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Evolving the practice requires monitoring
and evaluation

Adaptive Environmental
Management Process

e Stream rehabilitation
Involves complex and inter-
related processes;

 In practice for 20+ years in

Ontario but few systematic /% aowst ossnsu A
evaluations of outcomes, ,: rxﬁp . & 4
esp. over the medium to long | e ,,,,,,,M |

term (5 to 15 years post- E\,ALUATE IMPLEMENT

construction);

 Limits the abllity of
practitioners and regulators
to apply an AEM process.



Not your typical “engineering” project

A stream is not the same as a road or a building.

50 million cars in year 1 => no problem 50 year flood in year 1 => damage

Stream reconstruction contracts typically follow engineering
structure...

...not appropriate for natural channel design approaches



Typical engineering project life cycle




Project life cycle incorporating adaptive

management

Phase |
pre project
appraisal

Phase |l project
design and
implementation

Phase IlI

Post Project
appraisal and
adaptive
management

Adapted from PRAGMO 2002

Site selection— define
problems/issues

2

Setting goals and
objectives (SMART)

2

Define success criteria and
monitoring requirements

v

Pre-project baseline monitoring
data collection / collation

\ 2

Detailed project design

v

Construction and during
construction monitoring

W

Post project monitoring data
collection

2

Post project appraisal

L 4

Document success/failures and
disseminate results to others

F

Adaptive
Environmental

Management

Success

Maintenance/

monitoring as
needed

Failure



The need for standard protocols

Project monitoring and
evaluation requirements
vary depending on:

» objectives;

» sensitivity;

» scale;

> risk;

» location;

» review agencies...




The need for standard protocols

Standard approaches to
monitoring plan design and
data collection are needed to:

» Evaluate if design
objectives and/or success
criteria are being achieved,;

» Assess condition and
function over time, and
compare between reaches,
treatments or regions;

» Promote consistency and
clarity for preparing budgets
and contracts.




‘:&‘ Natural Channel Systems inifiative

Evolution of the initiative:

» 1992- MNR creation of public/private
professional committee to develop the
initiative;

» 1994 — Publication of the “blue book”;

> 1994 - 1st International Natural Channel
Systems Conference;

» 1999 — 2nd International Natural Channel = _
Systems Conference; g 3;?52;& L ement

¥ o Ontari ; ‘l '
» 2003 — Publication of “Adaptive Management — -
of Stream Corridor in Ontario” manual;

=" 1] ToRONID

» 2004 — 3rd International Natural Channel N B
m nference; o b = e
Systems Confere _ce, mm;*’;{g::;;wi w ,. o B
> 2010 — 4™ International Natural Channel - =
Systems Conference; ) (et ‘
» 2016 — 5t International Natural Channel "“ﬁ,“c“fﬁf,‘,‘; o -

Systems Conference.




TRCA Natural Channel Design Monitoring
Program, 2005 to 2014

Multi-year workplan to: a

) . ¢ Evaluating the EﬁectiYeness _of

v" Develop guidance on design of N )JTEP ARG
monitoring plans for stream )

rehabilitation projects (2005 - 2009)

v Implement plans at 10+ sites around
the GTA to evaluate if design
objectives are being achieved in the 5
to 15 years post-construction time
frame (2005 to 2014);

v Adapt the 2009 monitoring protocol
guidance where warranted based on
experiences gained and review of e s o
recent literature.

Available at http://sustainabletechnologies.ca



Natural Channel Systems Post-
Construction Monitoring Workshop

Workshop hosted on November 1, 2017:
* Over 60 attendees;
* Representatives from private, public, and academic sectors;
« Focused on habitat restoration projects.

Morning: “table setting” presentations:
« Conservation authority perspectives (TRCA & CVC);
* Fisheries and Oceans Canada perspective,;
« Academic perspective (Bill Annable, University of Waterloo);
« Consultant perspectives (Waters Edge, Stantec);
« Contractor perspective (R&M Construction).

Afternoon: “breakout” sessions and wrap-up:
« Geomorphology, vegetation, biology

Outcome: Recommended framework for regulators to consider
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What is Effectiveness Monitoringe

Systematic assessment and evaluation of a project site, pre- and post-
construction to determine if objectives have been met, inform follow-up
actions, learn from successes and shortcomings and improve future
design and implementation.

Plan components:

* Fluvial geomorphology

« Aguatic system

« Terrestrial system
Duration:

* From 2 years pre-construction to 10 years post-construction,
depending on project objectives and scale;
* Year O = “as built and planted” surveys;

« 1,2 and 3 years post-construction to detect and address
deficiencies over warranty period and as a condition of
assumption by owner;

« 5 and 10 years post-construction surveys to verify channel form
and function remains acceptable and habitat objectives are still
being achieved.




Benefits of Effectiveness
Monitoringe

Designers and contractors:

v’ Learn from successes and
shortcomings to improve future
design and implementation.

Requlators and plan reviewers:
v Provides process for verifying
environmental compliance.

Proponents and owners:

v" Clarity on success criteria,
scope, timeframe and
responsibilities;

v" Provide process for addressing
deficiencies prior to assumption




Setting SMART objectives and

success criterio

Specific (concrete, detailed, well-
defined)

Measurable (quantifiable, comparable)
Achievable (feasible, actionable)
Realistic (considering resources)
Time-Bound (defined timeframe).

e.g., “Create a self-
sustaining natural
channel that exhibits
migration and cross-
sectional adjustments
within 10% of a reference
site within five years post-
construction’,




Monitoring plan design

Comparing rehabilitated reach(es)
(“impacted”) post-construction
condition (“after) to pre-construction
condition (“before™) and, where
available, upstream or downstream
untreated (“control”) reach(es) or
other reference site(s);

» Before-After-Control-Impacted
(BACI) study design is optimal,;

» Control/reference reach not always
available;

» Historical fish records may help
characterize pre-construction
conditions (e.g., species richness,
catch per unit effort)




BACI (before—-after-control-impacted)

monitoring plan

After
B f historical +
erfore years -2 to -1 years Oto 3 ! year 5 year 10

I
Geomorphology - Geomorphology Geomorphology
I
Fish |
Community |
I _
Terrestrial Terrestrial Terrestrial
Community Community Community
Benthic Benthic Benthic
Community* Community* Community*
Hydrology/ Hydrology/ Hydrology/
Hydraulics* Hydraulics* Hydraulics*
|
Water Water
Temperature/ Temperature/ Temperature/
Quality* I Quality* Quality*
C t I Reference | Reference Reference
O n ro Reach | Reach Reach

Water




Stream rehabillitation effectiveness
monitoring components and indicators

Indicators
* = supplemental, depends on project objectives)

Qualitative geomorphic assessment
Geomorphic survey

Substrate

Water level/Event-based monitoring*
Project specific (e.g., engineered structures)*
Qualitative aquatic habitat

Fish community

Instream fish barriers survey

Water temperature and level*

Benthic macroinvertebrate community*
Water quality*

Qualitative vegetation communities assessment

Quantitative vegetation communities assessment*

Breeding bird survey*



Geomorphology component

Interpretation/analysis should address:
« Degradation/aggradation
« Cross-section adjustments
« Substrate fining/coarsening
« Overall stability and recovery trajectory




Aquatic system component

Interpretation/analysis should address:
* Species at risk
« Fish community diversity and abundance
« Habitat connectivity/Barriers to fish access/movement
* Benthic community diversity, sensitivity indices
« Physical and functional habitat

e



Terrestrial system component

Interpretation/analysis should address:
* Invasive exotic species
« Species at risk
* Vegetation cover establishment
« Survival of plantings
« Vegetation communities (Ecological Land Classification)




Next steps

« Complete draft-effectiveness monitoring protocols

and post to paf"e Sites for stakeholder and
peer review (2019);

ize Effectiveness Monitoring Protocols and post
to partner websites (2020);

. levelop..tramlng resources (e.g., in-person class or
on-lineé course or webinar);

- Promote at cen.Lerences and workshops; = ‘s o
- ldeas...incorporation as bnterlfLStream::e:»«Qj =S » =

a Canadian standard development process?
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