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Our File: 2221-49384-00 

TECHNICAL MEMO 
To 
Meredith Starkey, CAO 
Village of Zeballos 

From 
Dwayne Cybak, P.Eng 
Project Engineer, Campbell River 

Re 
Reno Street Culvert Assessment  

Date 
April 28, 2021 

Intro 
McElhanney Ltd. has been commissioned by the Village of Zeballos to conduct a condition inspection of 

the 1800mm diameter CSP culvert under Reno Street (see Figure 1) and prepare a report complete with 

options for improvements and associated construction cost estimates, followed by recommendations for a 

preferred option for the Village to pursue. The culvert connects the Pandora Slough to the Zeballos Inlet. 

McElhanney’s subconsultant, Pacificus Biological Services Ltd., conducted an environmental assessment 

and has made recommendations based on their findings. The environmental memo is appended to this 

report. 

 

 Figure 1: General Location of Failing Culvert 

Existing 1800mm Dia. 

CSP 
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Current Condition  
According to Village records, the existing galvanized corrugated steel pipe (CSP) culvert was installed in 

approximately 1997 as part of a habitat restoration project on the Pandora Slough. Currently, the steel 

pipe has corroded to the point where approximately 10m of the most upstream section has collapsed and 

is effectively blocked with road fill, fallen riprap, and rafted debris (see appended photos for reference). 

As such, the road surface above the failure point has collapsed. Village staff have placed a log along the 

road edge to delineate the collapsed road and guide traffic away from area. The original 9m road running 

width has been reduced to approximately 6m.  

The 9m downstream section of CSP has not failed yet, but it was observed to be substantially corroded. 

The pipe invert was not visible as cobles and debris were lining the bottom. Given the age of the 

installation and the same exposure to environmental factors, the downstream portion of the culvert is 

likely to fail in the near term (1-3 years).  

Improvement Options and Estimated Costs 
The Class C capital cost estimates presented herein are based on material quotes, and previous 

experiences pricing similar construction project in the region. The estimated construction cost estimates 

proved in this section include a 25% contingency, a 5% contingency for remote work, and allowances for 

tendering, construction supervision, environmental services and permitting. All estimated prices exclude 

taxes. Refer to Appendix C for detailed cost estimates. 

The environmental assessment provided by Pacificus noted that the hydraulics of the existing 1800mm 

CSP have created intertidal backwatering upstream which provides fish access. Options which involve 

widening the current passage may result in changes to established fish habitat. To avoid alterations in the 

flow regime, the three options presented below are intended to maintain the current hydraulic 

characteristics of the crossing and, in turn, within the slough.  

As per the recommendations in the environmental assessment, each of the proposed options will require, 

at a minimum: 

 The development and implementation of an environmental mitigation plan. 

 All instream work conducted with the presence of an onsite environmental monitor (EM).  

 All instream work performed within the seasonal fish window between July 1st and August 15th.    

A Request for Review by the Department of Fisheries and Oceans (DFO) may be required for any 

instream work that is not compliant with DFO’s Measures to Protect Fish and Fish Habitat 
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OPTION 1 - REMOVE THE EXISTING CULVERT AND CREATE A BALANCING CHANNEL  

Removing the existing 1800mm culver and creating a 1.5m wide channel would maintain the current flow 

regime within the slough. However, vehicle access at this location would be eliminated. Residents on 

Pandora Avenue would still have vehicle access to the Village at Ferris Road or the north end of Pandora 

Avenue. An optional pedestrian crossing structure spanning the channel could also be installed. 

As pointed out in the environmental assessment, removing the existing culvert and establishing a channel 

would not require Department of Fisheries and Oceans (DFO) review and approval. 

This option would require placing approximately 140m3 of riprap in the channel and up the banks to 

mitigate erosion potential. Also, excavation and disposal of an estimated 340m3 of road and fill materials 

would be required. The estimated cost for culvert removal and channel construction is $81,000 with an 

additional $13,000 for a pedestrian bridge. 

OPTION 2 - CULVERT REPLACEMENT  

Replacing the failing galvanized CSP with a more durable aluminized Type 2 or HDPE coated CSP of the 

same diameter would maintain the existing slough hydraulics and vehicle access. These aluminized and 

HDPE coated products are better suited to saltwater marine environments with 50 and 100-year 

estimated lifespans respectively. In comparison, the existing culvert has functioned for approximately 20 

years and is now past its intended service life.  

The replacement option would require DFO review and approval of the intended instream work.  

Compared to option 1, option 2 would require minimal supplemental fill, riprap, and material removals with 

an overall estimated construction cost of $62,000 for aluminized pie or $78,000 for HDPE coated pipe.  

OPTION 3 - CULVERT REMOVAL AND CONSTRUCTION OF A CLEAR SPAN STRUCTURE 

An option of replacing the existing culvert with an approximately 50m long clear span structure would be 
significantly more costly means of maintaining safe vehicle and pedestrian access. The labour and 
material costs are estimated at upwards of $384,000. 

Recommendations 
In the short-term, it is recommended that the existing culvert crossing be limited to maximum 5 ton GVW 

local traffic with only with signage posted on both approaches and continued monitoring occur every 6 

months for signs of further fatigue and/or failure. The fallen riprap and rafted debris should also be 

removed under the supervision of a qualified environmental professional.  

Overall, replacing the existing culvert with a longer life span aluminized or HDPE coated CSP is 

recommended as it is not only the least expensive option, but it does not limit current vehicle and 
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pedestrian access. It’s recommended that the Village plan to initiate a long-term improvement option as 

soon as possible. 

Lastly, its recommended that the village initiate an annual inspection and condition assessment schedule 

for all bridges and culverts within the village to identify environmental and safety hazards early on and to 

plan for inevitable infrastructure maintenance, repair, or replacement. 

Please reach out to the undersigned should any further information be required.  

 

Sincerely, 

 

 

 

Dwayne Cybak, P.Eng. 

dcybak@mcelhanney.com 

250-287-7799 

Reviewed by: 

 

 

 

Mark DeGagne, P.Eng 

mdegagne@mcelhanney.com 

250-287-7799 
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APPENDIX A  
Statement of Limitations  
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Statement of Limitations  
Use of this Report. This report was prepared by McElhanney Ltd. ("McElhanney") for the particular site, 

design objective, development and purpose (the “Project”) described in this report and for the exclusive 

use of the client identified in this report (the “Client”). The data, interpretations and recommendations 

pertain to the Project and are not applicable to any other project or site location and this report may not 

be reproduced, used or relied upon, in whole or in part, by a party other than the Client, without the prior 

written consent of McElhanney. The Client may provide copies of this report to its affiliates, contractors, 

subcontractors and regulatory authorities for use in relation to and in connection with the Project provided 

that any reliance, unauthorized use, and/or decisions made based on the information contained within this 

report are at the sole risk of such parties. McElhanney will not be responsible for the use of this report on 

projects other than the Project, where this report or the contents hereof have been modified without 

McElhanney’s consent, to the extent that the content is in the nature of an opinion, and if the report is 

preliminary or draft. This is a technical report and is not a legal representation or interpretation of laws, 

rules, regulations, or policies of governmental agencies.  

Standard of Care and Disclaimer of Warranties. This report was prepared with the degree of care, skill, 

and diligence as would reasonably be expected from a qualified member of the same profession, 

providing a similar report for similar projects, and under similar circumstances, and in accordance with 

generally accepted engineering and scientific judgments, principles and practices. McElhanney expressly 

disclaims any and all warranties in connection with this report.  

Information from Client and Third Parties. McElhanney has relied in good faith on information provided 

by the Client and third parties noted in this report and has assumed such information to be accurate, 

complete, reliable, non-fringing, and fit for the intended purpose without independent verification. 

McElhanney accepts no responsibility for any deficiency, misstatements or inaccuracy contained in this 

report as a result of omissions or errors in information provided by third parties or for omissions, 

misstatements or fraudulent acts of persons interviewed.  

Effect of Changes. All evaluations and conclusions stated in this report are based on facts, observations, 

site-specific details, legislation and regulations as they existed at the time of the site assessment/report 

preparation. Some conditions are subject to change over time and the Client recognizes that the passage 

of time, natural occurrences, and direct or indirect human intervention at or near the site may substantially 

alter such evaluations and conclusions. Construction activities can significantly alter soil, rock and other 

geologic conditions on the site. McElhanney should be requested to re-evaluate the conclusions of this 

report and to provide amendments as required prior to any reliance upon the information presented 

herein upon any of the following events:  a) any changes (or possible changes) as to the site, purpose, or 

development plans upon which this report was based, b) any changes to applicable laws subsequent to 

the issuance of the report, c) new information is discovered in the future during site excavations, 

construction, building demolition or other activities, or d) additional subsurface assessments or testing 

conducted by others. 
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Independent Judgments. McElhanney will not be responsible for the independent conclusions, 

interpretations, interpolations and/or decisions of the Client, or others, who may come into possession of 

this report, or any part thereof. This restriction of liability includes decisions made to purchase, finance or 

sell land or with respect to public offerings for the sale of securities.  

Construction Cost Estimates. This construction cost estimate has been prepared using the design and 

technical information currently available, and without the benefit of a topographic survey or Geotechnical 

information. Furthermore, McElhanney cannot predict the competitive environment, weather or other 

unforeseen conditions that will prevail at the time that contractors will prepare their bids. The cost 

estimate is therefore subject to factors over which McElhanney has no control, and McElhanney does not 

guarantee or warranty the accuracy of such estimate. 
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APPENDIX B  
Site Photos  



 
 
 

 

PHOTO PLATE | Zeballos Culver Assessment  
Photos taken: January 19, 2021 

 
       

Road and Culvert Images Date prepared: March 31, 2021 
Scale: N/A 
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01 Facing North West 02 Facing South East 03 Upstream Looking North – Pandora Slough 

   

04 Upstream Blocked Inlet 05 Upstream Road Failure 06 Downstream Ocean South 
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07 Downstream Inlet 08 Downstream Inlet 09 Inside of Culvert Facing North 

   

10 Failure at Joint 11 Failure at Joint 12 Failure at Joint 
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APPENDIX C  
Cost Estimates 

  



Village of Zeballos - Pandora Slough Culvert
CULVERT REMOVAL

Class 'C': Construction Cost Estimate 2221-49384
April 19, 2021

Soft Costs
Mobilization and Demobilization 1 LS 5,000$              5,000$                      
Traffic Control 1 LS 2,000$              2,000$                      
Environmental Protection, Permitting & Monitoring 1 LS 6,000$              6,000$                      
Engineering Design & Tendering 1 LS 7,500$              7,500$                      
Construction Supervision and Inspection 1 LS 4,500$              4,500$                      

Subtotal 25,000$                    
Construction Costs

Removal and Channel Construction  (200 Series Excavator, Operator, 
Laborer)

1 LS 8,400$              8,400$                      

Riprap (MOTI Class 100 kg) 140 CM 80$                   11,200$                    
Fill Disposal 340 CM 50$                   17,000$                    
Culvert Disposal 1 LS 500$                 500$                         
Optional 15.24m (50') Aluminum Pedestrian Bridge 1 LS 10,000$            10,000$                    

Subtotal 47,100$                    

Construction Cost Subtotal 72,000$                    
Contingency 25% 18,000$                    

Contingency for Inflation and Remote Work 5% 4,000$                      
Construction Cost Subtotal 94,000$                    

Page 1 of 4



Village of Zeballos - Pandora Slough Culvert
ALUMINIZED CULVERT REPLACEMENT

Class 'C': Construction Cost Estimate 2221-49384
April 19, 2021

Soft Costs
Mobilization and Demobilization 1 LS 5,000$              5,000$                      
Traffic Control 1 LS 2,000$              2,000$                      
Environmental Protection, Permitting & Monitoring 1 LS 6,000$              6,000$                      
Engineering Design & Tendering 1 LS 7,500$              7,500$                      
Construction Supervision and Inspection 1 LS 4,500$              4,500$                      

Subtotal 25,000$                    
Construction Costs

Remove and Reinstate 1800mm Dia. Culvert  (200 Series Excavator, 
Operator, Laborer)

1 LS 8,400$              8,400$                      

1800mm Dia. Aluminized Type 2 CSP 12 LM 800$                 9,600$                      
Riprap (MOTI Class 100 kg) 50 CM 80$                   4,000$                      
Culvert Disposal 1 LS 500$                 500$                         

Subtotal 22,500$                    

Construction Cost Subtotal 48,000$                    
Contingency 25% 12,000$                    

Contingency for Inflation and Remote Work 5% 2,000$                      
Construction Cost Subtotal 62,000$                    
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Village of Zeballos - Pandora Slough Culvert
HDPE COATED CULVERT REPLACEMENT

Class 'C': Construction Cost Estimate 2221-49384
April 19, 2021

Soft Costs
Mobilization and Demobilization 1 LS 5,000$              5,000$                      
Traffic Control 1 LS 2,000$              2,000$                      
Environmental Protection, Permitting & Monitoring 1 LS 6,000$              6,000$                      
Engineering Design & Tendering 1 LS 7,500$              7,500$                      
Construction Supervision and Inspection 1 LS 4,500$              4,500$                      

Subtotal 25,000$                    
Construction Costs

Remove and Reinstate 1800mm Dia. Culvert  (200 Series Excavator, 
Operator, Laborer)

1 LS 8,400$              8,400$                      

1800mm Dia. Duramax HDPE Coated CSP 12 LM 1,800$              21,600$                    
Riprap (MOTI Class 100 kg) 50 CM 80$                   4,000$                      
Culvert Disposal 1 LS 500$                 500$                         

Subtotal 34,500$                    

Construction Cost Subtotal 60,000$                    
Contingency 25% 15,000$                    

Contingency for Inflation and Remote Work 5% 3,000$                      
Construction Cost Subtotal 78,000$                    

Page 3 of 4



Village of Zeballos - Pandora Slough Culvert
50' BRIDGE INSTALLATION

Class 'C': Construction Cost Estimate 2221-49384
April 19, 2021

Soft Costs
Mobilization and Demobilization 1 LS 10,000$            10,000$                    
Traffic Control 1 LS 8,000$              8,000$                      
Environmental Protection, Permitting & Monitoring 1 LS 11,000$            11,000$                    
Engineering Design & Tendering 1 LS 25,000$            25,000$                    
Construction Supervision and Inspection 1 LS 9,000$              9,000$                      

Subtotal 63,000$                    
Construction Costs

Removal, Channel Work, and Bridge Construction (2 - 300 Series 
Excavator, 2 Operators, Laborer)

1 LS 81,600$            81,600$                    

15.24m (50') Concrete Composite Bridge with Precast Abutments 1 LS 125,000$          125,000$                  
Riprap (MOTI Class 100 kg) 140 CM 80$                   11,200$                    
Fill Disposal 340 CM 40$                   13,600$                    
Culvert Disposal 1 LS 500$                 500$                         

Subtotal 231,900$                  

Construction Cost Subtotal 295,000$                  
Contingency 25% 74,000$                    

Contingency for Inflation and Remote Work 5% 15,000$                    
Construction Cost Subtotal 384,000$                  

Page 4 of 4
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APPENDIX D  
Environmental Assessment 

 



 

 

Dwayne Cybak, P.Eng.       March 23rd, 2021 

McElhanney 

1196 Dogwood Street 

Campbell River, BC 

 

 

Re: Culvert Condition Assessment Summary, Zeballos, BC 

 

 

Dear Dwayne Cybak, 

 The following correspondence summarizes the culvert condition assessment carried out by 

Pacificus Biological Services Ltd. (Pacificus) for McElhanney, located in Zeballos, BC (Figure 1). 

Additionally, information is provided regarding the regulatory requirements for the proposed 

culvert structure. 

The Village of Zeballos inquired about having the failing culvert assessed and examining 

options for the site. The current culvert structure is a corrugated metal pipe (CMP) culvert, 

1800mm in diameter, with a gravel road crossing the culvert. This culvert is located in a tidally 

influenced area in the Zeballos River estuary (Photo 1). The existing culvert is noticeably damaged 

on the upstream end, and the road surface was observed to be eroding (Photo 2). Thus, the culvert 

structure is in need of replacement in order to safely support the road crossing the culvert and to 

allow adequate water flow.  

 Jennifer Russell, RPBio., and Sarah Pakozdi, BSc, of Pacificus, assessed the subject 

crossing structure on March 9th, 2021. The weather during the assessment was sunny with minimal 

winds or cloud covering.  

 The site of the assessed culvert is one of many areas along the lower village where sloughs 

and backchannels have formed, due to tidal influx in the Zeballos River estuary.  These intertidal 

sloughs are managed under the Fisheries Act, as they are an important habitat for juvenile 

salmonids and other intertidal species, such as mussels, clams, crab and shrimp. Previous 

restoration initiatives were implemented by the Village of Zeballos, in concert with DFO in this 

location; the culvert had malfunctioned in the past and resulted in restricted flow. The previous 



 

 

replacement of the culvert, which occurred in 1997 was part of a revitalization project of the tidal 

slough designed to improve productivity (Fisheries and Oceans, 1997). 

 

Site Summary 

The culvert outlet was observed to be in good working condition (Photo 2), allowing water 

to flow unobstructed, supporting an environment with relatively high productivity and species 

abundance.  The substrate directly in front of the culvert is cobble and boulder, which are encrusted 

with barnacles, rockweed (Fucus gardneri) and blue mussels (Mytilus trossulus) (Photo 3).  

Encrusting barnacle growth continued into the culvert (Photo 4).  The riparian vegetation alongside 

the channel consisted of terrestrial grasses, cedar and spruce trees and small shrubs.  The east bank 

was moderately low gradient and consisted of mud and clay, whereas the west bank was steep and 

consisted mainly of rock and gravel.  Residences were located on both the east and west bank 

along the channel, limiting the vegetated riparian area.  The downstream end of the channel 

terminated at the ocean confluence. 

The culvert inlet was observed to have experienced damage.  The inlet was crushed, rusted 

out and was obstructed by boulders and woody debris (Photo 6).  The road above the upstream 

section of the culvert is eroding and holes were observed along the road margins (Photo 5).  Erosion 

of the banks adjacent to the culvert has caused riprap and rock to fall into the channel.  The 

substrate near the opening of the culvert consisted of gravel, cobble and silt.  The bank alongside 

the culvert was steeply sloped, about 1.5-2m in height, with riparian vegetation that consisted of: 

alder, cedar and spruce trees as well as invasive species of broom and blackberry observed. 

Continuing upstream, the channel widened (10-15m at its widest point) and terminated in a blind 

end (Photo 8).  The channel was found to consist of both groundwater and saltwater.  The channel 

substrate consisted primarily of wood debris and silt.  The channel is a large low gradient wetted 

area likely providing refuge habitat for juvenile salmonids. This upstream area has been the focus 

of previous habitat restoration efforts (Photo 9). 

 



 

 

Recommendations 

 Due to the failing condition of the existing culvert, along with the erosion surrounding the 

culvert site, it is recommended that the site be addressed for environmental and safety reasons. 

Based on the unique biological characteristics of the site, there are a few options available for this 

site.  The water restriction through the culvert has created intertidal productivity at the outlet, as 

well as providing fish access and backwatered flow to the upstream channel; changes in this water 

flow could lead to changes in the habitat and structure surrounding the culvert site.  

 Options available for this site are, 

1. Replace the CMP culvert with a new CMP culvert.  

2. Replace CMP culvert with a clear span structure. 

3. Remove the culvert but maintain water flow through site. 

 

1. Replace the existing CMP culvert with a new CMP culvert to allow for the same water 

flow that the site currently experiences.  This course of action will maintain the same 

habitat values and water flow and levels.  Based on the site visit and information 

collected during the assessment, it was determined that replacing the culvert would 

involve instream works which are not compliant with all of the outlined conditions for 

DFO’s Measures to Protect Fish and Fish Habitat1, and would require a Request for 

Review2 by the Department of Fisheries and Oceans (DFO).  

 

2. Replacing the CMP culvert with a clear span structure is also an option, providing 

increased area through the crossing that could be utilized by fish.  A clear span would, 

however, alter the flow regime of the site unless designed to mimic the current crossing 

specifications.  This course of action would also require a Request for Review from 

DFO.  

 

 
1 Measures to protect fish and fish habitat (dfo-mpo.gc.ca) (accessed; March 19th 2021) 
2 Request for Review from DFO Request a review of your project near water: Step 4. Request a project review (dfo-mpo.gc.ca) (accessed; March 

11th 2021) 

https://www.dfo-mpo.gc.ca/pnw-ppe/measures-mesures-eng.html
https://www.dfo-mpo.gc.ca/pnw-ppe/reviews-revues/request-review-demande-d-examen-004-eng.html


 

 

 

3. Removal of the culvert, while maintaining the flow through the site, would maintain 

the structure and habitat that currently exists on the site, however it would result in the 

loss of road access. This could be mitigated by installation of a pedestrian walking 

bridge across if necessary. No project review by DFO would be required, however an 

environmental mitigation plan (EMP) would need to be developed and implemented 

for the works.  

If replacement of the crossing structure is preferred, these works will involve instream 

works and disruption of habitat. As such, these works would require a submission of the proposed 

works for review by Fisheries and Oceans Canada. In addition, the works would also require an 

EMP including: sediment and erosion control and mitigation measures, fish exclusion, and fish 

salvage of the work site. In water works are to be completed during the reduced risk work window 

(July 1st to August 15th) and the presence of an environmental monitor (EM) would be required for 

the duration of the instream or near stream portions of the project.  

 If you have any questions regarding the information provided in this letter, please do not 

hesitate to contact our office at 250-949-9450. 

 

 

Sincerely,        Reviewed by:                          

  

 

Sarah Pakozdi, BSc.                          Jennifer Russell, RPBio 

Pacificus Biological Services Ltd.             Pacificus Biological Services Ltd 

 

 



 

 

 

Figure 1. Location of collapsed culvert in Zeballos, BC.  

 



 

 

 

Photo 1. View downstream from the culvert site, showing the confluence of the blind channel with 

the ocean.  

 

Photo 2. Downstream opening of culvert, good condition.  



 

 

 

Photo 3. Blue mussels (Mytilus trossulus) seen on the underside of the rocks at the downstream 

opening of the culvert.  

 

 

Photo 4. View of the inside of the culvert, depicting the barnacle coverage along the edges near the 

culvert outlet.  

 

 



 

 

 

Photo 5. Photo of road crossing culvert site.  

 

 

Photo 6. Wood debris accumulated in front of the culvert inlet.  



 

 

 

Photo 7. Upstream view, possible refuge habitat for juvenile fish.   

 

Photo 8. Upstream termination point of the channel - which is a blind end.  
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