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Richmond
To: Parks, Recreation and Cultural Services Date: April 5, 2019
Committee
From: Todd Gross File: 06-2345-20-
Director, Parks Services TNOV4/\/ol 01
Re: Proposed Tidally Influenced Terra Nova Slough Update

Staff Recommendation

1. That Option 1: Enhance the Existing Freshwater Pond, as outlined in the staff report titled
“Proposed Tidally Influenced Terra Nova Slough Update” dated April 5, 2019 for the
Director, Parks Services, be endorsed; and

2. The funding of $225,000 for the proposed habitat enhancement and management plans be
considered in the 2020 Budget process.

Todd Gross
Director, Park Services
(604-247-4942)

Att. 6
REPORT CONCURRENCE
ROUTED TO: CONCURRENCE | CONCURRENCE OF GENERAL MANAGER
Engineering 4
Finance | / :
Sustainability ® %& Ve

REVIEWED BY STAFF REPORT / INmALs: | APPROVED BY CAO
AGENDA REVIEW SUBCOMMITTEE C@l E

190
L4

6160886




April 5, 2019 2

Staff Report
Origin

At the Parks, Recreation and Cultural Services Committee meeting on April 24, 2018, staff received
the following referral:

That the staff report titled “Proposed Tidally Influenced Terra Nova Slough Update”
dated April 16, 2018, from the General Manager, Community Services, be referred back

to staff.

Staff presented information regarding the functional requirements which would see the existing
freshwater pond habitat converted into a tidally influenced habitat supporting migrating Fraser
River salmonids. In the ensuing discussion, staff were directed to consider converting the slough
back to agricultural land, should modifying the existing slough be found to be unfeasible.

The purpose of this report is to provide an update on the ongoing efforts by staff to address the
referral.

Background

In 2004, the Terra Nova Rural Park Plan called for development of a functional estuary slough with
an outlet to the Middle Arm of the Fraser River to support salmonids within the park. The first
phase of the project was implemented in 2007 with the construction of the slough channel.

The second phase entailed engineering design and costing for a flood control gate and connecting
pipe to link the slough to the Fraser River (Attachment 1). Costs to breach the dike and install an
outlet structure were assessed in 2009; at that time, cost estimates exceeded the City’s expectations
and budget, and the project was put on hold. The slough has been functioning as a freshwater
pond since 2007.

A review of the project was conducted in 2018. In the intervening years since the original work
was completed, there have been updates to the City’s Dike Master Plan, alterations to the pond
and updated engineering standards.

The project review included:

e Reviewing the design drawings to connect the pond to the estuary completed in 2009;

e Reviewing the ecological value and function of the existing freshwater pond compared to
the potential value and function of a tidally influenced slough;

e Updating the risk assessment for placing an opening in the dike at this location in the
context of the City’s Dike Master Plan;

e Providing an updated project cost estimate; and

e Consideration of daylighting or enhancing other sloughs.
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Analysis

Converting the existing approximately 7,000 m” of freshwater aquatic and riparian habitat (pond)
into an estuarine marsh habitat (slough) would involve:

Construction of a dike box culvert connecting the pond to the Fraser River;

Installation of a tide gate to regulate the flow of water;

Modifications to the dike and a portion of River Road; and

Modifications to the existing pond to create a tidally influenced slough.

This proposed project would impact portions of the existing park and alter the ecological
function of the existing pond. There are a number of habitat and engineering benefits as well as
challenges with this potential project.

Proposed Terra Nova Tidal Slough

The original design proposes one entry and exit point at the Fraser River to the existing pond.
The proposed tide gate structure would regulate the slough’s water level, changing with the daily
natural tide cycle. The tide gate structure would be designed to protect the slough during King
Tide and storms.

The purpose of the tidally influenced slough is to provide habitat for juvenile salmonids and
other fish species that utilize estuarine habitats. Salmonid species would not use this habitat for
spawning purposes (Attachment 2). The salmonid habitat value would be limited by the single
entry and exit point. This single opening will limit tidal flushing and will also likely result in
sediment accumulation, requiring ongoing maintenance. In addition, the presence of fish would
likely be limited in the warmer months, as increased inland water temperatures have the potential
to exceed acceptable levels.

There are three primary considerations in the review of the potential project in Terra Nova Park:
1. Flood Risk Assessment;
2. Habitat Value Assessment; and
3. Conversion to Agricultural Land.

1. Flood Risk Assessment

If the pond is connected to the Fraser River by breaching the dike at this location, the flood risk
would increase. The flood risk could be mitigated with the construction of a secondary dike to
isolate the pond. Two possible dike options are:

a) A dike around the slough’s perimeter (Attachment 3).

The current mean elevation of the park area surrounding the pond is approximately 0.7
m; the proposed crest of dike grade is an elevation of 4.7 m, with the targeted future
elevation at 5.5 m. The length of the proposed dike to be built around the slough’s
perimeter will be approximately 700 m long. The approximate 4 m elevation gain and
inclusion of the standard dike crest design would result in an approximate dike foot print
of 1.96 hectares (ha) (4.8 acres). The estimated cost for this dike option is approximately
$5,200,000 (+/-40%).
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b) A dike running through a portion of Terra Nova Park, as conceptually planned in the
City’s Dike Master Plan (Attachment 4).

The dike as envisioned in the City’s Dike Master Plan is approximately 510 m long with
an approximate dike foot print of 1.43 ha (3.5 acres). To install the envisioned dike, the
estimated cost for this option is approximately $3,800,000 (+/-40%). This option would
potentially result in the western third of the park being occasionally flooded.

Existing park features impacted by both proposed dike options include walking paths, bridges
and boardwalks, plantings (including mature trees), the Terra Nova Play Experience, and areas of
high habitat value, such as old-field foraging areas for resident barn owls.

2. Habitat Value Assessment

To improve the tidal flushing action of the proposed tidal slough, channelization of the slough
through the creation of a secondary entry and exit point should be considered; the slough would
thus be connected to tidally influenced water sources at each end. Creation of a secondary access
point would require additional study with respect to potential size, alignment, grading, cost and
impact on the park. The recently restored Grauer Lands is an example of a connected intertidal
channel; a 127 acre area of enhanced salmon rearing habitat was created in 2013 (Attachment 5),
just south of Terra Nova Park. The area is flushed with each tide cycle, providing protected
habitat to rearing juvenile Chinook and Chum salmon.

The existing pond is currently a freshwater body; however, it was originally designed to function
as a tidally influenced slough. It is currently fed only by ground and surface fresh water, and
flows, for the most part, are isolated from the surrounding inland drainage system.

Current management practices include mowing some of the riparian areas around the pond in
order to manage invasive plant and animal species and facilitate public access. If these current
management practices were enhanced, the overall ecological function and interpretive value of
the pond are expected to increase.

In 2018, the existing pond was reviewed by a certified biologist. The pond and surrounding
riparian zone are a functioning habitat for various species of amphibians, birds, freshwater fish
and wildlife. A number of observations and recommendations were provided for both the
existing pond and the proposed tidally influenced slough (Attachment 6).

The following proposed habitat enhancements and management measures would improve the
fresh water pond and associated riparian habitat values:
e Creation of ephemeral wetlands to provide breeding habitat for native birds;
e Fencing around the trunks of significant trees and shrubs to prevent damage caused by
beavers;
e Develop and implement a pond specific Invasive Species Management Plan for the
riparian and aquatic habitat;
e Habitat enhancements such as planting and other measures to improve bird and bat
habitats; and
e Introduce a water flow system to address the pond’s low oxygen levels.
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Staff estimate an approximate cost of $75,000 to fully assess the current function of the pond,
develop a habitat management strategy, and provide a planting plan. The combined cost to
implement the above list of recommended improvements in addition to the assessment and plan
is approximately $150,000.

3. Conversion to Agricultural Land

At the April 2018, Parks, Recreation and Cultural Services Committee meeting discussion, there
was a suggestion to fill in the existing freshwater pond to create farm land to address food security
needs in the City.

Fill for the pond could come from the mound located in the southwestern section of the Terra Nova
Adventure Play Environment or material could be imported. The mound, created in 2007 with the
material excavated from the pond, currently supports a slide and path leading up to view point.
Removal of the mound would require a redesign and repurposing of the Play Environment in that
area. Overall, the project would require the removal of existing plant material, foot bridges and
paths, as well as relocating aquatic and amphibian species from the pond.

This proposal would need to follow all applicable senior and local government environmental
regulations. The estimated volume of fill required is 8,700 m> (+/- 20%), and the estimated project
design and management costs would be approximately $75,000 with the overall construction costs
estimated at approximately $300,000 (+/- 50%). If soil were imported to fill the pond, overall
project expenses could be offset however to what extent cannot be determined at this time.

Should the City need to further expand its farming and food production capabilities, 39.3 ha of
open space in Terra Nova could be converted into agricultural land with relatively little effort.
The Richmond Sharing Farm Society actively farms 3.6 ha in the Terra Nova Rural Park.
Otherwise, the remaining areas in both Terra Nova Rural Park and Natural Area are
predominantly managed by the City as old-field, hedgerow and natural forest habitat. Should
these areas become farmland, the impact on these habitat areas would be significant. In the
Natural Area, the area is managed as compensatory habitat for Vancouver International Airport
(YVR); should it be converted to farmland, other areas of equal habitat value would need to be
identified elsewhere in Richmond.

On a City-wide level, the City owns and manages 242 ha of land within the Agriculture Land
Reserve (ALR), including the 55 ha at the Garden City Lands and approximately 24 ha at the
South Dike Agricultural Lands (along the South Arm of the Fraser River, between Gilbert and
No.3 Road). By implementing the Garden City Lands’ Park Development Plan and farming the
South Dike Agricultural Lands site more intensively, these areas provide a cost-efficient
opportunity to increase food production on City-owned land. Activation of these areas could be
potentially achieved through the existing partnerships the City has with Kwantlen Polytechnic
University (KPU) and Richmond Food Security Society.
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Options For Consideration

Staff reviewed the proposed project at Terra Nova on the basis of:

¢ Flood risk management;
Costing of the proposed design;
Review of the original design;

Habitat value factors of both the existing pond and the proposed slough;
The impact on the Terra Nova’s open space if the existing pond were removed; and
Current inventory of agriculture land owned by the City of Richmond.

As a result of this evaluation, the following options are proposed for Council’s consideration:

Option 1: Enhance the Existing Freshwater Pond (Recommended)

Estimated total cost: $225,000.

Enhance the current freshwater habitat and introduce enhanced management strategies to

increase its ecological value.

Table 1: Pros and Cons of Enhancing the Existing Freshwater Pond

Pros:

Cons:

e Existing ecological function could be
enhanced to provide a richer park visitor
experience, increasing nature
interpretation and education opportunities.

e Additional study to provide a specific plan
would be required to be developed prior to
implementation.

¢  Modest investment of resources would
result in an enhanced freshwater habitat.

¢ No salmonid rearing habitat will be created.

* A high level of flood protection would be
maintained without having to construct a
secondary dike.

Option 2: Create a Tidally Influenced Terra Nova Slough
Estimated total cost: $6,090,000 to §7,490,000 (depending on which dike routing option is

chosen).

Update and implement flood box plans to open the pond to the tidal influence from the Fraser
River Estuary and initiate the design process to construct a secondary dike in Terra Nova Park.

Table 2: Pros and Cons of Creating a Tidally Influenced Terra Nova Slough

Pros:

Cons:

e Achieve the original plan for the pond to
be a tidally influenced slough.

e Increased risk of flooding due to breaching
the dike to create this feature. Mitigation
measures (i.e., secondary dike) will be
required to maintain a high level of flood
protection.
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Pros:

Cons:

e Provide habitat opportunities for a number
of fish species.

e The estimated flood gate structure
construction cost with design updates and
modifications would be approximately
$2,290,000 (+/- 50%), representing a
prorated increase of approximately
$480,000 over the original design.

o Create a unique natural feature, providing
opportunities for nature interpretation and
education.

e The cost of building the associated dike
structures range from $3,800,000 (+/- 40%)
to $5,200,000  (+/- 40%).

e Adverse impacts to the existing freshwater
aquatic and terrestrial species by displacing
them from the area. Potential benefits to
salmonid and estuarine fish species are
unknown at this time.

o Additional maintenance costs due to the
current slough configuration which restrict
flushing action and allowing for the
accumulation of debris and sediment.

e Existing park features will be impacted by
the installation of a secondary dike.

e The original design requires updating to
reflect the City’s target 4.7m dike
elevation.

Option 3: Converting the Existing Freshwater Pond to Agriculturally Productive Farm

Land.

Estimated total cost: $375,000 (subject to confirmation).

Fill the existing freshwater pond to establish agriculturally productive farm land.

Table 3: Pros and Cons of Converting the Existing Freshwater Pond to Agriculturally Productive

Farm Land.

Pros:

Cons:

e Decommissioning the pond would reduce
the maintenance and management costs
associated with it.

e Removing the pond would negatively
impact a currently viable and thriving
freshwater habitat including the removal of
several significant trees and the
displacement of various resident animals.
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Pros: Cons:
e Approximately 1.25 ha of new farm land e Other (larger) areas in Terra Nova Rural
would be created. Park could be converted to farm production

for a fraction of the cost and through a
much less complex process.

e Creation of new farm land would increase e Food security could be effectively
the City’s food security. addressed at number of currently
underutilized, City-owned sites, including
the Garden City Lands.

e Removal of the existing pond would reduce
the natural interpretation and recreation
values that Park visitors currently
experience.

e The estimated cost of construction would
be approximately $375,000 (+/- 50%) and
would entail moving or importing
approximately 8,700 m® (+/- 20%) of fill.

Financial Impact
Funding for Option 1 will be considered in the 2020 Budget process.
Conclusion

Staff have reviewed the original Terra Nova design, and updated the flood risk and habitat value
assessment for the proposed conversion of the existing pond to a tidally influenced slough. The
necessity for and cost of a secondary dike was not considered in the original project.

The estimated total project cost for Option 2: Create a Tidally Influenced Terra Nova Slough is
between $6,090,000 and $7,490,000. The impact on Terra Nova Rural Park to convert the
existing pond to a tidally influenced slough would be high, creating flood risks and displacing
park amenities. In addition, implementing a suggested additional channel to connect a secondary
entry and exit point would add additional cost and scope to the project. If implemented, a rearing
habitat for a broad range of fish species may be created that could include a number of migrating
salmonid species. It is recommended that efforts be focused on taking advantage of opportunities
to partner with other key stakeholders to enhance fish rearing habitat in the Fraser River Estuary,
outside of the City’s dike system.

Converting the existing freshwater pond to farm land would minimally address Richmond’s food
security issues and cost an estimated $375,000 to complete. It would also remove a functioning
freshwater habitat area. The City’s local food security concerns could be better addressed
through the more intensive utilization of land owned by the City which is currently used for
agriculture.
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Attachment 2

) City of Memorandum
. Community Services Division
RIChmOnd Parks Planning and Design

To: Mayor and Councillors Date: November 23, 2017
From: Alexander Kurnicki File:  06-2345-20-TNOV4/Vol 01

Research Planner 2

Re: Terra Nova Chum Salmon Slough Update

At the Parks, Recreation and Cultural Services Committee meeting on the March 24, 2015, staff
received the following referral:

(1) That staff explore the establishing of a salmon spawning slough at Terra Nova and
stocking it with Chum Salmon firy as planned, and further, consider what other sloughs
have the potential for day lighting and stocking with Chum Salmon, and

(2) That the information and videos provided by Metro Vancouver on how the Still Creek
salmon run was established be referred to staff.

The purpose of this memo is to provide an update on the ongoing efforts by staff to address the
above referral.

In 2009, staff went through a design process and issued a tender for the floodgate construction for
breaching the dike and creating a fish habitat in the Terra Nova Slough. The costs of this project
exceeded the City’s expectations by a considerable amount and the project was put on hold.

Since time has passed, a review of the project is being conducted. The review is focusing on the
following tasks:
¢ Review of the design drawings completed in 2009;
e Review the ecological value and function of the existing slough compared to the value
and function of a salt water and tidally influenced slough;
e Updating the risk assessment for placing an opening in the dike at this location in the
context of the City’s Dike Master Plan-Phase 2; and
e Providing an updated project cost estimate.

A review of the project by staff would be required with respect to the City’s Dike Master Plan
and the overall flood protection strategy for this portion of the dike system. An initial review by
staff indicates that connecting the slough to the Fraser River by breaching the dike creates an
inherent and significant flood risk at this location. A possible strategy to mitigate this risk and
maintain flood protection would be to build a secondary dike around the slough. The potential

se1o08s PRCS - 138 %mond



November 23, 2017 -2-

impacts of a secondary dike and other contemplated flood mitigation measures may have on the
park, the project’s scope and expense will be provided in a forthcoming report to Council.

The slough is currently a fresh water body supporting associated aquatic and riparian flora, and
fauna. A review of the potential habitat benefits of an altered slough will be conducted in the
current context of existing salmonid habitat in the area. Preliminary research indicates there is
historical data suggesting the areas around Sturgeon Banks and the North Arm of the Fraser
River have provided juvenile rearing habitat for chinook, chum, coho salmon, migratory habitat
for adult salmon, and resident habitat for and various forage fish species. An altered slough
would not function as a spawning habitat, which commonly occurs in the upper reaches of the
Fraser River. Assessment of the value of an altered slough as a rearing habitat will be
summarized in a forthcoming report to Council.

The expected completion date for the feasibility study is early 2018. Staff will provide a further
project update at that time.

If you require additional information on this matter, please do not hesitate to contact me directly at
604-276-4099.

Alexander Kurnicki
Research Planner 2

pc:  SMT
Serena Lusk, Interim Director, Parks and Recreation
Jamie Esko, Manager, Parks Planning, Design and Construction
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