STAFF REPORT TO COUNCIL

Report Prepared By: Jake Belobaba, Director of Development Services
Ryan Bouma, Consulting Engineer

Reviewed By: Allison McCarrick, CAO

Meeting Date: December 17, 2024

File No: 3360-23-08

RE: Roundabout Condition 1130 Rocky Creek Road

RECOMMENDATION:

That Council:

1. Consider the request to amend Covenant CB215820 registered on the title of 1130 Rocky
Creek Road and direct staff to:
a. proceed with scheduling and notification of a public hearing pursuant to section
464(1) of the Local Government Act; and
b. Formally refer the proposal to the Ministry of Transportation and Infrastructure;

2. Require that, as a condition of approval of the request to amend Covenant CB215820 the
following conditions to be secured through a covenant also be amended to:

a. prohibit access from Ludlow Road and limit egress from the site to a single, right
out only egress, until the roundabout is constructed;

b. require the construction of a temporary median in Ludlow Road;

c. require cash in lieu of frontage improvements along Ludlow Road and Rocky Creek
Road at time of building permit issuance;

d. require the provision of a temporary gravel pathway along the frontage of the
property as shown in proposed development permit 3060-24-20;

e. require the provision of no left turn signs in the Ludlow Road right of way to prevent
left hand turns exiting 1010 Ludlow Road; and

f. require no U-Turn signs to be installed at the Ludlow Road/Rocky Creek Road
Intersection;

3. Issue Development Variance Permit 3090-24-08; and

4. Issue Development Permit 3060-24-20.
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EXECUTIVE SUMMARY:

The purpose of this report is to introduce a request from the developer of 1130 Rocky Creek Road

to:
1.

PREVIOUS

reissue a development permit and development variance permit for a commercial
development; and

remove a condition of approval for a previous rezoning and OCP amendment proposal
to construct a roundabout. Removing this condition requires amending Covenant
CB215820 (Attachment B), a public hearing, and MOTI approval.

COUNCIL DIRECTION:

Resolution

Meeting Date [Resolution Details

CS 2022-226

2022-09-20 That Council:

1. Issue Development Variance Permit 3090-22-03 to vary section 5.19.c) of
“Town of Ladysmith Zoning Bylaw 2014, No. 1860” to allow for two retaining
walls, each up to 4.0 min height, at 1130 Rocky Creek Road; and

2. Issue Development Permit 3060-20-19 to allow for construction of a
commercial plaza at 1130 Rocky Creek Road, subject to the applicant
providing a landscape bond in the amount of $104,750.75.

CS 2022-225

2022-09-20 That Council adopt “Town of Ladysmith Zoning Bylaw 2014, No. 1860, Amendment
Bylaw (No. 37) 2021, No. 2069”".

CS 2022-224

2022-09-20 That Council adopt “Official Community Plan Bylaw 2003, No. 1488, Amendment
Bylaw (No. 65) 2021, No. 2068".

CS 2021-285

2021-09-07 That Council adopt “Road Closure and Dedication Removal Bylaw 2021, No. 2067”.

CS 2021-189

2021-06-15 That Council:

1. Proceed with third reading of "Road Closure and Dedication Removal Bylaw
2021, No. 2067”; and

2. Direct staff to refer Bylaw No. 2067 to the Ministry of Transportation and
Infrastructure pursuant to section 41(3) of the Community Charter.

CS 2021-191

2021-06-15 That, subject to any additional matters raised at the Public Hearing, Council:

1. Proceed with third reading of “Town of Ladysmith Zoning Bylaw 2014, No.
1860, Amendment Bylaw (No. 37) 2021, No. 2069”; and

2. Direct staff to refer Bylaw No. 2069 to the Ministry of Transportation and
Infrastructure pursuant to section 52 of the Transportation Act.

CS 2021-190

2021-06-15 That, subject to any additional matters raised at the Public Hearing, Council
proceed with third reading of “Official Community Plan Bylaw 2003, No. 1488,
Amendment Bylaw (No. 65) 2021, No. 2068".

CS 2021-182

2021-06-01 That Council:
1. Give first and second readings to “Road Closure and Dedication Removal
Bylaw 2021, No. 2067”;

2. Direct staff to deliver notice to the Ministry of Transportation and
Infrastructure, Island Corridor Foundation, BC Hydro, Fortis BC, Shaw
Communications and Telus, of Council’s intention to adopt Bylaw No. 2067, in
accordance with section 40(4) of the Community Charter;

3. Give first and second readings to “Official Community Plan Bylaw 2003, No.
1488, Amendment Bylaw (No. 65) 2021, No. 2068”;
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Resolution

Meeting Date

Resolution Details

4.

Consider Bylaw No. 2068 in conjunction with the Town’s Financial Plan, the
Town’s Liquid Waste Management Plan, and the Cowichan Valley Regional
District Solid Waste Master Plan in accordance with section 477(3) of the
Local Government Act;

Give first and second readings to “Town of Ladysmith Zoning Bylaw 2014, No.
1860, Amendment Bylaw (No. 37) 2021, No. 2069”

Direct staff to proceed with scheduling and notification for a Public Hearing
for Bylaw Nos. 2067, 2068 and 2069 in accordance with section 40(3)
Community Charter and section 464 of the Local Government Act;

Subject to adoption of Bylaw No. 2067, authorize the sale of the lands that
are the subject of that bylaw to the developer for appraised market value;
and,

Require that the developer, at their cost, complete the following prior to
adoption of Bylaw Nos. 2068 and 2069:

a. Consolidate the subject property, legally described as Lot A, Districts 24
and 38, Oyster District, Plan VIP71248 (1130 Rocky Creek Road) with the
area shown as “road to be closed” in Reference Plan EPP110196, shown
in Schedule 1 of Bylaw No. 2067;

b. Dedicate to the Town for road, the area shown as “road” on Reference
Plan EPP110197, included in the May 18, 2021 staff report to Council as
Attachment D;

c. Pursuant to Section 507 of the Local Government Act, enter into an
agreement with the Town to provide a median on Ludlow Road and a
roundabout at the intersection of Rocky Creek Road and Ludlow Road to
be built in accordance with the standards established by the Town, with
the Town contributing $1 million to the project in accordance with
“Town of Ladysmith Development Cost Charges Bylaw 2019, No. 2008”;

d. Update Covenant FB234682, registered to the title of the subject
property, legally described as Lot A, Districts 24 and 38, Oyster District,
Plan VIP71248 (1130 Rocky Creek Road) as follows:

i Replace Sections 2.a) (Green Building Standards and Practices) and
b) (Landscaping) with a requirement that the rain water
management be designed in accordance with “Stormwater
Planning: A Guidebook for British Columbia”, requiring that the
development be designed to accommodate “HandyDART” buses
and that the development include a minimum of two “quick
charge” electric vehicle charging stations;

ii. Amend Section 2.c) to require landscaping, including a local
historical artifact or a public art installation, in the centre of the
Ludlow/Rocky Creek Road roundabout;

jii. Delete Section 3; and

iv. Add a new section requiring that the development and adjacent
boulevards be provided with an outdoor electrical supply and
outlets which can be used by the Town for special events; and

e. Register an easement or statutory right-of-way in favour of BC
Hydro on the subject property.
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Resolution Meeting Date [Resolution Details

CS 2020-201 {2020-07-07 That Council direct that application 3360-20-02 (1130 Rocky Creek Road) proceed
for further consideration, and,

a. Having considered s. 475 of the Local Government Act (consultation during OCP
development) direct staff to refer application 3360-20-02 to:

e  Stz’uminus First Nation

e School District 68 (Nanaimo Ladysmith)

e  The Community Planning Advisory Committee

e The BC Ministry of Transportation and Infrastructure, BC Transit, and BC
Hydro;

e The Ladysmith Chamber of Commerce, and the Ladysmith Downtown
Business Association; and

b. Direct staff to work with the applicant regarding a potential sale of surplus road
right-of-way along Rocky Creek Road and Ludlow Road adjacent to 1130 Rocky
Creek Road.

CS 2020-202 |2020-07-07 That Council direct staff to discuss the following list with the applicant prior to
further consideration of application 3360-20-02:

e clarity regarding the roundabout and provisions within the development
to ensure that it can be accommodated

e the possible provision of electric vehicle chargers, particularly fast
chargers (not level two)

e arequest for clarity regarding signage design prior to the application
proceeding

e ensurance that the trees and buildings in the development have power to
accommodate the Town’s annual Light Up and other events

e areview of the existing covenant regarding the 49th Parallel sign

e  provision for future hydrogen filling if a gas station is included in the plan

e plansto tie in Ladysmith’s heritage by installing an artifact

e the possibility of a public art installation in keeping with the Town's Public
Art Strategy

e the possibility of installing a lit community reader board

e the Town's request for a simultaneous submission of the Zoning
Amendment application with the Development Permit to ensure control
of form and character

e the Town's request for more than average tree coverage and landscaping
standards

e the Town's request to incorporate design elements that are of "Gateway
to Community" calibre

e the possible provision of a transit stop within the development or on the
road in front of the development

INTRODUCTION/BACKGROUND:
Subject property

The subject property is approximately 8,740m? (94,063 square feet) in size and located at 1130
Rocky Creek Road. The property is currently designated ‘Mid-Town’ under the OCP, zoned
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Shopping Centre Commercial (C-5) under the Zoning Bylaw and falls within the DPA 3 Commercial
development permit area. The property is currently undeveloped. Adjacent land uses include:
the Western Forest Products site to the north, the Island Highway to the south, a combination of

undeveloped land and commercial

uses to the east (Home Hardware and Ladysmith

Motorsports) and undeveloped land to the west.

A map of the subject property is provided in Attachment A.

Previous Development Applications the Roundabout and Related Requirements

The applicant applied for OCP and zoning amendments in April of 2020 and the application was
given third reading on June 15, 2021, subject to conditions including a covenant requiring

construction of a roundabout at the
Ludlow Road and Rocky Creek Road
Intersection. The roundabout was
recommended by the Town’s
engineering department because the
proposed accesses/egresses increased
the potential for wunsafe turning
movements and U-turns on Ludlow
Road and Rocky Creek Road. This is
described in greater detail in the June
1, 2021 report to Council and shown in
figure 1.

The proposal also included a “land
swap” whereby unneeded road
allowance was traded for a portion of
the subject property needed for the
roundabout, as shown in figure 2.
Under section 25(1)(a) of the
Community Charter the Town s

Figure 1: lllustration from June 1, 2021 Council Report

prohibited from selling land at less than market value to a private developer. Subsequently, an
appraiser hired by the Town determined that the value of the unneeded road exceeded the value
of the land to be taken from the subject property, and to lawfully execute the land swap the
developer had to pay $170,000 to account for the difference in values.
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The first drafts of agreements were provided to the developer on November 19, 2021. However,
to finalize them, a final design of the roundabout was needed, meaning executable agreements
Figure 2: Land Swap were not sent to the developer until March 1, 2022. A

further three months passed while the Town waited

for feedback on the agreements and survey plans?,

and the final agreements were sent to the developer

for execution on June 29, 2022. However, the

covenant was not registered (i.e. executed by the

applicant and charge holders) until September 13,

2022. Subsequently, final approval of the OCP

amendment and rezoning application did not occur

until September 20, 2022. More information on the

OCP and zoning amendment applications can be found

inthe July 7, 2020 and June 1, 2021 reports to Council.

The applicant applied for a development permit for
the property in July of 2020 and a development permit
and development variance permit were approved by
Council on September 20, 2022, concurrently with the
approval of the above-noted Zoning Bylaw and OCP
amendments. The development permit authorizes the
construction of three large commercial buildings, and
the development variance permit varies retaining wall
heights. More information on the proposed developments can be found in the September 20,
2022 report to Council. Under section 501(1) of the Local Government Act, land must be
“developed strictly in accordance with the land use permit or permits issued”. Under section
504(1) of the Local Government Act, a land use permit expires within two years if construction is
not substantially started. Subsequently, the above-noted permits expired on September 20,
2024.

Among other things, Covenant CB215820 requires the developer to construct the Ludlow/Rocky
Creek Road Roundabout prior to developing the site. The roundabout is a DCC project, entitling
the developer to reimbursement of $1,050,985, $990,000 of which is to come from the DCC Road
Reserve. Under the Town’s DCC program, which was adopted in 2019, the roundabout project is
estimated to cost $1,000,000. Covenant CB215820 requires the full cost of the roundabout to be
covered by the developer, regardless of the final cost of the project. However, the
reimbursement is capped at $1,050,985, due to the Town’s DCC program and provincial rules on
the use of DCC funds (see ‘Financial Implications’).

Additionally, the roundabout project is eligible for latecomer charges under section 508 of the
Local Government Act. Latecomer charges are mandatory charges, in the form of a tax or fee,

1 During this period, the Town’s lawyer made two revisions to the agreements. Cumulatively, making the
requested changes and returning the documents to the applicant took only 2 business days.
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whereby benefiting landowners (i.e. landowners that directly connect to or use the
infrastructure) contribute to the non-reimbursable cost of infrastructure that a developer has
been required to build. The taxes or fees are collected by the local government and paid back to
the developer. Latecomers can only be collected for a period of 15 years, commencing from the
date the infrastructure is complete. In the case of a fee—which is the latecomer method used for
the proposed development—fees are typically charged when benefiting properties are
developed or redeveloped and owner approval is not required to impose the fee. As the pace of
development in a given area is unpredictable, the amount that will be recovered from a
latecomer fee will range from 0-100% of the developer’s costs. Taxes to collect latecomers are
more certain and can be designed to recover 100% of the developer’s costs. However, these taxes
must be collected as a local service tax which is subject to an approval process (petition or
counterpetition) by the property owners who will be subject to the tax. For this reason, taxes to
collect latecomers are rarely used.

Following receipt of the development applications for 1130 Rocky Creek Road, the Town paid for
a preliminary design and cost estimate for the roundabout. A Class C estimate obtained in
November 2020 (excluding contingency) based on the preliminary design was $1,234,000. A Class
A estimate based on the detailed design and obtained in February of 2022 (which also excludes
contingency) was $1,776,213. At the time, the Town and developer expected that cost savings
could be achieved by combining on-site and off-site works and coordinating the roundabout
construction with the sewer line upgrade in Rocky Creek Road. Additionally, the application had
already received third reading, and amending the requirement would have required a public
hearing and Council reconsideration as described below.

The developer obtained quotes from contractors in July of 2023, which have been provided to
the Town. The range of the quotes ranged from roughly $2,200,000 to $2,900,000. Staff have not
had these estimates independently verified, nor asked for updated estimates since receiving
them.

In September of 2023 the developer contacted staff and requested relief from the requirements
of Covenant CB215820 by way of removing the roundabout condition, additional funding from
the Town, or reallocating funds from other sources. Options proposed by the developer included:

e Collecting funds as “frontage works” from nearby properties to contribute to the
roundabout?
e Reallocating property taxes from the subject property to the roundabout?

2 Under section 506.03 of the Local Government Act frontage improvements cannot be required from a landowner
unless the landowner is developing and can only be required for works that do not front an owners property. Thus,
having nearby property owners contribute to the roundabout requires them to develop and pay a latecomer fee or
a tax program as described above.

3 Under the Community Charter, taxes rates are set based on the value of the assessment roll and the Town’s
annual budget. Generally speaking, this scenario would increase the Town’s budget, requiring either higher taxes
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e Reallocating the $170,000 paid by the developer for the “land swap” noted above to the
cost of the roundabout*

e Allocating future DCC’'s payable for the proposed development to the costs of the
roundabout®

None of the options proposed were legally or financially viable for the Town (see footnotes and
‘Financial Implications’) and the developer was advised accordingly. Staff also advised that
material changes to the covenant required approval of Council, MOTI approval and a public
hearing akin to a “reopening” of the previous OCP and zoning amendment applications (see ‘Legal
Implications’). Staff also advised that the roundabout requirement was based on engineering
analyses and staff were therefore unwilling to support a proposal to remove the roundabout
condition unless it was accompanied by an engineering report outlining how the Town’s concerns
about traffic flow and safety resulting from the proposed development could be addressed
without the roundabout. The applicant was advised of this at a meeting on September 26, 2023
and by email on September 28, 2023. The applicant submitted an application to change the
covenant on November 27, 2023. Engineering staff emailed final detailed parameters for the
requested traffic study on January 4, 2024.

levied on all properties or cutting other expenses. In any event, Council approval during annual budget preparation
would be required.

4 Allocating these (or any other) additional funds to the project would require changes to the material terms of the
covenant, which in turn requires Council/MOTI approval and a public hearing.

5 Under section 565(2) of the Local Government Act, the development would automatically be eligible for a credit
for DCC’s payable for roads (approximate max of $102,855.05). DCC’s payable for water, sewer etc. (approximately
$46,231.02) cannot be allocated to the roundabout.
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On March 12, 2024 staff received a draft report from the developer’s engineer (Attachment E).
The report recommended, among other things, that the Town “work with” Home Hardware to
modify Home Hardware’s access on Ludlow Road to inbound traffic only, designate a route
through the Home Hardware site for exiting, and investigate drive isle widening and/or parking
restrictions on the Home Hardware site. Staff advised on April 3, 2024 that staff would not
support the solutions proposed in the report. The main reason for this was that, aside from
expropriation, the Town had no way of securing the proposed arrangements over the Home
Hardware site. The applicant was given the option to proceed to Council without staff support or
to independently negotiate with the owners of the Home Hardware site to secure the
recommendations in the draft report.

A draft of the report in Attachment F was received on July 19, 2024. Staff responded on August
9, 2024 indicating general support for the report recommendations conditional on:
1. report changes to address parameters in the Town Engineer’s January 4, 2024 email that
had not been addressed in the report;
2. receipt of a final version of the report sealed by the engineer; and
3. the conditions recommended in this staff report.

The developer was advised that the changes to the proposed Ludlow access would trigger
amendments to the development permit and development variance permit under section 501(2)
of the Local Government Act and the developer confirmed they would submit these applications.
The developer was also advised on September 23, 2024 that the development permit and
development variance permit had expired which, at that point, was inconsequential because the
procedures for reissuing and amending land use permits are identical.

The final version of the report in Attachment F was received on October 15, 2024 and the
development permit and development variance permit applications were received on October
29,2024

Attachment G provides a timeline of the major milestones noted above; summarizing the
application and approval process relative to the increases in the estimated costs of the
roundabout over time.

PROPOSAL:
Removal of the Roundabout Condition

The developer is requesting that Covenant CB215820 be amended to remove the requirement
for the roundabout and a new development variance permit and development permit. The
developer’s position on the matter is provided in Attachment H. Based on the findings of the
traffic engineer’s report and design changes, staff are recommending that approval of the
requested covenant changes be subject to the following conditions:
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e Right out only access onto Ludlow: This was proposed by the developer’s engineer as a
solution to traffic safety concerns that arise from multiple access and egress points on
Ludlow Road which is sloped with multiple lanes (and thus lane change movements) and
a nearby signalized highway intersection. This would be in the form of a temporary barrier
in the right turning lane off of Ludlow Road, that could be removed once the roundabout
is built. Staff are recommending that this be a new requirement of the covenant.

e Temporary median and signage: These conditions are recommended by staff to protect
against U-turns and illegal or unsafe left-hand turns exiting the Home Hardware site. Such
turns become riskier with the new egress onto Ludlow from the subject property. The
median would be reconfigured and made permanent once the roundabout is complete
and final approach grades are established. Staff are recommending that these conditions
be a new requirement of the covenant.

e Cash in lieu of frontage improvements: Under section 2.04 of the Subdivision and
Development Bylaw, all developers with projects exceeding $50,000 in value are required
to construct frontage improvements—usually curb, gutter, sidewalk, boulevard
improvements, etc.—to the centerline of all roads fronting their property. Under the
requirements of the covenant, these improvements would have been installed
concurrently with construction of the roundabout. The developer’s engineer has
indicated that these improvements cannot be installed prior to roundabout construction
as final grades and road alignments must first be established. To ensure frontage
improvements, staff are recommending that cash in lieu be required at the building
permit stage. The cash can be collected and used later to cover the cost of frontage
improvements when the roundabout is constructed. This condition can be secured
through a covenant condition or other method recommended by the Town’s lawyer.

e The revised development plans show a gravel path installed in place of a sidewalk until
the roundabout is built. Staff are recommending that the installation of this path be a
condition of removing the roundabout requirements, as temporary pedestrian and
cycling routes will be needed until the roundabout is built.

Issuance of the Development Permit and Development Variance Permit

Aside from the temporary right-out-only exit to Ludlow Road, the proposed development permit
and development variance permit are virtually identical to the original permits approved by
Council. Notable exceptions include:

1. Bike parking requirements: The Town amended its bike parking standards to align with
the OCP prior to the expiry of the original permits. The new standards will apply to
the proposed development. However, because bike parking for commercial use is
generally based on the number of employees, and tenants have not yet been
determined, the permit has been drafted to allow bike parking to be calculated at the
tenant improvement stage. Further, the original proposal included bike parking
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spaces that align with the new standards and only a few modifications are likely
required to bring the bike parking into compliance with the new zoning requirements
(e.g. installation of e-bike charging and possibly showers). The developer was advised
of the changes and has decided not to seek a variance for them.

2. Temporary Path: The original development permit required that a temporary path
through the site be put in place between phases. This requirement has been replaced
with the frontage path noted above.

3. Landscaping Bond: The estimate in the original permit is over two years old, so the
bond amount has been increased by $4,231.93 based on a 2%/year inflation rate to
ensure the bond is sufficient to cover landscaping costs.

ANALYSIS:
Removal of Roundabout Condition and New Covenant Conditions
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During the initial review of the development proposal, engineering staff considered and
recommended requiring the roundabout for this development based on several findings,
including a transportation engineering report by Binnie for the waterfront development. The
report recommended the roundabout based on the businesses in the area, traffic volumes, and
traffic patterns of the proposed waterfront development. The findings of the report were applied
to the proposed development because of anticipated increase in traffic volume, the increased
potential for illegal or unsafe turns noted earlier in this report, frontage works and services
requirements, the roundabout’s inclusion in the DCC program, and relatively high reimbursement
rate from existing DCC funds.

Following the developer’s request to remove the roundabout condition and receipt of the reports
in Attachment F, Infrastructure Services re-evaluated the requirement and the practicality of
constructing the roundabout at a later date. In general, although the roundabout will still need
to be constructed by the Town at a later time, the recommendations in Attachment F are
acceptable to staff from an engineering perspective. If Council agrees to eliminate the
roundabout condition from the covenant, staff recommend retaining the roundabout in the
Town’s DCC program, with construction to occur concurrently with proposed developments in
the Waterfront Area Plan.

As noted above, future grade changes resulting from the roundabout construction make it
unfeasible to install frontage improvements the developer would otherwise have to install, as
any frontage improvements would need to be removed to prepare the grade for the roundabout
installation. The recommended cash payment equal to the value of the frontage improvements
can be used to secure the frontage improvements concurrently with construction of the
roundabout.

Issuance of the Development Permit and Development Variance Permit

Aside from the new bike parking requirements, and modified pedestrian path requirements,
which will likely have little effect on the proposed development permit, the permits provide the
same authorizations and variances as the previous permits. Staff recommend issuing the permits
as drafted, for the reasons outlined in the September 20, 2022 report to Council. However, if
Council wishes to consider alternatives that may result in design changes to the proposed
development, Council should defer final consideration of the permits as noted below.

ALTERNATIVES:
Council can choose to:
1. Deny the request to remove the roundabout condition.
2. Defer consideration of the request and refer the proposal to a subsequent meeting of
Council.
Refer the application back to staff for further review, as specified by Council.
4. Refer the application back to the Community Planning Advisory Committee for additional
comment.

w
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5. Direct that funding be allocated for the Town to cover a greater percentage of the
roundabout cost, with the funding source specified by Council.

6. Direct that staff initiate the process for a local service tax to recover all or some of the
cost of constructing the roundabout.

7. Require additional covenant stipulations as a condition of removing the roundabout
condition as specified by Council.

8. Require a third-party review of the developer’s traffic engineering report at the cost of
the developer.

9. Any combination of alternatives 2-8.

FINANCIAL IMPLICATIONS:

If Council approves removing the roundabout condition, funding for building the roundabout will
revert to the DCC program, which is likely inadequate to cover the cost of roundabout
construction. Currently, no other funds apart from the $990,000 are designated to cover the cost
of the roundabout construction.

The contribution from the DCC road reserve for the roundabout is capped at $990,000 and the
Town would need to amend its DCC program (an extensive process requiring consultation and
provincial approval) to increase this amount. Developments that make application within 1 year
of the new DCC rates being adopted pay the old (reduced) DCC rates.

Staff note that Council has budgeted funds to commence a review of the Town’s DCC program in
2025 and the cost of constructing the roundabout (as well as all the other DCC projects) are
expected to be evaluated as part of this project. If the DCC contribution for the roundabout
project increases as a result of the DCC review, more DCC funds can be allocated to the project,
though there may not be enough funds in the respective DCC categories to fund cost increases.

The $170,000 from the sale of the unneeded road allowance land was placed into the Real
Property Reserve. Council could direct that funds (if available) from the real property reserve be
used to fund the roundabout

The only other available Town sources of funding to pay for the roundabout is amending the
financial plan to cancel another project or increase taxation, either in the form of increased
general taxation or local service taxes (see Alternatives 5 and 6). Alternatively, the developer
could be required to pay a fixed, one-time contribution towards the cost of the roundabout
(Alternative 7). In this case, the developer’s contribution would be capped, and the Town would
be responsible for any cost overruns.

LEGAL IMPLICATIONS:

The roundabout condition was a condition of approval of OCP and Zoning Amendments;
applications that required a public hearing. The Town’s lawyer has advised that a significant
amendment to Covenant CB215820 (i.e. removing the roundabout condition), triggers the need
for a public hearing as it could be viewed by a court as altering the substance of the original
bylaws subject to a public hearing requirement. The lawyer has advised that the appropriate
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course of action is to hold a public hearing prior to removing the roundabout condition. This is
the commonly applied approach for major changes to conditions of zoning and OCP
amendments.

Staff note that the roundabout condition was a requirement of an OCP and zoning amendment
proposal, both discretionary decisions of Council. Subsequently, Council is under no obligation to
grant the request. If Council denies the request to amend the Covenant (Alternative 1) zoning
rights will not be taken away and the status quo will remain in place (i.e. developer can build, but
must also build the roundabout). Similarly, Council can impose additional conditions (Alternative
7) which would give the developer a choice between the original conditions and new conditions
imposed by Council.

As zoning has already been approved and would be unaffected should Council deny the request
to remove the roundabout condition, the development permit and development variance permit
can be approved immediately; hence the atypical recommendation to approve these permits
prior to the public hearing. However, if Council wishes to leave the door open to consider
conditions that may affect the issuance of these permits (such as design changes) deferring
approval of these permits is recommended.

The Town’s lawyer has also advised that due to section 52 of the Transportation Act, the proposal
to remove the roundabout condition must also be sent to the Ministry of Transportation and
Infrastructure for formal comment.

CITIZEN/PUBLIC RELATIONS IMPLICATIONS:

Consultation requirements for zoning and OCP amendments were met when the original
applications were considered. As noted under ‘Legal Implications’, the only requirement for
additional public consultation is another public hearing.

INTERGOVERNMENTAL REFERRALS:

The proposal was referred to appropriate government agencies when it was originally considered
by Council. Aside from the referral to MOTI noted under ‘Legal Implications’ no further
intergovernmental referrals are required.

INTERDEPARTMENTAL INVOLVEMENT/IMPLICATIONS:

The proposal was referred to appropriate departments when it was originally considered by
Council. Engineering, Finance and Planning have worked jointly on the review of the request to
remove the roundabout condition. The revised designs were referred to the Fire Department to
determine if the changes to the proposed access/egress on Ludlow Road would compromise
emergency access and the Fire Department determined the proposed access/egress was
acceptable. No additional departmental referrals were deemed necessary.

COMMUNITY PLANNING ADVISORY COMMITTEE (CPAC) REVIEW:
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The proposal was referred to CPAC when it was originally considered by Council. Under CPAC
Terms of Reference a CPAC review of the request to remove the roundabout condition is not
required. However, Council has the option of referring the request to CPAC (Alternative 4).

ALIGNMENT WITH STRATEGIC PRIORITIES:

[ Core Infrastructure 1 Economy
1 Official Community Plan Implementation (] Leadership
[] Waterfront Area Plan Not Applicable

I approve the report and recommendation(s).

Allison McCarrick , Chief Administrative Officer

ATTACHMENTS:

Subject Property Map

Covenant CB215820

Development Variance Permit 3090-24-08
Development Permit 3060-24-20

Draft Addendum to Traffic Study

Final Traffic Study

Application/Cost Estimation Timeline
Developer’s letter

IOoOmMmMoOO®m>»
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1130 Rocky Creek Road: Subject Property Map
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DECLARATION(S) ATTACHED

"' Land Title Act VICTORIA LAND TITLE OFFICE
wland Charge SEP 132022 13:44:46.013
Tille&Survey  General Instrument - Part 1 CB21 5820

1. Application |D0cument Fees: $76.32|
39498-0000 / OYSTER HARBOUR DEVELOPMENT CORP.
James H. McBeath Rocky Creek Covenant

Owen Bird Law Corporation
Suite 2900 - 595 Burrard Street
Vancouver BCV7X 1)5
6046880401

2. Description of Land

PID/Plan Number Legal Description
EPP110197 LOT 1 DL 24 AND 38 OYSTER DISTRICT PLAN EPP110197
3. Nature of Interest
Type Number Additional T @

COVENANT ' ’
4. Terms \

Part2 ofthis instrument consists of:

PRIORITY ONLY)

{b) Express Charge Terms Annexed as Part 2

5. Transferor(s)
OYSTER HARBOUR DEVELOPMENT CORP., NO.BC1242155
COWICHAN VALLEY MORTGAGES LTD., NO.BC038139

6. Transferee(s)

TOWN OF LADYSMITH
410 ESPLANADE, PO BOX 220
LADYSMITH BC V9G 1A2

7. Additional or Modified Terms

Form C (Section 233) 2022 06 09 11:06:15.024 1 of 3 Pages
© Copyright 2022, Land Title and Survey Authorfty of BC Allrights resenved.
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"' Land Title Act

beland Charge

Tille&Survey  General Instrument - Part 1

8. Execution(s)

This instrumentcreates, assigns, modifies, enlarges or governs the priority of the interest(s) described in Item 3 and the Transferor{s)and every other signatory
agree to be bound by this instrument, and acknowledge(s ) receiptof atrue copy of thefiled standard charge terms, if any.

Witnessing Officer Signature Execution Date Transferor / Transferee/ Party Signature(s)
OYSTER HARBOUR DEVELOPMENT
YYYY-MM-DD CORP,

By their Authorized Signatory

2022-07-04
James H. McBeath

Barrister & Solicitor
Owen Bird Law Corporation
Suite 2900 - 595 Burrard Street Print Name: Ashley Garib
Vancouver BC V7X1]5

Officer Certification

Your signature constitutes a representation thatyou are a solicitor, notary public or ather persan
affidavits for usein British Columbia and certifies the matters setoutin Part5 of the Land Tit/e

ize e Evidence Act, R.S.B.C. 1996, c.124, totake
ertain to the execution of this instrument.

Witnessing Officer Signature Execution Date Transferor / Transferee/ Party Signature(s)

TOWN OF LADYSMITH
By their Authorized Signatory

Sue Bouma

Commissioner for Taking Affidavits
for British Columbia Print Name: Donna Smith,
410 Esplanade Corporate Officer, Town of
Ladysmith BC VI9G 1A2 Ladysmith

Officer Certification

Your signature constitutes a repres
affidavits for use in British Columbia

tion thatyou are a solicitor, notary public or other person authorized by the £vidence Act, R.S.B.C. 1996, c.124, o take
d certifies the matters setoutin Part5 of the Land Titfe Actas they pertain to the execution of this instrument.

Form C (Section 233) 2022 06 09 11:08:15.024 2 of 3 Pages
© Copyright 2022, Land Title and Survey Authorfty of BC Allrights resenved.
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"' Land Title Act

beland Charge

Tille&Survey  General Instrument - Part 1

Witnessing Officer Signature Execution Date Transferor / Transferee/ Party Signature(s)
COWICHAN VALLEY MORTGAGES
YYYY-MM-DD LTD

By their Authorized Signatory

2022-08-30
Elizabeth L. Robinow

Barrister & Solicitor

200-44 Queens Road
Duncan BC VIL 2W4 Print Name: Barrie Winton Aldrich

{AS TO PRIORITY)

Phone: 250-746-7121 Fax: 250-746-4070

Officer Certification

Your signature constitutes a representation thatyou are a solicitor, notary public or other person authorized®
affidavits for use in British Columbia and certifies the matters setoutin Part5 of the fLand Title Actas they pertai

Act, R.S.B.C. 1996, c.124, totake
ion of this instrument.

Electronic Signature
Your electronic signature is a representation thatyou are a designate authorized to

certify this documentunder section 168.4 of the Land Title Act, RSBC 1996 ¢.250, that
you certify this document under section 168.41(4) of the act, and thatan execution
copy, or atrue copy of thatexecution copy, is in your possession.

ilton Digitally signed by
James Hamilton McBeath

SX41M4  oyi1 s

Date: 2022-09-12

17:53:01 -07:00

Form C (Section 233) 2022 06 09 11:06:15.024 3 of 3 Pages
© Copyright 2022, Land Title and Survey Authorfty of BC Allrights resenved.
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Page 3

TERMS OF INSTRUMENT

WHEREAS:

A

The Transferor is the registered owner in fee simple of:
Lot 1 DL 24 and 38 Oyster District Plan EPP110197
(the “Lands”);

The Transferee is the Town of Ladysmith;

The Transferor has applied to amend the Town of Ladysmith
1860 and Official Community Plan Bylaw No. 2003, No. 48 to p
and drive-thru coffee shop, as per Town of Ladysmith Zoning

) 2014, No. 1860
Amendment Bylaw (No. 37), 2021 and Official CommunWB
la

w 2003, No. 1468
Amendment Bylaw (No. 63) 2021 No. 2068 (the “Amendin w');

The Transferee has given third reading to the Amendifg By/aw;

The Transferor and the Transferee acknowle it is in the public interest that
development and use of the Lands be limite rtain development requirements,
which the Transferor has freely agreed be secured by agreement, and the
Transferor has determined to grant a reed to enter into this Covenant and to
register it against the title to the Lan covenant and indemnity under Section 219 of
the Land Title Act;

Section 219 of the Land Title Act pr s that a covenant, whether of negative or positive
nature, may be granted infavour offthe Town and may be registered as a charge against
title to the land, and may’c in provisions respecting the following:

o theuse of la r se of a building on or to be erected on land;
o that lafNis,to b ilt on in accordance with the covenant;
¢ thatlan be built on or subdivided except in accordance with the covenant;

and
¢ that land iS)not to be used, built on or subdivided.

NOW THEREFORE, in consideration of the payment of the sum of $10.00 by the Transferee to
the Transferor and the premises and the covenants herein contained and for other valuable
consideration, receipt and sufficiency of which is hereby acknowledged by the parties, the parties
hereto covenant and agree with each other as follows:

In this Agreement, the following words have the following corresponding meanings:

a. “Approved Rainwater Drainage Works” means rainwater drainage works that have
been approved in accordance with section 2 of this Agreement;

(025605161}
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b. “Electric Vehicle” means a vehicle, propelled by one or more electric motors, and
designed to carry two or more passengers;

c. “Electric Vehicle Quick Charging Station” means a level 2 electric vehicle charging
station;

d. “HandyDART Bus” means a public transit bus designed to be accessible for people
with permanent or temporary disabilities;

e. “HandyDART” Minimum Requirements meansLi the requirements contained in
Schedule “A” to this Agreement;

f. “Landscape Architect” means a member of the British Columbia Society of
Landscape Architects; '

g. “Outdoor Electrical Supply Outlet Plan” means a plan subsi ally similar to the
plan attached as Schedule “B” hereto,, showing the locatiom@f outdoor electrical
supply outlets on the Lands and any adjacent boul ds at regular intervals;

h. “Rainwater Drainage Management Plan” me

a registered professional as having been dgs
Planning: A Guidebook for British Columi @

prepared and certified by

i. “Stormwater Planning: A Guideb ritish Columbia®™ means the document
attached as Schedule “D” to thi

2. The Transferor covenants and
the use of the Lands or any buildi

e Transferee that it shall not use or permit
Lands for any purpose, construct any building
cept in strict accordance with this Agreement.

3. The Transferor shall on or develop the Lands, or permit building or

development on th& s the Transferor has first:
a. entered i a icing and latecomers agreement with the Transferee in the
bstan contained in Schedule “C” to this Agreement; and
oWwthe Transferee the security required under the Latecomers

4. The Parties recognize that the Security, the Excess and Extended Services Cost, the
Maintenance Security and the Latecomers Charges (as defined in the Latecomers
Agreement) are based upon the cost of providing the Excess and Extended Services
determined as of the date of registration of this Agreement.

5. The Parties agree that prior to execution and finalization of the Latecomers Agreement,
the Transferee’s Director of Engineering may require the Transferor to obtain an updated
estimate of the costs of installing and constructing the Excess and Extended Services.
The Director of Engineering may approve the updated estimate in their reasonable
discretion. If the Director Engineering requires and approves an updated estimate, the
Parties agree that Director of Engineering may revise the Security, the Excess and
Extended Services Cost, the Maintenance Security and the Latecomers Charges shall to
reflect the updated estimate.

(025605161}
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6. The Transferor shall not build on or develop the Lands, or permit building or development
on the Lands, unless such building or development complies with the following:

Rainwater Management Plan
(a) the Transferor:
i.  has provided to the Transferee a Rainwater Drainage Management Plan;

ii. has been notified in writing by the Transferee that the Rainwater Drainage
Management Plan meets the requirements of this Agreement;

ii. installs rainwater drainage works that are in accordance with the Rainwater
Drainage Management Plan, to the satisfaction of the Transferee’s Director of
Infrastructure Services, acting reasonably; and

afessional that the
accordance with

iv.  provides to the Transferee certification from a Registereg
Rainwater Drainage Management Plan has b installe@
the Rainwater Drainage Management Plan.

Landscaping

v.  the Transferor has provided to the T regyfor its approval in its absolute
discretion both a landscaping plan fo roundabout to be constructed at the
intersection of Ludlow Road and k Road, prepared by a Landscape
Architect, that includes the f landscaping in the centre of the
roundabout, such landscap lude the placement of a local historical
artifact or a public argin i nd a cost estimate for that landscaping (the

in its sole and abs retion, either:;
i. e dabout Landscaping, to the satisfaction of the Town’s

%

HandyDAR n

o the Transferee an amenity contribution in the amount of the
imate.

(b) the Transferor:

i.  has provided to the Transferee for its approval in its absolute discretion a public
transit plan for the Lands that ensures the development of the Lands in a
manner that will accommodate the use of HandyDART Buses for public transit
purposes, including the installation of curbs that will accommodate the safe
loading and unloading of passengers. Without limiting the generality of the
foregoing, such plan shall meet the HandyDart Minimum Requirements;

ii. has developed the Lands in accordance with the public transit plan, to the

satisfaction of the Town’s Director of Infrastructure Services, acting
reasonably;

(025605161}
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10.

11.

12.
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Electric Vehicle Charging Station

(c) the Transferor constructs at least two fully operational Electric Vehicle Quick Charging
Stations on the Lands for use by members of the public.

Special Event Electric Outlets for Town Use
(d) the Transferor:
i.  has provided to the Transferee an Outdoor Electric Supply Outlet Plan for its
approval, acting reasonably, providing the same number of electric sockets

available for use during the Transferee's annual Light Up festival as shown on
the plan attached as Schedule”C”; and

ii. installs outdoor electric outlets on the Lands an ent boulevards in
accordance with the Outdoor Electric Supply Outlet Rla e satisfaction of
the Town’s Director of Infrastructure Services, acting ré@sone

After installation of the Rainwater Management Works, the sferor shall only discharge
or permit the discharge of surface water from the Land u e Approved Rainwater
Drainage Works.

After installation of the Electric Vehicle Quic
times keep the Electric Vehicle Quick Ch
available for use by the public.

ng/Stations, the Transferor shall at all
ns in good repair, and make them

After installation of outlets in ac the Outdoor Electric Supply Outlet Plan, the
Transferor shall:

connect to and use such outlets for lighting during the
ight Up festival, which generally runs from the last

The Trans pclyenants and agrees that the Transferee may withhold permits or
approvals necessary to ensure compliance with the covenants in this
Agreement, and that the issuance of any permits or approvals do not act as a
representation or warranty by the Transferee that the covenants in this Agreement
have been satisfied.

The Transferor and the Transferee agree that the enforcement of this Agreement shall be
entirely within the discretion of the Transferee and that the execution and registration of
this covenant against title to the Land shall not be interpreted as creating any duty on the
part of the Transferee to the Transferor or to any other person to enforce any provision or
the breach of this Agreement.

Nothing contained or implied herein shall prejudice or affect the rights and powers of the
Transferee in the exercise of its functions under any public or private statutes, bylaws,
orders and regulations, all of which may be fully executed and effectively exercised in
relation to the Land as if the Agreement had not been executed and delivered by the
Transferor.

(025605161}
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
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The Transferor hereby releases and forever discharges the Transferee, its officers,
employees and agents, of and from any claim, cause of action, suit, demand, expenses,
costs and expenses, and legal fees whatsoever which the Transferor can or may have
against the said Transferee for any loss or damage or injury, including economic loss or
deprivation, that the Transferor may sustain or suffer arising out of this Agreement, or the
limitations on the use of the Lands resulting from this Agreement.

The Transferor covenants and agrees to indemnify and save harmless the Transferee, its
officers, employees and agents, from any and all claims, causes of action, suits, demands,
expenses, costs and expenses, and legal fees whatsoever that anyone might have as
owner, occupier or user of the Land, or by a person who has an interest in or comes onto
the Land, or by anyone who suffers loss or injury, including economic loss, loss or damage
to his person or property, that arises out of this Agreement, or the_limitations on the use
of the Lands resulting from this Agreement.

It is mutually understood, acknowledged and agreed by the P @
Transferee has made no representations, covenants, war ies, guarantees, promises or
agreements (oral or otherwise) with the Transferor othe n those contained in this
Agreement.

This Agreement shall be registered as a first ¢ inst the Land and the Grantor
agrees to execute and deliver all other docu provide all other assurances

necessary to give effect to the covenants ¢ i isthis Agreement.

The Transferor shall pay the legal fees e Wansfteree in connection with the preparation
and registration of this Agreement. Lhis | ersonal covenant between the parties.
The Transferor covenants a gr for itself, its heirs, executors, successors and

assigns, that it will at all times perform and observe the requirements and restrictions
e binding upon the Transferor as personal covenants
ective ownership of any interest in the Land.

only during the perigd,obits

The restrictions co nts herein contained shall be covenants running with the Land
and shall bg bet nd shall continue to bind all of the Lands when subdivided, and
shall be reg ip the Victoria Land Title Office pursuant to Section 219 of the Land

Title Act as c@¥enants in favour of the Transferee as a first charge against the Land.

This Agreement shall enure to the benefit of the Transferee and shall be binding upon the
parties hereto and their respective heirs, executors, successors and assigns.

Wherever the expressions “Transferor” and “Transferee” here used herein, they shall be
construed as meaning the plural, feminine or body corporate or politic where the context
or the parties so require.

The Transformer agrees to execute all other documents and provide all other assurances
necessary to give effect to the covenants contained in this Agreement.

Time is of the essence in this Agreement.
If any part of this agreement is found to be illegal or unenforceable, that part will be

considered separate and severable and the remaining parts will not be affected thereby
and will be enforceable to the fullest extent of the law.

(025605161}
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25. Cowichan Valley Mortgages Ltd., the registered holder of a charge by way of mortgage
and rent charge against the Lands and registered under Nos. CA8158028 and CA8158029
respectively (collectively the "Charge”) in the Land Title Office at Victoria, British
Columbia, for and in consideration of the sum of One ($1.00) Dollar paid by the Transferee
to the said Chargeholder (the receipt whereof is hereby acknowledged), agrees with the
Transferee, its successors and assigns, that the within section 219 Covenant shall be an
encumbrance upon the Lands in priority to the Charge in the same manner and to the
same effect as if it had been dated and registered prior to the Charge.

IN WITNESS WHEREOF the parties hereto hereby acknowledge that this Agreement has been
duly executed and delivered by the parties executing the Form C (pages 1 and 2) attached hereto.

\

END OF DOCUMENT

<

N

00}
\’}
v

(025605161}
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Schedule “A”

HandyDART Minimum Requirements

1. The passenger loading and unloading area must not involve nose-in parking:

2. The passenger loading and unloading area must be adjacent to a sidewalk with curb for
its full length;

3. There must be a pull out area to ensure that any rear loading of HandyDART busses
does not occur into traffic;

4. The area must provide outdoor covered seating to be maintained by the Transferor.

N
“,

&
&

(025605161}
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Qutdoor Electrical Supply Outlet Plan
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Schedule “C”

Latecomers Agreement

SERVICING AND LATECOMERS AGREEMENT
THIS AGREEMENT made this day of L2022
BETWEEN:
TOWN OF LADYSMITH
410 Esplanads, PO Box 220
Ladysniith. B.C. V8& 142

{the "Town"}

O E FIRST PARTY

AND:
OYSTER HARBOUR DEVE P,
Ine. No. BGY
3730 8t P
North Vancoy T3
{1

OF THE SECOND PART
WHEREAS:
A ; velop certain lands within the Town more particulanly

descril to this Agreement {the "Land™};

B in a saction 507 of the Loce! Goverinent Act, the Town has

toper, as the owner of the Land. fo provide s highway system
Land and fand other than the Land, as depicted in the drawings
ations altached (& this Agreament as Schedule "B” (the "Excess and
ervices’)

C. The) Town considers that its costs to provide the Excess and Extended Services,
in whode or in part, are excessive, and in accordances with section 807(3)h) of the
Loval Gevernment Act the Town requires the Developer, as ownsr of the Land
being developed to pay a pation of the costs of the Excess and Extended
Serviges,

B The Town apd the Developer wish to enter into this Agreememt o confirm in
wiiting the Town's requirements for the Developer's consiruction of the Excess

and Extended Services, and with respect fo the Town's obligation o coflect
tatecomer charges under section 568 of the Loca! Govermment Act.

RGAETRIY 173281 ¢ Latecorners Agresmend /| 220201 / RB-on
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NOW, THEREFORE, THIS AGREEMENT WITNESSES that in consideration of the
mutual covenants and agreements made by each of the parties to the other as set out
herein, and for other valuable consideration, the receipt and sufficiency of which is
hereby acknowledged, the Town and the Developer covenant and agree as follows:

1. INTERPRETATICON
In.this Agreement:
“Benefittinig Lands™ means the parcels of land that, in addition tothe Land, will

be served by the Excess and Extended Services, as listed in Schedule “D” to this
Agreement,

"Complete” or "Completion” or any variation of these words :
respect to the Excess and Extended Services means comp
satisfaction of the Town Engineer on the date certified & Town
writing.

"Development” in¢ludes the proposed developm of they Land as generally
showh oh the plan attached to this Agreement: le “C”.

“Latecomer Charge™ means the charg sed under section 8 of this
Agreement;

“Town Contribution™ means
Agreement;

ount’ specified in section 7{2) of this

“Town Engineer™ me e ‘person appeointed by the Town Council as its
Directar of Infrastructurel Serv or any other person fram time to time duly
autharized by the Tawn ior the Town Engineer to-act on their behalf.

2. TIME FOR ‘
The Dev er | complete the Excess and Extended Services fo the
sa ion the Engineer by tha day
of , 202 .

3. SECURITY

{1)  Assecurity for the due and proper performancs of all of'the covenants and
agreements contained in this Agreement and the Excess and Extended
Services contemplated, the Developer has deposited with the Town an
automatically rengéwing, irrevocable lefter of credit in the amount of Nine
Hundred and Two Thousand Eight Hundred and Fofty Nine {$902,849)
Dollars. as a bond within the meaning of Section 940 of the Local
Government Act (the “Security”).

{02494873,1} §
1753221 1 Latesomiers Agreerient / 21 10 197 RB-ce

(025605161}
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{2}  The Developer agrees that if the Excess and Extended Services are not
Completed by the date stated in Section 2, the Town may complete the
Excess and Extended Services, at the cost of the Developer; and for that
purpose may draw down upon the Bond up to the full amount of the
Security.

(3)  [fwhen combined with the Town Contribution, there are insufficient monies
contained in the Security to Compleie the Excess and Extended Services
the Developer shall pay the balance of the insufficiency forthwith upon
invaice for it sent by the Town.

(4) The Town may Cemplete the Excess and Extended er by
itself or by contractors-employed by it.

rvices or if the
sts less than the
ropoftional part of it, not

{8)  If the Developer Completes the Excess and
Completion of the Excess and Extended
amount of the Security , then the Securi

réguired to. pay for Completion shall 8 by the Town to the
Developer

(7). An administration fee in the nt percent of the amount of the
Bond, to a raximumiof $2,080.00 Il be made payable to the Town at

the time the Security is proaid
4. RIGHTS-OFWAY

Upon Completion of the Excdss and Extended Services, the Developer shall
transfer and registemi d Title Office the easements and rights-of-way
prescribed by S o the person of corporations: regquiring them.

and Extended Services must be designed and constructed in
with the plans-and specifications set out in Schedule "B’ to this
reement, and as required by the: Town's-Subdivision and Development
afvicing Bylaw No. 1834, in force as at the date of this Agreement, and to
¢-satisfaction of the Town's Enginaer.

(2y  If the Excess and Extended Services prove to be in any way defective then
the Developer shall, at the expense of the Developer, modify and
reconstruct: them- so that they function to the satisfaction of fhe Town's
Engineer pricr to the issuance of the Cerlificate of Completion in section
5(3) below.

{02494873,1} §
1753221 1 Latesomiers Agreerient / 21 10 197 RB-ce

(025605161}
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P

{3} Upon completion of the Excess and Extended Services to the satisfaction
of the Town's Engineer a Certificate of Completion signed by the Town's
Engineer shall be issued.

LANDS SERVED
The Town and Developer agree that in addition to servicing the Land, the Excess
and Extended Services will serve those. Benefitting Lands listed in Schedule “D”
to this Agreement.

COST

{1)  The Parties agree that the total cost of providing the Exces

determined by the Town, is Ohe Million Eig
Thousand Three Hundred and Ninety Mine ($1,8 8.00) Dollars. (the
“Excess and Extended Services Cost”

{2} The Town shall pay the Developer O Fifty Theusand, Nine
Hundred and Eighty Five (1,050,985 ars’toward the cost of the
Excess and Extended Services once t eveloper has constructed the
Excess and Extended Services on is complete {the “Town
Centribution™); less @ny amo ended pursuant to section 3{3)
pfthis Agresment that has n

LATECOMER CHARGE

{1y The Town shali,
impose a Lateco
calculated i
condition

r Charge against each parcel of the Benefitting Lands,
with Bchedule “"E" of this Agreement as a
er eithier obtaining a building permit where the value of

the ver $50,000, as determined in accordance with the
T nd Plumbing Bylaw 1994, No. 1119, or of subdividing
th

"shall pay to the Developer those Latecomer Charges collected
der section 8(1):

{3) cluded in the charges imposed under section 8(1) of this Agreement
shall be interest calculated annually st the rate prescribed hy the
Subdivision and Development Servicing Bylaw, 2013 No. 1334 payable for
the period commencing when the Excess and Extended Services are
completed, as certified under Section 8(4), up to the date that the
connection is made, or the use commences.

024968731}

173221 ¥ Latecomers Agreeriant 7 21 10,197 RB-ce:
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No Latecomer Charges under section 8{1) of this Agreement shall be
chigrged beyond a period of fifteen (15) years commencing on the date of
completion of the Excess and Extended Services as cerified by the
Town's Engineer.

The Developer accapts the risk that if insufficient Latecomer Charges are
collected from the owners of the Benefitting Lands within the time periad
referred to in subsectiory (4), no further menies shall be payable by the
Town to the Developer in respect of the Excess and Extended Services.

The Parties agree that if the actual total cost of the: Develo
the Excess and Extended Services, as certified by the Tz
ten percent more or less than the amount specified in 4
Agreement, then the Latecomer Charges specified in sec
of Schedule “E” shall be adjusted by an amount that permits
to recover no more than its total actual cost.

par in providing

9. COMPLY WITH REGULATIONS

M

@)

3)

{4

®)

024968731}

s of all Town bylaws
ded Services.

In the event that-any material or
the construction of the Exce
covenants and agrees that
debris at the expense of loper, and the cost of the removal shall

guld be left upon any road after
nded Services, the Developer

In the event that @R e of the Town, for the removal of material or
debris, remains URpaid @fter 30 days of its receipt by the Developer, the
Town may i
the Develo e Town under section 8(2) of this Agreement.

In t while constructing the Excess and Extended Services,
an magegis done to the adjacent properties or to any roads, Town

works: or to any water course or drainage system, the
shall, within seven {7) days of such damages; repair ar replace
clean them up, or if the repair or replacement will take more than seven
) days to. complete the Develdper shall fake diligent steps to compiete
e repair ¢r replacement as soon as reasonably practical, and upon
failure to do so the Town will deduct from the amount to be paid to the
Developer by the Town under section 8(2) of this Agreement the amount
necessary 1o do stich repairs or replacement or clean up.

Any portion of the cost of the repairs, replacement and cleanup set out in
8(4) ahove thatis greater than the amount to be paid to the Developer by
the Town under section 8(2) of this Agreement is a debt-due to the Town

173221 ¥ Latecomers Agreeriant 7 21 10,197 RB-ce:
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and must be paid by the Developer to the Town within 30 days of being

invoiced.
10. DEVELOPER'S ENGINEER

{1y At zll times during the design and construction of the Excess and
Extended Services, the Developer must employ a professional engineer,
registered under the Engineers and Geoscientists Act to practice in the
Province of British Columbia, to design and oversee the construction of the
Excess and Extended Services.

(2) The Developers professional engineer must have the a to act on
behalf of the Developer.

(3) Any explanations, orders, instructions, directions, and reg ven by
the Town to the Developer's professional enginesifare deemed to have
been giver to the Developer.

11.  FINAL AS-BUILT DRAWINGS

The Developer covenants and agrees ta ie Town final as-built

drawings, in a form satisfactory to the Town E erof all Excess and Extended

Services as constructed and as approve e Engineer.

12. CHANGES IN STANDARDS

The Developer, pursuant t f the Local Govermnment Act, covenants

and agrees to comply with a 1ges in standards established by bylaw under

Part 14 of the Local Go ctthat relate to the design or construction of

the Excess and Extended Serflices, and that are made prior to the substantial

commencement of d Extended Services.
13. DUTIES OF ER

The Dew: re ants and agrees, priorto final approval of the development,

to;

(1Y o the Town final as-built drawings, including 2 complete sets of

rinfs, o additional copies of the overall desigh plan (key plan), and 1 set
mylar transparencies of all Excess and Extended as constructed and as
approved by the Engineer;

{2) pay all arrears of taxes outstanding against the Land;

(3) pay all current taxes [evied or to be levied on the Land on the basis and in
accordance with the assessment and collector's roll entries; and

124968731}
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{4)  pay to the Town, in addition to the Bond required by Section 3 and 14, all
inspection fees, administration fees, engineering fees, non-réfundable
levies and charges, legal costs incurred by the Town directly attributable to
this Agreement, and the ecost of gonnecting all utilities to service the
development,

14. MAINTENANCE OF WORKS

The Developer covenants and agress to:

(@  maintain the Excess and Extended Services in comjpleteStepair for a
period of one year from the Completion Date
required as a result of reasonable wear and tear, n
Town, its servants or agents, acts of Go
vandaligsm proven;

(b)  remedy any defects in the Excess and E
within a period of ane year from the

Sefvices appearing
ion Date, save and

except for defects caused by reasghab ar and tear, negligence
of the Town, its servants or agents @’ d, or vandalism proven
to have been committed after the GaMp X

{c} as security for the Deve
(b), leave with the Tow
Date the sum of On;
Thirty Eight (
“Maintenance Se

inety Five Thousand Five Hundred
llars; by way of a letter of credit (the

to maintain the Excese and Extended Services,

r pay for any damege resulting from the Excess
ervices, as required under this Agreement, the Town
m the amount deposited pursuant to Seclion 14{c},
maintaining any Excess and Extended Services,
any defect or paying the damage from the security.

(d) if the Develgper Tai

156. IN
The: Developer covenants fo save harmless and indemnify the Town against:

(@) all actions, proceedings, costs, damages, expenses, claims and
demands (collectively “Claims") whatsoever and by whomsoever
brought by reason of the- Development or gonstriction of the Excess
and Extended Services, to the extent that the Claim is caused by the
Town's specifications for the Excess and Extended Services;

{02494873,1} §
1753221 1 Latesomiers Agreerient / 21 10 197 RB-ce
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{b) all expenses and costs which may be incurred by reason of this
Agreement resulling in damage to any property owned in whole of in
part by the: Town or which the Town by duty or custom is obliged,
directly or indirectly, in any way or to any degree, to construct, repair
or maintain; and

(c) all expenses and costs which may be incurred by réason of liens,
nonpayment of labour or materials, Worker's Compensation
assessments, unemployment insurance, Federal and Provincial Tax,
or union dues check off.

16. DECLARATION OF DONATIVE INTENT, WAIVER AND RELE;

{1)  To the extent that any of the works to be provid
determined by an arbitrater or court of competen
excess or extended services for the purposes
Government Act (“Amenities™), the Develop

the Developer are
isdiction not to be
f 7 of the Local

a. acknowledges that the Town does e statutery authority to

compel the Developer to provide themi'z condition of development
of the Land. The Developer f] owledges that the Town, its
officials, employees and a not stated, held out or implied
any expectation of requiremie t the Amenities must be provided in

order for the Develop lopmient te be approved; and

b. without detractin ligations of the Town pursuant to Section
esses (ts intention to donate the Amenities to:

ion of those Amenities.
17. CERTIFICATE OF CONMPLETION

{1) The Town agrees to provide the Developer with a Certificate of Completion of
the Excess and Extended Services signed by the Tewn Engineer upon
satisfactory completion by the Developer of all of the covenants -and
conditions in this Agreement.

{2) Notwithstanding ‘anything provided in this Agreement to the contrary, the
parties agree that the Town will nof be required to collect the Latecomer

{02494873,1} §
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Charge from any development which is in existence prior to the date of this
Agreement, or for which the Town has approved a subdivision or issusd a
building permit priorto the date hereof,

18. ENTIRE AGREEMENT

This: Agreement when executed will set forth the entire agreement ‘and
understanding of the parties as at the date hereof with respect to the subject
matter hereof and supersede all prior agreements and understandings amang
the parties with respect to the subject matter hereaf and there are. ho oral or
written agreements, promiises, warranties, terms, conditions, repr
collateral agreements whatsoever, express or implied, ©
contained in this Agreement.

19. TIME
Time is to ke the essence of this Agreement,
20. LAW APPLICABLE

This.Agreement is to be construed in accorda withy and governed by the laws
applicable inthe Province of British Colu

21. TOWN'S PROPERTY IN WORKS

Upon issuance of the
Services shall become the

mpletion the Excess and Extended
the Town, free and ciear of any claim by
ing through the Developer, and the Developer
he Tewn from any such claims.

22.
the masculine are used in this Agreement, they shall be
ng the plural or the ferninine er bedy corporate or pelitic
or the parties require.
23,

This- Agreement shall enure to the benefit of and be binding upon the parties
hereto, their respective successors and pemmitted assignees,

24, HEADINGS

The headings in this Agreement dre inserted for convenience only and shall net
be construed as part of this Agreement for the purpose of interpretation.

{02494873,1} §
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IN WITNESS WHEREQF the parties have hereto affixed their hands and seals the day,
month and year first above written.

TOWN OF LADYSMITH
by its authorized signatory(ies):

Name:

Mt St S P S it ot sl St i ot it

N

Name:

OYSTER HARBOUR DEVELOPMENT CO )
by its authorized signatory{ies):

S

Name:

T St Wt ot ottt ot Smin? v ot

Name:

{02494873,1} §
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SCHEDULE "A"

The Land

Parcel Identifier

Legal Description

024-838-370

LOT A DISTRICT LOTS 24 AND 38 QYSTER DISTRICT PLAN
VIP71248

N
“,

N

X

10249687311 173 281 J Latecomers Agreement 7 22.03.07 / RB-ce
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SCHEDULE “B”
AND SPECIFICATIONS

00 INeTTHE] A0SV ABESAD A0
27 HURNEATY T G0N YETN2 ARD0H 8815

LiZRd0TEAE TWIDUINOD

SITEPLAR

e
S
o

el

B
4 e e e
° M e

B
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SCHEDULE “C”
DEVELOPMENT
PLAN

LUDLOW ROAL & ROCKY CREEK ROAR
ROUNDABCOUT

1024968731}
173 221 / Latecemers Agreement / 22.06 20 / RB-ca
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SCHEDULE "D"

Benefitting Lands

Area 1

Parcel Identifier | Legal Description

027-329-135 LOT 1 DISTRICT LOT 38 OYSTER DISTRICT PLAN VIP84189
027-329-143 Lot:2 DL 38 Oyster District Plan VIP84189
027-329-151 Lot3 DL 38 Oyster District Plan VIP84189

02 /-329-160 Lot 4 DL 38 VIPS84185

027-329-178 Lot 5 DL 38 VIPB418%

024-838-370 Lot A District Lots 24 and 38 Qyster District Pl
027-235-986 Lot 1 DL 24 VIP83837

030-721-083 Lot A DL 24 Oyster District Plan EPPBGS!
030-721-091 Lot B DL 24 Oyster District Plan EPPBG5!
026-789-990 Lot 1 DL 24 VIPE1464

027-104-770

027-104-/88

(010-208-682

030-553-164

(010-208-712

90048005

Arca 2

025-202-341

LA {DD 2853N) OF DISTRICT LOTS 24 AND 38, O¥STER DISTRICT, EXCEPT
IN PLANS 398 RW, 423 RW, 17025 AND VIP68020

00 Rocky Cr Rd - LOT 8 SECTION & AND DISTRICT LOT 38 OVSTER DISTRICT PLAN
VIP73070

025-202-332

1280 Rocky Cr Rd - Lot 7 District Lat 38 Oyster District Plan YIP73070

025-202-324

1260 Racky Cr Rd -Lot 6 District Lot 38 Oyster District Plan VIR73070

025-202-316 LOT 5 DISTRICT [OT 38 -QYSTER PISTRICT PLAN VIP73070

075-980-688 1200 Racky Cr Rd - LOT A {EW89248) DISTRICT LOT 38 QOYSTER DISTRICT PLAN
VIPZ3070

025-202-278 1160 Rocky Cr Rd - LOT 1 DISTRICT LOT 38 OYSTER BISTRICT PLAN VIP73070

030-801-460 Lot A DLs 81, 86 & 98 Oyster District Plan EPP87265

) . Lot B DLs 86, 87 & 98 Oyster District and DL 2054 Cowichan District Plan

(030-801-478 EPPS7265

028-404-645 1221 Rocky Cr Rd'- Lot 4 DLs 54 & 87 Oyster District Plan VIP83459

024-644-650 1181 Rocky Cr Rd - Lot 1 District Lot 84 Oyster District Plan WIP83584

009-579-541 DISTRICT LOT 84, OF DISTRICT LOT 38, QYSTER DISTRICT, EXCERT PARCEL A (DD

[02496R731}
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9912N}, PARCEL B (DD 6616N) AND PARCEL C {DD 11418N} AND EXCEPT THAT
PART IN PLAN VIP70167

009-579-630

DISTRICT LOT 87, OF DISTRICT LOT 38, OYSTER DISTRICT, EXCEPT PART IN PLAN
19015, VIP70166 AND VIP8R459

009-450-068

District Lot 104 Oyster District Except partin plan 398RW

000-879-100

THAT PART-OF DISTRICT LOT 104, OYSTER DISTRICT, SHOWN OUTLINED IN RED
ON PLAN 398 RW; CONTAINING .19 OF AN ACRE MORE OR LESS EXCEPT PART IN
PLAN VIPG3582

077-764-958
027-764-966
027-764-974
027-764-982
027-764-991
027-765-D08
027-765-016
027-765-024
02/-845-450
027-846-067
027-846-075
027-845-083
027-846-091
027-845-105
027-845-113
027-846-121
027-846-130
027-846-148
027-846-156
0Z7-846-164
Q27-848-172
Q7-846-181
027-846-199
027-846-202
027-846-211
027-846-229

(Strata Lot 1.to Strata Lot 28) Plan
TOGETHER WITH AN INTEREST |
THE UNIT ENTITLEMENT OF
1158 Rocky Creek Road)

is| Lot 38 Land District 43
PROPERTY IN PROPORTION TO
T AS SHOWN ON FORM V{1156 to

TA

1 DISTRICT LOT 38 QYSTER DISTRICT PLAN ¥IP860D27 EXCEPT PART IN STRATA
PLAN VIS6726 (FHASES 1 AND 2) AND PLAN EPP23810

030-552-893

PARCEL E (BEING-A<CONSOLIDATION OF LOTS: A AND B, SEE CA7024627) DISTRICT
LOT 38 QYSTER DISTRICT FLN. EPP36585

029-272-751 LOT C DISTRICT LOT 38 QYSTER DISTRICT PLAN EPP36585

029-272-76% LOT D DISTRICT LOT 38 GYSTER DISTRICT PLAN EPP36585

010208 828 Transfer Beach - LOT 4 DISTRICT LOTS 8G, 11G, 24 AND 56-CYSTER DISTRICT PLAN
45800 EXCEPT PLANS ¥IP64405, VIP71943, VIF72131 AND EPP100458

{024896873,1}
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SCHEDULE "E”

CALCULATION OF LATECOMER CHARGES

1.0 Benefitting Lands

11 Subject to an adjustment under section &(6) of this Agreement, Benefitting Lands
located in Arga 1 shall pay a charge of $19,310.43 per hectare at the earlier of the time

of subdivision or at the: time of building permit application for construction with a value of
over $50,000, @s determined in atcordance with the Town's Building Bylai

The following tables stmmarize thé latecomer charts payalig by t wher of the
Benefitting Lands in accordance with sections 1.1 to 1 higySchedule "E".

Maximum Latecomer Charges for Benefitting Lan a1

Benefiting Lands Parcel ecta::: z‘:‘gg';a(tﬁ:g ';‘,leg 4
. ,310.

Civic address and/or legal per Hectare)

11432 Racky Creek Rd - LOT 1 DISTRICT

LOT 38 OYSTER DISTRICT PLAN

VIRBA189 0.15 = 2,857.94

1140 Racky Creek Rd - Lot 2 DL 38 59143

Oyster District Plan VIP84189 ‘ | oas g 2,857.94

Lot 3 DL 38 Dyster District Pl

VIP84189 027-328:151 {14 S 3,031.74

1134 Rocly Creek

VIPRA18Q 027-323-160 | 4 1¢ 5 3,089.57

1132 Raick L 38

VIP84189 027329178 [ 47 $ 3,321.39

1130 Rocky - [ot:A District

Lots 24 and 38\@yster District Plan 024-839-370

VIP71248 0.81 $ 15,641.45

1010 Ludlow. Rd - Lot 1°DL 24 VIPE3837 | 027-236-986 | 0.74 S 14,712.48

Lot A DL 24 Oyster District Plan ;

EPPBGS90 030-721-083 | 1,19 3 5,619.34

Lot B DL 24 Oyster District Plah )

EPP86590 030-721-091 | 49 $ 5,715.89

940 Ludlow Rd- Lot 1 DL.24 VIPB1464 | 026-789-990 | 0.35 $ 6,720.03

1021 Oyster Bay Dr - Lot A DL 24 027-104-770 | 0.53 5 10,215.22

10249687311 173 281 J Latecomers Agreement 7 22.06.28 / RB-ce
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Oyster District Flan VIP83303, except
partin plan VIPE3837
941 Oyster Bay Dr - Lot B DL 24 Qystar A4
District Plan ¥IPB3303 027-104-788 0.34 6;623.48
940 ludlow Rd - Lot 2. DL 24 Oyster
District Plan 45800 except that partin | 010-208-682
Plati VIP73654 & Plan EPP71248 1.06 20,546.30
Lot A DL 24 Oyster District Plan ;
EPP71248 030-553-164 | o4 11,5665
Lot 3 DL:24 Oyster District Plan 458000 | 010-208-712 | 0.11 2,201.3%
DL 2959 Cowichan Bistrict 7TU1547 - 90042005
Crown 1.49

Maximurn Latecomer Charges for Benefitting Lands in Area 2

EXCEPT PARTS IN PLANS 398 RW, 423

Benefiting Lands Parcel ;aL?thrr::
Civic address and/or legal Identifier '

PARCEL A {DD. 2853N) OF DISTRICT

LOTS 24 AND 38, OYSTER DISTRICT, 009-449-914

RW, 17025 AND YIPEBO20 0 240,414.89
1300 Racky Cr Re - LOT 8 SECTION 6

AND DISTRICT LOT 38 QYSTER

DISTRICT PLAN VIP73070 5,011.06
1280 Racky Cr Rdl - Lot 7 Distriet Lot

38 Oyster District Plar VIP73070 5,011.06
1260 Rocky Cr Rd -Lot 6 District Lot 38

Ciyster District Plan VIP73070 2,925.53
LOT 5 DISTRICT LCT 38 OYSTER 0.20

DISTRICT PLAN VIF73070 2,925.53
1200 Rocky Cr Rd - LOT A {E

DISTRICT LOT 38 OYST 025-980-688 0:61

PLAN VIPZ3070 8,776.59
1160 Rocky Cr Rd -

LOT 38 g 025-202-278 .20

VIPZ3070 2,925.53
Lot A DLs 81, er District

Plan EPPE726 030-801-460 4.69 67,924.45
Lot B DLs 86, 8348 98 Oyster District

and DL 2054 Cowichan District Plan 030-801-478 3.36

EPP87265 48,662.29
1221 Rocky Cr Rd - Lot 4 D584 & 87

Oyster District Plan VIP88459 028-404-645 1.25 18,103.53
1181 Rocky Cr Rd - Lot 1 District Lot '

84 Oyster District Plan VIP695384 D24-544-650 021 3,041.38
DISTRICT LOT 84, OF DISTRICT LOT 38, | 009-579-541 3,06 44,317.44

024968731}
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OVSTER DISTRICT, EXCEPT FARCEL A
{DD'9512N}, PARCEL B (DD 6616N)
AND PARCEL C (DD114181) AND
EXCEPT THAT PART IN PLAN VIP70167
DISTRICT LOT 87, OF DISTRICT LOT 38,
OVSTER DISTRICT, EXCEPT PART IN 009-579-630 0:69
PLAN 19015, VIP70166 AND. VIPS8459 5 9,993.15
District Lat 104 Oyster District Except
part in plar 393RW 003-450-068 234 ¢ 33,389.81
THAT PART OF DISTRICT LOT 104,
OYSTER DISTRICT, SHOWN OUTLINED
IN RED ON PLAN 398 RW..
CONTAINING .19 OF AN ACRE MoRg | 900879100 0.08
OR LESS EXCEPT PART IN PLAN
VIPBY582 5 7115.18
027-764-958 0,48
027-764-066
027-764-974
027-764-982
027-764-991
027-765-008
027-765-016
027-765-024
027-845-460
027-846-0
037-846-

1156 to 1158 Rocky Cresk Road

027-84G-148

027-846-156

027-846-164

027-846-172

027-846-181

027-846-199

027-846-202

027-846-211

027-846-229

027-846-237

027-846-245 S 6,951.76
LOT 1 DISTRICT LGT 38 OYSTER
DISTRICT PLAN VIP86027 EXCEPT
PART IN'STRATA PLAN VIS6726 027-764-893 0.15 ha
{PHASES 1 AND 2} AND PLAN
EPP23810 s 2,172.42
1024968731} ]
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PARCEL E {BEING A.CONSOLIDATION
OF LOTS A AND B, SEE CA7024627)
DISTRICT LOT 38 OYSTER DISTRICT
PLN EPP36585

D30-552-893

0.411 ha

5,952.44

LOT C DISTRICT LOT 38 OYSTER
DISTRICT PLAN EPP36585

029-272-751

0.146 ha

2,114.49

LOT D-DISTRICT LOT-38°GYSTER
DISTRICT PLAN EPP36585

023-272-769

0.137 ha

1,984.15

Transfer Beach - LOT 4 DISTRICT LOTS
86, 116G, 74 AND 56 OYSTER DISTRICT
PLAN 45800 EXCEPT PLANS VIP64405,
ViP71943, VIP72131 AND EPP100459

010-208-828

2.745 Ha

N

024968731}

173221 ¥ Latecomers Agreeriant 7 22 06,20 RB-ce:
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Schedule “D”

Stormwater Planning: A Guidebook for British Columbia

Schedule Begins on Next Page
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SERVICING AND LATECOMERS AGREEMENT

THIS AGREEMENT made this day of , 2022.
BETWEEN:

TOWN OF LADYSMITH

410 Esplanade, PO Box 220
Ladysmith, B.C. VO9G 1A2
(the "Town")
HE FIRST PART

AND:

OYSTER HARBOUR DEVELOPMENT%.
Inc. No. BC1242155
3790 St. Pauls Avenue
North Vancouver, B.C. 1

(the "Devel @
WHEREAS: Q
@
S

OF THE SECOND PART

A The Developer intends certain lands within the Town more particularly
described in Schedul Agreement (the "Land");

In accordance n 507 of the Local Government Act, the Town has

Extended Sekvices");

C. The Town considers that its costs to provide the Excess and Extended Services,
in whole or in part, are excessive, and in accordance with section 507(3)(b) of the
Local Government Act the Town requires the Developer, as owner of the Land
being developed to pay a portion of the costs of the Excess and Extended
Services;

D. The Town and the Developer wish to enter into this Agreement to confirm in
writing the Town’s requirements for the Developer’'s construction of the Excess
and Extended Services, and with respect to the Town’s obligation to collect
latecomer charges under section 508 of the Local Government Act.

{02560211;1} 173 221 / Latecomers Agreement / 22.06.29 / RB-ce
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NOW, THEREFORE, THIS AGREEMENT WITNESSES that in consideration of the
mutual covenants and agreements made by each of the parties to the other as set out
herein, and for other valuable consideration, the receipt and sufficiency of which is
hereby acknowledged, the Town and the Developer covenant and agree as follows:

1.

INTERPRETATION

In this Agreement:

“Benefitting Lands” means the parcels of land that, in addition to the Land, will
be served by the Excess and Extended Services, as listed in Schedule “D” to this
Agreement.

"Complete" or "Completion" or any variation of these A@

respect to the Excess and Extended Services mea

satisfaction of the Town Engineer on the date certified by the
writing.

en used with
dletion to the
jown Engineer in

"Development” includes the proposed develo nt of the Land as generally
shown on the plan attached to this Agreeme@ dule “C”.

"Latecomer Charge” means the ch toWe imposed under section 8 of this
Agreement;

“Town Contribution” mean e ount specified in section 7(2) of this

Agreement; < l
“Town Engineer” n‘@ person appointed by the Town Council as its
1

vices, or any other person from time to time duly

Director of Infras
authorized by tx uncil or the Town Engineer to act on their behalf.

TIME FO ION

The Developer shall complete the Excess and Extended Services to the
satisfaction of the Engineer by the day
of , 202

SECURITY

(1)  As security for the due and proper performance of all of the covenants and
agreements contained in this Agreement and the Excess and Extended
Services contemplated, the Developer has deposited with the Town an
automatically renewing, irrevocable letter of credit in the amount of Nine
Hundred and Two Thousand Eight Hundred and Forty Nine ($902,849)
Dollars as a bond within the meaning of Section 940 of the Local
Government Act (the “Security”).

{02560211;1}
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(2)  The Developer agrees that if the Excess and Extended Services are not
Completed by the date stated in Section 2, the Town may complete the
Excess and Extended Services, at the cost of the Developer, and for that
purpose may draw down upon the Bond up to the full amount of the
Security.

(3)  If when combined with the Town Contribution, there are insufficient monies
contained in the Security to Complete the Excess and Extended Services
the Developer shall pay the balance of the insufficiency forthwith upon
invoice for it sent by the Town.

(4) The Town may Complete the Excess and Extend ervices either by
itself or by contractors employed by it.

(5) If the Developer Completes the Excess and [Extende rvices or if the
Completion of the Excess and Extended Sefiices costs less than the
amount of the Security , then the Security preportional part of it, not
required to pay for Completion shall beSseleaged by the Town to the
Developer @

(6)  An administration fee in the percent of the amount of the

4. RIGHTS-OF-WAY

am
Bond, to a maximum of $2,00070@ shall be made payable to the Town at
the time the Security is%i.

Upon Completion of t ess and Extended Services, the Developer shall
transfer and register d Title Office the easements and rights-of-way
prescribed by Schedule the person or corporations requiring them.

5. STANDARDS S

(1) The ess and Extended Services must be designed and constructed in
compliance with the plans and specifications set out in Schedule “B” to this
Agreement, and as required by the Town’s Subdivision and Development
Servicing Bylaw No. 1834, in force as at the date of this Agreement, and to
the satisfaction of the Town’s Engineer.

(2) If the Excess and Extended Services prove to be in any way defective then
the Developer shall, at the expense of the Developer, modify and
reconstruct them so that they function to the satisfaction of the Town’s
Engineer prior to the issuance of the Certificate of Completion in section
5(3) below.

{02560211;1}
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(3) Upon completion of the Excess and Extended Services to the satisfaction
of the Town’s Engineer a Certificate of Completion signed by the Town’s
Engineer shall be issued.

6. LANDS SERVED
The Town and Developer agree that in addition to servicing the Land, the Excess
and Extended Services will serve those Benefitting Lands listed in Schedule “D”

to this Agreement.

7. COST

(1)  The Parties agree that the total cost of providing t

determined by the Town, is One Million |[Eight idred Forty Nine
Thousand Three Hundred and Ninety Nine ( 49,399.00) Dollars. (the

“Excess and Extended Services Cost”

(2) The Town shall pay the Developer illion Fifty Thousand, Nine
Hundred and Eighty Five ($1,050,9 )fDollars toward the cost of the

Excess and Extended Services eveloper has constructed the

struction is complete (the “Town
8 expended pursuant to section 3(3)
n reimbursed by the Developer.

Contribution”), less any am
of this Agreement that

ader section 508(3) of the Local Government Act,
impose a , @ harge against each parcel of the Benefitting Lands,
calculat
iti n owner either obtaining a building permit where the value of

h is over $50,000, as determined in accordance with the

(2)  The Town shall pay to the Developer those Latecomer Charges collected
under section 8(1).

(3) Included in the charges imposed under section 8(1) of this Agreement
shall be interest calculated annually at the rate prescribed by the
Subdivision and Development Servicing Bylaw, 2013 No. 1834 payable for
the period commencing when the Excess and Extended Services are
completed, as certified under section 8(4), up to the date that the
connection is made, or the use commences.

{02560211;1}
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(1)

(2)

(5)
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No Latecomer Charges under section 8(1) of this Agreement shall be
charged beyond a period of fifteen (15) years commencing on the date of
completion of the Excess and Extended Services as certified by the
Town’s Engineer.

The Developer accepts the risk that if insufficient Latecomer Charges are
collected from the owners of the Benefitting Lands within the time period
referred to in subsection (4), no further monies shall be payable by the
Town to the Developer in respect of the Excess and Extended Services.

The Parties agree that if the actual total cost of the Developer in providing
the Excess and Extended Services, as certified by the Town Engineer, is
ten percent more or less than the amount specified dgasection 8(1) of this
Agreement, then the Latecomer Charges specifiea 4@ s1.1and 1.2
of Schedule “E” shall be adjusted by an amount that 4@ he Developer

The Developer must comply with rogisions of all Town bylaws
throughout the construction of the Ex d Extended Services.

In the event that any material brissshould be left upon any road after
the construction of the Exc a Extended Services, the Developer
covenants and agree n may forthwith remove the material or
debris at the expense ofthe eloper, and the cost of the removal shall
be determined by thg'To ngineer.

the Reveloper by the Town under section 8(2) of this Agreement.

In th ent that, while constructing the Excess and Extended Services,
any age is done to the adjacent properties or to any roads, Town
services or works or to any water course or drainage system, the
Developer shall, within seven (7) days of such damages, repair or replace
or clean them up, or if the repair or replacement will take more than seven
(7) days to complete the Developer shall take diligent steps to complete
the repair or replacement as soon as reasonably practical, and upon
failure to do so the Town will deduct from the amount to be paid to the
Developer by the Town under section 8(2) of this Agreement the amount
necessary to do such repairs or replacement or clean up.

Any portion of the cost of the repairs, replacement and cleanup set out in
9(4) above that is greater than the amount to be paid to the Developer by
the Town under section 8(2) of this Agreement is a debt due to the Town
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and must be paid by the Developer to the Town within 30 days of being
invoiced.

DEVELOPER'S ENGINEER

(1) At all times during the design and construction of the Excess and
Extended Services, the Developer must employ a professional engineer,
registered under the Engineers and Geoscientists Act to practice in the
Province of British Columbia, to design and oversee the construction of the
Excess and Extended Services.

(2) The Developer's professional engineer must have the authority to act on
behalf of the Developer. '

(3) Any explanations, orders, instructions, directions a

the Town to the Developer's professional engineer a
been given to the Developer. K

FINAL AS-BUILT DRAWINGS

it to the Town final as-built
ificer of all Excess and Extended
by the Town Engineer.

The Developer covenants and agrees to
drawings, in a form satisfactory to the T
Services as constructed and as appr

and agrees to comply anges in standards established by bylaw under

Part 14 of the Local @Gov, nt Act that relate to the design or construction of

ervices, and that are made prior to the substantial
ess and Extended Services.

CHANGES IN STANDARDS

The Developer, pursuant t@ 511 of the Local Government Act, covenants
)]

the Excess and E

commenceme

DUTIES EVELOPER

The Developer covenants and agrees, prior to final approval of the development,
to:

(1)  submit to the Town final as-built drawings, including 2 complete sets of
prints, 5 additional copies of the overall design plan (key plan), and 1 set
of mylar transparencies of all Excess and Extended as constructed and as
approved by the Engineer;

(2) pay all arrears of taxes outstanding against the Land,;

(3) pay all current taxes levied or to be levied on the Land on the basis and in
accordance with the assessment and collector's roll entries; and

{02560211;1}
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pay to the Town, in addition to the Bond required by Section 3 and 14, all
inspection fees, administration fees, engineering fees, non-refundable
levies and charges, legal costs incurred by the Town directly attributable to
this Agreement, and the cost of connecting all utiliies to service the
development.

14.  MAINTENANCE OF WORKS

The Developer covenants and agrees to:

(a)

maintain the Excess and Extended Services in complete repair for a
period of one year from the Completion Dai@Wexcept for where
required as a result of reasonable wear and <.@ ligence of the
Town, its servants or agents, acts of God, ¥ @ r damage, or

vandalism proven;
remedy any defects in the Excess an &d Services appearing

within a period of one year from thg Completion Date, save and
except for defects caused by re wear and tear, negligence
of the Town, its servants or age adts of God, or vandalism proven

pletion Date;

obligations under section 14(a) and
period of one year from the Completion
Date the sum of red Ninety Five Thousand Five Hundred
Thirty Eight ( 0) dollars, by way of a letter of credit (the
“Maintenan ”); and

(b), leave with th

&

if the I ails to maintain the Excess and Extended Services,

re y fect or pay for any damage resulting from the Excess

n nded Services, as required under this Agreement, the Town

ct from the amount deposited pursuant to Section 14(c),

cost of maintaining any Excess and Extended Services,
edying any defect or paying the damage from the security.

15.  INDEMNITY

The Developer covenants to save harmless and indemnify the Town against:

{02560211;1}

(a)

all actions, proceedings, costs, damages, expenses, claims and
demands (collectively “Claims”) whatsoever and by whomsoever
brought by reason of the Development or construction of the Excess
and Extended Services, to the extent that the Claim is caused by the
Town’s specifications for the Excess and Extended Services:
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(p)  all expenses and costs which may be incurred by reason of this
Agreement resulting in damage to any property owned in whole or in
part by the Town or which the Town by duty or custom is obliged,
directly or indirectly, in any way or to any degree, to construct, repair
or maintain; and

(c)  all expenses and costs which may be incurred by reason of liens,
nonpayment of labour or materials, Worker's Compensation
assessments, unemployment insurance, Federal and Provincial Tax,
or union dues check off.

16. DECLARATION OF DONATIVE INTENT, WAIVER AND RELEASE

(1)  To the extent that any of the works to be provid
determined by an arbitrator or court of competen

excess or extended services for the purposegof sect
Government Act (“Amenities”), the Developer:

a. acknowledges that the Town does n he statutory authority to
compel the Developer to prowde condltlon of development

Developer are

&

of the Land. The Developer furt nowledges that the Town, its
officials, employees and age ot stated, held out or |mpI|ed
any expectation or require th the Amenities must be provided in

order for the Developer's elo@ment to be approved; and

b. without detracting fro ligations of the Town pursuant to Section
7(2) hereof, her sses its intention to donate the Amenities to
the Town as [ amenities for the use and enjoyment of the

(2) The Develo eleases, waives and forever discharges the Town from
and a t ims, actions, or causes of action, whether based in
contra quity, for damages or losses, for the recovery of costs

[ cluding legal expenses, or for unjust enrichment, in connection

vision of those Amenities.

with the
17. CERTIFICATE OF COMPLETION

(1) The Town agrees to provide the Developer with a Certificate of Completion of
the Excess and Extended Services signed by the Town Engineer upon
satisfactory completion by the Developer of all of the covenants and
conditions in this Agreement.

(2) Notwithstanding anything provided in this Agreement to the contrary, the
parties agree that the Town will not be required to collect the Latecomer
Charge from any development which is in existence prior to the date of this

{02560211;1}
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Agreement, or for which the Town has approved a subdivision or issued a
building permit prior to the date hereof.

ENTIRE AGREEMENT

This Agreement when executed will set forth the entire agreement and
understanding of the parties as at the date hereof with respect to the subject
matter hereof and supersede all prior agreements and understandings among
the parties with respect to the subject matter hereof and there are no oral or
written agreements, promises, warranties, terms, conditions, representations or
collateral agreements whatsoever, express or implied, other than those
contained in this Agreement.

TIME

Time is to be the essence of this Agreement.
LAW APPLICABLE \

This Agreement is to be construed in accord@Qand governed by the laws

applicable in the Province of British Columbi

TOWN’S PROPERTY IN WORKS

Upon issuance of the Ce
Services shall become the pro
the Developer or any pers
shall indemnify and sav.

TERMINOLOGY x
Wherever, M r the masculine are used in this Agreement, they shall be

construed ning the plural or the feminine or body corporate or politic
where the ext or the parties require.

ompletion the Excess and Extended
the Town, free and clear of any claim by
ing through the Developer, and the Developer
the Town from any such claims.

BINDING EFFECT

This Agreement shall enure to the benefit of and be binding upon the parties
hereto, their respective successors and permitted assignees.

HEADINGS

The headings in this Agreement are inserted for convenience only and shall not
be construed as part of this Agreement for the purpose of interpretation.

{02560211;1}
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IN WITNESS WHEREOF the parties have hereto affixed their hands and seals the day,
month and year first above written.

TOWN OF LADYSMITH
by its authorized signatory(ies):

Name:

@Q

OYSTER HARBOUR DEVELOPMENT C

by its authorized signatory(ies): Q

)
)
)
)
)
)
)
)
)
)
)
)

P N i O O e O S

Name:

Name:

{02560211;1}
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SCHEDULE "A”

The Land

Parcel Identifier | Legal Description

LOT A DISTRICT LOTS 24 AND 38 OYSTER DISTRICT PLAN
024-839-370 VIP71248

N
o)

N

L)
s’\&
v
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SCHEDULE “B”
DRAWINGS AND SPECIFICATIONS

‘400 LNBNGOTIAIE ANOMITH ¥31SA0 40 l {

3

14

4

OB "HLINSAGY OVOY ¥I340 A0 0534

N3N0 VIDYIRNOD

BITE PLAN

kL

b

ROCKY CREEK RGAD -
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SCHEDULE “C”
DEVELOPMENT
PLAN

LADYSMMITYE

LUBLOW ROAD & ROCKY CREEK ROAD
ROUNDABOUT

{02560211;1}
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SCHEDULE "D"

Benefitting Lands

Parcel Identifier

Legal Description

027-329-135 LOT 1 DISTRICT LOT 38 OYSTER DISTRICT PLAN VIP84189

027-329-143 Lot 2 DL 38 Oyster District Plan VIP84189

027-329-151 Lot 3 DL 38 Oyster District Plan VIP84189

027-329-160 Lot 4 DL 38 VIP84189

027-329-178 Lot 5 DL 38 VIP84189

024-839-370 Lot A District Lots 24 and 38 Oyster District Plan VIP

027-236-986 Lot 1 DL 24 VIP83837

030-721-083 Lot A DL 24 Qyster District Plan EPP86590

030-721-091 Lot B DL 24 Qyster District Plan EPP86590

026-789-990 Lot 1 DL 24 VIP81464

027-104-770 Lot A DL 24 QOyster District Plan VIP83303, e tin plan VIP83837

027-104-788 Lot B DL 24 Oyster District Plan VIP83303 2

010.208.682 Lot 2 DL 24 Oyster District Plan 45800 '@ that part in Plan VIP73654 & Plan
EPP71248

030-553-164 Lot A DL 24 Oyster District P|

010-208-712

20048005 7 -Crown

Area 2

Parcel Identifier

009-449-914 P ANS 398 RW, 423 RW, 17025 AND VIP68020
025-202-341 ocky Cr Rd - LOT 8 SECTION 6 AND DISTRICT LOT 38 OYSTER DISTRICT PLAN
025-202-332 280 Rocky Cr Rd - Lot 7 District Lot 38 Oyster District Plan VIP73070
025-202-324 1260 Rocky Cr Rd -Lot 6 District Lot 38 Oyster District Plan VIP73070
025-202-316 LOT 5 DISTRICT LOT 38 OYSTER DISTRICT PLAN VIP73070
025-980-688 1200 Rocky Cr Rd - LOT A (EwW89248) DISTRICT LOT 38 OYSTER DISTRICT PLAN
VIP73070
025-202-278 1160 Rocky Cr Rd - LOT 1 DISTRICT LOT 38 OYSTER DISTRICT PLAN VIP73070
030-801-460 Lot A DLs 81, 86 & 98 Oyster District Plan EPP87265
Lot B DLs 86, 87 & 98 Oyster District and DL 2054 Cowichan District Plan
030-801-478 EPPS7265
028-404-645 1221 Rocky Cr Rd - Lot 4 DLs 84 & 87 Oyster District Plan VIP88459
024-644-650 1181 Rocky Cr Rd - Lot 1 District Lot 84 Oyster District Plan VIP69584
009-579-541 DISTRICT LOT 84, OF DISTRICT LOT 38, OYSTER DISTRICT, EXCEPT PARCEL A (DD

{02560211;1}

173 221 / Latecomers Agreement / 22.06.29 / RB-ce

Page 99 of 846

RCVD: 2022-09-13 RQST: 2024-02-15 14.19.01

Page 67 of 318



Status: Registered

Doc #: CB215820

26

9912N), PARCEL B {DD 65616N) AND PARCEL C (DD 11418N}) AND EXCEPT THAT
PART IN PLAN VIP70167

DISTRICT LOT 87, OF DISTRICT LOT 38, OYSTER DISTRICT, EXCEPT PART IN PLAN

009-578-630 19015, VIP70166 AND VIP88459

009-450-068 District Lot 104 Oyster District Except part in plan 398RW
THAT PART OF DISTRICT LOT 104, OYSTER DISTRICT, SHOWN QUTLINED IN RED

000-879-100 ON PLAN 398 RW, CONTAINING .19 OF AN ACRE MORE OR LESS EXCEPT PART IN
PLAN VIP69582

027-764-958

027-764-966

027-764-974

027-764-982

027-764-991

027-765-008

027-765-016

027-765-024

027-845-460

027-846-067

027-846-075

027-846-083

8;;22223; (Strata Lot 1 to Strata Lot 28) Plan VI%&trict Lot 38 Land District 43

027-846-113 TOGETHER WITH AN INTEREST | ON PROPERTY IN PROPORTION TO
THE UNIT ENTITLEMENT OF RATR LOT AS SHOWN ON FORM V (1156 to

027-846-121 1158 Rocky Creek Road)

027-846-130

027-846-148

027-846-156

027-846-164

027-846-172

027-846-181

027-846-199

027-846-202

027-846-211

027-846-229

027-846-237

027-846-245

027-764-893 LOT 1 DISTRICT LOT 38 OYSTER DISTRICT PLAN VIP86027 EXCEPT PART IN STRATA
PLAN VIS6726 (PHASES 1 AND 2) AND PLAN EPP23810

030-552-893 PARCEL E (BEING A CONSOLIDATION OF LOTS A AND B, SEE CA7024627) DISTRICT
LOT 38 OYSTER DISTRICT PLN EPP36585

029-272-751 LOT C DISTRICT LOT 38 OYSTER DISTRICT PLAN EPP36585

029-272-769 LOT D DISTRICT LOT 38 OYSTER DISTRICT PLAN EPP36585

010-208-828 Transfer Beach - LOT 4 DISTRICT LOTS 8G, 11G, 24 AND 56 OYSTER DISTRICT PLAN

45800 EXCEPT PLANS VIP64405, VIP71943, VIP72131 AND EPP100459
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SCHEDULE "E”

CALCULATION OF LATECOMER CHARGES

1.0 Benefitting Lands

1.1 Subject to an adjustment under section 8(6) of this Agreement, Benefitting Lands
located in Area 1 shall pay a charge of $19,310.43 per hectare at the earlier of the time
of subdivision or at the time of building permit application for construction with a value of
over $50,000, as determined in accordance with the Town’s Building Bylaw.

1.2  Subject to an adjustment under section 8(8) of this Agree
located in Area 2 shall pay a charge of $14,482.82 per hectare at

of subdivision or at the time of a building permit application for,construg
of over $50,000, as determined in accordance with the Tow uilding Bylaw.

The following tables summarize the latecomer charts payable By the owner of the
Benefitting Lands in accordance with sections 1.1 t is Schedule “E”.

Maximum Latecomer Charges for Benefitti Area 1

Benefiting Lands rcel Area | Total Latecomer
. . g in Hectares | Charge ($19,310.43
Civic address and/or legal
per Hectare)
1142 Rocky Creek Rd - LOT 1 DISTRICT
LOT 38 OYSTER DISTRICT PLAN 9-135
VIP84189 0.15 S 2,857.94
1140 Rocky Creek Rd - Lot 2 8
Oyster District Plan VIP84 027-329-143 0.15 S 2,857.94
Lot 3 DL 38 Oyster District
VIP84189 027-325-151 0.16 S 3,031.74
1134 Rocky Creek Rd 4 DL38
VIP84189 027-329-160 | 14 5 3,089.67
1132 Rocky Creek Rd - Lot 5 DL 38
VIP84189 027329178 1 45 5 3,321.39
1130 Rocky Creek Rd - Lot A District
Lots 24 and 38 Oyster District Plan 024-839-370
VIP71248 0.81 S 15,641.45
1010 Ludlow Rd - Lot 1 DL 24 VIP83837 | 027-236-986 | 0.74 S 14,212.48
Lot A DL 24 Oyster District Plan
EPP86590 030-721-083 0.29 S 5,619.34
Lot B DL 24 Oyster District Plan
EPP86590 030-721-091 0.30 S 5,715.89
940 Ludlow Rd - Lot 1 DL 24 VIP81464 026-789-990 | 0.35 S 6,720.03
1031 Oyster Bay Dr - Lot ADL 24 027-104-770 | 0.53 S 10,215.22
{02560211;1} 173 221 / Latecomers Agreement / 22.06.29 / RB-ce
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Oyster District Plan VIP83303, except
part in plan VIPB3837

941 Oyster Bay Dr - Lot B DL 24 Oyster
District Plan VIP83303

027-104-788

0.34

6,623.48

940 Ludlow Rd - Lot 2 DL 24 Oyster
District Plan 45800 except that part in
Plan VIP73654 & Plan EPP71248

010-208-682

1.06

20,546.30

Lot A DL 24 Oyster District Plan
EPP71248

030-553-164

0.60

11,566.95

Lot 3 DL 24 Oyster District Plan 45800

010-208-712

0.11

(A

2,201.39

DL 2059 Cowichan District 7TU1947 -
Crown

90048005

1.49

28,772.55

Maximum Latecomer Charges for Benefitting Lands in Area

Benefiting Lands
Civic address and/or legal

Parcel
Identifier

Parcel Ar
in Hectar

PARCEL A (DD 2853N) OF DISTRICT
LOTS 24 AND 38, OYSTER DISTRICT,
EXCEPT PARTS IN PLANS 398 RW, 423
RW, 17025 AND VIP68020

009-449-914

1300 Rocky Cr Rd - LOT 8 SECTION 6
AND DISTRICT LOT 38 OYSTER
DISTRICT PLAN VIP73070

@ 16.60

To

atecomer

Charge ($14,482.82
r Hectare)

240,414.89

5,011.06

1280 Rocky Cr Rd - Lot 7 District Lot
38 Oyster District Plan VIP73070

5,011.06

1260 Rocky Cr Rd -Lot 6 District Lot 38
Oyster District Plan VIP73070

LOT 5 DISTRICT LOT 38 OYST
DISTRICT PLAN VIP73070

0.20

2,925.53

0.20

2,925.53

1200 Rocky Cr Rd -
DISTRICT LOT 38 OY.
PLAN VIP73070

025-980-688

0.61

8,776.59

1160 Rocky Cr Rd - LOT{ DISTRICT
LOT 38 OYSTER DISTRICT PLAN
VIP73070

025-202-278

0.20

2,925.53

Lot A DLs 81, 86 & 98 Oyster District
Plan EPP87265

030-801-460

4.69

67,024.45

Lot B DLs 86, 87 & 98 Oyster District
and DL 2054 Cowichan District Plan
EPP87265

030-801-478

3.36

48,662.29

1221 Rocky Cr Rd - Lot 4 DLs 84 & 87
Oyster District Plan VIP88459

028-404-645

1.25

18,103.53

1181 Rocky Cr Rd - Lot 1 District Lot
84 Oyster District Plan VIP69584

024-644-650

0.21

3,041.39

DISTRICT LOT 84, OF DISTRICT LOT 38,

009-579-541

3.06

44,317.44

{02560211;1}

173 221 / Latecomers Agreement / 22.06.29 / RB-ce

Page 102 of 846

Page 70 of 318



Status: Registered Doc #: CB215820 RCVD: 2022-09-13 RQST: 2024-02-15 14.19.01

29
OYSTER DISTRICT, EXCEPT PARCEL A
(DD 9912N), PARCEL B (DD 6616N})
AND PARCEL C (DD 11418N) AND
EXCEPT THAT PART IN PLAN VIP70167
DISTRICT LOT 87, OF DISTRICT LOT 38,
OYSTER DISTRICT, EXCEPT PART IN 009-579-630 0.69
PLAN 19015, VIP70166 AND VIP88459 S 9,993.15
District Lot 104 Oyster District Except
part in plan 398RW 009-450-068 2:34 S 33,889.81
THAT PART OF DISTRICT LOT 104,
OYSTER DISTRICT, SHOWN OUTLINED
IN RED ON PLAN 398 RW,
CONTAINING .19 OF AN ACRE MORe | 200-879-100 0.08
OR LESS EXCEPT PART IN PLAN
VIP69582 1,115.18
027-764-958 48
027-764-966
027-764-974
027-764-982
027-764-991
027-765-008
027-765-016 @
027-765-02
027-845-

6-105

1156 to 1158 Rocky Creek Road 7-846-113

27-846-121

027-846-130

027-846-148

027-846-156
027-846-164
027-846-172
027-846-181
027-846-199
027-846-202
027-846-211
027-846-229
027-846-237
027-846-245 S 6,951.76

LOT 1 DISTRICT LOT 38 OYSTER
DISTRICT PLAN VIP86027 EXCEPT
PART IN STRATA PLAN VIS6726 027-764-893 0.15 ha
(PHASES 1 AND 2} AND PLAN
EPP23310 S 2,172.42
{02560211;1}
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30

PARCEL E {BEING A CONSOLIDATION
OF LOTS A AND B, SEE CA7024627)
DISTRICT LOT 38 OYSTER DISTRICT
PLN EPP36585 S 5,952.44
LOT C DISTRICT LOT 38 OYSTER

030-552-893 0.411 ha

DISTRICT PLAN EPP36585 029-272-751 0.146 ha S 2,114.49
LOT D DISTRICT LOT 38 OYSTER

DISTRICT PLAN EPP36585 029-272-763 0.137 ha S 1,984.15
Transfer Beach - LOT 4 DISTRICT LOTS

8G, 11G, 24 AND 56 OYSTERDISTRICT | 0 o0 0745 Ha

PLAN 45800 EXCEPT PLANS VIP&64405,
VIP71943, VIP72131 AND EPP100459 S 141,207.54

N
“,

O
s

{02560211;1}
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How to Use the Guidebook

The Stormwater Planning Guidebook is structured to meet the information needs of different For readers who are new to integrated stormwater management, Part A is required reading.
audiences: from senior managers and elected officials... to those professional planning and ] ]

engineering staff who are tasked with implementing early action... to land developers and the Rf:ader.s looking for a sense of what integrated stormwater management means on the ground
consulting community. will enjoy the ex Part B.

Those wanting to s
find organizational ad

an integrated stormwater management plan or program will

C.
The Guidebook is Structured in Three Parts: a

.. _ _ s heavily on case study experience by leading local governments and
0 Part A - The Problem and Principles: written for senior managers, clected developer§in B? The illustrations are adapted from projects by the authors.

officials and those wanting a general introduction to infegrated stormw ater management. h a

objective of this Guidebook is to offer a common sense, effective and affordable
a0 Part B — The Solutions: written mainly for engineers and planners, this part achgto intcgrated stormwater management.
provides examples of how to achieve integrated stormwater management at both planning

and site levels.

0 Part C - The Process: written for administrators and the complete r
stakeholders who will be involved in making the move from planning to action, thi

defines roles, methods, means and timing for integrated stormwater managemen

?ix\

Page 108 of 846 Page 76 of 318



Status: Registered Doc #: CB215820 RCVD: 2022-09-13 RQST: 2024-02-15 14.19.01

Page 109 of 846 Page 77 of 318



Status: Registered

Doc #: CB215820 RCVD: 2022-09-13 RQST: 2024-02-15 14.19.01

STORMWATER PLANNING: A GUIDEBOOK FOR BRITISH COLUMBIA MAY 2002

TABLE OF CONTENTS

Table of Contents

EXECUTIVE SUMMARY PART B- INTEGRATED STORMWATER MANAGEMENT
Stormwater Component of Liquid Waste Management Plans ..................... . ES-1 SOLUTIONS
Part A — Why Integrated Stormwater Management?..........ccooooiii e, ES-2 CHAPTER 3 TH OF INTEGRATED STORMWATER MANAGEMENT
, 3.1 wand Context ... 31
Part B — Integrated Stormwater Management Solutions ..., ES-2 ransition from Traditional to Integrated Stormwater
Part C — Moving from Planning to Action ..., ES-2 ANAGEMENT ... 33
.3~ Plan at Four Scales — Regional, Watershed, Neighbourhood
ADAPT — The Guiding Principles of Integrated Stormwater Management ................. ES-3 AN SIE i 3-5
: 3.4 Integrated Stormwater Management Planning ......................... 3-6
CURE - The El ts of an Action Plan ... ES-6
© Flements ot an Action Fan @ 3.5 The Relationship Between Stormwater and Land Use.............. 3-7
Translating a Vision into Action ... ES-6 36 AGuideto PartB ... 3-9
APTER 4 POLICIES FOR INTEGRATION OF LAND USE PLANNING
PART A — WHY INTEGRATED STORMWATER AND STORMWATER MANAGEMENT
MANAGEMENT? 4.1 Policy Tools for Implementing Integrated Stormwater
Management Solutions ... 4-1
CHAPTER 1  LAND USE CHANGE DRIVES STORMWATER MANAGEMEN 42 Liquid Waste Management PIans ... 43
1.1 |mpacts Flow Down the Watershed ..o 8., 4.3 RelatlonShlp Between OCPs and LWMPS """""""" s 4-5
1.2 Potential Stormwater Impacts will Accelerate Due to 4.4 Stormwater Management Goals, Objectives and Policies.......... 4-6
Population Growth Pressure and Climate Changey .4 dh. ... 4.5 Policy Transition in a Rural Regional District .................... 413
1.3 Integrating Stormwater Solutions with Land Use % ...1-8
1.4 Local Government Responsibility for Draind@eg........ W - 19
1.5 History and Evolution of Stormwater Manags e 1-11 CHAPTER 5  SETTING PRIORITIES FOR EARLY ACTION
5.1 Knowledge-Based Approach............ccocooii 5-1
5.2 At-Risk Methodology ..o 5-1
CHAPTER 2 THE SCIENCE BEHIND INTEGRATED STORMWATER MANAGEMENT 5.3 Case Study: Stormwater Priorities in the Regional District
2.1 Developing a Common Understanding..............c...ccccooeeenn . 2-1 of Nanaimo ... R L LR E LR RERRR 55
2.2 The Natural versus Urban Water Balance ............................ 23 5.4 The Role of Mapping ... 58
2.3 Understanding Changes in Hydrology ............ooce i 26
2.4 Factors that Limit the Health of Aquatic Resources .................. 29
2.5 Managing Complexity ........cccooiiiiiiiii 2-11

Page 110 of 846 Page 78 of 318



Status: Registered

Doc #: CB215820

STORMWATER PLANNING: A GUIDEBOOK FOR BRITISH COLUMBIA
TABLE OF CONTENTS

RCVD: 2022-09-13 RQST: 2024-02-15 14.19.01

MAY 2002

CHAPTER 6

CHAPTER 7

CHAPTER 8

SETTING PERFORMANCE TARGETS AND DESIGN GUIDELINES

6.1 The Role of Performance Targets..........coooo i 6-1
6.2 Defining the Target Condition............ccooiii 6-3
6.3 Moving from Science to Site Design ..............cco 6-7
6.4 Managing the Complete Spectrum of Rainfall Events............... 69
6.5 Methodology for Setting Perfermance Targets and

Site Design Guidelines ... 6-13

SITE DESIGN SOLUTIONS FOR ACHIEVING PERFORMANCE TARGETS

7.1 Overview of Site Design Strategies for Achieving

Performance Targets............ccooiiiiiiiiii 7-1
7.2 Low Impact Development Practices .............c.cee i 7-2
7.3 Stormwater Source Control Practices ..............cccooeiie 7-5
7.4 Type 1 Source Control - Absorbent Landscaping..................... 79
7.5 Type 2 Source Control - Infiltration Facilities ................... 7-14
7.6 Type 3 Source Control - Green Roofs ..............cco 7-31
7.7 Type 4 Source Control - Rainwater Re-use ............................. 7-36
7.8 Applying Source Controls to Mitigate Extreme Cloudbursts...... 7-41
7.9 Communicating Performance Targets to Developers ............... 7-

WATERSHED CONTEXT FOR SITE DESIGN SOLUTIONS
8.1 Determining What is Achievable at the Watershed Scale ........

PART C—- MOVING FROM PLANNING TO ACTION

CHAPTER 9

DEVELOPING AND IMPLEMENTING AN INTEGRATED STORMWATER

MANAGEMENT PLANS (ISMP)
9.1 Overview of ISMPs.........cccoiii 91
9.2 dPraeess for Developing and Implementing an ISMP ................ 95

9. . Secure Political Interest and Support................. 9-7
9.4 Frame the Watershed Problems and Opportunities .... 9-9
9.5 3. Develop Objectives and Alternative Scenarios ........... 9-10

4: Collect Meaningful Data and Refine Scenarios ........... 9-18

B #
&itep #5: Evaluate Alternatives and Develop
OmMPONENt Plans ..o 9-20

Step #6: Develop an Implementation Program ........................ 9-22
9.9 Step #7: Refine Through Adaptive Management...................... 9-23
9.10 Synopsis of the Seven-Step Process for ISMP Development

and Implementation ... 9-25

APTER 10 FUNDING AN INTEGRATED STORMWATER MANAGEMENT PLAN

(ISMP)
10.1 Framing the Question ... 10-1
10.2 Making ChoiCes .......ccooiiiiii 10-2
10.3 Who Pays?. . 10-3
10.4 Sources of Funding ... 10-5
10.5 Setting Up a Stormwater Utility............cco i 10-6
10.6 Regional Approach .. ... 10-8

CHAPTER 11 BUILDING CONSENS US AND IMPLEMENTING CHANGE
11.1 Developing a Shared Vision...........c.coo i 11-1
11.2 Overcoming Barriers to Implementation...............c.o.cooenn 11-3
11.3 Moving from Planning to Action ... 11-5
11.4 Translating a Shared Vision into Action.............c.ccooo i 11-6
11.5 Using Working Sessions to Build Consensus ................ccooe 11-9
11.6 Administering an Action Plan................. 11-11
11.7 Defining Roles and Aligning Responsibilities ........................... 11-15
11.8 Creating Change through Public Communication..................... 11-17

BIBLIOGRAPHY

Page 111 of 846

Page 79 of 318



Status: Registered Doc #: CB215820 RCVD: 2022-09-13 RQST: 2024-02-15 14.19.01

STORMWATER PLANNING: A GUIDEBOOK FOR BRITISH COLUMBIA MAY 2002
TABLE OF CONTENTS

LIST OF FIGURES Figure 6-8 City of Chilliwack — Infiltration Area Required to Achieve Rainfall
Capture Target ... 6-21
Figure 1-1 Components of the Natural Water Balance..............oooeiin, 1-1 Figure 6-9 Performance Monitoring Requirements ..........c.ocooiiiii 6-29
Figure 1-2 Natural Rainforest........coocooi 1-2
Figure 1-3 Single Family Development ... 12 Figure 7-1
Figure 1-4 Commercial Development ..........o.ocviiiiii e 1-2 Figure 7-2
Figure 1-5 Multiple Drainage Culvert Installations ...................ccccooeiiiiii i 1-3 Figure 7-3
Figure 1-8 Channel Down-Cutting (due to increased volume)..............coooein, 1-3 Figure 7-4
Figure 1-7 Habitat Destruction (due to bedload deposition)................c............. 1-3 Figure 7-5

Figure 1-8 Impact of Increasing Urbanization on Stream Corridor Ecology ........ 1-5 Figure 7-6a
Figure 1-9 Flooding in Urbanizing Environment .............ccoocee i 1-7 Figure 7-7a& Infiltration Chamber...............co
Figure 1-10 The Stormwater Dilemma .........ccooiiiiiii 1-8 Figure 7-8 igretention Fagcilities ... 7-16
Figure 7 [INTIEration TrenCh ... e e 7-18
Figure 2-1 Example Annual Water Balance..............ccccviiiiiiiciiie e 24 Infiltration Swale Along Roadway ..............cooccoi, 7-16
Figure 2-2 Example Distribution of Annual Rainfall ..................oooon . 2-5 Effect of Rainfall on Infiltration Facility Performance.......................... 7-18
Figure 2-3 Changes in Hydrology ... e 26 Effect of Depth and Facility Type on Infiltration Performance ............. 719
Figure 2-4 Impact of Changes in Hydrology on Watercourse Erosion and......... 27 Infiltration Facility Performance ... 7-20
Base Flow Relationships Affordability Thresholds for Infiltration Facilities ............................... 7-21
Figure 2-5 Reference Levels for Land Use Planning.........c..coocoov i 29 Infiltration Facility Performance ..., 7-22
Figure 2-6 Change to an Integrated Approach ............ccccooceiiiiiiiii 2-141 igure 7-16a&b Infiltration Facility Performance ... 7-23
Figure 7-17 Achievable Level of Runoff Volume Reduction.....................ocoo 724
Figure 3-1 Rainfall Flow in WatercoUrSes ......oiovvvivviiiiieiieie e 3 Figure 7-18 Pervious Pavers ............cccooiiii 7-25
Figure 3-2 Elements of Transition ..o -3 Figure 7-19 Volume Reduction Benefits of Pervious Paving...................coeeoo o, 725
Figure 3-3 Figure 7-20 Pervious Decks ...........ocooiiii 7-28
Figure 7-21 Stormwater Management - Incorporating New Strategies .................. 7-27
Figure 4-1 Figure 7-22 Designing Parking Lots that Infiltrate ................oooo i, 728
Figure 7-23 Lightweight Extensive Green Roof ..., 7-31
Figure 51 Figure 7-24 Absorbent Soils and Flow Control Over Parking Garage.................... 7-31
Figure 7-25 Effect of Rainfall on Green Roof Performance........................o 7-32
Figure 6-1 The Adaptive Management Approach ........oocooo. e oM oo 6-2 Figure 7-26a&b  Effect of Scil Depth on Green Roof Performance ...................ooo, 7-33
Figure 6-2 Science-Based Strategy for Managing the ComplatefSpectrum ....... 687 Figure 7-27a&b  Benefits of Green Roofs for Different Land Uses ............................... 7-34
of Rainfall Events Figure 7-28a&b Rainwater Re-use ... 7-36
Figure 6-3 Typical Frequency Distribution of Annual Rainfall....¥..................... 68-10 Figure 7-29a&b  Benefits of Rainwater Re-use ..., 7-37
Figure 6-4 Typical Volume Distribution of Annual Rainfall .............................. 6-10 Figure 7-30 Impact of Surface Parking on Effectiveness of Rainwater Re-use....... 7-38
Figure 6-5 Six-step Process for Setting Performance Targets and
Site Design Criteria ..o 6-13
Figure 6-6 Chilliwack Rainfall Analysis ... 6-16
Figure 68-7 Distribution of Annual Rainfall Volume (Sardis) ..............cco i 6-18

P 112 of 846
age © Page 80 of 318



Status: Registered

Doc #: CB215820

RCVD: 2022-09-13 RQST: 2024-02-15 14.19.01

STORMWATER PLANNING: A GUIDEBOOK FOR BRITISH COLUMBIA MAY 2002
TABLE OF CONTENTS
Figure 7-31 Effect of Rainfall on the Benefits of Rainwater Re-use.................. 7-38 LIST OF TABLES
Figure 7-32 Effect of Storage Volume on Benefits of Rainwater Re-use........... 7-39
Figure 7-33 Effectiveness of Source Controls at REdUCing Peak Runoff from Table 1-1 Or|g|n and Evolution of |ntegrated Stormwater Management .............. 113
an Intense Cloudburst............oooooi 7-41 in B Columbia
Figure 8-1 GVRD Case Study Watersheds ... 8-3 Table 3-1 elationship between Imperviousness and Land Use........ 37
Figure 8-2 Re-development Impacts in McKinney Creek Watershed.............. 85 Table 32 giples that Define the Relationship Between
Figure 8-3a-b-c  McKinney Creek Watershed Retrofit Scenarios ............................ 86 Ster Management and Land USe ............cocooveoovoreeieesonnns, 3.8
Figure 8-4 Projected Densification in Quibble Creek Watershed.................... 8-7
Figure 8-5a-b-c  Quibble Creek Watershed Retrofit Scenarios ... 88 Table 4-1 d Use Changes with the Potential to Affect Stormwater
, , Quantity and Quality ..o 4-13
Figure 9-1 Planning Framework ... 9-1 Tab Regional District of Nanaimo Stormwater Action Plan........................ 4-17
Figure 9-2 ISMP Building BIoCKS .........cooiie i 9-3
Figure 8-3 Seven Steps for Developing and Implementing an ISMP .............. 9-6 _ Structure for Focused Working Sessions 5.4
Figure 9-4 Alternative Visions for the Long-Term Environmental Health QS T T E e e
. of Stream COorfidors...........oi 9-11 Tables-1 Rainfall Spectrum for Various Location in BC.................coooin, 69
Figure 8-5 Modeling Hierarchy ... 9-15
F!gure 9-6 ISMP lComponents """"""""""""""""""""""""""""""""""" 9-20 Table 9-1 ISMP Components (from GVRD Template) ...........oocoovviii 9-4
Figure 9-7 Adaptive Framework ... 9- Table 9-2 Decision Criteria to Select Strategies for Stream Management .......... 9-13
, . , Table 9-3 Synopsis of the Seven-Step Process for ISMP Development
Figure 11-1 Shared 50-Year Vision for Watershed Restoration...................... - NG IMPIEMENTALON .. .. rvvsrveeeeseeeeereessereeseeeeeee e eee et et oo, 9.26
Figure 11-2 Organizational versus Analytical Issues
Figure 11-3 Building CONSENSUS ... Table 10-1 Who Pays for Stormwater Management Infrastructure?..................... 10-3
Table 10-2 Wheo Operates and Maintains Stormwater
Management Infrastructure? ... 10-4
Table 11-1 Adaptive and Collaborative Process for Translating a
Shared Vision into ACion ... 11-8
Table 11-2 Finance and Administration Protocol for Implementing an
Action Plan ... 11-11
Table 11-3 Implementation Actions for the Como Creek ISMP .................cco 11-13
Table 11-4 Creating Change Through Public Communication ................cccooc.... 11-17
Table 11-5 Ingredients to Build Consensus .............oooiii i 11-18

VI

Page 113 of 846

Page 81 of 318



Status: Registered Doc #: CB215820 RCVD: 2022-09-13 RQST: 2024-02-15 14.19.01

Table of Contents

o Stormwater Co of Liquid Waste Management Plans

+ AnO ovides theF oundation for a LWMP

+ Integrated@tormwater Management Planning

0 Part'A- Integrated Stormwater Management?

1t B'- Integrated Stormwater Management Solutions

Step #1 - Identify AtRisk Drainage Catchments
# Step #2 - Set Preliminary Performance Targets
# Step #3 - Select Appropriate Stormwater Manage ment Site Design Solutions

0 Part C - Moving from Planning to Action

0 ADAPT-The Guiding Principles of Integrated Stormwater Management

Guiding Principle 1 - Agree that Stormwater is a Resource

Guiding Principle 2 - Design for Complete Spectrum of Rainfall Events

Guiding Principle 3 - Act on a Priority Basis in AtRisk Catchments

Guiding Principle 4 - Plan at Four Scales - Regional, Watershed, Neighbourhood and Site
Guiding Principle 5 - Test Sclutions and Reduce Costs by Adaptive Manage ment

> e s e

0 CURE - The Elements of an Action Plan

o Translating a Vision into Action

+ Building Blocks

Page 114 of 846 Page 82 of 318



Status: Registered Doc #: CB215820 RCVD: 2022-09-13 RQST: 2024-02-15 14.19.01

STorMwATER PLANNING: A GUIDEBOOK FOR BRITISH COLUMBIA May 2002
EXECUTIVE SUMMARY

N
oS

o

o)
”\&
v

Page 115 of 846 Page 83 of 318



Status: Registered

STorMwATER PLANNING: A GUIDEBOOK FOR BRITISH COLUMBIA
EXECUTIVE SUMMARY

Doc #: CB215820

RCVD: 2022-09-13 RQST: 2024-02-15 14.19.01

May 2002

Executive Summary

Stormwater management in British Columbia is a key component of protecting quality of life,
property and aquatic ecosystems.

The science and practice of stormwater management is constantly evolving, in British
Columbia and around the world. Within BC, the range of stormwater management activity
varies from completely unplanned in many rural areas, to state-of-the-art in some
metropolitan centres. The purpose of this Guidebook is to provide a framework for effective
stormwater management that is usable in all areas of the province.

The Guidebook presents a methodology for moving from planning to action that focuses the
limited financial and staff resources of governments, non-government organizations and the
development community on implementing early action where it is most needed.

The (Guidebook is organized in three parts: Part A defines the problem, Part B provides
solutions and Part C defines the process.

The Guidebook provides a comprehensive understanding of the issues and a framew
implementing an integrated approach to stormwater management. Case study experi€ice
underpins the approaches and strategies that are presented in the Guidebook.

O

Stormwater Component of Liquid Waste Man

In British Columbia, the Local Government Act has vested
with municipalities. With the statutory authority for drainage, 1
liable for downstream impacts that result from changes to upstre
volume and rate. The Act also enables local governments to be
stormwater management solutions that are more comprehensive th

ainage patterns — both
active in implementing
ast practice.

Furthermore, a stormwater component is a requirement for approved Liguid Waste
Management Plans (LWMPs). Guidelines for developing a LWMP were first published in
1992. LWMPs are created by local governments under a public process in co-operation with
the Province.

Page 116 of 846

An OCP Provides the Foundation for a LWMP

There is a clear link between the land use planning required of local governments in the Local
Government Act and the LWMP process. In most cases where an Official Community Plan
(OCP) is in place,
LWMP. The purpoge
QOCP and ensure that d

OCPs tend ¢t led by planners, with input from engineers on infrastructure sections.
LWMPs ¢ 0 d by engineers, with little or no input from planners. Both processes

involve dpprovaljby a Local Council or a Regional Board.

are to minimize the adverse environmental impact of the
ent is consistent with Provincial objectives.

In ses, a LWMP process may be a frigger that focuses attention on stormwater
a t. Public concern related to flooding or habitat loss may be the trigger. Or an
ic process may communicate public interest in raising local environmental and

abifat protection standards.

hatever the driver, at the end of the process an OCP should include goals and objectives for
stormwater management. These goals and objectives, or a variant of them, might first reside
in a LWMP, and then be adapted to the OCP in the next review process. Or they may
originate in the OCP process, and then be detailed through a LWMP. FEither way is entirely
acceptable.

Integrated Stormwater Management Planning

In British Columbia, the term Integrated Stormwater Management FPlan (ISMP) has gained
widespread acceptance by local governments and the environmental agencies to describe a
comprehensive approach to stormwater planning. The purpose of an ISMP is to provide a
clear picture of how to be proactive in applying land use planning tools to protect property
and aquatic habitat, while at the same time accommodating land development and population
growth.

ES-1
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Part A — Why Integrated Stormwater Management?

Part A identifies problems associated with traditional stormwater management and provides
the rationale for a change from traditional to integrated stormwater management. Some
guiding principles of integrated stormwater management are introduced.

Part A also builds a science-based understanding of how natural watersheds function and how
this function is affected by land use change.

Part B - Integrated Stormwater Management Solutions

Part B outlines the scope and policy framework for integrated stormwater management, and
presents a cost-effective methodology for developing stormwater solutions.

Step #1 - Identify At-Risk Drainage Catchments

A methodology is presented for identifying atrisk drainage catchments to focus p
action. The methodology relies on a roundtable process that brings together peo
knowledge about future land use change, high-value ecological resources an
flooding problems. The key is effective integration of planning, engineering

perspectives. \

Step #2 - Set Preliminary Performance Targets
A methodology is presented for:
O Developing watershed performance targets based on site-specific rainfall data,

supplemented by streamflow data (if available) and on-site soils investigations

O Translating these performance targets into design guidelines that can be applied
at the site level to mitigate the impacts of land development

The Guidebook documents British Columbia case studies of stormwater policies and science-
based performance targets applied to both greenfield and urban retrofit scenarios.

Step #3 - Select Appropriate Stormwater Management
Site Design Solutions

Guidance is provided for selecting appropriate site design solutions to meet performance
targets. Examples include:

O Design and performance of stormwater source controls for various land uses

O Waters modeling of the effectiveness of site design solutions

British Columbia ca are examined for greenfield and urban retrofit scenarios. A

‘Water BalanggpModel 9§ also applied for linking performance targets to design guidelines
for source co and runoff conveyance.

E@ ving from Planning to Action
cribes a process that will lead to better stormwater management solutions.

e role and design of action plans are introduced to bring a clear focus to what needs to be
done, with what priority, by whom, with related budgets.

Tips are provided on processes that produce timely and high-quality decisions.

Part C also provides guidance for organizing an administrative system and financing strategy
for stormwater management.

A final section on building consensus and implementing change describes how to develop a
shared vision and overcome barriers to change.

Two acronyms provide a useful summary of the principles and elements of integrated
stormwater management:

ADAPT

to the

CURE

ES-2
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ADAPT -
The Guiding Principles of Integrated Stormwater Management

The acronym ADAPT summarizes five guiding principles for integrated stormwater
management. The Guidebook is based upon these five principles.

sqree that stormwater is a resource

e 4esign for the complete spectrum of rainfall event

Py ct on a priority basis in at-risk drainage catc %@ts’

y lan at four scales — regional, watershe
neighbourhood & site

3 est solutions and reduce costs by adaptive
management.
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Guiding Principle 1 - Agree that Stormwater is a Resource The Integrated Strategy

Guiding Principle 2 forms the foundation of integrated stormwater solutions that mimic the
most effective stormwater management system of all - a naturally vegetated watershed. This
means that rainfall from frequent small events must be infiltrated into the ground or re-used
0 fish and other aquatic species within the watershed, as illustrated below.

Stormwater is no longer seen as just a drainage or flood management issue
but also a resource for:

O groundwater recharge (for both stream summer flow and for potable
water)

O water supply (e.g. for livestock or irrigation)

O aesthetic and recreational uses

75%

Small Storms

Guiding Principle 2 - Design for the Complete Spectrum of
Rainfall Events

Integrated stormwater solutions require site design practices that provide:

R
Rainfall Capture

Flood Risk

Management
.

\\;Q\x\

Infiltrate or Reuse
Small Storms at the
Source to Reduce
TRuS Total Runoff Volume

0O Rainfall Capture for Small Storms (runoff volume reduction
and water quality control) —

Capture the small frequently occurring rainfall events at the source R
(building lots and streets) for infiltration and/or re-use. E\W
O Runoff Control for Large Storms (runoff rate reduction) —
Store the runoff from the infrequent large storms (e.g. a mean an § Hirblvaie
rainfall), and release it a rate that approximates the natural for€st £ RENE
condition. e £ F o & “; :
0O Hood Risk Management for the Extreme Storms & R N
Beep ]
conveyance) — _ Gmundwaterg
Ensure that the drainage system can safely convey extr (eg.a e N e T TR
100-year rainfall). Integrated Strategy for Managing the

Complete Spectrum of Rainfall Events

ES-4
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Comparison with Conventional Stormwater Management

Conventional ‘flows-and-pipes’ stormwater management is limited because it focuses only on
the fast conveyance of the extreme storms and often creates substantial erosion and
downstream flooding in receiving streams.

Similarly, a detention-based approach is only a partial solution because it allows the small
storms that comprise the bulk of total rainfall volume to continue to create erosion and
impacts on downstream aquatic ecosystems.

Neither of these approaches fully prevents the degradation of aquatic resources or flooding
risks to property and public safety.

In contrast, the Guidebook approach is to eliminates the root cause of ecological and property
impacts by designing for the complete spectrum of rainfall events. Solutions described in the
Guidebook include conventional, detention, infiltration and re-use approaches for rainfall
capture, runoff control and flood risk management.

N

?ix\

Guiding Principle 3 - Act on a Priority Basis in
At-Risk Drainage Catchments

Priority action should be focused in at-risk drainage basins where there is both
high pressure for land use change and a driver for action. The latter can be

either:
O ahigh-v. logical resource that is threatened, or
O an unac inage problem

The s water agement policies and techniques implemented in at-risk
catchm become demonstration projects.

Guidi riniciple 4 - Plan at Four Scales —
R al,"Watershed, Neighbourhood and Site
orated stormwater management must be addressed through long-term
planning at each of the regional, watershed, neighbourhood and site scales.

0O At the Regional and Watershed Levels — Establish stormwater
management objectives and priorities

0 At the Neighbourhood Level — Integrate stormwater management
objectives into community and neighbourhood planning processes

0O At the Site Level — Implement site design practices that reduce the
volume and rate of surface runoff and improve water quality

Guiding Principle 5 - Test Solutions and Reduce Costs by Adaptive
Management

Performance targets and stormwater management practices should be optimized over
time based on:
O monitoring the performance of demonstration projects

O strategic data collection and modeling

As success in meeting performance targets is evaluated, the stormwater
management program can be adjusted as required.

ES-5
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CURE - The Elements of an Action Plan

The acronym CURE focuses attention on the four key types of actions that must all work
together to implement integrated stormwater management solutions:

0 CAPITAL INVESTMENT - Short-term capital investment will be needed to

implement early action in at-risk drainage basins. Improvements to existing drainage
system are often the most significant @apital investments required. A financing plan
should provide an ongoing source of funds for watershed improvements.

0 UNDERSTANDING SCIENCE - Improved understanding of a watershed, the
nature of its problems, and the effectiveness of technical solutions & key to an adaptive
approach. Stormwater management practices can be optimized over time through the
monitoring of demonstration projects, combined with selective data collection and
modeling.

0 REGULATORY CHANGE - Changes in land use and development regulations are
needed to achieve stormwater performance targets. Changes to land use planning and si
design practices are needed to climinate the root cause of stormwater related pro s.
These changes must be driven by regulation.

0 EDUCATION AND CONSULTATION - Changes to land use planais
design practices can only be implemented by building support amongfci
general public and the development community through education andi€ons

Translating a Vision into Action

It is important to establish a long-term shared vision at the start of any watershed planning
initiative. A vision that is shared by all stakeholders provides direction for a long-term
process of change. The vision becomes a destination, and an action plan provides a map for
gefting there.

Actions plans mu
must also evolve ove

Ongoing moRitering and¥assessment of progress towards a long-term vision will improve
understandin the policy, science and site design components of integrated stormwater
h

istimproved understanding will:

erm, corresponding to the time frame of the vision. Action plans

Enable action plans to be adjusted accordingly

n adaptive management approach to changing stormwater management practices is founded
on learning from experience and adjusting for constant improvement.

Building Blocks
The Guidebook elaborates on three fundamental objectives that become building blocks for a
long-term process of change:

0O Achievable and Affordable Goals - Apply a science-based approach to
create a shared vision for improving the health of individual watersheds over
time.

0 Participatory Decision Process - Build stakeholder consensus and support for
implementing change, and agree on expectations and performance targets.

0 Political Commitment— Take action to integrate stormwater management with
land use planning.

ES-5
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Population Growth Pressure and Climate Change
a Population Growth Pressure
Q Climate Change
1.3 Integrating Stormwater Solutions with Land use Change

Q Recent Approaches Have Only Provided Partial Solutions
Q Preventing History from Repeating Itself

1.4 Local Government Responsibility for Drainage

Q Liability for Downstream Impacts Due to Changes in the Water Balance
Q Authority to Implement Integrated Solutions

1.5  History and Evolution of Stormwater Management

O  North American Context
O  British Columbia Context
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1.1 Impacts Flow Down the Watershed

Figure 1-1 illustrates schematically how water is recycled in nature. Water evaporates from
lakes, rivers and oceans. It then becomes water vapour and forms clouds. It falls to the earth
as precipitation, then it evaporates again. This ‘hydrologic al cycle’ never stops. Water keeps
moving and changing phases from solid to liquid to gas, over and over again.
Guidebook, this process is described as the natural “Water Balance’.

In this

Figure 1-1 Components of the Natural Water Balance

Page 124 of 846
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Stormwater

Stormwater is the component of runoff that is generated by human activities. Stormwater is
created when land development alters the natural Water Balance. When vegetation and soils
are replaced with roads and buildings, less rainfall infiltrates into the ground, less gets taken
up by vegetation and more becomes surface runoff.

change - to the Water Balance in general, and to the surface runoff

The biggest incremen
i ur when forested land is first cleared, then ditched, and finally

component in par
paved or roofed ove

al approach to drainage has been to remove runoff as quickly as
cloped areas. As a result, traditional urban design is very efficient in
ng, conveying and discharging stormwater to receiving waters.

Until recentl
possible from
collectin n

lumbia, stormwater management has traditionally been a function of local
highway engineers, who have developed an expertise in conveying stormwater
Increasingly, stormwater management is becoming a shared responsibility with

Guidebook Context

To mitigate the cumulative impacts of stormwater resulting from changes to the natural Water
Balance, the British Columbia Ministry of Water, Land and Air Protection has developed this
Guidebook to assist local governments, engineers and planners in clearly understanding the
broader issues and the strategies currently available to correct stormwater-related problems.

A stormwater management component is a requirement for approved Liguid Waste
Management Plans (LWMPs). The Ministry will encourage any progressive steps a local
government may want to take to incorporate stormwater planning into their existing LWMP.

A core concept is that stormwater is a resource to be protected. Achieving this goal requires
full integration of stormwater management with land use planning.
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Changes to the Natural Water Balance

Runoff volume increases in proportion to impervious area (hard, non-absorbent surfaces).
Land uses with extensive roof and paving areas create more runoff than land uses with
extensive areas of absorbent soils and forest cover. Figure 1-2 illustrates the Water Balance
for a natural forest. The examples on Figures 1-3 and 1-4 then illustrate what happens to the
Water Balance when the forest is developed for residential and/or commercial uses,
respectively.

25% evapoliranspiraiic

Figure 1-3 Single Family Development
Natural Rainforest
8% bie

Figure 1-2 Natural Rainforest

Traditional ditch and pipe systems have been designed to re
surfaces as quickly as possible and deliver it to receiving water
arrives at the receiving waters much faster and in greater volime than under natural
conditions. Changes in the natural Water Balance result in fou® categories of impacts:
property, ecological, water quality and financial/political. An overview of each category is
provided in the pages that follow.

no m impervious
lting stormwater

Failure to manage stormwater resulting from land use change can cause flooding, loss of Figure 1-4 Commercial Development
aquatic habitat and water pollution in downstream receiving waters.
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Property Impacts

The width and depth of a stream are determined by the volume and rate of water that it
conveys. Therefore, increases in flow volume and peak flow mtes resulting from land
development cause erosion on the sides and bottom of the channel. Figure 1-5 shows how
additional culverts have been installed at a road crossing in order to handle the increased
volume after upstream land clearing and ditching has occurred.

The material from these eroding banks (as shown on Figure F6) moves downstream as
‘bedload’, and settles out on the more gentle grades in the stream (Figure 1-7). These gentle
grades are often located in the floodplain. These changes in stormwater flows and stream
morphology often create both loss of property where erosion takes place, and increased
flooding in the floodplain as it is filled in by sediments. This often results in damage to
private property and agricultural land, and can pose a potential threat to public safety.

The most common property impact resulting from the increase in runoff is the accumulation
of nuisance water on private property and public spaces downstream of development areas.

Figure 1-6 Channel Down-Cutting (due to increased volume)

Figure 1-5 Multiple Drainage Culvert Installations

Figure 1-7 Habitat Destruction (due to bedload deposition)

1-3

Page 126 of 846 Page 94 of 318



Status: Registered Doc #: CB215820 RCVD: 2022-09-13 RQST: 2024-02-15 14.19.01

SToRMWATER PLANNING: A GUIDEBOOK FOR BRITISH COLUMBIA May 2002
PART A - WHy INTEGRATED STORMWATER MANAGEMENT?

Ecological Impacts on Species at Risk
Figure 1-8 illustrates how:

O The cumulative effects of increasing impervious area in a watershed combined
with loss of riparian corridor integrity (as shown in the first two rows), alter the
natural Water Balance and impact stream corridor ecology (as shown in the last
WO rows).

O The resulting increase in runoff volume causes watercourse erosion and
progressive degradation of the channel cross-section (refer to middle row).

O The consequence of these cumulative changes is a progressive decline in stream
corridor biodiversity and abundance for cold-water fish and clear water

indicators, and a progressive transition to warm-water species and pollutant

indicators (as shown in the last two rows).
Eroded material (Figure 1-6) creates turbidity, or dirty water, that can irritate fish gills and @

make it difficult for fish to find their food. Eroded sediments can cover spawning beds,
smothering fish eggs and young that reside in the gravel and possibly blocking access to
spawning arcas for the next generation (Figure 1-7).

The decrease in infiltration (due to replacement of soil and vegetation with hard surfac

also have impacts on fish because it reduces the slow, constant groundwater supply thatke
streams flowing in dry weather. This can lead to water levels that are inadequate (¢ provi
fish with access to their spawning areas, and can even cause streams to dry up i .

Driving Force for New Approaches \
Stemming and reversing the decline of wild salmon population led stioning of the

most basic assumptions that used to guide — and in many co guide — how we
plan and manage development. This questioning has resulted ew approaches to land
development and stormwater management. These new approaches\are being advanced and
implemented throughout the Pacific Northwest, and especially in the'Georgia Basin.

The decline of wild fish populations is not limited to the Georgia Basin. In Okanagan Lake,
for example, degradation of tributary streams and loss of aquatic habitat have similarly
contributed to the decline of the kokanee fishery.

1-4
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Water Quality Impacts

Although of BC’s water quality is generally good, people are increasingly aware that the
province is experiencing localized water pollution problems. Every year there are reports of
public beach closures, contaminated sediments, algal blooms, aquatic weed infestations, fish
kills, shellfish harvesting closures, boil-water advisories, outbreaks of waterborne diseases,
and contaminated groundwater. BC’s efforts to protect water quality by regulating ‘end-of-
pipe’ point discharges from municipal and industrial outfalls have generally been successful.

It is now recognized that the major remaining cause of water pollution is from non-point
sources (NPS), including stormwater runoff. Stormwater contains contaminants such as
hydrocarbons and heavy metals derived from vehicle exhaust, brakes and leaked fluids, as
well as nufrients, pesticides and bacteria from wrban and agricultural land uses. When
stormwater flows over large paved surfaces on warm days, t can increase to temperatures
that are unsuitable for cold-water fish like salmon and trout. The result can be immediate fish
kills in receiving streams, or chronic, long-term impairment of fish and other aquatic species.

Financial Impacts

Local governments and developers are finding that drainage costs are becoming a major
portion of their capital outlay. The capital cost of land development with traditionalQpi
solutions can be a significant detriment to affordable housing. In recent years, this has
one of the drivers for change. Reducing costs is providing an incentive for innovagon:
example of this change in thinking is presented below:

Although the Greater Vancouver region is spending lign
annually on stormwater management, “....in man e
region, current approaches to stormwater managememt and land
development do not adequately protect the environmegt of small

streams in watersheds experiencing significant population growth.”

Source: page 1 of Executive Summary
Stage 2 Liquid Waste Management Plan, 1999
Greater Vancouver Regional District
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Finding a Better Way

Installation of drainage pipes without mitigating measures often creates erosion problems
and/or flooding downstream in receiving watercourses. These risks can create threats to
property and public safety, resulting in exposure to litigation.

To avoid further impacts and litigation, local governments are now beginning to address the
cumulative erosion apdeflooding impacts resulting from development. This creates a further
cost burden for addi

In many cas olving ‘@@wnstream problems by piping or armouring creeks is no longer
environment cceptable, either to senior agencies or to the public.

This set@f problems creates both financial and political imperatives to find a better way to
deve

Lessons Learned

e essence of the foregoing discussion is captured below. These two ‘lessons learmned’
provide a framework for developing land differently:

O Universal Drivers for Change - The risks and the impacts associated with
stormwater have become drivers for change in the way stormwater is managed in
British Columbia and in other jurisdictions around the world (e.g. the United States,
Australia and New Zealand). It has been recognised that dealing with flooding and
aquatic habitat issues must be integrated with decisions on land use change.

O Complementary Objectives — Integrated approaches to stormwater management
acknowledge that protection of property, protection of aquatic resources, and
protection of water quality are complementary objectives. Integrated approaches
address each of these objectives.
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1.2 Potential Stormwater Impacts will Accelerate Due to
Population Growth Pressure and Climate Change

In the future, there will be more runoff volume to manage due to the combination of:

O Population Growth — resulting in more land development plus re-
development / densification of existing urbanized areas

O Climate / Weather Change — resulting in both increased seasonal
rainfall and more frequent ‘cloudbursts’

Population Growth Pressure

Only about 5% of BC is suitable and/or available for human development. The majority of
the land area — about 90% - is owned by the Crown and is mostly mountainous terrain. The
balance (5%) is protected within the Agricultural Land Reserve. The limited supply of
developable (and available) land is a driving force for change. The majority of he
developable land in BC is located in the southwestern portion of the province.

As regional populations grow, more and more people will need to be accommoda
existing development areas. This will result in some rural areas becoming increasi
entr

suburban. Similarly, suburban municipalities that are close to the major populaﬁoﬁ
S

will become more urban as they densify. The rate and scale of development in 1
already transformed most suburban development areas, especially in southern BC.

includes Greater Vancouver, the lower I'raser Valley east to
Vancouver Island. The total population has reached 3 mil
provincial total of 4 million, and is projected to double within the

If there were no change in the way that land development addressed stormwater, this
increase in population would lead to an increase in impervious area, with resulting
stormwater impacts.

The pending land use change brings into focus the need for more effective strategies to
reduce stormwater-related impacts on property and aquatic ecosystems.
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Need for Early Action

BC is ‘land short’. Population growth pressure will lead to increased impervious area and
will place pressure on species at risk. For these reasons, there is a need to accelerate the rate
of change so that stormwater management is integrated with land use planning sooner rather
than later. Figure 1-9 illustrates the potential for flooding in the urban environment.

o

i

Figure 1-9 Flooding in the Urban Environment

Climate Change

Rain gauge data for southwestern British Columbia suggest that precipitation frequency,
intensity and duration are changing compared to the mid-20™ century. Research by the
University of British Columbia and Environment Canada implicate global climate change as
the primary contributor to these observed trends.

Environment Canada models project increasing fall and winter precipitation, decreasing late
spring-carly summer precipitation, and more intense rainstorms (i.e. ‘cloudbursts’).
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1.3 Integrating Stormwater Solutions with The Stormwater Management Dilemma
L d Ch Figure 1-10 illustrates the stormwater management dilemma — how can stormwater managers
ana use ange facilitate population growth and land development, while preserving the natural environment

and preventing flooding in urban areas at the same time?

Many existing older urban areas in BC have been developed without stormwater
management, and have suffered the related property and ecological impacts. Local
governments in these areas are facing extraordinary costs and difficulties to reduce the
impacts.

Recent Approaches Have Only Provided Partial Solutions

Emphasis in recent years has been on provision of community detention storage ponds in new
developments.  Although these ponds provide a partial solution, they only treat the
consequences of increased impervious area, not the source.

Recent research by the University of Washington has shown that, in most cases, detention
ponds mitigate flooding but do not prevent the ongoing channel erosion that creates property
and fisheries impacts. Detention solutions also often do not support the sustained stream base
flow that is critical to many fish populations in dry months.

In some areas of BC, especially in regional districts outside of the Greater V U
Regional District and the Capital Regional District, there is as yet little co@rdina
stormwater planning. even though urbanization and related impacts are acceleraj

Preventing Stormwater History from Repeating Itself

By examining past experience, it is evident that the contemp ro to drainage is
changing, from being reactive to being proactive. Now, the focu venting problems
at the source, by integrating stormwater management with land use'planning so that:

O Decisions about land use change are made with a full awareness of the potential
consequences for stormwater management

Figure 1-10 The Stormwater Dilemma

O Conversely, stormwater management principles influence the details of land use
and site planning
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14 Local Government Responsibility for Drainage

The courts see the impact of drainage on property as a ‘nuisance’, where a landowner’s use
and enjoyment of his or her lands are interfered with as a result of actions or conduct on
neighbouring lands. The courts have established precedents concemning the following:

O Right to drain land (allowing surface water to escape in a way provided by
nature)

O Right to block drainage (surface water draining from higher land, as opposed to
water in a natural stream)

O Measures of damages (damages will be awarded where liability is established)

In British Columbia, the Local Government Act has vested the responsibility for drainage
with municipalities. This Ac¢ also enables local governments to address stormwater
management much more comprehensively than in the past. The challenge is to use this
legislation to achieve comprehensive goals and objectives in appropriate and effective ways.
Division 6 of the Act (Sections 540 — 549) gives local government the direct power to
manage stormwater: bitprdworw gp.gov.boca/siatreg/stat/00323 15 himdpadid_divigiond

Liability for Downstream Impacts Due to Changes in the Water Balar@'

With the statutory authority for drainage, local governments can be held
nuisance caused by drainage to downstream property owners. To assist in unide

scope of local government liability, three relatively recent cases are ypres€nted
e

e
ing the
. In all

three cases, the Court of Appeal in the Province of BC has upheld the dégisi
underscore the responsibility of local government for stormwate

ese cases
gement.

District of Abbotsford
d) p. 377 - 387.)

Case 1 - Indexed as: Kerlenmar Holdings v. Matsqui (District) a
Judgement - June 1991 (From British Columbia Law Reports 56 B.C.L. R.

A creek running through the plaintiff’s farmland flooded regularly, and after 1971 the
agricultural capacity of the land deteriorated as a result. The plaintiff brought an action in
nuisance, attributing the flooding to increased wurbanization in the two defendant
municipalities, whose storm drains were releasing more and more water into the creck.
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The trial judge awarded damages for loss of income and the municipality was required to
purchase the plaintiff’s lands.

Case 2 - Indexed as: Medomist Farms Ltd. v. Surrey (District)
JTudgement — December 1991 (From British Columbia Law Reports 62 B.C.L. R. (2d) p. 168-177.)

The defendant mup
a drainage ditch. T
west of and

absorb water,

held aroad allowance across the plaintiff’s land, along which ran
& municipality permitted residential development on lands to the
iff’s land. The development reduced the surface area available to
sing more runoff into the drainage ditch.

Although previously overflowed during winter wet weather periods, it now
occasiol ovesflowed during the growing season as well as a result of the upstream

resi velopment. The ftrial judge awarded damages for crop losses and ordered
co tifn of a permanent pumping station.

se 3 - Indexed as: Peace Portal Properties Ltd. v. Corporation of the District of Surrey
Judgement - May 1990 (From Dominion Law Reports 70 D.L. R. (4th) p. 525-535.)

The plaintiff operated a golf course in the defendant municipality. A creek bisected the
course. The municipality had incorporated the creek into its’ drainage system. Because of
increased urbanization there was a substantial increase in the flow in the creek, which caused
erosion.

The plaintiff attempted to resolve the problem by replacing the natural channel of the creek
with a concrete flume in the 1960s. This worked for a time, but with further urbanization and
increased flow, new erosion occurred which also damaged the flume. The plaintiff proposed
certain remedial work and sought contribution from the defendant. The defendant rejected
the request.

The plaintiff completed the remedial work, in the process raising some of the greens and
fairways. He then brought action against the municipality to recover the cost. The trial judge
concluded that the evidence amply supported that nuisance of the increased flow caused the
erosion and the municipality was held responsible.
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Authority to Implement Integrated Stormwater Solutions

Local governients have extensive and very specific tools available to them. They also have
the discretion to use them or not. Decisions about a local government’s appropriate level of
involvement in stormwater and stream corridor management must therefore be guided by a
set of clear, broadly agreed-upon objectives, as well as an understanding of the need for
balance with other competing objectives and interests.

Some key Local Government Act planning, regulation, development approval and servicing
provisions applicable to stormwater management are summarized below:

Regional Growth Strategy and Official Community Plan Goals
Section 849 (2) provides goal statements for:

O Protecting environmentally sensitive arcas
O Reducing and preventing air, land and water pollution
O Protecting the quality and quantity of groundwater and surface water

Prohibition of Pollution
Section 723.1 enables local governments to enact bylaws prohibiting water pollution 0
impose penalties for contravening these.

Soil Deposit and Removal (Erosion Control)

Section 723 enables local governments to include erosion control an

requirements associated with soil deposition and removal. \

t, for instance, generate

ntion

Zoning

Section 903 enables the prohibition or siting of regulated land use
non-point source pollution.

Environmental Policies

Section 879 enables Official Community Plans (OCPs) to include “policies of the local
government relating to the preservation, protection and enhancement of the natural
environment, its ecosystems and biological diversity”.
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Development approval information areas or circumstances (Section §79.1) enable the
designation of areas or circumstances, or arcas for which in specified circumstances,
development approval information may be required.

Runoff Control

Section 907 enables local governments to set maximum percentages of areas that can be

covered by impermgdb aterial and to set requirements for ongoing drainage management.

Landscapin

Section 909 les local governments to set standards for and regulate the provision of
landscapi oses of preserving, protecting, or restoring and enhancing the natural
enviro t (%@ requiring streamside vegetation).

De nt Permit Areas

ent permit areas designated in an Official Community Plan (see Section 919.1)
anitot be altered, subdivided, or built on without a development permit. The permit can

tain conditions for the protection of the environment.

Subdivision Servicing Requirements

Section 938 enables a local government to “require that, within a subdivision™... “a drainage
collection or a drainage management system be provided, located and constructed in
accordance with the standards established in the bylaw™.

In addition to the above, other stormwater management powers can be found in provisions
dealing with building regulations, contaminated sites, development cost charges, ditches and
drainage, dikes, development works agreements, flood protection, farming, highways,
improvement districts and specified areas, park land, regional district services, sewage
systems, subdivision, temporary commercial and industrial use, tree cutting, utilities, water
and waste management.

{Note: The section references quoted above are expected fo change over time. Some of these changes
will resulf from implementation of the Community Charter process in the near fitture.)
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15 History and Evolution of Stormwater Management

The evolution of stormwater practice in North America is set against the backdrop of social
change, and changes in stormwater management philosophy.

North American Context

Modern urban stormwater infrastructure was born in the post-World War I era, consisting of
efficient drainage systems with catch basins and pipes leading to the nearest stream. \

Some time after World War 1II it became apparent to engineers throughout North America
that the fruit of an efficient stormwater system was downstream flooding and channel
erosion. By the early 1970s, this resulted in a new idea to solve flooding forever: on-site

detention.

In the 1970s, the literature began to reflect a new concept: stormwater master planning. The
idea was that engineers could construct a hydrology model (how much water, how often?)
and a hydraulic model (how fast and high does the water from the hydrology model go?) of a

watershed and then analyze scenarios until they found the perfect solution to floodi
problems — whether current problems or those only imagined. Q
€

By the mid-1980s, literally hundreds of master plans had been developed. But f
being implemented the way they were planned. The cycle was one where local governmeiits

typically proceeded from flooding to panic to planning, and then to procrasti c
next flood.
In the late 1980s, a new breed of approaches emerged as water qualififandibiQ-assessment

and created
a 1eal or perceived
and regulation.

were added to the mix. Each solved the immediate problem of
a more insidious problem of its own. Knowledge and technolo
need for higher, more demanding levels of stormwater manageme

ast p

The 1990s saw the introduction of ‘watershed-based” approathes and ‘low impact
development’.

Being aware of the changes in approach makes it increasingly less acceptable to do business
as usual. The challenge ahead is to define and then actually demonstrate that a healthy
watershed approach produces the full range of effective results in an efficient manner.
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British Columbia Context

Before the 1970s, comprehensive urban drainage planning was a rarity in British Columbia,
in part because there was no senior government funding for drainage projects. By the 1970s,
however, drainage had emerged as an issue in the suburban areas because of flooding
problems and resulting litigation. In the mid-1970s, the cities of Surrey, Nanaimo, West
Vancouver (because of the July 1972 flooding that resulted in a catastrophic washout of the
Upper Levels Highway during construction), and Kelowna were among the first
municipalities to undertake major municipality-wide drainage studies. The history of modern
stormwater management in British Columbia is summarized as follows:

0 A Flows-and-Pipes Approach

Master Drainage Plan (MDP) and Stormwater Management Plan (SMP) have tended to
be used interchangeably in British Columbia over the past 25-plus years. A number of
suburban municipalities (e.g. City of Surrey) continue to use the term MDP. The term
SMP became popular in the late 1970s as ‘management’ became a catch-phrase for all
infrastructure planning activitiecs. The basic engineering approach did not materially
change. Typically, an MDP was the ‘flows-and-pipes’ product resulting from a
stormwater management strategy.

o AnEnvironmental Approach
In the 1989 through 1990 period, the City of Burnaby was the first municipality to a
what was initially called an ‘environmental approach’ to master drainage planni
characterization reflected the evolution from a strictly engineering to an interdi
team approach over a 6-year period for the Western versus Eastern Secto
of the Big Bend Area in the Fraser River floodplain. The drivers
impact of construction of the Marine Way arterial highway on eRisti arlget”gardens,
and the landfilling and conversion of undeveloped wetlands to industii

0 A Stream Stewardship Approach
In 1992, the District of Maple Ridge adapted the Burnaby | in developing both a
Stormwater Management Strategy and a Master Drainage Planor the Cottonwood Area.
At about the same time, the federal/provincial Land Developiment Guidelines and the
provincial Urban Runoff Quality Control Guidelines were both published. Completed in
1994, the Cottonwood process showed how to make both sets of guidelines workable.
The environmental agencies described it as a “stewardship template’ because it applied
the concepts in the federal/provincial document titled Stream Stewardship: A Guide for
Planners and Developers, also published in 1994.
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0 Higher Levels of Interdisciplinary Integration
Integrated, ecosystem-based and watershed-based are terms that came into vogue at the
end of the 1990s, and are interchangeable. Table 1-1 describes four case studies that took
the Cottonwood template to successively higher levels of integration in terms of an
interdisciplinary team approach.

These case studies illustrate the transition from early environmental drainage to fully
integrated stor management. They have given meaning to a comprehensive
process for addl drotechnical and environmental concerns in order to develop
integrated solutio > protection of property and habitat.

Integrate Mr Management Planning

In Briti olufibia, the term Integrated Stormwater Management Plan (ISMP) has gained
wid ceptance by local governments and the environmental agencies to describe a
co ive, ecosystem-based approach to stormwater planning.

ose of an ISMP is to provide a clear picture of how to be proactive in applying land
se planning tools to:

O protect property from flooding, and

O protect aquatic habitat from erosion and sedimentation

Use of the ISMP term is unique to British Columbia. The City of Kelowna first used the term
in 1998 to make a clear distinction between ‘suburban watershed management” and the
Province’s existing ‘integrated watershed management’ process for natural resource
management in wilderness watersheds. This is an important distinction. Local government
typically has control over stormwater in residential, commercial and industrial land uses. It
does not necessarily have control over watersheds.

Local governments in British Columbia are changing. Those that are changing are providing
models for others to adapt and further evolve.
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Table 1-1 Origin and Evolution of Integrated Stormwater Management in
British Columbia

Year Municipality Project Name and Relevance

1996 | City of Kelowna Environmental Component of an
Integrated Strategy for Stormwater and
Stream Corridor Management:
The term ‘integrated stormwater management’ originated with the
Kelowna study. This distinction was important to the City. It
captured the essence of what the City was trying to accomplish
through its ‘environmental approach' to watershed protection.
In the Kelowna context, 'integrated' referred to the linkages between
watershed actions and stream corridor consequences. The study
was comprehensive in developing a science-based framework for
broadly defining watershed management objectives for the City's
nine drainage basins.

1997 | City of Surrey integrated Stormwater Management Strateg

Master Drainage Plan for the Bear Creek Walersh

llel wit na. It
rograph.
ydrologic
ave different

The Bear Creek study was undertaken in pa
considered all the runoff events comprising th
The emphasis was on how to integrate
criteria for sizing of stormwater control fa
functional objectives.

Two components were defined: ' ical described the
conventional engineering approach toy€onveyance of large runoff
events; while '‘enhanced hydro-technicalfgaptured the environmental
objectives in restoring the natural hydrology characteristic of the
small runoff events.

Year

Municipality

Project Name and Relevance

1998

GV.R.
Citysof Burn
itlam

of Port
oaay

Integrated Stormwater Management Strategy for
Stoney Creek Watershed

The Stoney Creek study was an inter-municipal pilot project, and
built on the base provided by the Kelowna and Bear Creek
experiences. The emphasis was on consensus -building (through a
workshop process) to develop a shared vision that integrated a
range of diverse viewpoints on the 10-person Steering Committee
that also included a community representative.

The foundation for strategy development was an assessment of the
natural resources to be protected. The deliverables included a 20-
Year Vision Plan and a 50-Year Vision Flan for stream preservation
and watershed enhancement, respectively. These plans established
targets for impervious area reduction.

2000

City of Coquitlam

Como Creek Integrated Stormwater Management
Plan — Flood Risk Management and Watershed
Restoration

Como Creek took the Stoney process to the next level of detail.
Como is the first urban drainage study in the Greater Vancouver
region to truly integrate the engineering, planning and ecological
perspectives through an inter-departmental, interdisciplinary and
inter-agency process that was guided by a Steering Committee of
senior managers, and that included community involvement in
development of the resulting plan.

The goal was to develop an integrated plan that resolved a chronic
flooding problem while over time restoring aquatic habitat. The
focus was on how to implement changes in land use regulation that
achieve the 50-year vision for impervious area reduction as the
existing housing stock is replaced.
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Provincial Enabling Initiatives

In 1992, the (then) Ministry of Environment, Lands and Parks published the Urban Runoff
Quality Guidelines and the Guidelines for Developing a Liquid Waste Management Plan
(LWMP).

In February 1994, the Ministry issued a policy statement to local government regarding the
need to incorporate a stormwater component in LWMPs.

In July 1997, the Provincial Government enacted both the Local Government Amendments

Act and the Fish Protection Act to give local governments new and improved tools to restore

and enhance, as well as to protect, the natural environment.

In 1998, the Ministry published a document titled Tackling Non-Point Source Water

Pollution in British Columbia - An Action Plan, which identified a series of tools and

strategies available to reduce and prevent non-point source pollution in rural and urban areas. @

The 1998 Non-Point Source Pollution (NPS) Action Plan

The 1998 Action Flan comprises six initiatives. The one that is particularly relevant to thi
Guidebook is Land Use Planning, Coordination, and Local Action. 'This initiative ad
both stormwater management and streamside protection. ILocal governments th
LWMPs are required to incorporate a stormwater management component. L.
themselves be required in critical areas where, for example, NPS pollution a

ICsSources.

Initiatives at the Regional Level
The Capital Regional District was the first jurisdiction to addr ater quality in an
LWMP for the Saanich Peninsula in 1996.

The Greater Vancouver Regional District Hrmally embraced stormwater management in
November 1994. This eventually led to formation of the inter-municipal and inter-agency
Stormwater Task Group in 1997 to tackle stormwater quantity and quality issues. The
ongoing role of this group is to formulate and guide implementation of a consistent regional
approach to stormwater management planning as part of its LWMP.
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Chapter Two

Developing/@ Cammon Understanding

Lversus Urban Water Balance

Rainfall Goes Before and After Development
istribution of Rainfall Over a Year
le of Soil, Vegetation and Trees in Capturing Rainfall

nderstanding Changes in Hydrology

O Relationship Between Impervious Area and Runoff Volume
Q Other Hydrology-Based Relationships
O Hydrology and Water Quality Objectives for Protection of Watershed Health

Factors that Limit the Health of Aquatic Resources

O Ranking of Limiting Factors

O Reference Impervious Area Levels for Land use Planning
O Measuring the Environmental Health of Creek Systems
O Other Washington State Research Findings

Managing Complexity

O Eliminate the Source of Problems

O Whatthe Science is Telling Us

O What Can be Done at the Site Level to Protect Watershed Health

O Objectives for Protecting Watershed Health in an Urban Environment
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2.1 Developing a Common Understanding

A science-based understanding of how land development impacts watershed hydrology and
the functions of aquatic ecosystems provides a solid basis for making decisions to guide early
action where it is most needed.

This chapter provides an overview of the science. It presents graphics that have helped
diverse audiences reach a common understanding about hydrology and the factors limiting
the ecological values of streams.

An understanding of the science is a critical underpinning of strategies to predict and manage
the potential impacts of stormwater related to land use change.

Research on the Effects of Urbanization on Fish

Aquatic habitats that influence the abundance of salmon and frout are the outcome of
physical, chemical and biological processes acting across various scales of time and space.
The environmental conditions that result from these processes provide the habitat
requirements for a variety of species and life history stages of fish and other stream
organisms.

Decline of Wild Salmon

Whether in pristine or heavily urbanized watersheds, the basic requirementsgor of
salmon and trout are the same. These basic requirements include: cool, ing ec of
pollutants and high in dissolved oxygen; gravel substrates low W ediment for
reproduction; unimpeded access to and from spawning and rearing areas;adequdte refuge and

cover; and sufficient invertebrate organisms (insects) for food.

Over the past century, salmon have disappeared from over 40% oftheir historical range, and
many of the remaining populations are severely depressed (Nehlsen\gr a/. 1991). There is no
one reason for this decline. The cumulative effects of land use practices, including timber
harvesting, agriculture and urbanization have all contributed to significant declines in salmon
abundance in British Columbia (Hartman et a/. 2000)
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Puget Sound Findings

In Puget Sound, a series of research projects have been underway for over 10 years to identify
the factors that degrade urban streams and negatively influence aquatic productivity and fish
survival. The streams and sites under examination represent a range of development
intensities from nearly undisturbed watershed conditions to watersheds that are almost
completely developed in residential and commercial land uses (Homer 1998).

For each watershe
calibrated to rainfa Physical stream habitat conditions, water quality,
sediment composition ment contamination, and fish and benthic organism abundance
and diversity W€re measuted and documented for each site.

The studi
hydrolo

t stream channel instability is a result of the urbanization of watershed
Thé®alteration of a natural stream’s hydrograph is a leading cause of change in
itat conditions. The physical and biological measures generally changed most
dting the initial phase of watershed development, as total impervious area changed
to 10%. With more intensive urban development in the watershed, habitat
ation and loss of biological productivity continues, but at a slower rate (Horner 1998).

e role of large woody debris in streams was recognized as a key factor in creating complex
channel conditions and habitat diversity for fish. Both the prevalence and quality of large
woody debris declined with increasing urbanization. In addition, development pressure has
had a negative impact on streamside (riparian) forests and wetlands, which are critical to
natural stream functioning,.

The impacts of poor water quality and concentrations of metals in sediments did not show
significant impact to aquatic biological communities until urbanization increased above
approximately 50% total impervious area.

Instream habitat conditions had a significant influence on aquatic biota. Streambed quality,
including fine sediment content and channel stability, affected the benthic macro invertebrate
community (as measured by the multi-metric Benthic Index of Biological Integrity (B-IBI)
developed by Karr (1991)). Negative impacts to fish and fish habitat from sedimentation
related to urban development have been documented (Reid ef a/. 1999). The composition of
the salmonid community was also influenced by a variety of instream physical and chemical
attributes.
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Summary of Puget Sound Findings

Alterations in the biological community of urban streams are a function of many variables
representing conditions that are a result of both immediate and remote environmental
conditions in a watershed. The research findings clearly demonstrate that the most important
impacts of urbanization that degrade the health of streams, in order of importance, are:

Changes in hydrology
Changes in riparian corridor

Changes in physical habitat within the stream, and
Water quality

0o oo

Further discussion of these impacts is contained in Section 2.4.

Georgia Basin Findings

Within the Georgia Basin, population pressures have caused urban sprawl, resulting in habitat
loss (B.C. MELP 2000). Freshwater fish population declines in this region are a partial result
of rapidly expanding urban development (Slancy 1996).

The aquatic ecosystems most directly affected by urbanization are the small streaQ
wetlands in the lowlands of the Georgia Basin and lower Iraser River Valleyfl Th
ecosystems are critical spawning and rearing habitat for several species of nati onids

)

(both resident and anadromous). In the Lower Fraser Valley, 71% of stream red
threatened or endangered, and a further 15% have been lost altogether urban

growth (B.C. MELP 2000). \

S
<
<
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A Science-Based Understanding

The widespread changes in thinking about stormwater impacts that began in the mid to late
1990s reflect new insights in two areas:

0 Hydrology, and
O Agquatic ecology

These new insight @ esult of improved understanding of the causes-and-effects of
changes in hydrolog @ about by urban development, and the consequences for aquatic
ecology. Asywe gain n@wgknowledge and understanding of what to do differently, a central
issue for wategshed protection becomes:

t e proper balance of science and policy that will ensure effective

impleémentation and results?

An interface is needed to translate the complex products of science into
achievable goals and implementable solutions for practical resource management.
This interface is what we now call a science-based understanding,

A reality for local government is that management decisions need to be made in
the face of significant scientific uncertainties about how exactly ecosystems
function, and the likely effectiveness of different recovery approaches.

The best path forward is a dynamic, adaptive management approach that will
allow local governments to monitor the effectiveness of their regulatory and
management strategies and make adjustments as their understanding grows.

In a co-evolving system of humans and nature, surprises are the rule, not the
exception; hence, resilience and flexibility will need to be built into the
management system.

Through a science-based understanding of the relationship between hydrology and aquatic
ecology, this chapter derives a comprehensive set of watershed protection objectives that
provide an over-arching framework for Parts B and C of this Guidebook.
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2 2 The Natural versus Urban Water Balance hard landscaping and exposed rock). Once a pipe system is installed to drain these

impervious areas, almost every rainfall results in runoft.

Rainfall landing on a site travels in four directions:

O Soaking into shallow ground and moving slowly through soils to streams -
interflow

O Percolating vertically into deep groundwater

0 Back up into the air — evaporation from surfaces and transpiration from leaves -
evaporranspiration

0 Flowing over the ground — surface runoff \

Because the total volume of rainfall equals the sum of the four components, this relationship
is known as the “Water Balance’. It is a core hydrologic concept. @

Urban drainage has traditionally focused on managing surface runoff. It is only recently that
the other three components have begun to receive serious attention, with the emphasis on
interflow. Although interflow was first defined in the 16™ century, its significance has been
largely ignored for over 400 years. It is now recognized that all four components need to be
considered as part of a comprehensive and integrated approach to stormwater yolu
management.

Where Rainfall Goes Before and After Development

Figure 2-1 illustrates how the Water Balance changes when natural
replaced by suburban development. By providing example per
highlights the magnitude of the additional volume of water that
drainage system after land is cleared. The actual percentages wi
but the relationships are universal.

On an annual basis, surface runoff from a forested or naturally etated watershed in the
Pacific Northwest is minimal as a proportion of total water volume. "Before development, the
flow that we observe in streams is actually interflow. After development, flow in streams
typically originates as surface runoff.

As a watershed is cleared, surface runoff volume increases in proportion to the percentage of
impervious surface area, defined as non-infiltrating surfaces (e.g. concrete, asphalt, rooftops,
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Example Annual Water Balance

NATURAL
CONDITIONS |

Figure 2-1
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Distribution of Rainfall Over a Year

Understanding how rain falls over the course of a year is fundamental to understanding the
Water Balance and how to manage its components. Tigure 2-2 is an example of a typical
distribution of annual rainfall volume. While total rainfall can vary significantly between
regions, the distribution pattern is universal for British Columbia.

Example Distribution of Annual Rainfall

Note: approximate percentages hased on case
study experience from the Georgia Basin

8

frequently occuring small storms

infrequent large storms

i
20%

BEEEERE

Percent of Total Annual Rainfall Volume
(in an average year)
oo

@

Less than 30mm From 30mm to 60mm

Rainfall Event Size

Figure 2-2

2-5

Role of Soil, Vegetation and Trees in Capturing Rainfall

The relevance of Figure 2-2 is in making the case that the frequently occurring small rainfall
events hold the key to protecting the Water Balance in the urban environment. Small rainfall
events typically account for 75% of the annual rainfall volume.

Because the majority of rain falls in small amounts, soil and vegetation are generally able to
absorb and infiltrate i@t falls — this is why interflow and evapotranspiration are maximized
and surface runoff. iZed in a forested environment.

In a natural condition
dic and deco se, they

ed surface soil layers are highly permeable. As surface plants
ovide a layer of organic matter which is stirred and mixed into the

situation, preservation and/or restoration of soil, vegetation and trees can help to:

Recharge interflow
Protect baseflow

Minimize runoff

Water Balance Objectives for Protecting Watershed Health

In terms of preventing land development and related human settlement activities in the urban
environment from impacting the Water Balance, British Columbia case study experience has
resulted in identification of the following objectives for a truly healthy watershed:

0 Objective 1 - Preserve and protect the water absorbing capabilities of soil,
vegetation and trees.

O Objective 2 - Prevent the frequently occurring small rainfall events from
becoming surface runoff.
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2.3 Understanding Changes in Hydrology

Stormwater management practitioners now commonly use the phrase ‘changes in hydrology’.
Figure 2-3 presents a basic definition of this phrase:

Changes in Hy§\\ ay
O G S X
e

Figure 2-3

Relationship Between Impervious Area and Runoff Volume

Figure 2-4 illustrates the progressive changes in hydrology that result when land use c e
alters the Water Balance. Replacement of natural vegetation and soil with i io
surfaces reduces infiltration and evapotranspiration. The total runoff volume inc‘g
shown in red), and so does the Mean Annual Flood (MAF), a statistical ratin

peak flows in a creck system.

ses (as
al
The MAT is defined as the channel-forming event because the cl@s8-scdtio f stream
channels tend to reach equilibrium with the MAF. When the MAF 1n , the channel
erodes to expand its cross-section. A critical parameter for wate 0 is the number
of runoff events per year that equal or exceed the natural e more frequently the
natural MAF is exceeded, the greater the channel instability, leadingto habitat degradation as
a result of erosion and sedimentation.

A second critical parameter is the ratio of the MAF to the winter baseflow. Washington State
research indicates that 20:1 is a threshold ratio for coastal fisheries biodiversity and
abundance.
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Other Hydrology-Based Relationships

Impervious Area and Water Quality

Not only does more impervious surfaces mean more runoff volume, it also means there is
more surface area (e.g. roads, parking lots) available to collect pollutants which then wash off
into receiving streams when it rains. Most stormwater runoff receives no treatment before it
is discharged to streams.

More runoff volume also means there will be more instream erosion and more frequent
turbidity (or dirty water).

Another measure of changes in hydrology is the level of total suspended solids (TSS) in a
creek system. TSS comprises the direct wash-off from impervious surfaces, plus sediment
that erodes from stream bottoms and sides. TSS acts as a carrier of other pollutants such as
organics, hydrocarbons and metals.

Interflow and Baseflow

Yet another measure of changes in hydrology is the Mean Annual Discharge (MAD). This is
the average flow over the year. MAD is applied when assessing the relative magni
summer baseflows.

The interflow component of the Water Balance sustains baseflow. In fact, interflow({€an kegp
creeks flowing for months after winter rainfall stops. Interflow recharge d d e
integrated hydrologic function of soil, vegetation and trees. If interflow i %eﬂow

re
is reduced.
& periods of

When considering both community water supply and fisheries ne
prolonged dry weather, a generally accepted criterion in British ia fof Water Balance
assessment purposes is that minimum baseflows should equal 109
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Hydrology and Water Quality Objectives for Protecting Watershed Health

In terms of mitigating the impacts of impervious area on watershed hydrology, British
Columbia case study experience has resulted in identification of the following hydrology-
based objectives for a truly healthy watershed:

0 Objective 3 — Provide runoff control so that the Mean Annual Flood (MAF)
hat for natural conditions.

inimize the number of times per year that the flow rate
the natural MAF is exceeded after a watershed is urbanized.

Q ctive 3¥— LDstablish a total suspended solids (TSS) loading rate (i.e
ilo per hectare per year) that matches pre-development conditions.

tive 6 — Maintain a baseflow condition equal to 10% of the Mean Annual

ischarge (MAD) in fisheries-sensitive systems.
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2.4 Factors that lelt the Hea"h of Aquatic Resources Their work has also resulted in a science-based understanding that, in turn, has enabled the

definition of reference levels for land use planning.

A science-based understanding of the factors that limit the health of aquatic resources leads to
reference levels of impervious area for planning purposes. This understanding provides the
basis for setting performance targets and developing site design criteria. 4

Reference Levels for Land Use Planning

IAt 10%, biodiversity and abundance initially impacled

Ranking of Limiting Factors

Research by the University of Washington (Ilorner and May 1996) clearly demonstrated that B-BI = 30is the e .
) . . s thresh | for . .
the factors limiting the ecological values of urban streams are, in order-of-priority: creck h o s .

1. Changes in Hydrology -
(reater volume and rate of surface runoff caused by increased impervious area E

Benthic Index of Bioti

By 30%, most urban walersheds may be
unable to sustain abundant self-supporting
populations of cold-water fish

and densification of the road network.

2. Disturbance and/or Loss of Integrity of the Riparian

C id 1 20 30 40 50 60 70
orridor - S ) Total Impervious Area (%)

Clearing and removal of natural vegetation in riparian (streamside) arcas. Creek Health (B-IBI) Versus Impervious Land Cover
3. Degradation and/or Loss of Aquatic Habitat within the "
Stream - . . . A 4— | Acute aquatic life criterion

Caused by erosion and sedimentation processes, bank hardening, and r valjof 80 e . .

large organic debris; aquatic habitat degradation is a direct resul es in !

50
hydl‘OlOgy (Factor # 1)' % Fish would already be gone by they

fime pollufant loading s & faclor in
fish survivability

e
=

o
=

. Water Quality
. Threshold @ 60%

- - *
Hydrology
' {: (1] Threshold @ 30%'

1 20 30 40 50 60 70

The work of Horner and May has had a profound impact in changing the way stormwater . Total Impervious Area (%)
professionals view the relationship between watershed impervious area and stream health. Water Quality Versus Watershed Impervious Land Cover

4. Deterioration of Water Quality -
Increased sediment load due to more runoff volumeNeausingyghannel crosion.
Pollutant wash-off from land uses, deliberate wasté\dig€hafiges and accidental
spills.

[
p=

—_
.

Figure 2-5 illustrates the research findings for two of these factors: changes in hydrology (#1)
and deterioration in water quality (#4).

Total Zinc Event Mean Concentration (Ugll)
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Figure 2-5

Reference Impervious Area Levels for Land use Planning

The scientific correlations presented on Figure 2-5 are simplified in the table below. The
objective is to provide points of reference for integration of stormwater management with
land use planning. This simplification will at least enable informed decision making. In

reality, land use and stream health changes occur along a continuum.

Impervious Biophysical Significance of the Reference Level
Percentage
10% Fisheries biodiversity and abundance are initially and significantly impacted
30% Most urban watersheds in the Pacific Northwest may be unable to sustain
abundant self-supporting populations of cold-water fish
60% Pollutant loading would theoretically be a significant factor in fish stirviva
except cold-water fish would likely already have been extirpate
hydrological changes and related degradation of the aquatic h@bi

Measuring the Environmental Health of Creek Syste

Figure 2-5 refers to a Benthic Index of Biological Integrity (B-1B1) Seore as an indicator of
creek health. B-IBI is a multimetric benthic macroinvertebrate index’designed and calibrated
for use in the Pacific Northwest. Each of the metrics it incorporates (e.g. total number of
taxa, number of pollution tolerant taxa) was chosen for its consistency in responding to
several types of human disturbance, including urbanization, forestry, agriculture and
recreation. B-IBI is also useful because it is very sensitive to slight changes in a watershed.
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Benthic invertebrates are used because anadromous fish species in the Pacific Northwest are
subject to significant environmental pressures unrelated to their home watershed. These
outside influences affect their distribution, diversity and abundance, making it ditficult to use
fish population measures as indicators of stream health.

Other Washington State Research Findings

Riparian Corridor

] at/any given site, any one of the four factors can limit biologic
health. Research by th rersity of Washington (Karr and Morley 1999) as well as a series
of studies s arized by Millar (1997) demonstrate the importance of healthy riparian
corridors. nce or absence of healthy riparian forest greatly affects a stream’s
biologicd in otherwise similar watersheds with similar total imperviousness.

A ; sted riparian corridor can partially compensate for impervious surfaces in a
wa edy In contrast, a cleared riparian corridor results in a damaged stream even in a
c with low impervious area.

Density of Road Networks

Another significant finding is that the density of road networks also provides an excellent
way to closely track total impervious area and associated impacts. This is because of the
drainage system pattern associated with nearly all roads.

Drainage ditches collect surface water and interflow and transport it immediately to streams.
Resulting changes in stream-system hydrology are similar to the effects of increased
impervious surfaces.

Biophysical Objectives for Protecting Watershed Health

In terms of preventing changes in hydrelogy from impacting aquatic resources, Washington
State research has resulted in identification of four objectives for defining a truly healthy
watershed — that is, one that can support self-sustaining populations of wild salmon:

0 Objective 7 - Limit impervious area to less than 10% of total watershed area.

O Objective 8 - Retain 65% forest cover across the watershed.
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2.5 Managing Complexity

There is a logical link between changes in hydrology and impacts on watershed health,
whether those impacts are in the form of flooding or aquatic habitat degradation. The link is
the volume of surface runoff that is created by human activities as the result of alteration of
the natural landscape (i.e. through removal of soils, vegetation and trees).

Eliminate the Source of Problems

The key o protecting watershed health is to maintain the Water Balance as close to the
natural condition as is achievable and feasible. But protecting the interflow and evapo-
transpiration components requires major changes in the way we develop land (i.e. if we are to
preserve and/or restore soils, vegetation and trees). Understanding the cause-and-effect
relationship between hydrology and biology provides credibility for a change in approach
from only dealing with consequences, to also eliminating the source of problems. This shift
in thinking is illustrated by Figure 2-6 below.

Science-based credibility helps people accept new ways of thinking. But to maintain
credibility, it is ke

Figure 26
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What the Science is Telling Us

The science is explicitly telling us that major biophysical changes occur once the impervious
percentage of a watershed reaches about 10%. Beyond this threshold, the change in the
Water Balance triggers watercourse erosion, which in turn degrades and/or eliminates aquatic
habitat.

The science is implicidggtelling us that where urban land use densities are produced. the focus
should be on wha) @ @be done at the site level to effectively mimic a watershed with
only 10% imperviotu§a @ 1 in doing so reduce runoff volume to the same 10% level.

The science so impligifly telling us that capturing rainfall at the source for the frequent
small events in large part maintain or restore the natural Water Balance.

W e Done at the Site Level to Protect Watershed Health

Th angial and staff resources of local government are limited. Therefore, those resources
t vested wisely to maximize the return-on-effort. Common sense says that the best

e will be at the site level where local government exerts the most influence, and can

refore make a cumulative difference at the watershed scale.

A Starting Point for Early Action

Common sense says that we now have sufficient science-based knowledge and understanding
for local government to make some decisions, and to get on with implementing early action
in at-risk areas. More data to refine the science is desirable when there is time and resources,
however, there will be situations where excessive data collection becomes a barrier to
effective action in the face of an immediate risk.

Strategic data collection required is to understand the historic Water Balance. the current
Water Balance if the watershed is partially developed, and the proposed changes to land use
in the watershed.

Looking ahead to the discussion in Parts B and C, the objectives of most ISMPs will include
trying to maintain or restore the natural Water Balance as development or re-development
proceeds. Improved understanding of how to do that will evolve hrough demonstration
projects that test and refine solutions to aquatic habitat and receiving water quality
challenges.
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A Starting Point for Early Action

Common sense says that we now have sufficient science-based knowledge and understanding
for local government to make some decisions, and to get on with implementing early action
in at-risk areas. More data to refine the science is desirable when there is time and resources,
however, there will be situations where excessive data collection becomes a barrier to
cffective action in the face of an immediate risk.

Strategic data collection required is to understand the historic Water Balance, the current
Water Balance if the watershed is partially developed, and the proposed changes to land use
in the watershed.

Looking ahead to the discussion in Parts B and C, the objectives of most ISMPs will include
trying to maintain or restore the natural Water Balance as development or re-development

proceeds. Improved understanding of how to do that will evolve through demonstration

projects that test and refine solutions to aquatic habitat and receiving water quality @

\\Q
\
v
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Objectives for Protecting Watershed Health in the Urban Environment

The three sets of objectives for a truly healthy urban watershed are brought forward from the
previous sections and consolidated below. The purpose is to provide an integrated
framework for guiding the actions of local governments within their sphere of responsibility
and influence.

Water Balance

0 Objective 1 - Preserve and protect the water absorbing capabilities of soil,
vegetation and trees.

0 Objective 2 - Prevent the frequently occurring small rainfall events from
becoming surface runoff.

Hydrology / Water Quality @
0 Objective 3 — Provide runoff control so that the Mean Annual Ilood (MAT)

approaches that for natural conditions.

0 Objective 4 — Minimize the number of times per year that the flow r
corresponding to the natural MAF is exceeded after a watershed is urbanize

O Objective 5 — Establish a total suspended solids (TSS) loading (1.
kilograms per hectare per year) that matches pre-development condition

0 Objective 6 — Maintain a baseflow condition equal to 10% of th ual

Discharge (MAD) in fisheries-sensitive systems. \\

otal watershed area.

Biophysical

0 Objective 7 - Limit impervious area to less than 10%
0 Objective 8 - Retain 65% forest cover across the waters

O Objective 9 - Preserve a 30-metre wide intact riparian corridor along all
streamside areas.

0 Objective 10 - Maintain B-IBI (Benthic Index of Biological Integrity) score
above 30.
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Evolution of the Integrated Approach
Change in Approach: from Reactive to Proactive
a Volume Reduction is the Key to Property and Environmental Protection
0 The Evolving Role of Governments in Integrated Stormwater Management
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3.4 Integrated Stormwater Management Planning
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3.5 The Relationship between Stormwater and Land Use

a Ten Principles

3.6  AGuidetoPartB

a Case Studies
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3.1 Overview and Context

An integrated approach recognizes that land use changes outside a stream corridor result in
changes within the corridor. The impact of land development in changing both stormwater
quantity and quality can trigger progressive loss of biodiversity and abundance of aquatic
species within the corridor.

Connecting the Natural and Built Environments

Integrated, or watershed-based, stormwater management recognizes the relationships between
the natural environment and the built environment, and manages them as integrated
components of the same watershed. These relationships are illustrated in Figure 3-1.
Traditional drainage practices concentrated on peak flow rates and overlooked the importance
of volume management. Integrated solutions manage both volume and flow rates.

Integration Means Tackling both Stormwater Quantity and Quality

Integrated stormwater management includes attention to both stormwater quali d
quantity. ~ Water quality impairments correlate with increased watershed C
imperviousness, as well as with increased population density. Rainfall washes fineSedi
from hard surfaces into piped systems that discharge into receiving waters. a
develops, the total volume of sediment loading increases. @

i

‘The majority of trace metals and hydrocarbons, for example, are assogittedigwithi*suspended
sediment. Hence, it is common sense that reducing stormw: Vo will" also reduce
sediment loading and reduce aquatic pollution. When stormwa mfiltrated through soil,
many sediment-bound contaminants are removed by filtratio imilarly, constructed
wetlands can also act as settling ponds to remove and treat suspefided sediments in runoff.

Other stormwater treatment technologies are available commerdfally and may become
important as development intensifies.

Programs that increase public awareness of common non-point source pollutants in the home
and business will also contribute to reduced pollutant loads. Other more rigorous source
control programs (e.g. bylaws) may also become necessary as land use intensifies.
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Blending Policy, Science and Site Design

Integrated stormwater management blends policy, science and site design through an
integrated approach. Key steps are:

o Policy -
Identify goals, objectives, locations and guidelines for both land use development and
stormwater management. Organize priorities and financial and administrative support.

stream degradation, and other policy objectives. This understanding leads to realistic

0 Science -
Build a science-based understanding of the link between urban development impacts, \
performance targets and design criteria for each watershed catchment.

o Site Design -

Identify site design practices that support the policy objectives and meet the performance
targets. Once identified, these site design practices must be allowed and supported at the
policy level. Changes to development standards and regulations are also needed to
enable better site design practices.

Policy, science and site design are blended through a participatory and interactive proeess
where technical products are developed and presented at a series of working sessi
stakeholders. The objective is to reach consensus on a shared vision that is practi d
achievable, and that will be supported by the community. Community suppg

moving from planning to action. Chapter 11 elaborates on this topic. \

3-2

Page 156 of 846 Page 124 of 318



Status: Registered Doc #: CB215820 RCVD: 2022-09-13 RQST: 2024-02-15 14.19.01

STORMWATER PLANNING: A GUIDEBOOK FOR BRITISH COLUMBIA May 2002
PART B — INTEGRATED STORMWATER MANAGEMENT SOLUTIONS

3.2 The Transition from Traditional to Change in Approach: from Reactive to Proactive
Integrated stormwater solutions ensure protection of both property and ecosystems. Past

Integrated Stormwater Management drainage practices only dealt with the consequences of land development. An integrated
approach also attempts to eliminate the source of problems.

Evolution of the Integrated Approach Figure 3-2 illustrates what is involved in moving from an ‘end-of-pipe’ approach that solves
problems after the ne that is proactive in preventing problems from occurring.

Stormwater management has evolved over the decades, and continues to evolve. The
following comparison captures the key clements of the transition from a traditional, 1980s
approach, to an integrated approach in the 2000s. The integrated approach still incorporates

the traditional scope of engineering work, but builds on it to achieve environmental as well as u \
drainage objectives, as the following table demonstrates: “Iements Of Tfﬂ“SK\

. . . . \i‘ e reason to change /

TRADITIONAL is defined as: INTEGRATED is defined as: N‘\\W‘%\\“&\“&w‘&% A
v Drainage Systems ::> v Ecosystems & %&ﬁ%ﬁi&@ :
v Reactive (Solve Problems) ::> v Proactive (Prevent Proble \\\\“\\:\X\%\\\\ N
v Engineer-driven —> |v Interdisciplinary Team-dri &\‘M\\\\\\\\\\\\\ L
v PlrotectProperty I::> v Pr.ot.ect Property and Resgurce \\\\\m\i‘i\\:\:\;\i\;\igw W
v Pipe and Convey |::> v Mimic Natural Proges N @@k\\\\
v Bureaucratic Decisions —> |v Consens Deeiglons ¥ making the change
v Local Government Ownership ::> v
" i no) —> | Figure 3

An integrated approach to stormwater planning is inter-departmental, interdisciplinary and
inter-agency. It also involves community representatives in the planning process. These
clements and their significance are explained in later chapters in Part C.

3-3
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Volume Reduction is the Key to Property and Environmental Protection

To avoid aquatic habitat and water quality impacts and protect property, it is necessary to
decrease the volume of runoff that flows to streams, thereby creating a situation that mimics
or approximates a naturally vegetated watershed. Past stormwater management practices did
not accomplish this because they focused only on the conveyance and/or detention of the
extreme storms.

Extreme storms occur rarely. DBecause the small, frequently occurring rainfall events
represent the bulk of total rainfall, the key to runoff velume reduction is to capture those
events at the source. If they can be captured and restored to their natural hydrologic
pathways (through infiltration and re-use within a development site), then the majority of the
total annual rainfall will be managed in a manner approximating a natural system.

Strategies to Reduce Runoff Volume and Flow Rate

Integrated solutions reduce the volume and the rate of surface runoff from the built
environment by a combination of three strategies:

0O Minimize creation of impervious area, e.g. by using pervious surfaces, nafggo
roads, skinny buildings, etc.

0 Install hydraulic disconnects that return local runoff from impervious surfages bagk
into the ground or re-use it within the development site.

O Store runoff and release it slowly. Ideally this storage wo dis
infiltration device prior to discharge to a watercourse.

'c to an

In summary, integrated stormwater management recognizes that{flog
aquatic habitat and improvement of water quality are all complem
have the same starting point — increased impervious arca leads to ing

pitrol, protection of
ary objectives. They all
cases in runoff.
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The Evolving Role of Governments in Integrated Stormwater Management

The goal in BC is to develop integrated stormwater solutions that will ensure protection of
life, property, aquatic habitat and water quality. Achieving this goal requires alignment of the
roles and responsibilities of the different levels of government.

Local government has responsibility for land use decisions. Local government is also
responsible for protg@tio) of property. Because of the direct relationship between land use
development and § Q atctimpacts, local government must play a primary role in aquatic
habitat protection and<e on related to stormwater management.

Recent chan,%: Local Government Act have expanded the mandate for municipalities
and regio hstr o manage runoff and impervious area.

In e expanding role of local governments in stormwater management, a key
obj ¢ Guidebook is to provide a pragmatic, integrated and science-based approach

ter planning. This will enable local governments and landowners to make long-
termjland use and development decisions with more confidence.

Providing Economy and Certainty During a Period of Transition

During this period of transition from traditional drainage practice to integrated stormwater
management, there is uncertainty as to what roles various levels of government and the
private sector should play in stormwater management, and who pays.

Part C of the document suggests partnerships among various levels of government. Senior
governments recognize the importance of being proactive in developing strong and lasting
partnerships with local governments.

'The Guidebook presents an adaptive methodology for moving from planning to action. This
methodology focuses the limited financial and staff resources of governments on
implementing early action where it is needed most. It explains how to select conservative
strategies to guide early action. It also provides a framework for reducing the costs of these
strategies through ongoing monitoring and evaluation.

34
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3.3 Plan at Four Scales - Regional, Watershed,
Neighbourhood and Site

What the Cell is to the Body, the Site is to the Region

Just as the health of the human body is dependent on the health of the individual cells in it, so
too is the health of the suburban region dependent on the health of the individual site — this is
an over-arching theme.

A guiding principle is to plan at four scales to ensure that solutions are both integrated and
cascading, The scales are the region, watershed, neighbourhood and site, as shown in the
adjacent table.

Cascading Hierarchy for Integrated Solutions

The objectives for stormwater management are referenced to, and defined by, the cascadi
hierarchy shown to the right. Each successive level provides more specific details as t at
is to be accomplished, and how to achieve a shared community vision for the regio
watershed.

The planning scales are not mutually dependent. However, they work best w en
together. In the context of this Guidebook, watershed-based planning urce,
land use, and community design decisions are made with an eye otential

impact on the watershed or drainage catchment. Therefore, what hap at'thescale of the

individual parcel and street affects what happens at the watershe

Planning scription of Initiative Opportunity for Implementing
Scale Stormwater Management
Regional Growth Strategy Provide local government with
enabling tools
Regional tormwater Component of Prioritize limited resources on key
Liquid Waste Management environmental stewardship issues
Plans (LWMPs)
R a Official Community Plan (OCP) | Define over-arching community goals
and objectives
Watershed Watershed-Based Land Use Develop a stewardship-based
Planning Process ‘watershed vision’ that reflects OCP
Watershed Integrated Stormwater Protect property, aquatic habitat and
Management Plan (ISMP) water quality
Neighbourhood | Neighbourhood Community Establish performance targets for
Plan (NCP), or subdivisions and site design
Local Area Plan (LAP)
Site Subdivision and Single Lot Implement performance targets for

Development Plans

site design

3-5
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3.4 Integrated Stormwater Management Planning

The evolving science of stormwater management has broadened the traditional engineering
approach to one that integrates hydrologic and environmental concerns, and that is also
proactive in managing risk. Ience, the term Integrated Stormwater Management Plan
(ISMP) is gaining widespread acceptance in BC because it addresses two categories of risk
management:

0 Flood Risk — to protect life and property
0 Environmental Risk — to protect habitat and property

Producing a Shared Vision

To address stormwater issues, it is critical that key stakeholders have a shared vision of the
science and the appropriate solutions for the watershed under consideration. Stakeholders
must understand that land use change alters the natural Water Balance, that the result is more
surface runoff, and that the increase in both volume and flow rates has consequences.

The purpose of an ISMP is to create a clear picture of a desired outcome that will faci a
broad understanding of integrated solutions — why they are needed, what they are,

they can be practically and affordably accomplished. An ISMP implementation program
organize a transition from existing to revised standards that achieve the desired outcome.

An Action Plan with Four Components

Figure 3-3 illustrates how a process produces a shared vision
with four component plans. Chapter 10 elaborates on the concep

action plan
this section.

t resulis, in
c

The effectiveness of flood risk and environmental risk management depends on a Land
Development Action Plan that integrates decisions about land us¢ and on-site stormwater
best management practices to protect and/or restore the natural Water Balance.

The purpose of a Flood Risk Mitigation Plan is to protect life and property. This is achieved
by containing and conveying the floodflows that result from the extremely large rainstorms
that rarely occur. This component has historically been called a Master Drainage Plan.
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The purpose of a Habitfat Enhancement Plan is to address environmental risk (to aquatic
habitat and water quality). This means protecting stream corridor ecosystems from being
progressively degraded by the erosion and sedimentation that result from the small rainfall
events that occur all the time. This is achieved through a combination of retention (rainfall
capture at the source) and detention (runoff control) strategies. This combination also
indirectly addresses rigksto water quality.

The purpose of a ‘ @
funding and organizatiGn of

operating an intenance

%,

d Implementation Plan is to provide cost sharing and control,
the stakeholders to ensure effective implementation, monitoring,

A Truly \
Integrated Plan of A@

Ve oy PRocES:

i
s ot

p

\e
\‘m\\@'&

Figure 3-3
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3.5 The Relationship between Stormwater and Land Use

As introduced in Chapter 2, the impacts of increasing impervious area on stream flows and
fish habitat are cumulative. Changes in land use designations and zoning should consider
how much change to effective impervious area is encouraged by the proposed land use.

Table 3-1 shows a typical, generalized relationship between imperviousness and land use,
without mitigation by best management practices (BMPs). This illustrates how the area per
dwelling unit decreases with density. For example, the impervious area per dwelling unit for
a high-density multi-family development is about 1/8 of the per unit area for a 1960s
suburban residential development.

Table 3-1 Presumed Relationship between Impervious Area and Land Use ()

Ten Principles

An improved understanding of the relationship between stormwater management and land
use is important to make the case for closer integration of OCP and ISMP processes, and to
break down barriers between planners and engineers. Table 3-2 identifies ten principles that
help define the relationship between stormwater management and land use.

through 8, understanding the relationship between stormwater
nt in deciding when, where and how stormwater management

%,

Land Use Density TIA EIA Land/1000 EIA /1000

(units / {percent}) | (percent) Dwellings Dwellings
acre) (acres) {acres)

Rural Residential 0.5 10 4 2000 8

Estate Residential 1 20 10 1000

1960s Suburban 4 35 24 250

1990s Suburban® 5 55 45 200

Low Multi-family 8 60 48 1 Q0

High Multi-family** 50 60 48 20 10

{(underground parking)

Commercial/Industrial nfa Q0 86 nfa nfa

() Bxtracted from Dinicola, 1989, Jackson and Booth, 1997

TIA =total impervious area and EIA = effective impervious area (i.e. directly connected to drainage system)
Refer to Chapter 6 for additional explanation regarding TTA versus ELA

* Source: Como Creek watershed, City of Coquitlam — airphote interpretation
*# Source: Burnaby Mountain Community, City of Bumaby — neighbourhood plan

3-7
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Table 3-2: Ten Principles that Define the Relationship between Stormwater Management and Land Use

1. 10% impervious area is a critical threshold - Stormwater impacts increase
dramatically when land use creates over 10% impervious area in a watershed or drainage
catchment.

2. Residential development has the greatest overall impact - Residential development
often has the greatest cumulative impact on stormwater management because it covers the
greatest land area.

3. Greater population = greater impact - The higher the population accommodated in a
watershed or sub-watershed, the higher the likely water quantity and water quality
impacts.

4. Same population, greater density = less impact - The greater the densi
residential land use in a watershed for a given population, and the more remaiii
vegetated green space, the lower the likely stormwater impact.

5. Rule of thumb is to maintain catchment effective impervious area (EIA)}be o -
Generally, stormwater best management practices (BMPs) to manag d be
triggered for all developments that involve more than 10% total iMiperviQus a¥ca. The
objective of the BMPs would be to reduce the effective impervious@ica, and to meet
designated targets for rainfall capture and runoff control.

6. BMPs are needed for residential densities exceed 1 u
residential developments of densities greater than 1 unit per hect
impervious area trigger.

per hectare - Most
will exceed the 10%

Page 162 of 846

1. Industrial/lcommercial = greatest impervious area - Medium density commercial and
industrial developmengsghave high impervious area that needs to be mitigated. However,
gpresent a small portion of the watershed when compared to

%ﬂ forestry/agricultural areas may require mitigating BMPs - Very
d

such as agriculture or forestry will often have impervious arca less
butgan still have a major impact on watershed hydrology due to the

At the same time, drainage from upland urban areas may have flooding
impacts on agricultural lowland uses if not mitigated.

9. The impacts of impervious area are cumulative - An existing development that is not
creating a problem may contribute to a future problem as adjacent development infills.
For this reason, all development with >10% EIA should implement stormwater
management, except in isolated cases where there is no likelihood of the total impervious
area in a drainage catchment exceeding 10% (e.g. in completely rural areas).

10. Compact communities are most compatible with stormwater objectives - The
most favorable land use pattern for minimum stormwater impacts is compact, dense,
pedestrian-oriented development with effective stormwater BMPs, and with the majority
of the watershed in vegetation and absorbent soils.

3-8
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3.6 A Guide to PartB

Often it is the small or tributary drainage catchments that are heavily impacted by land use
change. Since development activities can quickly transform a large portion of these at-risk
catchments, it is important that integrated stormwater management programs be put in place
quickly. Priority action in at-risk catchments has several advantages:

0 Demonstrates that local government is taking immediate action

0 Focuses attention on the types of stormwater problems that will have to be
addressed in other areas

0O Serves as a demonstration project for testing the effectiveness (and affordability)
of stormwater management policies and techniques

Looking ahead, Chapter 4 describes two tools that can be used by local government to bring
about policy changes that will result in integrated solutions.

Chapter 5 describes an approach for setting priorities for early action. This is called the Az-
Risk Methodology (ARM). This methodology relies on a roundtable process that brings
together people with knowledge about future land use changes, high-value ecologi
resources, and locations that have chronic drainage problems. The Regional Districtof
Nanaimo is the case study example.

Chapters 6 through 8 then lead the reader through a step-by-step discussion o n
and application of achievable performance targets. Each chapter is ajbuil ina
can be

rack and the

systematic process for translating performance targets into desigpn caileria
implemented at the site level to achieve watershed objectives. The CX ;
le

Greater Vancouver Regional District (GVRD) are the case stud

o Chapter 6 explains how science-based performance t s have been set for the
City of Chilliwack, and shows how these targets have Bgen translated into design
criteria.

0 Chapter 7 then demonstrates how Chilliwack has integrated performance targets
with stormwater management policies.

Page 163 of 846

0 Finally, Chapter & illustrates how Chilliwack has incorperated performance
targets into a set of Design Guidelines for Stormwater Systems that developers
can understand and apply at the site level.

Case Studies

The targets, criteria,
Policy and Design
developed as aca

The GVRD gase stud presented in Chapter 8) evaluates a broad range of stormwater
source contrt&tions that can be applied to achieve performance targets.

%,

olicies and guidelines are incorporated in the City of Chilliwack’s
a Manual for Surface Water Management. This Manual has been
ication of the Guidebook content.

39
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Policies for Integration of Land Use Planning Chapter Four
and Stormwater Management

4.1 Policy Tog @ ementing Integrating Stormwater Management Solutions

P o 2. R s | oI, o Official Comm Plans (OCPs)
e R g ' Q id Waste Madagement Plans (LWMPs)
a C tudy Applications
a qr tormwater and Land Use Strategies
4.2 iquid Waste Management Plans

afy Stormwater Management Role of Regional Districts
Relationship Between LWMP and ISMP Processes
a ISMP Technical Products

Relationship Between OCPs and LWMPs
a  An QCP Provides the Foundation for an LWMP

Q a Take Whatever Step Comes First
a The Link Between Land Development and Stream Protection
)

4.4 Stormwater Management Goals, Objectives and Policies

a Case Study Example: Customizing a Framework

/

4.5 Policy Transition in a Rural Regional District

WS
[N N

Case Study Example: A Five Year Stormwater Management Program
The Need for Stormwater Management in Rural Regional Districts
Focusing Rural Stormwater Planning Efforts

An Action Plan for the Transition to Stormwater Management
Administering the RDN Stormwater Management Program
Partnerships for the RDN Stormwater Management Program

| Sy Wy Ty Iy
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4.1 Policy Tools for Implementing Integrated Stormwater Liquid Waste Management Plans (LWMPs)

: Creating change in stormwater practices also may be triggered by a Liquid Waste
Management SOIUtlons Management Plan (LWMP). A Liquid Waste Management Plan charts a local government’s

proposed future course of action with respect to the management, collection, treatment and
Achieving stormwater performance targets invelves change, both at the land use level, and at disposal of the sewage, stormwater and other wastewater effluents.
the site design level.

are created by local governments under a public process in co-
Ihere are currently about 40 LWMPs adopted or in process in
of most LWMPs has to date been on sanitary sewage, there will

Initiating change in stormwater management through land use or site design may involve two operation with the
tools of local government: the Official Community Plan (OCP) and the Liguid Waste BC. Although the eniphs

Management Plan (LWMP), and their related bylaw tools. be an incre emphasi¥ on non-point-source pollution and stormwater in new LWMPs, or
Official Community Plans tend to be led by planners, with input from engineers on as existing are updated or amended.
infrastructure sections. Liquid Waste Management Plans tend to be led by engineers, with
little or no input from planners. Both precesses involve approval by a Local Council or a ..
Regional Board. c Appllcatlons
i er presents two case study applications that have developed content for the
Official Community Plans (OCPs) (TTRggPook:
Official Community Plans are statements of broad objective and pelicy to manage land use 0 Suburban Municipality —the City of Chilliwack

and growth in municipalities or in designated arcas of regional districts. While theséypldns

. : . . 0 Rural Regional District — the Regional District of Nanaimo
must designate land uses, they also may address social, environmental and sustaina

Lssues at a broad level. These case studies have provided an opportunity to test and refine core concepts contained in
. . . this Guidebook with respect to integrating stormwater management with land use planning,.
Related tools are Regional Growth Strategies, Neighbourhood Plans, Z s, P gratng & P &
Subdivision Bylaws and Development Permits, among others. While,thesg t e not
1

centered on stormwater management, the provincial Loecal Governmeniide pressly
permitted local governments to use these tools to manage environme% runoff and

impervious area.

4-1
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Integrating Stormwater and Land Use Strategies
Official Community Plans and Liquid Waste Management Plans, although often produced in co m Ie m e n ta a n d
isolation, are actually highly related exercises, as shown below:

. -

N

Official Community Plan (OCP) Liquid Waste Management Plan (LWMP)

Sets land use designations Deals with sanitary sewage and stormwater
conseguences of land use designations

Adopted by Council/Board bylaw Adopted by Council/Board bylaw ™ ‘W‘W‘W‘E
Involves public process Involves public process §
Updated periodically Updated periodically §
Planner-led Engineer-led Landuse Designations %

LA

Rather than view these as separate processes, it is useful to recognize the complementary and \\\ Densities
iterative nature of these two tools, as illustrated in Figure 4-1. Changes in land usegpoli

e ’ ) Lo o \; Design Standards &
create changes in liquid waste policy, and ecological or financial limitations on liquid waste \\‘\\ implementing Bylaws
systems may limit land use change. .

Y ¢ g }j\\\\ Updates

%\“Q Wastewater Strafegies
:&%\Q Management of Impacis
\\\\\\Q Financing Mechanisms

Each local government will have a different Official Community Plan,
Management Plan, and other bylaws. As almost every bylaw comes
periodically, changing stormwater management policies is an opportuniSti
will be made when the opportunity exists to make change.

ﬁ\\‘% Updates

Figure 4-1

4.2
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4.2 Liquid Waste Management Plans

The provincial Waste Management Act allows a municipality or regional district to develop
an LWMP for approval by the Minister of Water, Land and Air Protection. The Minister can
also order a local government to develop or revise an LWMP.

When the Guidelines for developing an LWMP were first published in 1992, urban
stormwater runoff was included because the Ministry considered stormwater to be a resource
to be protected. The 1992 Guidelines outlined a 3-stage process for developing an LWMP,
and listed the various waste streams to be addressed, including non-point source pollution in
stormwater runoff. The three stages are:

o Stage 1 - Identify Options
O Stage 2 - Evaluate Options
o Stage 3 — Prepare and Adopt Plan

Public participation is an integral component of each stage. This requirement provides an
opportunity for a feedback loop that should alse help broaden community support for

related but separate ISMP process for the stormwater component of an LW A
methodology to involve stakeholders in ISMP development is explained in Part C.

The Minister must be satisfied that there has been adequate public review and consultatidn
with respect to the development, amendment and final content of the
providing sign-off. When approved, the LWMP authorizes disposal orjge;u
liquid waste. The local government then has the authority to spend thga te

on the identified works and projects contained within the plan. Ideallgy, th

use a 20 to 40-year planning horizon.

MP should

The 1998 NPS Action Plan, introduced in Chapter 1, also identi an P as a tool to

deal with pollution from stormwater runoff.
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4.3

Stormwater Management Role of Regional Districts

To the date of writing, stormwater management in British Columbia has been focused on
municipalities, not regional districts. The only regional districts that are highly active in
stormwater management are the Greater Vancouver Regional District (GVRD) and the
Capital Regional District (CRD). Within these two relatively urbanized regional districts,
most of the land arce s within municipal boundaries. Therefore in the GVRD and the
CRD, the regional. dle is as a coordinator and economy of scale service provider, with
the primary stormwa ement role being provided by the member municipalities.

Outside of t two metropolitan regions and other municipalities, the great majority of the

land area i ish Columbia is administered as electoral areas within regional districts.
Stormw agement in these relatively rural regional districts has been limited to date.
In man es, there is little active stormwater planning, other than that provided for drainage

of istered by the provincial Ministry of Transportation and Highways.
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Relationship between LWMP and ISMP Processes Input to Stormwater Compenent of Stage 1 LWMP

This is the stage where background information is gathered and the various options for
resolving problems are explored. This includes identification of at-risk drainage catchments
(refer to Chapter 4). The ISMP Technical Product 1 would be undertaken at this stage.

There are two ways that the LWMP process potentially dovetails with stormwater
management planning:

0 Regional Scale — This is a macro view where a comprehensive approach is
adopted; ISMPs are also part of the stormwater component of an overall LWMP.

pponent of Stage 2 LWMP

iding philosophy for stormwater management is crystallized,

! policies are adopted & itments are made to achieving performance targets (refer to

details Chapter 5) t integr@tion with land use planning. Section 4.4 presents the elements of a
policy frameworkto achieve integration.

O Watershed Scale — This is a micro view where the ISMP itself becomes the This is the stage a
stormwater component of the LWMP; the ISMP delves into watershed-specific

ISMP Technical Products This is 4lso thelstage at which options and/or approaches to stormwater management are

studiedyi re detail in terms of cost and feasibility. This evaluation process should result

in ne or two) best option(s) to advance to Stage 3. In short, ISMP Technical Product
a Draft Stormwater Plan within the overall LWMP.

Looking ahead to Part C, an ISMP comprises three core technical products:

0 ISMP Technical Product 1 - Inventories of the physical and biological systems

o ISMP Technical Product 2 - Component plans to protect the resources, resolve
identified problems and accommodate land development and growth

ut to Stormwater Component of Stage 3 LWMP

This is the stage at which the stormwater component, as well as the overall LWMP itself, is

- I?MP rtfejchmcal Product 3 - An implementation program compriscd X finalized and adopted. The main focus is on developing an adaptive program that will enable
clements. local government to move from planning to action in an affordable manner (refer to Part C).
v Administration v Community Education
v Projects, Phasing and Budgets | ¥ Maintenance
v Financing Mechanism v Performance ito
These three technical products generally parallel the three LWM “@'he distribution of

effort among the three products should be balanced. Often eff@it is concentrated on the
inventory phase, and not enough effort is invested in the elemenfs of an implementation
program. The best plan, without a sound implementation strategy, can result in watershed
conditions getting worse with time rather than better.

4.4
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4.3 Relationship Between OCPs and LWMPs

There is a clear link between land use planning required of local governments in the Local
Government Act (sections 944, 945) and waste management planning described in the Haste
Management Act (part 1, section 16).

An OCP provides a clear statement to the public and the province about a local government’s
growth management objectives and provides the rationale for subsequent land use
regulations.

An OCP Provides the Foundation for an LWMP

In most cases where OCPs are in place, the local government planning statement (bylaw) will
form the basis of waste management plans. The purpose of an LWMP is to minimize the
adverse environmental impact of the OCP and to ensure that development is consistent with
Ministry of Water, Land and Air Protection objectives.

Local government land use planning is essentially a process of anticipating changes in land
use and determining how to manage or influence these changes for the benefit of the
community or region. In OCPs, local governments attempt to:
O ldentify rural and urban development areas
Assess the suitability of different areas for development

Identify the expected sequence of urban and rural land developmienfNincliding

the proposed timing, location and phasing of sanit a water
infrastructure x
0

Where OCPs have been completed and adopted by bylaw, be used as a
foundation for an LWMP.
LWMPs should be incorporated in total or in part as a schedule to ag OCP. This will help to

prevent land use decisions that eliminate or pre-empt future options for envirenmental
management.
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O

4.5

Take Whatever Step Comes First

In some cases, an LWMP process may be a trigger that focuses attention on stormwater
management. Public concern related to flooding or habitat loss may be the trigger.
Alternatively, an OCP public process may communicate public interest in raising local
environmental and habitat protection standards.

Whatever the initi at the end of the process a local government’s Official
Community Plan de goals and objectives for stormwater management. These
goals and objectives, 0 ant of them, might first reside in a LWMP, and then be adapted
to the OCP injifte next réwiew process. Or they may originate in the OCP process, and then

be detailed thro an LWMP. Either way is entirely acceptable.

goals and objectives should be integrated into land use and growth
ecisions that are embodied in the Official Community Plan, Regional Growth
t Strategy, and other local government bylaws.

ma e

he'Link Between Land Development and Stream Protection

Local governments may consider directing growth away from sensitive areas, or zoning for
land use that is compatible with stream protection. However, it is recognized that land use
decisions are based on a broad range of considerations, among which stormwater is only one
factor.

Where pre-existing land uses, or new designations, potentially impact sensitive watercourses,
there will be a need to manage the development or re-development to meet a local
government’s goals and objectives for environmental protection and restoration.

The key to making land development compatible with stream protection is to apply
appropriate stormwater source control strategies to reduce runoff volume and rate, as
discussed in Chapter 7.
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4.4 Stormwater Management Goals, Objectives and
Policies

As discussed in Part A of the Guidebook, stormwater management and land use need to be
integrated to address the source of stormwater-related problems. A critical step is to merge

appropriate stormwater management goals, objectives and policies into a local government’s
OCP.

OCPs, and related Neighbourhood Plans, commonly set out broad goals, objectives and
policies that guide implementation actions by local governments. Although OCPs do not
bind a local government to a specific action, they prohibit the local government from acting
contrary to the stated policies.

Establishing the right stormwater management policy framework and merging this
framework with the OCP will ensure that land development decisions (at the planning and
site design levels) address stormwater management objectives.

Case Study Example: Customizing a Framework

The City of Chilliwack’s Policy and Design Criteria Manual for Surface Water Ma me
(2002) includes stormwater management goals, objectives and policies that were déyeloped
through an inter-departmental and inter-agency process, which involved:

&& provincial

o City staff from both planning and engineering departments

0 Representatives of scnior government agencies (federal
environment and agriculture ministries)

This process consisted of five working sessions where the core cepts of this Guidebook
were presented to City staff and agency representatives. To providegontext and relevance for
participants, and to test the Guidebook concepts, local development projects were used as
case study applications.

Page 171 of 846

Outcome of Working Sessions

These sessions created a broad understanding of integrated stormwater management, which
was the key to agreeing on:

é 1agement goal and a set of five related objectives
O A set of sup @

[ dolicy statements to translate the goal and the objectives into
action at three

the watershed, the neighbourhood and the site

The over- ilosophy of the policy framework is that stormwater management and
land useglanniig must be fully integrated to ensure complete solutions to stormwater-related
prob

Th etsarching philosophy was endorsed through a series of working sessions with

1 focus groups, including:

The Development Process Advisory Committee (representing the development
community)

O The Agricultural Commission (representing the agricultural community)

O A Public Forum (representing the broader community)

Chilliwack’s resulting stormwater management goals, objectives and policies are presented
on the following pages. The detailed wording was refined through an iterative and interactive
process with City staff and agency representatives.

Customizing Policies for the Local Situation

The goals, objectives and policies established through the Chilliwack process provide an
example of what an appropriate policy framework could look like. However, each local
government should adopt policies that reflect their individual situation, and that also reflect a
long-term vision that is shared by all stakeholders (as discussed in Chapter 10).
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These goals and objectives reflect the need for flexibility to account for variability in local
conditions, and emphasize the importance of demonstration projects to prove the
effectiveness of new approaches.

Stormwater Management Goal

(for all watersheds in Chilliwack) Each of these stor anagement objectives is supported by a set of policies. These are
Implement integrated stormwater management that maintains or restores the Water presented on the f -
Balance and water quality characteristics of a healthy watershed, manages flooding and
geotechnical risks to protect life and property, and improves fish habitat values over
time.
Stormwater Management Objectives @

1. To manage development to maintain stormwater characteristics that emulate the pre-
development natural watershed.

2. To predict the cumulative stormwater impacts of development and to integrate
information with other economic, land use and sustainability objectives and poliCies
when considering land use change.

3. To regulate watershed-specific performance targets for rainfall c runoft

control, and flood risk management during development, and to refing'th gets

over time through an adaptive management program.

4. To identify, by example and pilot studies, means of meeting t nce targets
/]

by application of best management practices, and to rem rri use of these
practices.
5. To support innovation that leads to affordable, practical st water solutions and to

increased awareness and application of these solutions.

4.7
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Stormwater Management Objective #1

To manage development to maintain stormwater characteristics that
emulate the pre-development natural watershed.

Supporting Discussion & Supporting Policies
)

Streams that are stable in their natural condition tend to become unstable after unmitigated 1.
urban development in the watershed, and become subject to instream erosion and
sedimentation which impacts both flood risk and fish habitat.

These risks are often most pronounced in small catchments, which tend to be first order
streams. This is because land use change may cause a high percentage change in

impervious area in proportion to the size of a small catchment. This change results in a master drainage plan shall develop a practical and affordable action plan for
large change to flows in the stream, creating an unstable condition. inimizing runoff volume, reducing bcth the rates and duration of peak flows, and
. . L - . sustaining baseflows.
To avoid these impacts, it is necessary to mimic the characteristics of the pre-developme
hydrograph, including total flow volume, peak flows and hydrograph shape. Reachin 3. Each action plan will integrate a practical and affordable strategy for protecting and/or
improving water quality, and minimizing non-point sources of sediment and pollutant
stormwater volume. loading

objective requires an integrated stormwater strategy that includes rainfall capture to rff
in r

Changes in stream flow due to urbanization have greater impacts than cha 4. Within each watershed planning process, priority effort shall be focused in at-risk

quality, however, many of the best management practices (BMPs) that il infall catchments, defined based on the risks of land use change in relation to the fisheries
capture and detention will also contribute to maintaining water quality. values and potential for flooding within the catchments.
5. For designated at-risk catchments, the City shall set stormwater performance targets

and site design criteria based on site-specific rainfall and soils data.
6. Each master drainage plan shall include an adaptive management program to test
and refine the stormwater performance targets and site design criteria over time,
based on more detailed data collection, modeling, monitoring and analysis.

4-8
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Stormwater Management Objective #2

To predict the cumulative stormwater impacts of development and to
integrate this information with other economic, land use and
sustainability objectives and policies when considering land use

change. \

Supporting Discussion Supporting Policies
The stormwater impacts of land use change are incremental and cumulative. Land use 1. cohsidering changes to its OCP or zoning bylaws, the City shall assess the
decisions must be made with full awareness of both the incremental impacts of individual tive impact of proposed development on stormwater flows and fish habitat and the
development projects and the cumulative impacts of building out existing zoning. tial for mitigation of these impacts through establishment of performance targets

d application of best management practices.
The guiding principles for integrated stormwater management should influence the details of
land use and site planning. 2. The City will consider use of density bonus provisions to encourage more green space for
developments in designated at-risk catchments.

Stormwater is one of many factors to be considered in land use decisions, but stor
objectives will often be compatible with other development objectives. 3. For areas where the City has not yet established stormwater performance targets,
applications for significant changes to OCP land use designhations or zoning shall be
required to include a stormwater management strategy with:

(a) a statement of cumulative impacts of stormwater on the receiving watershed and
\ sub-catchment

(b) application of science-based performance targets for rainfall capture, runoff control
and flood risk management

4.9
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Stormwater Management Objective #3

To regulate catchment-specific performance targets for rainfall
capture, runoff control, flood risk management, and water quality
protection during development, and to refine these targets over time
through an adaptive management program.

Supporting Discussion

Chapter b provides background information on the need for, role and basis for performance
targets, and shows how to:

(a) set preliminary performance targets for rainfall capture, runcff control, flood risk
management

(b) set up an adaptive management program for improving these prelimin
targets over time.

Performance targets should be customized to each drainage catchment bec t
conditions, constraints, problems and opportunities will vary from one catchment talanotijer
(e.g. different rainfall characteristics, pattern of streams and lakes, drainage i

capture and runoff control targets will depend on local conditions, I
following examples:

Example 1: Where there are few constraints to infi Iittle space for
community detention, both rainfall capture and runo be handled by
small-scale storage and infiltration systems on individual nent parcels.

Example 2: Where infiltration opportunities are limited, more rainfall capture may
be achieved by water re-use combined with some on-site infiltration. Runoff control
would be then provided by community detention facilities, rather than on-parcel.

(Chapter 7 provides guidance for selecting stormwater source control practices are most
appropriate for different land use types, soil conditions and rainfall characteristics).

4-10

N

capture facilities that meet the rainfall capture performance targets must be
ded’for all new developments in designated catchments. Preference shall be given
O water re-use and/or infiltration systems, backed up by small-scale storage facilities as
guired to support the re-use or infiltration rate of the site soils, where feasible.

Supporting Policies

here site infiltration rates allow, runoff control performance targets may be met by
increasing the storage capacity of rainfall capture facilities. In cases where on-site soils
are not suitable, constructed wetlands (for drainage areas over 10 acres) or detention
ponds (for smaller drainage areas) shall be provided to meet the runoff control
performance targets.

In cases of new development, adequate conveyance routes for major storms shall be
provided to meet the flood risk management performance targets.

For each designated catchment, as affordable, the hydrologic and water quality
performance of representative rainfall capture and runoff control facilities shall be
monitored, and the performance targets shall be adjusted for future development based
on the monitoring results.

For each desighated catchment, as affordable, early warning indicators shall be
monitored to determine how well site level actions are maintaining or restoring a healthy
catchment.
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Stormwater Management Objective #4

To identify, through demonstration projects, means of meeting the
performance targets by application of best management practices, and
to remove barriers to use of these practices.

Supporting Discussion

\ Supporting Policies

ityQwill devise and maintain a manual of best management practices that illustrate
rformance targets may be achieved.

The performance targets are intended to set minimum requirements, while allowing flexibility
for applicants to be innovative and cost-effective in meeting the target.

The flexibility of this approach will be attractive for projects with sophisticated design teams. ) ) ) ) ) )
cal demonstration projects will be encouraged on City land and private land to increase

public and developer understanding of the best management practices, and to test their

However, during the learning curve associated with the performance standards, and for small
performance.

projects, or those that do not normally involve a design team (e.g. a single family dwellin
there is a need for a set of examples that show how the performance targets can be megjin a

practical and affordable way.

The City will review its existing bylaws to identify and remove clauses that would act as a
barrier to the proposed best management practices. Refer to Part A for more detail.

4-11
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Stormwater Management Objective #5

To support innovation that leads to affordable, practical stormwater
solutions and to increased awareness and application of these
solutions.

Supporting Policies

Suppomng Discussion 1. Applicants Il be encouraged to propose alternative solutions to meet the

perfarmance targets, subject to the approval of City staff.

New best management practices, and variations to existing practices, are constantly being

developed. There is a need for a system that can adapt to this constant change. 2. al events and training media shall be supported in co-operation with senior
véinments and other local governments.

There will also be a need for technical training of staff and the development community.
This training will need to be updated and repeated to reflect new information and new

participants.

?ix\

4-12
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4.5 Policy Transition in a Rural Regional District

Case Study Example: A Five-Year Stormwater Management Program

The Regional District of Nanaimo is entering a transition from having no role in stormwater
management to playing a more active role, by creating a five-year Stormwater Action Plan.

This case study illustrates how a rural regional district is making the policy transition to such
an active role.

Enhancing the Stormwater Component of an LWMP

The Regional District of Nanaimo (RDN) created a voluntary LWMP in 1997. The focus of
the Plan was on wastewater treatment. The Plan was approved by the (then) Minister of
Environment, Lands and Parks.

With the written encouragement of the Minister, the RDN proceeded to upgrade the
stormwater management components of its Phase 3 LWMP in 2001.

To accomplish this task, the RDN partnered with the (current) Ministry of Water, La:
Air Protection and the Georgia Basin Ecosystem Initiative to develop a five-year St

Action Plan.

e member
f the RDN is
atiens in the electoral
stormwater flows and
pon changes resulting in

The Need for Stormwater Management in Rural Regional

water quality, when compared to natural forested watersheds. Co
altered flows and water quality are listed in Table 4-1.

Many of the land use changes identified in Table 4-1 do not create significant stormwater
problems if the amount of change is small. However, the impacts are cumulative; as more
land use change and densification occurs, stormwater impacts become more significant if
they are not mitigated.

L L

x\\\\\\\\\\}\\\\\\\\\\\x\\\\\\\\\\\\

Sl 3\\\;

\
\

y

S \%\%5&\\

=
X
X X X
X X X
So@ i X X X
g on from fields (if winter cover crops X
3 t used)
Introduction of chemical nutrients and X X X
pesticides
Application of manure X
Removal or compaction of absorbent soils in X X
landscape arcas
Paving of roads, streets, driveways, parking X X X
and yard areas and patios
Roof area drainage X X X
Introduction of chemical pollutants, either as X X X
non-point-source runoff, or as point source
pollution such as spills, accidents, and
outflows
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Stormwater Role for RDN 5. Stormwater planning now can avoid future public expense.

The RDN had a variety of reasons for deciding to take on a more active stormwater planning
role, including:

Unmanaged stormwater often leads, eventually, to major public expense in infrastructure
to solve flooding or erosion problems, sometimes driven by litigation. Planning ahead
can find less expensive solutions, minimize public expense by solving stormwater
problems at the source — the development - and provide for financial mechanisms to
fund stormwate structure where it is necessary.

1. Stormwater impacts will increase unless mitigated.

As land development in the electoral areas increases, stormwater impacts and related

risks of flooding, property damage and degradation of aquatic ecosystems will increase.

6. Stormwate cross jurisdictions and land uses.

2. Fish, shellfish and clean water are a part of the RDN’s heritage
and economic resources.

There a
with
cas

veral caSes in BC where successful litigation has been brought by farmers
dedyfields due to unmitigated upstream urban development. And there are
alkerton, Ontario, where farm drainage has had a drastic impact on drinking

The RDN is bestowed with many productive salmon bearing streams and shellfish

beaches. The lifestyle of its residents and the reputation of the region are enriched by
these resources. Managing stormwater is a part of maintaining quality of life and

and human health. As municipalities in the Regional District of Nanaimo
stormwater management and drinking water projects, there is both an
nity and a need for the RDN to plan co-operatively, especially where watersheds

2

attractiveness as a place for tourists and new residents.

55 jurisdictional boundaries.

3. Stormwater planning in electoral areas is not being done. ¢ promise of stormwater planning is that mitigation of many stormwater impacts can be

In many cases, stormwater planning can not be done efficiently for ind achieved by management of the way that land is developed.

developments, since both the stormwater impacts and solutions involve large 8
outside an individual site. Stormwater planning by the RDN can provide ec y

scale. In addition, there is no other agency that provides watershed-scale st@mwater
planning in electoral areas. The stormwater activities of the provincy of

Transportation and IHighways are limited to drainage associated wi

4. Many stormwater impacts can be avoided.
With proper stormwater planning and land development p
stormwater impacts can be achieved. Since the RDN ma:

agriculture and forestry), it has better tools than other agenc
planning associated with land use development.

gation of many
s land use (other than
to address stormwater

414
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Focusing Rural Stormwater Planning Efforts For example:

The proposed RDN Stormwater Action Plan will focus on stormwater education and co- Q POOﬂY d_esigned .developments may create unnecessary increases_ n 1'11_110ff=
ordination throughout the region, and stormwater planning in electoral areas. Emphasis will resulting in ﬂoodmg and downsFream impacts and creating new at-risk drainage
be on managing urban development to mitigate stormwater quantity problems, and on catchments over time with resulting taxpayer expense.

managing related non-point source pollution. a

The need for stormwater management will vary within different areas of the RDN. For
example, areas of the region that are not yet developed will not have urban stormwater .
concerns, and timber harvesting areas of the region are administered by the Province.

owfistream urban or fishery areas. Unmitigated urban development can also
Two Levels of Effort atic flooding impacts on downstream agriculture.

bagic stormwater management program will create public education programs, as

The RDN stormwater management program will have two levels of effort: ) X ol i -
oadly applicable regulations that will influence the way that private land is

o Integrated Stormwater Management for At-Risk Catchments: eloped, with the intent to minimize the need for public investment in stormwater
acilities.
The focus of stormwater management in the RDN will tend to be rapidly developing
arcas. A p110t_study_ h.as identified a‘g—nsk drainage catchmenjts (c.atchl_nents where nagement Arrangements
conditions combine existing and/or pending urban development with high risks ofgeit ) , .
drainage problems and/or environmental impacts). These at-risk catchments will n Management arrangements in the RDN’s stormwater management program include:

opportunity for the RDN to test integrated stormwater management approaches. 0 Management of potential pollutants near drinking water sources should be the

Integrated stormwater management means planning that recognizes the gglatfignships subject of a separate program.
e a

between land use planning, stormwater quantity and quality, and enviro ctors,

; . 0 Regulation of forestry and agricultural practices is under the jurisdiction of the
creating a plan that balances all three for optimum results.

Province of British Columbia. The RDN will be cognizant of resource and
It is possible that stormwater solutions in at-risk drainage c& ill require stormwater planning by related Provincial agencies.
investment in public stormwater facilities. 0 The RDN will co-operate with its member municipalities to offer economy of
o Basic Stormwater Management for Other velopments and scale in provision of stormwater information, and will support joint planning
Agricultural Areas: when stormwater issues cross electoral area or municipal boundaries.

0 Drainage catchments that may already be impacted as the result of existing
development may be the subject of stewardship and restoration efforts, often in
co-operation with non-government organizations.

Outside of the at-risk catchments that require intensive planning, the RDN will take a
proactive approach to basic stormwater management throughout its jurisdiction to avoid
future public costs due to cumulative impacts of development. Basic stormwater BMPs
and performance targets will be applied in all land uses and densities.
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An Action Plan for the Transition to Stormwater Management

The RDN has opted for a gradual entry into an active stormwater management role. It will
take several years to increase public awareness of stormwater issues and selutions and to
determine an appropriate role and funding mechanism for stormwater management on lands
within its jurisdiction.

While being methedical about entering stormwater management, it is also important that the
RDN put stormwater management tools in place as soon as possible, so that further land
development without stormwater mitigation does not occur at a large scale.

A five-year Stormwater Action Plan is proposed to allow the RDN to carefully plan its role in
stormwater management. Table 4-2 provides an outline of the Plan.

Each Year will have a Focus

Implementing the Action Plan will be subject to approval of general stormwater program
funding. Once started, each year in the Stormwater Action Plan has a focus:

Year One Focus: Getting Started
Year Two Focus: Revise Infrastructure Standards

Year Three Focus: Develop Training and Public Awareness Programs

The Action Plan allows for effective public consultation, o reac@mg for the
development community, demonstration projects, incentives, -0 on with other

Year Four Focus: Implement Actions

Year Five Focus: Review and Adjust Action Plan

levels of government and the private sector.
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Regulatory Change

Careful consideration will be given to regulatory change — first, to remove barriers in existing
regulations to better stormwater management, and second, to consider to what extent existing
regulations should be refined (e.g. zoning and subdivision bylaws).

stormwater issues and policies would be considered as each Official
es a regular review.

It is also envisioned tha
Community Plan ﬁ

ansfer of subdivision approval powers from the provincial Ministry of
ighways to rural regional districts may alse provide a trigger for
ater management in the RDN. In the meantime, the Ministry is open to

pdating of Action Plan

opting the Action Plan does not commit the Region to ongoing funding mechanisms.
These will be considered as a part of the Action Plan process, with the intent that the RDN
designs a practical and affordable system to address stormwater issues.

At the end of the five-year Action Plan, the RDN will have developed a clear understanding
of appropriate stormwater management approaches that are customized to the local
environment and acceptable to the development community.

It is envisioned that in the fifth year of the Action Plan, a new plan will be created for the
following five year period or longer, based on the needs, opportunities and priorities that are
apparent at the time. The Stormwater Action Plan is intended to be updated every five years
as the program moves ahead.
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Table 4-2: Regional District of Nanaimo Stormwater Action Plan

e

YEAR ONE FOCUS: GETTING STARTED
Adopt the Stormwater Action Plan

Create introductory information and public outreach materials 6‘

Identify pricrities and budget for RON stormwater management planning in at-risk drainage basins, in consultation with member %palitie

Design and adopt stormwater funding and administrative mechanisms (e.g. region-wide service area for research, coordination
specific local service areas for capital and operating projects as required)

anhing and public awareness;

2 YEAR TWO FOCUS: REVISE INFRASTRUCTURE STANDARDS gy §
Participate with others (e.g. member municipalities) to create technical information materials on low impact stormwa ?- ds and BMPs — print / web / video

Review existing bylaws and remove bariers to low impact standards and BMPs for better stormwater mana

3 YEAR THREE FOCUS: DEVELOP TRANING AND PUBLIC AWARENESS PROGRAMS "
In partnership with member municipalities, train staff, developers, builders, NGOs and the pub 0 tormwater standards and BMPs
Consider need for, and design draft stormwater clauses including performance targets and tails as potential amendments to RDN bylaws in co-operation

CI
with appropriate provincial and federal agencies
Consider stormwater impacts as a factor in regular Official Community Plan or zonir% mendments

4 YEAR FOUR FOCUS: IMPLEMENT ACTIONS
If applicable, amend bylaws to include new stormwater clauses

For an at-risk watershed, complete an Integrated Stormwater Management Plan as a pilot project towards the creation of a stormwater local service area

5 YEAR FIVE FOCUS: REVIEW & ADJUST ACTION PLAN
If appropriate, proceed to implement stormwater local service area

Create an awards program that recognizes excellence in stormwater management

Review the status and success of the Action Plan

Prepare an updated five-year Action Plan

4-17
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Administering the RDN Stormwater Management Program

The RDN is considering the funding of stormwater management at three levels:

Level One - Stormwater Public Facility Construction and
Maintenance for at-risk catchments could be funded by a local service area approach.
This would fund the capital and operating costs of public facilities related to the benefiting
taxpayers. A local service area is established by a bylaw that describes the service, identifies
the boundaries of the service area along with the municipalities and electoral arcas that
include participating areas, and sets out the costs and means of cost recovery for the service.
If the local service area requires borrowing, the bylaw must receive the approval of affected
voters.

Level Two - Basic Stormwater Planning and Public Awareness for the
entire RDN would be funded through a region-wide service area or a stormwater utility. A
relatively low investment per taxpayer could provide funding for the shared aspects of basic
stormwater management. Shared aspects could include dissemination of public information,
monitoring of risks, stormwater research and planning and regulation.

The basic stormwater management funding program may include identification of i Q
stormwater planning for at-risk drainage catchments. By having this plannin%g
0

provided by the region-wide service area, sufficient information will be availab
consider specific capital and maintenance works to be funded through specific |
area initiatives.

Subject to legal review, a region-wide service area for stormwate a nt may be
established through either the LWMP process or by the assent o Cto either vote or

service

counter petition opportunity.

As an option, a stormwater utility could also fund stormwater plafhing, works and services
by fees and charges established under S. 363 of the Local Government Act. The Board may
base the fee or charge on any factor specified in the bylaw, including by establishing different
rates or levels of fees in relation to different factors such as parcel imperviousness.
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Level Three - Regulation of Land Development provides a third form of
funding for stormwater management. It is standard practice that rezoning or subdivision
applications above a certain minimum size are required to provide stormwater works and
services, since mitigation of stormwater impacts is a legitimate cost of development. This
source of funding works well for larger, new developments, especially in greenfield
situations.

Stormwater impro ,@ $fay be paid for directly by the developer, or may be funded by
development cost cha @ h pool funds for public projects that are made necessary by the
developmenty The reqUisgments for this type of developer-funded stormwater planning and
stormwater w should be included in regional district bylaws.

U

Requirem€ntsaay be added to regional district bylaws and administered in tandem with the
ProvincialQApproving Officer of the Ministry of Transportation and Highways, or could be
irecldy by the regional district if the subdivision approving function were held at the
al district level. However, in cases where substantial development or development
dls already exist, and the new development is small-scale densification or infill, there
a need for stormwater planning to be funded by the regional district.

wil

Partnerships for the RDN Stormwater Management Program

There are several agencies that could partner with the Regional District of Nanaimo to
support implementation of the basic stormwater planning program:

0 Member municipalities, for economy of scale in producing public outreach and technical
information materials

0 The provincial Ministry of Community, Aboriginal and Women’s Services, through
planning grants for planning and bylaw changes

0 The Canada-BC Infrastructure Program, for design and capital assistance

0 The Georgia Basin Ecosystem Initiative, for ongoing support of pilot and implementation
programs

0 The Federation of Canadian Municipalities Green Municipal Enabling Fund and related
funds
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5.1 Knowledge-Based Approach 5.2 At-Risk Methodology

Stormwater management may be driven by expressed goals, objectives and policies as The At-Risk Methodoiogy (ARM) creates an early focus on arecas that may need priority
outlined in Chapter 4, or it may be driven by evolving crises on the ground, or both. In either attention to avoid pending stormwater impacts.
case, a key step for any municipality or regional district undertaking a stormwater planning

process is to set priorities for action Priority action should be focused in at-risk drainage catchments where there is both high

Setting priorities for action should be at two scales:

a At the regional scale — deciding which watersheds are priorities

o At the watershed scale - deciding which tributary drainage catchments

to focus on within priority watersheds us on areas of land use change because this is where problems can be

ities. Land use change is the root cause of stormwater’s ecological and
; and this root cause can be eliminated through land development practices
volume and rate of runoff at the source. Local governments also usually have
over, and focus their attention on, areas experiencing land use change.

Overview

This chapter presents a methodoelogy for prioritizing action that focuses on low-cost results by
getting the right people together in working sessions. This ‘knowledge-based’ approach

contrasts with one that starts with extensive raw data collection and sophisticated mapping. teg ration of Knowled ge
If the right people with the right knowledge are involved at the start, a knowledgagba, In order to identify at-risk drainage catchments it is important to integrate knowledge from
approach will be both time-efficient and cost-effective. This combination should tranSlate each of the planning, ecology and engineering disciplines:
into cost savings that can be applied to stormwater solutions in the field. ) ) . L

0 Planning — to identify where the areas are with high pressure for land use change
There are many approaches to setting priorities, ranging from data-collectionsintensivefto 2 Ecology - to identify where there are significant aquatic resources.

knowledge-based. In regions where some watershed arcas are at high risk,
not yet be priorities, the use of a knowledge-based approach to disti
requiring early intervention can be an efficient way to initiate action
most to avoid or mitigate stormwater threats.

ments 0 Engineering —to identify where there are chronic drainage problems

ceded the

The integration of this information through discussion and brainstorming in an
interdisciplinary roundtable process will enable the identification of at-risk drainage
catchments — those where future land use change threatens to degrade high-value resources or
exacerbate drainage problems.

As stormwater management actions are implemented, mor long-term data
collection through a monitoring program is appropriate to allow@iidaptive management of
stormwater solutions.

5-1
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Identification of Priorities

The result of the foregoing process will be identification of priority drainage catchment areas
for stormwater planning and action. The top priority drainage catchment is particularly
significant because of its potential to act as a demonstration project for remaining watersheds
to demonstrate how:

0 profitable land use can proceed while preventing stormwater-related problems
0 land development practices that reduce runoff at the source can protect aquatic
habitat and property from stormwater related impacts

By monitoring the performance of demonstration projects, land development and stormwater
management practices can be improved over time for remaining watersheds.

Introduction to the Interdisciplinary Roundtable Process @

The most effective and affordable way to identify at-risk watersheds for priority action is to
tap the knowledge of people within any regional district or municipality who have
necessary planning, ecology and engineering knowledge. This can be accomplished

an interdisciplinary roundtable process that integrates planning, engineering, and ecologigal
perspectives from the very beginning of a stormwater planning process.

The inputs and outcomes that define the interdisciplinary roundtablg
conceptualized in Figure 5-1. The knowledge-based mapping produc
working sessions (land use, ecology and engineering) feed in intoudiSciplinary
roundtable. This roundtable is where representatives from the three fo i i
overlay key information on future land use, aquatic resourc
identify at-risk drainage catchments and prioritize action.

The interdisciplinary roundtable is especially appropriate for a jurisdiction that has multiple
watersheds. It need not be, and should not be, a lengthy process, especially if the goal is to
achieve early action. The objective is to make initial decisions based on informed judgement.

5-2
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Timely Decision Making

Key decisions can be made in a relatively short period of time if:

o The working session is focused on achieving a specific desired
outcome —

For example, the desired outcome could be the selection of a top priority at-risk drainage
catchment to focus early action. Once action is implemented, this catchment will
become a demonstration project for remaining watersheds. A secondary desired
outcome would be to identify the next 5 to 10 (say) priority watersheds to provide
guidance for the longer-term stormwater management program.

o The information that is key to achieving the desired outcome is
presented -

The focused working sessions should produce overall maps of the stormwater planning
region, highlighting the areas where:

= there is the greatest pressure for land use change

= ecological resources are concentrated or threatened

= chronic drainage problems (i.e. “hot spots”) eccur

The overlay of this information allows an assessment of drainage catchment ri ,X

provides a focal point for action.

The focused working sessions should follow these same principles,in @fder ure the

entire process is effective and affordable. \

Page 188 of 846

Focused Working Sessions

The working sessions on land use, ecology and engineering are the foundation of the whole
process for identifying at-risk drainage catchments and prioritizing action. For each of the
focused working sessions it is important to identify the key participants, desired outcomes
and technical information that could be presented at the working sessions to help achieve the
desired outcomes. Tablg 5-1 summarizes this information.

It is recognized ’

jurisdictions may not have access to all of the technical
information suggested e 5-1. Not all of the listed technical information is necessarily
required to informed decisions. The success of the process depends mainly on the local
knowledge erience of working session participants. In the absence of hard data, it is
acceptabléto te value judgements that are knowledge-based.

%,

3| ab
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Table 5-1 Structure for Focused Working Sessions
Land Use Working Session Drainage Working Session Ecology Working Session

An overall map of the stormwater planning area {regional An overall map of the stormwater planning are agFeqi An overall map of the stormwater planning area (regional district

Desired Quicome district or municipality) showing the areas where there is district or municipality) showing drainage ‘haifs or municipality) showing aquatic habitat and species distribution
greatest pressure for future land use change
People who have knowledge about future land use change, People who have knowledge about dr e problems, Peaple who have knowledge about aquatic habitat and species,
including: including: including:

Key Participants = planning staff representing all jurisdictions within the = engineering staff representig all jurigdictions within the = parks and environment staff representing all jurisdictions

regional district or municipality regional district or m it within the regional district or municipality

= First Nations = operations and mai taff from all jurisdictions = representatives from senior government agencies (WLAP,
= representatives from the development community = community ra g jations Fisheries and Oceans Canada, Environment Canada),

including habitat biologists and water quality specialists
= representatives from local stream stewardship groups and
First Nations

Base maps or GIS layers showing key information that Base layers showing key factors that influence Base maps or GIS layers showing key information that affects
affects future land use change, including: aquatic habitat and species, including:

= OCP land use designations lay@ut of existing drainage system (storm sewers and = vegetation mapping, particularly for riparian areas
= zonhing polygons eks) = watercourse classification and data, including fish presence
] = cadastral {|ot) boundaries location of stream crossings, culverts and storm sewer = relevant water quality data
Technical = growth management strategies outfalls = sensitive ecosystem polygons
Information = existing land cover characteristics, particula\ = |ocation of known flooding incidents or other drainage- = s0ils mapping

impervious areas (air photos can pr is related problems = floodplain mapping

information) * floodplain mapping This information should be combined with maps showing
= current development propt‘)sals. , , This information should be combined with maps showing watershed and sub-catchment boundaries.
= limits of utity servicing or ‘septic suitablelsoils watershed and sub-catchment boundaries. It would also be For certain regions, considerable biophysical mapping has
This information should be combined with maps showing useful to provide air photos that show existing land uses. already been done by senior govemment agencies.
watershed and sub-catchment boundaries. It would also be
useful to assemble air photos showing existing and historic
land use patterns in order to provide a perspective on past
development pattems.

5-4
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5.3 Case Study: Stormwater Priorities in the Regional
District of Nanaimo

The Regional District of Nanaimo (RDN) is typical of many rural/suburban regional districts
in British Columbia. The majority of the regional district is in forestry uses, with growing
pockets of agriculture and urban land uses at lower elevations.

Stormwater management activities to date have been concentrated in the member
municipalities of Nanaimo, Parksville and Qualicum Beach. These activities have been
primarily drainage-focused, and the RIDN has not played a significant role in their delivery.
Furthermore, there has been little planning for stormwater management in the electoral areas,
other than that associated with road drainage.

Since there are development areas in the regional electoral areas that include urban densities
of residential, commercial and industrial land uses, there are already stormwater impacts that
likely require attention within the RDN. Stormwater issues will be exacerbated by projected
urban growth increases in parts of the electoral areas.

Watersheds in the RDN
There are an estimated 50 watersheds within the developed areas of the RDN.
t@

If a stormwater program were to commit to developing Integrated Stor
Plans (ISMPs) for each of these watersheds, the program costs woul
acceptance in this largely rural area would be problematic. Further,
comprehensive program would be limited for the RDN, becaul

are not at risk of urban stormwater impacts. In addition, the RD

over forestry or agriculture land uses.

political
s of such a

have jurisdiction

Clearly, rural regional districts like the RDN need to set priorities Tor stormwater planning
that focus their efforts. The At-Risk Methodology was applied in the RDN as a means of
determining these priorities.
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Workshop Structure and Methodology

In general, the RDN followed the workshop structure and methodology outlined in this
chapter, with one exception. Whereas the Land Use Workshop was held as a separate event,
the Drainage and Aquatic IHabitat Workshops were combined into a single event, for sake of
time and cost efficiency and to allow for effective communication among the various
disciplines involved i process.

Land Use Worksh

Invited guests
included:

&,

0 Representatives of the Real Estate Board and local development associations

the Land Use Workshop, in addition to members of a steering committee,

lanfers from the RDN
anners, Engineers and Approving Officers from member municipalities

Approving Officers from the Ministry of Transportation and Highways

0 Representatives of local agriculture associations

The agenda for the workshop included a review of stormwater management concepts, and the
general context and objectives of the stormwater planning process.

(General mapping provided at the workshop included watershed boundaries overlaying recent
airphoto information, as well as cadastral and land use designations.

Identification of Land Use Change

Within this general context, participants were asked by a facilitator to identify areas in the
RDN where rapid land use change was expected over the next 10 years. Specifically,
participants identified areas where:

O urban development is anticipated

O zoning for 1 hectare (2.5 acre) parcels or smaller is in place but not yet built out

O utility servicing for such zoning is in place or imminent
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0 such land use change overlays a large portion of a drainage basin (two-thirds or
more)

O time permitting, the group was also asked to identify areas of substantial
expected re-development, as well as areas where lower density developments
might be expected to have stormwater impacts

To record the information put forward by the group, the facilitators applied “post-it” notes to
the maps with notations. The group identified approximately twenty-one areas of rapid land
use change in a half-day workshop.

Of these twenty-one areas, ten were eliminated from further consideration by the RDN since
they were located entirely within the boundaries of member municipalities. The remaining
eleven arcas were summarized and forwarded to the Drainage and Aquatic Habitat
Workshop.

There was considerable information exchange among the group, with many participants
learning of pending land use changes for the first time.

Drainage and Aquatic Hahitat Workshop

In addition to the steering committee, invited guests for the Drainage Works

In the interest of time, the Drainage and Aquatic Habitat Workshops were combined int@,a
included: \

single event. Q
nt
0 Engineers from the RDN
Engineers from member municipalities
Approving Officers and Operations

d
a Manager%e Ministry of
0 Engineers from the Ministry of Water, Land and Air Profection

Transportation and Highways

0 Representatives of local agriculture associations

0 Representatives of local consulting engineering firms
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Invited guests for the Aquatic Habitat Workshop component included:

0O Habitat Biologists and Water Quality Biologists from WLAP
Habitat Biologists and Researchers from Fisheries and Oceans Canada
Biologists from Environment Canada and the Canadian Wildlife Service

[ T W IO Wi W

First Nat
Repre local environmental consulting firms
Represe f local stewardship organizations, including land trusts, field

camkeepers

The agenda for the Drainage and Aquatic Habitat Workshop included a review of stormwater

managemeént cepts for new participants, the general context and objectives of the
stormwa lanning process in the RDN, and the results of the Land Use Workshop.
M as presented that showed the eleven candidate study areas that resulted from the

s¢’Workshop in more detail. The mapping illustrated the extent of propesed land use
e overlaid on watershed drainage boundaries and airphotos. In particular, mapping was
ed to identify land use changes that would cover a large proportion of a small drainage
basin. Percentages of this expected cover were estimated. Maps also showed available
information on drainage sub-catchment boundaries and watercourses.

Identification of Areas at Risk

Within this general context, participants were asked by a facilitator to review and comment
on drainage or habitat risks related to the eleven candidate areas. Specifically, for each of the
candidate areas, participants identified:

0O areas of high risk for drainage-related problems like flooding or instream erosion
and sedimentation

0 risks to existing or potential fisheries and aquatic resources

After the identification of risks, participants were asked, as individuals, to rank the candidate
areas by priority for integrated stormwater management (from 1 as highest to 11 as lowest).
Tabulation of the results has provided the RDN with a sense of priority areas on which to
focus. The next step for the RDN will be to develop an ISMP on some of these priority
catchments. For a detailed discussion on developing an ISMP, refer to Chapter 10.
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Reporting Results and Follow-Up Questionnaire
A third workshop was held to report the results of the process back to the participants.

This important step allowed for a presentation of the results in context along with the draft
RDN five-year Stormwater Action Plan. The workshop allowed for discussion among the
participants about the process and the results, and was especially important for discussion of
minority opinions.

The RDN also distributed a follow-up questionnaire to confirm acceptance of the process and
the results.

Strengths and Limitations of the At-Risk Methodology

The At-Risk Methodology was useful and successful for the RDN. The great majority of
participants felt that it was appropriate and effective for making decisions about priorities.
Strengths of the process include:

a low cost

0 relative speed of decision making

o effectivencss of the process for selecting priorities and moving toward Q
without undue delay G

Limitations of the process are:

O accuracy of the process relies on the level of knople 0 ividuals
participating

0 subjective nature of the process can leave it ope le: by competing

interests
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Building Support Through the Interdisciplinary Roundtable Process

A key byproduct of the At-Risk Methodology is the transfer of information among the
participants.

It is a rare occasion that brings together into one room the key planning, engineering and
environmental professionals and non-government organizations from across a region.

The RDN Interdisg oundtable provided a key opportunity for presentation of current
stormwater manage @ epts to this interdisciplinary group. See Section 5.3 of this
chapter for rglated infofmafion. The participants were able to understand and discuss how

integrated sto ater mahagement would involve co-operative effort.

the Interdisciplinary Roundtable should not end with the conclusion of

the At- dology. The communication and access to expertise that was established
wil portant throughout the stormwater management process, including at both the
nei ood and site planning scales when more detailed decisions become necessary.

ook Ahead

As the RDN moves toward approval and implementation of its Stormwater Action Plan, the
understanding created among professionals in the region through the At-Risk Methodology
process will provide an important foundation for future success.
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5.4 The Role of Mapping

Mapping the right information can provide a valuable tool to support decision making.
However, mapping itself does not make the decisions; people make decisions. This is a
distinction that often seems to be overlooked.

Keeping it Simple
Information presented must be directly relevant to the desired outcome of the working
session. Maps should help participants achieve the desired outcome rather than divert

attention away from it. This is particularly important for the Interdisciplinary Roundtable,
where different types of information are integrated.

The maps of land use change, aquatic resources and drainage ‘hot spots’ produced as a result
of the focused working sessions should only present the information needed to identify at-risk
drainage basins. Ideally, there should only be three maps presented at the Interdisciplinary
Roundtable, each one a distillation of the more detailed mapping presented at each of the
three focused working sessions.

Graphic Overlay versus Geographic Information System (GIS)

maps with key information. This can be accomplished using:

The focused working sessions and the Interdisciplinary Roundtable rely on %@f

O graphic overlay maps, or
o GIS ArcView layers

the relationship
query options available
eater time investment.

Both options will achieve the same basic objective, which is
between different types of information. While the data linkage a
with GIS provide greater opportunity for analysis, they also require
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Use of Graphic Overlays

Relevant relationships may be obvious from a review of map overlays, and this may provide
a more affordable analysis that is of equal effectiveness to the GIS data query. This is
particularly true for the Interdisciplinary Roundtable, where the emphasis should be on
simple maps that present only the relevant information. It will likely be obvious where areas
with high pressure for land use change overlap areas with high habitat value or drainage ‘hot

Application of

Fo ictions that do have access to GIS, it provides a good tool for keeping accurate
effective impervious area (EIA), which is a key determinant of watershed health.

o IS, the EIA of each new development or retrofit area could be recorded at the
bdivision or building permit stage. In this way an accurate record of EIA can be
cstablished over time. Airphoto or map interpretation methods cannot record EIA because

they cannot differentiate impervious area that is hydraulically disconnected.
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Setting Performance Targets and Design Guidelines

6.1 The Role of Pl e Targets

irough Adaptive Management

6.2 Definingmet ondition
a D Volume Target

ning aligunoff Rate Target
icnal Performance Indicators
ieving the Target Condition at the Site Level
er Objectives for Managing Stream Health
Widely Applicable Target Condition

oving from Science to Site Design
O The Need for Flexibility in Setting Performance Targets

6.4 Managing the Complete Rainfall Spectrum

Understanding the Rainfall Spectrum

The Importance of Rainfall Tiers

Components of an Integrated Strategy for Managing the Complete Spectrum of Rainfall
The Role of Continuous Simulation Modeling

Understanding Why Rainfall Capture is the Key

6.5 Methodology for Setting Performance Targets and Site Design Guidelines

Step #1: Assemble a Rainfall Database

Step #2: Define Rainfall Distribution

Step #3: Define Performance Targets for Managing the Complete Spectrum of Rainfall Events

Step #4: Translate Performance Targets into Design Guidelines that can be Applied at the Site Level
Step #5: Evaluate Source Control Options Through Continuous Water Balance Modeling

Step #6: Optimize Stormwater System Design Through Adaptive Management

oodddd & 000 odd
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6.1 The Role of Performance Targets

Performance targets provide the foundation for implementing common sense solutions that
eliminate the source of stormwater related problems. This chapter presents a cost-effective
framework for local governments to:

0O establish performance targets that reflect science-based understanding to guide early
action in at-risk catchments (see Chapter 5)

applied at the site level to design stormwater systems that mitigate the impacts of

0O translate these performance targets into design criteria and guidelines that can be
land development \

Performance targets provide a starting point to guide the actions of local government in the
right direction. Site design criteria provide local government staff and developers with
practical guidance for moving from planning to action.

For a performance target to be implemented and effective, it must be quantifiable. It must
also have a feedback loop so that adjustments and course corrections can be made over time.
To be understood and accepted, a performance target needs to synthesize complexi

single number that is simple to understand and achieve, yet is comprehensive in its sco
runoff volume-based performance target fulfils these criteria. This chapter p 15
methodology for setting volume-based performance targets.

Volume-based thinking is an integral element of a paradigm-shift that vi sasa
fully integrated system where creek headwaters originate at roofto 04 ooking
ahead to the GVRD case study results presented in Chapter 7, th ns are far-

reaching because a volume-based approach to stormwater man nt 1
every aspect of land use planning and site design. Volume-base cads directly into
landscape architecture, green roofs, urban reforestation, interflow @iid groundwater recharge,
and water re-use.

6-1
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Constant Improvement through Adaptive Management

Performance targets and design criteria provide a basis for: The Adaptive Management A

O integrating appropriate stormwater management policies with land use and
community planning (see Chapter 4)

O selecting appropriate site design practices to reduce runoff and improve water quality
at the source (see Chapter 7)

The policies and site design practices implemented in at-risk catchments become
demonstration projects. Monitoring the performance of these demonstration projects
provides the foundation for adaptive management, as illustrated in Figure 6-1.

The goal of adaptive management is to learn from experience and constantly improve land

development and stormwater management practices over time. This requires ongoing G define
monitoring of demonstration projects to assess progress towards performance targets and the
shared watershed vision. The details of adaptive management are discussed further in \\\ ;
Section 6.5. d g Apply targets and @“\\\ \ TR N\
criteria to fha design \\\;:\\i%\sﬁ‘ Optimize

1]
Al
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Figure 6-1
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ini it An appropriate performance target for managing runoff volume is to limit total runoff volume

6'2 Deflnlng a Ta rget Condltlon to 10% (or less) of total rainfall volume. This means that 90% of rainfall volume must be
returned to natural hydrologic pathways, through infiltration, evapotranspiration or re-use on

A biophysically-based target condition can be established based on an understanding of the the development site. Managing 90% of the rainfall volume throughout a watershed should
characteristics of a healthy watershed. achieve the biophysical target condition for the watershed. Managing 90% of rainfall volume

In order to be achievable, a biophysically-based target condition must be translated into therefore becomes the volume-based performance target

performance targets that can be applied to stormwater management practice.

Since changes in Water Balance and hydrology are the primary source of stormwater related Defin Ing a Ru rget
impacts on watershed health (see Chapter 2), it is especially important to establish As discussedyin Chapte ¢ Mean Annual Flood (MAF) is defined as the channel-forming
performance targets for managing: event; as the increases with development, stream channels erode to expand their cross-
a2 Runoff Volume. and section, t ding aquatic habitat. Therefore, an appropriate runoff rate target is to
i ensure that stré@mflow rates that correspond to the natural MAF occur no more than once per
0 Runoff Rate year ge.
In T t@achieve this target, stormwater systems should be designed to limit the frequency
Defining a Runoff Volume Target tural MAF is exceeded.
Recent research from Washington State shows that stormwater related impacts on stream e correlates roughly with the runoff from a Mean Annual Rainfall (MAR), which is
health start to occur once the impervious percentage of a watershed exceeds about 103 defined as the rainfall event that occurs once per year, on average. The significance of the
Chapter 2). Therefore, to ensure the health of aquatic systems, developments sho e MAR is discussed turther in Section 6.4.

. R p o ) .
planned and built to function like watersheds with less than 10% total impervious are Natural streamflow patterns can be approximated for the majority of rainfall conditions (all

Stormwater-related impacts are a direct result of runoff from impervious surfacesthat are rainfall in an average year) by providing enough storage capacity to capture the runoff from a
directly connected to a storm drainage system or to downstream watercoursegf(o ed MAR, and releasing the stored runoff at a rate that mimics the rate of interflow in a naturally
as effective impervious area (EIA)). vegetated watershed.

The Washington State research is based on data from watersheds withitra 1 ditch and
pipe systems designed to remove runoff from impervious surfa uic s possible, and
deliver it to receiving waters.

When the impervious area of watersheds with traditional ditch andipipe systems reaches the
10% threshold, about 10% of the total rainfall volume becomes ruffoff that enters receiving
waters; this runoff volume is the root cause of aquatic habitat degradation. Note that there is
virtually no surface runoff from the naturally vegetated portion of a watershed, but nearly all
rain that falls on directly connected impervious surfaces becomes runoff.

6-3
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Additional Performance Indicators » Infiltrating rainfall at the source is the most effective way to maintain stream
baseflows.
As discussed in Chapter 2, there are additional science-based indicators that could be used as

performance targets for protecting watershed health, including; » Infiltration and other stormwater source control strategies provide effective

treatment for the first flush of pollutants that wash off from developed .
O Maintain stream baseflow at a minimum of 10% of the Mean Annual Discharge reatment for the LISt Tush of potiviamts that wash 011 Hom deveioped ateas

(MAD). = Restoring the natural Water Balance eliminates the source of stream degradation

Maintain natural total suspended solids (TSS) loading rates. and imprg¥e@ aquatic ccosystem health.

Maintain key indicators of aquatic ecosystem health (e.g. maintain Benthic Index of
Biological Integrity (B-IBI) score above 30).

of demonstration projects will provide the opportunity to test
ance targets relating to baseflows, water quality and aquatic

Monitoring the perfe
how well alterative

O Preserve a 30-metre wide intact riparian corridor along all streamside areas. ecosystem h can be managed by achieving the runoff volume and rate targets (see
O Retain 65% forest cover across the watershed. Section 6.

These indicators of watershed health can play an important role in comprehensive

performance monitoring and adaptive management programs (as discussed in Section 6.5). @

These indicators may also be used to help define a biophysically-based target condition for a
healthy watershed. The GVRIY's [nfegrated Stormwater Management Planning Terms of
Reference Template (2002) provides an example of how some these indicators have been

applied to define a target condition.
This Guidebook presents a methodology for setting performance to achieve th

n
volume target (i.e. limiting runoff volume to 10% of total rainfall) and runoff rate t@reect (ie.
maintaining natural MAF). The runoff volume and rate targets have been s e e

primary basis for defining a biophysically-based target condition t¢ guide water

planning and design because:
tha% watershed

design of stormwater
targets can be directly

0 They are based on scientifically defensible researc
imperviousness and changes in hydrology with stream

0 They provides an easily understood starting point for
systems at the site level (as described in this chapter). Th
managed at the site level.

O Achieving the 10% volume target should also achieve management objectives for
stream baseflows, water quality and aquatic ecosystem health. This is a reasonable
assumption because:

6-4
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Achieving the Target Condition at the Site Level

Degradation of watershed health is the result of the cumulative impact of individual land
development projects on runoff volume and rate (i.e. incremental changes in Water Balance
and hydrology). Fach development project contributes to increased runoff volume and rate in
downstream watercourses.

In order to achieve the target condition for a healthy watershed as a whole, cumulative
impacts must be managed at the site level. This means that stormwater systems at the site
level must be designed to achieve to achieve the runoff volume and rate targets.

The Role of Source Control

To achieve runoff volume and rate targets, development sites and their stormwater systems
must be designed to replicate the functions of a naturally vegetated watershed (the most
effective stormwater system). This requires stormwater source control strategies that capture
rainfall at the source (on building lots or within road right-of-ways) and return it to natural
hydrologic pathways - infiltration and evapotranspiration - or re-use it at the source. This
creates hydraulic disconnects between impervious surfaces and watercourses (or storm
drains), thus reducing the volume and rate of surface runoff.

Looking ahead, Chapter 7 presents a variety of source control solutions for maintainin@lor

restoring natural runoff volume and rates, including:
t .

impact

O Preserving natural vegetation cover, natural stormwater management f
wetlands), and limiting the extent of impervious areas through 1
development practices

O Preserving or restoring natural infiltration capacity by i&&unoﬁ‘ from

impervious surfaces and applying absorbent landscapin
O Preserving or restoring natural evapotranspiration capa to the extent possible
through conservation, landscaping and the application of grégn roofs

0 Re-using rainwater for irrigation and for indoor uses

Chapter 7 provides guidance for selecting appropriate source control strategies for different
land use types, soil conditions and rainfall characteristics.
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Other Objectives for Managing Stream Health

To maintain or restore stream health, this Guidebook recommends focusing limited resources
on managing runoff volume and rate. Scientific research on the subject recommends a broad
range of strategies including;:

O Preserve or restore natural vegetation along riparian corridors.

&

a Preserve or res
such

a Preserve g
maintainin®

¢ natural features, such as wetlands, that play a key role in
ogic and water quality characteristics of healthy streams.

gfinstream features that are key to the health of aquatic ecosystems,
annel complexity and adequate spawning gravel.

a souices of water pollution (point and non-point sources).

Int rmwater Management Plans (ISMPs) should address these abjectives, in
ad t@ithe runoff volume and rate targets.

esived Outcomes for ISMPs
Integrated stormwater management plans (ISMPs) for individual watersheds should therefore:
O establish objectives for maintaining and/or restoring stream health

O develop comprehensive strategies to achieve these abjectives, which not only deal
with runoff volume and rate, but also address issues relating to water quality and
preservation/restoration of key natural features {e.g. riparian forests, wetlands, in-
stream features)

The elements of ISMPs are discussed further in Chapter 10.
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A Widely Applicable Target Condition

The fact that performance targets are based on the characteristics of a healthy watershed is
key. This means that the performance targets for any given watershed apply to:

0 new development OF retrofit scenarios - Appropriate land development practices can
prevent the degradation of a healthy watershed or restore an unhealthy watershed.
The target condition remains the same.

a protection of environment OF property - Maintaining or restoring the ecological health
of a watershed will also eliminate the source of flooding risk to property and public
safety. Protecting aquatic resources and protecting property are complementary
objectives. Ewven if property impacts are the driver for action, biophysically-based
performance targets are still appropriate.

The Range of Case Study Experience @

The methodology presented in this chapter for setting performance targets and design criteria
evolved through recent integrated stormwater management experiences in British Columbia.
Preliminary performance targets and site design criteria were developed using this

methodology in three different catchments, all with different initial conditions, devel
types and drivers for action. The three case studies included the following develo t

scenarios:
a Urban - High-density urban development at the top of a mountain, w n
of downstream aquatic habitat was the primary driver for action.
o Suburban - Fully developed suburban watershed, where thgglicdd L ediate
flood relief was the driver for action.
o Suburban/Rural - A municipality comprising rural an and uses, where
future development arcas (currently forested) drains agricultural lowlands.

Aquatic habitat protection was also a driver.
The methodology has been tested and accepted by the local governments in all three cases.

The suburban/rural example (City of Chilliwack) is used as a case study for the remainder of
this chapter to illustrate the methodelogy.

6-6
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6.3 Moving from Science to Site Design

As shown below, the biophysically-based target condition provides a basis for a
comprehensive stormwater management strategy (see Iigure 6-3). Performance targets and

site design criteria are needed to translate this strategy into action at the site level.

Biophysically-Based Target Condition

water quality, baseflow, riparian integrity) may also help define a target condition.

The target condition is based on the characteristics of a healthy watershed, and incorporates targets
for maintaining the natural Water Balance (restore 90% of rainfall volume to natural hydrologic
pathways) and hydrology (maintain natural MAF). Other characteristics of a healthy watershed (e.g.

Leads to:

Science-Based Performance Targets and Site De

Translating the above strategy into an action plan requires performance tafgets and design
criteria to guide stormwater management and development practices at the'Site level.

Performance targets and design criteria can be evaluated and optimized to reduce costs 4
over time by monitoring the petformance of demonstration projects.

Implementing
this strategy
requires:

Evaporation-
Transpiration

(relatix%

Frequent
Small Storms
(less than
half of MAR)

Rainfall Capture Runoff Control

Infiltrate or Reuse
Small Storms at the

""\;;;A;\“{\-\;F\*‘-- i W Source to Reduce
e Total Runoff Volume
S !!%E&gk
ShHBeds Tel

Erg

Flood Risk
Management

.......

Science Based Strategy for Managing the Complete Spectrum of

Rainfall Events

Stormwater impacts occur when land use change alters the water balance, thus increasing the

volume and rate of surface runoff from every rainfafl event. In order to maintain

ar move

towards the target condition, the complete spectrum of rainfall events must be managed ina

manner that approximates a naturally vegetated watershed.
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The Need for Flexibility in Setting Performance Targets

Establishing performance targets provides a quantifiable way of measuring success in
protecting or restoring a watershed, and for identifying what needs to be done to achieve a
certain level of protection for a given watershed.

The runoff volume and rate targets presented in presented in Section 6.2 provide a reference
point that is based on the Water Balance and hydrology of a healthy watershed. To determine
whether these targets are realistic or achievable for a given watershed, an ISMP must answer
the following questions:

O What is the existing level of annual runoff volume? What percentage of total annual
rainfall volume does it represent? What is the existing Mean Annual Flood (MAF)?

O What are acceptable levels of runoff volume and rate in terms of flood risk and
environmental risk? What are the consequences of increased or decreased flows
related to land development? Are these consequences acceptable?

0O What actions are needed to avoid flooding or environmental consequences?
0 How can necessary actions be staged over time?

O Are the targets to maintain 10% runoff volume and maintain the natura
necessary or achievable over time? If not, what levels are?

Performance targets that are based on the characteristics of a healthy watershed, Mcluding

targets for runoff volume, runoff rate, and any other indicators that may be ea
target condition, should be used as a starting point. Performanc 1d be
customized for individual watersheds and catchments, based on fw i ive and

affordable in the context of watershed-specific conditions.

For example, the 109 runoff volume target may not be appr a watershed with
limited fisheries value. In this case it may be more appropridtg”to establish targets for
reducing the volume and rate of runoff based on judgements regafding acceptable levels of
flooding.

Continuous Water Balance modeling can be applied to determine what is effective and
affordable. Further discussion of Water Balance modeling is found in Chapter 7.

6-8
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The Importance of Rainfall Tiers

Defining tiers is the key to the rainfall analysis. It enables a systematic approach to data
processing and identification of rainfall patterns, distributions and frequencies. Establishing
the MAR as a reference point provides a convenient way to divide the rainfall database into
three groupings.

6.4 Managing the Complete Rainfall Spectrum

A guiding principle of integrated stormwater management is to design for the complete
spectrum of rainfall events (as shown in Figure 6-2). Designing for the complete spectrum of
rainfall events provides the foundation for protecting both property and stream health.

Table 6-1 below she pw the rainfall tiers vary across the regions of BC where the most

UnderStandmg the Rainfall SpeCtrum development is oct % the Georgia Basin the MAR ranges from about 40 mm on the

A key parameter for describing the rainfall spectrum is the size of the Mean Annual Rainfall East Coast of Vanco d, to about 60 mm in the Fraser Valley (also representative of
{(MAR), the rainfall event that occurs once per year, on average. The distribution of rainfall much of the rer Maimjand), to about 80 mm on the North Shore of Vancouver. For the
events relative to the MAR is fairly constant throughout British Columbia. Okanagan Region, the MAR is closer to 20 mm.

The following rainfall tiers are the building blocks of an integrated strategy for managing the

complete spectrum of rainfall events: le’6-1 — Rainfall Spectrum for Various Locations in BC

o Tier A Eventso — The sr.najll rainfall events that are less than half the size of ion Tier A Events Tier B Events Tier C Events
a MAR. About 90% of all rainfall events are Tier A events. (| ess than 50% of (between 50% of (Greater than M AR)
o Tier B Events* — The large rainfall events that are greater than half the size MAR}) MAR and MAR)
of a MAR, but smaller than a MAR. About 10% of all rainfall events are<4hie
events. Vancouver < 40 mm 40 to 80 mm > 80 mm
. o ) North Shore
o Tier C Events* — The extreme rainfall events exceeding a M ( )
extreme event may or may not occur 1n any given year. Chilliwack < 30 mm 30 to 60 mm > 60 mm
* For the purpose of setting performance targets, a rainfall event is defi .
(i.e. mm of rainfall accumulated over 24 hours). This assurptio Nanaimo <20 mm 20 to 40 mm > 40 mm
design criteria, which can be optimized over time through continuous
monitoring the performance of demonstration projects (as disc Kelowna < 10 mm 10 to 20 mm > 20 mm
These three rainfall tiers correspond to three components of integrated strategy for * approximate values based on statistical analyses using of 30+ years of rainfall data
managing the complete spectrum of rainfall events (see Iigure 6-2 rainfall capture (source
control), runoff control (detention), and flood risk management (contain and convey). These One of these examples (Chilliwack) is used throughout this chapter to illustrate how to:
three components are discussed further in this section. 0O use rainfall data to define MAR and the rainfall tiers

O apply the rainfall tiers to establish performance targets and site design guidelines

6-9
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Managing Rainfall Volume at the Source . L
Typical Frequency Distribution of
Tier A events make up the bulk of total annual rainfall events and rainfall volume (see Annual Rainfall
Figures 6-3 and 6-4). Capturing these small events at the source is the key to reducing runoff = Defined a5 Tier A Everts
volume and managing the Water Balance (i.e. rainfall capture). £ " /
E-J hote: Bumaby Mourtsin MAR™ = 70 mm
Figures 6-3 and 6-4 illustrate both coastal and interior conditions. Regardless of location, the o s e
majority of rainfall events are small (less than 50% of MAR). This is a key observation with |5
respect to the feasibility of approximating the natural Water Balance through infiltration & o | [
and/or rainfall re-use. .,_g o8 Bearie T o E vt
‘®
Consistency with Current Stormwater Practice “;.
=
Referencing the rainfall tiers to the Mean Annual Rainfall (MAR) provides consistency with
criteria that became accepted practice in the 1990s. an 50% of MAR  50% of MARto MAR  Greater than MAR
Rainfall Event Size (mm)
In British Columbia, the Land Development Guidelines for the Protection of Aquatic Habitat & Soth Coast (Burnaby Mountain) &5 Okanagan (Kelowna Airport) |
(1992) focus on managing runoff from storms with a 2-year return period, which is
approximately equal to the MAR. Figure 6-3
Also, 50% of the MAR corresponds to what is called a “6-month storm” in Washington Stat
The concept of the ‘6-month storm’ was introduced in Washington to provide cont or
managing the six to .ten r.unoff events per year .that halve the most potential to Ise Typical Volume Distribution of
watercourse crosion (i.e. Tier B events). At the time, this approach represente ma Annual Rainfall
departure from traditional drainage practice.
Prior to the late 1990s, the focus of drainage planning was on the extreme evgn rarely c 10047 |
- c
occurred (Tier C events). < Note: Bumasy W ountain MAR" = 70 mm
o {*24-hoorrainfali)
The tiered approach marks a further shift in drainage practicegfrom ing 25% of the o=
rainfall volume (Tier B and C) to managing 100% of the €. the complete 5 =
spectrum). b
o
3
o
Less than 50% of 50% of MAR to MAR Greaterthan MAR
MAR
Rainfall Event Size (mm)
mSouth Coast{Burnaby Mountain) Okanagan (Kelowna Airport) ‘
Figure 6-4
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Components of an Integrated Strategy for Managing the Complete
Spectrum of Rainfall

Each of the three rainfall tiers corresponds to a component of an integrated strategy:
1. Rainfall Capture (Source Control) to Manage the Small Tier A Rainfall Events

'The key to runoff volume reduction and water quality improvement is capturing the small
storm runoff (Tier A rainfall events) from rooftops and paved surfaces. This captured
rainfall should be infiltrated, evapotranspired, and/or re-used at the source. Rainfall
capture can be provided at the source with:

0 On-lot stormwater source control facilities to capture runeff from rooftops,
driveways, parking and other impervious areas for infiltration, evapo-transpiration
and/or reuse.

O On-street source control facilities to capture and infiltrate runoff from paved
roadways. These facilities must also be designed to convey extreme storms, similar
to conventional storm sewers.

Chapter 7 describes specific source control options available for development parcels and
roads, including specific examples.

2. Runoff Control (Detention) to Manage the Large Tier B Rainfall Events

The runoff resulting from the large Tier B events causes the most significa
in downstream watercourses. Therefore, the key to runoff rate cgntrol{isgs

runoff from impervious surfaces resulting from the large Tier, B al

releasing it at a controlled rate. This controlled release will eli te sp1kes that
characterize the rapid response of runoff from impervious es. rage capacity for
large Tier B storms can be provided:

source control facilities

).

0 In community detention facilities that serve sub-catchments of a watershed (can
provide runoff control but not rainfall capture).

0 By increasing the storage capacity of on-parcel and on-stre
(above the capacity required to achieve rainfall capture targ

Page 206 of 846

3. Flood Risk Management (Contain and Convey) for the Extreme Tier C Rainfall
Events

Development sites must have adequate escape routes for runoff from extreme storms
(combination of overland flow and flow collection and conveyance systems). Stream
channels and stream crossing (e.g. culverts and bridges) must have sufficient capacity to
contain and convey flood flows resulting from very large storms (e.g. the 100-year
storm), withou in threats to public safety or property damage. A framework for
flood risk man resented in Section 6.5.

ntmuous Simulation Modeling

rgets (i.e. a starting point) can be established based on simple rainfall analysis
6 5). The level of effort required to apply continuous simulation modeling is not
1ate for setting performance targets, but is appropriate for optimizing design solutions
ac 1eve the performance targets.

As explained in Chapter 7, continuous simulation modeling is also appropriate for evaluating
stormwater source control options and optimizing the design of stormwater system
components.

6-11
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Understanding Why Rainfall Capture is the Key

Runoff control without rainfall capture is the conventional detention-based approach to
stormwater management. It is only a partial solution. It is now recognized that this approach
does not protect downstream fish habitat because it does not maintain natural levels of
erosion or support baseflows in watercourses.

The water released from conventional detention storage typically goes directly to downstream
watercourses. This slows down the water and reduces peak runoff rates, but does not reduce
the total runoff volume. Therefore, the total runoff volume is spread out over a longer period
of time, which can result in erosive streamflows for longer periods of time.

Rainfall capture requires storage at the source, where runoff from impervious surfaces can be
infiltrated into the ground, evapotranspired, or re-used rather than released directly to surface
drainage systems. Infiltration not only reduces runoff velume, but also supports stream
baseflow by partially restoring the natural Water Balance.

Detention facilities that serve sub-catchments of a watershed do not provide the opportunity
for infiltration, evapotranspiration or re-use at the source. However, there may be
opportunities to implement community source control facilities through neighbourhood
planning (e.g. infiltration facilities that serve multiple dwelling units).

overlooked the importance of volume management.

The objective of emphasizing rainfall capture is to place the stormwater manageme Q
clearly on volume. Traditional drainage practice concentrated on peak flow ftes

&
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The Importance of Rainfall Capture for Water Quality

Rainfall capture is important for improving water quality as well as for reducing runoff
volume. The objective of rainfall capture is to infiltrate small storms and the first portion of
large storms at the source. This means that the ‘first flush’ of pollutants that get washed off
impervious surfaces at the beginning of rainfall events will be filtered and receive some
treatment as they infiltzate into the ground.

Rainfall that is ca «@

depending on its int8
some form oftreatment

%,

e source for re-use may require a certain amount of treatment,
s¢. Indoor uses, such as toilet flush water, would likely require
atisty regulatory requirements for public health protection.
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6.5 Methodology for Setting Performance Targets and
Site Design Guidelines

Step #1 - Asser

Case Study Example: City of Chilliwack

The City of Chilliwack is used as a case study in this section to demonstrate how to set
performance targets and translate these targets into site design criteria. Chilliwack has
applied a 6-step process for setting performance targets and developing site design criteria
(see Figure 6-5). These steps are described in this section.

Chapter 4 showed how Chilliwack has integrated performance targets with stormwater
management policies. This is a first step towards integrating targets with the Official
Community Plan.

Chapter 7 elaborates on how Chilliwack has translated performance targets into a series of
Design Guidelines for Stormwater Systems that developers can apply at the site level.

Chilliwack started applying the Guidebook methodology in the spring of 2001. Over the year
that followed, the Chilliwack case study provided an opportunity to test, validate and refi
the (Guidebook methodology. This process was undertaken in an inter-departmen
inter-agency environment, and used actual land development projects in the City to a
methodology. The interaction with the development community was essential to

methodolegy practical.

Step#2-D
* In the Chilliwack region

Tier A Storms
less than 50% MAR*
= up to 30 mm

Runoff Control
(runoff rate control)

Flood Risk
Management

for infiltration, evapotranspiration or
re-use

* Rate of release should replicate the interflow {(or baseflow) from a natural forested area equal to the
area served by the runoff control facility. For the Chilliwack region this rate is about 1 Lps per hectare.

Step #4 - Translate
that ¢

Step #5 - Evaluat

6-13
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Figure 6-5
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Step #1 - Assemble a Rainfall Database

Rainfall data is readily available in most jurisdictions. Environment Canada operates an
extensive network of rainfall gauging stations across the province. Many regional districts
and municipalities are beginning to operate their own stations, and in some cases local
government-aoperated networks are in place.

Rainfall data should be obtained from a gauging stations as close as possible to the watershed
where performance targets are being set.

Obtaining rainfall data from several stations in a region can provide a good idea of rainfall
variability and enable the establishment of regional performance targets (as shown in the
Chilliwack example).

For establishing performance targets, a rainfall data set should have a period of record that is
long enough to enable statistical analysis (longer is better). The rainfall data must be put into
a spreadsheet format to enable the necessary analysis (described on the following page).

A key principle is to assemble the best rainfall data available (i.e. longest period of record,
closest to watersheds of interest) and to use this data to establish performance targets.

Even in the absence of rainfall data, the example rainfall tiers shown in Table 6-1 (1]
relevant region) can be used to develop performance targets that provide a reasonable sta
point for action. The values in Table 6-1 can also provide a check on analyses p
using data from rain gauges with short periods of record.

oI

Daily versus Hourly Rainfall Data

Daily rainfall data is adequate for the basic analysis needed to set p
targets and site design criteria. However, hourly rainfall data pragides a Wetter description of
local rainfall characteristics. Certain rainfall characteristics, suc 1[Thtensity, can not
be established based on daily data. Hourly data also enables m etailed monitoring and
modeling (see Step #5 and #6).
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Climate Change Concerns

Climate change projections show that total winter rainfall is likely to increase over time (thus
increasing total runoff volume), and that the frequency of short intense storms, or
cloudbursts, is also likely to increase. Chapter 7 shows how the implementation of
stormwater source control strategies can mitigate the impacts of climate change.

Performance targets j
matter that these ta

de a starting point for evaluating source control options. It does not
ased on historic rainfall data.

Case Studele: Assembling Rainfall Data

rainfall data is available from three Environment Canada rainfall gauging stations

Long-te
i Chilliwack area:

1mn a

Agassiz (on the north side of the Fraser River) — 109 years of record
O Sardis (near Vedder crossing) — 46 years of record

0 Chilliwack (between Chilliwack City Center and IHighway 1) — 90 years of
record

Rainfall data from these three stations were used to establish general performance targets for
the Chilliwack region. These targets can be customized for individual sub-catchments within
the region by monitoring the performance of demonstration projects (see Step #6).

Since April 1999, the City has been operating two continuous rain gauges on a hillside area
above the agricultural lowlands that is designated for future land development. These gauges
are important for monitoring the change in rainfall-runoff response as land development
progresses on the hillsides, and thus evaluating how well particular site design practices are
mitigating the impacts of land development.
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Step #2 — Define Rainfall Distribution

The rainfall event categories (Tier A, Tier B, and Tier C) form the basis for setting
performance targets and developing site design criteria to manage the complete spectrum of
rainfall events. In order to define the thresholds for these categories, the Mean Annual
Rainfall (MAR) must be determined.

Methodology for Defining Mean Annual Rainfall (MAR)

The MAR for any watershed can be defined through the following process:

1. Calculate the peak daily rainfall (24-hr rainfall depth) for each year of record from
the rainfall gauge. This can be done with a simple spreadsheet function.

2. Rank the rainfall maxima from highest to lowest and calculate a return period (T) for
each using a standard plotting position formula (e.g. Weibull formula, T = [total # of
rainfall maxima + 1]/rank).

Create a logarithmic plot of rainfall maxima vs. return period.

4. From this plot determine the rainfall maxima with a 2-year return period (Rp). This i
approximately equal to the MAR (the statistical definition of MAR is the rainfa
a 2.33 year return period).

Since the preceding methodelogy is a statistical analysis, a long period of record 3@r
more) will ensure confidence in the results.
Defining Rainfall Tiers \
Once the site-specific MAR is determined, rainfall event categori elined:
O Tier A = less than 50% of MAR
a Tier B =50% MAR to MAR

0 Tier C = greater than MAR

Page 210 of 846

lllustrating the Rainfall Distribution

The site-specific rainfall frequency distribution (see Figure 6-3) can be determined by
applying a spreadsheet query to the rainfall database (count the total # of Tier A, Tier B, and
Tier C events). This will validate that the majority of rainfall events are small.

The site-specific rainfall volume distribution (see Figure 6-4) can also be determined using
spreadsheet functio up the total depth of Tier A, Tier B, and Tier C events). This will
validate that the s vents account for the majority of total annual rainfall volume.

N
%,
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Case Study Example: Defining Rainfall Distribution

The MAR (24-hour duration) for Chilliwack was determined using data from the three long- s . .
term rainfall gauging stations. The points plotted on Figure 6-6 represent the peak annual Chilliwack Rainfall Analysis

ra%nfaﬂ event (24-hr rainfall deptl.q) for each of the 9Q years of recford .from the Chilliwack Return Period Analysis - Daily Rainfall Maxima
rainfall gauge. The same analysis was performed using the Sardis rainfall gauge and the
Agassiz rainfall gauge.

Based on this analysis, the MAR at each of the three stations was determined to be:
a Chilliwack = 63 mm
0 Agassiz =60 mm
0 Sardis=55mm

Therefore, the regional MAR for the Chilliwack area can be defined as 60 mm (over 24 hrs).
This regional approximation provides the basis for specitying the following rainfall tiers:

Daily Rainfall (mm)

a Tier A =less than 50% of MAR = less than 30 mm
a Tier B = 50% MAR to MAR = 30 mm to 60 mm

O Tier C = greater than MAR = greater than 60 mm Q
Return Period (yrs)
\\ Figure 6-6

n

Peak

1 MAR~R2 10 100
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Step #3 - Define Performance Targets for Managing the

Complete Spectrum of Rainfall Events

1 1 1 Runoff Control Performance Targets (for Tier B Events)
The rainfall tiers, established in Step #2, must be translated into performance targets for

rainfall capture, runoff control and flood risk management.

Detain the next 30
storm sewers

er day (all rainfall events up to 60 mm over 24 h) and release to
channels at a rate that approximates a natural forested

Case Study Example: Translating Tiers into Targets watershed.
The City of Chilliwack’s performance targets are presented below to illustrate how rainfall This relates fthe following specific runoff control target:
tiers translate into performance targets.
o For i areas — Provide enough storage volume to detain the runoff resulting

inf; vents up to 60 mm per day, either in rainfall capture facilities and/or
ity detention facilities. Release the stored rainfall at a rate that replicates the

Rainfall Capture Performance Targets (for Tier A Events)

0O WFor pervious areas — Meeting the rainfall capture target also provides adequate runoff

Capture the first 30 mm of rainfall per day (24 h) at the source (i.e. lots and roads) and control {i.e. enough storage for 60 mm of rainfall).
restore to natural hydrologic pathways (infiltration and evapotranspiration) an . * natural interflow can be defined based on streamflow monitoring in undeveloped catchments (see Step #4)
use.

This relates to the following specific rainfall capture targets:

0O For impervious areas — Provide stormwater source control facilities®
lots, roads or neighbourhood sites that are designed to capture 30.m
and either infiltrate, evapotranspire, or re-use the captured rainfall:

Flood Risk Management Performance Target {for Tier C Events)

Ensure the stormwater system is capable of safely conveying an extreme flood event that

0O For pervious areas — Preserve as much undisturbed n rea possible. For

landscaped areas, provide an absorbent surface soil layer t capacity to store results from rainfall events greater than 60 mm (e.g. the 100-Year Flood, Q1o).
at least 60 mm of rainfall and infiltrate at the natural rate of | soils. This will ensure
that pervious areas produce virtually no surface runoff (much \ike a naturally vegetated The runoff from extreme storms must be conveyed, through a combination of overland flow

paths and flow collection and conveyance systems, without causing property damage, posing a
threat to public safety, or causing unacceptable levels of flooding in agricultural areas.

watershed).

* the selection and design of source controls must be based on site-specific conditions (see Steps #4 and #5)

6-17
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Validating Performance Targets

As discussed in Section 6.2, achieving the biophysically-based target condition (a healthy
watershed) means that 90% of total rainfall volume must be captured at the source to reduce

total runoff volume to 10% or less of total rainfall volume.

Figure 6-7 relates the performance targets for rainfall capture, runoff control and flood risk

management to rainfall volume distribution (at the Sardis gauge).

The same analysis was performed using data from the other two long-term rainfall stations T 1
(Chilliwack and Agassiz). The volume distribution for all three stations is summarized E
below. =
[
c
©
Rainfall Station Rainfall Capture Runoff Control Flood Control =
Volume Volume Volume @
£
Chilliwack 89% 7% 4% SiL
Agassiz 91% 6% 3% -g
Sardis 93% 5% 2% -

target) would result in capture of about 90% of the total volume of runoff from i

areas. Also, implementing absorbent landscaping practices can virtually eli
from pervious areas (i.¢. achieve close to 100% capture), as discussed in Chap

The key point is that meeting rainfall capture targets should achieve %

Capturing the first 30 mm of rainfall per day (i.e. meeting Chilliwack’s rainfall
ervi
a T

target condition.

Distribution of Annual Rainfall Volume (Sardis)

less than 30 mm

5] Rainfall Capture Volume (93%)

.

\\\m\m\\\:\:\:\k\\\\\

.

\\\:\:\m\\\\:\:\:\:\t&\\\

30 mm to 60 mm greater than 60 mm

Rainfall Event Size

Runoff Control Volume (5%) E Flood Control Volume (2%)

y-based
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— i i The level of reduction in the volume and rate of runoff that is achievable using
Step #4 TranSIate Pe rform_ance Ta rgets |nt0 DeSIQn infiltration depends on soil conditions, and therefore, soils information is key to
Guidelines that can be Applied at the Site Level the planning and design of infiltration facilities.

» Green Roofs - The volume and rate of rooftop runoff can be reduced by installing
absorbent landscaping on rooftops of buildings or parkades. Green roofs will
store and evapotranspire rainfall from small events, and will slow the rate of

dium-sized events. (reen roofs are most effective for land uses

of rooftop coverage, such as multiple family and commercial
ly with underground or structured parkades).

In order to achieve performance targets for rainfall capture, runoff control and flood risk
management, the targets must be translated into achievable design guidelines that developers
and local government staff can understand and apply at the site level.

Design Guidelines for Rainfall Capture (Managing Tier A Events)

Reducing runoff volume is the key to achieving performance targets for rainfall capture. The

following volume reduction strategics should be applicd: . water Re-use — Capturing and re-using rooftop runoff for greywater uses (e.g.

' ilet§y laundry) or for irrigation can reduce runoff volume. The opportunities for

o Minimize the disturbance of natural soils and vegetation. At the land use planning vollume reduction through re-use are most significant for high density residential
and site design levels, it is important to identify and preserve the natural areas that are nd Commercial land uses with high water use.

most important to maintaining the natural Water Balance, such as wetlands, natural
infiltration areas and riparian forests. Low impact site design practices that limit the
creation of impervious area, the compaction of natural soils and the clearing of natural
vegetation should also be applied.

hapfer 7fprovides quantitative information on the effectiveness of these stormwater source
C tions under various conditions (e.g. rainfall, land use, soil type), and also provides
guidance on low impact site design practices and absorbent landscaping.

a Apply absorbent landscaping. For landscaped areas, an absorbent surface soilWjaffer
should be provided. This absorbent soil layer should:

= be deep enough to store the mean annual rainfall (24-h duration). SZ@:

t €

absorbent soils store about 20% of their volume in soil water,

MAR is an appropriate soil depth (e.g. for Chilliwack this would X5=
300 mm).
dsc

= meet the BC Landscape Standard for medium or better which will
ensure the type of hydrologic characteristics require ain pture.
o Implement stormwater source control practices to capturéffunoff from impervious
surfaces. Source control options include:
» Infiltration Facilities — Infiltration is likely the only way achieve the target
condition of restoring 90% of total rainfall volume to natural hydrologic

pathways, and is the most appropriate source control for single family land uses,
which is the dominant land use in most developed watersheds in the province.

6-19
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Determining What is Achievable

Establishing a rainfall capture target, as shown in Step #3, provides a starting point that is
based on the characteristics of a healthy watershed. The next step is to determine what is
achievable and affordable based on assessments of constraints and opportunities in individual
catchments.

Based on these assessments, catchment-specific performance targets and design guidelines
for achieving these targets can be established. These catchment-specific targets and
guidelines will then provide direction for all land development projects within each
catchment.

The following information is key to assessing opportunities and constraints in any given
catchment:

a

Soils Information - Soil conditions govern the feasibility and affordability of using
infiltration facilities to meet rainfall capture targets. At the watershed planning level,
coarse level soils mapping can provide local government staff with the information
needed to determine where infiltration makes sense, and to evaluate the level of
runoff volume reduction that could be achieved through infiltration in various

catchments. This will enable the establishment of catchment-specific perfo
targets.
It is also important to evaluate soil conditions at the site level, in order to @

how much infiltration area is required to meet catchment-specific tasget 0
identify the most suitable infiltration areas within a development sit€ ( e case
study example on the following page).

Land Use Information - Land use information will provide% ment staff
with guidance regarding where source control options 0 an ‘afiltration should
be considered. In multiple family and commercial land ere opportunities
for infiltration are limited, there may be opportunities to aghieve significant levels of
runoff volume reduction by implementing green roofs or raifgwater re-use.
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Case Study Example: Design Guidelines for Infiltration Facilities
Since the majority of new development in the City of Chilliwack are likely to be single
family residential, the City’s guidelines for rainfall capture focus on infiltration.
The key design parameter for infiltration facilities is footprint area. Increasing the area of
infiltration facilities improves their effectiveness at reducing runoff volume, but also
increases their cost.
Determining What is Achievable Through Infiltration City of Chilliwack
Soil conditions govern the feasibility and affordability of using infiltration facilities to meet In tion a Required to Achieve Rainfall Capture Target
rainfall capture targets. Figure 6-8 shows that the amount of infiltration area required to meet 2 .
Chilliwack’s rainfall capture target becomes very large where the hydraulic conductivity of (per 1000 m" of Impervious Area Served)
soils is low. 5 Soll T Tvoical Hvdraul
0l (3] Ica raulic
The City’s rainfall capture target is not likely achievable through infiltration in arcas where a yp C};FI)'I du cti\¥ity Range
the hydraulic conductivity of local soils is less than about 5 mm/hr (typical of soils with high e 14
clay content). Also, infiltration is not likely feasible in areas where the regional water table is { ¢ Sandsandgravels > 50 mm/h
at or very near the ground surface. Where appropriate, alternative source control strategies a 350 T3 ¢ Sgndy loams 10 - 50 mm/
(green roofs or rainwater re-use) should be considered in areas where the opportunities fi = E 300 - *  Sitylcams 5-40mm
infiltration are limited. 5 9 *  Clayloams 26 mmih
B w 250 e Clays <2mmh
Chilliwack’s approach allows for flexibility in setting catchment-specific performan 2 L S 200 i
that reflect what is achievable and affordable. g '-‘-E 150 % Infiltration Facility Type:
E = % Bioretention area with 1 metre of absorbent soil
e c ; .
Catchment-Specific Performance Targets s = 100 e, and 300 mm of ponding on surface
Chﬂhwack has a dop te d th_ree levels o f g tormwa te_r plannmg: wa ters u tershe d an d 50 R \\\\.-.-.-.-.-.-.-.-.-.\\\\\\\\\\\\\\\\\\.-.-.-.-.\--\\\\\\\\\\\\\\\_\_-_-_-_-.-.-.-.-.-.-.-.-.-.-.----‘-‘-‘-‘-‘-\\\\‘\\\\\\\\\‘I
catchment. Catchment-specific performance targets will be ¢ ished gh the master 0 w w w . . . w w w .
planning process (at the sub-watershed level) based on a plann ssessment of soil 0 10 20 30 40 50 60 70 80 90 100
and groundwater conditions in individual catchments. Having catdliifment-specific targets will
then provide direction for all land development projects within that atchment. Hydraulic Conductivity of Site Specific Soils (mm/hr)
Figure 6-8
6-21
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Communicating Performance Targets to Developers

Chilliwack’s Design Guidelines for Stormwater Systems (see Chapter 7) include a step-by-
step procedure for land developers to follow in order to design infiltration facilities that meet
the City’s rainfall capture performance targets. These Guidelines apply te all land
development projects in catchments where the rainfall capture target is considered
achievable.

Figure 6-8 shows an example design curve for sizing a particular type of facility based on the
hydraulic conductivity of site specific seils.

Soils Information

Chilliwack has been building a database of the soils data submitted with development
applications throughout the City. Using this information, coarse level soils mapping has been
prepared to provide City staff and developers with guidance regarding where infiltration
makes sense. This soils information will be used to develop catchment-specific performance
targets.

At the site level, developers are required to perform soil investigations and percolation testing
to identify the best infiltration areas and to design infiltration facilities.

Infiltration facilities should be sized based on site-specific estimates of saturated hydradlic
conductivity. To obtain these estimates, on-site specific percolation tests s
performed at the location and depth of proposed infiltration facilities, and carried qut under

saturated soil conditions.

Developers may consider using areas with the best soil conditions to loGdte n urhood
infiltration facilities serving multiple dwelling units.

Page 217 of 846
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Estimating Hydraulic Conductivity of Soils

The hydraulic conductivity of soils can initially be estimated through on-site percolation
testing. These estimates can be improved over time by monitoring infiltration facility water
levels and overflows (see Step #6).

It is also possible to estimate hydraulic conductivity based on seil texture and composition.
iSWashington State University’s on-line Soi! Texture Triangle

A good reference

The Imygort

t ion facilities are to be located, it is critical to maintain soils in their natural,

disttirbed state and to prevent sedimentation during construction. This requires:

e of Protecting Infiltration Areas

O sediment and erosion control during construction to prevent clogging of rainfall
capture facilities and their underlying soils

0 management of constructions sites to prevent disturbance and compaction of
infiltration areas; infiltration areas should be identified by fencing or other means

Failure to adequately protect infiltration areas during construction will likely result in failure
to achieve rainfall capture targets.
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Design Guidelines for Runoff Control (Managing Tier B Events)

In order to meet runoff control targets, the combination of source control facilities and
community detention facilities should have the capacity to detain the MAR. Increasing the
level of runoff reduction achieved through source control (i.e. rainfall capture) decreases the
storage volume needed in community detention facilities.

For detention facilities, the operational objective is to replicate the hydrograph of an
undeveloped drainage catchment as closely as possible. Therefore, the rate of release from
detention facilities should approximate the natural streamflow rates that results from Tier B
rainfall events (i.e. the target events for runoff control). Ideally, this release rate should be
estimated based on streamflow monitoring from undeveloped catchments, as shown in the
following case study example.

Case Study Example: Design Criteria for Runoff Control Facilities

Chilliwack has established preliminary detention storage and release criteria to achieve the
City’s runoff control target (i.e. detain rainfall events up to 60 mm per day and release at the
natural interflow rate).

Storage Volumes

For development sites that achieve the City’s rainfall capture target (i.e. capture t
mm per day), an additional 300 m® of detention storage (i.e. 30 mm x 10 m” pe
be provided in community detention facilities.

Developers can reduce the size of detention facilities by increasingpth e iltration
facilities. The City’s Design Guidelines for Stormwater Systems (se ap ) provide a
step-by-step procedure for designing integrated infiltration and tion ms and allow
developers to make trade-offs between storage at the source and storage.

Similarly, in catchments where the City’s rainfall capture target caiinot been achieved due to
physical constraints (high water table, poor soils), more detention stotage is required.

Release rate is not subtracted from storage volume criteria, which builds in a safety factor to
account for back-to-back rainfall events. Performance monitoring may demonstrate that the
safety factor is not needed in future development phases (sec Step #6).
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Release Rates

In 1999, the City of Chilliwack was proactive in setting up a network of streamflow
monitoring stations, including two in natural forested catchments. This has enabled the City
to establish the following detention release rate that approximates the natural forested
condition.

ase Rate for Detention Facilities in the City of Chilliwack
are (total area tributary to the detention facility)

of the streamflow monitoring stations in the forested catchments (prior
ccurring in these catchments) will enable validation and refinement of this
-development streamflow monitoring will enable the operation of detention
optimized (see Step #6).
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Design Guidelines for Flood Risk Management (Managing Tier C Events) Ensuring that Drainage Installations in Watercourses are Adequately Designed

Drainage system requirecments for adequate containment and conveyance of stormwater
runoff via watercourses are highly site-specific. However, the risk and acceptability of any
drainage facility should be assessed in the context of two basic criteria:

Conveyance of peak flows from extreme storms and minimizing flood risk was the focus of
traditional drainage engineering. While the focus has shifted to managing the complete
spectrum of rainfall events (i.e. incorporating rainfall capture and runoff control), the flood

risk management function is still an essential component of the overall strategy. 2 Hydraulic Adequacy — A comparison of rated capacity versus design flow
Providing Escape Routes for Extreme Storms a Physical A qualitative judgement regarding physical constraints (e.g.
Flood risk management at the site level requires a common sense approach to site drainage. culvert block: could adversely impact hydraulic adequacy

The objective is to ensure that the runoff from extreme rainfall events, such as a 100-year

storm event, can escape to downstream watercourses without posing a threat to property or Based on long- experience, the governing criterion is almost always physical adequacy,
public safety. To achieve this objective, three design conditions must be addressed: with hyd a acy generally being a secondary concern. Assessment of physical

Q  All rainfall capture and runoff control facilitics must include overflow escape routes adequacyNg a kegpinput for any flood risk analysis.

to allow extreme storms to be routed to downstream watercourses, either as overland Dr

- ; > ) i€ problems often occur in small tributaries where stream crossings, such as culvert
flow or via a storm drainage system (swales, ditches or pipes).

tigi's, are vulnerable to blockage (i.e. physically inadequate). Flooding may be a
0 Sites must be graded to ensure that any overland flow resulting from extreme storms comnon occurrence at tributary stream crossings even though conventional analysis indicates
is dispersed away from areas where flooding problems could otherwise result (e.g. at the conveyance capacity (i.e. hydraulic adequacy) is adequate.
residential properties in low-lying areas).

0 The downstream storm drainage system must meet assessment criteria for Bgth Guiding Design Principle for Stream Crossings: Maintain Waterway Opening

hydraulic and physical adequacy to handle the runoff from upstream devi : ,e A guiding principle for the design of stream crossings is to preserve or improve the cross-

sectional area and gradient of the natural waterway. Clear span bridges are typically better
than culverts.

areas (refer to adjacent discussion).

A smooth flow condition should be maintained through culvert installations to minimize the
degree of interference with creek processes. If this principle is followed, then the need for

peak flow estimates to design culverts is diminished because it is of incidental interest.
Physical acceptability governs.

Note that managing volume at the site through rainfall capture and ru c il also
reduce peak rates of stormwater runoff resulting from extreme storms.\

6-24
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Physical Acceptability of Culvert Installations in Watercourses

The high-risk locations for stormwater system failure are most often at culvert installations
that are vulnerable to blockage (often on the smaller watercourses). Assessment of physical
adequacy for culvert installations involves a 3-step process:

o Conformance with Design Guidelines (Step #1): Assess the overall conformance with
the nine guidelines for effective culvert design presented below.

Nine Guidelines for Effective Culvert Design

Maintain line and grade of creek channel

Maintain the waterway opening by ‘bridging’ the creek channel

Construct inlet structure to provide direct entry and accelerated velccity
Ensure that culvert can pass trash, small debris and bedload material
Install debris interceptor upstream to provide protection from large debris

Provide scour protection to prevent undermining of the outlet structure

~N GO g bk W NN -

Incorporate provision for an overflow route in the event of a worst-
scenario

Provide equipment access for ease of maintenance (debris removal)

Consider environmental issues, such as fish passage

0 Vulnerability to Blockage (Step #2): Assess culvert vulnerab
culvert failure due to blockage. The potential for bloc
debris characteristics of a creck.

o Consequences of Failure (Step #3): Assess the consequencas of culvert failure due to

blockage (e.g. road failure, damage to downstream propertie

The nine guidelines can be used to qualitatively assess the adequacy of existing facilities as
either poor, fair, good or excellent. The outcome of Step #1 is an overall rating,

6-25
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The results of Step #2 and Step #3 then determine the acceptability of the overall rating and
whether or not to replace an existing facility.

The level of risk associated with the status quo then determines the need for and timing of
replacement.

The Importance of

The culvert block
usually be traced bac

O erosi d deposition of bedload material
Q tr Tt atable debris such as branches and brush

ion Control for Flood Management

often the cause of flooding problems on tributary streams can
ources:

Dep bedload material also results in the progressive reduction of drainage channel
ca ., avhich increases flooding risk and can create an ongoing channel maintenance
)

s discussed in Chapter 2, these physical processes are the result of increases in volume and
of surface runoff. Therefore, providing rainfall capture and runoff control to reduce the
volume and rate of runoff is an important part of flood risk management.
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Flood Management Guidelines for Agricultural Areas

A primary flood management objective for agricultural areas is to provide adequate drainage
to ensure that the frequency and duration of flooding in agricultural arcas does not inhibit
productivity. Meeting the following drainage criteria from the Agri-Food Regional
Development Subsidiary Agreement (ARDSA) will ensure that flood management is adequate
for agriculture:

0 Flooding should be limited to a maximum of five days for the 10-year, 5-day winter
storm (November to February).

0 Flooding should be limited to a maximum of two days for the 10-year, 2-day growing
season storm (March to October).

O Between storm events, the baseflow in ditches should be maintained at 1.2 m below
the average ground level to provide free outlet for drains.

Note that these criteria are based on winter storms with a 10-year return period, which are
significantly larger than a MAR (corresponds roughly to a 2-year retum period).

Integrated Stormwater Management Plans (ISMPs).

The stormwater management practices required to achieve flood management criteria f
agricultural areas will be highly watershed-specific, and should be evaluated as %

It is important to consider agricultural drainage objectives in the context of other 0@.
For example, there may be a need to achieve a balance between the third A on

defined above, and a fisheries objective of maintaining adequate low i els to
allow for fish passage, since agricultural drainage channels are oftenyus igration
corridors.

?“‘S
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Impacts from Upstream Areas

A key stormwater planning consideration is the potential impact that development could have
on downstream agricultural areas (and vice versa). A common stormwater-related problem is
the increase in frequency of flooding of agricultural areas as a result of increased runoff from
upstream development areas. Implementing site design practices that meet rainfall capture
and runoff control targets will mitigate this problem to a large extent.

Impacts on Downstr as

Agricultural can also have an impact on downstream urban and suburban land uses.
This is o la water quality impacts associated with agricultural land uses. Specific
practicefpfor mapaging water quality in agricultural areas (e.g. proper storage of manure) are
bey ope of this Guidebook.
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Step#5 — Eva!uate S.ource ContrOI OptlonS Through I\)?:/l?;f(:)rse]z):alance modeling for rainfall capture and runoff control facilities serves several
Continuous Simulation Water Balance Modeling

O Validates preliminary design criteria — Model outputs will provide confidence that

) ) ) ) ) preliminary design criteria meet (or exceed) performance targets for rainfall capture
The Importance of Continuous Simulation for Site Design and runoff control.

The most appropriate site design solutions for achieving rainfall capture targets on any given 0 Provides a benchmark for future evaluation — Model outputs will guide the

development site will depend on site-specific conditions such as soil type, land use type, periodic ¢ apot stormwater system performance and facilitate the process of

rainfall and groundwater characteristics. optimizing @ eria (see Step #6)

Continuous simulation modeling provides a tool to evaluate site design options under a full 0 Provi : sign guidance for source control facilities - The performance

range of operating conditions (i.e. the complete rainfall spectrum). of s control options will depend on site-specific conditions such as soil
C ion d use and rainfall characteristics. Water Balance modeling helps with

While single event modeling provides an expedient way of establishing capacities and sizes sel&@tion of appropriate design options.

for the design of conveyance facilities, it does not account for seasonal variation in
hydrologic parameters such as antecedent soil moisture and evapotranspiration capacity. Nor ) )
does it account for the frequently occurring small rainfall events (the focus of rainfall dy Example: Applymg Water Balance MOdE“I’Ig to Evaluate the

capture). Chapter 7 provides a more detailed discussion on continuous simulation modeling ctiveness of Stormwater Source Control Options
for stormwater source controls.
e Water Balance Model (WBM) is a continuous simulation model that has been developed

Chapter 10 PTOVid?S a more de‘Faﬂed discussion on the applications of single ev to simulate the hydrologic performance of stormwater source control options (i.e. how well
continuous simulation modeling in the context of integrated stormwater management 5 they reduce the volume and rate of runoff). This model has evolved through case study
(ISMPs). Q applications of the Water Balance design approach presented in this Guidebook, including:
Water Balance Modelin g a de_velopmg design criteria for infiltration facilities in the City of Chilliwack
(discussed in Step #4)
EVajLer Bfa lal_lcfe ﬁnodihng u(sjmg S?;eadihef Efs 1.31.,? clost—effectwe metho at the 0O evaluating the potential effectiveness of a broader range of stormwater source control
esign of rainfall capture and runoff control facilities: \ options in the Greater Vancouver Regional District (GVRD), including:
0 meets performance targets for reducing runoff volume a te - absorbent landscaping

O 1is practical and achievable in the context of local conditi - infiltration facilities (on lots and along roads)

= green roofs

" rainwater re-use

Key findings from the GVRD source control evaluation are presented in Chapter 7.
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Framework for Performance Evaluation

Step #6 - Optimize Stormwater System Design Through

For Rainfall Capture Facilities:

= Whatis the frequency and
volume of overflow?

Adaptive Management

The performance targets and site design criteria presented in Steps #1 through #5 provide a

starting point for the design of stormwater systems. = Aretargets for runoff volume

Stormwater system design criteria should be reviewed periodically (e.g. every 3 years), and
optimized based on a detailed performance evaluation. The primary objective of this
evaluation is to reduce stormwater-related costs while still achieving the defined goals and
objectives for protecting downstream property, aquatic habitat and receiving water quality.

= How fas'& drop
{i.e. infiltr der saturated
sail S
Performance Evaluation at the Site Level = Whitwould B the effect of
SiNg/ or decreasing
t

jon area?

would be the effect of
ecreasing storage volume?

=  How often does
accumulate?

Monitoring and evaluating the performance of demonstration projects at the site level is the
primary basis for optimizing the design of stormwater systems. Figure 6-9 shows the
indicators that should be monitored to enable a thorough evaluation of stormwater system
performance.

For Runoff Control Facilities:

= Whatis the frequency and
volume of overflow?

= Are targets for runoff rate
control being achieved?

= Do detention facilities
empty prior to large
rainfall events?

= What would be the effect
of decreasing storage
volume?

= Does the outflow
hydrograph from detention
facilities resemble the
hydrographs observed at
the streamflow monitoring
stations in adjacent
undeveloped catchments?

For Road Infiltration/Drainage:

Where does road runoff
go?

How much runoff
discharges to detention
ponds? storm sewers?
directly to watercourses?

How much infiltrates?

How fast does road runoff
and overflow from rainfall
capture faciliies enter the
road drainage system?

are the targets for runoff
volume reduction and rate
control being achieved?*

Monitoring water level and flow in rainfall capture and runeff control facilities provides
basis for performance evaluation. A continuous record of water level and flow in raiqfall
capture and runoff control facilities (including road drainage flows) over an exten i

* These targets will depend on the road design objectives. Roads may be designed to provide rainfall capture or to

Case Study Example: Communicating Performance Monitoring

The City of Chilliwack’s Design Guidelines for Stormwater Systems (refer to Chapter 7)

include requirements for performance monitoring, which correspond to Figure 6-9.

period, combined with continuous rainfall data over the same time period, prdyides @n be ‘sclf-mitigating’ (i.¢. provide rainfall captute and tunoff control).
accurate picture of how water moves through a stormwater system.
This continuous record will provide answers to key questions related t ystem
performance, such as those shown in the adjacent table. \
v Requirements to Developers
6-28
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Performance Monitoring Requirements
Indicator OF4 OF: Road Drainage | Streamflow
S \ MR RaiaE > Total overflow | > Total overflow | 3 total flow in > The pre-
\\\%\\\\\\ww:wm T volume should volume should the road development
%\W be about 10% be about 3% of drainage hydrograph
W runoff the total runoff system should should be
“\*m\\\\ \\ : _— Perf volume. meet the maintained in
errormance 2quency The frequency volume and downstream
i Targe f t
Ral_n_fqll Ca;_)ture overflows of overflows requency watercourses.
Facilities (Tier A) Infiltration/ should be should be targets® for
N Drainage about6t0 8 about once per OF+ or OF2
\.; \:: ¥ (Tier A) times per year, year, on
LAVE % on average. average.
. % Note: These overflow targets relate to the typical volume and frequency
Rainwater — distribution of Tier A and Tier B rainfall evernts
Re-use Infiltration :
+ (Rate of infiltration from
E rainfall capture facilities
vapo- can be determined by
transpiration monitoring WL1)

: Site Level Indicators

&% Catchment Level Indicators

.

Figure 6-9

i) Compound weir outlet structures will enable overflow from rainfall capture faciliies and outflow from
runoff control facilities to be correlated with water levels (WL and Wle, respectively). Overflow from

runoff control facilities (OF2) can be determined by subfracting controlled release (a known parameter)

from total outflow.

@ The amount of road runoff that infiltrates can be determined by subtracting Fr from total road runoff
(and accounting for OF;).

3 If the design objective for roads is to provide rainfall capture, then the targets for OF+ would apply. If

the design objective is to make roads ‘self-mitigating’ (i.e. provide rainfall capture and runoff control), then
the targets for OFz would apply. Note that storage does not need to be provided in runoff control faciliies
for self-mitigating roads.
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Deciding Which Facilities to Monitor Testing Conservative Assumptions
To properly evaluate the performance of a demonstration stormwater management system, a To deal with uncertainty, the preliminary stormwater system design criteria presented in
comprehensive monitoring program should define the Water Balance of the development site Steps #1 through #5 are based on conservative assumptions:

served by that system. This means that the monitoring information must answer the

. . 0 Detention storage volumes are conservative because they are based on long-
following question:

duration rainfall events (24 hr) and do not account for release rate.

0 Where does the rain that falls on the site end up? . ) . . .
cility design criteria are based on conservative meodeling
Not every rainfall and runoftf control facility needs to be monitored, however, it is important
to monitor a representative sample from each component of the stormwater system. For

" e i - L . Performancey monitor ould be expected to confirm that initial assumptions are
example, a comprehensive monitoring program for a residential subdivision may include:

conservative provide the certainty needed to reduce the size of facilities installed in

0 On-lot rainfall capture monitoring (Tier A) — Monitor water level and subseque nts. This should translate into cost savings over time.

overflow from at least one on-lot rainfall capture facility.

0 Road infiltration/drainage monitoring (Tier A) — Monitor the drainage from at Cu nfiliration Criteria for Different Zones
least one S_(?CﬁOIl of road, W_hiCh may include more than one drainage path (e.g. tegof infiltration from omn-lot or on-road infiltration facilities, and from unlined
french drains and catch basins). detention ponds, depends on soil conditions.
Q  Community detentio.n pond moni.toring (Ti?r B) - 1.\/1.01.1it0r water level and nitoring the water level in rainfall capture or runoff control facilities will demonstrate how
outflow from a detention pond serving the entire subdivision. much water actually infiltrates and how the infiltration rate varies throughout the year.
The monitoring information from a stormwater system should enable the performance This si.te—.speciﬁc information can be used to develop customized design criteria for zones that
stormwater system component and the performance of the overall system to be gvalu have similar soil types.
separately based on the appropriate performance targets and design objectives.
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Performance Evaluation at the Catchment Level

Performance evaluation at the site level is the primary basis for optimizing the design of

stormwater systems. Performance evaluation at the catchment level is also important to
ensure that overall objectives for protecting aquatic habitat and receiving water quality are
being achieved over time, and to improve stormwater management practices. Performance
evaluation at the catchment level may require monitoring of:

U Hydrologic Indicators (e.g. change in rainfall-runoff response). Monitoring

rainfall and runoff patterns provides an understanding of the effectiveness of

source control strategies at maintaining or restoring the catchment’s natural
Water Balance and hydrology.

O Water Quality Indicators (e.g. change in total suspended solids (TSS)).
Monitoring changes in TSS provides an indicator of improvements or declines in
water quality. TSS acts as a “camrier’ for other pollutants such as heavy metals,
and provides a direct measure of stream erosion and sedimentation rates.

U Ecological Indicators (e.g. abundance of benthic invertebrate community).
Monitoring the characteristics of benthic invertebrate communities can provide a

direct measure of changes in stream health over time.
A key performance objective is to maintain, as closely as possible, the charactes t@e
natural hydrograph (i.c. hydrograph of the catchment in its undeveloped state) inclging:

peak flow rates \\

ua
O baseflow rates (i.e. interflow)
O hydrograph shape
Note that when natural forest cover is removed a certain amount of natural evapo-

transpiration capacity is lost. Therefore, an increase in total flow volume is almost always
expected from developed catchments (unless rainwater re-use is implemented). This
underscores the importance of land development practices that preserve and/or restore as
much natural forest cover as possible. The use of green roofs can also limit, though not
replace, the loss of natural evapotranspiration capacity.

Hydrologic Performance Evaluation

a total flow volume

Page 226 of 846

Continued streamflow monitoring at the catchment level will answer the following key
performance evaluation question:

0 How well are stormwater management practices at the site level maintaining the
characteristics of a natural hydrograph as development proceeds within a
catchment?

Water Quality Pe

Another performancs ¢ is to maintain pre-development water quality. Turbidity and
total suspended, solids are key water quality indicators that can be monitored at the
catchment le Because turbidity can be correlated with TSS, turbidity monitoring could be
effectivel with streamflow monitoring.

A water \QualityWbaseline should be established by measuring turbidity and TSS prior to
dey nigproceeding in a catchment. This will enable future water quality monitoring to
an, th&ifollowing performance evaluation question:

0 How well are stormwater management practices at the site level maintaining the
pre-development water quality?

Benthic Monitoring as an Early Warning Indicator

The Benthic Index of Biological Integrity (B-1BI) is a direct indicator of stream health. For
streams that are seen as highly valuable (by citizens or environmental agencies), establishing
a B-IBI baseline and implementing an ongoing monitoring program would provide an ‘early
warning’ of stream degradation, and signal the need for action.

A Look Ahead

Chapter 10 elaborates on environmental monitoring techniques that can be used to measure
success at the catchment scale. This includes a discussion of the suite of tools that comprise a
comprehensive approach, and an overview of the appropriate scale on which to use them.

The key message is that this suite of indicators accurately represents the environmental state
of both the surface drainage function and the ecological function of receiving waters and can
therefore be used to evaluate and optimize stormwater management strategies over time.
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Chapter Seven

71 Overview ign Strategies for Achieving Performance Targets

1.2 Low Impact D

O Reduging Impervious Area
a ource Control — A Key Element of Site Design
Consistency with Other Low Impact Development Objectives
eserving Significant Natural Features

ment Practices

7.3 rmwater Source Control Practices

The Role of Source Control

Guidance for Selecting Appropriate Source Controls
Modeling the Effectiveness of Source Controls
Integrating Source Controls into ISMPs

Evaluating the Cost of Source Controls

Ensuring the Long-Tem Performance of Source Controls
Operation and Maintenance Implications

Water Quality Benefits of Source Control

o000 0dodf|w

7.4  Type 1 Source Control - Absorbent Landscaping

The Importance of Surface Sail and Vegetation

Absorbent Soil and Vegetation Characteristics

Absorbent Sail Depth

The Importance of Forests

The Benefits of Absorbent Landscaping for Different Rainfall Conditions
Benefits of Absorbent Landscaping for Different Land Use Types

Cost Implications of Absorbent Landscaping

Maintenance Tips for Absorbent Landscaping

Rehabilitation of Disturbed Soil

Iy Iy Iy Iy vy oy I
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1.5

1.6

1.7

1.8

Type 2 Source Control - Infiltration Facilities

The Importance of Disconnecting Impervious Surfaces

Different Types of Infiltration Facilities

Factors that Affect the Performance of Infiliration Facilities

The Effectiveness of Infiltration under Different Rainfall Conditions
Selecting Infiltration Facility Depth

The Importance ¢f Infiltration Area and Sail Type

Determining What is Feasible and Affordable

Infiltration Facilities for Land Uses with High Impervious Coverage
Performance of Infiltration Facilities for a Range of Land Use Types
Performance of Infiltration Facilities on Roads

Achievable Level of Runoff Volume Reduction for Different Land Use Types
Creating Hard Surfaces that Infiltrate

Applying Comhination of Infiltration Strategies

Cost Implications of Infiltration Facilities

Design and Construction Tips for Infiltration Facilities

QOperation and Maintenance Tips for Infiltration Facilities

Iy Ay Ay ) Ay Iy I

Type 3 Source Control - Green Roofs

The Effectiveness of Green Roofs under Different Rainfall Conditions
The Importance of Green Roof Soil Depth

Benefits of Green Roofs for Different Land Uses

Cost Implications of Green Roofs

Desig