked 

Wtttroadblocked 

Coniult 

lncrea~u-afflc Inform 

lncrea'I-C'dtrafflc llnfonn 



 

 

 

Stakeholders 
lS4S Mahon Ave, N<)rth VM>«lO.Nff, BC V7N 3T8-

3S40 Mahon ,_ve. North Vancouvl!f, BC V7N 3T6 

3Sl2 Mahon Aw, North VMKOUlltt, BC V7 N 3T6 

3St4 Mahon AW, NO!thV¥1COUYer, BCV7N 3T6 

3480 Mahon Aw, NorthV»neouver, BCV7N 3T6 

3476M;ihon Aw, NorthVancoo.r,,er, 8CV7N 3T6 

1478 Mahon Aw, North VMKOU\let", BC V7N 3T6 

3466Mahon Ave, NorthVMKDUllff, 8CV7N 3T6 

34S8 Mahon AW, North Vancouver, BCV7N ns 

34S6 Mahon Ave, North V¥lt0UVl!f. BC V7N 3T6 

3452 Mahon Aw , North V;11Kouv«, BC V7N 3T6 

3444 M;ihonAw,, NorthV¥1C0UYef, 8CV7N 3T6 

308 MahonAV't, NorthV.ncouver, BCV7N 3T6 

3434 M ahon Avtt, North VM><OUVl!f, BC V7N 3T6 

3430MahonA'tt, NorthVMKOUYet', BCVJN 3T6 

3430 Mahon Aw, NorthVMKouvl!f, BCV7N 3T6 

3380 Mahon Aw , North Vancouver. BC V7N 3T6 

3l72Mahon Ave, NorthVancouvet, 8C V7N 3T6 

3360 Mahon Aw, NorthVffltOO.Ner. 8CV7N 3T6 

3348 Mahon AW,NorthV~er. 8CV7N3TS 

3138 Mahon Aw, North VMKOUVl!f, 9C V7N lTS 

3328 M3honAW, NorthVffltOO.Nl!f, 8CV7N 3TS 

3324 Mllhon AVfl, North VMKOUV«, BC V7R 3T6 

3318 MahonAVfl, NorthVffltOO.Ner. 8CV7N 3TS 

3312 Mahon Awt, NorthVffl<Ouver, BCV7N 3TS 

3302Mahon Awt, NorthVan«:,uv«. 8CV7N 3TS 

3300 Mahon Awt, North Vancouver. 8C V7N 3TS 

3298Mahon Ave, NorthVa l'KOUVer, BCV7N 3TS 

3272 Mahon Awt, North Vffl«>I.IVff. 8C V7N HS 

32SO Mihon Awt, North Vancouver, 8CV1N 3TS 

3142 Mahon AVfl, North VMKOUVl!f, BC V7N 3TS 

.tl 7 WSt Jamn 11<1, NorthVancouVfl, 8CV7N 

'" .tl9W5t JaMe-S Rd, NorthVancOUVf'f, 8C V7N 

'" .t21 W St Ja!Tlfl lld, North Vancouvtr, 8C VJN 

'" .tll w St Ja!TIH Rd. North VancouVfl, 8( V7N 

'" "45 W St Ja!TW'I Rd, North VancOUVtr, 8C V7N 

'" 451 W St Jamn 11<1, North VancOUVfl, BC VJN 

'" .t6l WStJl!TIH Rd, NOrthVancOUYH, 8C V7N 

'" 475 W St Ja!Tlfl II;,;, NorthVancouvtr, 8CV7N 

'" .t87 WStJa!Tlfl 11<1, NorthvancOUVfl, 8CV7N 

'" !,01 W St Ja!Tlfl Rd, North VancOUY'1', 8C VJN 

'" 517 WSt Ja!Tlfl Rd, NorthVancou-.,t,, 8CV7N 

'" ~29 W StJamfl Rd, North VancOUYH, BC V7N ,., 
B l W St JamH Rd, North 'lancou-.,t,, BC V7N 

'" S47 WSlJaMe-S Rd, NorthVancOUVfl, BC'l7N 

'" ~s W St Jame-s Rd. North Vancouvtr, 8C '17N 

"' 571 W St Ja!TW'I Rd , North Van<ouvtr, BC V7N 

'" 582 W Wll'llmll' Rd, North Vaf'ICOUW!', 8C V7N 

675 W Wind,ior Rd, North Vaf'ICOUW!', BC V7N 

'"' 68) w Windsor Rd, North vancouW!', BC V7N 

'"' 683 W Wln61or Rd, North Vaf'ICOuwtr, BC V7N 

'"' 711 Blythwood Or, NorthVancou~ ,. BCV7N 
2W8 

Power 
(1,2,3) Direct/Indirect Impact 

2 lndir«t 

lncre.wdlufflc 

tncreased ttafflc 

lncrea:ledlriff,c 

lncreasedttafflc 

3 1ndir~t lncru:ledlTaffic: 

lncreasedtr•fflc 

3 Indirect lncre~tr~fflc: 

lncrc-;oudtrafflc 

lncreas.ed u-afflc 

lncreuedtnfflc 

locrea:led trafflc 

Jnr:reas.edtr;iffo1;: 

tncreas.ed tr;ifflc 

lncte;is-edtr;ilfic 

lncte;i~ trafflc 

locteas-edtrafflc 

lncteas.edtrafflc 

tncreas.ed1ufflc 

lnae-~edtrafftc 

3 Indirect 1nc,eaU:d1raff1e 

lncreas.edtrafftc 

lncreawdtrafflC 

1nc,easedtraff1e 

lnae&Sedtr1ff1e 

lncteas.edtrafftc 

lncreaU:d tr alfic 

lncrea.e-dtrafflC 

lncreawd m1ff1e 

3 lnditecl lnueas.edltifftc 

3 Indirect lnc,c,awdtraflic 

lncrused traffic: 

1nc,eaU:dtralf1e 

3 Indirect lncreawd trafftc 

!Consult/Inform 
(Engagement Strategy) 

llniorm 

11nfann 

llnform 

llniorm 

l1nform 

llniorm 

ltnfonn 

l1nfom, 

llnfom, 

Inform 

11n/o..-m 

11nlom, 

llnform 

l•nfom, 

11nform 

1
1nfom, 

l lnform 

l lnfom, 

l•nfom, 

l lnfom, 

l lnlom, 

Note/Log of 
Communicat 

Contact Information ion 



 

 

 

Stakeholders 
72S Blythwood 0.,, Notth V~wr, 6CVJN ,w, 
717 Bfythwood Or, North \/aNOUWr, 8C \/7N ,w, 
7S3 8t.,.thwood 0,, North V~wr, 8C VJN ,w, 
791 Slythwood DI', North Vancouver, 8C V7N ,w, 
3200 Bf'MCk@ Ave, North \l.ancovYff, 8C V1N ... 
3197 Bewic~f! Avt, North \/IIICOIIWI", 8C VJN ... 
3221 W,lyoe 0,, North\/¥1C01.Net',8CV7N •89 

323!.W<lyne Or, NorthV~et', 8CV7N •89 

3277W.ayne Or, North'hncower, 8CV7N 489 

3293W~Or,NorthVVKOUVef,8CV7N t89 

3307W.ayne Or, NorthV~er.&C\/7N 489 

332lW,avne Or, NorthV¥KOUVet, 8CV7N 489 

3323WWI'! Or, Nonh\/fOt(M.IV,er, 8CV7N 469 

l404Wa'{ne0r, NonhV¥1COVVet",8CV7N 4(1 

3382W8';ne Or, NorthV¥>COlNet',8CV7N llCl 

3336W~0r,NonhV¥1COUVet,8CV7N 4(1 

33lOW.tVl'le Dt, NorthVMKOUVet', 9CV7N 4C1 

3322Wnfl{/ Or, North\/,ncovy,er, 8CV7N 4(1 

3296Wl'fl'le Or, NorthVfflC:OUVtt,8CV7N 4C1 

3l7'0Wnoe Or, NQrthV¥1W'.Ntt, 9CV7N 4C1 

3H4 w~ Or, NonhV¥1W'.Ntt, 8CV7N 4C1 

l218Wnoe Dr, NorthVMM:oUVtt, 9CV7N 4(1 
796 Bfythwood Or. North V;ineouwr, BC V7N 
2W9 
788 Btythwood Or, Notth Vaf'ICOU\lef, 6C V7N 
2W9 
780 Blythwood Dr, NOl'th VMll:ouwr, 8C V7N 
2W9 
772 Blythwood Dr, NOl'th VMll:ouwr, BC V7N 
2W9 
76' Blythwood 0,, North VfflCOOWf, 8C V7N 
2W9 
7S6 Bfythwood Or, North VMrouver, 8C V7N 
2W9 
740 81ythwood o,, North V-ou-. 8C V7N 
2W9 
3241 Delblooli Ave, NOl'ffl Val'ICOII""", IC V7N 
m 
7lS K;ll ffl Pl,NorthVM11:auvff, 8C V7N 2X2 
713 K<lleel Pl, North VancOI.IYtt, &CV?N lXl 
727 i,.:;11<.eel Pl, Norlh VMICOVVtf, 6C V1N 2)(2 
739 Kill:.H I Pl, North Vilntouvtf, BC V?N 2X2 
753 Kl11:.eel Pl, North VancOVffi', 8CV7N lX2 
763 Kil~eel Pl. North Vancovvff, 8C V7N 21(2 
777 KJ"HI Pl, North VMl,Cowe,, &CV7N Vt2 
787 KiD.etl'I Pl, Nortt, VancOINef, 8C V7N 2X2 
799 Kilkeel Pl, North Vanco,,,-, SC V7N 2X2 
792 Kilkeel Pl, Nor1h VancOl.l'Jtf, BCV?N lXl 
780 1Ci!keel Pl, North Vancovvff, BCV7N ZXI 
768 Kilkeel Pl, NorthVancc>u"N', &CV?N 2X 1 
75,6 Kilkeel Pl, North V..cOIM!f, &CV7N 2Xl 
744 K,ll eel Pl, HorthVancou~er. 8CV7N 2)(1 
742 Ki1keel Pl, Nortt,V¥1,C01.1Ytf, &CV7N 2)( 1 
71-0 Kill eel Pl, North Vancauvff, BC V7N 2XI 
7'06 Kill ttl Pl, North V;,inco,,,ve,, !IC V?N lX I 
703 Donqal Pl, North Vancouver, 8C V7N 2)(6 
707 Donecal Pl, North vancou\lef, 6C V7N 2K6 
711 Dooel!;al Pl, North Vancouver, 8CV7N 2)(6 
71S al Pl, North Vancouver, 8C V7N 2)(6 
719 Dor!ef:al Pl, NOl'thVancou-. lCV7N 2)(6 
727 Donqal Pl, North Vancouver, 8C V7N 2K6 
731 al Pl, North Vancouver, 8C V7N 2)(6 
737 Oooef!al Pl, NorthV.incovver, 8CV7N 2)(6 
743 Donqal Pl, North \/allCOUver, &C V7N 2)(6 
747 t>or,egal P1,NorthVancouver, ICV7N 2)(6 
751 Donq~ Pl. North \/ancouwr, 8CV7N 2)(6 
755 Donitgal Pl, North Va11COU11,tr, 8C V7N 2K6 
76' Donegal P1, North V.incoover, IC V7N 2K7 
776 Donl1;al Pl, North Vancouw r. 8C V7N 2X7 
718 l>or,egal Pl, N0tth Vancou-, IC V7N 2)(7 
780 Dooqal P1, North V.incouvo:r, 8C V7N 2)(7 
788 DMttal Pl, North vancouwr, 6C V7N 2X7 
792 Oooegal Pl, North V.incouver, IC V7N 2X7 
798 Donea:al Pl, North Vancouwr, BC V7N 2K7 
3467 Oelbrool< Aw, NorthV,1r><XM,l\ltf,t(V7N 

""' 

667We UhydePl, NorthV~.8CV7N 2Y5 

Power 
(1,2,3) Direct/Indirect Impact 

3 Indirect 

l lridir«I 

3 Indirect 

3 Indirect 

3 Indirect 

3 lnditect 

3 lndirKt 
31ndlreet 
3 lndirecl 

l Indirect 
3 Indirect 

3 lndirecl 
3 1Mlrect 

Jlndorect 
3 11\direcl 
3 Indirect 

3 Indirect 
3 Indirect 
31ndirect 

31r.dlrect 
3 Indirect 
3 lndorect 
31nd,recl 

3 Indirect 
3 lnd,rect 

3 Indirect 

311\direet 

lnc,us«jm,ffic 

lnrn!Medtu/f,c 

lncrea.edtr1ffic 

lncreaudtrafflc 

lncre.os-edtraffoc 

lnc,easedtu ffk 

lncre~mlf,c 

1nc1ur.edtrilftK 

lncreawdtu ffot 

Increased traffic 

lnc~trilftlC 

lncreaseduaffic 

lnc1Hr.edtuffi1; 

lncreHedtr1ff1e 

lnc,..awd traffK 

lncrea~traffK 

lnc1e.tiedtrafflc 

lnc ... ~tDffK 

1nc1u~1raffic 

lnc1H~tnfflc 

1nc1e~tra/f,c 

lncrttiedtra/f,c 

lnc1eHedtraffK 

1nc,e.sed tnlf,c 

lnoUM!dttaff,c 

lnc,c,~traffK 

h'ICre~ttaffic 
lr,cre.sedtta1r" 
lnctea~uamc 
ln(.fe~ttilfic 
lnue~tn1tfk 
lnCreiSffttaff,c 
lnue.sedtralf,<; 
lncrea:lfftrafflc 
1noe.sedtriWc 

lnoe~tnofflc 
~~trafflt 
1r,cre;,~1rafflc 
1naeaMd 11 afflc 
lnc.reMedtn,ff,c 
lnousedtraff,c 
lnue~ttaffic 
lncreasedttaffic 

lnueasedtraffic 
incteMedmff,c 

lncnas«ltra!fl( 
lncte~ttitfr>e 

k'ICTHsedttalflc 
lnue~ltifflC 
lncna~ traffoc 

lnc;a~ tr,ff,c 
lnc,eMedt,afr,c 
lnue~tt•fflc 
lnuu~tnofflc 

lnc.re.iffdtraff,c 
lnausedttafflc 

1nue.sitdtraffk 

lr,c1eaMdtraffk 

!
Consult/Inform 
(Engagement Strategy) 

l•nfom, 

l lnlom, 

Note/Logot 
Communicat 

Contact Information Ion 



 

 

 

Stakeholders 

ti7S Westtlyde Pl, North Vanwuver, 8C V7N 2Y5 

691 Wenhyde Pt NorthVaooouver,9CV7N ns 

707 Westh'l'(lePI, NorthV~.8CV7N lYS 

715 Westhyde Pl, No,thVfl'CINYef,SCV7N lY5 

724 WeithvdeP\, North Vaooouver,8CV?N2Y5 

716 Westhyde Pf, North Vamouver, 8C 1/?N 2Y4 

706 WenhydePl,NOlthV~.8CV7N2'f4 

ti98 Westhyde Pl, No,thl/illl(()UVf:f,9Cl/7N 2Y4 

680WenhvdeP1, NonhV~.9Cl/7NlY4 

672 Westtwde Pt No,thVaooouver,8CV7N 2'1'4 

663 Westhyde Pl, North 1/llf\COl,IYff, BC V?N 2Y4 

656Westho/de Pl,NOlthV~,8Cl/7NlY4 

6SOWesthy(te Pl, North Vanoouver, IC ION 2Y4 
651 K«rypt, Nonh l/atl(OUWf, BCV7N 2Y6 
659 Kerry P1, NO(th V¥1COUYer, IC V7N 2Y6 
667 Kerry Pf, NOl1h VMICOUV'ef. 8CV7N 2Y6 
675 Kffry Pl, North 1/a.i(OUVfi, BC V7N 2Y6 
683 Kerry Pl, North 1/¥,(QU~, 8CV7N 2Y6 
691 Kerry Pl, North Vill'ICOUWf, BC V7N 2'1"6 
69S l(ei-ry Pl, NOfth VMICOUW'I', I C V1N 2Y6 
696 Kerry Pl, NorthV¥1«1\lv«, BCV7N 2Y7 
638 Kerry Pl, North VMICOUW!<. 8C V,N Z'f7 

6111 Evtr&rMn Pl. NOfthVan«J<.Nfl. BCV7N 2UI 
68 (w,rgretl"I Pl, North \I-•• 8C \17N 2Z4 

S86 E'lefllrffl!Pl,NofthV~,8CV7N222 

61S [we<Jlreffl Pl, NOfthVan<ouYff,9C\17N 2Z3 

!,75 [We<Jlrttn Pl, NorthV~,8(V7N 2Y8 

!>66 ShMirwn C..escc-nt, North Vancouwr, SC 
V7N2Y9 
S74 Shann<>n Crflcc-nt. N0<1h Vancouwer, 8C 
V1N 2¥9 
S82 Shan nor, CTHCent, North VM!COUW!', SC 
V1N2Y9 
622 5hanrn,n Cc~c-nt, North Vancouwr, BC 
V7N2Y9 

3630 snannon Crtseitnt, NOf'th Vancov.ei-, 8C 
V7N 2¥9 
36SO Otlbl'ook A.w, North Vilncowet, K V7N 

561 ShM!n-onOMCf'nt, NOf'thVano:ouwr, 8C 
\17N2Y8 
~9 ~ n-on OMCf'nt. North Vano:ouwr, 8C 

577Sl'IM!rwn0ff«nt, North vancouwr, 8C 
V7N2Y8 
58S ~n-onUtsetnt, North Vano:ouwr, 8C 
V1N 2Y8 
591 ShMH'IOf'I Cltsetnt, North VMl<:OU,,.,., BC 
V7N2Y8 
597 Sha,,n,on(l'ts(,tnl, North V¥1<0UW!', 8C 
V7N2Y8 
603 Shannon Cttictnt, North VMl<:OUW!', 8C 

609 Shannor1 C/MN'nt, North Vancouver, BC 
V7N2Y8 
627 SMnn-on Otsetnt, North VMICOUW!', 8C 

35711 o.tlbrool Aw , NorthVan«>uvtr, 9CV7N 
,u 
3S32 Otlbrool AW, NorthVi1nc0t,oVtf, &CV7N 
3Z2 
638 Elstrtt Pl, North Vancouw.r, BC V7N 2Y3 
630(1,;;trttPI, NOflhVanc()UW!f, 8CV7N 2Y3 
622 Ehtree Pl, Nor1hVancouw.r, 8C\17N 2'1'3 
614 EMrff Pl, NorthVll'ICOUWf, 8CV7N 2Yl 
S94 Hstrtt Pl, NorthVtn«>u""f, BCV7N2'1'l 
S86 El~trff Pl, Nor1h VincOUll'1r, BC V7N 2Y3 
S88 EktrttPI, No,th ll.tnCOUlltf, 8C\17N 2Y3 
S7S Eh trtt Pl, NorthVancOUWf, 8C\17N 2Y2 
SU ( lnrff Pl, North vaneouw-,. 9CV7N 2Y2 
605 Elstrtt Pl, NorthV.-;()Ulltf, BCV7N 2Y2 
611 Ebtrff Pl, N011h l/incou...er, BC\17N 2Y2 
619 Elstrff Pt NorthV.tnCOUvt-r, 8C\17N 2Y2 
627 Eh tree Pl, North VJn«H.nler, BC V7N 2Y2 
63S ElstrttPI, North Va~ ,. 8(\17N 2Y2 
3496 Oelbrooli: A...e, Nortt, Vincouver, 8C V7N 
lZl 
3474 De~root A...e, Nortt, Vincouver, 8C V7N 
lZl 
648The0el, r<forthVancOOYe<,&CV7N 2Y1 
640The Del NorthVancOWl!f, 8CV7N 2Yl 
634Tllt0tl, "<>rtl'! VancOIJWf,KVJN 2Yl 
62S The Diel, North Vancouver, KVJN 2Yl 
626 Th4! Dtl, ~VMl<:OU'ltf,9CY7N 2Yl 
620Tllt Dtl, Nortl'!VllflCOUVet', 8CV7N 2Yl 
612 The Del. North VltlCOWl!f, BCVJN 2Yl 
(tO( Tllt C>@I, NorttlVMIC.OUYfl, IICV1N 2Yl 
601 The Del, North V.,-.cOUWf, BC V7N 2)(9 

Power 
(1,2,3) Direct/Indirect Impact 

311'\difecl 

3 lndlreet 
3 Indirect 
3 11'\ditect 
3 Indirect 

31"6,rect 

3 Dir«I 

2 DirKI 

Indirect 
l 

l lndirec:t 

3 1nditKt 

l lndirKt 

3
1ndirect 

3
1ndirect 

3 11'\direct 

3 1ndirect 

l Indirect 

3 11'\direct 

3 
lndirN:t 

3 Indirect 

3 
Indirect 

3 
Indirect 

3 Indirect 

3 1n<lfflt 
3 lndiriKt 
311'\dlrect 
3 lndlri!'Ct 

3 lndirttt 
3 lndot!Kl 
31n<lire<:t 
3 1nd,recl 
3 Indirect 
l lndirect 
3 lndlriKt 

3 
lndire,:;1 

3 lndit iKI 
3 lndll'«t 
3 lndorect 
3 Indirect 
3 lndor!Kt 
3 lndirec:I 
3 lndor«t 
31n<lii«t 
llnilirect 

1r.c,eaW!dtralf1C 

lncre1Sedtn1ffoc 

lncreaW!dtrilffic 

lncrea'-ffluafflC 

lncre~traff,c 

lncre~traffoc 

lntruW!dttaffK 

lncreMeduamc 

lncre~ttaff,c 

lncreaW!dtuffi,; 

ll'IUe~t.r~ffo( 
1nue~1ratf1e 

lnc:reasedtn,ff,c, 
1r,ut~taffoc 

lnc.reased tnotric 

lncre~tramc 

Eanr~blocll:ed 

lncni:asedtulfic 

lnuieased tr,tric 

lrocrie.-lmlflc 

lnc1used traffic 

lncrus.edtraffic 

lnc,easc-dtn,ffic 

lncrc-asc-dtraffic 

lncttawdtraffk 

lncrostdtrafflc 

lncni:asedtraffk 

lnc1~tr1ffic 

lnc1e~traffic 

lncreaM'dlr1ffic 

1nc,used1raffk 

lncrt.-itraffic 

lncni:asedttaffk 

lnc:ftasedtraff,c, 
lout.sed traffk 
lncrc-~mffic 

lnc:rie.-ltraff"i<C 
lr,utasedtraff,c, 
lnue~ traff,c 

lr,u,t~trilff,c 
lncr,e~ Uaff"ic 
1r,uta!.edtraffk 

lncte~ tn,ff,c, 
lnc:ftastdtliff,c 

lnc:riea-5ed traff",c 
lncrta!.edtraff.c 
lnae~traff"oc 
lnuc-asedtnoffk 
lr,«t~triffk 
lnc:rie.ned tratric 
lnc:f!Nsedtraffk 
lnutastdtraffk 
lnuusedtraffic 

Consult/Inform 
(Engagement Strategy) 

11nform 

l lnfom, 

!Inform 

"'"""' Inform 

k'lform 

""''"' 

Inform 

k'lforM 

""'"" 

lnforM 

inforM 

if'lforM 

Note/Log of 
Communicat 

Contact Information ion 



 

 

 

Stakeholders 
609 The Del. North VM!COUVl!f, 8C V1N 2X9 
61Sll'lt'C>d. North11Ml(~,8C\17N 2X9 
621 The Oel, North\1¥1(:0UVl!f, SCV7N 2X9 
629 The Del, VMCOUYef, 8( V7J<i 2X9 
637The Del, NorthVMM:o,,r,e,, 9CV7N 2X9 
641 TM Dc-1, North Vancouver, &C VJN 2X9 
34200d1roo~ ._w, Nortt,V,ocovver, 9CV7N 
3V8 
3392 t>elbr~ A~, Nortt1 VMIC:OUYef, IC VJN 

6~SttvesCrn<:tt1t. Non:hV~.8CV7N 
2X3 
690St !lies Crttee-nl, North v~. 8C \/7N 

686 St +ws Crfleffll, North VM\COl,IYel', IC V7N 

680Sf lws Cr~enl, North v~. 8C V7N 

674StlveSCr.!'Kienl, NorthV~,8CV7N 

670S1 lvesCrn<:etll, NorthV~,8CV7N 

666St !wS~ffll, NOtttlV~,8CV7N 

662SttvesCrll!'m!·nt NorthV~.8CV7N 
2X3 
6S8 St Ives Crescent. North Vtn<ouvt'I", BC V7N 

3370 Oelbroot AW, Nortt, V•l'ICOl.l'lef, K V7N 

693 St !Wli Cres<:tfll, North VMl<OUYer, 8C V7N 

689 St Ives Crntetll, NOl'th v~. 9C V7N 

685 51 Ives Crncetll, North v~, IC V7N 

659St~s C~~I, NorthV~,8CV7N 

65S SttvesCrffi:enl, NorthV~,&CV7N 

3220 Oelbroo\Ave, NOlthV¥>COUVer,&CV7N 
m 
32S0 Oelt>roo\ Ave, NorthV¥1CW11et,8CV7N 

32880elbrool<A~, Nort11V.ncouvtr,&CV7N 

)37'0 C>elbroo\ A~, Nortl1 V¥itWve.-, &C V7N 
m 
600 W Wlridsor Rd, North V~ullff, IC V7N 

S92 W Windsor Rd, North V.tn<:ou,,..,, llC V7N 
2P7 
~MWStJ- Rd, JiorthVancouver,8CV7N 

S7, WStJaMf-1 Rd, NOl'thVan<OU\'tr,8CV7N 
2P7 
™ W St JaMf-1 Rd, North Val'ICOV\ltr, 8C V7N 

'" SS8 WStJaMf-1 Rd, NorthVif'ICOUYt'f, 8CV7N 

5SOWStJamn Rd-, NorthVaf'ICOUYltf, 8CV7N ,., 
S42WSt Jfflle1Rd, NOl'thVancouver,8CV7N 

5l4W5tJfflltiRd,NorthVanrouw,, 8CV7N 

"' 
J3OS Rtdfem Pl, NorthV¥1CWVtr, !ICV?N 3WI 

332-3 Re,ff,ern Pl, NorthVar}COV'l,er, 8(V7N 3Wl 

))41RtdfemPl,NorthV~,8CV7N3W2 

3359 Redfem Pl, North v,~. 8C V7N 3WI 

3377Rtdfem Pl,NorthV~.8CV7N 3Wl 

339S Redfem Pl, North v~. 8C V7N 3Wl 

)398RedfiemPl,NorthV~.8CV7N3W1 

3380RtdfemPl,NorthV~,8CV7N 3WI 

3364 Re<lfem Pl, NorthVlfl(;WYtr, 8CV7N )WI 

)3S0Redfto1Pl,NorthVa~.8CV7N 3Wl 

3332 Redfern Pl, NorthV,ocouv,er,8CV7N 3WI 

)318 Redfern Pl, Northv,~.8CV7N 3Wl 

3302 Redfern Pl, NorthV~,8CV7N 3WI 
-'"18 W St Jamn Rd, North V.tncouver, 8C V7N 
2PS 
,90 W St Ja!M-1 Rd, NOl'tt, VarlCOuvf1, BC V7N ,., 
-'82 W St Jffllti Rd, North Van.cower, 8C V7N 

'" ,10wStJamff Rd, NorthVif'ICOUYtr, 8CV7N ,., 
-'S8 WStJa~ Rd, NorthVancou,,er, 8CV7N 

'" 

Power 
(1,2,3) 

Note7Logof 
Consult/Inform Communicat 

Direct/Indirect Impact (Engagement Strategy) Contact Information ion 
l lndorect lnc:tU~traffk 
3 11\dlre(t lr,c.rffW'dtntfF>l: 
3 Indirect lncrnsed traffic 
31r>dlrKl 1ou .. ~1,.,1nc 
3 lndireel lnc.rnwdmff"K 
l lMhrect tr.cttaw-d t.rJff,c Inform 

] lndi,tct lncrt~ttaffK 

3 11'\0,re<:t l lnlOffll 

3
kld,rect 

3
1ndirect 

3 lndhct 

3 1nctlrect 

3 1n<tlreet 

l lndireet 

3 lnctirect 

3
1octlrect 

3 1f!dlrt<:t 

ifllorm 

3 1r><tlrect 

Inform 

31nd11N:t 

3
1r>direct 

3 lndil'N:t 

3 lndlrect 

3 Indirect lncrur.edtrafflc 

3 Indirect --
3 Indirect lncre.tr.edttafflc 

3
1nc11rect lncre»edtn,ff,c 

3 1ndtrect lncrur.edtraffic 

lncreas«ltnoff,c 

3 1r.<1irect lf'ICfl!ir.edtraffJc Jn.fOfm 

3 1rutirect lnfOfm 

3 
Indirect lncre~trafflc 

3 Indirect 

3
1nc11rect lncre»edtraffic 

3 1ndirect lncre»edtraffic 

3 Indirect 

) Indirect lncrur.edtramc 

J Indirect lncreuecltu/f,c 

3
1ndirect lncreilr.edtraff,c 

3 Indirect lncrur.edttaff,c 

3
1ndirect ·-3 Indirect lncrur.edttaff1e 

3
1ndirect lncre»edtuff,c 

3
1r.<1irect lnm!ilr.edtraffK 

3
1ndirect lncre~traff,c 

) lndirKt lncre.tr.edtraff,c 
lf'lform 

3 
Indirect lncrur.edtrafflc ,.,.m 

3 
Indirect 1nc,e ilr.edttaffic 



 

 

 

 

I was not given access to the personal information of the residents due to privacy reasons, so the 
contact information column is empty. Additionally, there is an area labeled “Note/Log of 
Communication” which is placed to show that the stakeholder analysis matrix should include the 
information gained from consulting with stakeholders. This is a theoretical exercise so actual 
contact was not made.  

Note/Logo, 
Power Consult/Inform Communlcat 

Stakeholders (1,2,3) Direct/Indirect Impact (Engagement Strategy) Contact Information ion 
,20 W SI Ja!TM!1 Rd , North VancOUYH, 8C V7N 

3 
Indirect lnc~traff.c "' ltlfo,n, 

,1z W SI Jl!'l'IH Rd. JiOrtt'IVan<O\llltf, 8CV7N 
3 

lndirttt 1nc,usedt11ff,c 

"' "'= 408 W St Jl!M-S Rd, North VancOUYfl, 8C V7N 

3 
Indirect lne1eMed traffic "' lrlfotm 

,404 W St Jamn Rd, North Vln(()Ullfl, 8C V7N 
3 

Indirect lncnl!asedttaffk 

'" lnforM 

439 (Vefllrttn P1, North V.-.u;;,uver, 8C V7N 2Z2 2Dirfl:t Wtsl road blocked Consult 

441 EVeillrttn Pl, NorthV~, 8CV7N 221 2Difect Wei.t r<Modblocked 

'°"'"" 
4S3EwefllrttnPl,NorthV~,9CV7N2Zl 2Dif~t WHt r<M<lblock<i'd 

'°"""' 
466 (Vtfllfeen P1, North v~. 8C V7N 221 ,""" WHt rCNod blocked consult 

S03(vef11ittnP1,NorthV~.8CV7N2ZI 2Dir«t WHt r<Modblocked 

""'""' 
Sl1EvefllrttnP1,NorthV~,8CV7N2Z1 20irtct West roadblocked 

Consult 

539 hergre,en Pl, NOtthV¥1«141Vef,8CV7N 221 lDir«t West road blocked,environmeflt ;al conce-ns 

'°"'"" 
!>45 (VerJ!fttnP1, NorthVal!COUYff, BCV7N 221 IDir«t Wttt ro,a,:I blocked, envi,_tal concerns 

Consult 
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Appendix B: Work Breakdown Structure 
 

Work Breakdown Structure of Culvert Replacement 

Culvert Replacement Work Breakdown Structure 
Task No Task Description Assumptions + Constraints 

1 Prociireroenc 
MMCO • l'/A 

delivery is only mentioned for large scale delive ries (excau"Jation, lock 
1.1 Permits blocks, etc.) 

1. 1.1 Prepare permiu (highway u.se, utilities, etc.) as require d in contrac.t document.s 

1.2 Issue for TendN Drawings 
].2.1 Prepare and accept shop drawings for required components in contract drawings 

1.3 Site Tests steel posts must be galvanized (odditionol info in drawings) 

L3.1 Perform surv@y site: tre@ k><:ations, old culvert, soil type, etc. 
1.3.2 EM:amlne water table, soil end bearing cap.acitv of ground, environmental tests 

2 f:ietd Mobilization and Site Preparation 
MMCD OJ 20 01$ • MOBILIZATION ANO OEMOBILIZAnON 

2.1 Mobilizat ion 

I 2.1.1 Move In 

MMCD 01 55 00 • TRAFFIC CONTROL, VEHICLE ACCESS ANO PARKING 
2,2 Temporary Access Roads 

Remov.ll o f eJ1.Sting curb and ln$tall curb le tdown 
Install gra11e l acces.s path 

2.3 Traffic Control 
Install trafflceontr~ signage .ind equipment 

MMCO JJ J S 6C • OUST CONTROL 
2.4 0 u$'t Control 

I 2.4,J Apply calcium chloride at spe-cifled rate for dust control 

MMCD 015101-ENVIRONMENTAL PROTECTION 

2.5 Te mporary Erosion and Sedlme,it Cont, ol 

I 
2.S.1 Install creek bypass {gravity) 
2.5.2 Install silt fences 

MMCD 015101 - SHRUB ANO TREE PRESERVATION 
2.6 Trff! PreW!rv.ttion 

I 2,6.1 Establish barricades and flaBgin.g around t rees that need to be preserved 

MMCC, 32 93 63 · JAPANESE ~l't>IWEEC> REMt>VAt Al't> MAl'AGEMEl'T 
2.7 Japanese Knotweed Removal and Management 

I 
l.7.1 Remove a nd !.tockpil(! o f J.ipanese Mot,veed 
2.7.2 Remove a nd dispose of ja9anese knotweed 

MMCC, 31 J l Ol · CLEARING Al't> GRUBBING 
2.8 Oearing and Grubbing 

2.8.l 
Oea r or cut orf t ree,-, shrub$, uprooted s tumps a nd surface de bris no deslgn,ated to remain 

2.8.2 Dispose of dear aoo grubbed ma te riclJ 

3 Exc.avation and Backfimn111: 
MMCD 31 23 OJ • EXCAVATING, TRENCHING AND fJACKF/LUNG 

3.1 Site Prep.a,atlon for EKcauvalion 
3.1.1 Cot pave-me-nt a nd side-walk neat ly along limits of proposed e.KcaoYation 
3.1.2 St rip topsoll and nockoile at designated location 

3.2 EICCIUYatlon 
3.2.1 Exc.auva.te to grad-e 
3.2.2 Ha ng utilit ies 

general grr:sding /or conitruction of culve rt in duded in excauvation, more 
3.2.3 Excauvate below grade detailed grodfrtq OCCUf$ In Rip Rop stttJ'ort 
3.2.4 Provide trench drainage-during e)(cauation 
3.2.5 Dispose of surplus spoil from e xcawat ion 
3.2.6 Ot-wate r exe.lovatlon 

3.3 Saekfill a nd compaction 
3.3.1 Delilo'ery of s ranular material 
3.3.2 PldCi! granular base on top of culve rt 
3.3.3 Pfact- a pproved native b.:ickfrll on the-sides of gratnJlar base 
l .3.4 Compact base and native badcfill following Modified Proctor densities 

MMCD 3 1 23 17 - ROCK REMOVAL. 
3.4 Rock Removal 

MMCD 31 3119 • GEOSYNTHEncs 



 

 
 

Task No Task Description Assumptions+ Constraints 
3.S P1a cing Erosio n Control Blanket 

4 Riprap 
MMCO 31 37 10 • RIPRAP 

4.1 Delh1erv of Rip Rap, eoutders, smooth Rocks, Granular base/subbase 

4.2 Surfac~ P,eparation for Riprap 
4.2.1 Gr.ade area to be rip-rappecl to uniform, even surface 
4,2,2 Fill depress io ns with approved material and compact to firm bed 
4.2.3 Place geotexUe In cMnnel area to be rlpraJ)ped 

4.3 Placement of Riprap 
4.3.1 Place side slope ripra,p 
4.3.2 Place channel boulders 
4.3.3 Place channel dpr.:ip and smaltet boulders 
4,3.4 Place concrete between footings in channel to stablize boulders 

s Cull/t!rt As.sembtv 
MMCD 33 411.3 • PIPE CULVERTS 

S.1 CUivert Assembfy and Placement 
5.1.1 De ir/er multiplate ttJtvert • in sections to s ite 
S.1.2 Install culvert as shown in contr.ict drawings 

6 F'ootin"- Headwall, Debris 8arrier, and lockblcxks 
MMCC, 03 30 53 · CAST-IN•PIACE CONCRETE 

both sides ore done at once, so everything is dovbled (form work, 
6.1 Footing reinforc.eme,tt, scmdblosrl11g, ere.} 

6.1.l Mix concrete for tooting 
6.1.2 Foundation fine grade 
6,1.3 Crushed granv:alar base placed and compacted 
6.1,4 Fabricate footing formwork 
6.1.S Erect and strip footing fo tmwork 
6.1.6 Place footing reinforcement 
6.1.7 Pump concrete into footing formwork 
6.1.8 Wet finish for footing 
6.1.9 Cover curing footing 

6.1.10 Strip footing forrnwol'k for foundation 
6.1.11 Dry finish for footing 
6.1.12 sandblasting area required for headwall+ culvert connectiOns 

6.2 Headwall 
6.2.1 Mix concrete to, headwall 
6.2.2 Fabricate headwall forms 
6.2.3 Erect and striJ) formwork. for h~adwaU 
6.2.4 Place headwall reinforcement 
6.2.S Pump concrete into headwall formwork 
6.2.6 Cover wring h-eodwaU 
6.2.7 Wet finish for headwall 
6.2.8 Strip formwor'k for headwall 
6.2.9 Of'Y finish for headwall 

6.3 Debris Barrier debtts border-= debris barrier ortd it's Joor/rig 
6.3.1 Mix concrete for debris barrier 
6.3.2 Fabricate fotms for debris barrier 
6.3.3 Erect and mip formwork for debris birrier 
6.3.4 Place debris barrer reinforceme-nt and steel posts 
6.3.S Place concrete Into debris baffier formwork 
6.3.6 Cover debris barrier during curing 
6.3.7 Wet finis.h for debris bafrier 
6.3.8 Strip formwork for debris b.)rr1e-r 
6.3.9 Ory finish for debris barrier 

MMCD 03 40 01 • PRECAST CONCRETE 
6.4 Lock B.lock wau 

6.4.1 Oehver loc.k blocks rail inclvded 
6.4.2 Place lock blocks geogrid ond grovel ptoced between lock blocks 

7 Utihtje-s Reph:lcem'"rit 
MMCO33 ll 01 • WAT£RWORK$ 

7,1 W~ter Maln 
7.1.1 Construct tempcra,y bypass 
7.1.2 conwuct replJcement wJtermaln constructed (300 mm HOPE DRU) n('><t to old went, mc,ln 
7.1.3 Remove and d ispose existing water main at construction area 
7.1.4 Tie in to existing water main (part of water main that extends beyond construction zooet U5t HOPE Flange odGptorCI Coup/~( 
7.1.5 IMta0 service connection 
7.1.6 Apply various necessary tests 



 

 
 

 

Task No Task Description Assumptions+ Constraints 
I 

MMCO 33 30 01 • SANITARY SEWERS 
7.2 SanitJry Sewer 

Construct bypass pump to maintain ex.isting sewage nows and connect to nearest ne:xt 
7.2.1 sanitary main connecred ro neoresr next sonfto,y moln 
7.l.Z Construct replacement sanitary main {200 mm SOR PVC) 
7.2.3 Remove Md dispose existing sanitary main al oonstruetlon area 
7,2,4 Remove bypass pump 
7.2.S Tie in new sanitary main to existing sanitary main 
7.2.6 Apply various necessary tests 

MMCD33400l - STORM$EWERS 
7.3 Storm Main 

7.3.1 core culvert for areas e:onnected to storm main and catch b3SiM 
7.3.2 Construct replacement storm main t300 clii!meter SOR35 PVC @ 2%) 
7.3.3 Remove a nd dispose. existing storm main in construction area 
7.3.4 Adel catch b.lsln leads and sto,m oonnectiol\S to culvert {200 dlamt-ter SOR28 PVC lead} T/lere ore three cotth bosin /~ads ond Me storm co1tnectlon to wive,-, 
7.3.5 Tie in new storm main to existing storm main 
7.3.6 Apply various tests 

MMCO 33 44 01 • MANHOLES ANO CATCHBASJNS 
7.4 Manhole a nd Catchbasln Disposal at1d 1-nstalladon 

7.4,l Removing and disposing exis ting manhole a nd catch ba sins 
7.4.2 De-water area p(ior to ~ nhole concrete placing 
7.4.3 Place bedding gravel aod oompact to min. 9S% Modified Pr0<:tor density 
7.4,4 Install manhotes a nd catchbasins sanirary and storm manhole (1) 
7.4.S connect Inlet and outlet pipes to manholes 
7.4,6 Interface grouting for ins tallation o f riser rings 
7.4.7 Pe rfo.tm r~.ak.age test on sanitary sewe<s 

MMCO • N/A 

I 7.5 Gas Une 
7.5, l add s leeved conduit for future gas line (JOO mm d ia mter) 

8 Road ar\d Sidewalk 
MMCD 03 30 10 • CONC.R.UE WALKS, CURBS AND GUTTERS 

8.1 concl'ete S'dewalk lnstalJatlon 
8.1.1 Deliver Asphalt, gra nular base, and granular subbase 

8,1,2 Subgrade Preparation 
8.1.2.l Excauvate and fill to design subgrade 
8.1.2.2 Coml);)ct subgt';)de to specified a mou,-n 
8.1.2.3 Gran ular Subbase and 8ase Preparat ion 
8.1.2.4 Place subbast'! a nd base to contract drawing design 
8.1.2.5 Compact subbase and base to min. 95% Modified Proctor densitv 

8 .1.3 Asphah: Pl'COal'atlon 
8,1,3.1 Place warm-mix asphah to contract drawing design 
8.1.3.2 Compact asphalt to min 97% of 75 Blow Marshall 

Clean and tack coat all a sphalt surfaces a nd joints (joints per MMCO GS • permanent 
8.1.3.3 l'~storation 

8.2 Install Concrete Curb (DNV Type Bt 
8.2.1 Place formwof'k. fo r curbs 
8.2.2 Place concrete for curbs 
8.2.3 F-inish concrete for curbs 
8.2,4 Cure conaete for curl» 

9 Finishing Operations 
MMCD 33 41 13 • PIPE CUL VER TS 

9.1 Flushing the culvert to re<::irc:ulate the water 

I 
MMCO312301 • EXCAVATING, TRENCHINGANOBACKFILUNG 

9.2 Riparian Rcstol'atlon 

I 9.2.1 Restore topsoil in riparian zone as s tated in contract d rawing$ 

MMCO 015101 • SHRUB AND TREE PRESERVATION 
9.3 Shrub a nd Tree Preservat ions 

9.3.1 Remove a ll bnrric~des ond flDgglng around trees 
9.3.2 Replace trees 

MMCD 32 93 01 • PLANTING OF TREES, SHRUBS AND GROUND COVER 
9.4 Planting of trees, shrubs_, and willow stakes 

I 
MMCD 32 9119 • HYDRAULIC SEEDING 

9.S Hydraulic seeding of boulevard I 
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Appendix C: Quantity Takeoff 
 

Quantity Takeoff of Culvert Replacement 

 

 

 

 

I Quantity Takeoff 
Takeoff for Work 

Takeoff From Drawings Packages 

I Roi. lmn Material/ Type Quantitv Unit Quantltv Unk Assumptions 
Clearing and Grubbing taken from dlarl 

2 Big Leaf Maple - 400 mm tree 1 count 
2 Alder• 60 mm t,ee 1 count 
2 Alder-3x 320 mm tree 1 count 
2 Blg Leaf Maple - 300 mm tree 1 count 

Earthwork 
{Area of Excauvated Section)•tLength of Road} E,rc-auvated volum e is for 
road area only, other sections use lump sum. Sloping was not taken into 

2 E>c:cauvation 1+018 to 1+043 N/A 3588 cum 3588 cu m account 
{Height o f Native Backfill - 1.2.m}•(Widtll found uslng slope given)•Length of 

2 and 6 Native Backflll nat ive backf ill 773.72 cum 773.72 cum culvert 
{length of creek without culvert)*{assumed depth of overexCc1uvation from 

Coho gravel backfill In creek - section F-F)"'(average w idth of creek). (1$ place betw een bou lde rs - assumed 
6 overexcauvation Coho Gravel 86.625 cum 86.625 cum volu me occupied is 60%} 

300mm - 19mm MINUS CRUSHED 
6 19 mm backfill in culvert - overexcauvation GRANUlAR BASE UNDER CONCRETE 33.81 cum 33.81 cu m {Depth of 19 mm crushed gravel),.(Area of culvert bottom) 
2 Topsoil w/ Mulch 150 mm THICK w/ Pl anting {by others) 267 sqm 267 sq m Area found using Bluebeam 

450 mm THICK Topsoil w/ NILEX SC150BN 
2 Topsoil w/ Erosion Control Erosion Cont rol Blanket 152 sqm 1S2 sq m Area found u sing Bluebeam 

3 Access Path varied 170 sqm 170 sq m Area found using Bluebeam 
19 mm MINUS CRUSHED GRANULAR 

6 19 mm e:ravel backfill culvert surrond BASE AS CULVERT SURRONDS 175.67 cum 284.43 tons {Volume of rectangle 19 mml (Volume ot culvert I See Culvert Trench detail 
6 7S mm gravel backfill 579.61 cum 938.46 tons 

Inlet Headwall 
8 Inlet Headwall Concrete 22.088 cum 
8 Ad dltlonal Headwall - Sect lon C Concrete 0.728 cum 
8 Footing Concrete 2.512 cum 

The length of th is footing l.s app roX"lmately the distance between the two 

8 CSP Strip Footing Concrete 35.478 cum headwalls 

Outlet 1-teadwall Concrete 
9 Outlet Headwall Concrete 18.32 cum 
9 Footing Cona@te 3.31 cum 
9 CSP Strip Foot ing Extra Concrete 2.99 cum 

Inlet lock Block Wall 
4 l ock Blocks (inlet) Concrete 47 count 47 count Counted from sheet 

2 and 5 Lock Blocks (Outlet! Concrete 42 count 42 count Counted from sheet 
W idth of geogrid into the soi1 is 4.6 m (found on sheet 4 ). There are 
approximately 16 layers counted from the draw ing, The total length 

necessary w as found on bluebeam using lenst h meillsurement of all 
4 Geogrid UXlSOOMSE 1546 sq m lockblock sections 

Handrail steel 23138 mm 



 

 
 

 

 

Tak eoff for Work 
Takeoff From Drawings Packa1es 

..,_ - -v•- -.. u ... - - 1--4S0 mm THICK • 19 mm 04?ar Crushed 
Chimnev Drain Gravels 160.065 ,um 

Reinforcements 
ISM Rclnford n,: Steel 1S46.706 m 
ISM Stirrups Reinforcing Stu! 1386.72 m 
20M Reinforcing Steel 26.2S4 m 
25M Reinforcing Stttl 2699.554 m 
Anchor Bolts M22 >e 300 LG Galvanized 18 count 

i8,noredpooling area depths, arld footing In the culvert for simpler volume 
calculations when calculating .Jnything other than t he boulder and conuet e 

Rip Rap stablizers 
Counted 6 section in creek, 4 sections in culvert. Found the appro>Cimate 
amount of boulders per section by dividing average boulder width by 

6 Boulder Su1bhzers 800 · 2000mm 59 count 59 each culvert w idth or crttk width. 
6 Concrete Stablizer concrete 17.48 cum depth•span of cutvert-footing• tength of culvert 

300mm • ]9 mm MINUS CRUSHED depth• span of headwa11•1ength or culvert+2m e>eua for account for slope on 
6 Granular Base under Concret e lfootin11) GRANUlAR BASE UNDER CONCRETE 35.28 cum 3S cum each side 

300mm • 29 mm MINUS CRUSHED 
6 Granular Bas-e under Concrete (culver t) GRANUlAR BASE UNCER CONCRETE 23.76 cu m 24 cum 
6 Rip Rap set In concrete 400 - SOOmm 86.94 cum 128 tons 
6 Boulders To Define Culvert + Channel 400 • 750mm 117.36 cum 258 tons ls60%voids 
6 Boulders wittun chanMI thatwea 200-400 mm 81 cum 178 tons 
6 Coho Gravel Culvert + Channel S0 •150mm 208.44 cum 337 tons Fills In void sect10n of -Boulders To Cefine Culvert+ Channel- (60%) 

sioplng length from f . f • 1ength of channel from sheet 2 • he1gtu of rip rap 
2 and 6 Side Rlprap 490 cum 724 tons • both sides 

2 Geotex Ni1t11 490 sq m 490 sq m 

Oralnaae 
Water Main 300 diameter HOPE DRU 39809 mm 
Water Main Coupler HOPE Flange AdaptOf Q Coupler 1 count 

01 Coupler l 
Water Main Spool Piece 300 diameter 01 l 
Gate Valve 300 diameter l 
Water Main Robar Coupler 300 di.ameter x 300 diamter AC 3 
Saintary Sewer 200 diameter SOR 35 PVC 1SS80 mm 
Saintary Sewer Fernco stainless steel W erring $OU piers 2 count 

2 Storm Main 300 diameter PVC SOR3S Storm 7411 mm 7 m Measured length using Qlubeam 
Storm Main Coupler CSP lateral saddle and fernco coupler l count 
GaSUM 100 diameter sieeved coodult 23153 mm 

Manholes 
1200 diameter storm manhole see MMCD Octall OWG S3 1 count 
1050 dl;11meter oreast saint.tr manhole l count 

catch Basin 
top Inlet catch basins 4 count 

2 200 diamet er SDR28 PVC lead 16871 mm 17 m Measured lengt h using Bluebeam 
WYE connection I count 
catch basin lead coupler CSP lateral saddle and femco coupler 3 count 

Road/ Sldewalk 

2 Asphalt 100 mm Asphalt M MCD Upper Course #1 24 cum 3S tons Measured road area on Bluebeam•o.1 m depth 
2 Asphalt Tack Coat Tack Coal 240 sq m 

150mm • 29 mm minus crush granular 
2 8as-e (road+ sidew alk) 11o .. 39 cum 63 tons Measured road area on Bluebeam•0.15 m depth 
2 Sub•b.tse 300 mm • 75 mm minus crush aranular su 72 cum 117 tons Measured road area on Bluebeam•0.3 m depth 

1.5 m wme 100 mm THICK MMCD '(2' 
2 Sidewalk Sidewalk 31 sqm 31 sq m Measure sidewalk area on Bluebeam 
2 Type B Curb SSC·R.22 4S.8 m 46 m Measured length of curb on Blue beam 
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Appendix D: Issue for Construction Culvert Drawings 
 

_____________ Drawings of Culvert Replacement 

 

 

 

 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 

 



 

 

 



 

 

Source: _______________ (2019). In-Stream Works 545 Evergreen Place Culvert Replacement 
Record Drawings. 
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Appendix E: Cubic Yards to Tons Conversion 
 

Conversion from Cubic Yards to Tons for Gravel, Rip Rap, and Boulders 

Source: Harmonys and Gravel. (n.d.). Landscaping and construction material weights. 
Harmony Sand & Gravel. Retrieved April 10, 2022, from 

https://harmonysandgravel.com/material-weights

MATERIAL WEIGHTS 

Approximate Weights of Various Construction Material Per Cubic Yard 
Material lbsJ cu. yd. tons/ cu. yd .• Material lbsJ cu. yd. tons/ cu. yd. 

Andesi~ Stone 4887 2.44 Earth & Sand, wet 3240 1.62 

Ash es 1080 .52 fire b rick 3915 1.95 

Asphalt 2700 1.35 fire Clay 3510 1.75 

Asphalrum 2349 1 . 17 Garbage 11 50 .57 

Basaf: Rock 4887 2.44 Grav el. dry 2970 1.48 

Brick. so-'t clay 2718 1.35 Grav el. out of w ater 1620 .8 1 

Brick. hard day 3397 1.69 Granite 4 536 2.26 

Brick. p r essed 3806 1.90 lime , quick. loose 1431 .71 

Brick. paving 3694 1.84 Lime, quick. sh a ken 1485 .70 

Block. paving 3694 1.84 limes:on e, solid 4536 2.26 

Blues:one 2970 1.48 Limes:on e, loose 2592 1.29 

Cement_ n a rural 15 12 .75 M arble. solid 4455 2.22 

Cement. Por:land 2430 1.21 M arble l~_.e 2592 1.29 

Cement Portlan d, s.e::: 18-63 .93 M ortar, se: 2781 139 

Cemen t Rosenda e 1863 .93 Mud. dry 2430 1.21 

Gnders 1080 .54 Mud., packed 3 10 5 1.55 

Clay, dry 1701 .85 Mud.we: 2916 1.45 

Clay , w et 2970 1.48 Pi:ch 1853 .93 

Clay & gravel dry 2700 1.35 Plas:er o"" paris 2646 132 

Coal, An:hraci:: 1536 .76 Powder. b las:ing 1682 .84 

Coal, 3i-:uminous 1275 .64 Q-ua r.z 4 374 2.18 

Coke 837 .42 Rubbish 193.8 .09 

Con crete, cinders 2970 1.48 Sand. dry. loose 2619 130 

Con cre te, gr-a.v el 4104 2.C5 San d . w e: 3 186 139 

Con crete, limestone 4050 2.C2 Sands:on e 4023 2.01 

Con cre te, sandstone 3915 1.95 Slag. ban.k 1830 .94 

Con crete, : rap rock 4185 2.03 Slag. screenings 2700 135 

Crush S.:one 270 0 1.35 Slag. m achine 2592 1.29 

Ear.h. dry. looc-_.e 1890 .94 Slag. sand 1485 .74 

Earth. damp, loose 21 0 6 1.CS Sh ale 4 374 2.1 8 

Ear.h. damp, packed 2592 1.29 Sla:e 4725 231 

Earth & gravel, d ry 270 0 1.35 Tar 1674 .83 

Ear.h & gravel, we: 3240 1.62 Tile 2970 1.43 

Earth & sand. d ry 270 9 1.35 Trap st:ine 5849 232 
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Appendix F: Cost Estimate 
 

Legend of which MMCD is in each of the summary categories: 

- Mobilization, Demobilization, and Traffic Management 
o Mobilization and Demobilization 
o Traffic Control, Vehicle Access, and Parking 

 
- Environment Control and Plant Management 

o Environmental Protection 
o Hydraulic Seeding 
o Japanese Knotweed Removal and Management 
o Planting of Trees, Shrubs and Ground Cover 

 
- Excavation, Backfilling, Geosynthetics 

o Excavating, Trenching, and Backfilling 
o Geosynthetics 

 
- Rocks and Soil Removal and Placement 

o Aggregates and Granular Materials 
o Granular Base 
o Granular Subbase 
o Hot-Mix Asphalt Concrete Paving  
o Rock Removal 
o Riprap 
o Topsoil and Finish Grading 

 
- Culvert and Utilities Removal and Assembly 

o Pipe Culverts 
o Waterworks 
o Sanitary Sewers 
o Storm Sewers 
o Manholes and Catch Basins 

 
- Concrete Related Construction 

o Cast-In-Place Concrete 
o Concrete Walks, Curbs and Gutters  
o Precast Concrete 

 

 

 



 

 

Cost Estimate of Culvert Replacement 
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SCHEDULE OF QUANTITIES AND PRICES 
MISSION CREEK AT EVERGREEN PLACE CULVERT REPLACEMENT 

AIIIICD 012001S- MOBILIZATION AND DEMOBILIZATION 

1.1.1S Mobiliz:tlion and CH!mobiliz:ttinn 

MMCD 01 55 00 • TRAFFIC CONTROL, VEHICLE ACCESS AND PARKING 

CMS Board - monthly rental rate per one Changeable Message Sign 
board (Ver-mac PCMS-548 or approved equivalent). Includes deUvery 
and set up at DNV-specified location and message updates 
(Optional) 

Lump Slim 0.00 $ 

Subtotal for Mobilization and Demobltization: 

Each 2.083.00 

Subtotal for Traffic Control, Vehicle Access and Parki ng : 

AIMCO Of 51 01 • ENVIRONMENTAL PROTECTION 

1.6.2S 

1.6.3$ 

Env;ronmental Protection 

Tree Removals 

AIIIICD 03 30 20 • CONCRETE WALKS, CURBS AND GUTTERS 

1.4.3 

1.4.5 

Concrete Curb (DNV Type B) 

Concrete Sidewalk 100mm Thick (MMCD C2) 

lump Sum 

Lump Sum 

0.00 

0.00 

Subtotal for Environmental Protection : 

Linear Meter 46 140.00 

Square Meler 31 145.00 

Subtotal for Concrete Wal~s, Curbs and Gutt.,-s: 

MIIICD 03 30 S3 • CAST-IN-PLACE CONCRETE 

Inlet Debris Barrier. Includes all work to suppty and construct as 
Shown on the Contract Drawings. 

1.5.4S Reinforced Culvert Spread Footings. Includes 19mm Minus Crushed 
Granular Base. 
Culvert Outlet Headwall (CIP Section). Reinforced coocrete, includes 

1.5.4S railing, clear crushed gravel, non-woven geotexlile, Crushed Granutar 
Base. and all work to suPJXY and construct a.s shown on tt,e, Contract 
Drawings. 

Culvert lnlel Headwan (CIP Section). Reinforced concrete. dear 
1.5.4S crushed gravel, non-woven geotextile, Crushed Granular Base, and al 

work to suppty and construct as shown on the Contract Drawings. 

1.5.65 
Non-reinforced Concrete Rock Beddmg within Cutvert Includes 19mm 
Minus Crushed Granular Base. 

MIIICD 03 40 01 • PRECAST CONCRETE 

1.4.1 

1.4.1 

Culvert Inlet Headwall (Lock Block Section). Precast Lock Block 
Includes railing. clear crushed gravel, nc::,n.woven geotextile, Crushed 
Granufar Base, geognd, and all work to suppty and construct as 
shown on the Contract Drawings. 

Outlet Wall (Lock Block). Precast Lock Block includes clear crushed 
gravel, non-woven geolextile, Crushed Granular Base, and all work to 
supply and construct as shown on the Contract Dra'Nings. 

MMCD 31 0517 • AGGREGATES AND GRANULAR MATERIALS 

1.4.2 

1.4.3 

Placement• 50-150mm Coho Gravel • Placed in Culvert and Channel 

Supply Only· 50-150mm Coho Gravel - Placed in Culvert and 
Channel (Optional) 

MIIICD 312301 • EXCAVATING, TRENCHING AND BACKFILLING 

Common Excavation • Culvert Inlet STA 1•000 to 1•018. Includes 
dearing, grubbing, excavation and removal of existing headwall, 

Lump Sum 0.00 

Cubic Metre 80 1,658.00 

lump Sum 0.00 

Lump Sum 0.00 

Cubic Metre 111 455.00 

Subto tal for Cast-In-Place Concrete: 

Each 

Each 

Tonne 

Tonne 

47 578.00 

42 435.00 

Subtotal for Precast Concrete 

337 

337 

35.00 

49.00 

Subtotal for Aggregates And Granular Mat&ria/s 

1.10.1 
debris barriers, erosion ma.tting, railing, rough channel forming and off-

Lump Sum 0.00 

site disposal of unswtable materials. 
Common Excavation• Culvert Outlet STA 1+043 to 1+060. Includes 

1.10.1 dearing. grubbing, excavation and removal of exisbng headwall, l ump Sum 0.00 erosion matting, rail ing, rough channel fonning and off-site disposal of 
unsuitable materials. 
Common Excavation • Ex.isling Lock Block Headwall and Railing. 

1.10.1 lndudes removal of railing and wall, Ort-site stockpile. offsito disposal Lump Sum 0.00 as necessary, reinstatement, clear crushed gravel. PVC drain, and 
new railing. 
Common Excavation. AU ExcavalJoo STA 1+-018 to 1•043. lndudes 

1.10.9S sawcutting, excavation, offsrte disposal of all matenals within the Cubic Metre 3588 77.00 
Culvett Trench Detail section. 

83,957.00 

83,957.00 

12.498 00 

12,498.00 

39,167.00 

7 ,333 00 

46,500.00 

6,440.00 

4,495.00 

10,935.00 

21,200.00 

148,640.00 

97,767.00 

95.800.00 

50.505.00 

413,912.00 

27,166 00 

18,270 00 

45,436.00 

11,795.00 

16,513 00 

28,308.00 

46,333.00 

42,000.00 

42,933.00 

276,276 00 
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Common Excavation. Material Suitabte fO( Reuse. Onsite stockpiling 
1.10.10s and sorting fOf reuse as approve-cl by Contract Administrator. Cubic Metre 774 27.00 

(Optional) 

1.10.10 S Common Excavation • Stockpile and Relocatlon of Existing 500-
lump Sum 0.00 1000mm Riprap at STA 1+060 (Approximately 10 Boulders). 

1.10.1 1S 
Over-excavation• Creek. As approved by Contract Administrator. 

Cubic Metre 58 157.00 Includes Coho Gravel Backfill and offsite disposal (Optional). 
Over-excavation• Cul11ert. As approved by Contract Administrator. 

1.10.11s Includes 19mm Minus Crushed Granular Backfill and offsite disposal Cubic Metre 34 128.00 
(Optional). 
Common Excavation • Access Road. Includes clearing, grubbing, 
excavation and rough forming of road. off-site disposal of unsuitable Square Meter 170 32.00 materials, subbase and base to thickness shown on Contract 
Drawings, and compaction. 

Subtotal for Excavating, Trenching And BackfiJling 

MMCD 31 23 17 • ROCK REMOVAL 

1.6.1 Rock. Removal (Optional) 

MMCD 31 32 19 • GEOSYNTHETICS 

1.6.1 

MMCD 31 37 10 • RIPRAP 

1.4.1 

1.4.1 

1.4.1 

1.4.1 

1.4.1 

Nilex SC150BN Erosion Control Blanket (Of Approved Alternative) 

450-650mm Riprap Channel Armouring includes non-woven 
gcotextile. 

400-500mm Riprap Set in Concrete within Culvert 

400-750mm Washed Round Boulders• Placed in Culvert and Channel 

200400mm Washed Round Boulders • Placed in Culvert and Channel 

800-1000mm Stabilizer Washed Round Boulders• Placed in Culvert 
and Channel 

MMCD 32 1116.1 • GRANULAR SUBBASE 

1.4.2 75mm Minus Crushed Granular Subbase - Imported Material for 
Cul11ert Backilling and [)o,.,mstream Bank Bulk. Fill 

MMCD 32 11 23 · GRANULAR BASE 

1.4.2 19mm Minus Crushed Granular Base - Culvert Surround, Road and 
Sidewalk Base 

MMCD 32 12 16 • HOT-MIX ASPHALT CONCRETE PAVING 

1.5.1 
Machine Laid Warm Mix Asphalt (MMCD Upper Course #1) includes 
Tack Coat and Milled Lap Joint 

MMCD 32 91 21 - TOPSOIL AND FINISH GRADING 

Topsoil• 450mm thick• Riparian . Includes supply, placement. finish 

Cubic Metre 56 132.00 

Subtotal for Rock Removal 

Square Meter 490 4.00 

Subtotal for Geosynthetics 

Tonne 724 83.00 
-

Tonne 128 97.00 

Tonne 258 95.00 

Tonne 178 85.00 

Each 59 1n.oo 

Subtotal for Riprap 

Tonne 1938 35.00 

Subtotal for Granular Subbase 

Tonne 348 40.00 

Subtotal for Granular Base 

Tonne 35.4456 303.00 

Subtotal for Hot-Mi'X Asphalt Concrete Paving 

1.4.1 grading and l ight compaction.Crushed Granular Base. geogrid , and all Sciuare Meter 267 35.00 

1.4.1 

WO<k to suppfy and construct as shown on the Contract Drawings. 

Topsoil . 150mm thick. . Boulevard. Includes supply , placement, finish 
grading and l ight compaction 

MMCO 32 92 19 • HYDRAULIC SEEDING 

1.8.2 Hydraulic Seeding - Boulevard 

MMCD 32 93 01 • PLANTING OF TREES, SHRUBS ANO GROUND COVER 

1.9.1 Planting of Trees. Shrubs, and W illow Stakes. 

Square Meter 152 19.00 

Subtotal for Topsoil And Finish Grading 

Square Meter 152 7.00 

Subtotal for Hydraulic Seeding 

lump Sum 

Subtotal for Planting Of Trees, Shrubs And Ground Cover 

MMCD 32 93 63 • JAPANESE KHOTWEED REMOVAL ANO MANAGEMENT 

1.3.1 Japanese Knotweed removal, stockpile and reuse on site. Refer to 32 
93 63 for excavation and management specifications. (Optional). Cubic Metre 98 78.00 

20,898.00 

1.567.00 

9.106.00 

4,352.00 

5,440.00 

469,803.00 

7,392.00 

7,392.00 

1.96000 

1,960.00 

60,092.00 

12,416.00 

24,510.00 

15,130.00 

10,443.00 

122,591.00 

67,830.00 

67,830.00 

13,920.00 

13,920.00 

10,740.02 

10,740.02 

9,345.00 

2,888.00 

12,233.00 

1,064.00 

1,064.00 

11.300.00 

11 ,300.00 

7.644.00 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

ITEM MMCDREF DESCRIPTION 
u..,.o, QTY. UNIT TOTAL PRICE l ......... RATE 

.... .,_...,_ "'""'w-.. ,.,., ............... u•~- <ll Cl·--~ ....... ot,,'1,AUYVU l 0.38 1.3.1 facility. Refer lo 32 93 63 for excavation and managemenl Cubic Metre 98 158.00 15,484 00 . . . 
Subtotal for Japanese Knotwffd R•mov•I And M•n•~•nt 23,128.00 

ftlMCO 33 11 01 • WATERWORKS 

Watennain Replacement lndudes al won: to cut existing watermaw,, 
0.39 1.8.2S temporarily bypass, coupters, CL50 ductile iron pipe, Md backfin. Tie- Lump Sum , 0.00 4 1,000.00 

Ins to be oomptotod by Contractor. 

Subtotal for Waterworlrs 41 ,000.00 

MMCD 33 30 01 • SAN"ARY SEWERS 

0.40 1.6.1 Sanita,y Sewer Replacement lump Sum 1 I I OcOOI 42,000001 

Subtotal for Sanitary Sewers 42,000.00 

IIMCD 33 40 01 • STORM SEWERS 

300mm SOR 35 PVC Sloon Sewet. lodudes cutYef1 coring, 
0.41 1 6.2 connection to CSP with latoral &addle branch and Femco coupler, Lm&ar~ter 7 52000 3.64000 

backfJI and au related work. 
200mm SOR 28 PVC Ce1eh Bas,n Leads. Includes cutvert conng, 

0.42 1 6.5 connection to CSP with lateral saddle branch and Femco couplet', linear Motor 17 40700 6,91900 
backfin and al related wortc. 

Subtotal for Storms~ 10,559.00 

MMCD 33 42 13 • PIPE CUL VER TS 

0.43 1.5.2 4 9m x 2 5m Corrugalod Stool Cutvert Includes al wortc to supply and Linear Meter 23 7,967 00 183.241 00 instaU as shown on Contract Dra'#irvM, 

Subto,.I for PltM Cul\lerts 183,241.00 

MMCD 33 44 01 • MANHOLES AND CATCHSASINS 

1200mm """".,...-., Manhote. Includes base, benching, nsers, lld, 
0.44 1.5.1 frame & cover. outside drop, exc.wation, removal and disposal of Lump Sum 1 0.00 9,833 33 

oxistJnq manho6o. intofface Ql'OUtll"IQ. backfil and 8'1 rolatod wont. 

0.45 1 5.2 900mm Catch Bas,n lnc:ludies frame and cover Eoch • 1,300 00 5,20000 

Subto,., for Manho,., And C.tchbaslns 15,033.33 

Subtotal $ 1,675,340.35 

GST@5% $ 83,767,02 

Total Tender Price $ 1,759,107.37 lflncJ. taxesl 


