City of Maple Ridge

COUNCIL WORKSHOP AGENDA
October 12, 2021
11:00 a.m.
Virtual Online Meeting including Council Chambers

The purpose of the Council Workshop is to review and discuss policies and other items of interest to Council.
Although resolutions may be passed at this meeting, the intent is to make a consensus decision to send an
item to Council for debate and vote or refer the item back to staff for more information or clarification.
The meeting is live streamed and recorded by the City of Maple Ridge.

REMINDER: Council Meeting - October 12, 2021 at 7:00 p.m.

1. APPROVAL OF THE AGENDA

2. ADOPTION OF MINUTES

2.1 | Minutes of the September 27, 2021 Council Workshop Meeting

3. PRESENTATIONS AT THE REQUEST OF COUNCIL

4, UNFINISHED AND NEW BUSINESS

4.1 | Integrated Stormwater Management Plans Update

Staff report dated October 12, 2021 providing information on Integrated Stormwater
Management Plans (ISMPs) for the South Alouette River, Kanaka Creek, Blaney Creek,
North Alouette and Fraser River watersheds developed to preserve watershed health
while facilitating the requirements of community growth.

| Link to full version of the ISMP - South Alouette and Kanaka Creek |
| Link to full version of the ISMP - Blaney, North Alouette and Fraser River |

5. CORRESPONDENCE

6. BRIEFING ON OTHER ITEMS OF INTEREST / QUESTIONS FROM COUNCIL
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https://www.mapleridge.ca/DocumentCenter/View/28313/ISMP---South-Alouette-and-Kanaka-Creek-September-2021
https://www.mapleridge.ca/DocumentCenter/View/28314/ISMP---Blaney-North-Alouette-and-Fraser-River-October-2021
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7. MATTERS DEEMED EXPEDIENT

8. NOTICE OF CLOSED COUNCIL MEETING

The meeting will be closed to the public pursuant to Sections 90 (1) and 90 (2) of the
Community Charter as the subject matter being considered relates to the following:

Section 90(1)(a) Personal information about an identifiable individual is being considered
for a position as an officer, employee or agent of the municipality.

Section 90(1)(c) Labour relations or employee negotiations.

Section 90(1)(e) The acquisition of land or improvements, if the council considers that
disclosure might reasonably be expected to harm the interests of the
municipality.

Any other matter that may be brought before the Council that meets the requirements for a
meeting closed to the public pursuant to Sections 90 (1) and 90 (2) of the Community
Charter or Freedom of Information and Protection of Privacy Act.

9. ADJOURNMENT

APPROVED BY:
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/
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City of Maple Ridge

SPECIAL COUNCIL WORKSHOP MINUTES

September 27, 2021

The Minutes of the City Council Meeting held on September 27, 2021 at 9:34 a.m. held
virtually and hosted in the Council Chambers of the City Hall, 11995 Haney Place, Maple
Ridge, British Columbia for the purpose of transacting regular City business.

PRESENT

Elected Officials
Mayor M. Morden
Councillor J. Dueck
Councillor C. Meadus
Councillor G. Robson
Councillor A. Yousef

ABSENT
Councillor K. Duncan
Councillor R. Svendsen

Appointed Staff

A. Horsman, Chief Administrative Officer

C. Carter, General Manager Planning & Development Services

C. Crabtree, General Manager Corporate Services

S. Hartman, General Manager Parks, Recreation & Culture

P. Hlavac-Winsor, General Counsel and Executive Director,
Legislative Services

D. Pollock, General Manager Engineering Services

S. Nichols, Corporate Officer

Other Staff as Required

C. Goddard, Director of Planning

A. Bowden, Planner 2

M. Halpin, Manager of Transportation
F. Smith, Director of Engineering

These Minutes are posted on the City Web Site at www.mapleridge.ca

Note: Due to the COVID-19 pandemic, Councillor Yousef participated electronically. The Mayor
chaired the meeting from Council Chambers.

Note: Councillor Robson was not present at the start of the meeting.

1. APPROVAL OF THE AGENDA

R/2021-WS-067

It was moved and seconded
That the agenda of the September 27, 2021 Council Workshop Meeting be
approved as circulated.

CARRIED

2.1
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2. UNFINISHED AND NEW BUSINESS

2.1 Draft Regional Growth Strategy Metro 2050 - Request for Comments
Staff report dated September 27, 2021 recommending that comments regarding
the report titled “Draft Regional Growth Strategy Metro 2050 - Request for
Comments” be summarized and a report provided for consideration of a formal
resolution prior to November 26, 2021..
The Director of Planning introduced the item and spoke to the purpose of the draft
regional growth strategy in terms of Maple Ridge and the City’s relationship with
Metro Vancouver.

Note: Councillor Robson joined the meeting electronically at 9:37 a.m. during the staff
introduction.
A. Bowden, Planner, provided a detailed presentation of the five goals included in
the regional plan and recommended actions. She outlined changes to
implementation and performance measures and gave a summary of
recommended actions.
Staff responded to questions relative to economic development.

Note: Councillor Yousef let the meeting at 11:16 a.m. and returned at 11:19 a.m.

Note: Councillor Robson left the meeting at 11:50 a.m. and returned at 11:59 a.m.
during comments from Council.

Note: Councillor Robson left the meeting at 1.2:25 p.m.

R/2021-WS-068

Moved and seconded

Note:

Note:

That the meeting be recessed and be reconvened at 1:00 p.m.
CARRIED

The meeting was reconvened at 1:03 p.m. Councillor Robson was not in
attendance when the meeting reconvened. He was absent for the presentation of

- Item 2.2.

ltem 2.2 Strategic Transportation Plan Project was dealt with when the meeting
reconvened. Further discussion of ltem 2.1 continued following Iltem 2.2. The
minutes reflect this order. Item numbers have not been altered.
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2.2

Note:

Note:

2.1

Note:

Strategic Transportation Plan Project - Preliminary Input for Phase 3

Presentation by John Steiner, Urban Systems

Staff report dated September 27, 2021 outlining an opportunity for the provision
of input and direction on the Vision, Goals, Principles and Targets which will provide
material for stakeholder and public consultation.

The Director of Engineering introduced and provided background on the item.

Mr. Steiner from Urban Systems provided a detailed presentation on the strategic
directions of the Maple Ridge Strategic Transportation Plan.

The meeting lost quorum at 1:46 p.m. during the presentation with Councillor
Yousef leaving the meeting. Quorum was re-established at 1:48 p.m. when
Councillor Yousef returned to the meeting.

The consultant and staff responded to questions from Council.

Councillor Robson joined the meeting at 2:21 p.m. prior to the continued
presentation of item 2.1.

Continued Discussion of Draft Regional Growth Strategy Metro 2050 - Request for
Comments

The Planner proceeded with the presentation of ltem 2.1 at 2:21 p.m.

Councillor Yousef left the meeting at 2:23 p.m. during the presentation and
returned at 2:28 p.m.

The General Manager advised that all recommendations must be provided to Metro
Vancouver via Council resolution. The Planner outlined the proposed next steps.

R/2021-WS-069
Moved and seconded

That the comments from the September 27, 2021 Council Workshop and
comments from the missing members of Council within one week, regarding the
staff report titled "Draft Regional Growth Strategy Metro 2050 - Request for
Comments" be summarized and brought back to Council for consideration of a
formal resolution prior to November 26, 2021.

CARRIED

Councillor Robson - OPPOSED
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3. ADJOURNMENT - 2:51 p.m.

Certified Correct

S. Nichols, Corporate Officer

M. Morden, Mayor



City of Maple Ridge

mapiernuge.cd
TO: His Worship Mayor Michael Morden MEETING DATE: October 12, 2021
and Members of Council FILE NO: 11-5255-20-061
FROM: Chief Administrative Officer MEETING: Workshop

SUBJECT: Integrated Stormwater Management Plans Update

EXECUTIVE SUMMARY:

Integrated Stormwater Management Plans (ISMPs) are high level watershed reviews developed to
preserve watershed health while facilitating the requirements of community growth, To achieve this,
the ISMP process examines the relationship between land use planning and development,
environmental performance, existing drainage infrastructure and environmental protection.

ISMPs have been developed for the South Alouette River and Kanaka Creek watersheds (by Urban
Systems Ltd.) as well as the Blaney Creek, North Alouette and Fraser River watersheds (by Kerr Wood
Leidal Associates Ltd.). These ISMPs were developed over multiple years and provide an overview of
the watersheds, review how rainwater is currently managed, evaluate the performance of drainage
trunk systems, outline challenges and provide recommendations for improvements. Both plans have
been enhanced by feedback and information received from the Environmental Advisory Committee, a
public survey and a number of internal and external stakeholders. Given the size and complexity of the
ISMP documents, the Executive Summary reports are attached as Attachments A and M (links to the
full reports are provided in the Council Agenda).

This report is submitted for information, noting that a subsequent meeting with Council will be
scheduled to respond to questions, provide clarification and seek Council endorsement.

RECOMMENDATION:
For information.
DISCUSSION:

a) Background Context:

Why we do ISMPs

As a commitment to the Minister of Environment through the Liquid Waste Management Plan,
Metro Vancouver municipalities are required to develop Integrated Stormwater Management
Plans (ISMPs) for all watersheds that are anticipated for development spanning more than
20% of the watershed.

ISMPs are developed to preserve watershed health while facilitating the requirements of
community growth. To achieve this, the ISMP process examines the relationship between land
use planning and development, environmental performance, existing dramage infrastructure
and environmental protection 1
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To assess the system under future conditions, consideration was given to the impact of climate
change on the performance of stormwater infrastructure. Current rainfall intensities were
scaled by both 10% and 20%. This is aligned with the most recent climate projection data
identifying the potential for a 20% increase by 2050. Despite the primary focus of climate
change increasing precipitation, the impacts will also extend to heat, drought and wind. This
will inevitably impact summer base flows in creeks and further emphasizes the importance of
groundwater recharge and tree canopy protection.

Overall, the ISMPs identify investments of approximately $2-3M in planning, policy and
monitoring work and an initial $60M to address infrastructure deficiencies, support growth
and the address the impacts of climate change.

Further, the ISMPs include recommendations to review the City’s tiered drainage criteria, and
proposed a multitude of projects to promote and protect watershed health. In addition to these
recommendations, and to fulfil provincial requirements, a monitoring and adaptive
management framework is required. Tracking watershed health trends over time through
repeat sampling allows for regular feedback on the efficacy of measures implemented and
provides opportunities for course-corrections over time.

Advancing the recommendations of the ISMP to address current and emerging challenges will
require ongoing effort and funding. The financial and business planning implications
associated with the ISMP’s recommendations are provided in Section E, below.

Consultation and Feedback:

The ISMP benefited from public and various stakeholder feedback throughout the process.
This feedback was incorporated where possible, thereby strengthening connections between
the City, community and other government agencies. A summary of the feedback received is
provided below.

Public Survey
An online public survey was conducted for both ISMPs over the course of one month in 2019.

Large advertisements for the survey were published in two issues of the Maple Ridge-Pitt
Meadows News, Facebook posts, the front-page City Spotlight section of the City’s website and
the Maple Ridge This Week newsletter via a mailing list with 181 subscribers. The outcomes
of the surveys are documented in the ISMP reports and responses are included as Attachment
B and N to this report.

Review by Environmental Advisory Committee

The City’s Environmental Advisory Committee received both ISMP drafts along with
presentations from the City's consultants. The Committee provided their support for both
ISMPs.

Participation from Internal Stakeholders '

Internal stakeholders provided feedback on the draft ISMPs and participated in meetings with
external stakeholders. Staff from Corporate Communications, Finance, Engineering,
Engineering Operations, Parks & Facilities, Environmental Planning, Community Planning and
Building all contributed to the process.
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Participation from External Stakeholders

The draft ISMPs were shared with external stakeholders identified below, along with an
invitation to provide input and feedback. A virtual presentation was also offered to all
stakeholders including options for communication by telephone or email exchange. Most
groups met with the City and provided feedback on the report.

Agricultural Land Commission

Alouette River Management Society

Alouette Valley Association

BC Conservation Foundation - WildSafeBC

BC Hydro

BC Ministry of Agriculture, Food and Fisheries

BC Ministry of Environment

BC Ministry of Forests, Lands, Natural Resource Operations & Rural Development
BC Parks

City of Pitt Meadows

D.K. Bowins & Associates Inc.

Fisheries and Oceans Canada

Kanaka Education & Environmental Partnership Society

Katzie First Nation

Kwantlen First Nation

Metro Vancouver Regional Parks

Morningstar Homes

Thornhill Aquifer Protection Society

UBC Malcolm Knapp Research Forest

Wayne Stephen Bissky Architecture Urban Design Incorporated

A summary of stakeholder feedback and discussions is provided in Attachments C and O to
this report. Where received, specific stakeholder feedback is included in Attachments D to L
and Attachments P to V to this report.

b) Strategic Alignment:
integrated stormwater management planning supports Council’'s strategic priorities of
Community Safety, Inter-Government Relations and Growth and Natural Environment. The
ISMP also fulfills a directive of the Official Community Plan.

¢) Citizen/Customer Implications:
The improvements to watershed health and drainage infrastructure recommended in the ISMP
will benefit the community.

d) Interdeparimental Implications:
Implementing the recommendations of the ISMPs will affect Finance, Engineering, Engineering
Operations, Parks & Facilities, Environmental Planning, Community Planning and Building. The
implications for these areas will be varied, including providing internal stakeholder feedback
on proposed solutions, budgeting, monitoring, analysis, planning, community consultation,
construction and maintenance work.

e) Business Plan/Financial Implications:
Both ISMPs recommend significant investments in stormwater management. These
recommendations require further synthesis and prioritization.
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In general, there are elements which can be incorporated into the 2022-2026 Business and
Capital Plans; however, the majority of investments identified require further evaluation and
prioritization. Balancing the needs of existing infrastructure replacement with the desire for
service level enhancements (new infrastructure) will also be required.

Sub-watershed Drainage Master Plans are necessary to validate the assumptions of the ISMP
model, study overland flow paths and analyze pipes smaller than 400mm or 16”. The first of
these plans was recently initiated in the Eagle Avenue and Gee Street neighbourhood
(northeast of Dewdney Trunk Road and 228 Street) and the Lower Hammond Neighbourhood
is scheduled to commence in 2022.

Sub-watershed Drainage Master Plans, in conjunction with the Fraser River Escarpment Risk
Analysis and the ISMP work completed to date will inform the cumulative scope of existing
drainage infrastructure improvements required. Once determined, staff will review the
available funding options for Council’s consideration.

f) Policy Implications:
In addition to existing stormwater management considerations, there is a discussion to be had
with Council regarding the City’s approach to neighbourhoods without access to stormwater
infrastructure and urban neighbourhoods with rural road cross sections. Staff recommend this
discussion be deferred until the following are complete in order to support a holistic approach:

e Sub-watershed Drainage Master Plans

e Strategic Transportation Plan

e Fraser River Escarpment Risk Assessment

e Applicable Neighbourhood Area Plans
CONCLUSION:

Given the size and complexity of the ISMP documents, this report is submitted for information at this
time. A subsequent meeting will be scheduled for questions, clarifications and endorsement to meet
the Cityls r{- PR [T A RS O R

Prepared
ring

Reviewed

@M/

' Aeproved by: David Pollock, F.I.Eng.

General Manager Engineering Services

gﬂz (i
Concurrence:

N7

Al Horsman
Chief Administrative Officer
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Attachments:
South Alouette River and Kanaka Creek Watersheds
(A) Integrated Stormwater Management Plan - South Alouette & Kanaka Creek - Executive
Summary Report, September 2021
(B) Public Survey Results
(C) External Stakeholder Feedback Summary
(D) Letter from Agricultural Land Commission
(E) Letter from Alouette River Management Society
(F) Letter from Alouette Valley Association
(G) Letter from BC Conservation Foundation - WildSafeBC
(H) Letter from BC Ministry of Environment & Climate Change Strategy
(h Letter from BC Ministry of Forests, Lands, Natural Resource Operations & Rural Development
(J) Letter from Kanaka Education & Environmental Partnership
(K) Email from Thornhill Aguifer Protection Society
(L) Email from UBC Malcolm Knapp Research Forest

North Alouette River, Blaney Creek and Fraser River Watersheds

(M) Integrated Stormwater Management Plan - Blaney, North Alouette, and Fraser River -
Executive Summary Report, September 2021

N) Public Survey Results

0) External Stakeholder Feedback Summary

P) Letter from Agricultural Land Commission

Q) Letter from Alouette River Management Society

R) Letter from Alouette Valley Association

S) Letter from BC Conservation Foundation - WildSafeBC

T) Letter from BC Ministry of Forests, Lands, Natural Resource Operations & Rural Development

U) Email from Morningstar Homes

V) Emails from UBC Malcolm Knapp Research Forest
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ATTACHMENT D

Agricultural Land Commission
201 - 4940 Canada Way

Burnaby, British Columbia V5G 4K6

Tel: 604 660-7000 | Fax: 604 660-7033
www.alc.gov.bc.ca

June 17, 2021 Reply to the attention of Shannon Lambie
ALC Issue: 52068

Joe Dingwall

Manager of Utility Engineering, City of Maple Ridge

jdingwall@mapleridge.ca

Delivered Electronically

Re: Integrated Stormwater Management Plan for South Alouette and Kanaka Creek

Thank you for forwarding a draft copy of the Infegrated Stormwater Management Plan for the
South Alouette and Kanaka Creek (the “second ISMP”) for review and comment by the
Agricultural Land Commission (ALC). In January of 2021, ALC staff provided comments for the
City of Maple Ridge’s (the “City”) first ISMP that covered the Blaney Creek Watershed, the
North Alouette River Watershed, and the Fraser River Watershed. These comments can be
read in ALC Correspondence 52068m1. The following comments are provided to help ensure
that the ISMP is consistent with the purposes of the ALC Act (ALC Act), the Agricultural Land
Reserve (ALR) General Regulation, (the “ALR General Regulation”), the ALR Use Regulation
(the “ALR Use Regulation”), and any decisions of the ALC.

The regional objective of integrated stormwater management planning is to “strive to maintain
existing watershed health and achieve no-net-loss on a watershed basis”. To achieve this, the
second ISMP process examines the relationships between land use planning and development,
drainage servicing, and environmental protection. The second ISMP covers approximately 310
km? of the South Alouette and Kanaka Creek watersheds, of which 160 km? lie within the City’s
boundary.

The second ISMP is a policy-level document, which provides a vision for future planning;
therefore, specific details regarding how this may affect the ALR have not yet been delineated.
ALC staff thus request that City staff refer any future bylaws or other legal tools, along with any
proposed parks or conservation areas that may affect lands within or adjacent to the ALR, to
ALC staff in advance of their adoption for review and feedback. If addition, ALC staff request
that the City provide details confirming the ALR areas affected by the second ISMP for internal
mapping purposes. ALC staff would like to thank City staff for the opportunity to be involved in
the development of the ISMP and hope to continue to expand dialog concerning regional
planning issues that affect stormwater management and drainage issues across watersheds.

If you have any questions about the above comments, please contact the undersigned at 236-
468-2026 or by e-mail (shannon.lambie@gov.bc.ca).
Yours truly,

PROVINCIAL AGRICULTURAL LAND COMMISSION

Shannon Lambie, Regional Planner
52068m2
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ATTACHMENT E

24959 ALOUETTE ROAD, MAPLE RIDGE, BC V4R 1R8
Tel: 604.467.6401 Fax: 604.467.6478
arms@alouetteriver.org

4 www.alouetteriver.org
Nageympnt S0

June 2, 2021

Joe Dingwall

Manager of Utility Engineering

City of Maple Ridge

11995 Haney Place, Maple Ridge, BC V2X 6A9

CC: Mayor and Council
Dear Mr. Dingwall:

RE: South Alouette, Kanaka Creek Draft Integrated Stormwater Management Plan
File No: 11-5255-20-061

Please find attached the report containing comments pertaining to the subject draft Integrated
Stormwater Management Plan in response to the invitation by the City of Maple Ridge (CMR)
for the Alouette River Management Society (ARMS) to provide comment on the draft plan.

Should you have any questions or concerns regarding the contents of this letter, please do not
hesitate to reach out to the Greta Borick-Cunningham, Executive Director of ARMS.

ARMS would like to take this opportunity to thank City of Maple Ridge for the invitation to
provide comment on a draft plan of this level of importance. ARMS will happily contribute to
other future planning and policy documents related to the Alouette River watershed should the
City request it.

Sincerely,

Ken Stewart,
On behalf of ARMS



Alouette River Management Society Review of the Blaney, North
Alouette and Fraser River Integrated Stormwater Management Plan

Daniel King?, Josh Baker?, Greta Borick-Cunningham3, Cheryl Ashlie?!, John Kelly*

*Alouette River Management Society Director
2 Alouette River Management Member, Professional Environmental Chemist

3 Alouette River Management Society Staff

Executive Summary

As in our submission for the North Alouette Integrated Stormwater Management Plan ARMS response
to the South Alouette Integrated Stormwater Management Plan is positive, as we found that the plan
provides a comprehensive watershed analysis to better inform city planning, development and
restoration works. ARMS notes that both plans advocate for all the watersheds’ natural areas and
environmental services, which we believe provides a good foundation for future work to improve the
health of each of the watersheds involved.

However, we question the decision to do two separate plans. And while the logistics of such was shared
by city staff, ARMS considers having separate plans as a misstep that moves us away from our goal of a
wholistic approach to watershed management.

Key points that ARMS raises in the following submission provide recommendations in current practices
that are presently providing positive environmental changes within the North American development
landscape. The plan itself, while containing promising recommendations and methodology on how to
protect the involved watersheds’ health from negative outcomes of stormwater, due to development,
appears to be void of substantive means of enacting innovative methods and important ideas, such as
green infrastructure. Like the NAISMP, much of our feedback focuses on moving aspirational comments
in the plan to that of actions that will protect the watershed.

To this end, key recommendations are provided in the areas of working relationships with stakeholders
to ensure the plan fulfills the intent of protecting the watersheds involved. ARMS believes that a sub-
committee involving stakeholders, which ARMS would like to be part of, could be a useful mechanism to
implement both plans and would request that this be an immediate action by council.

ARMS once again provides feedback in Monitoring and Adaptive Management Framework (MAMF), as we
believe that there are gaps in focus areas that will result in deficiencies within the data that will be
required to accurately assess development impact on the watershed. We believe that including our
recommendations in this area will provide a robust methodology to match that of the vision of the
document. As well, ARMS has restated some of our previous recommendations in Stormwater
Infrastructure and Management from the NAISMP, where we have proposed the use of more green
infrastructure mechanisms, coupled with the removal of building materials and products that are known
to cause contamination within watersheds, as we feel that these are imperative steps for a return to a
healthy watershed system.

ARMS has also highlighted in the question/concerns section the repeated pattern within this ISMP that
we saw in the NAISMP, whereby clear strategies to address infill opportunities through green
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infrastructure and a lack of performance targets for all developments that have led to poor results within
the City’s stormwater management activities.

ARMS also provides within this section our concern relating to the interpretation of “no net loss.” It is the
view of ARMS that while there is concerted effort on the City’s part to gain conservation land in areas of
conservation, the focus on such is so narrow and misses an opportunity to ensure there is a net gain
throughout the City’s boundaries.

Overall, the Integrated Stormwater Management Plan is an excellent beginning, and the plan provides a
good beginning for actions to protect the watershed from degradation. In that spirit, we hope the
following observations and recommendations can form a continuance of the collaboration that enabled
the draft plan for council’s consideration, and we look forward to furthering discussions with the city on
the opportunities within the plan for a robust set of policies that will ensure the protection and
enhancement of the watersheds for which we are all striving to protect.

Introduction

The Alouette River Management Society (ARMS) would like to thank the representatives of the City of
Maple Ridge (CMR) involved in finalizing the Draft Integrated Stormwater Management Plan (ISMP) for
the invitation to provide input and feedback on the ISMP. It is the hope of ARMS that the
recommendations herein will be thoughtfully considered and applied to the ISMP, as well as future
development, ecological restoration, environmental monitoring, fisheries monitoring and restoration,
decisions surrounding protected areas, parks, and green space; and all activities related to the
preservation and enhancement of the Alouette River Watershed. In addition to directly addressing
recommendations within the ISMP, ARMS also took the opportunity to provide specific recommendations
for stormwater monitoring, mitigation and management based on the most current and robust evidence
available.

ARMS greatly anticipates further work and collaboration with CMR on enhancement and monitoring
efforts within the watershed using the framework outlined the proposed ISMP; updated with ARMS
recommended changes.

Partnership Opportunities Between ARMS and CMR

ARMS found that the recommendations for habitat restoration, environmental monitoring, stormwater
mitigation, fisheries monitoring and all other related recommendations within the ISMP were aligned with
the vision and goals ARMS has for the Alouette River watershed. Due to this alignment ARMS foresees
the implementation of this ISMP and the recommendations therein as a perfect opportunity for
collaboration with the CMR on the protection and enhancement of the Alouette River watershed. Some
specific recommendations for work in partnership between ARMS and CMR are outlined in this section
and throughout this report.

o ARMS re-states our proposal included in our feedback to the NAISMP for the formation of a
Stormwater Management and Aquatic Habitat Restoration Technical Working Group with
representatives from rightsholder Katzie First Nation and each key stakeholder group (e.g. CMR,



ARMS etc.) immediately following the implementation of the new ISMP. We recommend that the
key mandates of this group include:

o Creation of an implementation plan for the ISMP that would outline specific
requirements, approaches, and best practice for stormwater management to provide
actionable guidance for the framework outlined in the ISMP.

o Create a priority capital and habitat infrastructure list along with a proposed schedule for
upgrading of said capital infrastructure and habitat restoration.

o Review and advise Mayor and Council on stormwater management plans for planned and
future developments.

o Establishing baseline measures to track performance.

The management plan is full of exciting recommendations and methodology on how to protect watershed
health from negative outcomes of stormwater. However, many of the more innovative methods and
important ideas are not directly included in either the current policies and/or in the future suggested
actions of the management plan (e.g., green infrastructure is described in some detail but is absent from
most of the suggested infrastructure upgrades). The disconnect between what is described and what is
proposed makes the plan just a placeholder for ideas but not actionable items to truly protect the
watershed.

Key Recommendations from the ISMP

Within this section ARMS will outline in sufficient detail specific subjects identified within the ISMP and
our recommended changes or considerations to address those issues. When items are not directly within
the ISMP, ARMS requests that they be considered for inclusion, or, noted for inclusion in a future
implementation plan.

Habitat Protection and Restoration

It is unclear if the guiding principle of no-net-loss is met based on data and derived conclusions. The
ISMP concludes the following:

“Based on stream data collected and provided by the City, assessment of sample

catchments suggests that if successfully achieved, the City’s current stormwater

management criteria should, at minimum, abate the impact development may

have on stream erosion and watershed health, satisfying the baseline ISMP goal

of “no-net-loss”.
This conclusion presumably stems from minimal deviation from the relationship between predicted
biological condition scores (B-IBI based on riparian and impervious percentages) and observed condition
scores (B-IBI from sampling efforts) at the monitored sites. This ignores the background process of
development; development reduces riparian coverage while increasing impervious percentages and
therefore would lead to a lower predicted condition score. Thus, ensuring that the ISMP does not allow
for a deviation in the predicted versus observed scores only facilitates that the ISMP protects against no
additional loss over and beyond development. Upon review, this appears to not represent no-net-loss
but appears to represent no-additional-loss. Furthermore, the data presented would suggest a net-loss
even if we were to use this method of deviation from predicted-observed B-IBI condition scores as a tool



to assess the data for no-net-loss. Millionaire Creek provides an example of this type of net-loss as its B-
IBI condition score is lower than its predictive score which is based on development alone (i.e., loss in
percent riparian and impervious).

1. The ISMP needs to be clear on its primary goal of “no-net-loss” and be willing to identify
examples of net loss.

2. The City needs to consider its current “net gain” scheme to assess its efficacy and how it can be
expanded to all areas inclusive of infill areas of the city.

Conclusions for biological condition of streams based on limited data are problematic. The ISMP uses B-
IBI scores observed versus predicted scores (based on riparian and impervious areas) as tools to make
broad conclusions regarding stormwater management and water quality. While the report outlines that
the data should not be taken as conclusive on their own, due to the variety of factors that can lead to
differing measures of biological condition (site selection, habitat, etc) and the drawbacks of a single
sampling event, it nevertheless provides summary statements. For example, the ISMP postulates that
the data are indicative of effective stormwater practices; the report concludes this as a “good-news-
story”. The data are not sufficient to make these conclusions and the poor biological condition of the
sites, and the seemingly connected exceedances of water quality parameters, are difficult to personally
interpret, and to receive as someone else’s interpretation, as good news.

3. The ISMP recommends that conducting B-IBI monitoring every 2-5 years and yearly water
quality sampling will improve conclusions. This monitoring, done at an increased frequency, is
necessary to derive robust baseline data which would allow for appropriate conclusions on the
health of watershed data, and the subsequent required adaptive management.

Existing Stormwater Design Criteria

As stated by the consultant on page 167 of the document, “... based on stream data collected and provided
by the City, sample catchments suggest that the City’s current stormwater criteria should, at minimum,
abate the impact development may have on stream erosion and watershed health. Under current climate
conditions, current practices, and assuming current climatic conditions are expected to generally
maintain, or minorly reduce, the risk of erosion in areas that had been previously developed without the
application of controls. However, this is with a caveat that developers are not consistently achieving Tier
A/B controls. Where they are not achieved, development impacts are expected.”

To this end, we restate our position presented within the NASIMP related to the guidelines released by
Metro Vancouver in 2017 for specific minimum guidelines for stormwater management for single-family
lots. These guidelines represent a minimum level of mitigation expected on single-family lots across the
region. The City’s Tier A criteria, if implemented, exceed the minimum requirements of the Metro
Vancouver Baseline, however, the baseline criteria could form a fall-back for cases where Tier A criteria is
unable to be met on single-family lots.”



1. ARMS recommends that the city strengthen the policy direction to ensure that the city’s
guidelines are the predominant outcome, and that Metro Vancouver Baseline is only permitted
when there has been no capacity to meet the city’s guidelines.

Data appears to indicate that time for adaptive management is now. Under the MAMF, it is stated:

“If watercourse erosion and environmental health do not stabilize, or preferably
improve, the City may need to accelerate the implementation of communal management
infrastructure through its capital program; either with high flow diversions or stormwater
detention ponds. Within mature development areas land acquisition and building
demolition may be required.”

Data within the report reveals poor biological condition at multiple sites, possibly due to stormwater
inputs, and therefore could justify the above actions.

2. The list of monitoring parameters which could show improvement (page 213) should be the
targets for CMR. Further, increasing in monitoring will define the current situation and can help
clarify path forward.

Water Quality Monitoring

There were several areas identified within the ISMP with insufficient or absent details regarding water
quality monitoring. The following are our suggested additions:

1. ARMS strongly supports all efforts that will ensure non-point sources of pollution pertaining to
water quality are addressed. For consistency in the ISMPs, ARMS requests that Tier A wording in
the NAISMP be inclusive of water quality, to ensure that runoff volume addresses pollutants from
any vehicle accessible surfaces.

Stormwater runoff has been shown to be acutely toxic to Coho salmon at all life stages, including
to spawning adults before they are able to spawn (e.g.>90% egg retention in females) (Mclntyre
et al. 2020). ARMS has included additional points in the Stormwater Mitigation section.

The exceedance of water quality parameters and the resultant poor conditions of streams in the South
Alouette watershed is a possible indication that city is failing to adequately treat stormwater.
Exceedances of water quality thresholds at the monitoring sites have been suggested in the ISMP to be
the cause of deteriorated condition. Total trace metals, turbidity, bacteriology and conductivity were
demonstrated to exceed targets proposed in the MAMF. The condition of Millionaire Creek is reported
to be below the expected biological condition which is hypothesized to be due to the negative influence
of water quality. CMR regulations and policies must ensure that poor water quality in stormwater is not
deteriorating watershed health.

2. Investigations suggested in the report, including addressing sources of E.coli and fecal coliforms,
metals and increased conductivity, throughout the watershed should be undertaken. These



investigations will allow for a better understanding of source and source control, the ultimate
mechanism to improve stormwater management.

Consideration to why the assessment of water quality thresholds for metals are included. The guidelines
(good, satisfactory, needs attention) under the MAMF are set for copper and zinc assuming a hardness
of 100 mg/L (Appendix A). The North and South Alouette Rivers have extremely low hardness conditions
(<10 mg/L). As the toxicity of copper and zinc to aquatic organisms are hardness-dependent conducting
the assessments at a higher hardness has the potential to underestimate the risk of metals on the
watershed. The hardness-dependent nature of copper and zinc has been incorporated into the reported
BC Water Quality Guidelines.

3.

It is suggested that the BC WQGs be used for the assessment of risk and for the requirement for
attention for metals, or, update the MAMF guidelines to be appropriate to the site condition.

The MAMF monitoring should be done on a three year not five-year cycle. This is standard practice
for other monitoring programs such as the Metal and Diamond Mining Effluent and Pulp and
Paper Effluent Regulations (ECCC, 2010; 2014).

Though mining and pulp and paper effluent seem far more environmentally damaging than
stormwater runoff, this is not necessarily the case. Urban stormwater effluent, depending on the
contents, can be extremely damaging to various receptors within an aquatic ecosystem; the main
difference is stormwater is not monitored and regulated to the level of industries such as mining.
To properly implement the “adaptive” portion of the Monitoring and Adaptive Management
Framework (MAMF), ARMS feels that monitoring programs every three years are necessary.

ARMS recommends that in addition to the water quality parameters outlined in the ISMP, two
other common and relatively inexpensive parameters be added: Dissolved organic carbon (DOC)
and water hardness.

To determine if a copper or zinc concentration is safe for aquatic life the bioavailability to aquatic
life is dependent upon dissolved organic carbon and water hardness (zinc) and only water
hardness is required for copper. This allows the derivation of a site-specific concentration
protective of aquatic life (including DOC and hardness) for these contaminants. In fact, if metal
water quality monitoring is provincially or federally required to prove concentrations that are
protective of aquatic life, the determination of site-specific copper and zinc concentrations is
required (MOE, 1999; MOECCS, 2019; CCME, 1999; CCME 2018).

As in the NAISMP, ARMS strongly recommends the assessment of stormwater water quality, flow
rate and volume.

An assessment of stormwater could include and would achieve:



* Monitoring during a storm event — assesses stormwater in-situ;
* Monitoring after a dry period - assesses the “first flush scenario” (ECCC, 2014);

* Analyze water chemistry (metals, nutrients, pH, conductivity, petrogenic PAHs) — identifies and
quantifies possible pollutants/toxicants;

* Analyze turbidity - characterizes possible siltation/sedimentation dynamics which are important
for spawning substrate;

* Flow/volume — allows for quantification of the amount of stormwater in comparison to the creek
and modeling the environmental fate, rate and concentration of toxicants identified in the water
chemistry measurements.

This type of stormwater assessment has been conducted by other municipalities (MOE, 2007).
This assessment would aid in identifying key issues, such as contaminants of potential concern
and/or sources of sediment/silt. The assessment could prioritize locations which need attention
(e.g., a specific outfall/culvert) and would identify situations where source control programs
may be warranted (e.g., a community education program to reduce zinc loading from metal
roofing materials). The primary goal of this study would be to identify sites with high-volume
inputs into low-volume river sites overlap with high loads of pollutants. Subsequently, an
engineered solution would be identified (e.g., diverting a culvert to a bioswale to increase
bioretention).

7. ARMS continues to advocate for public disclosure of the environmental impact assessments for
pre- and post-water quality monitoring and ARMS would like to actively participate in these
impact assessments.

Stormwater Infrastructure and Management

1. Conclusions of effective stormwater practices are based on data which suggests the opposite.
For instance, the ISMP suggests that current stormwater management practices are effective,
yet the report provides evidence to the contrary as shown in the following.

The differences in condition at T2 and Millionaire are provided in the ISMP as a comparative
example to demonstrate the effectiveness of the stormwater practices. The older development
and practices in T2 Creek are presented as insufficient and the cause of the lowered biological
condition at this site. T2 is contrasted with Millionaire Creek whose newer development and
improved stormwater practices is postulated to have led to its higher biological condition. In
contrast to these theories, Millionaire Creek is reported as in a condition which is below the
predictive condition, which in the opinion of ARMS is indicating current stormwater practices
are actually not sufficient.

2. ARMS requests clear and descriptive language on which parties are responsible for monitoring
and enforcement related to stormwater and sediment runoff, after construction activities have
concluded with a qualified environmental professional monitoring these parameters. Policies and
plans which are enforced by CMR would serve the watersheds more beneficially. The descriptions
of policies which apply to stormwater are numerous but vague on their application and
enforcement.



A particular example is an application on the north end of 240" Street, which intended to increase
density from RS-3 to an urban standard. The proximity to the river and abutment to a slope that
will rely on slope sediment being directed into a developer created streamside channel is counter-
productive to the intent of the stream installation as a compensation component of the
development. Once a developer has moved on, but issues arise post-construction, who is the
responsible party? Who will enforce and monitor in situations like this?

ARMS requests that CMR continues to use SPR for development standards relating to
streamside setbacks.

ARMS requests to be notified of any stormwater or capital infrastructure, and streamside
restoration work in-or-about streams within the Alouette River and Kanaka Creek watersheds.
This would include work completed by the CMR, subcontractors of the CMR and
landowners/developers. ARMS would also like to be included in the planning, monitoring and
construction activities.

ARMS recommends green infrastructure be made a priority for the City, due to the reliance of
such strategies within the SAISMP. Increased funds and stronger policy positions, specifically in
the area of infill is required within all of the ISMPs.

As in the NAISMP, ARMS recognized that an all-out ban on the use of roofing materials proven to
release levels may be challenging, therefore we request, at minimum, the city develop a program
to mitigate the release of toxic materials from roofing products and/or a program to educate the
community about their use. Please consider the following rationale based on Mclintyre et al
(2019). Mclintyre et al (2019) measured the concentrations of three metals known to be toxic to
aquatic life arsenic, copper and zinc leaching into runoff from experimental panels of 14 roofing
materials over 4.5 years of weathering. Ten roofing materials leached metals. Several leached
>10 ppb. Metal concentration increased with roofing panel age as well as precipitation amount.
Authors extrapolated loading of metals from each roofing material 10 years following installation.
The roofing materials found to be most toxic were:

o Wood shakes manufactured with copper chromated arsenic; leach the most arsenic

e Treated wood shakes; leach copper

e Copper granule-containing asphalt shingles; leach copper

e Commercial roofs made of Zincalume and painted metal roofs that leach high levels of
zinc



As in the NAISMP, ARMS recommends the use of a specified blend of bioretention media for
stormwater treatment areas, identified in a study commissioned by King County, Washington, US
(Herrera, 2020). Common practice for bioretention media has been 60% sand and 40% compost
in Washington State. However, this bioretention treatment still allows leaching of phosphorous,
nitrate and nitrite and total and dissolved copper and other contaminants after storm events.
One media blend from the study met the Washington State Ecology Department Technology and
Assessment Protocol-Ecology for bioretention media. This blend consisted of:

e A primary layer with 70% volcanic sand, 20% coco coir/10%high carbon wood ash

e A polishing layer placed under the primary layer 90% state sand/7% coarse activated
alumina/3% iron aggregate

e A 2-inch compost layer to promote plant growth

This media mixture removed total suspended solids, dissolved organic carbon, total phosphorous,
ortho-phosphorous, nitrate+nitrite, total copper, dissolved copper, total zinc, dissolved zinc, total
lead, dissolved lead, aluminum, total petroleum hydrocarbons from motor oil, diesel oil,
benzo(a)pyrene, benzo(k)fluoranthene, chrysene, fluoranthene, phenanthrene and fecal
coliforms; all to acceptable concentrations. The application of this blend as well as the cost per
m3 can be seen in the below table taken from the study.

Table 53. Components and Application of New Washington Bioretention Media.
Expanded Plant
Basic Enhanced | phosphorus | Palette and Robust
Treatment | Treatment Treatment Plant Growth
Primary layer X X
Primary plus polishing layer X X X
Primary plus polishing layer plus compost X X X X
mulch?

@ Do not use the primary media alone with compost mulch. The primary media and compost mulch without the polishing layer will
export phosphorus and nitrogen.

Table 2. Cost per m3 of the components of bioretention media identified to be most effective at
contaminant removal from stormwater.

Media Cost per m3 (CAD)

primary media 175

polishing layer 474

compost mulch 25

Total 673

60/40 100




Whenever possible at the minimum the primary layer should be used, with preference for the
primary, polishing and compost layer for effluent draining directly into local streams or sensitive
ecological areas. In the event that the components of this bioretention media are unavailable
ARMS recommends a biorention soil media mixture of attainable materials that was less
rigorously studied for all runoff components when compared to the study by Herrera (2020), but
was shown to be protective of juvenile Coho salmon and their prey (mayfly spp.) after treatment
of stormwater runoff that was toxic when untreated (MclIntyre et al 2015). That mixture is 60%
sand, 15% compost, 15% shredded bark, 10% drinking water treatment residuals all overlying a
gravel aggregate drainage layer.

Though the water quality parameters used in the MAMF are a good starting point for stormwater
management, many other contaminants are present within stormwater including metals,
petroleum-based contaminants and even a host of unknown chemicals from tire rubber leachates
which have been shown to be toxic to Coho salmon. Instead of adding a whole host of expensive
water quality testing parameters to the monitoring framework, only to find stormwater mitigation
underperforming, thus requiring adaptive mitigation; ARMS recommends a “do it once and do it
right” approach by using these tried-and-true soil bioretention media in areas used to treat and
manage stormwater runoff.

ARMS recommends this not just for the city managed-spaces and stormwater infrastructure but
as a requirement on all small scale development used in rain gardens for each individual lot. To
support “retrofitting” of stormwater mitigation measures on existing lots the city could run a
program of providing this bioretention media mixture to residents.

As in the NAISMP, ARMS recommends a detailed plan be included within the ISMP to properly
fund the maintenance of stormwater management infrastructure. Maintenance is required over
the long term for absorbent landscapes to continue to provide stormwater benefits. These might
include:

e Replacing soils that have eroded or that are missing key components for contaminant
removal

e lLandscape maintenance including removal of invasive and dead vegetation and planting
of suitable native vegetation effective at flow mitigation and contaminant removal.

To implement maintenance of stormwater infrastructure and functioning some new source of
funding to provide this service. Funding might come from:

e Astormwater “utility” charged as part of municipal taxes (e.g. Los Angeles County, City of
Victoria)

e Ataxthat charges developments to either pay for or provide the service for the long-term
management of stormwater infrastructure

e Local Area Service (LAS) Tax (based on CMR Local Area Service Policy)

e Infrastructure Planning Grants from Provincial government

e Local Government Infrastructure Grants from Provincial government
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This is an area ARMS believes has been repeatedly neglected with no party left to take
responsibility for the maintenance of dated stormwater infrastructure, even that with a modern
and progressive design. ARMS requests the CMR take responsibility for this service and outlines
a plan within the ISMP to cover the costs of this service using a variety of financing options
available. Funding maintenance of stormwater infrastructure is becoming common practice and
to support the significant investment in this ISMP and ensure its success, CMR should also use this
approach.

Assessment of SW infrastructure function for adaptive management

Planning and execution of a long-term stormwater monitoring plan is the type of endeavor where ARMS
would seek to partner with the CMR and rightsholders, key stakeholders and other interested parties (e.g.
First Nations, academia, community volunteers etc.). Programs such as this are labour and cost-intensive
to implement and partnerships and shared effort among stakeholders will be key to their success. Once
again ARMS would recommend the use of stakeholder engagement table to guide the work and
discussions. Points raised within the NAISMP that we would like to restate for consideration are as follows:

1. ARMS recommends benthic invertebrate monitoring should be conducted at all sites along with
water quality; and that both be conducted every 3 years, not every 5 years. The only way to
ensure a proper weight of evidence approach is to get all the lines of evidence. If you remove a
key line of evidence, like benthic richness, the other lines of evidence (water quality, etc.) become
less useful.

2. ARMS recommends the implementation of the MAMF supplemental performance monitoring
indicators.

o Salmon surveys, spawning adults and juvenile (YOY) would be helpful monitoring
indicators. ARMS has an existing spawner assessment program and would like to expand
it to benefit the needs of all watersheds. Additionally, ARMS would seek additional
funding in partnership with CMR and other key stakeholders for juvenile (YQOY)
assessments.

3. ARMS recommends that sediment size characteristics (grain size, % embedded) be used as a
monitoring tool - using the Guidelines for Monitoring Fine Sediment Deposition in Streams (B.C.
2002)

4. ARMS would like to work in partnership with CMR, interested provincial and federal ministries,
the Katzie First Nation, academia, other key stakeholders and interest groups to include a student
and volunteer-based monitoring program of water quality and toxicity testing for benthic
invertebrates (e.g. Ceriodaphnia dubia) and salmonids. This would allow for key funding
opportunities, an accurate indication of the performance of stormwater management
infrastructure at frequent intervals, allow for additional financial support for a novel program
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through a multi-stakeholder partnership, and for community outreach through education and
volunteerism.

5. ARMS strongly recommends that the raingarden and bioretention assessment protocol developed

by Washington State University (and partners) be incorporated into the ISMP and required to be
applied every three years along with other monitoring requirements (e.g. water quality, benthics).
This would allow for the comparison of indirect metrics of potential stormwater impacts to direct
assessments of stormwater infrastructure functioning (SAM, 2020). The protocol was developed
to allow ease of implementation, repeatability across large geographic scales and multiple
implementers, and provide data of scientific and adaptive management value.
This is another area ARMS would seek to partner with CMR to employ as a tool for education,
volunteerism and community outreach; while serving to protect the Alouette watershed.
Potential areas this protocol could be applied is as a requirement for developments or, used to
support residential bioretention and rain garden infrastructure for individual residences in the
form of a grant or tax-credit.

Agricultural Effluent Impacts

Agricultural effluent into adjacent waterways is a difficult problem to address when compared to
residential and urban stormwater management. However, management of this effluent is no less
important for preservation of the ecological integrity of the watershed and measures should be taken to
mitigate effects of agriculture whenever feasible.

Agriculture provides jobs, food security, economic benefits and even flood control infrastructure. With
these benefits comes potential risk of environmental impacts, especially with the storm events seen in
the Lower Mainland. Agricultural runoff can include nitrogen, phosphorous, fecal coliforms, organic
carbon and the associated nutrient enrichment effects such as eutrophication. Additionally, in accordance
with integrated pest management, pesticide application is almost always necessary to maintain crop
yields. There is a whole host of different pesticides within several classes including fungicides,
insecticides, herbicides, rodenticides etc., each with their own physicochemical characteristics, behaviour
within the environment and toxicity to the receptors within the environment. In addition to the fate and
toxicity of the known chemicals, many pesticides come in proprietary mixtures with unknown chemical
components (e.g. surfactants) with unknown behaviour within the receiving environment.

Although proper soil management is encouraged, and pesticide technology has made leaps and bounds
in terms of environmental effects from the arsenic and lead-based pesticides of the early 1900’s, it is still
difficult to completely mitigate the effects and even more so, difficult to monitor and regulate their proper
uses. There is little-to-no monitoring and enforcement and very little economic incentive for farmers to
employ best-practice pesticide use and application (local farmer pers.commes.).

In the face of this difficult environmental problem associated with a necessary sector and service in
agriculture, innovative approaches with efforts from multiple stakeholders are required. ARMS
recommendations are aligned with those previously outlined by KWL in the NAISMP and restated for the
purposes of the SAISMP:
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1. ARMS recommends agricultural withdrawal and flow monitoring to ensure no impact to out-
migrating salmonids.

2. ARMS recommends water quality and benthic monitoring sites in agricultural reaches of the
North Alouette River and Blaney Creek be included in the ISMP.

3. ARMS proposes a partnership between CMR, ARMS, Provincial and Federal ministries, academia,
First Nations, and conservation groups to financially and logistically support and guide farmers
on achieving Salmon-Safe certification for their agricultural products. Salmon-Safe is one of the
leading ecolabels in the Pacific Northwest that through peer-reviewed certification and
accreditation program, implement farming practices and developments that protect water
quality, maintain watershed health, and restore habitat.

Questions, Concerns, Errors and Omissions to be Addressed

There is community desire to improve watershed health. The survey conducted as part of the ISMP
indicated that 80% of respondents would support moderate to significant investment in watersheds.
Conveying community desire to city council will be important to ensure that environmental policy,
monitoring programs and capital investments are appropriate to the scale of the task at hand. However,
the number of responses was extremely low.

It is the view of ARMS that a more robust feedback/awareness program be undertaken to ensure council
understands there is significant support for progressive policy and financial commitment from council.

Stakeholder engagement. The ISMP suggests a stakeholder table, but it does not provide funding for it
within the budget proposals and relies on existing internal staffing support.

Review existing successful stakeholder tables such as the Coquitlam River Watershed Roundtable and
adequately fund staffing support.

Developing ISMPs for two watersheds jointly with one consultant, while developing ISMPs for three
other watersheds with another consultant leads to unnecessary overlap at the same time as clear
differences. The city has stated it is jointly developing ISMPs for these watersheds (South Alouette and
Kanaka Creek) because of the overlapping objectives and benefits the process provides to the City. Do
not all watersheds within the city have overlapping objectives? The work by Urban Systems on the South
Alouette uses different terminology, methods and recommendations than the work conducted by KWL
on the North Alouette. Further, there are recommendations made by KWL in Appendix A of the Urban
Systems report.

This concern is mainly logistical in nature, in that CMR, and the interested stakeholders, will need to
draw out the primary conclusions and objectives from each work.
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Data used to formulate content of the plan was outdated.

The plan recommends gathering immediate data over a three-year period, however, many of the
conclusions within the proposed plan were based on outdated data.

Address data gaps, establish baseline data and ensure monitoring program is done on a regular interval
and tied to measurable outcomes.

Recommendations, investigations, and follow-up actions are numerous and complex — what is
achievable? The ISMP states that lack of funding, lack of knowledge transfer and lack of synchronized
programs can lead to deficiencies. It also states that one of the greatest liabilities for a municipality is to
have regulations — policies, bylaws, criteria, etc. — that are not enforced or achieved. These will be key
points of interest for the environment moving forward.

How will CMR ensure that all this information is properly digested and put into action. What are CMRs
plans for moving forward and how can ARMS help?

Progressive policy shifts are not supported through the proposed budget.

Although infrastructure replacement and upgrade projects are identified within the plan, policy shifts
that would enable gains through infill opportunities, although mentioned, are not backed up with
significant funding and steps to ensure this outcome. Further, concerns around infill development and
an on-site and off-site compensation regime is loosely addressed but not identified with actionable
steps and performance targets to ensure adherence City wide.

Adopting policies shifts such as the use of green infrastructure and promotion of a “net gain”
environment that is applied across the City’s boundaries, as opposed to settling for a “no net loss”
outcome that is referenced in the ISMP would benefit a more natural means of reaching the City’s

targets. Essentially, fund and promote restorative practices.

Monitoring development outcomes relating to Tier A criteria, with specific performance targets so the
reliance on minimal standards set out by Metro Vancouver is not the de facto practice.

Ensuring the 3-tier performance metrics for impervious/pervious surfaces on new
developments/upgrades from single family homes to triplexes etc. within the urban centre are applied.

Mapping net habitat gains and green infrastructure projects to monitor targets and track success.

Set and measure specific performance targets that guarantee a net gain from all development
applications.
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Maps and information were not in alighment.

It was noted by long-time residents who are members of ARMS and are familiar with the watersheds
that the maps included in the report did not align with the written content of the report relating to fish
bearing streams.

Ensure most up to date maps and data regarding fish bearing streams are included in the final report.
ARMS would be happy to support the city with this task.

Approach stormwater management from a lens of “every stream is a fish bearing stream” if provided
with the correct environment and the ISMP will work to ensure fish are provided with the habitat to
succeed.

We wish to thank the City of Maple Ridge for the opportunity to provide our input to this draft
Integrated Stormwater Management.
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ATTACHMENT F

Email from Alouette Valley Association - June 7, 2021

INTEGRATED STORMWATER MANAGEMENT PLAN

SOUTH ALOUETTE & KANAKA CREEK

Comments and Suggestions

5 EXISTING DRAINAGE SYSTEM PERFORMANCE

At one time the city did make an effort to develop green
infrastructure in Silver Ridge. The reports notes that this is
effective and working as designed. Unfortunately, with a lack
of maintenance on the swales and detention ponds the new
infrastructure cannot be expected to work.

Cost of maintenance should be built into the tax structure for
newly developed areas.

8 LAND USE PARAMETERS

Too much pervious land is being covered by blacktop,
concrete and roofs. Developers and homeowners need to be
restricted as to how much blacktop, concrete etc. is used in
their driveways and pathways. A percentage of each lot
should be mandated as permeable. Permeable green-roofs




should be encouraged and incentivized.The city should also
use permeable materials when building new roads,
sidewalks and pathways.

Permeable materials need to be mandated such as:

Unit Pavers

These consist of interlocking concrete paving blocks
separated by narrow gaps (pores) which are filled with sand
and/or gravel, as specified by the manufacturer. These gaps
allow stormwater to drain into a stone filled reservoir base
below the surface, and then into the underlying soils. If the
native soil below the paved area has poor permeability, the
reservoir can be designed to store rainwater. Typically,
overflow from extremely large storms is conveyed to
municipal drainage systems off-site. Permeable pavers are
most often seen in use for private driveways, walkways,
parking areas at the edge of roadways and parking lots.
They are not considered appropriate for heavy volume roads
and highways.

Grass Pavers

Grass pavers consist of concrete cells or a strong plastic grid
system with large pore spaces filled with a growing medium
planted with grass or a low growing herb. This type of
product is often used in low-traffic vehicle movement areas
such as fire access lanes, long term parking slots and
private driveways. Areas often include reservoir bases and
underdrain systems similar to unit pavers.



Gravel Pavers

These are similar to grass pavers except that the growing
medium is replaced with gravel and no plant materials are
used. The look is similar to a simple gravel parking lot but
the grid system helps keep gravel pieces in place over time,
preventing ruts and worn spots.

Permeable Asphalt

This pavement consists of an open-graded coarse
aggregate, bonded together by asphalt cement, with
sufficient interconnected open spaces to make it highly
permeable to water.

Permeable Concrete

This concrete has a much larger than usual void space, with
little or no “fines” material in the mix. This allows water and
air to move quickly through the material to the soils or the
base layer below. It typically consists of specially formulated
mixtures of Portland cement, uniform, open-graded coarse
aggregate, and water. Porous concrete has been used on
highways to reduce hydroplaning.






choking off tradition spawning areas. A lot the river rock is
ending up plugging bridges increasing flood risk at high river
flow. Currently there is no policy for dealing with trees that
fall into and block the river. The city needs to allocate funds
to monitor and deal with this problem. Removal of a few
trees a year would not be very expensive with neighborhood
cooperation. Residents and AVA are almost always happy to
cooperate with the city to remove dangerous blockages.
Much of the flooding experience over the few years has
been as a direct result of river blockages. In the past
politicians have blamed residents for “living on a floodplain”
but clearly development has played a major role in the
damage to the river systems that results in flooding and
spawn bed damage.

The executive summary suggests:
“Conduct erosion and bank stability monitoring.

Budget will depend on the extent of the watercourses
monitored. Recommend that monitoring occur in fall and
winter before vegetation growth to improve visibility.

We believe this is a good idea and can be easily
accomplished with the help of residents who live on the
rivers and drones for the more isolated areas.

The report does make this a low priority but given the
amount of flooding that occurs every year we feel it should
be a high priority and money much better spent than yet




another consultant report on flooding after the inevitable next
event.

Bruce Hobbs
AVA




ATTACHMENT G

Letter from BC Conservation Foundation - Wildsafe BC - November 30, 2020

Dear Mr. Dingwell,

Thank you very much for giving WildsafeBC the opportunity to give input on the ISMP. |
found the document beneficial in understanding all the factors that goes into city
planning. My comments below address the benefits of a proper wildlife corridor.

Maple Ridge is in the final stages of completing all the elements to achieve Bear Smart
status. One of the requirements is for the city to have a comprehensive plan for the safe
movement of wildlife within its city’s limits. Properly planned wildlife corridors are
essential for the safe movement of wildlife. The suggested minimum distance for a
wildlife corridor based on the topography of Maple Ridge is 50 to 100 meters (see
attached buffer ranges). In older established neighborhoods this distance was not
always achieved. Hopefully, when new developments are created this standard will be
seriously considered.

My other suggestion is when replacing culverts to make them large enough for safe
passage of bears. In 2019 we had 5 bears hit by cars. If there’s a safe passage for
them, then this number could be reduced and thereby increasing public safety.

| understand that every organization has a wish list which creates a challenge in
creating an effective ISMP that benefits all stakeholders. According to Paul Beier, Dan
Majka, Shawn Newell, Emily Garding, Northern Arizona University January 2008 Best
Management Practices for Wildlife Corridors there are 16 steps to consider when
establishing a wildlife corridor.

Mitigation for Urban Barriers 1) Integrate the Linkage Design into local land use plans. Specifically, use
zoning and other tools to retain open space and natural habitat and discourage urbanization of natural areas
in the Linkage Design. 2) Where development is permitted within the linkage design, encourage small
building footprints on large (> 40 acre) parcels with a minimal road network. 3) Integrate this Linkage Design
into county general plans, and conservation plans of governments and nongovernmental organizations. 4)
Encourage conservation easements or acquisition of conservation land from willing land owners in the
Linkage Design. Recognizing that there may never be enough money to buy easements or land for the entire
Linkage Design, encourage innovative cooperative agreements with landowners that may be less expensive
(Main et al. 1999, Wilcove and Lee 2004). 5) Combine habitat conservation with compatible public goals such
as recreation and protection of water quality. 6) Each strand of the linkage design must be broad (typically
1-2 km for most of its length) to allow a designated trail system without compromising the usefulness of the
linkage for wildlife. Because of the high potential for human access, the trail system should be carefully
planned to minimize resource damage and disturbance of wildlife. People should be encouraged to stay on
trails, keep dogs on leashes, and discouraged from collecting reptiles and harassing wildlife. Traveling in
groups should be encourage in areas frequented by mountain lions or bears. 7) Where human residences or
other low-density urban development occurs within the linkage design or immediately adjacent to it,
encourage landowners to be proud stewards of the linkage. Specifically, encourage them to landscape with
natural vegetation, minimize water runoff into streams, manage fire risk with minimal alteration of natural
vegetation, keep pets indoors or in enclosures (especially at night), accept depredation on domestic animals as
part of the price of a rural lifestyle, maximize personal safety with respect to large carnivores by appropriate
behaviors, use pesticides and rodenticides carefully or not at all, and direct outdoor lighting toward houses
and walkways and away from the linkage area. 8) When permitting new urban development in the linkage




area, stipulate as many of the above conditions as possible as part of the code of covenants and restrictions
for individual landowners whose lots abut or are surrounded by natural linkage land. Even if some clauses
are not rigorously enforced, such stipulations can promote awareness of how to live in harmony with wildlife
movement. 9) Develop a public education campaign to inform those living and working within the linkage
area about living with wildlife, and the importance of maintaining ecological connectivity. 10) Discourage
residents and visitors from feeding or providing water for wild mammals, or otherwise allowing wildlife to
lose their fear of people. 11) Install wildlife-proof trash and recycling receptacles, and encourage people to
store their garbage securely. 12) Do not install artificial night lighting on rural roads that pass through the
linkage design. Reduce vehicle traffic speeds in sensitive locations by speed bumps, curves, artificial
constrictions, and other traffic calming devices. 13) Encourage the use of wildlife-friendly fencing on property
and pasture boundaries, and wildlife-proof fencing around gardens and other potential wildlife attractants.
14) Discourage the Killing of ‘threat’ species such as rattlesnakes. 15) Reduce or restrict the use of pesticides,
insecticides, herbicides, and rodenticides, and educate the public about the effects these chemicals have
throughout the ecosystem. 16) Pursue specific management protections for threatened, endangered, and
sensitive species and their habitats.

Properly planned wildlife corridors of 50 to 100 meters are also beneficial to the water
quality of streams and rivers.

There has also been some consideration of, but very limited research on, changes related to the evolution of
the buffer itself over time. Murcia (1995) hypothesizes that buffers to wooded or forested systems may play an
important role for a newly created edge, but less of a role over time as that edge “hardens”. In cases where a
newly planted buffer is being installed around a watercourse or wetland, time can be beneficial insofar as the
establishment and growth of herbaceous and woody vegetation can help improve water quality. For example,
Vellidis et al. (2003) documented significant improvements in wetland water quality from a 38 m buffer over a
nine year period, while Yamada et al. (2008) documented improvements in groundwater quality within three
years of planting a 25 m buffer along a stream in an agricultural setting. A thesis (Orzetti 2005, as cited in
Okay 2007) reported that restored forested riparian buffers in the northwestern U.S. begin to show
effectiveness after about five years and are hypothesized to increase in effectiveness for 30 to 40 years or
longer as the trees mature. Clearly monitoring programs designed over a few years are not going to detect
these kinds of changes.

Beacon Environmental Ecological Buffer Guideline Review (December 2012)

Thank you again for including WildsafeBC as part of your input into the ISMP. | have
attached two researched documents into buffer ranges and biophysical factors.

Best,

Daniel Mikolay
WildsafeBC coordinator
Maple Ridge






Biophysical Increases to buffer Increases to buffer widths
Factor* widths may not need s Supporting Literature | Comments
4 could be considered
to be considered
HYDROLOGIC | Catchment area size small | Catchment area size large Adamus 2007; Leavitt 1998 | Buffers in and of themselves only have a
DYNAMICS relative to protected feature | relative to protected feature size limited ability to moderate catchment-scale
size (e.g., 100:1) (e.g., 1000:1 or more) water quantity dynamics; this ability is directly
Entry runoff velocity low to Entry runoff velocity high Lee et al. 2003; Woodard related to the pattern and intensity of flows
maoderate and Rock 1995 (Dillaha et al. 1986a, Leavitt 1998, Lee ef al.
Sheet flow over buffer Channel flow or buffer bypassed | Castelle and Johnson 2000; | 2003, Woodard and Rock 1995).
by drainage Adamus 2007
Subsurface flow (seeps, Flow path to deep or regional Angier et al. 2005 Groundwater that manifests itself near the
high water table) groundwater surface can contribute to denitrification.
SLOPES Slopes of 0% to 12% Slopes of 13% to 15% or more Wenger 1999; Woodard and | The literature indicates that slopes of more
towards protected towards protected feature Rock 1995; Schueler 1987; than 12% to 15% tend to result in reduced
feature™* Norman 1998; Castelle and | buffer effectiveness related to water quality
Johnson 2000; Adamus functions. Soil type and vegetative cover also
2007 factor in to buffer effectiveness on slopes.
VEGETATIVE A relatively dense Sparse herbaceous cover Hook 2003; Castelle et al. Herbaceous cover is generally more effective
COMPOSITION | herbaceous layer 1992; Wilson and Imhof at attenuation of contaminants in surface
OF BUFFER 1998 runoff (while woody vegetation is generally
Presence of trees and Sparse presence of trees and Lee et al. 2003 more effective at attenuation of contaminants
shrubs with herbaceous shrubs with herbaceous in sub-surface runoff). Treed buffers also
understory understory provide a better screen for light, wind, noise as
Presence of coniferous Presence of deciduous trees and | Brown et al. 1990; well as better erosion control. Coniferous
trees and shrubs shrubs Lowrance and Sheridan buffers provide these functions all year round.
2005; Knight et al. 2010
Presence of woody debris Absence of woody debris Sheidon et al. 2005 Relates to water quantity and quality control by
slowing flow pathways.
SOILS Larger textured soils (e.g, Finer textured soils (e.g., clays) Brown et al. 1990; Wilson Relates to water quantity and quality control by

sand, loams) 1967, Sullivan et al. 2007,
Soils permeable but not Compacted soils and/or soils with | Polyakov et al. 2005
highly sandy low permeability

Soil with organic matter,
humus or mulch layer

Soil without organic matter,
humus or mulch layer

Mayer et al. 2008; Gift et al.
2010; Bradley et al. 2011

influencing locat permeability and infiltration
rates. Organic matter also contributes to
denitrification.

* Biophysical factors have the potential to interact with and influence each ather, and therefore should not be considered independently




ATTACHMENT H

Email from the Ministry of Environment — May 7, 2021
These comments focus exclusively on groundwater related aspects of the report.

Section 2.3 — Provincial Legislation: Could include the Groundwater Protection Regulation, which is
separate from the WSA and accompany regulations.

Section 2.3 — Provincial Guidelines: Could include the 2014 guidance document on underground
infiltratior

The aquifer vulnerability ratings in Tables 4.7 and 4.9 are inconsistent with ratings in the provincial
aquifer database for several aquifers. This should be reconciled, or explanation should be added
indicating the vulnerability ratings are based on independent analysis and differ from the provincial
database.

e Table 4.7: Aauifer 38 is listed with a moderate vulnerability in the provincial aquifer fact sheet.

| do agree that a high vulnerability rating may
be more appropriate for an unconfined S&G aquifer.
e Table 4.9: Aauifer 19 is listed with a moderate vulnerability in the provincial aquifer fact sheet.

e Table 4.9: Aquifer 154 is listed with a moderate vulnerability in the provincial aquifer fact sheet.

e Table 4.9: Aquifer 883 is listed a retired in the aquifer database. This aquifer should be
removed from Table 4.9.
e Table 4.9: Aquifer 26 is listed with a moderate vulnerability in the provincial aquifer fact sheet.

Section 5.1. This section notes known issues in summer base flows. You could consider adding
discussion to the report {in an appropriate section) on the role of groundwater in sustaining summer
base flow and the importance of groundwater discharge in supporting aquatic habitats, including
providing thermal refuge for spawning and rearing salmon, e.g. see following links.

This discussion could be linked to the potential impacts from urban development on reduction of
infiltration and groundwater recharge and the importance of infiltration BMPs. You could also consider
identifying important groundwater recharge areas or groundwater dependent ecosystems {perhaps with
the aid of your calibrated model?). You may have done this indirectly with your soil group designations,
but it could be more explicit in terms of identifying important GW protection areas. If this were
possible, such areas could receive special consideration or emphasis on the protection of groundwater
quality and recharge and the use of infiltration BMPs.



The two comments below were prepared before reaching discussion on pg 192. Glad to see you
incorporated information from the provincial guidance on underground infiltration.

Section 13.1.3, Siting requirement No'S states: “Infiltrators must be a minimum of 30m from a source of
water (we!l) 2 Note the 2014 Provmctal gu;dance on underground mflltration recommends a setback
distance of 60m from water wells for underground mﬁltratnon systems which is consrstent with the

‘ i pal Wastewater Regulatto .‘,A"protectlve setback Iargely depends on srght specrflc cond|t|ons and
a mlmmum setback requ1rement may or may not be protectlve You couId con5|der addmg ﬂeX|b|I|ty to
require greater setbacks atthe Crty 5 dlscretlon to address hlgh r|sk srtuatrons

The provmcxal document also provrdes gurdance on Iand use echusnons ‘water table separatlon distance,
pre-treatment and other setbacks ThlS gu:dance is prowded from the perspectlve of protectlng
groundwater quahty and may exceed the cnty‘s desrgn requ1rements You could revrew and consider the
apphcabrllty of thls gwdance for local use

Section 13.1.4, Groundwater Protection — states: “Infiltration should be separated from drinking water
wells, against both surface water intrusion and ground water poliution. Currently, Provincial regulation
requires a minimum of 30.5m of horizontal separation.” Please reference the provincial regulation.

Pg. 188, second paragraph. Good description of risks to GW. Other risk factors you could include are
the depth to groundwater, land use practices, and solubility of contaminants.



ATTACHMENT |

Email from BC Ministry of Forests, Lands, Natural Resource Operations & Rural Development -

South Alouette/Kanaka ISMP

May 28, 2021

Description Comment/Question

Section

P.21 Pesticide Use Consider amending bylaw to include uses of detergent to treat anything —
Control Bylaw per Clayburn Creek mis-hap (https://bc.ctvnews.ca/powdered-detergent-

responsible-for-kilometres-long-trail-of-foam-in-abbotsford-creek-
1.5410133) .

194 Valid hardship Is there a definition or clarification of what is acceptable or “valid hardship"?

199 Enforcement of How effective is enforcement of ESC Bylaw? (ensuring ESC Plan is intact,
ESC Bylaw functional, being followed, etc?)

200 Cash in lieu Agree that cash in lieu should be avoided at all costs and original habitat be
protected, (ie canopy in riparian areas; stream health is dependent on this
and planting/restoring habitat elsewhere does not always result in
functional habitat

202 Watershed Agree, this is highly important for watershed integrity and health
networks

214 Inspecting 20% of | Good idea — how to plan and implement this to ensure it is achieved? What
watershed will the inspections look like? Will fines be involved if non-compliant with

original plan or not in compliance with bylaw?

216 Tree canopy This is proposed to be completed using GIS — will recent aerial imagery be
inspection obtained and compared over the years (compared to baseline)?

P.214 | “Flow monitoring | I think this.should be done continuously. Build a rating curve, then once that
should be has been established and is considered stable, can verify with spot
conducted for a measurements that the rating curve is still valid. Otherwise will miss
one-year period, variability from year to year and harder to determine if objectives have been
every five years, met.
at the
aforementioned
locations, in
accordance with
the MAMF.”

220 Promote EFP Good idea, but limited funding available through this program. How to
(Agriculture) expand/promote good environmental farm practices otherwise?

224 Water Level Data | “It is recommended that the City implement a semi-permanent water level
(not flow) gauge in low lying agricultural flood plains of Kanaka Creek and
the South Alouette River.” - What is the goal for using this data? ’

226 Performance Good idea to have measurable targets; agree that this is a high priority and
Measures should be determined ahead of time.

237 Regulation and Review of watercourse bylaw protections to include agricultural properties
Enforcement and appropriate setbacks with respect to crop location or any land

alterations and
should include retaining of native vegetation not just a “setback”




238 Asset Information sharing agreement for Hydrometric network, or ability for
Management Province to take over monitoring and maintenance of station
239 Environmental Would be good to consider including upstream (headwaters) and

Monitoring

downstream (confluence with next major source) samples to determine if
there is an observable trend, also would be good to consider collecting a
sample within undeveloped upstream fish bearing reaches of say Kanaka,
North and South Alouette as a background to compare values during each
sample period.

Executive summary document p37 talks about community response to new developments not

775

considering existing natural drainage

With reference to the general trend of new development eliminating/relocating watercourses in favor of
engineered swales, it is noted that the constructed water features don’t confer the same habitat and
infiltration functions as those they replace. In relation to the overall work on understanding infiltration
capacity in the catchment (Section 13.1.2 of the main document), off site compensation in another part
of the watershed is the least reliable method of controlling development related flows. Retaining on site
tree cover, wetted features (whether ditches, wetlands or otherwise) is the most cost effective and
reliable way to control runoff. Many of these features may not be subject to either the RAPR or the WSA
and as such, the city may want to consider conferring their own protection standards for “minor”
watercourses related to stormwater goals.

Main document p239 and other references throughout section

In regard to Erosion monitoring as an indicator of implementation effectiveness, the extent to which this
can be attributed to increased development stormwater run off as opposed to other
hydromorphological controls in the catchment is unclear. The dam on the Alouette catchment could be
a significant factor in depriving the downstream watercourses of sediment which would manifest in
increased bed and bank erosion. | would think the effects of this would be evident in a longer baseline
dataset as the watercourses may have adapted their form to this lack of sediment over time. It is worth
bearing in mind when designing a monitoring protocol whether this influence can be separated out.

In addition on the same issue, bed erosion is typically more difficult to monitor than bank erosion which
is not only more visible but often easier to link to specific point source inputs — e.g. widespread bank
erosion directly below large capacity outfall. Changes in the channel cross section are often more
obvious in the longer term (10+ year cycles) and not as easy to attribute to specific factors in the
catchment. If there is a good baseline dataset for bed profiles as such may not yield useful data to

~ evaluate the effectiveness.




ATTACHMENT J

Joe Dingwall

Manager of Utility Engineering
City of Maple Ridge

11995 Haney Place

Maple Ridge, B.C. V2X-6A9

May 31, 2021

Dear Joe:

We have reviewed the Draft Report for the South Alouette and Kanaka Integrated
Stormwater Management Plan, by Urban Systems. We find this document to be
exhaustive and very comprehensive, and we are pleased with it. We support this
document, and consequently ask that the City of Maple Ridge formerly adopt the
principles that are in this document.

Sincerely

ROSS DAVIES

racepook:
https://www.facebook.com/KanakaEducationAndEnvironmentalPartnershipSociety/



ATTACHMENT K

Email from Thornhill Aquifer Protection Society (TAPS) - May 28, 2021

Hi Joe,

I would like to share some observations regarding your invitation and request for TAPS to become
involved in the ISMP reports from the membership and then | will forward some thoughts regarding
TAPS’ involvement.

1. Spencer Creek- is already in poor condition, stringent measures need to be taken.
- the City is not doing enough

2. Combining watersheds does a disservice to the individual watershed as well different consultants
were hired for each project.
3. Exceedances of water are frequent with no direct measures for source control
4. The current Stormwater practices do not appear to be sufficient even though it is

subject to improved Stormwater practices.
5. The ISMP needs to be clear on its primary goal of “no-net-loss” and be willing to identify examples
of net loss.
6. Conveying the community desire to Council will be important to ensure that environmental policy,
monitoring programs and capital investments are appropriate to the scale of the task at hand.
7. TAPS’ focus is on the Grant Hill Aquifer and Watershed, so it is important to see how the
Engineering department is managing the Kanaka and Alouette watersheds through the ISMP and
consultants’ report. If the results of the report includes suggestions and follow up and the City is not
acting on those suggestions, then there appears to be a failure to follow through.
8. TAPS is very concerned regarding Council’s direction to put Light Industrial onto our vulnerable
aquifer. ISMP will be critical to ensure that the well dependent residents’ water source is not
contaminated by this development and that the water quantity is not adversely affected.
9. The Engineering Department is directed by Council, so TAPS’ concern lies with how effective the
Engineering Department will be in providing the necessary information to Council to avoid these
impacts and how TAPS can influence Council’s direction.

The comments we have received from the membership indicate that an active involvement at this
time is not the direction they would like to pursue. The City can be assured that we are all watching
and evaluating the results and recommendations regarding the other two watersheds.

However, when you start looking at the Grant Hill aquifer and watershed, we would appreciate notice
and how we can be of assistance and become more closely involved.

| did ask TAPS how they felt about sharing the reports we have received and they were reticent in
sharing them at this time. Note that the planning department will have received many of those
reports during the OCP public hearings in 2005/2006.

We also have reports that TAPS has paid for, which we will not be sharing at this time.

Please keep us informed as to the decisions that may affect our watershed. In the interest of time,
which we all seem to have less of, many find the commitment required is more than can be given at
this time. We appreciate your thoughts of including us and we will always be open to discussions in
the future.

Sincerely,

Betty & Klaus von Hardenberg

On behalf of TAPS




ATTACHMENT L

Email from UBC Malcolm Knapp Research Forest — May 3, 2021

Paul Lawson

Director, University Research Forests

Faculty of Forestry

The University of British Columbia | Malcolm Knapp Research Forest | qi¢ey Traditional Territory
14500 Silver Valley Rd. | Maple Ridge BC | V4R 2R3 Canada

Phone 604 463 8148 press 1 - 102 | Cell 604 341 2168 | Fax 604 463 2712

Daul lawenn/Mith, ra

Ct






This report presents an Integrated Stormwater Management Plan (ISMP) for the Blaney Creek, North Alouette
River, and Fraser River watersheds in the City of Maple Ridge.

The Blaney Creek watershed is approximately 2,574 ha; it drains several smaller lakes and runs approximately
8.8 km from its headwaters before it joins the North Alouette River. The watershed is largely forested and
includes important ecosystems such as the UBC Malcolm Knapp Research Forest, Blaney Bog Regional Park
Reserve and much of the Codd Island Wetland Ecological Conservancy Area. The south portion of the
watershed consists of large agricultural lots and development areas within the Urban Containment Boundary
(UCB); impervious land makes up only 5% of the watershed.

The North Alouette River watershed is approximately 3,983 ha. The river has several tributaries along its upper
8 km and flows through a densely wooded canyon, before forming a meandering channel across the uplands
plain, finally turning into 5 km of a slough-like stream that has been dredged and diked, prior to converging with
the South Alouette River. The watershed is mostly forested, and includes portions of the Malcolm Knapp
Research Forest and Golden Ears Park in the upper watershed. The North Alouette Regional Greenway and a
portion of the Codd Island Wetland Ecological Conservancy Area are located in the lower watershed, which
includes suburban residential areas and land that is part of the Agricultural Land Reserve (ALR). The North
Alouette River is prone to flooding downstream from 232 Street.

The Fraser River watershed is the smallest of the three watersheds at 342 ha and is fully developed and entirely
within the UCB; 57% of the land cover is impervious. There are approximately 4 small tributaries to the Fraser
River within the catchment in addition to piped drainage. The watershed includes an area southwest of the
Haney Bypass that is within Kanaka Creek Regional Park. To manage geotechnical risks on the Fraser River
Escarpment, the City has an existing policy that sets out controls for water discharge for a portion of this
watershed that borders the Fraser River.

The ISMP Objectives and Process

The purpose of this ISMP is to provide guidance and information on how to proceed with future land
development and re-development while protecting and enhancing the overall health and natural resources of the
study creeks and watersheds.

The ISMP process has been consistent with the Metro Vancouver Integrated Stormwater Management Plan
Terms of Reference Template (2005), meeting at least the minimum level of effort clauses outlined in the
template, and has included stakeholder consultation to inform, engage, and consult the public, external
stakeholders, City staff, and Council.

Initial Stakeholder Consultation

Stakeholder consultation meetings were incorporated to present information and findings and to obtain input
and feedback. Initial meetings were held with representatives from several City departments as well as
members of the Alouette River Management Saociety, and members of the Alouette Valley Association.
Watershed knowledge and input on key issues and potential solutions and alternatives were solicited, and both
written and verbal feedback was received, documented and addressed to the extent possible given the
limitations of the [SMP study process.

Public outreach for the ISMP was accomplished via an online survey open to all City residents and announced
via several platforms.

173.188-300



Stakeholder Outreach on the Draft Report
Outreach at the draft report stage included the following groups:

Groups Invited to Comment

s Agricultural Land Commission (ALC) e Katzie First Nation

e Alouette River Management Society (ARMS) e Kwantlen First Nation

e Alouette Valley Association (AVA) ¢ Metro Vancouver Regional Parks

e BC Conservation Foundation (Wildsafe BC e Ministry of Agriculture, Food and Fisheries
Program) e Ministry of Forests, Lands, Natural Resource

¢ City of Maple Ridge Environmental Advisory Operations and Rural Development
Committee e Morningstar Homes

s City of Maple Ridge Staff from multiple e UBC Malcolm Knapp Research Forest
departments . .

«  City of Pitt Meadows e Wayne Stephen Bissky Architecture Urban

Design Incorporated
e Department of Fisheries and Oceans Canada
(DFO)

All groups were provided with a link to the Draft Report and invited to have a meeting including a short overview
presentation of the ISMP, an opportunity to ask questions and provide verbal or written comments. 13
stakeholder groups provided feedback. That feedback improved and enriched the Final version of the ISMP
Report.

Background Review

A review of existing conditions and data included an initial summary of the watersheds’ characteristics and a
review of existing bylaws and criteria to manage stormwater and drainage, including municipal, provincial, and
federal guidelines and regulations. Key drainage issues and environmental concerns were obtained from
background documents and initial stakeholder input. These pertained to ongoing river flooding, erosion,
undersized drainage infrastructure, impacts of recent and future development and the need for protection of
fisheries and other environmental values. These issues were reviewed and considered during the work on the
ISMP. Additional issues and concerns were raised during the stakeholder review of the Draft report and were
considered and addressed as well, to the extent possible in this project, through recommendations for actions,
additional work, and collaboration with others.

Field Drainage Inventory

The desktop review of existing data and documents was followed by a field drainage inventory of drainage
features and infrastructure. The inventory was limited to areas of importance based on community observations
and previously submitted reports outlining areas of concern including for example flooding, erosion, deposition
and obstruction sites, as well as areas where field data could be collected to be used for modelling purposes.

Severe erosion was observed at three sites with potentially high risk hazard and related high consequences.
However, the rate of erosion throughout the watershed seems normal and the consequences of the erosion
sites appear to be minimal. Also, no anthropogenic obstructions were observed in the field.

KWL also undertook survey of culverts and manholes in the watersheds to fill in gaps in available data provided
by the City. In particular, the survey targeted culverts and storm manholes where missing information would
make modelling of these pieces of infrastructure difficult or the results unreiiable.
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Environmental Assessment

KWL completed a desktop review, field inventory, and assessment of environmental values in the study
watersheds including aquatic species and habitats, riparian and watershed forest cover, terrestrial species and
habitat, and water quality. The purposes of the assessments were to assess status and trends in watershed
health; identify priority environmental issues to be addressed; and identify environmental enhancement
opportunities. The Blaney Creek and North Alouette Watersheds contain diverse and regionally unique terrestrial
and wetland habitats. For example, Blaney Bog and Codd Island Wetlands provide high quality habitat for many
rare and endangered flora and fauna. North Alouette River and Blaney Creek watersheds provide excellent
spawning habitat and extensive areas of rearing habitat for salmon and trout. Coho and chum salmon, coastal
cutthroat trout, rainbow trout/steelhead, and well as other fish species have been recorded in these watersheds.
The Fraser River catchment provides little spawning and rearing habitat and only coho salmon and threespine
stickleback have been recorded in this catchment. Water quality in North Alouette tributaries is generally good,
but Cattell Brook has had several water quality issues and the Fraser River tributary had poor water quality.

Based on the review of background information, field habitat assessment, and stakeholder engagement, several
priority concerns and recommendations for protecting fish and aquatic habitat within the watersheds were
identified.

Watershed Health Tracking

The health of a watershed is estimated based on the Watershed Health Tracking System (WHTS), outlined in
the ISMP Template. The WHTS is a tool for assessing watershed health based on measuring three
characteristics — the total impervious area (TIA, %), riparian forest integrity (RFl, %), and the diversity and
abundance of creek bed taxa expressed as the Benthic Index of Biological Integrity (B-IBIl, measured and
predicted) — of any given watershed. The higher the RFI and the lower the TIA, the higher B-IBI scores should
be, and the better the watershed health. Anderson Creek had a mean B-IBI score of 34.7 and 44 taxa of
invertebrates. The North Alouette had a mean B-IBI score of 24.0 and 32 taxa. Biological conditions were ‘fair’ in
Anderson Creek and ‘poor’ in the North Alouette River, based on the biological condition rankings found in the
MAMF that correspond to these B-IBI scores. The B-IBI scores for both Anderson Creek and North Alouette
River indicate relatively healthy watersheds. Higher than predicted B-IBI score for Anderson Creek may suggest
that stormwater source controls used in the Silver Valley developments in this watershed have been effective at
offsetting at least some of the impacts of that development. If future increases in impervious area are not
mitigated, the watershed health would be expected to decrease. The measured score for North Alouette River is
lower than predicted, indicating the watershed health is not as robust as would be expected given the large
forested areas of the upper watershed.

Existing and Future Conditions Drainage Assessment

To assess the capacity of the drainage system, PCSWMM was used to simulate the watershed hydrology and
upland hydraulics for pipes that are 400 mm in diameter and larger. The existing conditions model was
calibrated and validated using flow monitoring data collected at five flow monitoring locations in the watersheds.
As per the City’s Design Criteria Manual, design storms were used to assess pipe capacity and real storm
events were used to assess the detention facility performance.

In the minor system, modelled flows exceeded the design criteria for the 10-year existing land use
instantaneous peak flows in 7.9% of the total pipe length (corresponding to 27 out of 329 pipes). In the major
system, flows exceeded the design criteria for the 100-year existing land use in 2.6% of the total pipe length
(corresponding to 9 out of 38 pipes). Culverts were assessed for the 10-year conveyance capacity for driveway
culverts, 100-year conveyance capacity for creek culverts and 200-year conveyance for culverts under arterial
roads; 34% of the culverts (16) were identified as undersized under the existing conditions. Nine existing
detention ponds were assessed. One of these has inadequate volume for existing conditions and five ponds will
likelv reauire adiustments to meet capacitv criteria under future development and climate change conditions.
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The future land use was developed by using OCP GIS data and any neighbourhood/community planning land
uses. Land expected to develop/re-develop under the OCP and within the time horizon were considered and
special attention was given to parcels designated as ‘Eco-Cluster’, where green spaces are set aside to a high
degree. The future impervious areas of the Fraser River, North Alouette River and Blaney Creek watersheds
were estimated at 62, 10, and 12%, respectively.

The major and minor conveyance system was evaluated for future land use conditions using the same criteria
as for the existing conditions. The future conditions assessment without climate change resulted in 1 additional
pipe exceeding the minor system design criteria 10-year peak flow and 1 additional pipe exceeding the design
criteria for the major 100-year peak flow. Future conditions were also assessed taking climate change into
account, by increasing the rainfall amounts by 10% and 20%, representing predicted climate change effects in
years 2050 and 2080, respectively . The future conditions assessment under the effect of climate change in
2050 resulted in peak flows exceeding the minor system design criteria in 10.2% of the total pipe length, and
the major system design criteria in 3.9% of the pipes (including existing deficiencies). For the 2080 scenario
(+20% rainfall), minor system design criteria were exceeded in 12.2% of the total pipe length, and in 3.9% of
the pipes in the major system. Under unmitigated future conditions with climate change there are 2 additional
culverts that do not meet the assessment criteria in the 2050 scenario and 2 more that do not meet the
assessment criteria under 2080 conditions. The increased rainfall also results in poorer performance of the
detention ponds; under 2080 climate change conditions all of the 9 ponds have inadequate volumes.

Detention Facility Assessment

Detention facility simulations were completed to estimate the effectiveness of the flow control facilities and to
understand which facilities may need to be upgraded under the existing, future land use, and future land use
plus climate change scenarios. At four facilities, water levels would exceed their banks under 100-year design
storm simulation. These facilities most likely do not require large modifications; a detailed study of safe overland
flow routes due to flooding at a facility would be an option for thase facilities. The Silver Valley Walkway facility
may require modifications such as removing a flow control plate or reducing overflow levels to prevent flooding
during smaller design storms. It is not clear that changes to the existing detention facilities are required, only
that they may be warranted based on the high-level assessment in this ISMP.

Vision for the ISMP

Part of the ISMP process involves setting the overall goal for the health of the watershed as a vision statement.
The Vision for the longer-term health of the Blaney, North Alouette and Fraser River watersheds was developed
by considering existing goals and opportunities within City documents, incorporating the intent and purpose of
the ISMP process, and input from City staff from multiple departments.

The ISMP incorporates the five priorities of the City's Strategic Plan 2019-2022:

Community Safety
Intergovernmental Relations
Growth

Community Pride & Spirit
Natural Environment

aorwh =

! Climate change predictions will vary over time as the global climate models underlying the rainfall predictions are updated and climate
conditions cantinue to evolve. These values are benchmarks for the given planning horizons at the time of the study.
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Fraser vvatersned Storm Sewer (14 conauits) DL,D1 £L,UUU
Blaney Watershed Storm Sewer (4 conduits) $745,000
North Alouette Watershed Storm Sewer (4 conduits) $996,000
Fraser Watershed Culvert (1) $536,000
North Alouette Watershed Culvert (2) $633,000
Dulnwitsr D Takal QR AR72 nnn
Fraser vvaiersnea iomal Lost D 10,£00,UUU
Blaney Watershed Total Cost $2,625,000
North Alouette Watershed Total Cost $1,960,000
Total Cost $20,843,000

The City is recommended to consult with Wildsafe BC on priority locations for potential sizing of culverts to
accommaodate safe bear passage.

The modelling of the drainage system completed for this ISMP has limitations in the level of detail incorporated
due to the watershed-scale size of the models as well as use of a single modeling scenario for Tier A/B
attainment. The City is recommended to develop sub-watershed (200 — 300 ha) Master Drainage Plans (MDPs)
to further examine the issues, emerging trends and upgrades needed in each catchment.

The City has identified that there is only limited information on overland flood paths for the 100-year event in
existing urban areas. It is recommended that the City consider a future project to assess and review major
overland flood paths using a risk assessment framework.

Itis recommended that the City continue with implementing the flood protection plans as recommended in the
North Alouette and South Alouette Rivers Additional Floodplain Analysis report completed by NHC in 2016.

For areas where there is no existing drainage servicing, it is recommended the City undertake drainage plans
for these areas in accordance with the discussion in Section 12.4.

Bylaw and Policy Recommendations to Mitigate Impacts

The City should continue to use and implement the three-tiered approach to mitigation of flows from
development and should continue to work with developers and consultants to apply the existing criteria,
particularly emphasizing the benefits of multi-return period detention design.

Proper management of stormwater can lead to avoided costs for flooding, reduced needs for infrastructure
upgrades, and increased property value. Healthy watersheds can also provide other benefits, so-called
ecosystem services, that are necessary for community well-being but that are difficult to monetize, such as
water filtration and storage, nutrient cycling, and recreation. By protecting natural areas from development and
mitigating stormwater in developed areas using the three-tiered approach, valuable ecosystem services
provided by healthy watersheds are also protected. The following enhancements to existing criteria and policies
are recommended to support the protection and enhancement of watershed health:

1. Implement Tier A and Tier B criteria to mitigate the effects of development. This involves addressing and
overcoming the barriers that cause Tier A and Tier B requirements to often fall short of performance targets.

2. Update the City’s Stormwater Design Criteria Tier A wording and criteria to include elements for improving
runoff water quality from vehicle-accessible surfaces.
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Work with developers to close the gap between the intent of the Tier A and B criteria, and the design of
stormwater management practices to achieve the criteria.

Add other means than infiltration and exfiltration for managing Tier A and B events in the Fraser River
Escarpment Area. To meet the performance targets described for Tier C, storm sewers in this area may
need to be designed to provide sufficient capacity to convey runoff from 10- and up to 100-year events.

Apply 2017 Metro Vancouver Baseline guidelines for stormwater management on single-family lots to
encourage and support on-lot stormwater management while assisting the design community by providing
robust stormwater management design options. These guidelines represent a minimum level of mitigation
expected on single-family lots across the region.

It is increasingly recognized that natural systems provide a wide variety of services to society that have
significant value. The City of Maple Ridge has a wealth of natural areas that provide benefits and services to the
public. It is recommended that the City build up documentation of its many natural assets, linking the assets with
the services they provide. An understanding and accounting for natural assets the City relies on can provide
support for protection and maintenance of these natural assets similar to how traditional infrastructure is valued,
inventoried, maintained and budgeted for.

In addition to the stormwater design criteria improvements recommended above, other recommended
enhancements to existing programs and policies for the City’s consideration include:

1.

10.

11.

Continue to utilize the existing policies and bylaws already in place that support and protect watershed
health.

Incorporate climate change in planning and sizing for stormwater infrastructure including sewers, culverts,
and detention ponds.

Promote Green Infrastructure to mitigate impacts of development.

Develop a pilot program for water quality treatment of road runoff focusing on reducing existing stormwater
poliution impacts on sensitive aquatic environments.

Allow for off-site stormwater management in cases where full on-site stormwater management compliance
is not possible.

Enhance protection of sensitive ecosystems from development and other impacts.
Protect well capture zones and aquifers from contamination from stormwater infiltration facilities.

Seek options for implementing bio-engineering methods over rip-rap-at interfaces between watercourses and
drainage outfall channels.

Review and revise the City's approach on construction site erosion and sediment control (ESC) to require
designers to have ESC-specific training, education and certification and to plan ESC measures based on a
quantitative approach such as the Revised Universal Soil Loss Equation (RUSLE).

Promote regional development planning to better consider regional issues, values, and solutions, by
instituting regional planning processes for areas where development is or is expected to be widespread.

Increase communication and awareness of the City's efforts and programs that support watershed health to
improve public confidence in the City’s efforts, and improve coordination between the City and stakeholder
groups that have close ties to watershed health.
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Proposed Environmental Protection and Enhancement Measures

Maintaining and enhancing the health and integrity of the Blaney, North Alouette, and Fraser watersheds will
require an overarching strategy, political will, enforcement, participation of all levels of government, and
collaboration with stakeholders and people active in the community. A strategy for maintaining and enhancing
these watersheds prioritizes avoiding or minimizing impacts to existing natural ecosystems and natural assets.

Based on the assessments completed for this ISMP, there are 26 projects proposed to maintain and enhance
watershed health (see Figures 16-1 through 16-3). Seven projects will promote and protect watershed health,
and hence are the highest priority. These include protection of:

Rare and sensitive habitat types located in Blaney Bog and Anderson Creek from future development;

High quality fish habitat located in Blaney Creek and its tributaries, including Spring Creek and Donegani Creek;
High quality water within Balsam Creek from potential impacts of future development;

High quality fish habitat within the Upper North Alouette River from potential impacts of future development;
High quality water within Birch Creek from potential impacts of future development;

Rare old growth riparian habitat along Roslyn Creek;

N e o b e~

High quality riparian habitat along North Alouette River and Connector A Creek.

Remaining recommended projects will improve stream or watershed health over and above the existing
condition. These projects cover riparian enhancement, stream restoration, erosion repair, fish passage,
research, stormwater management, and public engagement efforts.

Monitoring and Adaptive Management

To fulfill provincial requirements to monitor stormwater to assess and report on the effectiveness of ISMP
implementation, Metro Vancouver and its member municipalities have developed a Monitoring and Adaptive
Management Framework for Stormwater (MAMF). Through repeated sampling, watershed health trends and the
effectiveness of specific watershed protection measures and management actions can be tracked over time.
Using a monitoring and adaptive management approach for ISMP implementation allows for regular feedback
on the efficacy of measures recommended in the ISMP and adaptive course-corrections over time.

KWL has proposed a monitoring program for the Blaney, North Alouette, and Fraser River ISMP, including
chemical, physical and biological monitoring components that goes beyond the minimum requirements of the
MAMF; it includes methods, sites, monitoring frequency, and recommended implementation approach. The
primary focus for the first five years after completion of the ISMP will be to implement the proposed monitoring
program, further investigate issues identified in 2016 monitoring and baseline analysis, and assess whether
results indicate watershed health trends in the right direction or whether enhanced mitigation or management
approaches are needed.

Additional water quality monitoring beyond the MAMF requirements includes agricultural runoff testing and in-
pipe or end-of-pipe monitoring to better understand the pollutant loading that runoff is contributing to receiving
streams.

Funding Options

The cost of recommended capital projects has been indicated. Recommended programs have not been costed
at this time as they will incur internal costs that will require assessment of internal resources and needs as the
programs are developed in detail. Various existing and potential funding sources could be considered for
implementing the recommendations of this ISMP. Section 17.3 outlines options for consideration.
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ATTACHMENT P

Agricultural Land Commission
201 - 4940 Canada Way

Burnaby, British Columbia V5G 4K6

Tel: 604 660-7000 | Fax: 604 660-7033
www.alc.gov.bc.ca

January 25, 2021 Reply to the attention of Shannon Lambie
ALC Issue: 52068

Joe Dingwall,.

Manager of Utility Engineering, City of Maple Ridge

jdingwall@mapleridge.ca

Delivered Electronically

Re: Blaney, North Alouette, and Fraser River Integrated Stormwater Management
Plan

Thank you for forwarding a draft copy of the Blaney, North Alouette, and Fraser River Integrated
Stormwater Management Plan (the “ISMP”) for review and comment by the Agricultural Land
Commission (ALC). The following comments are provided to help ensure that the ISMP is
consistent with the purposes of the ALC Act (ALC Act), the Agricultural Land Reserve (ALR)
General Regulation, (the “ALR General Regulation”), the ALR Use Regulation (the “ALR Use
Regulation™), and any decisions of the ALC.

The purpose of the ISMP is to provide the City of Maple Ridge (the “City”) with guidance and
information on how to proceed with future land development and re-development, while
protecting and enhancing the overall health of the study creeks and watersheds located within
the municipality. The ISMP covers the Blaney Creek Watershed, the North Alouette River
Watershed, and the Fraser River Watershed.

ALC staff would like to thank City staff for the opportunity to be involved in the development of
the ISMP and hope to continue to expand dialog concerning regional planning issues that affect
stormwater management and drainage issues across watersheds. In particular, ALC staff note
that the ISMP identifies several “future environmental measures for maintaining and enhancing
watershed health” on page 111. ALC staff request that City staff refer any future bylaws or other
legal tools, along with any proposed parks or conservation areas that may affect lands within or
adjacent to the ALR, to ALC staff in advance of their adoption for review and feedback.

Finally, in the presentation provided by City staff on January 14, 2021, it was mentioned that
approximately 4000 ha of land within the North Alouette River Watershed area of the ISMP are
also located within the ALR. ALC staff ask that City staff confirm the ALR areas affected by the
ISMP for internal mapping purposes.

If you have any questions about the above comments, please contact the undersigned at 236-
468-2026 or by e-mail (shannon.lambie@gov.bc.ca).
Yours truly,

PROVINCIAL AGRICULTURAL LAND COMMISSION
Shannon Lambie, Regional Planner
52068m1
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ATTACHMENT Q

24959 ALOUETTE ROAD, MAPLE RIDGE, BC V4R 1R8
Tel: 604.467.6401 Fax: 604.467.6478
arms@alouetteriver.org

www.alouetteriver.org

Wacgppnt 50S*

December 8, 2020

Joe Dingwall

Manager of Utility Engineering

City of Maple Ridge

11995 Haney Place, Maple Ridge, BC V2X 6A9

CC: Mayor and Council
Dear Mr. Dingwall:

RE: Blaney, North Alouette and Fraser River Draft Integrated Stormwater Management Plan
File No: 11-5255-20-061

Please find attached the report containing comments pertaining to the subject draft Integrated
Stormwater Management Plan in response to the invitation by the City of Maple Ridge (CMR)
for the Alouette River Management Society (ARMS) to provide comment on the draft plan.

Should you have any questions or concerns regarding the contents of this letter, please do not
hesitate to reach out to the Greta Borick-Cunningham, Executive Director of ARMS.

ARMS would like to take this opportunity to thank City of Maple Ridge for the invitation to
provide comment on a draft plan of this level of importance. ARMS will happily contribute to
other future planning and policy documents related to the Alouette River watershed should the
City request it.

Sincerely,

Ken Stewart,
On behalf of ARMS



Alouette River Management Society Review of the Blaney, North
Alouette and Fraser River Integrated Stormwater Management Plan

Daniel King?, Josh Baker?, Greta Borick-Cunningham3, Cheryl Ashlie!, Cheryl Power?, Paul Lawson*, John Kelly!

*Alouette River Management Society Director
2 Alouette River Management Member, Professional Environmental Chemist

3 Alouette River Management Society Staff
4UBC Malcolm Knapp Research Forest Staff

Executive Summary

The overall response from ARMS in regards to the Integrated Stormwater Management Plan is positive,
as it provides a comprehensive watershed analysis to better inform city planning, development and
restoration works. ARMS notes that the plan advocates for all of the watersheds’ natural areas and
environmental services, which we believe provides a good foundation for future work to improve the
health of each of the watersheds involved.

Key points that ARMS raises in the following submission provide recommendations in the area of current
practices that are presently providing positive environmental changes within the North American
development landscape. The plan itself, while containing promising recommendations and methodology
on how to protect the involved watersheds’ health from negative outcomes of stormwater, due to
development, appears to be void of the more innovative methods and important ideas, such as green
infrastructure. Much of our feedback focuses on moving aspirational comments in the plan to that of
actions that will protect the watershed.

To this end, key recommendations are provided in the areas of working relationships with stakeholders
to ensure the plan fulfills the intent of protecting the watersheds involved. ARMS believes that a sub-
committee involving stakeholders, which ARMS would like to be part of, could be a very useful mechanism
to implement the plan and would request that this be an immediate action by council.

ARMS provides significant feedback in the area of Monitoring and Adaptive Management Framework
(MAMF), as we believe that there are gaps in focus areas that will result in deficiencies within the data
that will be required to properly assess development impact on the watershed. We believe that including
our recommendations in this area will provide a robust methodology to match that of the vision of the
document. As well, ARMS has listed a number of recommendations in the area of Stormwater
Infrastructure and Management, where we have proposed the use of more green infrastructure
mechanisms, coupled with the removal of building materials and products that are known to cause
contamination within watersheds.

As well, ARMS has included opinions on existing recommendations by the consultant relating to
restoration of degraded aquatic habitats outlined in the ISMP, such as Cattell Brook and the Blaney Creek
bank erosion, which are areas that ARMS could provide considerable support for. And we concur with
KWL’s recommendations related to agriculture’s impact on the watershed. We believe we can work
closely with the city to support such advocacy and work.

Overall, the Integrated Stormwater Management Plan is an accomplishment for bringing as many details
as it does regarding the watershed(s) into one place. The plan provides a good beginning and a roadmap
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for future actions to protect the watershed from degradation. As stated by ARMS member and
contributor to ARMS’ document, Josh Baker, “KWL and CMR should be commended for this work.” In
that spirit, we hope the following observations and recommendations can form a continuance of the
collaboration that enabled the draft plan for council’s consideration and we look forward to further
discussion with the city on the opportunities within the plan for a robust set of policies that will ensure
the protection and enhancement of the watersheds for which we are all striving to protect.

Introduction

The Alouette River Management Society (ARMS) would like to thank the representatives of the City of
Maple Ridge (CMR) involved in finalizing the Draft Integrated Stormwater Management Plan (ISMP) for
the invitation to provide input and feedback on the ISMP. It is the hope of ARMS that the
recommendations herein will be thoughtfully considered and applied to the ISMP, as well as future
development, ecological restoration, environmental monitoring, fisheries monitoring and restoration,
decisions surrounding protected areas, parks and green space; and all activities related to the preservation
and enhancement of the Alouette River Watershed. In addition to directly addressing recommendations
within the ISMP, ARMS also took the opportunity to provide specific recommendations for stormwater
monitoring, mitigation and management based on the most current and robust evidence available.

ARMS greatly anticipates further work and collaboration with CMR on enhancement and monitoring
efforts within the watershed using the framework outlined the proposed ISMP; updated with ARMS
recommended changes.

Partnership Opportunities Between ARMS and CMR

ARMS found that the recommendations for habitat restoration, environmental monitoring, stormwater
mitigation, fisheries monitoring and all other related recommendations within the ISMP were aligned with
the vision and goals ARMS has for the Alouette River watershed. Due to this alignment ARMS foresees
the implementation of this ISMP and the recommendations therein as a perfect opportunity for
collaboration with the CMR on the protection and enhancement of the Alouette River watershed. Some
specific recommendations for work in partnership between ARMS and CMR are outlined in this section
and throughout this report.

e ARMS proposes the formation of a Stormwater Management and Aquatic Habitat Restoration
Technical Working Group with representatives from each key stakeholder group (e.g. Katzie, CMR,
ARMS etc.) immediately following the implementation of the new ISMP. We recommend that the
key mandates of this group include:

o Creation of an implementation plan for the ISMP that would outline specific
requirements, approaches and best-practice for stormwater management to provide
actionable guidance for the framework outlined in the ISMP

o Create a priority capital and habitat infrastructure list along with a proposed schedule for
upgrading of said capital infrastructure and habitat restoration

o Review and advise Mayor and Council on stormwater management plans for planned and
future developments



The management plan is full of exciting recommendations and methodology on how to protect watershed
health from negative outcomes of stormwater. However, many of the more innovative methods and
important ideas are not directly included in either the current policies and/or in the future suggested
actions of the management plan (e.g., green infrastructure is described in some detail but is absent from
most of the suggested infrastructure upgrades). The disconnect between what is described and what is
proposed makes the plan just a placeholder for ideas but not actionable items to truly protect the
watershed.

Key Recommendations from the ISMP

Within this section ARMS will outline in sufficient detail specific subjects identified within the ISMP and
our recommended changes or considerations to address those issues. When items are not directly within
the ISMP, ARMS requests that they be considered for inclusion, or, noted for inclusion in a future
implementation plan.

Habitat Protection and Restoration

ARMS agrees with the restoration of degraded aquatic habitats outlined in the ISMP (e.g. Cattell Brook,
Blaney Creek bank erosion). ARMS looks forward to working with CMR and other stakeholder groups to
achieve these restoration goals and improve the ecosystem functioning within the North Alouette River
and Blaney Creek watersheds. Notable areas that ARMS identified as a priority for restoration and
protection are:

1. Permanent protection of two sections of high-quality fish habitat identified within the ISMP.
These areas are the 800-metre section of Blaney Creek upstream of the 224 Street bridge and
the North Alouette River upstream of the 232" Street bridge, where 13% of the river area
supports 63.8% of the fish biomass. Protection afforded to these key sections of aquatic habitat
would maintain a refuge of high-quality aquatic habitat that will always support populations of
species within each watershed, even in the event of habitat degradation. Note: Protection of
these areas was also recommended by KWL in section 6.5 of the ISMP.

2. ARMS would like to actively participate in habitat restoration within Cattel Brook. Metal
concentrations were above the guideline levels (though site-specific guideline concentrations
were not developed). Habitat restoration in this area could provide high quality fish and wildlife
habitat, assist in stormwater mitigation and filtration and even in flood mitigation.

3. Use of natural stabilization methods and vegetation/stabilization combinations over only using
rip rap for bank stabilization and flow mitigation. For example, the rip rap-laden culvert outfall
into the North Alouette River at the 232" Street bridge. Proper installation of bioretention soil
and plantings could have prevented the constant sediment release from this location and
mitigated the other stormwater impacts as well.

Existing Stormwater Design Criteria

As stated by the consultant, “In addition, as of 2017, Metro Vancouver released specific minimum
guidelines for stormwater management for single-family lots. These guidelines represent a minimum level
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of mitigation expected on single-family lots across the region. The City’s Tier A criteria, if implemented,
exceed the minimum requirements of the Metro Vancouver Baseline, however, the baseline criteria could
form a fall-back for cases where Tier A criteria is unable to be met on single-family lots.”

1. ARMS recommends that the city strengthen the policy direction to ensure that the city’s
guidelines are the predominant outcome and that Metro Vancouver Baseline is only permitted
when there has been no capacity to meet the city’s guidelines.

Water Quality Monitoring

There were several areas identified within the ISMP with insufficient or absent details regarding water
quality monitoring. The following are our suggested additions:

1. ARMS strongly supports the recommendation outlined in section 15.2 in the first paragraph that
addresses non-point sources of pollution pertaining to water quality. ARMS supports the
following recommendation and corresponding excerpt from the plan, “The Mitigation criteria
(Tier A) wording should be revised to include water quality. “This runoff volume must be treated
to remove pollutants from any vehicle accessible surfaces such as roads, parking areas, and
driveways”. The present method will not address non-point-sources of pollution which is the case
for most stormwater runoff known to impact the health of even adult salmon.

Stormwater runoff has been shown to be acutely toxic to Coho salmon at all life stages, including
to spawning adults before they are able to spawn (e.g.>90% egg retention in females) (Mcintyre
et al. 2020). Potential options recommended by ARMS of “suggested treatment methods and
approaches” as outlined in section 15.2 of the ISMP can be found within this response in the
Stormwater Mitigation section.

2. The MAMF monitoring should be done on a three year not five-year cycle. This is standard practice
for other monitoring programs such as the Metal and Diamond Mining Effluent and Pulp and
Paper Effluent Regulations (ECCC, 2010; 2014). As recommended on page 17-4 and Table 17-4.

Though mining and pulp and paper effluent seem far more environmentally damaging than
stormwater runoff, this is not necessarily the case. Urban stormwater effluent, depending on the
contents, can be extremely damaging to various receptors within an aquatic ecosystem; the main
difference is stormwater is not monitored and regulated to the level of industries such as mining.
In order to properly implement the “adaptive” portion of the Monitoring and Adaptive
Management Framework (MAMF), ARMS feels that monitoring programs every three years are
necessary.

3. ARMS recommends reporting dissolved copper and zinc, in addition total concentrations.
Appendix D presents water quality data but only mentions a value of total copper and total zinc.
This value is necessary for determining the portion of these metals within the aquatic
environment that are bioavailable and potentially toxic to aquatic organisms.

4. ARMS recommends that in addition to the water quality parameters outlined in the ISMP, two
other common and relatively inexpensive parameters be added: Dissolved organic carbon (DOC)
and water hardness.



To determine if a copper or zinc concentration is safe for aquatic life the bioavailability to aquatic
life is dependent upon dissolved organic carbon and water hardness (zinc) and only water
hardness is required for copper. This allows the derivation of a site-specific concentration
protective of aquatic life (including DOC and hardness) for these contaminants found in, for
example, stormwater runoff causing elevated Cu and Zn at Cattell Brook monitoring site. In fact,
if metal water quality monitoring is provincially or federally required to prove concentrations that
are protective of aquatic life, the determination of site-specific copper and zinc concentrations is
required (MOE, 1999; MOECCS, 2019; CCME, 1999; CCME 2018).

This is especially important due to the uniquely low specific conductivity reported in the North
Alouette River (5-40 uS/cm). This would indicate an exceptionally low water hardness (<10 mg/L
as CaCOs; Ca and Mg) and low concentrations of other ionic constituents. The iono-regulatory
condition of the spawning salmonid would be likely very unique as they move from the high-ion
condition of saltwater to an essentially de-ionized condition of this freshwater river. The
impairment by trace levels of divalent metals (Cu, Zn, Pb, Cd) would likely be strongly accentuated
by this low ionic condition. As the salmonids would be fighting to iono-regulate the low Ca/Mg
conditions they would likely be more susceptible to taking in these trace metals; they want all the
divalent metals they can get because there is not a lot of Ca?* and Mg?* around, and in turn open
their divalent metal ion channels, unfortunately allowing for more uptake of the divalent trace
metals Cu?*/Zn%*/Pb%*/Cd?**. The low ionic condition of the river necessitates that flushes of toxic
trace metals from stormwater runoff are minimized.

ARMS strongly recommends the assessment of stormwater water quality, flow rate and volume.
What appears to be missing in the ISMP is an assessment of stormwater — its water quality and
flow/volume. The MAMF (Table 17-1) includes assessment of water quality of piped systems but
this is not detailed in the report. Specifically, locations where culverts/outfalls send untreated
stormwater in high volumes into smaller creek/rivers in the watershed need to be investigated.
While some monitoring is active for five sites in the watershed, the monitoring is detached from
the assessment of stormwater and therefore any connection between a determined deterioration
at the site would not be traceable to stormwater. In addition, a five-year monitoring cycle in the
rivers would be inadequate to allow for appropriately timed responses to alterations to watershed
health.

An assessment of stormwater could include and would achieve:

* Monitoring during a storm event — assesses stormwater in-situ;
* Monitoring after a dry period - assesses the “first flush scenario” (ECCC, 2014);

* Analyze water chemistry (metals, nutrients, pH, conductivity, petrogenic PAHs) — identifies and
quantifies possible pollutants/toxicants;

* Analyze turbidity - characterizes possible siltation/sedimentation dynamics which are important
for spawning substrate;



* Flow/volume —allows for quantification of the amount of stormwater in comparison to the creek
and modeling the environmental fate, rate and concentration of toxicants identified in the water
chemistry measurements.

This type of stormwater assessment has been conducted by other municipalities (MOE, 2007).
This assessment would aid in identifying key issues, such as contaminants of potential concern
and/or sources of sediment/silt. The assessment could prioritize locations which need attention
(e.g., a specific outfall/culvert) and would identify situations where source control programs
may be warranted (e.g., a community education program to reduce zinc loading from metal
roofing materials). The primary goal of this study would be to identify sites with high-volume
inputs into low-volume river sites overlap with high loads of pollutants. Subsequently, an
engineered solution would be identified (e.g., diverting a culvert to a bioswale to increase
bioretention).

6. ARMS would like the environmental impact assessments for pre- and post-water quality
monitoring outlined in Table 16-1 Strategies 3 and 4, to be made publicly available and if possible,
ARMS would like to actively participate in these impact assessments.

Stormwater Infrastructure and Management

1. ARMS requests clear and descriptive language on which parties are responsible for monitoring
and enforcement related to stormwater and sediment runoff, after construction activities have
concluded with a qualified environmental professional monitoring these parameters. Policies and
plans which are enforced by CMR are unclear in the ISMP. The descriptions of policies which apply
to stormwater are numerous but vague on their application and enforcement.

For example, DFO, ARDSA, Provincial and CMR bylaws and regulations are all presented, but if all
apply to the watershed and who is responsible for upholding them all in the watershed is not
always evident. Is it the CMR’s responsibility to uphold all of these? If so, additional information
on the monitoring and enforcement of these bylaws/regulations should be provided. For example,
a regulation at construction sites of suspended solids (TSS) levels of 25 mg/L is indicated (Page 4-
3), which is a very important regulation to protect from watershed siltation, but it is unclear who
or how this in upheld. Inclusion of the Fraser River escarpment in the plan also confuses the
regulatory picture, as it has a unique set of regulations.

With the recent increase in development pressure sediment deposition into the local streams is
a significant concern of ARMS, and according to a recent Zoom meeting with Joe Dingwall (CMR)
and the Alouette Valley Association (AVA) about the ISMP; the AVA has also noticed a substantial
increase in sedimentation within the North Alouette River and is concerned about this.

A particular example is the sediment deposition from the rip rap outfall on the northwest side of
the new 232" Street bridge over the North Alouette River. Following construction activities
sediment was being deposited at an alarming rate from this outfall during storm events and from
residual flow following storm events. Once a contractor has moved on but turbidity issues are
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still evident post-construction who is the responsible party? Who will enforce and monitor in
situations like this?

2. ARMS requests that CMR continues to use SPR for development standards relating to
streamside setbacks.

3. ARMS concurs with the recommendation in the ISMP (15.2 Bylaw recommendations) for the use
of a Local Area Services Approach to assist in the implementing stormwater treatment
infrastructure and its required maintenance.

4. ARMS requests to be notified of any stormwater or capital infrastructure, and streamside
restoration work in-or-about streams within the Alouette River and Blaney Creek watersheds.
This would include work completed by the CMR, subcontractors of the CMR and
landowners/developers. ARMS would also like to be included in the planning, monitoring and
construction activities.

5. ARMS recommends green infrastructure under particular specifications to best handle flow and
contaminants within stormwater, be included in the capital program section. Capital program
section 12 all suggesting programs are increasing sizing of culverts and storm sewers. Other
components (green infrastructure) are not included in the capital program suggestions.

6. ARMS recognized that an all-out ban on the use of roofing materials proven to release levels may
be challenging, therefore we request, at minimum, the city develop a program to mitigate the
release of toxic materials from roofing products and/or a program to educate the community
about their use. Please consider the following rationale based on Mclintyre et al (2019). Mclintyre
et al (2019) measured the concentrations of three metals known to be toxic to aquatic life arsenic,
copper and zinc leaching into runoff from experimental panels of 14 roofing materials over 4.5
years of weathering. Ten roofing materials leached metals. Several leached >10 ppb. Metal
concentration increased with roofing panel age as well as precipitation amount. Authors
extrapolated loading of metals from each roofing material 10 years following installation. The
roofing materials found to be most toxic were:

o Wood shakes manufactured with copper chromated arsenic; leach the most arsenic

e Treated wood shakes; leach copper

e Copper granule-containing asphalt shingles; leach copper

e Commercial roofs made of Zincalume and painted metal roofs that leach high levels of
zinc

7. ARMS recommends the use of a specified blend of bioretention media for stormwater treatment
areas, identified in a study commissioned by King County, Washington, US (Herrera, 2020).



Common practice for bioretention media has been 60% sand and 40% compost in Washington
State. However, this bioretention treatment still allows leaching of phosphorous, nitrate and
nitrite and total and dissolved copper and other contaminants after storm events.

One media blend from the study met the Washington State Ecology Department Technology and
Assessment Protocol-Ecology for bioretention media. This blend consisted of:

e A primary layer with 70% volcanic sand, 20% coco coir/10%high carbon wood ash

e A polishing layer placed under the primary layer 90% state sand/7% coarse activated
alumina/3% iron aggregate

e A 2-inch compost layer to promote plant growth

This media mixture removed total suspended solids, dissolved organic carbon, total phosphorous,
ortho-phosphorous, nitrate+nitrite, total copper, dissolved copper, total zinc, dissolved zinc, total
lead, dissolved lead, aluminum, total petroleum hydrocarbons from motor oil, diesel oil,
benzo(a)pyrene, benzo(k)fluoranthene, chrysene, fluoranthene, phenanthrene and fecal
coliforms; all to acceptable concentrations. The application of this blend as well as the cost per
m?3 can be seen in the below table taken from the study.

Table 53. Components and Application of New Washington Bioretention Media.
Expanded Plant
Basic Enhanced | phosphorus | Palette and Robust
Treatment | Treatment Treatment Plant Growth
Primary layer X X
Primary plus polishing layer X X X
Primary plus polishing layer plus compost X X X X
mulch?

2 Do not use the primary media alone with compost mulch. The primary media and compost mulch without the polishing layer will
export phosphorus and nitrogen.

Table 2. Cost per m3 of the components of bioretention media identified to be most effective at
contaminant removal from stormwater.

Media Cost per m3 (CAD)

primary media 175

polishing layer 474

compost mulch 25

Total 673

60/40 100

Whenever possible at the minimum the primary layer should be used, with preference for the
primary, polishing and compost layer for effluent draining directly into local streams or sensitive
ecological areas. In the event that the components of this bioretention media are unavailable
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ARMS recommends a biorention soil media mixture of attainable materials that was less
rigorously studied for all runoff components when compared to the study by Herrera (2020), but
was shown to be protective of juvenile Coho salmon and their prey (mayfly spp.) after treatment
of stormwater runoff that was toxic when untreated (Mclntyre et al 2015). That mixture is 60%
sand, 15% compost, 15% shredded bark, 10% drinking water treatment residuals all overlying a
gravel aggregate drainage layer.

Though the water quality parameters used in the MAMF are a good starting point for stormwater
management, many other contaminants are present within stormwater including metals,
petroleum-based contaminants and even a host of unknown chemicals from tire rubber leachates
which have been shown to be toxic to Coho salmon. Instead of adding a whole host of expensive
water quality testing parameters to the monitoring framework, only to find stormwater mitigation
underperforming, thus requiring adaptive mitigation; ARMS recommends a “do it once and do it
right” approach by using these tried-and-true soil bioretention media in areas used to treat and
manage stormwater runoff.

ARMS recommends this not just for the city managed-spaces and stormwater infrastructure but
as a requirement on all small scale development used in rain gardens for each individual lot. To
support “retrofitting” of stormwater mitigation measures on existing lots the city could run a
program of providing this bioretention media mixture to residents.

ARMS recommends a detailed plan be included within the ISMP to properly fund the maintenance
of stormwater management infrastructure. Maintenance is required over the long term for
absorbent landscapes to continue to provide stormwater benefits. These might include:

e Replacing soils that have eroded or that are missing key components for contaminant
removal

e lLandscape maintenance including removal of invasive and dead vegetation and planting
of suitable native vegetation effective at flow mitigation and contaminant removal.

To implement maintenance of stormwater infrastructure and functioning some new source of
funding to provide this service. Funding might come from:

o Astormwater “utility” charged as part of municipal taxes (e.g. Los Angeles County, City of
Victoria)

o Ataxthat charges developments to either pay for or provide the service for the long-term
management of stormwater infrastructure

e Local Area Service (LAS) Tax (based on CMR Local Area Service Policy)

e Infrastructure Planning Grants from Provincial government

e Local Government Infrastructure Grants from Provincial government

This is an area ARMS believes has been repeatedly neglected with no party left to take
responsibility for the maintenance of dated stormwater infrastructure, even that with a modern
and progressive design. ARMS requests the CMR take responsibility for this service and outlines



a plan within the ISMP to cover the costs of this service using a variety of financing options
available. Funding maintenance of stormwater infrastructure is becoming common practice and
in order to support the significant investment in this ISMP and ensure its success, CMR should also
use this approach.

Assessment of SW infrastructure function for adaptive management

1. ARMS requests specific and detailed requirements for a long-term stormwater monitoring plan in
the ISMP. In Section 6.5 — Impacts it is stated “Long-term monitoring and maintenance of
stormwater controls are needed to determine if the introduction of contaminants from large
volumes of stormwater runoff from entering the aquatic environment”. This does not provide a
description of how CMR plans to implement the long-term monitoring.

Planning and execution of a long-term stormwater monitoring plan is the type of endeavor where
ARMS would seek to partner with the CMR and other key stakeholders and interested parties (e.g.
First Nations, academia, community volunteers etc.). Programs such as this are labour and cost-
intensive to implement and partnerships and shared effort among stakeholders will be key to
their success.

2. ARMS recommends benthic invertebrate monitoring should be conducted at all sites along with
water quality; and that both be conducted every 3 years, not every 5 years. The only way to
ensure a proper weight of evidence approach is to get all the lines of evidence. If you remove a
key line of evidence, like benthic richness, the other lines of evidence (water quality, etc) become
less useful.

3. ARMS recommends the implementation of the MAMF supplemental performance monitoring
indicators outlined in section 17.

o Salmon surveys, spawning adults and juvenile (YOY) would be helpful monitoring
indicators. ARMS would seek to assist the city through a working partnership by
incorporating spawner assessments within the North Alouette and Blaney Creek into our
current spawner survey program. Additionally, ARMS would seek additional funding in
partnership with CMR and other key stakeholders for juvenile (YOY) assessments.

4. ARMS recommends that sediment size characteristics (grain size, % embedded) be used as a
monitoring tool - using the Guidelines for Monitoring Fine Sediment Deposition in Streams (B.C.
2002)

5. ARMS would like to work in partnership with CMR, interested provincial and federal ministries,
the Katzie First Nation, academia, other key stakeholders and interest groups to include a student
and volunteer-based monitoring program of water quality and toxicity testing for benthic
invertebrates (e.g. Ceriodaphnia dubia) and salmonids. This would allow for key funding
opportunities, an accurate indication of the performance of stormwater management
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infrastructure at frequent intervals, allow for additional financial support for a novel program
through a multi-stakeholder partnership; and for community outreach through education and
volunteerism.

6. ARMS strongly recommends that the raingarden and bioretention assessment protocol developed

by Washington State University (and partners) be incorporated into the ISMP and required to be
applied every three years along with other monitoring requirements (e.g. water quality, benthics).
This would allow for the comparison of indirect metrics of potential stormwater impacts to direct
assessments of stormwater infrastructure functioning (SAM, 2020). The protocol was developed
to allow ease of implementation, repeatability across large geographic scales and multiple
implementers, and provide data of scientific and adaptive management value.
This is another area ARMS would seek to partner with CMR to employ as a tool for education,
volunteerism and community outreach; while serving to protect the Alouette watershed.
Potential areas this protocol could be applied is as a requirement for developments or, used to
support residential bioretention and rain garden infrastructure for individual residences in the
form of a grant or tax-credit.

Agricultural Effluent Impacts

Agricultural effluent into adjacent waterways is a difficult problem to address when compared to
residential and urban stormwater management. However, management of this effluent is no less
important for preservation of the ecological integrity of the watershed and measures should be taken to
mitigate effects of agriculture whenever feasible.

Agriculture provides jobs, food security, economic benefits and even flood control infrastructure. With
these benefits comes potential risk of environmental impacts, especially with the storm events seen in
the Lower Mainland. Agricultural runoff can include nitrogen, phosphorous, fecal coliforms, organic
carbon and the associated nutrient enrichment effects such as eutrophication. Additionally, in accordance
with integrated pest management, pesticide application is almost always necessary to maintain crop
yields. There is a whole host of different pesticides within several classes including fungicides,
insecticides, herbicides, rodenticides etc., each with their own physicochemical characteristics, behaviour
within the environment and toxicity to the receptors within the environment. In addition to the fate and
toxicity of the known chemicals, many pesticides come in proprietary mixtures with unknown chemical
components (e.g. surfactants) with unknown behaviour within the receiving environment.

Although proper soil management is encouraged, and pesticide technology has made leaps and bounds
in terms of environmental effects from the arsenic and lead-based pesticides of the early 1900’s, it is still
difficult to completely mitigate the effects and even more so, difficult to monitor and regulate their proper
uses. There is little-to-no monitoring and enforcement and very little economic incentive for farmers to
employ best-practice pesticide use and application (local farmer pers.comms.).

In the face of this difficult environmental problem associated with a necessary sector and service in

agriculture, innovative approaches with efforts from multiple stakeholders are required. ARMS
recommendations are aligned with those outlined by KWL in the ISMP:
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1. ARMS recommends agricultural withdrawal and flow monitoring to ensure no impact to out-
migrating salmonids

2. ARMS recommends water quality and benthic monitoring sites in agricultural reaches of the
North Alouette River and Blaney Creek be included in the ISMP.

3. ARMS proposes a partnership between CMR, ARMS, Provincial and Federal ministries, academia,
First Nations, and conservation groups to financially and logistically support and guide farmers
on achieving Salmon-Safe certification for their agricultural products. Salmon-Safe is one of the
leading ecolabels in the Pacific Northwest that through peer-reviewed certification and
accreditation program, implement farming practices and developments that protect water
quality, maintain watershed health and restore habitat.

Pacific Salmon Escapement within Blaney Creek and the North Alouette River

The ISMP only describes Chum salmon escapement in Blaney Creek and the North Alouette River until
1997 and Coho salmon escapement until 2000 and 1996, respectively. The New Salmon Escapement
Database System (NuSEDS) has escapement data available for Coho and Chum salmon in Blaney Creek
until 2011 and 2018, respectively. For Coho and Chum salmon in the North Alouette River there is data
available until 1994 and 2015, respectively. Of note, ARMS has been conducting salmon spawner surveys
with volunteers since 2007 on a section of the North Alouette River near the bridge at 132" Avenue
bridge/232"¢ Street.

Coho and Chum salmon escapement within Blaney Creek and the North Alouette River are a critical metric
for which to measure the performance of the ISMP and stormwater management infrastructure. Up-to-
date monitoring of escapement and comparison to historical escapement data is valuable tool for
evaluating the health of a watershed. This is especially important in watersheds with increasing
development pressures and impermeable surfaces (e.g. roofs, roads). Coho salmon escapement is
particularly important to monitor when it comes to stormwater management as they remain an important
vertebrate indicator species for degraded water quality in freshwater habitats under pressure from
human population growth and urbanization (Young et al 2018).

1. ARMS requests that the most recent salmon escapement data be included in the final iteration of
the ISMP.

2. ARMS requests that the escapement is reviewed annually to be considered as a metric for
stormwater and sediment control infrastructure performance. Annual monitoring of escapement
will allow for adaptive management as outlined in the ISMP should a decline in escapement be
observed and the decline is suspected to be linked to stormwater runoff.

3. ARMS would seek partnerships with CMR, the Pacific Streamkeepers Federation and the DFO for
support and funding to incorporate Blaney Creek and to increase efforts on the North Alouette
River for our current spawner assessment program which also includes various South Alouette
River tributaries. Again, this partnership will provide an environmental and fisheries management
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service, provide an educational opportunity for students and volunteers and opportunity for
community outreach.

Inclusion of UBC Malcolm Knapp Research Forest as Key Stakeholder

The UBC Malcolm Knapp Research Forest (MKRF) is a large, relatively protected area within important
headwater reaches of both the North Alouette River, Blaney Creek and key tributary streams of the South
Alouette River. Staff of the MKRF have a long-standing intimate knowledge of the watershed within the
MKRF that other stakeholders are unlikely to access to or knowledge about. ARMS greatly values this
knowledge and has a history of working closely with MKRF staff.

The aforementioned streams and their tributaries are a key facet of the MKRF. To omit the knowledge
gathered by MKRF staff as well as the work of hundreds of researchers who have studied these watersheds
for 70+ years (over 1000 scientific projects to date) would be an error. They represent government
(provincial and federal), SFU, other universities, consultants, and research institutes.

Failure to engage the MKRF knowledge of the watersheds and to include MKRF staff and their interests
within the watershed as a key stakeholder demonstrates a shortcoming in due diligence and potential
gaps in necessary knowledge necessary to adequately create a plan as important as the ISMP. Moving
forward, in order to continue an ecosystem- and watershed-based approach to management of these key
watersheds, ARMS requests that MKRF is included as a key stakeholder for all matters of policy, planning
and decision making surrounding the North Alouette River, South Alouette River and Blaney Creek
watersheds.

UBC Malcolm Knapp Research Forest Feedback

Though not directly asked to comment as a key stakeholder, the UBC MKRF has a close long-standing
relationship with ARMS as we share and work within the same watershed. ARMS greatly values the
knowledge and opinions of UBC MKRF staff, in this case Cheryl Power, Assistant Director and Paul Lawson,
Director. For these reasons ARMS reached out for comments from MKRF staff to include within our formal
response. Please see below for errors and omissions outlined by MKRF staff.

1. The watershed area included in the maps within the ISMP is inaccurate, originating from faulty
government base mapping. There is no stream or any flow whatsoever from Katherine Lake to
Eunice Lake. This reduces the North Alouette Watershed by approximately 158 hectares.
Katherine Lake flows into Pitt Lake.

2. Inthe ISMP it is stated that UBC MKRF covers 5,157 hectares of the upper Blaney/North Alouette
watersheds. This is incorrect. UBC MKRF is 5,157 ha in total area but not entirely within those
two watersheds. Approximately 1,330 ha of MKRF is in the Pitt Lake/River watershed and another
245 ha is in the South Alouette watershed. This equates to 1,575 ha (~30%) not within the Blaney
or North Alouette watersheds.

3. Page 15-10 the paragraph refers specifically to Blaney and North Alouette watersheds, but there
are no First Nations Woodland Licenses in them, nor are 3 of the 4 Provincial Woodlots in Maple
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Ridge. Only a portion of Woodlot W0037 (which is licensed to UBC and managed as part of
MKREF), is in the Blaney watershed.

4. Fig. C-1 Fish Distributions Map:

o We have no evidence of anadromous fish in Donegani Creek this far upstream in the
MKRF. Unless there is evidence we are missing, the upper section within our boundary
should be removed or at least coloured ‘unknown’.

o Muir Creek (and another small tributary directly north of it) — again no evidence of fish
that far upstream, i.e. in the MKRF. From our side, the slopes appear to reach
approximately 50% down the canyon to the North Alouette, presumably a fish
barrier. (Report states they have LiDAR data which may help verify, if they (the
consultant) have not field-measured). Upper sections should be removed or ‘unknown’.

5. Fig. C-2 Salmonid Spawning and Rearing Habitat (map)
o Same corrections based on the above.
o Also North Alouette River — coloured portion goes upstream too far, anadromous fish do
not enter the MKRF here (barrier --canyon with high falls).

Fish species within each system

1. Section 1.1 and 1.2 state there are Coho, Chum, Pink and thirteen other fish species within the
Blaney Creek and the North Alouette River. Section 6.1 states the Coho, Chum, Coastal Cutthroat,
Rainbow and two other fish species have been recorded in Blaney Creek. This is 6 species, not
the 16 mentioned in the introduction. For the North Alouette in the same section it states that
there are Coho, Chum, Coastal Cutthroat, Rainbow and nine other fish species. This is 13 total
species, not the 16-total mentioned in the introduction. Understanding species present within a
watershed is important for assessing ecosystem functioning and health, and to allow adequate
protection of these species from the ISMP. Please correct the fish species inventory within each
watershed to a correct count that is consistent throughout the ISMP (i.e. intro, section 6.1,
appendices).

Questions, Concerns, Errors and Omissions to be Addressed

1. ARMS is curious as to why the North Alouette, Blaney and Fraser escarpments were included in
one ISMP, and the South Alouette was not included.
o  Why not use a whole-watershed approach to creating an ISMP including all areas within
the Alouette watershed?
o Theinclusion of the Fraser escarpment, and its unique set of policies, muddies the
picture for the Blaney/Alouette. We would have preferred it not be included in this plan
but to have a separate one.
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2. ARMS requests that CMR continues to use SPR for development standards relating to
streamside setbacks.

3. ARMS is concerned about the vague nature of instream habitat related to sediment deposition in
section 5.2 of the ISMP. The specific wording of concern is “Due to the physiological characteristic
of the Blaney Creek and North Alouette River main channels, there were no areas of deposition
identified that would likely cause any consequences in the future.” This language is vague and not
backed by any data. Is sediment characterization (the clay, silt, gravel, cobble breakdown)
monitoring done at any sites? Statement implies no deposition of silt/sediment anywhere which
seems unlikely in a developing city.

4. All suggested programs are increasing sizing of culverts and storm sewers. Why are other
components (green infrastructure) not included in the capital program suggestions?

5. Section 16 - It is stated that future development should have on-site water quality treatment.
What is this treatment directed at? Removal of suspended solids? Removal of pollutants? As there
is no description of stormwater characterization it is hard to understand the goal of water
treatment.

6. Detention section 13 - There is no description of possible sites of new detention facilities. Water
detention is a key method to reduce velocity/flow — why no new detention facilities? CMR uses
Bti application to control mosquitoes. Is this done in the detention ponds? Are there any controls
to ensure that negative outcomes of BTl on not-target organisms are not occurring in the
watershed from this application?

We wish to thank the City of Maple Ridge for the opportunity to provide our input to this draft
Integrated Stormwater Management.
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APPENDIX

Reviewers

Cheryl Ashlie

Cheryl has contributed greatly to the City of Maple Ridge with many years of dedicated service to the
community including a 15-year commitment to civic politics: 9 as a school trustee and 6 as a municipal
councillor. Cheryl has also been a member and director of ARMS for many years and served two terms as
President.

Daniel King, BSc (Hons) Biochemistry, MET Candidate, SFU

Daniel works as a fisheries biologist with experience in large infrastructure projects, mining and municipal
infrastructure projects; and the associated effects on fish and fish habitat, and the mitigation measures
required for these sectors. Additionally, Daniel has academic experience in domestic and international
fisheries monitoring and management. Daniel has a BSc. (Honors) in Biochemistry, and will soon defend
his Masters degree in Environmental Toxicology where he observed the effects of sea lice pesticides used
in the Atlantic salmon farms on BC’s coast on a flatfish species. Over the course of his post-secondary
education Daniel developed a passion for conservation, with a focus on Pacific salmonids, and his
education has given him to tools to employ a scientific approach to assessing impacts to salmonids from
human activity, from the level of a whole population or ecosystem all the way down to the effects at a
physiological and biochemical level.

Josh Baker, M.Sc., P.Chem.

Graduated from Acadia University with a B.Sc. degree in Chemistry in 2007. Commenced his research at
Acadia with a study on the effect of river acidification and aluminum on fish. Moved on to study the
toxicological relevance of environmental transformations of arsenic and chromium at Trent University,
graduating with a M.Sc. degree in Environmental Chemistry. For the last decade he has researched the
toxicity of industrial, municipal and stormwater effluents, at an aquatic toxicity testing laboratory in the
Lower Mainland.

John Kelly

Recently retired from BC Hydro where he held several senior environmental management positions.
These include leading the Water Licence Requirements Program to deliver on the over 300 projects and
studies BC Hydro committed to in the Water Use Planning process. He also managed the Water Use
Planning projects on the Peace, Campbell and Clowhom watersheds. John also managed the
environmental portfolio for the Coastal, Vancouver Island and Bridge River generation fleet. He was the
project manager for developing and implementing the Canadian Electricity Associations Environmental
Commitment and Responsibility Program that established an industry-wide environmental monitoring
and reporting program.
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Cheryl Power, RPF

Cheryl Power, UBC Faculty of Forestry’s Malcolm Knapp Research Forest Assistant Manager, received the
Association of BC Forest Professionals’ Distinguished Forest Professional Award for an RFP at the
association’s annual conference in Nanaimo in February. Cheryl was one of five recipients of the award,
which is peer-nominated by other BC forestry professionals. It is the association’s highest honour for a
member in recognition for work that furthers the association’s principles and significantly contributes to
the betterment of forestry. Cheryl is a BC Registered Professional Forester and graduated with her
Bachelor of Science in Forestry from the University of British Columbia’s Faculty of Forestry (1984). For 30
years she has been a leader in the Faculty’s field schools, involved in the training of thousands of new
professional foresters.

Source: UBC Forestry, February 28, 2020

Paul Lawson, RPF

In 1999, Lawson took on the role of director of the Malcolm Knapp Research Forest and, for almost two
decades, has been helping researchers, faculty and students explore, interpret and discover new
knowledge in every square centimeter of the forest, from the Golden Ears mountains down to Pitt Lake

and south to the edge of the city of Maple Ridge.

Source: UBC Forestry, https://www.ubc.ca/about/what-are-you-working-on/paul-lawson.html

Greta Borick-Cunningham, M.Ed., Dip. Tech. Sustainable Resource Management

Greta has been the Executive Director of the Alouette River Management Society since 2012 and has
worked on a variety of salmonid habitat enhancement projects, watershed policy related to the Alouette
system including BC Hydro water licenses, water use plan, and the restoration of sockeye salmon to its
historical spawning area of the Alouette lake. Throughout Greta’s work with ARMS she has partnered
with Katzie First Nation, government agencies, BC Wildlife Federation, Green Teams Canada, the City of
Maple Ridge, the City of Pitt Meadows, community groups, School District 42 and many others to protect
and enhance the Alouette Watershed through education, advocacy and project implementation.
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ATTACHMENT R

Coarrespondence from Alouette Valley Association - December 3, 2020

ISMP study

The ISMP is a very comprehensive and well put together
document which offers many excellent suggestions for
improving the studied watersheds.

We appreciated the opportunity to provide input to the
document. Our comments will be confined to the North
Alouette and Blaney creek watersheds.

Several members of the Alouette Valley Association were
able to attend the online presentation of the document as
organized by Joe Dingwall. All AVA attendees of the
presentation are long time residents and all live on the
North Alouette River. We have all experienced first hand
the negative impact of development and traffic flows on
the ecology of the watershed. We have also all
experienced the increase in flooding of the area. We feel
that poor development practices, agricultural practices
and insufficient stormwater runoff management have had
a major impact on the increased flooding in the area.

One of the most obvious impacts to the local
environment is the tragic depletion of the salmon stock
on the North Alouette. For many, the salmon are the
canary in the coal mine and act as an indicator of how
badly the local ecology is suffering. From my personal
experience living just south of the 232 bridge on the
North Alouette | personally have seen a huge decline in
the number of salmon returning. The returns have been
particularly bad in the last 5 years and were almost non
existent last year. (The recommendation to look at




improving access to Balsam Creek may help this in the
future). Other indications include a massive decline in the
frog populations, painted turtles and crickets. Much of
this is not documented or quantified but the collective
memories of our group do offer anecdotal evidence of
this.

Because the document is so large and technical it is hard
for any of us to make informed comment on it in totality
so a few points that may be useful to the study.

Issues with development in progress.

- The practice of clearcutting prior to development is a
major issue as it elevates the level of runoff to
extremes and cause bank erosion. An example of the is
the clear cut just north of 233 street . This clearcut has
been sitting undeveloped for some time and drains
directly into the North Alouette with no obvious runoff
prevention.













- We would like to see much tighter supervisions of
developers. If this requires hiring more environmental
staff then the bill should be paid by the developer and
not the taxpayer.

Using rivers as drainage ditches without mitigation.

We understand that the this is a widespread practice
in most municipalities but it really makes no sense if we
want maintain the health of our rivers.

- Example. The Paradise Creek and drainage pipe
diversion on 232 street. There seems to be nothing to
prevent toxic runoff and garbage from entering the
North Alouette river. Given the drainage area of the
pipe, the slope of the pipe and the amount of traffic
now using 232s ave there is significant risk of pollution
entering the river. In fact every thing possible has been
done so as to not impede the flow of the runoff
resulting in more stress on the river and exacerbating
flooding risk. An an ARMS director observed an
effluent plume entering the river. during a post dry
season rain event. This was also observed by others
but we have no photographic evidence.

- We would like to know how these perceived risks are
being handled.

Additional comments from AVA

Just wondering about ongoing water testing throughout
these processes.

Environment Canada had been doing testing for years,
but lately | haven’t seen anyone. | wonder if the previous




reports on the testing been looked at during this process?
It seems it is hit and miss in Maple Ridge. A few years
ago | was told that there had not been previous records
kept by the municipality on the health of the river. And, |
know there was some testing done when the silt was
pouring into the river during the changes on 232nd, but
wonder if it is still done.

Pearson Ecological was here last year testing the water
and trying to net salmon, working

on behalf of the Katzie First Nation. | wonder if the
Katzie have been included in this, but don’t know if it
pertains to this. But, I do know that they were left out on
purpose out by the City, on the development proposed
and passed on the South Alouette that ARMS has been
fighting.

As you mentioned, we are losing our salmon population,
but along with that we lose all that depend on the river
and | have noticed, for instance, the absence of a lot of
beneficial insects and invertebrates that live in a healthy
river.

For me as well, there is also the concerns of how the
invasive plants will be taken care of and why only in those
specifically marked areas.

I'm glad to see they recognised most of the concerns
we’'ve been bringing up for years. They did not mention
ditch cleaning or dredging and undersized culverts on




private driveways. When these overflow and run down the
road, as on 132 west of 224, and all along 224, they are
dumping road contaminants directly into the smaller
tributaries if not the river itself.

| got the impression that the city was not as informed as
they should have been by other stakeholders about the
regional park development. One way or another this will
have an impact on both drainage issues and traffic
patterns.

But overall, | think the report was very thorough and
hopefully will do more than sit on a shelf.

My concern with reading the report is the * Barriers to
Fish Passage Fig. 6-4

*Ponds

*Portion of Cattell Brook Appears to have been buried Fig.
6-9

*Table 6-1 Barriers to Fish Migration 6-12

We do have a high quality of wildlife habitat around
Cattell Brook

* 6-14 Cattell Brook had several water quality issues with
dissolved oxygen, conductivity E coli, fecal coliforms (wet
season) all in Satisfactory or Needs Attention.

My point is: with the new development east end of 136th
Ave and south , pipes will be connected for effluent from
this subdivision. With the pump station behind 22909
132nd Ave, there is smell, (at times) . Is there fecal
contaminants entering Cattell Brook at that end? What




specific areas of Cattell Brook need attention? There is a
beaver pond and 2 dams now on Cattell Brook along the
Green Pond Trail, behind Nelson's property.

Address 22947 132nd Ave has Cattell Brook running
through back of the property, connecting to a cement
culvert that handles water heading west ( at high water )
(possibly), along with another culvert west on the Green
Pond Trail, again when water is high. For salmon to enter
these 2 culverts to head upstream to spawn, it's highly
impossible, the water flow needs way more water for
salmon to reach higher grounds. Also, this property, have
you seen the horse manure piled up on the back of the
property lately? It's as high as the fence posts and many
years accumulation and very, very close to the Cattell
Brook.

We have had many years ago 2 salmon spawn on our
portion of Cattell Brook. Unfortunately we did not take
pictures.

Conclusion.

We commend the to do list in Table 16.1. Much of this is
relatively inexpensive and could yield a good return.
Where possible AVA would love to help with applicable
projects.

Overall most of our group were very impressed with the
document. It is hoped that it will become a living
document and not just sit on a shelf gathering dust. It is
hoped that the many good principles are followed and not




ignored because of money and expediency. Many of the
good people that spent huge amounts of time putting
together the Silver Valley Area plan have given up in
disgust that the core principles have not been followed.
We hope this does not happen here. Maybe, now, the
lessons learned from the pandemic will help us realize
how important to our well being the environment is. The
nature in the Valley and the dykes is the only real antidote
to being locked up in our little boxes.



ATTACHMENT S

Letter from BC Conservation Foundation - Wildsafe BC - November 30, 2020

Dear Mr. Dingwell,

Thank you very much for giving WildsafeBC the opportunity to give input on the ISMP. |
found the document beneficial in understanding all the factors that goes into city
planning. My comments below address the benefits of a proper wildlife corridor.

Maple Ridge is in the final stages of completing all the elements to achieve Bear Smart
status. One of the requirements is for the city to have a comprehensive plan for the safe
movement of wildlife within its city’s limits. Properly planned wildlife corridors are
essential for the safe movement of wildlife. The suggested minimum distance for a
wildlife corridor based on the topography of Maple Ridge is 50 to 100 meters (see
attached buffer ranges). In older established neighborhoods this distance was not
always achieved. Hopefully, when new developments are created this standard will be
seriously considered.

My other suggestion is when replacing culverts to make them large enough for safe
passage of bears. In 2019 we had 5 bears hit by cars. If there’s a safe passage for
them, then this number could be reduced and thereby increasing public safety.

| understand that every organization has a wish list which creates a challenge in
creating an effective ISMP that benefits all stakeholders. According to Paul Beier, Dan
Majka, Shawn Newell, Emily Garding, Northern Arizona University January 2008 Best
Management Practices for Wildlife Corridors there are 16 steps to consider when
establishing a wildlife corridor.

Mitigation for Urban Barriers 1) Integrate the Linkage Design into local land use plans. Specifically, use
zoning and other tools to retain open space and natural habitat and discourage urbanization of natural areas
in the Linkage Design. 2) Where development is permitted within the linkage design, encourage small
building footprints on large (> 40 acre) parcels with a minimal road network. 3) Integrate this Linkage Design
into county general plans, and conservation plans of governments and nongovernmental organizations. 4)
Encourage conservation easements or acquisition of conservation land from willing land owners in the
Linkage Design. Recognizing that there may never be enough money to buy easements or land for the entire
Linkage Design, encourage innovative cooperative agreements with landowners that may be less expensive
(Main et al. 1999, Wilcove and Lee 2004). 5) Combine habitat conservation with compatible public goals such
as recreation and protection of water quality. 6) Each strand of the linkage design must be broad (typically
1-2 km for most of its length) to allow a designated trail system without compromising the usefulness of the
linkage for wildlife. Because of the high potential for human access, the trail system should be carefully
planned to minimize resource damage and disturbance of wildlife. People should be encouraged to stay on
trails, keep dogs on leashes, and discouraged from collecting reptiles and harassing wildlife. Traveling in
groups should be encourage in areas frequented by mountain lions or bears. 7) Where human residences or
other low-density urban development occurs within the linkage design or immediately adjacent to it,
encourage landowners to be proud stewards of the linkage. Specifically, encourage them to landscape with
natural vegetation, minimize water runoff into streams, manage fire risk with minimal alteration of natural
vegetation, keep pets indoors or in enclosures (especially at night), accept depredation on domestic animals as
part of the price of a rural lifestyle, maximize personal safety with respect to large carnivores by appropriate
behaviors, use pesticides and rodenticides carefully or not at all, and direct outdoor lighting toward houses
and walkways and away from the linkage area. 8) When permitting new urban development in the linkage




area, stipulate as many of the above conditions as possible as part of the code of covenants and restrictions
for individual landowners whose lots abut or are surrounded by natural linkage land. Even if some clauses
are not rigorously enforced, such stipulations can promote awareness of how to live in harmony with wildlife
movement. 9) Develop a public education campaign to inform those living and working within the linkage
area about living with wildlife, and the importance of maintaining ecological connectivity. 10) Discourage
residents and visitors from feeding or providing water for wild mammals, or otherwise allowing wildlife to
lose their fear of people. 11) Install wildlife-proof trash and recycling receptacles, and encourage people to
store their garbage securely. 12) Do not install artificial night lighting on rural roads that pass through the
linkage design. Reduce vehicle traffic speeds in sensitive locations by speed bumps, curves, artificial
constrictions, and other traffic calming devices. 13) Encourage the use of wildlife-friendly fencing on property
and pasture boundaries, and wildlife-proof fencing around gardens and other potential wildlife attractants.
14) Discourage the killing of ‘threat’ species such as rattlesnakes. 15) Reduce or restrict the use of pesticides,
insecticides, herbicides, and rodenticides, and educate the public about the effects these chemicals have
throughout the ecosystem. 16) Pursue specific management protections for threatened, endangered, and
sensitive species and their habitats.

Properly planned wildlife corridors of 50 to 100 meters are also beneficial to the water
quality of streams and rivers.

There has also been some consideration of, but very limited research on, changes related to the evolution of
the buffer itself over time. Murcia (1995) hypothesizes that buffers to wooded or forested systems may play an
important role for a newly created edge, but less of a role over time as that edge ‘“hardens”. In cases where a
newly planted buffer is being installed around a watercourse or wetland, time can be beneficial insofar as the
establishment and growth of herbaceous and woody vegetation can help improve water quality. For example,
Vellidis et al. (2003) documented significant improvements in wetland water quality from a 38 m buffer over a
nine year period, while Yamada et al. (2008) documented improvements in groundwater quality within three
years of planting a 25 m buffer along a stream in an agricultural setting. A thesis (Orzetti 2005, as cited in
OKkay 2007) reported that restored forested riparian buffers in the northwestern U.S. begin to show
effectiveness after about five years and are hypothesized to increase in effectiveness for 30 to 40 years or
longer as the trees mature. Clearly monitoring programs designed over a few years are not going to detect
these kinds of changes.

Beacon Environmental Ecological Buffer Guideline Review (December 2012)

Thank you again for including WildsafeBC as part of your input into the ISMP. | have
attached two researched documents into buffer ranges and biophysical factors.

Best,

Daniel Mikolay
WildsafeBC coordinator
Maple Ridge






E;z?:lxswal wi‘:iﬁ\?f:a_t:ntz:;izzd Increases to byffer widths Supporting Literature | Comments
4 could be considered
to be considered
HYDROLOGIC | Catchment area size small | Catchment area size large Adamus 2007; Leavitt 1998 | Buffers in and of themselves only have a
DYNAMICS relative to protected feature | relative to protected feature size limited ability to moderate catchment-scale
size (e.g., 100:1) {e.g., 1000:1 or more}) water quantity dynamics; this ability is directly
Entry runoff velocity low to Entry runoff velocity high Lee et al. 2003; Woodard related to the pattern and intensity of flows
moderate ] and Rock 1995 (Dillaha et al. 1986a, Leavitt 1998, Lee et al.
Sheet flow over buffer Channel flow or buffer bypassed | Castelle and Johnson 2000; | 2003, Woodard and Rock 1995).
by drainage Adamus 2007
Subsurface flow (seeps, Flow path to deep or regional Angier et al. 2005 Groundwater that manifests itself near the
high water table) groundwater surface can contribute to denitrification.
SLOPES Slopes of 0% to 12% Slopes of 13% to 15% or more Wenger 1999; Woodard and | The literature indicates that slopes of more
towards protected towards protected feature Rock 1995; Schueler 1987; | than 12% to 15% tend to result in reduced
feature*** Norman 1998; Castelle and | buffer effectiveness related to water quality
Johnson 2000; Adamus functions. Soil type and vegetative cover also
2007 factor in to buffer effectiveness on slopes.
VEGETATIVE Arelatively dense Sparse herbaceous cover Hook 2003; Castelle et al. Herbaceous cover is generally more effective
COMPOSITION | herbaceous layer 1992; Wilson and Imhof at attenuation of contaminants in surface
OF BUFFER 1998 runoff (while woody vegetation is generally
Presence of trees and Sparse presence of trees and Lee ef al. 2003 more effective at attenuation of contaminants
shrubs with herbaceous shrubs with herbaceous in sub-surface runoff). Treed buffers also
understory understory provide a better screen for light, wind, noise as
Presence of coniferous Presence of deciduous trees and | Brown et al. 1990; well as better erosion control. Coniferous
trees and shrubs shrubs Lowrance and Sheridan buffers provide these functions all year round.
2005; Knight et al. 2010
Presence of woody debris Absence of woody debris Sheldon et al. 2005 Relates to water quantity and quality control by
slowing flow pathways.
SOILS Larger textured soils {e,g, Finer textured soils (e.g., clays) Brown et al. 1990; Wilson Relates to water quantity and quality control by

sand, loams) 1967; Sullivan et al. 2007,
Soils permeable but not Compacted soils and/or soils with | Polyakov ef al. 2005
highly sandy low permeability

Soil with organic matter,
humus or mulch layer

Soil without organic matter,
humus or mulch layer

Mayer ef al. 2006; Gift ef al.
2010; Bradley et al. 2011

influencing local permeability and infiltration
rates. Qrganic matter also contributes to
denitrification.

* Biophysical factors have the potential to interact with and influence each other, and therefore should not be considered independently



ATTACHMENT T

Email from BC Ministry of Forests, Lands, Natural Resource Operations & Rural Development -
February 18, 2021

e (Can the actual stream conditions at stormwater outfalls be assessed to confirm current SWM
practices do not adversely affect the receiving stream, to supplement Table 14-1; similar to the
Culvert Survey.

e Blaney Creek 144 Avenue Outfall erosion issue, Appendix A, Photo A-3, Section 14.4, , Appendix
¢, this is an indication that stormwater outfalis need to be designed appropriately, maintained,
and repaired (or relocated) promptly when stream conditions change. Under the Water
Sustainability Act, stormwater outfalls are done under Water Sustainability Regulation as a
Notification, and there is little or no review done of a stormwater outfall designed (and
submitted) by an engineering professional. It is recommended that approval of a stormwater
system by a local government, includes a review of the stormwater outfalls by the local
government environmental staff.

e (Can Maple Ridge or KWL provide the basis of frost protection for cranberries may result in fry
mortality, notes on Figure C-5?

» Delineate the shared boundary of the North Alouette River and the Alouette River along 132 Ave
that is subject to flood flows, and that SWM along this shared boundary may not be possible
due to the larger issue of trans boundary flood flows; input the results from the flood study.

e The end of January 2020 storm event is not mentioned in the October 2020 draft report, S.75
Existing Drainage System Assessment for storm events, listing September 1996, October 2003,
September 2004 and March 2007 as Design Storms. Can the January 2020 storm event be
reviewed as a future Design Storm?

e Stakeholders: Province (FLNRORD, MOE, MAg and associated leg RAR, WSA, EMA), Pitt
Meadows?

o Table 4-2: Is there opportunity to update this to reflect other legislative
requirements/recommendations and climate change considerations (for notification, 1:200
year?)? Consideration of climate change and how flows may change, and accommodation of
those changes (what is the new 100-year or 200-year flow?)?

» Baseflows (summer low flows) and groundwater recharge: Is there opportunity to encourage
recharge for baseflows? Or any studies relating to this for these particular watersheds?
Development and land use changes have potential to lead to less infiltration of water to
groundwater (recharge), which thereby can reduce baseflows during low flow periods.

e Downstream conditions in Pitt Meadows and upstream: have any referrals/discussion
occurred with Pitt Meadows about impacts to these watersheds in each respective City, and
how that impacts the other?

o S.4.3 on Impacts of future Development — "residents aiso believe that changes to
downstream conditions in Pitt Meadows (filling land, dikes, filling in ditches,
channels) may affect the creeks and conditions upstream in the City of Maple Ridge”
- can this be expanded on? > same could be said with regards to developments in
upstream areas and stormflows that impact downstream conditions in Pitt Meadows

o Policy Planning: ...the City of Pitt Meadows and the Agricultural Land Commission (ALC)
have allowed the construction of a cranberry dike which has affected drainage in the
Maple Ridge section of the valley. = Can you provide more info on this (when, where
and why)? Am curious if this is part of licensed works, and if the FLNRORD Dikes
team has been involved or is aware of it.




o Gravel removal from North Alouette - still occurring? Is this valuable spawning
habitat? Has the source of the sediment been addressed (always occurred, or
occurring more recently? Can this be mitigated at the source rather than have
consistent sediment.removal?)

“Together, Codd Island Wetlands and Blaney Bog form the largest area of off-channel salmonid
rearing habitat within the Alouette watershed and provide some of the most important off
channel wetland habitat for rearing salmon in the lower Fraser River (Gebauer 2001)” — this is
directly adjacent to cranberry water licence applications. Thank you for making us aware of this
valuable habitat.

S. 6.5 1 like the idea of working with Maple Ridge/DFO to ensure landowners are aware of the
current regulations. Who would be best to engage with on this? How can we do this
effectively?

o Alot of the agriculture area is within Pitt Meadows. “Actions may include working with
local farmers to help reduce their impact on the adjacent streams” — How to
encourage/motivate farmers to do this if not explicitly in a bylaw or reg?

o “The current state of these dikes and channels should be reviewed to determine if they
are still required or if restoration of this sensitive habitat can be completed” - Who
would do this review and restoration? | like this idea, but unsure of how it can
practically be achieved? (perhaps through funding options listed near end?)

o “Mitigation measures such as increasing riparian cover, instream habitat complexity,
and stream connectivity can be implemented to reduce predation pressures on
outmigrating fry” — Same as above — who would do this, how is it covered in
bylaws/regs/Pitt Meadows jurisdictional issues

Does Maple Ridge want to be referred to for any streams within watersheds that are also within
their boundary, even if stream/reach is not (e.g. Lower Blaney Creek and North Alouette that fall
within Pitt Meadows)?

S.11.2

o 1. And promotion of GW recharge?

o 2. Define stakeholders — same as intro, or will it include provincial staff as well? (RAR,
Water, Resource Management, SARA, MAg, etc)

o 3. Good stewardship of agricultural land - Practically, how will this be done? Promoted?
Regulated? s there any legisiation to enforce this, or purely encouragement? This could
be challenging.

o 4. Anticipate and respond to impacts of climate change - By building climate change
buffers into current standards? (e.g. 100 year flood to 200 year flood and associated
design)

o Incorporate monitoring and re-evaluation/validation as an ISMP Principle and Approach?
Good to set goals, but delivery and evaluation and associated adjustments are key to
better potential success of protecting watershed health and associated public benefits to
infrastructure and enviranment

Table 16-1: Research #20: Investigate whether water withdrawals in the spring by cranberry farms
for frast protecting is killing outmigrating salmon fry. = Expand: is this due to flows being too
low to support migration of fish? Or due to entrainment? Or other? Unclear as to why.

Figure 16-2: Project 10: restore off-channel habitat along lower Blaney Creek, North Alouette
River, and Cattell Brook. = Would water current or future water withdrawals from this location



interfere with this? How to consider environmental impacts, on current scenario, or future
scenario with off-channel habitat? Want to ensure new habitat is not dewatered.
Table 17-4:

o Hydrometric data - any interest in adding to Provincial Hydrometric Data online through
Aquarius (Data sharing agreement; this would be publicly available; goal is to have a
centralized system for available hydrometric data)?

o Any observation wells to relate this data to? To observe trends in GW that may be related
to changes from land use/development?

Section 1.4 - | think this is key, especially with respect to our authorizations and how we require
compensation on really poor quality watershed and ignore impacts on high quality watersheds...
This should be considered like some form of a habitat bank, or instead of no-net-loss on site, we
focus entirely on off-site compensation.

Section 1.5 Bullet Point 6 - focus on outlining where perched culverts are in the upland areas to
focus on restoration... they need to consider adapting that culvert assessment that we watch from
the US Forestry... I'll see if | can find the link and we should build that into our culvert stuff with
the authorizations

Section 15.3 — Consider a tax break for agricultural areas that retain or increase vegetation
buffers along stream banks.

Table 4.2 Minor drainage system should be revised to 1:50

Table 4.2 Major drainage system should be revised to 1:200

Section 4.2 Provincial Streamside Protection Regulation: need to amend bylaws to include
retaining riparian vegetation not just setting buildings back from banks of the stream, and should
also include agricultural property

Table 4.3 should include agriculture crop not just the buildings and should speak to retaining
vegetation

Undersized Culverts and Ditches - should include agriculture crop not just the buildings and
should speak to retaining vegetation

Impacts of Future Development - need to hold developers more accountable for longer term for
the projects they are building

Table 5.1 does this align with the EMBC ratings for consequences? Does it have to?

Section 6.5

o should incorporate green space flood plain into the development plans instead of
building so many condos on a plot of land

o requirement for water metering is a must!

o no "right to farm" permit should be issued without confirmation of adequate water
availability and license

o Re: North Alouette: there may be water users without licenses

o Re: BC Ministry of Environment and Climate Change Strategy (BC MOE) - how old is this
report?

o Re RipRap: Buy-in needed from the engineering department to increasingly turn toward
natural landscaping in their design not cheap and easy riprap.

Section 15.2 — Application of Criteria -reduce land clearing of native vegetation, retain vegetation
only on the lots being developed

Section 15.4 - the city should develop a list of sensitive streams based on their own criteria
separate from the WSA so that the province could support them on efforts to improve these
watersheds

Section 15.4 — Enhance Protection for Sensitive Areas - include retention of riparian habitat and
not just building setbacks




Section 15.4 — provide comments on registered vs unregistered

Section 15.4 — Public Education - this is key to educate public in ALL things water.... most people
don't even know these issues exist. it should be up to the municipality to get the message out to
their tax payers (property tax mailout)

Section 1.4 — Project proponents should follow the BC Environmental Mitigation Policy — in
particular the mitigation hierarchy. Impacts should be avoided, minimized, and restored on-site
wherever possible prior to considering offsets/compensation.
https://www2.gov.bc.ca/gov/content/environment/natural-resource-stewardship/laws-policies-
standards-guidance/environmental-guidance-and-policy/environmental-mitigation-policy

Section 1.5 — Further engagement with FLNRORD on the North Alouette River flooding issues is
encouraged if it is not already happening. It is preferred to let rivers/streams function naturally
wherever possible. Where intervention is necessary to protect other interests, methods that
minimize impact to habitat and natural stream function are preferred.

Section 3.2 should include FLNRORD

Section 15.3 — In general supportive of protecting natural systems as natural assets. Would like
to point out wetlands in particular. Municipalities often don’t have an inventory of their
wetlands (other than major ones) or have them on their web maps. Wetlands {especially
headwater wetlands) are important for regulating flows. We get applications for Change
Approvals where proponents are surprised by a wetland on their property. In other cases, they
are aware of it, but have put significant time into a design that includes infilling the feature and
creating compensation features. The compensation features generally don’t perform as well as
the natural features and we generally do not support this approach (while being aware that it
may be necessary in certain cases). Having features mapped ahead of time and having them
protected earlier in the process (i.e. at the municipal level) will prevent surprises/challenges
later in the design process, making things easier for all stakeholders.

13.1/15.3 — I would like to point out that we frequently see developers attempt to use
construction of detention ponds with vegetation as compensation for losses of habitat. While
having storm water management systems mimic natural hydrological processes as much as
possible is preferred, they are generally not suitable replacements for natural systems and
habitats. Those systems and habitats are location dependent. They develop in a particular
location to perform particular functions. Constructed compensation systems and habitats
generally do not perform as well and often result in a loss of valuable biodiversity.

Stormwater Qutfalls — | would like to see the number of stormwater outfalls required keptto a
minimum as they cumulatively present a potential for significant adverse impacts to streams via
pollutants and erosion. Where they are required, we frequently see too much instream work
(e.g. placement of rip rap) required for erosion protection. This indicates to us that not enough
has been done to control the discharge rate and velocity above the outfall.

How many mapped springs are there in the area? Are there actually significant users from
springs?




a. If there was a way for us to suggest that this was investigated further it would be great
info for us

Beyond culvert design, what are the other considerations for addressing climate change?

a. One consideration should be recharge

b. Andif they are expecting more frequent storms, why are some culvert 1:100?
Have any of the recommendations been given the go ahead or do they have a priority list of
recommendations and any timelines?
Maple Ridge plans on monitoring streams. This should include wetlands. | would also suggest
some monitoring of the springs if they are indeed abundant.
Section 6-2 Riparian Corridor Assessment reveals low RFl in Fraser Valley watershed which is not
attributed to particular land uses. Clearer attribution of the reason for low RFl score to a
particular land use/practice may be needed for clarity here. Distinguishing what is a result of
ongoing agricultural land clearing vs what is grandparented development within riparian area
can help distinguish whether this riparian cover can be reinstated or is lost to development.

Section 6-5 Clearing of riparian vegetation on Cattell Brook — as above is this related to bylaw
contraventions —i.e. unpermitted tree removals or historic clearance and grandparented
development prior to adoption of Maple Ridge SPR bylaw? Or agricultural?

Section 9-3 This section alludes further to what is the cause of low RFI —total TIA in Fraser Valley
being high suggesting historical development is the driver whereas Blaney/Cattel have low TIA
suggesting agricultural driver. Driver for low RF| could be more explicitly laid out in order to
understand potential for restoration vs to what extent watershed has been irrevocably altered.
Making this distinction will help prioritize next steps — should the focus be on retrofitting
restoration to the watershed (channel & banks restoration) to compensate for losses already
occurred? Alternatively, focusing on changing land use practices to reverse decline in watershed
health may be more appropriate in places. Channel restoration in areas affected by poor land
use practice will be ineffective and is more suited to areas where it is the only option —
historically developed catchments with no opportunity to recover riparian function.

[
Section 16 This section is light on detail of how to tackle agricultural land use practices which
seem to be a big driver of impacts to riparian cover and fish habitat. This aspect is one of the
most difficult to resolve but has significant potential to contribute to the overall watershed
health and Maple Ridge’s ISMP goals. Understanding how feasible any changes to land use in
agricultural areas may be critical in determining whether spending on other suggested projects —
fish habitat/passage/erosion issues is worthwhile. Suggest partnering with Ministry of ’
Agriculture to understand what options exist for improving practices/reversing decline or
whether larger scale restoration projects may be possible.




ATTACHMENT U

Email from Morningstar — January 12, 2021
“Good morning Joe,

| apologize for the extended delay in getting these comments back to you. We thank you for the time
you have provided us to review and discuss the DRAFT I[SMP report dated October 2020.
Please find our comments and questions below. We look forward to working on this further.

Page 64 Section 8-2 :
- Arethere any suggested changes for applicable zones in the OCP regarding the pervious /
impervious surface ratio on site? If so, we would like more information.

Page 101 Section 15-1:

- Introduction of water quality treatment for single family lots ... This could be very difficult to
monitor/manage for single family homes.

- What measures are being considered?

- Will the City be requiring retrofitting for existing homes ?

- We have great interest in reviewing this item further.

Page 104 Section 15-4:

- Application of formal limits of allowable impervious surfaces should consider discretion in any
design prescription based on site/soil conditions. For example, “Haney Clays” in the Albion region of
Maple Ridge provide almost no infiltration within backyards, therefore a limit on impervious surfaces
that constrict house size further than setback allowances would in our opinion be ineffectual.

- Further water quality on driveways/parking spaces for single family homes poses some concern —
we would like to review further information on this if possible.

Page 107 Section 15-7:

- Strategies / incentives for funding {(additional stormwater fees and/or area-specific development
cost charges). We believe allocation for these items is already addressed under site-specific review of
designs for rezoning, and carried under existing DCC / Budgets with each new application. Additional
charges and fees add costs that are then passed onto the consumer / homeowners, further eroding
housing affordability.

- We support the principle and option of offsite stormwater management opportunities as
suggested, where full on-lot compliance may not be possible. This allows for greater flexibility and more
tangible benefit.

Page 108 Section 15-8:
- We would like some clarification on a few of the statements in this section. After review with our
QEP (Qualified Environmental Professional), it seems that some of the statements here are unclear.
o For example, the recommendation to increase setback from 30m to 50m is unreasonable, and we
believe the statement that “a shift from SPR to RAPR would yield a reduction in streamside habitat” is
incorrect. We recommend the setback not change.
To provide context, in the Streamside Protection Regulation, if a watercourse is identified within
50m of a developable area, this 50m area is used to trigger a Natural Features Development Permit
under municipal policy.

The 50m measurement is used to assess potential vegetation conditions around the riparian
area, and as a trigger for a development permit.



30m is the maximum setback to any water course, +- vegetation buffer, normally categorized
for windthrow risk (protecting trees on the border of the 30m setback).
- Further, the development community could never bear the burden of setbacks in excess of 30m,
and this practice (50m setbacks) is not recognized in other municipalities, nor is it reasonable.
- Lastly, RFI (Riparian Forest Integrity) is a macro-scale tool used to assess watershed health, and
does not apply to land use decisions.

Page 111 Section 16-1:
- 4, Offset unavoidable impacts to habitat B how is unavoidable defined?

Overall, we look forward to working with the City and Staff to meet general objectives.
If more specific information on alternatives and clarification could be provided, we would be happy to
provide further comment.

We appreciate the opportunity to participate in this review.
If you have any questions regarding our comments please don’t hesitate to reach out.

Thank you kindly,

Addie Anderson
Development Manager”

Addie Anderson
Development Manager
MORNINGSTAR
Suite 580 - 8621 201 Street
Langley, BC, V2Y OGS

Call or Text: 778-688-4000
www.mstarhomes.com




ATTACHMENT V

Emails from UBC Malcolm Knapp Research Forest — December 10 & 11, 2020

Paul Lawson

Director, University Research Forests

Faculty of Forestry

The University of British Columbia | Malcolm Knapp Research Forest | §i¢ay Traditional Territory
14500 Silver Valley Rd. | Maple Ridge BC | V4R 2R3 Canada

Phone 604 463 8148 press 1 - 102 | Cell 604 341 2168 | Fax 604 463 2712

iy ¥ OF r

Here are my items noted for correcting errors in this draft ISMP. | also summarized yours.

1) The North Alouette watershed area is inaccurate, this originates from faulty government base-
mapping. This same error appears in all previous watershed maps I've seen, other than our own
{e.g. the same error is in City of MR’s consultants, NHC, floodplain analysis, Phase 2 - 2016
report). I've highlighted this error with government and others, many times over the last few
decades. There’s no stream or flow whatsoever from Katherine to Eunice Lake. This reduces the
North Alouette watershed by approx. 158 hectares. Katherine flows into Pitt Lake.

2) The report states in a couple of places that the UBC MKRF covers 5,157 hectares of the upper
Blaney / North Alouette watersheds. This is incorrect. Yes, the UBC MKRF is 5,157 ha total area.
However, we are not entirely within those two watersheds. In fact, approx. 1,330 ha of the
MKRF is in the Pitt Lake / Pitt River watershed, and another 245 ha. is in the South Alouette



3)

4)

Thanks,

watershed. This makes a combined total of approx. 1,575 ha (about 30% of our total area) which
is neither in the Blaney or N. Alouette.

P. 15-10 ‘Dialog with External Stakeholders’ - the paragraph refers specifically to Blaney and N.
Alouette watersheds, but there are no First Nations Woodland Licenses in them, nor are 3 of the
4 Provincial Woodlots in Maple Ridge. Only a portion of Woodlot W0037 (which is licensed to
UBC and managed as part of MKRF), is in the Blaney watershed.

Fig. C-1 Fish Distributions Map

We have no evidence of anadromous fish in Donegani Creek, this far upstream in the MKRF.
Unless there’s evidence we’re missing, the upper section within our boundary should be
removed or at least coloured ‘unknown’.

Muir Creek (and another small tributary directly north of it) — again no evidence of fish, that far
upstream, i.e. in the MKRF. From our side, the slopes appear to reach approx. 50% down the
canyon to the North Alouette, presumably a fish barrier. (Report states they have LiDAR data
which may help verify, if they haven’t field-measured). Upper sections should be removed or
‘unknown’.

Fig. C-2 Salmonid Spawning and Rearing Habitat (map)

Same corrections based on the above.

Also North Alouette River — coloured portion goes upstream too far, anadromous fish don’t
enter the MKRF here (barrier --canyon with high falls).

Cheryl Power, RPF

Assistant

Manager

UBC Facuity of Forestry | Malcolm Knapp Research Forest | dicdy (Katzie) Territory
14500 Silver Valley Road | Maple Ridge BC | V4R 2R3 Canada
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