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1.0 INTRODUCTION 

Further to recent communication with Fisheries and Oceans Canada (DFO), Columbia Containers 
Ltd. (Columbia) is pleased to provide additional information regarding the Offsetting Plan being 
proposed for proposed project 17-HPAC-00782. 

This report replaces Sections 2.4.5 through 2.4.9 of the Supplemental Information report 
provided in October 2017. All other information contained in the original Application 
(August 2017) and the first Supplemental Information report (October 2017) remains unchanged. 

1.1 Offsetting Plan 

Information regarding the offsetting plan is organized by component habitat type as follows: 

1. Riparian offsetting (Sec. 1.2); 

2. Intertidal/subtidal rock and vegetation offsetting (Sec. 1.3); and 

3. Beach creation offsetting (Sec. 1.4). 

For each of the above habitat types, the following details are provided for the respective 
component of the offsetting plan: 

• Details of proposed offsetting measures (Sec. 1.2.2, 1.3.1, and 0); 

• Measurable criteria for success (Sec. 1.2.3, 1.3.2, and 1.4.2); 

• Monitoring methodology and schedule (Sec. 1.2.4, Error! Reference source not found., 
and Error! Reference source not found.); and 

• Contingencies (Sec. 1.2.5, 0, and 1.4.5). 

The reporting schedule (March 31 of the year following monitoring) is identified in Sec. 1.5. 

The offsetting plan as detailed herein has three objectives:  

1. To create intertidal spawning habitat within Burrard Inlet, a waterbody that has been severely 
impacted by historical shoreline armouring; 

2. To create subtidal attachment structures to increase kelp population in the outer fringe of the 
newly created beach habitat; and  

3. To improve riparian function at both the infill and offset locations.  

1.2 Riparian Offsetting  

Two riparian restoration sites are proposed as components of the overall offsetting plan, and 
generally include removal of existing vegetative stands that are dominated by non-native invasive 
herbaceous species, and replacement with nursery stock native vegetation by transplant. 
Riparian restoration is proposed to improve the existing shorelines’ native plant diversity and 
associated marine/foreshore productivity.  
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1.2.1 Overview 

The first riparian offsetting restoration effort comprises a 513m2 planting plan of native shrubs and 
trees encompassing approximately 75 combined linear meters of existing shoreline on either side 
of the proposed project location at the Columbia Container facility. These remain as described in 
the October 2017 Supplemental Information Report.  

The second riparian offsetting restoration site, measuring 275m2, has been proposed at the 
beach habitat offsetting restoration site (hereafter referred to as the “offsetting location”). Works, 
described in greater detail below, involve removal of invasive vegetation and installation of 
competitive early succession tree species (cottonwood & alder) along the southern fringe of the 
beach, to provide shading during summer months, and woody debris for complexity. 

1.2.2 Offsetting Measures: Detailed Design Information 

The proposed planting plans for each site remain as presented in Supplemental Information 
Report 1, Appendix 6. Management strategies for invasive species remain as presented in 
Supplemental Information Report 1, Appendices 3 and 4. 

These plans propose the use of common native backshore species found in the immediate area 
that require minimal maintenance and are typically successful in growing around industrial areas. 
These species include: Red Alder (Alnus rubra), Black cottonwood (Populus balsamifera 
trichocarpa), Black hawthorn (Cratageus douglasii), Beaked Hazelnut (Corylus cornuta), Tall 
Oregon Grape (Mahonia aquifolium), and Nootka Rose (Rosa nutkana), planted at an average 
density of 1 plant/1m2. It is expected that planting would occur during the spring or fall for highest 
success, but planting could occur in the summer if irrigation was provided during recruitment 
stages. 

Planting components of riparian restoration at the project location, once conducted, will be 
approximately 150 m long (75 m on either side of the infill area) with widths averaging 3 to 5m. 
The proposed planting at the offsetting location is approximately 80 m in length with widths 
ranging from 3 to 5m. Both sites will require significant preparation, with the removal of asphalt 
and rock, and the augmentation of growing medium to a minimum depth of 300mm. 

1.2.3 Criteria for Success 

Parameters against which to measure success at both locations are proposed as follows: 

Transplanted vegetation recruitment and establishment will be deemed successful if, after the 
end of Year 3 of the monitoring period: 

• 80% survival (1 plant/1.25m2) is achieved;  

• Vegetation growth is progressive; 

• Growth is generally outcompeting adjacent invasive species in the opinion of a Qualified 
Environmental Professional (QEP); and 

• Widths of riparian areas remain consistent with widths following construction. 
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1.2.4 Monitoring Methodology and Schedule for Riparian Offsetting Works 

Monitoring of riparian planting conducted at both locations will be assessed annually for the first 
three years of the monitoring program, and monitoring will generally occur during the peak of 
growing season (August to September).  

Monitoring methodology will comprise assessment of the two riparian planting areas (project 
location & offsetting location) with 4 randomly selected 1.26m radius (~5m2) plots. Each plot will 
be laid out in the field on the first year of monitoring, and centre points will be staked and marked 
for rechaining and repetition in following years. Quantitative mean transplant survival (n = 4) and 
mean density (n = 4) will be documented for the two riparian restoration sites, as well as 
qualitative indicators including, but not limited to, native vegetation recruitment, growth rate(s), 
visible transplant health, and invasive species encroachment. Quantitative data will be utilized to 
confirm target survival and plant spacing is achieved, and to provide recommendations for 
additional transplant installation/replacement on an annual basis for three years, as required. 
Qualitative data will be utilized to provide additional annual maintenance recommendations, 
including, but not limited to, invasive species removal, irrigation, and fertilizer application, as 
required. 

Historical riparian assessments have suggested that plant growth success after three years is 
indicative of the long-term success of the dominant revegetation species selected for these sites 
(alder and cottonwood).  

1.2.5 Contingency Actions 

In the event that offsetting riparian revegetation works are not performing as expected (i.e., less 
than 80% mean survival or less than 1 plant/1.25m2 mean density) following year 3 of the 
monitoring program (or earlier under discretion of the monitoring QEP), the following actions will 
be taken: 

• Determine the cause of the unsuccessful plant growth (i.e., drought, soil conditions, invasive 
competition); 

• Remove poor performing transplants and revegetate with species that have been successful 
in the preceding three years and rectify site conditions to maximize success under the 
direction of a QEP; and 

• Continue monitoring program for an additional two years following replanting and site 
condition improvements. 

If the 80% mean survival is not achieved because of vandalism, routine monitoring plots will be 
relocated to areas not subjected to vandalism as practicable.  

1.3 Intertidal and Subtidal Rock/Vegetation Offsetting  

This section addresses all proposed intertidal and subtidal habitat offsetting proposed 
surrounding the beach creation offsetting location. Proposed beach creation is discussed in 
Sec. 1.4 below. 

1.3.1 Offsetting measures: detailed design information 

Installation of woody debris is proposed within the upper intertidal area, inshore of the proposed 
beach creation offsetting site, to provide further site complexity and wave energy dissipation. It is 
anticipated that the woody debris sizes and quantities will be subject to availability at the time of 
construction; however, a minimum of eight pieces, with a minimum length of 3m, and a minimum 
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diameter of 300mm are to be used. The debris will be integrated and anchored within the upper 
riprap layer to provide long-term stability and retention. Additional woody debris could recruit 
naturally, and this will be assessed during the monitoring program, as over-application of woody 
debris could reduce the overall productivity of the intertidal habitat.  

Intertidal and subtidal resurfacing is proposed with the offsetting plan, including installation of 
clean, inert rock riprap. For the purposes of longevity and stability, installed rock riprap will be 
>750mm in diameter, except for boulder clusters placed within the beach and the wave trip 
located at the leading edge of the beach restoration site, which will be >900mm in size.  

1.3.2 Criteria for Success 

Parameters against which to measure success are proposed as follows: 

1.3.2.1 Structural Stability 

Stability of the intertidal and subtidal riprap slopes will be monitored yearly for the entire duration 
of the monitoring program (5 years), and will be based on the selection of 10 randomly selected 
outer face individual riprap rocks and determining their movement with the use of survey 
equipment. If the rock material has remained in place, does not move freely with tidal currents or 
wave action, and the overall structure dimensions have remained in keeping with the as the as-
built survey, the structure will be deemed structurally stable. 

Woody debris stability will be measured by physically counting the number of wood pieces placed 
at the upper intertidal area. Woody debris placement will be deemed successful if 80% of the 
wood remains following the five-year monitoring period.  

1.3.2.2 Biological Function 

Annual surveys of the intertidal and subtidal offsetting areas will be conducted to examine the 
natural recruitment of algae and invertebrates.  

Intertidal riprap function will be assessed using quadrats to compare % coverage of macrophytic 
algae with a reference site on existing riprap to the east of the offsetting works. Four randomly 
selected 1m x 1m quadrats from the newly created habitat and the reference location will be 
compared. This will allow for direct comparison of the changes in biological function. The intertidal 
riprap habitat will be deemed successful if macrophytic algae coverage is within 20% of, or 
exceeds that of, the reference site in year 5 of the monitoring program.  

Subtidal riprap function will be assessed using a remote operated vehicle (ROV) with video 
recording capability to review the underwater biological conditions and percentage of colonization 
by macrophytic algae. Multiple transects will be conducted along the face of the rip rap, at 
multiple depths, to compare with transects collected at an adjacent site to the east. The subtidal 
habitat will be deemed successful if macrophytic algae coverage is within 20% of, or exceeds that 
of, adjacent similar habitat types, or if fish utilization of interstitial habitat (e.g. rockfish, herring or 
sculpin spp.) is observed during video transects.  
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1.3.3 Monitoring Methodology and Schedule  

Annual surveys of the intertidal and subtidal areas will be conducted in July or August to examine 
the natural recruitment of algae and invertebrates.  

Intertidal assessments will be conducted on four randomly selected 1m x 1m quadrats from the 
newly created habitat and the reference location (located directly to the east) will be compared. 
This will allow for direct comparison of the changes in biological function. 

Subtidal riprap function will be assessed using a remote operated vehicle (ROV) with video 
recording capability to review the underwater biological conditions and percentage of colonization 
by macrophytic algae. Multiple transects along the face of the rip rap will be conducted, at 
multiple depths, to compare with transects collected at an adjacent existing rip rap reference site 
to the east, will be compared as the relative percentage of surface coverage on attachment 
surfaces. 

1.3.4 Contingency Actions 

In the event that offsetting works are not performing as expected, the following actions may be 
taken:  

1.3.4.1 Structural Stability 

If the monitoring program reveals that the structural stability of the riprap slopes has failed or that 
areas show signs of instability, an assessment of the instability will be conducted to determine the 
best course of action to repair and ensure stability of the structure in the future. Repair work may 
include the replacement of original construction specified materials, or suitable substitutes that 
function as well as the original. Structural stability recommendations will be made in consult and 
under endorsement of a Qualified Engineer (QE). 

All structural repair work deemed required will be conducted during the next appropriate reduced 
risk timing window. 

1.3.4.2 Biological Function 

If, after five years, the monitoring program reveals that the macrophyte coverage is not within 
20% of, or exceeding that of, the adjacent reference site coverage, the Proponent will commit to 
surveying the habitat for the utilization of the habitats by aquatic organisms (fish and 
invertebrates) and assessing if any debris has precluded colonization by macrophytes. The 
Proponent will report on fish and invertebrate usage of the offset area and will implement 
additional measures if required. 

1.4 Beach Creation  

As part of the overall offsetting plan, the creation of beach habitat is proposed, generally 
comprising the installation of select materials to the intertidal zone, and stabilizing them through 
riprap and coarse woody debris installation as discussed in Sec. 1.3 above.  
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1.4.1 Offsetting Measures: Detailed Information  

The existing habitat conditions at the proposed beach creation offsetting site consists of steep 
shoreline rip rap armouring, typically found on historically disturbed shores of Burrard Inlet.  

Portions of the intertidal will be replaced with beach type habitat, ideally suited for Surf Smelt 
(Hypomensus pretiosus) and Pacific Sand Lance (Ammodytes hexapterus) spawning. The upper 
intertidal area will have woody debris placement, to provide diversity in micro-habitats suitable for 
marine invertebrate species and to provide stabilization for the beach substrate. The Proponent’s 
goal is to create spawning habitat for Surf Smelt and Sand Lance in the upper intertidal; however, 
it is expected that numerous other intertidal species will colonize the constructed beach habitat – 
a habitat type in short supply in Burrard Inlet due to historical shoreline infill and armouring.  

The location of the beach creation offsetting site was chosen based jointly on hydraulic modelling 
conducted by Northwest Hydraulic Consultants Ltd. (NHC), showing the lower potential for wave 
impacts to the site, and discussions with the Port of Vancouver identifying a permanent offsetting 
location without known future planning conflict. The design incorporates numerous features to 
reduce the possibility of substrate loss due to erosion. These include the location and aspect of 
the beach which minimize wave erosion potential; the inclusion of a wave trip at the subtidal 
interface to further reduce the energy of incoming waves or debris; and the installation of woody 
debris to disperse wave energy throughout the site. 

Surf Smelt and Pacific Sand Lance (PSL) are obligate upper intertidal spawners requiring a mixed 
sand-gravel beach (Penttila 2007), and spawn above Mean Higher High Water (MHHW), a 
location often considered by managers and regulators to be the upper extent of spawn (Penttila 
2011). Preferred spawning substrate for Surf Smelt has a higher percentage of coarse sand to 
fine gravel (1 to 7 mm) and a very low percentage of silt (< 0.063 mm) (Penttila 1978, 2000, 
2007). Preferred substrate for PSL beach spawn has a high percentage of medium sand (0.2 to 
0.5 mm) and a very low percentage of silt (Penttila 2000, Thuringer 2004), with spawning also 
documented in coarse sand and fine gravel from 1 to 7 mm in size.  

The beach substrate will consist of sand/gravel mixture containing 60% coarse sand (0.5mm to 
2mm) and 40% Fine gravel (2 to 16 mm) and be placed to a minimum depth of 400mm. Typically 
surf smelt eggs can be found on the surface or buried by rising tides to a depth of 2 to 15cm 
beneath the surface.  

The spawning platform is designed to capture the upper intertidal spawning areas suitable for 
these two species. Elevations of the platform will range from 5.3 to 4.7m elevation (chart datum). 
This elevation range captures the range of elevations found to support Surf Smelt and Pacific 
Sand Lance throughout Washington State (Penttila 2011). 

1.4.2 Criteria for Success 

Parameters against which to measure success are proposed as follows: 
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1.4.2.1 Structural Stability 

The beach habitat will be deemed structurally stable if the spawning substrate installed (60% 
coarse sand [0.5mm to 2mm] and 40% Fine gravel [2 to 16 mm] and be placed to a minimum 
depth of 400mm) is intact and available for spawning by the two target species (Surf Smelt and 
Pacific Sand Lance) following the five-year monitoring period. 

The beach habitat will be deemed successful if, after the five-year monitoring program, the beach 
plan view area and elevation(s) are reasonably within those of the original design specification, 
and substrate size range has generally been maintained, in the opinion of the monitoring QEP. 

1.4.2.2 Biological Function 

The beach habitat will be deemed biologically successful if either or both of the following 
phenomena are observed over the course of the proposed five-year monitoring program, under 
the direction of a QEP: 

• Spawn, comprising deposited eggs, of the target fish species (Surf Smelt and/or Pacific Sand 
Lance) are found within the constructed beach substrates in any monitoring year, and 
structural stability monitoring indicates successful installation as above. 

• Spawning conditions continue to persist (substrate, elevation, and stability) for the duration of 
the five-year monitoring program, including structural stability as discussed above with 
without observed Surf Smelt and Pacific Sand Lance spawning if additional 
presence/absence surveys for adult Surf Smelt and/or Pacific Sand Lance under the direction 
of a QEP (Sec. 1.4.5) in reference sites in Burrard Inlet indicate low to negligible presence. 

1.4.3 Sampling Schedule 

Surf Smelt monitoring will be conducted every two weeks starting first week of August through to 
mid-September (four sampling events), to capture the peak of summer spawning events. 

Pacific Sand Lance spawning assessment will be conducted every two weeks starting in mid-
November through to end of December (four sampling events), to capture the peak spawning 
events. 

The proposed spawning monitoring plan will be conducted in the first three years from the 
construction of the habitat. Years 1, 2, and 3 will monitor and sample the beach substrate for 
spawning eggs, and years 1 to 5 will assess for beach stability.  

1.4.4 Sampling Methodology 

Surf Smelt and Pacific Sand Lance spawning presence/absence within created beach habitat will 
be determined using the following methodology:  

• Substrate samples will be collected and analysed for presence of spawn, comprising 
deposited eggs of the target species; 

• Each sample will be collected by placing a 10cm by 10cm quadrat over an area that consists 
of substrate sizes suitable for target species spawning; 
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• Substrate within the quadrat will be collected using a clean steel ladle to a depth of 
approximately 3cm or until all suitably-sized gravels are removed; 

• Each sample will be transferred into an individually-labelled clean sampling jar or bag and 
preserved in situ with a 10% formalin solution for long-term preservation until they can be 
processed; 

• Each sample will be processed by first thoroughly washing the bulk sample under running 
water to a 0.3mm sieve to rinse out the preservative. To reduce the volume, each sample 
may be washed through a series of sieves with mesh sizes of 2.0mm and 0.3mm. The 
sample fractions that are larger than 2.0mm and smaller than 0.5mm are discarded, retaining 
only the fraction between 0.5 and 2.0mm, which should contain the surf smell eggs; 

• The washed substrate will then be placed in a small clean dishpan and covered by 
approximately 2-3cm of fresh water. The mixture will be swirled for 1–2 minutes, similar to 
gold panning; 

• The eggs being lighter than the sand and gravel, will migrate to the surface of the sample and 
will be separated from water immediately following agitation by use of a 0.3mm sieve. The 
same operation is repeated several times before the content of the sieve is ultimately 
transferred into a Petri dish (or suitable alternative) for enumeration. As eggs often adhere to 
grains of sand or gravel, residual substrate from the dishpan will also thoroughly searched for 
additional eggs; and 

• After enumeration, eggs from each sample will be transferred into a properly labelled 
individual vial and preserved in ethanol (or suitable substitute) in the event that further 
analysis is required.  

1.4.5 Contingency Actions 

If the monitoring program reveals that installed substrates for beach erosion are significantly 
eroding, where “significance” is quantitatively defined as >20% of installed spawning substrate 
volume loss, the Proponent will: 

1. Replace the materials to the original construction specifications with the next appropriate 
reduced risk timing window, or as otherwise recommended to suit Surf Smelt and Pacific 
Sand Lance in consult with DFO; and 

2. Design and implement additional measures to retain spawning substrate within the next 
appropriate reduced risk timing window, or as otherwise recommended to suit Surf Smelt and 
Pacific Sand Lance in consult with DFO. 

If, at the completion of the proposed three years Surf Smelt and Pacific Sand Lance spawning 
surveys, no observed target species spawning is occurring, the Proponent will commission the 
following supplementary studies to audit successful biological function of the beach creation 
offsetting component as per Sec. 1.4.2. 

1. Continued target species spawning surveys in years 4 and 5 of the proposed monitoring 
program. 

2. Presence/absence adult spawner surveys for target species during key spawning periods 
under the direction of a QEP in years 4 and 5 of the proposed monitoring program. 

3. Supplementary geophysical and/or geochemical assessment of installed substrates to ensure 
spawning suitability under the direction of a QEP if adult spawner presence is identified in 
year 4 and/or 5 of the proposed monitoring program with no observed spawning activity, 
including recommended remedial measures, if applicable. 
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1.5 Monitoring Report Submissions 

QEP-endorsed monitoring reports for the offsetting habitat will be submitted yearly by March 31 of 
the following year, to allow sufficient time for sampling and sample processing which will be 
collected into late December (Pacific Sand Lance spawning period).  

1.6 Offsetting Dimensions 

Dimensions of components of the offsetting works, to be included in the Offsetting Monitoring 
Plan, are as follows: 

Offsetting Habitat Type 
Area Created 

(2 dimensional) 
Productivity 

Multiplier 
Productivity 
Equivalent 

Riparian fringe 497 sq.m. 1.5 746 

Intertidal rip rap slope with woody debris (2:1) 480 sq.m. 1.0 480 

Intertidal beach with boulders 953 sq.m. 2.5 2,383 

Subtidal rip rap slope (2:1) 
670 sq.m. 2.0 1,3401 

Subtidal rip rap slope (1.5:1) 

 

1.7 Offsetting Construction and Monitoring Costs 

Offsetting costs are as follows: 

Offsetting Component Cost 

Construction Equipment, materials, and time (Quote attached as Appendix 7) $530,000 

Construction monitoring (assuming $800/day; 25 days maximum) $20,000 

Offsetting Monitoring Plan and Implementation  $25,000 

TOTAL (excluding taxes) $575,000 

 

A letter of credit has been provided to the Receiver General for Canada on behalf of DFO based 
on the above cost estimate. 

2.0 CLOSURE 

Columbia Containers is pleased to have been able to work closely with DFO to develop the 
present project. We hope that the information provided in this report is sufficient to allow DFO to 
complete a review and Authorize the proposed project and look forward to participating in the 
creation of rare habitat in Burrard Inlet. 

                                                      
1 NOTE: this figure is slightly larger than indicated in the net habitat productivity calculations because it represents 

created habitat only and is designed to form the basis of performance monitoring. The net creation is slightly lower since 
some original rip rap area will be replaced with sand and gravel. 


