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Good Afternoon Liz,

Please find attached our detailed comments on the CEMP. If you have any questions, let us

know.

Best regards,

Cassandra Caunce (8Sc)
Envirammental Protection Officer
SFPRAPMHT Projects

Ministry of Environmeni

Phone: £04.582-5258

Call: 804.312-0448

Fax: £04.930-7119

cassandra.caunce@gov.be.ca

Page1 of 212 MOE-2015-50399




BRITISH
COLUMBIA

"lhe Best Place on Earth

June 10, 2009 File: PMIII

E¥zabeth Kovics

Environmental Manager, Port Mann Hwy 1
Kiewit/¥latiron '

Suite 900 - 1111 West Georgia Street
Vancouver, BC VGE 4M3

Dear Ms. Kovics:

Re:  Submission of Ministry Comments on the Port Mann/Highway 1 Construction
Environmental Management Plan (CEMP)

On May 15, 2009, the Ministry of Environment (MOE) received the Construction Environmental
Management Plan (CEMP) for the Port viann /Highway 1 Project which is subject to a 30-day review and
comment period, defined under the environmental certificate for the project. Cassandra Caunce, Joanna
tirner and John Kelly of MOL have completed a review of the document and have the following detailed
conunents:

General Overall Comments

1. Lack of detail
There are many commitments made to complying with regulations, best management practices and
such; however the important details on how this will be achieved are often left out. In some cases,
these details are committed to in supplemental plans, such as cnvironmental work plans, but without
these plans in the CEMP itsel, it is difficuit to assess if the plans are sufficient and effective. Most of
the CEMP would be much more effective and useful for implementation with a greater level of detail
on how commitments and requirements will be achieved. Including these details will also increase
the confidence of MOE (and likely other agencies) that project commitments and requirements are
being appropriatcly achieved. It should be noted thai this is the same comment that has been
provided by MOE on previous EMP submissions for this project.

2. Kev Performance Indicators
A key performance indicator (KPI) is what is used to measure/evatuate the success of implementing
various aspects a plan, in this case the EMP. Indicators must be quantifiablc, not qualitative, and tied
to specific targets or objectives in order to measure success. Most of the KPIs are defined as
development of various plans for environmental management. However, the KPls should not be
“development of plans”; instead, the KPis should indicate how well the various plans have been
implemented and how well the mitigation mcasures described in the plans achieve the objective of
minimizing the environmental impacts of the project. . Simply developing a plan doesn't tell anyene
how well the plan is working, which is what is importani in the context of an EMP. Some KPfs
identified in the EMP may be serving as a basis for performance in refation to the contract between TI
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Corporation and Kiewit/Flatiron; however, they are nol relevant o moniloring the actual performance
and effectiveness of the EMP. It is strongily suggested that the definition of key perforinance
indicators be re-evaluated.

3. References to confract obligations
There are multipie references to the contract obligations between the Owner (MOT/TI Corp} and the
DB Contractor (Kiewit/Flatiron). Since the details of these contract obligations are not available 10
anyone other than the Owner and DI3 Contractor, the EMP should include those requirements instead
of referencing them. It is difticult for outside agencies 1o assess whether the EMP is eftective
otherwise,

4. Additiona] reviewable plans
There arc many supporling plans that have been ideniified as being “currently developed”. Since
these plans fall under the EMD requirement of the TOCA, MOE would like the opportunity to review
and comment on these plans in advance of implementation.

S, Document control and management
Given the fact that there will be a large volume of documents that need to be shared with various
agencies, it is strongly recommended that a SharePoint site {or equivalent) be set up to facilitate this
process effectively. This method has been employed for the South Fraser Perfineter Road project and
has proven to be quite successful (from MOE’s perspective).

Section 1 — Introduction
Reviewed by Cassandra Caunce, Joanna Hirner and John Kelly

CEMP Scope and Function, p. 1-1:

s To fully encompass the purpose of environmental management, the policies and procedures
outlined in this EMP would influence design as well, especially since a final design hasn’t been
produced. It should also include anciliary facilities even if located outside of the project
foolprint. To state that it is just restricted to construction activitics isn’t compictely accurate and
goes againsl what was committed to in TOCA.

As per TOCA 1.1: “Develop, implement and maintain an Enviromnental Managenient Plan
(EMP) jor the Project to demonstrate how the design, construciion and operation, including
maimtenance, of the Project... " Enviromnental aspects are considered in the design of storm
water management systems, soil management and placement, etc.

« Is the preparation, review procedure and timeline for environmental work plans (EWPs) s defined
somewhere? Are the review criteria defined? Can the EWDs be shared with agencies once
approved?

Objectives, p. 1-2:

*  KPIs arc different than requirements. KPIs measurc/cvaluate suceess al implementing the
requirements, Supggest stating something like: The EMP will help achieve compliance by
establishing projeci-wide environmental requirements and identifying the key performance
indicators that will be used to measure performance in relation to those requirements.

+  Who will be monitoring the KPIs? How will they monitor them? What are the consequences of
not achieving acceptable levels of the KPIs (and are acceptable Igvels of KPIs defined
socmewhere)?
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Section 2 — Project Scope
Reviewed by Cassandra Caunce, Joanna Hirner and John Kelly

Number sequence is incorrect from s, 2.2 onward

Pot-holing, p. 2-5
» If pot-holing is done within the fisheries sensitive zone of watercourses or other environmentally
sensitive areas, what mitigation measures woutd be applied?
e What would prevent pot-holing from being conducted outside the fisheries sensitive window?

Clearing, p. 2-5
¢ Tlow will invasive plant materials be dealt with to prevent their spread on and off site?

Ancillary Facilitics, p. 2-7
¢ Locations of all ancillary facilities should be provided, Also, please confirm that the
requirements under the Environmental Certiticate and EMP will apply to these facilities as well.

Section 3 — Environmental Management Program
Reviewed by Cassandra Cannce, Joanna Hirner and John Kelly

Organization Chart Figure 3-1, p. 3-2
s If possible, could the names of cach of these people in the chart be provided to agencies? It may
not be appropriate to do this within the CEMP but it will be useful to provide this information to
agencies under separate cover and keep it updated.

Environmentai Manager, p. 3-4
« Generally, there appear to be too many responsibilities for one person to deal with, Suggest that

there shoutd be multiple environmental managers and/or some responsibilities should be
delegated to other members of the Environinental Management Team,

e Bufler #4; How will Environmental Manager integrate the environmental pregram into other
design-build processes? This is much easier said than done, and is key to ensuring that
enviromnental requirennents are met in the best, most effective way possible.

o Last sentence: “Liuison is expected to include regular teleconference calls and/or other
mechanisms.” Suggest that this liaison be formalized as much as possible with frequent,
structured and regularly scheduted meetings and/or teleconferences, to ensure regular and
frequent communication.

Environmental Quatity Manager, p. 3-5

¢ There are some concerns around this rolc being filled by someone within Kiewit/Flatiron (KF),
because this means that Kt is essentially auditing itself, which could raise questions about
impartiality. Tt would be better if audits were conducted by the Authority or some other
independent body.

Environmental Monitors, p. 3-6
s 3rd paragraph: Another important determinant of environmental sensitivity is the location (i.c.
higher cffort should be undertaken in areas with intact natural habitat and/or (potential) presence
of fish and wildlife, especially species at risk).

Environmental T.iaison, p. 3-8
+ “Environmental liaison wiil respect overriding Project communication protocois™ — Please clarily.
Wil these protocols be summarized in the EMP?
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Environmental Reporting, and Submittals, p. 3-9
o Will all of these documents be made available to agencies? There is a requirement under the
TQCA to provide opportunity for agency review and commeni for the CEMP and FWNMCP, but
not (as currently understood) a similar requirement for the other types of reports and plans.
However, agencies will likely be interested in these other documents and would like access to
them in a timely manner (i.e. before or early on in the activitics for the EWPs and EQMPs, and as
soon as possible following activities for the various reports).

Environmenta! Permitting, p. 3-9
* Suggest that another important responsibility within this section be to ensure that construction
personnel understand the requirements of the permits (i.e. not just distribution of permits, but also
ensure that permit requirements are read and understood).

Environmental Cality and Environmental Auditing, p. 3-10
+ What is the timeline for preparation of the EQMP? i seetns appropriate that the EQMP should
be prepared and in place before construction begins,

Environmental Conrpliance Objectives, p. 3-10
s Are the Environmental requirements of the DB Agreement going to be summarized in the EMP?
s Please include the corporate environmental policies of both Kiewit and Flatiron the appendix as it
is not available on either of the company websites..

Cnvironmental Compliance Targets and Indicators, p. 3-10

* “General environmental compliance targets for construction, ,.” — the wording here is weak,
Wouldn’t the general environmental compiiance target be 100% compliance will atl
requirements, all the time, regardless of where the requirements came from (ie. Permit, EMP)?

s Reference to criteria in contract documents being used for KPI is irrelevant to the EMP unless
those criteria are summarized in the EMP. Coniract documenis are not readily available to
members of the JAERC or public.

s “.specilic targets may be specified in permits.” — Incorreet inference, Permits do not contain
targets. They contain requirements that must be complied with.

Section 4 — Air Quality and Dust Control Plan
Reviewed by Cassandra Cannce

Baseling Environmental Values, p. 4-2
*  NOis Nitric Oxide {not Nitrous Oxide} and Nitrous Oxide is N;O (not NO).
¢ Where it states that baseline air quality conditions were good; what are the baseline conditions
cxactly? Do you have average results for each of the CACs and GHGs? These numbers will
serve as a base for the KPIs,

Potential Construction Impacts, p. 4-2
o Include hospitals, other health care facilities and daycare facilities as sensitive receptors,
¢ Consider adding signage along the highway in areas where traffic is expected 1o be congested for
tanger periods of times to ask drivers 1o not idle their engines - especially during summer months.

Environmental Management Strategy, p. 4-3
o Despite that there will be separate plans for each segment, there are over-arching requirements
that will be in each plan, Details should be here to guide the formulation of the segment plans.
¢ Will there be a plan for the bridge segment which is slated to start construction in 2 weeks? Will
that segment have its own plan or will it be covered off under this plan?
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Key Performance Indicalors, p. 4-3
« A plan being prepared doesn’t give an indication of performance. KPTs could inciude # of
complaints about dust, compliance with penmits, % above/below standards for measured AQ
parameters (eg. PM10}), annual tommes CO;e produced, ctc.

Equipment Emissions, p, 4-3

*  What abow! frequency of vehicle maintenance? Checking for optimum tire pressures? Training
on emission-friendly driving styles? Operating minimal atnounts of equipment during off-peak
hours on days with poor air quality (reduce load impacts)?

» How does the anti-idling protocol tie into cold starts? If the equipinent needs to idic to eliminate
“cold start” conditions, what arc the parameters that gauge when this ioves into an idling
situation?

Monitoring Strategy, p. 4-5

+ How frequent will the Environmental Coordinator and/or Enviremnentai Monitor undertake
qualitative air quality monitoring? How frequent will they be on the job site?

+  How will the exhaust systems be checked? Visual opacity inspection? Please clarify,

+  With respect to repairs being done in a reasonable time frame — who defines what is rcasonable?
Expectations should be more clear.

» The construction pian is likely somewhat figured out by now. The areas ol intensive and
prolonged activities are likely known and should be identified in this plan or the segment plans so
that planning of appropriate ambient air monitoring can be carried out.

Section 5 — Archacology Plan
Not Reviewed by MOE

Section 6 — Construction Ilealth and Safety
Not reviewed by MOE at this time

Section 7 — Construction Waste Management Plan
Reviewed by Cussundra Caunce

- Preambie, p. 7-1
s [t is specified that this plan will only cover non-hazardous solid waste however in section 7.8,

tiquid wastes are addressed. Please clarify.

Key Environmental Performance Indicators, p. 7-4
o  KPIs would be:

o volume/weight of materials recycled, landtilled or reused by type.
o % compliance with EMP (% of successful inspections)
o Materials used and recyclefreuse rates

BMP - Detajled Planning for Non-Hazardous Solid Waste Management, p 7-4

¢ Non-hazardous waste includes cured concrete. Limited pours are expeeted so what is the plan for
dealing with excess concrete, if there is any?
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General Non-Hazardous Solid Waste Management BMPs, p.7-5

o Last bullet: “Remove any non-hazardous solid waste material that is inadvertently dumped by
construction personnel in or adjacent to watercourses or other environmentally sensitive arcas and
dispose off-site in compliance with applicable environmental requirements.”

¢ This shouldn’t be happening to begin with, especially in ESAs. Would suggest stepping up
training on the importance of using waste receptacles and respecting boundaries of ESAs and
watercourses. I understand that things do “happen” however the way this is written makes it
sound like it’s no big deal when it does happen. Are their consequences for persannel who don’t
follow site rules? What about the “environmental contract” workers sign when they are trained
appropriately? Perhaps a bullet should be added regarding proper materials handling.

* The first bullet on the page relerencing handling of used oil should be removed as it hazardous
waste se il doesn’t befong in this plan, per the scepe.

Site Clearing and Excavation, p.7-6
* Recycling section - With regards to excess lopsoil: if all soifs in the ROW are deemed
contaminated at 11 fevels, perhaps the reference here should be that all cxecss soils removed from
sitc will be handled in accordance with the contaminated sites plan?
¢ ' How is managing contaminated soiis a recycling measure?

Section 8 — Contaminated Sites

Reviewed by Cassaidra Caunce and Afan McCammon

General Comments

s The EA Application project corridor sereening information (i.c. preexisting soil/water/vapour
characterization information; initial “Tier” classifications; etc.) should be combined with final
design and proposed construction information (i.e. property acquisitions, areas of proposed soil
disturbance/deposition, etc.) to develop this CSMP and any associated sub-plans as committed to
in the TOCA as modified by MOE EA commentary. It is MIOE’s preference that this
information be graphicaily presented on aerial photo base maps so that proposed
soii/walter/vapour characterization work can be conveniently evaluated against ministry
statutes/regulations/guidance, We do not curvently see this data compilation and accompanying
analysis in this CSMP or the drafi proposed “Geoenvironmental Site Assessment” dated May 28,
2009.

¢ Accompanying the graphical presentation of baseline infermation should be the proposal for
supplementary investigation including details on sampling locations and media, analytes, QA/QC,
etc. We request that the proposcd supplementary work also be presented graphically with text
description as necessary.

e The commitment to reasscss “Ticr” classifications following collection of supplementary
information is presently missing from the CSMP.

Specific Commenis

Introduction, p.8-1
»  Why is surfacc watcr not being incfuded here? At least on a basic level, possible surface water
contamination can be identified visuaily and should be considered in the plan.

Bascline Environmental Resources, p. 8-3
¢ What are the results, to date, of the property assessments with regards to the Tier Ranking
System? How many sites were identified in each level?
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Environmental Management Stratepy, p. 8-2
¢ The MOU does not apply to groundwater or surface water. Tt exclusively deals with zine, lead,
cadmium and chromium in sciis.

Management of Seils/Groundwater on New Right-ot-Way, p. 8-3

¢ How much land is being acquired and designated new right ot way? MOE was under the
impression that the project works within the cxisting ROW, This could have significant
implications with to CSR and CSRA.

¢ What defines “designated” and “other”? This is nol clear.

s “A more detailed plan will be developed to address site specitic assessment (sampling) and
remediation for Tier | and Tier 2 sites...” Is this the GSA that was submitted to MOE for
review? Please clarify.

¢ The “more detailed protecol (that) will be developed to manage potential encounter with
contaminated media...” should be included in this EMP,

Disturbance to Existing {Pre-Project) Right-of-Way, p. 8-3
» “Management of materials along the existing highway right-of-way will comply with the MOU.”
This should read “compliance with Provincial legislation” as the MOU does not provide an
exemption for the project to ignore the law. All the MOU states is that you will follow the law
withaut getting tied up in legal process. Perhaps a section in this Contaminated Sites Plan should
summarize the infent of the MOU to avoid confusion. There is concern that the MOU is being
ntisinterpreted.

Continued, 3™ Butlet, p. 8-4
o In arcas necar walcrcourses, the freshwater standard should appiy.
* MOE requests a list of the “appropriate off-site disposal sites” that are being considered for this
purpose. The agreed preferred sites should be referenced in this plan.

Key Environmental Performarce Indicators (KPIs), p.8-4
+ Measurable KPIs would be Number of contaminated sites/areas encountered, % successtully
remediated.
+  Suggest re-ordering the two builets. The requirements under Provincial law trump the MOU.

Best Management Practices, p. 8-5

» 2™ Paragraph: Regardless of space constraints, if you don’t know what you are deating with,
how can the soil be disposed of and transported appropriately? Perhaps moving it to another
temporary location along the ROW (such as an inferchange) would be more appropriate and cost
cffective?

¢ It should be noted that a landtill will not accept waste that has not be previously characterized.
Soil must be characterized belore it is sent for disposal,

e 3" Paragrapl: Who decides what appropriate constituents of concern arc?

s 5 Paragraph: It is stated that the DB Contractor will promptiy mitigate, remediate, document
the newly created contamination. To be clear, perhaps adding that this should be done in
accordance with the spill response portion of the EMP?

»  Since contract documents are not generally available to all, please clarify what the follow up
actions and timelines for those actions are.

Monitoring Strategy, p. 8-6
» Ifsoils being imported are suspected as being contaminated, they should be sampled at the source
before moving, If they are contaminated, a CSRA will be required. Any soils that are imported
at IL level need to be documented as well. Also, it should be noted that some sites in the project
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will have more stringent requirements for imported soil. Considerations of soil quality in areas
for habitat compensation and vuincrable drinking water wells, for example.

Section 9 — Emergency Spill Response, Containment and Management Plan
Reviewed by Cassandra Caunce

Baseline Environmental Resources, p. 9-2
¢ What is the threshold for “a major spill that cannot be properly handled internalty”?

Potentiai Construction Impacts, p. 9-2

*» The text infers that the largest possible spill volume will be up to 160 L. Is this to say that the
maximun amount of a substance contained in machinery or in storage is 1001.7 The generators
used for the bridge pile driving hammer contain S000T, cach. Alse, how much water do the
cofferdams hold? Should one of those be breached during a concrete pour, what are the
implications?

» The cxient of damage is also determined by the receiving environment, This should also be
considered.

Environmenta] Management Sirategy. p. 9-3

o 3" Bullet: Ata minimum, ail spills should be reported internally wsing a standardized reporting
form. In addition to being environmentally responsible, it's valuable [oss control information.
These protocols should he included in the TMVP,

»  Where are the spill reporting protocels and what do they contain? How will they be cnforced?
This information should be in the plan.

+  What are the detailed contingency measures, specifically for the Fraser River? Again, this is
direct out of TOCA. The details of these plans should be included in the EMD,

Responsibilities. p. 9-4
¢ Ifoperations are going to run 24 hrs a day, will a fully trained ER Coordinator be on shifl for
each segment at all times. Also, an alternate should be designated. Effective communication is
critical.

Spiil Response and Spill Clean-up, p. 9-5
* In the outline of initial spill response, cnsure that the spill area is safe for the responder and
personnel on site before entering the area. Suggest adding a builet to the end of the list; Once
spill has been dealt with, complete a written spill report and submit to the site supervisor.

Debriefing, p. 9-§
¢ What is the definition of a significant spill? Toxicity of substances spilled should define, in part,
what constitutes a significant spill.

External Notification Contact Table, p. 9-7
*  The MOE Conservation Officer Service does not need to be notified in a spill emergency, Il the
presence of a CO is needed, PEP will deploy. However, MOE staft (Cassandra Caunce and
Joanna Hirner/John Kelly) who have been explicitly assigned to this project should be notified in
addition to PEP in the event of an emergency.

Key Envirenmental Performance Indicators (KPIs), p. 9-7
o Spilt frequency and severity are important KPIs,
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Spill Kits, 9-8
o Adjacent (o spill kits, post summary of spill response procedures to follow so that expectations
are clear and reinforced.

RefucHing Maring Equipment, p. 8- _

s Given construction is imminent, these procedures should already be developed and be here in the
EMP. More detail is needed. For example, river booms should be kept on site and boats
designated for response should the booms need to be deployed. If visual inspection for
hydrocarbon releases wilk be done on the river, how does this take into account the night time
operalions and fast flow of the river? These are the types of considerations that should he
detailed in the EMP.

Section 10 — Environmental ¥lonitoring Plan
Reviewed by Cassandra Caunce, Joanna Hirner and Jolin Kelly

General Construction Monitoring, p. 10-1

o First paragraph: Most of the key performance indicators are about creation of pians, rather than
implementation. [t scems that the role of the Environmental Monitor is to monitor
implementation in the field; someone else in the environmental management tcam should be
monitoring whether or not the appropriate plans have been created.

» 4" paragraph: With respect to periodic site visits, this is vague. To ensure that the level of
monitoring effort is appropriate and that monitoring is done on a regular basis, monitoring
schedules and the eriteria and conditions under which different levels of monitoring effort are
required should be betier defined. :

Continued, p. 10-2

¢ Environmental Monitor duties - Field checks are a primary source of information for compliance.
Shouldn’t most of their time be spent in the ficld?

s Weekly monitoring reports should aise incluade a sommary of spills reported and inspections
conducted per EMP. Perhaps an inspection checklist should be developed based on the
commitments in the EMP and completed each week?

» Bottom of the page: Given this is a public project, wouldn’t it be prudent to develop a SharePoint
site (or something similar) where all enviromnental reports can be archived (after being
approved) so that they are available on a self-serve basis for the IAERC? Utilizing SharePoint
allows MOT/TI Corp to control access {o the documents. This is being done for the SFPR project
and is quite effective,

Monitoring Summary by Component Plan, p. 10-3
+  Will the monitoring results from these component plans be included in weekly or monthly
reports? What is the monitoring frequency?
s Tt would be uselul 10 have a detailed summary of the actual monitoring that is going to be done
and who is going to do it instead of copying text from the sub-plan. A bulleted list of what is
being monitored would be more appropriate here for the purpese of clarity.

Example:
Air Quality

® Exhaust systems — pass/iail
] Monthly resuits for PM10, PM2.5
° AQ Complaints
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Monitoring Swnmary by Component Plan — Noise, p, 10-6

¢ This component plan should also include the monitoring of noise and its effects on wildlife (eg.
any active nests along the corridor}, not just residents and schools.

¢ 2nd paragraph: “Environmental monitors qualitatively (ie., subjectively) monitor effectivencss of
consiruction noise mitigation...” Docs this just incan that although the monitor will not have
equipmert to quantitatively measure noise levels, he or she will make a judgment call about noise
levels based on what he or she is hearing? Should a monitoring plan not be specific in its
methods and be quantifiable?

Surface Water Quality. p. 10-7
+ Note that somne of the comments in the Surface Water Quality Plan apply to information in this

section,

Section 11 — Environmental Training Plan
Reviewed by Cassandra Caunce, Joanna Hirner and Joltn Kelly

Commitment, p, 111
» It is expected that all subcontractors for the project will be expected to adhere to the requireinents
under this EMP. Will they be trained in accordance to this plan as well?

Regutatory/Institutional Requirements, p. [1-2
¢ The training is required as a component under the EA Certificate and TOCA so it is an explieit
regulatory commitment.

Advanced Level Training, p, 11-3
¢  Why not include all environmental surveys and, if available, their results in this training? Also,

in the training it may be of some interest and significance to include basic biology of at least
species at risk in the area and their life history and basic habitat requirements as this would aid in
the understanding of why it is so important to follow appropriate mitigation strategies, and could
increase interest in these species which would shnuitaneously increase the desire strictly enforce
and follow environmental guidelines.

» Last builet: 'This pait of the training is particularly key given the audience, and should inciude
training and discussion on how to incorporate environmental vatues into design, and the
importance and requirements to do so. A key point is that avoidance is the best way to reduce
enviromnental impacts, and avoidance is done through design; no mitigation or compensation
measure can 100% prevent or account for loss of habitat.

Basic Level lraining, p. 11-4

»  Under site orientation, there is a reference to environmental policy. Is this referring to
Kiewit/Flatiron policy? If so, the policy should be inciuded in the appendix of the EMP.

s Locations of sensitive areas should be shown in the field, not just shown on maps, to prevent
confusion. The methods used to delineate and demarcate environmentally sensitive areas in the
field should also be clearly communicated, and sources of confusion anticipated and prevented.

» Last sub-bullet under site orientation: Suggest specitying training for both non-hazardous and
hazardous waste.

Advanced, Basic and Tailgate Level Training
+ The name “tail gate training” suggests that this training will be conducted on site at the beginning
of the day, 1o discuss site specific issues that can or will come up during that day, However, the
example topics seerm more general and less site specific, and in many cases more effectively
delivered in a classroom setting. These two different types ot training should be separated out.
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Both serve important bul separale purposcs, and both types of training should be part of the
enviromnental training plan and part of environmental training,

¢ There is nothing in the training section that addresses the identification of ESAs by employces or
speeific species identitication. The Raptor Management Plan (p. 13, 2™ paragraph) states that in-
haousc environmental sensitivity training will occur with construction personnel. The Raptor
Management Plan also states that training will include a component on raptor nests and
disturbarce indicators, 1t is recommended that species identification be added and this should be
included in this CEMP docwinent as well. Training on ESAs should include how signiticant it is
to have them well marked on design drawings and in the field so that all personnct fully
understand where these areas are and why they ave ESAs.

¢ In Section 12.7 (Key Environmental Performance Indicators: page 12-29) it states that
.. targeted environmental training on protection of fish and fish habitar to supervisors and crews
working in and around water” will be delivered. Who delivers this and why is it not listed in this
training section of the CEMD.

Section 12 — Fish Habitat Management Plan
Reviewed by Joanna Hirner and John Kelly

Baseline Environmental Values. Table 12-1. p. 12-3
»  Abbreviations used in L'able 12-1 are not defined anywhere (i.e. fish habitat type, other fish
presence).

Regulatory/Institutional Requirements, p. 12-20
¢ The provincial Wildlife Act also applies in terms of conducting fish salvages in advance of in-
stream works (a fish collection permit is required under the Wildlife Acr).
s Additional guidelines that apply to riparian revegetation are the Ministry of Environment’s
Riparian Restoration Guidelines (March 2008) and Tree Replacement Criteria (November 1996)
(the latter is referred to in Section 12.6).

Envirommental Management Strategy, p. 12-22
¢ Last bullet: Which BMPs will be imnplemented? Those listed in Section 12.5, and/or Section
12.8, or are there others?

Port Mann Bridge subsection, p. 12-24:

o 4" paragraph: Which BMPs arc being referred to here?

o Lausl paragraph: Materials will be “disposed of at a suitable location” and the “I4ERC and
affected municipalities will be notified”...should this not read that they would be consuited rather
than simply notified. Soils should also be handled in accordance with the Contaminated Sites
Plan and Soil Stripping Plan.

Brunette River subsection, p. 12-24
+ How will impacts to Nooksack Dace and their habitat be avoided or miniinized? The Nooksack
Dace recovery teamn and/or relevant experts should be consulted

Generat Riparian Requirements, p. 12-25
»  Shoreline and riparian protection zones should also be clearly demarcated in the field, and steps
taken to ensure that these boundaries are accurately defined and alf construction staff understand
these boundaries and how they are marked.

¢ How will it be confirined that riparian habitat design will maintain pre-developinent flow regimes
and surface water quality? Also, the words “where feasibie” suggest that there may be additional
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unexpected habitat impacts associated with situations where thesc things arc not “feasible”. How
will these additional habitat impacts be dealt with?

Culvert Extensions and Replacements, p. 12-25

* How will fish passage be maintained or enhanced where cuiverts are to be replaced or retrofitted
on fish-bearing watcrcourses?

¢ Reference to Table 15-2 should be 12-2.

o All 5 of these bullets are verbatim from the TOCAs (12.31; 12,32; 12.35; 12.36; and 12.38)
however, the 5th bullet is incomplete and should include the foltowing: 3 years of post-
construction monitoring and that if 90% of vegelation suivival has not been achieved, the
applicable regulatory agencies may requive an additional monitoring period.

Table 12-2 Culverts that Require Replacement for Fish Passage, p. 12-26 to 12-28
»  Arethe dimensions listed the current diinensions or the proposed dimensions of the culverts once
replaced? '
¢ The last three rows of the table are missing information provided for all other culverts in the table
(p., 12-28).
*  Also, several watercourses/culverts named for culvert replacement in TOCA commitment 12.11b
are not listed here (all of the Section 4 culverts are missing from this table).

Key Enviromnenial Performance Indicators (X PIs), p. 12-29
*  4th bullet: A better KPT would be some measure of the effectiveness of this training (e.g. number
of incidents of clearing within riparian boundarics, number of incidents of sediments or other
deleterious substances entering streams, ctc.). These things presumably will be tracked as part of
environmental monitoring and thus could be easily quantified,

Best Management Practices — Timing Windows, p, 12-30
» [Lasi paragraph; Will a SDMP be developed for cach stecam crossing and ditch reiocation? How
far in advance of construction? Who will prepare and review these plans?

Best ivanagement Practices, p, 12-31
o 1% and 2*° paragraph: What are the appropriate construction BMPs? Are the appropriate
construction BMPs described in more detail somewhere else in the EMP? Please refer to where
these BMPs are otherwise described. In particular, [ assume that “water/sediment management”
is deseribed in more detail in Section18.0 of the CEMP; please refer to this here,

Best Management Practices, Page 12-32 _
* 1" paragraph: What is the possibility of using a bubble curtain at all times? Are there issues
with that as opposed to just using it when noise levels reach 30 kPa and above?

Monitoring Strategy, p. 12-32
o 4" paragraph: How long will monitoring occur? (eg. 3 ycars) Is a timeframe outlined in the DFO
authorization?

Section 13 — Hazardous Waste Management and Spill Plan
Reviewed by Cassandra Cauce

Baseline Environmental Values, p. 13-2
s Atthe end of the paragraph, ESAs are specitically mentioned to be at risk from hazardous waste.
Impacts to the enviromment, in general, and human health should be noted.
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Reguiatory/Institutional Requirements, p.13-2
o Incorrect reference to the Waste Management Act. This should be the Envirommental
Management Act.

Environmental Management Strategy, p. 13-2
o “Field personnel will receive orientation-level training”. Please use consistent terminology 10
avoid confusion. The Training plan identifics this as Basic Training.
o Please clarify what “fiether hazardous waste handling training” will be. Will workers be
required to be cettified in TDG tfor handling hazardous waste?

Key Performance Indicators, p. 13-3
e Re: Waste Stieam Profile form - a sample copy of this form should be included in the EMP to
chsure consistency in recording information.
s “Spills of huzardous materials must be remediated effectively...” Who decides if something has
been remediated effectively? What are the procedures?

Best Management Practices — Hazardous Waste Stovage and Handling, p. 13-3
s  All hazardous wastes should be in a centralized location that is secured.

Continued, p. 13-5
+ There is a reference to the District Environmental Department that approves all hazardous waste
vendors. Is this a departinent of Kicwit/Flatiron? It is suggested that for this project, that MOE
can provide assistance here.

Section 14 — Marine Communication Strategy
Not reviewed by MOE

Section 15 — Noise Management Plan
Reviewed by Joanna Hirner and Joitn Kelly

Preamble, p, 15-1
e “The plun excludes consideration of noise mitigation design for operation...” TOCA 10.6 states
that noise mitigation measures are to address potential project-related operational noise impacts
on residential areas.

Introduction, p.15-2
o previously identified noise-sensitive enclaves”. How and why were these areas chosen?

Environmental Management Strategy _Noise Assessment, p. 15-4

¢ Will the model to predict construction noise take into account baseline numbcers for current noisc
associated with the corridor {eg. hwy and rail noise) in conjunction with the predicted use of
particular construction machinery? This may or may not affect final output of predictions.

« Last paragraph after the bullets: “Consfruction noise mitigation may be constructed in advance
of construction where the sensitive receptors listed....exceed Ld 80 dBA und Ln 65 dBA at the
recepfor.” What are the factors facilitating the decision to construct in advance or not, mitigation
measures...part of this statement implies that a threshold for noise has been identified, yet, there
is no clear explanation as to why mitigation may or may not he constructed in advance at that

threshold.
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Key Environmental Performance Indicators (KPIs), p, 15-7
o 3yrd bullet: Target training/awareness program shouid probably include all workers, not just night
time workers (or at least those day-time workers using machinery excecding the aforementioned
thresholds for mitigation),

Best Management Practices (BMPs) _General Measures, p. 15-7 and 15-8
¢ Include neise mitigation measures in this bullet, as it is stated to be the noisiest activities.

Spccial Mcasures {Temporary Noise Bartiers), p, 15-8
» It states that these measures may be considered. Why would these measures not be considered in
highly sensifivc areas, and if they arc not considered, is this because a better measure has been

designed?

Monitoring Strategy, p. 15-6

s “dn independent noise consultunt will be retuined... if required...”” What would determine if a
consuitant is required? Complaints; and/or on-going monitoring indicates noise has increased
bevond the predicted or previously monitored result?

o 2" paragraph: “Environmental Monitors will gualitatively (ie. subjectively) monitor...”" A
monitoring plan that follows a specific protocol measuring pre-determined variables wilt be better
able to documment data rather than having it subjectively designed.

s 1™ bullet: “..duration and timing of measurenients will be sufficient to represent the conditions
feg. weather conditions) that wonld huve most likely led 1o complaints...”. Plcase clarify this
statement as its meaning is unclear.

Section 16 — Soil Conservation/Stripped Organic Material Management Plan
Reviewed by Cassandra Caunce

Environmental Management Strategy, p. 16-3

¢ The site specific EWPs that are to be developed should include provisions {or contaminated soils
as well. Important eross-reference.

Best Managerrent Practices. p. 16-3
+ For management of stripped materials, tirst bullet: What’s the plan it it isn’t possible to place
materials > 30 m adjacent to ESAs and watercourses? Sinec the soils along the highway are
being assumed contaminated with heavy metals at the 10. level, this is important to consider,

Section 17 — Structure Demolition Management Plan
Reviewed by Cassandra Caunce

Potential Construction Impacts, p. 17-2
» Inthe bulleted list identifying waste materials that may be generated;
o Was asbestos in asphalt considered?
o Is paper and otfice waste truly a demolition wastc?
o Paint— Given the bridge was constructed in the 1960’s, there is the possibility that PCB
was used in the pigment for the paint. This should be considered.

Environmental Management Strategy, p. 17-3
¢ Other than the existing Port Mann, what other larger structures could be demolished?
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Site Specific DMPs, p. 17-3
¢ DMP is not defined. Assuming iCs “Demolition Management Plan™?
* Please provide a list of structures that are anticipated to be demolished at this timne.

Key Performance Indicators
¢ A good indicator would be recycling rates,

Best Management Peactices, p. 17-4

o 3"%bullet: How de you plan on identifying the hazardous waste in a structure?

o 6"bullet: “Mitigation plans will be developed to avoid soil erosion and shallow slope
movemeit... " Theoretically, there should be an idea as to what this plan will be based on the
current design proposat for the project. What is the status?

e Arc there specific plans to prevent sediinent-faden water from entering watercourses duting
demolition?

Section 18 — Surface Water Quality and Sediment Control Plan
Reviewed by Cassandra Caance, Joanna Hirner and John Kelly

Overall Cominents
s Suggest careful reconsideration on the use of the term “waste water”, Waste water should not be
flowing/discharged from construction sites. Poliution is prohibited under EMA. Another option
is to cxplicitly define “wastewater” in the introduction to be so that there is no confusion.

Potential Construction linpacts, p. 18-2
s With respect to water quality impacts, there iy also a greater risk of contamination fromn fuels and
lubricants used in the machinery located on the trestle and this should be mentioned.

Environmental Management Strategy, p. 18-4

e |7 bullet; Site-specific Sediment and Drainage Management Plans (SDMPs) should be provided
to the IAERC for review and comment,

o 2" bullet: Please clarify the second bullet — “two sets of pre-construction water quality
sampling” wiil be conducted. What constitutes a set and when will they be conducted?

o 8" and 10" bullet: Where guidelines and objectives are mentioned, is this meant to be the BC
Approved Water Quality Guidelines (British Columbia 2006)? MOE assumes that the guidelines
for protection of aquatic lifc or drinking water criteria will be applied where appropriate? Please
be as explicit as possible.

Kcy Performance Indicators, p. 18-5
¢ s the “site by site” water quality monitoring plan complete yet? As a KPI this appears rather
vague, the parameters used for the trend monitoring would be better suited as the KPls to menitor
water quality.
s Note that these environmental performance indicators (along with other water quality criteria) are
better indicators of the effectiveness of environmental management than the key perforinance
indicators defined here.

Table 18-1: Minimum Water Quality Requirements, p. 18-5
¢ Any water that has been in contact with uncured or partly cured concrete, has a pH outside the
ailowable range and is turbid greater than 25 N'TU must be isolated for treatment prior io release.
* Regarding pH monitoring, if the ptl should change 1/- | unit, investigation into the reason why
should be conducied and corrective actions initiated, This is particularly important when concrete
pours are occurring (per MOE Standards for Instream Works, March 2004).
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Best Management Practices, p. 18-6
¢ Recommend reterring to excess water, rather than waste watcr. Discharge of waste water is
prohibited under EMA without a permit. Perhaps changing the wording o “To prevent discharge
to the environment of “wastewater”...” will clarity things here. l.e. calling it wastewater may be
okay as tong as you are clear that wasicwater discharge to the environment will be prevented and
wastewater will be treated as appropriate before any release.

Wastewater Management, p. 18-6
¢ How frequently will discharges be monitored?
«  What other factors will be monitored in addition to TS$ and pH?
s Please specify what the parameters are for wastewater that will be contained and treated.

Erosion Prevention and Control. p. 18-6

¢ ‘The tirst word of each of the first 3 bullets is “minimize”. Pleasc cxplain how this will be dong,
even if only by exanple.

¢ 3" Buller: In the event of high volume overland flow, what contingency measures will be put in
place?

o 6" Bullet: Clarify the type of seeding is going to potentially be used for stabilization. Also,
ensure that stabilizers are free of particulate that could contribute to sedimentation, Disturbed
areas should be covered as soon as possible {preferably immediately) following disturbance

Continued, p. 18-7

o 7" bullet: In reference to soil stockpile arcas and volumes, covers should always be used,
cspecially during rainfail. Will stockpile sizes be monitored and controlled? When is a stockpile
too big?

« 12" bullet; How will isolation be conducted to prevent water quality impacts and iinpacts to
adjacent areas where stream flow will be diverted to?

o 14" bullet: Any replanting will obviously be done with native species specific to the local habitat
conditions. This should be included here.

o 15" builet: Erosion control measures that are deficient should be corrected imnediately where
deficiencies arc causing the release of sediment in to walcrcourses. '

o 16" builer: How often will erosion control measures be inspected?

¢ Second last bullet: How will wheel washing be done given the broadness of the project?

o Last Buller: “Maintain or reduce existing flow velocities to stop erosion at discharge points.”
How will this be done?

Concrete Works, p. 18-8

¢ Given the size of some (he pours for concrete, is there a check that can be performed to ensure
that the concrete is properly cured after 72 hours to ensure that it has been rendered inert?

¢ Open bags of concrete should be secured against rain as well,

*  Asthe pouwrs are taking place, what is going to be done to ensure that there are no impacts outside
cofferdams and such? MQOLE BMPs also state that a pH change of 1 warrants implementation of
emergency measures to protect fish and fish habitat

¢ Last bullet: Will containment facilities for these purposes (truck washing) be provided on site?
These facilities should be used to wash all tools and equipment coming inte contact with uncured
concreie as well.

Marine Excavation, p. 18-9
+ Please confirm that FREMP will be reviewing the dredging ptan.
¢ The example mitigation measures should be applied, not considered, uniess appropriate rationale
can be provided for not applying themn.
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Site-by-Site Monitoring, p. 18-10
+  Once monitoring sites are established, will they be mapped out using GFS or other methods?
Where will this information be recorded and reported?
e Second last paragraph: “In soine cases sampling may be done at muitiple downstream stations..”
When will these cases be? During turbid events? Please clarify
¢ Last paragraph: “Total suspended solids will be sampled and analyzed where nccessary to
supplement or confinn turbidity data.” What is the specific trigger for taking a TSS samnple?

Trend Monitoring, p. 18-11

» Sincc only a linited sampling program will be done, what are the “selected areas” that have been
chosen for this purpose? Please include a list of those sites here. Also, how is it deterinined 1o be
necessary or not, and what is meant by limnited?

¢ Iftrend sampling is only going to be done once per year, at what time will these samples be
taken?

¢ A full data set of all the pre-construction monitoring results is requested by MOE.

¢ Monitoring parameters list: What are the other paraineters? Metals? Salts? Oil and greasc?

Section 19 — Terrestrial Habitat Management Plan

Reviewed by Joanna Hirner and Jolhn Kelly

‘Table 19-2: Animal Species at Risk in the Project Area, p. 19-4 to 19-6

e Peregrine Falcon: states historical use on Port Mann Bridge; however, we now know that
Peregrines are using the bridge again this year, and therefore the table needs to be updated to
reflcet active use of nest on Port Mann Bridge,

*  Necd to have a gastropod section within the table and have QOregon Forest Snail (OFS) included.
In the OFS management plan on page 7, it states that OFS was obscrved within the proposed
ROW (Polygon # P114),

¢ Snowshoe Hare is included as potentially occurring in Burnaby Lake Regional Park; however,
Snowshoe hare is definitely found in and around Burnaby Lake Regional Park. In addition, a
recent comnpilatien of recent (2000 onwards) occurrence records generated through roadkil}
records, animals brought to wildlife rescue centres, ete., suggests that snowshoc hare are found in
several other areas adjacent to the Highway I corridor, including within the Still Creek and
Bruneite River watcrsheds, and in and around Colony Farms. The occurrence records are part of
a draft report under review but MoE will try to provide relevant records to the PMH1 project as
soon as possible.

Environmental Management Strategy, p. 19-8
» 1" paragraph following bultet points: Making sure that construction crews understand the

meaning of visual markers in the field will be an important part of the environmentai training and
“tailgate” meetings.

Pre-Construction Confirmatory Surveys, p. 19-8
¢ Please provide more detail on what kind of surveys will be undertaken for which specics, and/or
refer to documents that provide this additional detail (various wildlifc management plans, Fish
and Wildlite Mitipation and Compensation Plan, etc.?). Also, how is it determined when pre-
construction surveys will be required?

Raptor and Heron Nest Surveys, p. 19-8
o The timing window listed here in the ' paragraph (January 31 — August 15) for both raptors and
herons should be changed. For Great Bilue Herons (GBHE), the timing window is Jan 15 - Sept
15, and for specific Raptor species found along the ROW, see Raptor BMP page 22 {cg. the
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above window would also cover Red-tailed Hawk). Please see the GBHE BMP Factsheet
(attached),

Raptor and Heron Nest Survevs. p. 19-¢
¢ Is the site speeific nest monitoring program described in the heron mitigation and monitoring
plan? Ifnot, MOE would like to see a copy of the plan for the program and would like to see the
data generated by this program.

Pacific watcy shrew, p. 19-9
*  The reference “British Columbia 2007” is not in the references cited list. I assume you mean
“Habitat suitability/capability modeling for Pacific water shrew” and/or “Species account and
prelintinary habitat ratings for Pacific water shrew (Sorex bendirii) using TEM data v.2"?

Migratory Rird Nest Surveys, p. 19-10
¢ The nest survey protocol in Appendix 8 does not reflect the comments that werc provided by
Joanna Iirner, MOE, made via email on April 29, 2009. The most concerning is with regards to
the third comment about clearing being initiated as soon as possible following the last survey (i.c.
within 24 hours) because allowing clearing to start later than this within the 10 day period greatly
incrcases the chances that a bird will initiate nesting between the last survey and clearing,
resulting in a violation of the Wildlife Act and/or the Migratory Bird Convention Act.

Timing of Construction, p. 19-10
e 3“builet: The timing window again for GBIILs is January 15 — September 15 and raplors is
specics specific (page 22 raptor BMP),

Listed Plant Species and Plant Communities, p. 19-10
¢ "Unavoidable impacts will be mitigated in the field drwring construction”. What is an
unaveidabie impact and how can you mitigate in the field without proper consultation to decide if
the mitigation measure is going to be enough for whatever this impact is. Tt is suggested that if
there is indeed an unavoidable impact, that this impact be reported and mitigation measures for
the specific area be reviewed,

Continued, p. 19-11

*  3rd paragraph: “..demands of the Project schedule may not abways allow time for a confirmatory
survey to completed prior to construction” “When a field survey is not possible due to
seasonality constrainis, construction plavming will refy on interim assessment by u wildiife
specialist,..”
Given that at [east some rare plants may be identifiable at the current time, it is possible that rare
plant surveys should be going on right now to avoid the probiem of construction timing
conflicting with the timing of rare plant surveys, show due diligence, and fulfill commitment
14.2. An appropriately qualified professional should be consulted without delay to plan and
conduct rare plant survey work {or areas being cleared this year. An appropriately qualificd
profcssional is not a wildlife specialist as refesred to in the EMP, but instead a field botanist with
appropriate experience and regional knowledge of the flora, familiarity with plant taxonomy,
familiarity with the need for seasonal coverage, and whe will take the appropriate steps in plant
identification (sce the MOE recominended standard for rare plant surveys {or more info:
http:f/www.geog.ubc.calbiodiversity/eflora/ProtocolsforRare PlantSurveys.html), The approach
outlined in the CEMP of establishing risk categories would only be acceptable if al} steps had
been taken to avoid conflicts between rare plant survey timing and construction timing, and only
if a field botanist with recognized expertise in rare plants was employed in determining risk
categories. MOE also suggests that a rarc plant and plant comnnities management plan similar
to those developed for wildlife should be developed by an appropriate QEP.

* Is the vegetation survey program completed?
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Key Environinental Perforinance Indicators (KPIs}, p. 19-11

o 6" bullet: Who is delivering the training on sensitive wildlife/vegetation features?

o 7" bullet: What arc the construction procedures? If they are known sensilive areas and SAR in
particular areas, these EWPs should be under review before construction commences.

* 3th bullet: Has an encounter protocol already been developed? If so, what is to be done in the
case of encountering previously unidentificd FSA and/or SAR. The protocol should be included
with the EMP.

* Suggested KPIs: For training, the number of incidents of clearing within environmentally
sensitive areas, nuinber of incidents of sediments or other deleterious substances entering streamns,
ete. couid be tracked.

Best vanagement Practices (BMPs), p. 19-12

There is a 2008 version of the Pucific water shrew BMPs. The pritnary difference in versions relates to
the range map which has been updated to reflect recent captures so it is not really a problem to be using
the 2007 version, but ideally the most up-to-date version should be referenced. The 2008 version is
attached for your convenience,

Demarcating Known Sensitive Wildlife Sites, p, 19-12
o 2™ und 3" bullet: Making sure that construction crews understand the meaning of visual markers
in the field will be an important part of the environmental training and “tailgate” meetings.
Crews should also be properly informed of any boundary changes.

Conduct Preconstruction Nest Surveys, p. 19-13
¢ What is the procedure to be followed should nests be observed during surveys?

Section 20 — Traffic Management Communications Plan
Not reviewed by MOE

Section 21 — Vegetation Debris Management Plan
Reviewed by Joanna Hirner and John Kelly

Potential Construction Impacts, p, 2 (-2
¢ What about the potential of inproper management of vegetation debris leading to invasive plant
speeies invading an area where it did not previously oceur?

Environmental Management Strategy, p, 21-2

o 2" bullet: .. maintain predominantly native component of riparian habitat compensation areas.”
Predominantly implies a majority but does not impfy 100% and that should be the target. Ifit is
the target, it then can be measured as an indicator of success (KPD).

Key Performance indicators, p, 21-2

» These KPIs appear to be ones that could be further elaborated so that they can more easily be
measured to assess success/failure of objectives.

¢ 1" bullet: Whatis an appropriate buffer zone and are there different methods of cleuring and
grubbing in ESAs (hand clearing as opposed to using a maching) and who checks to ensure that
buffer zones are being respected

o 4" bullet: What is appropriate management of invasive specics and how will one know if
inappropriate management has been conducted?
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Best Management Practices (BMPs), p. 21-3

Buillets 2-4: Ensure that all construction personnel fully understand where these “no disturbance™
and “vegetation to remain” areas arc and the significance of these boundaries.

Monitoring Strategy, p.21-3

Vegetation that goes down alter a songbird nesting survey will be prompily removed. It is good
to have it removed quickly, but a timeframe should be established (ie. within 24 hours).

Section 22 — Weil Water Monitoring Plan

Reviewed by Cussandra Cannce

Introduction

How were these 65 wells identified? Tf the MOE well database was used, this is not sufficient as
the database is incomplete. This is because drill records for wells were not required to be
submitted - strictly voluntary, Reference the EA document and page number if necessary

Baseline Environmental Vajues, p.22-1

Table 22-1 Wells in Project Vicinity

Only 6 of the 65 are vulnerable to the project? How was this detcrmined?

Regulatory / Institutional Requirements, p.22-2

Where do these codes to identify the wells come from? The provincial well tag number should be
used here, ifavailable. Please include a little more detail on the approximate lecation.

Environmental Management Stratepy, p. 22-2

The Groundwater Well Protection Regulation under the Water Act must be complied with as

well.
Should be referencing the APPROVED BC W(Q guidelines, not “A Compendium of Working
Water Quality Guidelines for British Columbia®,

Continued, p. 22-3

Use the terminology in the regulations. Weils are either closed or deactivated. Al closures must
be done in accordance with Schedule 3 of the regulations.

Which wells are going 10 be closed or deactivated? Is the water supply/source going to be
replaced somehow?

“Residences that have their potable water adversely affected by the profect may need 1o have a
suitable supply of water provided.” Ts this anticipated? If se, which wells are possibly going to
be impacted and what is being done to ensure that their water is protected during construction?
Does this take into account weils that will be closed as well?

Key Performance Indicators, p, 22-3

“Shallow dug wells that are deemed vulnerable to ground water quality issues should have water
quality monitoring done...”” The language be more firm in that vulerable wells will have
monitoring done. When will this monitoring be completed and what parameters will be tracked?
What is the fiequency of the monitoring program? Who will be doing this work?

What are the details of the monitoring program? Which wells will be sampled and how
frequently will they be tested? Pleasc identify the parameters and summarize the results found in
the EA application studies. Is there a communication plan in place to inform the well owners
what is going on?
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¢ Well closures must be done in accordance with regulations and submitted to MOE.

Best Management Practices, p. 22-3

o 3“hullet: Please define what you consider 1o be a long duration.

o 4™ bullet: How are flow rates going 1o be monitored? This is a costly process. Moniloring water
tevels monthly would be more appropriate. With respect to “finding alternate sources” — who is
going to do this? :

5™ bullet: Will these valncrable wells be marked? Who is going to inspect the area where the
wells are to ensure that this will happen prior to construction? If a well seat is compromised, it
must be repaired in accordance with GWPR,

o 6™ bullet: How is the quality of fill going to be ensured? Fill around areas of wells should meet
standards for protection of human heaith,

Monitoring Strategy, p, 22-3
* Ingeneral, this section requires a lot more detail.
s “The necessity of water well monitoring will be determined by an appropriate specialist (e.g.,
hydrogeologist) providing assessment...”
o When will this be completed? The infermation gathered in this assessment will guide
what procedures need to be defined in the EMP to protect groundwaler.
© A Qualified Professional (PGeo or PEng) with expertise in hydrogeology or geotechnical
engincering is an appropriate specialist, This is a requirement under GWPR.

Continued, p. 22-4
s "The monitoring of water well levels will be considered in accessible shallow dug welis...” The
language here necds to be more firin. Monitoring of levels should be conducted, not considered.

Recognizing that there a substantial amount of comments to address for the next version of the CEMP,
the Ministry staff dedicated 1o the project would be happy to meet with you te discuss the comments in
further detail. If you have any questions, please conlact any one of us via email or phone as provided
below,

Regards,

e
¥

e I

Cassandra Caunce, BSc. Joanna Hirner, MRM, R.P.Bio
Environmental Protection Officer, SFPR/PMH | LEcosystems Biclogist, SFPR/PMI I
cassandra.caunce@gov.be.ca joanna.himer@gov.be.ca

604. 582-5258 604.582-5362

John Kelly, Ecosystems Biologist, john.kelty@gov.bc.ca, 604.582-5200

Attacliments;
I. Great Blue Heron (GBHE) Best Management Practices Factsheet
2. Joanna Himer (MORE) cmail dated April 29, 2009 regarding the nest survey protocol.
3. Pacific Water Shrew Best Management Practices, 2008 version.

Cc: Jennifer McGuire, Regional Manager, Environmental Stewardship , MOE

Aidan Ballantyne, Environmental Director, Transportation Investment Corporation
Robin Taylor, Enviromnental Manager, Transportation Investinent Corporation

Page22 of 212 MOE-2015-5039




evelop with Care

Environmontnl Guidelinas for Urban and Rural Land Development in British Celumbla

Are you planning any development on your property? If your property inclides, or is near
{0, nest trees or feeding grounds of Great Blue Herons, this fact sheet will provide you
with important information about complying with the Iy, protecting these bivds and
enhancing enjoyment of your property.

Great Blue Herons are found throughout coastal British Colombia and in the southein interior. ‘They are
a Bhue-listed species, considered vulnerable because human activities, especially urban and rural
development, are resulting in the loss of suitable nesting areas and disturbance to bitds during their
breeding season. The presence of people, even as far away as 250 metres, may cause herons to abandon
their nests. You can help these magnilicent birds by careful planning of any developinents and activities
neat heron habitats. The pood news s that proteciing the natural environment on your property duting

subdivision and land development beoefits you as well as the birds.

BENEFITS OF PROTECTING HERON HABITAT'

[ Increased property values. Properties with trees and greenspace
are worth significantly mote than those without.

1 Enjoyment! People living near these large birds ofien dettve many
hours of pleasure watching them.

M Compliance with government regulations. Federal, provincial and  Two sub specles of Great Blue Heren are
found in B.C.: Ardea heroddias fanvini in

}oca'l governments l,mvff laws in place to protect the nat.ural canslal aeas and Ardea herodias
environment and wildlife, Careful design and construction can help herodias in the southern interior
you to avoid the liability of covironmental damage. Phelo: £4 Rohartson (wwiw.edsnattire.com)

Sce over for ways to protect herons and nest trees duting land development. \ Decatap with Care (see over)
has detatled references on
this rescarch,

BIRDS, EGGS AND NEST TREES ARE PROTECTED BY LAW

llis an cffence lo possess, take, injure, molest, or destroy a bird or ils eggs, or lhe nesis of birds when occupied by a bird or
egg. The nesls and egys of harons are protecied year-round, whethar or not the nest is currently activa (B.C. Wildiifs Act,
Section 34). Herons and their aclive nests are also protected under the federal Migratory Birds Convention Act. If you wish to
remove or modify heron naest trees, you must seek permission and obtain a wrliten permit from the Ministry of
Environmant’s Permit 8 Authorization Service Bureau (Wwww.env.gov.bc.ca/pasb/applications/) AND you should check
with Environment Canada [www.cws-scf.ec qc cafenfores/index e.cfm) to sea if a federal permit is required under the
Migratory Birds Convention Act regulations.

Janwary 200A Header photo: Judily Culington

Wipisi Slinfsoy o
COtuMs - Eoviranmens
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HERONS AND HERONRIES

+  Great Blue Herons may nest individually, or in heronries {cofonies) with tens or
somelimes hundreds of birds. They typically return to the same nesting areas
year after year.

¢ Herons lay 2-5 egqs, usually betwaen February and April, which hatch in about
30 days. The parents share tiie duties of incubating the eggs and feeding the
young. At lwoe months cofd ithe young are able to fly and seek food.

+ Aheron's diel consists mainly of small fish, but they will alse eat shslifish, insecls,
rodents, amphibians (mostly frogs), reptiles, and small birds.

¢ Herons may live to be 17 or more years old.

< WY

Heronry wilh young. Pholo: Ross Vennesiand

DEVELOPMENT GUIDELINES

More detailed guidelines for protecting herons and other environmental values during land
development are provided in Develop with Care: nvivonmental Gnidelines for Urbai and Roeal 1and
Developureni iy Britich Columbia, prepared by the B.C. Ministry of Tnvironmeat. For more information
gov.be.ca/wld/BNMT/bmpintro.html.

. BRI IR
¥ Identify and matk out a buffer acea considered ‘moleslation’ if this canses the

around the heronry whete there will be no
aclivities (not cven recrcational Iratls).
Narurally vegetated buffers shield the nests
and young from human disturbance and
predation by Bald Bagles, crows, and
ravens. The Ministry of Hovironment
recommends a buffer of at least 300 m in
undeveloped areas, 200 m 1n rural areas,
and 60 m in urbanized areas, An additdonal
200 metre ‘ne disteebance’ butfer is
recommended during the nesting scason,
especially for colonies not previously
accustomed to people and their activites,

Design and locate your development to
avoid disturbing herontics and feeding
areas. Talk 1o your local government
about ways to concentrate development in
areas with lower environmental values—
for example through density bonusing or
clustering development.

Time construction carelully, Avoid any
form of disturbance between January 15
and September 15 when herons are
nesting. ‘Molestation of wildlife’ is an
offence under the 1F7kdlfz Art, and even
walking near the nest or loud notses from
lawnmowers and leaf blowers may be

|

birds 1o abandon active nests. Barly in the
scason (January to June) nesting herons are
particularly snsceplible to people and noise
and may abandeon their nests and young.

Protect feeding and perching areas.
Avoid draining or fAlling wetlands or
coastal marshes, and maintain shoreline
habitats in a nairal condition. Protect
communal roosting (perching) sites such as
jetties, log booms and coniferous trees.

Check with your local government to
see it they have a Development Permit

Area (IDPA) or other bylaw that protects
nest trees and buffer zones in your atea.

F———p ]
=3

Green Herons {lefl) and
Black-crowine:t Might
Herons are also found in
B.C., ani protected under
the B.C. Wildlife Acl.
Fliole Ed Robarison
{waav.edsnalure.com)

For other fact sheets in this series see Appendix F: Fact Sheeis at
www.env.gov. be.ca/wid/documents/bmp/devwithcare2006/develop_with_care intro.hitm!
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Caunce, Cassandra ENV:EX

From: Hirner, Joanna ENVIEX

Sent: Wednesday, April 29, 2009 5:13 PM

To: 'Liz.Kovics'; 'Rabinson,Andrew [PYR]'

Cc: : 'Joel.Jacques'; ‘Aidan.Bzallantyne'; Taylor, Robin E GTWY:EX

Subject: RE: Draft Songhbird Nesting Protocols PMH1

Attachments: 090413_SFPR Songbird Nest Survey Protocol 4thDRAFT JHComments.doc
HiLiz,

No problem; please see atlached. This version still has some tracked changes in it but { was informed that these

changes would be accepted and the document considered “final” according to the SFPR teain.

Joanna

Frowm: Liz.Kovics [mailto:Liz. Kovics@SeaToSkyDBFO.CA]
Sent: Wednesday, April 29, 2009 5:03 PM

To: Hirner, Jeanna ENV:EX; Rebinson,Andrew [PYR]

Cc: Joel.Jacques; Aidan.Ballantyne; Taylor, Robin E GTWY:EX
Subject: RE: Draft Sangblrd Nesting Protacols PMH1

Hi Joanna,
Thanks For the comments, T will review and get back (o you.
In the interiny, could you please forward the SIEPR protocols?

Thanks,
Liz

—-eQOriginal Message-----

I'rom: Hirner, Joanna ENV:EX [mailto:Joanna. Himer(@gov.be,ca)
Sent: Wed 4/29/2009 5:00 PM

To: Liz.Kovics; Robinson,Andrew [PYR]

Ce: Joel Jacques; Aidan.Ballantyne; Taylor, Robin E GTWY:EX
Subject: RE: Draft Songbird Nesting Protocols PNIHI

Hi Liz el al.,

I know that Canadian Wildlife Service is the lead on reviewing the bird
nesting protocols (as per commiiment 14.8 in the Table of Commitments
and Assurances) so T will defer to Andrew to make final comments.
However, I have reviewed these protocols and do have some
comments/concerns {the most impostant/pressing is regarding Section
iy

Page 2 - Number of surveys required tor vegetation dominated by shrubs
is two (in the table). 1t seems to me that there may be some shrub
dominated areas that could be quite densc and thus just as difficult to
suryey (if not more difticul() than tree dominated areas. To account

for this, 1 think the protocols shoudd give the QEP more discretion 1o

1
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require more surveys in this type of situation, by changing the titic in
the table 10 read "minimum number of sirveys required”, and adding a
sentence thal recognizes the (Q1:Ps ability to require more surveys than
the minimum if the local conditions merit it.

Page 3 - Section 2.6 suggests that a 20 m buffer will be suflicient for

most songbirds. I not familiar with the literature or other forms of
knowledge on buffer requirements for nesting songhirds, and I'm not sure
what criferin were used to come up with 20 1 as a suggested bufier, but

1 do know that the Soulh F'raser Perimeter Road (SFPR) used 30 m as their
huffer distance in (heir songbird nesting profocels. I'd ask that you
consider a farger buffer (30 m or more} wherever possibie. Also,

similar fo my previous comment, you conld rewrite with 20 (or 30y m as a
mininnnm bufter, and add a sentence giving the QR discretion to make the
buffer larger if a species or individuat bird is considered particularly
sesitive or is a species at risk.

Page 3 - Section 3.1 The way this is written suggests that clearing may
be initiated at any time within the 7-18 day window following the last
survey in the cycle. It seems to me that surveys should be initiated
ASAP following the last survey cycle (i.e. within 24 hours) because
nesting activitics could be initiated between the last survey and the

start of clearing if severa! days elapse. Not initiating as soon as

nossible seems like it could greally increase the probability of
contravening the Wildlife Act and Migratory Birds Convention Acl. The
SI'PI protocols require clearing to begin witl 24 hours, and require
additional surveys if clearing is not initiated within 24 hours, The
number ol additional surveys depends on the humber of days elapsed
between the last survey and initiation of clearing; I'd be happy to
torward the SFPR protocols if you like, The environmental monitors
should also be on ihe look-out for any nesting activily indtiated during
clearing if clearing lasts several days. This smay be part of their

duties documented somewhere else, but docunenting it here too would be
helpful.

Please Ict me know if you Lave any questions or wonll like to discuss
fusther.

Thanks!

Joanna

Joanna Hirner (MRM, RIPBio)
Eeosystems Biologist
Ministry of Environment
10470 152 Streel

Surrey BC V3R 0Y3

Phone: 604-582-5362

Fax: 604 930-7119

Page26 of 212 MOE-2015-50399



From: Liz.Kovics [mailto:Liz. Kovies(@SeaTaSkyDBFQ.CA]

Sent: Tuesday, March 24, 2009 7:46 1P

To: Robinson,Andrew [PYR]

Cc: JoetJacques; Aidan.Ballantyne; Hirer, Joanna ENV:EX; Taylor, Robin
EGTWYEX

Subject: Drait Songbird Nesting Protocols PMITI

Hi Andrew,

Please find attached Dratt Songbird Nesting Protocols [or the Mort Mann
Hwy I Project (PMHI).

The intent of this Protocol is to meet bullet 7 of Reference 14,9 of the
PMIELL Table of Commitments, 1t is based on the historie Lower Mainland
peak songbird nesting season within an wrban environment.

We would tike 1o procoed with clearing utilizing thiese protocols, please
let us know il you have any comments or concerns.

Tharks,

Liz

Elizabeth Kovics, R.P.Gio., FI'T, CCLEP
Enviromnenial Manager

Port Mana: Hwy 1/Sea to Sky Hwy Improvement
Kiewit/Flatiron

Cell: 604-786-1800

P Please consider the environment before printing this e-mail

Page27 of 212 MOE-2015-50399



MOE BMP Serles

s by
Varessa J. Craig

} and

'Ross G. Vennesland

o

BRrITisSH
COLUMBIA

Ministry of Environment
Ecosystem Standards and Planning
Biodiversity Branch
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CIP Data Page (i.e., publishing information)
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Executive Summmary

Hecutive Sumimanry

The Pacific Water Shrew is a semi-aquatic shrew that lives in aquatic and
streamside (i.e., riparian) habitats in and around many types of watercoutses
and wetlands, preying mostly on invertebrates. The distribution of the species
in Canada is limited to the Lower Mainland region of B.C. The Pacific Water
Shrew has been designated as Endangered by the Connitiee on the Stalus of
Fndangered Wildlile in Canada (COSHXIC), and has been listed on
Schedule 1 of the Speries at Risk Act (SARA)

"The Ministry of Environment, with the Pacific Water Shrew Recovery Team,
has developed this document to provide planners, developers, and
consultants with information about the Pacific Water ke, and guidelines
on how o inchide Pactfic Waier Shrew in Cll\'l!()[][]}(..__ F assesstnents. This
document suggests acions thal municipalitics, lt‘gpion'tb sricls and
tlevelopers can take to easure the recovery of P ﬂc \\fqmgs ew, ‘111(' use

¢ nmend }he 11111)let1lent1tlon of a 100 m protective fucq :uound
the habitat (f #4200 myarea on each side of a hinear feature such as a stream,
ora 100 m })Lotta\cnsre"aren around a more circilar feature such as a wetland).
Within the outer 40 m of the identified 100 m protective area, low-impact
activities can occut, such as the construction of a small walking trail, which
will increase the value of the area to the surrounding community.

In addition to guidelines for eavironmental assessients, this document also
includes suggested actons tor conscrvation organizations, and best
management practices for habitat, including information on habitar
protection, habitat rchabilitation, achivitics around crossings over
watercourses or wetlands, recommendadons for retention and addition of
tiparian vegetation ot coatse woody debris, recommendations to help
maintain habitat connectivity for Pacific Water Shrew, and informalion for
municipalilics on management oplions, such as the implementation ot
Development Permit Areas, Streamnside Protection Zones, and Integrated
Stormwater Management.
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roaface

British Columbia is recognized globally for its exceptional wildlife, diversity
of ecosystems and its rich patural resonrces. The Ministry of Eovironment
(MOE) works to maintain these valuable natural assets, which ate at the heart
of many recreational end cconomic activities enjoyed by British Columbians
in all repions ol the province.

MOE has responsibility for the protection and stewardship of B.Cs
environiment, To achieve this goal, the Ministey develops policy and
legislation, regulations, codes of practice, environtiental contracts and
covenants {lcgal agtcements). o addition, the Ministey sets science and
results-based objectives and standards for aclivities thatfffegt biodiversity. It

cmissions to air, I,md and waler RRC?LI]’HOF}’ cont jiancc is dddLCSSCd through
poll(‘y dwdopmun (.nfolu mentand, pubhcly repa tlni, the results of

N

being of thr & v;mmn ”r. by acling Lo vestore ot protect a healthy
cnivironment.

The Ministry is actively pursuing opportunitics for shating the responsibility
of environmeuntal protection. As a Ministey, MOT looks to csrablish vital
pattnerships and move forward together to protect the environment and the
health of all British Columbians. MOH is listening to and developing
partnerships with governments, First Nations, comnunities, acadermic
instinttions, industiies, volunteer organizatons, and citizens. The
involvement of these partners in the shared environmental protection and
stewardship of B.C.’s resources is cssential because of their local knowledge,
resources and expertise. The environment will bencfit as a result of an
increased level of responsible environmental stewardship cthics, immediate
and long: term improvements to environmental health and an increased
awareness of ecosystem needs among the partners.
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Preface

A Changing Process

Over the next scveral years, the Ministey will be making steatepic shilts
{changes in business practices) towards:

e Shared stewardship between the Ministry and other stakeholders;

&  (Clear roles for gathering environmental information and achicving
environmental objectives;

¢ Tategrated MOF program delivery based on the best available science
and an ccosystem-based approach; and

& Clear, reasonable environmental outcomes, withidiseretion as to how

ry achicve these onrcomes,

g Il.iﬁ(m%_{'md p()lt(‘lts that apply to your
e Water ‘*ﬂ') ew. By understanding the
Y T

i ormation regarding Pacific Water Shrew
essment and habitat restoration methodologies,
in; oxgvm!mttons and relevant litesature.

i1

Page32 of 212 MOE-2015-50399



fable of Contents

Exceutive SUDMMATY it nnrrrisessessssssesssnen Messres e wi
Preface. i v ssaenens o di
I Introduetion...umiienn e HLaNe4e eIt RN e s 5
[.1 Range ofthe Paclhc Walcl Shtew .5
1.2 Species desCtiplion. ... i ccsvieeeeereaesernseaens 6
1.3 Habitat descriplion .........ocociiievrniin s sssssne s eeesee 6
1.4 Threats 10 the SPECIes ...ivciiiirimrriirriiress s eierceet oo seeeenerna 8
1.5 Species status and recovery efforts e 9
1.6 Results-based managemenl ......coveivinnnan 0
1.7 Current fegislation......cccccevrnriinenenn, 10

1.8 Implications of the Specivs af Risk Ac}
1.9 Recovery geals and objectives.,...

2 Lnvironmental Asscssmcnts................!_
2.1 When (o conduct an environmiér
2.2 How lo conduct the enviroimegn
2.3 Habitat assessment.........
2.4 Nil habitat ratings..ijyeeeiinienns
2.5 vauy fol Pacitic W__
2.6 :

7 Additional Information: Links, Downloads & Literature Citel
7.1 Contacis...
7.2 Backglound vrerenns
7.3 Reporting of Pd(.,ﬂl(.. Wdiel ‘S])] B OccuIrences .,

T4 SIEWATdShIP......cvveceriereerrrt s ar e s e

L R E R I T R R ]

.. 28
.29

- 32
. 32

.....

ooooo

32
34

.34
w34
.. 35

ooooo

7.5 Land value near to riparian cortidors.....iier e
7.6 Integrated Stormwater Management (1ISM) cevcernnvovoieeeens
e 37
7.9 Development Permit Alcdb (DPAs) ........................................ 1?
7.10 Additional reading and litecrature cited .....cocoovevevievrce e, 38

7.7 Small mammal identilication and sampling
7.8 Equipment suppliers....

iv

Page33 of 212 MOE-2015-5039¢4

35
36
37




1 Introduction

(

i

introductic

1.4 Range of the Pacific Water Shrew

‘T'he Pacific Water Shrew (Sorex bendiri) is sometimes also referred to as the
Marsh Shrew. This stall mammal inhabits aquatic and streamside (i.e.,
riparian) habitats in and around many types of watcrcourses and we er:la
preying mostly on invertebrates. The distributton of the species in Canada is
timited 10 the Lower Mainland region of B.C. 1t 1s also [ound along the coast
of the United States in Washington, Otegon, and notthern Calitornia (Figure

1).

In British Columbia, the current known range of the P elfic. Water Shrew is
the Fraser Valley as far east as Hope and Howe Sougd:north to Squamish
(the Squamish and Chilliwack forest dls[ll(,ls)(]—‘l&uic Dilncodicmed
sightings supgest that the Pacific Water Shrewsmayoccur fijither east and
north mcludlng as far north as Whistler and sightings in the Skagit Valley
suggest it may occur {urther east), and goyth to thg U.S. bordet (f_‘_'g;ue 2).
T'he current known distribution of the specl_es likely reflects sampling cffort
and the difficulty of capturing these shrews mg than their actual

- distribution. Sampling for the Paclfc Water Shrewihas been e\ttemeiy
— Lo 2 Sl limited. During the last survey for >

1992, only 3 shrews were captur ed’ gg thedk

)

Fiputre 1. The pglobal distribution of
the Pacillc Water Shrew is limited to
a centeal region of the Pacilic coast.

i
Figure 2. T.ocati of Pa g Water Shiew captures in the Lower Mainland,
Contact the B.C. Gonservalion Data (uitr “for up-to-cdate information ahout
wiater shrc\v cqpmrc s trgn

r-ul'x w . lv Shexry Laptors Kogpde

Eivoid eatfiey B4R 8
g £ cephiey

Foy ot Bun 132000y

LBy, fanmn, Sl e

il

i+ #\_\r_.- f{-{;}; ‘ .i

[T
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1.2 Species description

"The Pacific Water Shrew is not a rodent; it is a member of the order
Insectivora, along with moles. It is the largest shrew in B.C. (Figure 3, Figure
4). The overali body length of the Pacilic Water Shrew averages 15.4 cm, 7
cm ol which is tail. The average weight is 13.2 g The fur is datk brown (o
black dorsally and dark browa ventrally (Figure 3, Figure da). The hind {eel
of the shrew have a [ringe of suff hairs 10 assist with swimming (IMigures db,
1. See Seetion 2.6 tor a detailed description of Pacific Water Shrew in
relation to other local small maummals. :

: : é
1.3 Habitat description
The Pacific WaigtShicw is a tiparian, or streamside, specialist and is usvally
captured within 60 in of watercourses or welands, but shrews have been
captured in moist forest up to 1 kin away [rom standing water (these may be
dispersing juveniles). I lome tanges of these shrews are likely long and linear
and follow the water’s edge. This shrew forages on land and in the water.
Soft-bodied aqualtic invertebrates comprise abour 25% of its dict. The
interlocking stiff hairs on the feet create a web-like cffect for maore powertul
swimming. Foraging bouts in water last up to 3 Y2 minutes during which
these shrews pry under rocks and debuis looking for [ood. All lood captured
is carried to the shore to be caten. On land his shrew primarily forages in
leal litter and in and under logs for prey such as earthworms, sowbugs, and
centipedes.

Pacific Water Shrews have been captured along a variety of watercourses an
wellands including channelised watercourses with dense surrounding

6
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Figure 4. Close up views of Pacific Water Shrew showing a) fur colour (left) and
h) stiff hairs on rear foot {right). Chyis Schmidt photos.

vegelation, along the edges of Inkes, ponds and beaches with dense
vegetation, small ephemeral creeks, and at the edges of marshes and swamps.

Based on the data available, the besr quality habitat | species is currenthy defined

1A%

10w widy) or
7h . et re

o pparian area arotd and fnchiding a prwxmmu/dhmw or ek

rm)' u;?& wrlffm(f (?m frfrfng; w.fwxpi, il };f&r’_f, ocedn hed b:’f, i, )

¢ conidors for'cogdecting habitat patches (preferably ripaian habitat but
potentially nioi§t mature coniferous ot deciduous forest); these sites may
be rated high, moderate, or low in habitat capability mapping,

Site indicators of rich moist habitat {e.g, skunk cabbage, salmon herry, devil’s
club; see Craig 2007), indicate capable/suitable habitat. Dense riparian
vegeration and downed woad are also valuable habitat components as they
provide cover and travel corridors.

Tawo habitat models have been produced using the curtent definttion of best
quality habitat identifted above: 1) habitat suitability/capability ratings have
been assigned to habitat based on Biogeoclimatic zone site series (Terrestrial
icosystem Mapping [1TEM]; Craig 2007}, and 2) habitat suitability eatings
have been assigned ro habirat based on characieristics of the stream and
surrounding vegetation (Sensitive Habitar Favenrory Mapping [SHIM|; Craig

7
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2006), Please see these documents for a draft comprehensive review and
rating system for Pacific Water Shrew habitat in ihe lower mainland.

These habitat definitions and models are subject 1o change based on
continuing research — contact the Ministry of Eavironment for the latest
information. Structural stages are used per Deswdbing Ecogystems in the Lield (see
link in Sewtion 7.2}.

1.4 Threats to the species

The major threat to Pacific Water Shrew is the destruction or degradation of
currently suitable or uldmately capable habitat. In addition, mortality from

human sources, such as predation by domestic cats or mortality in tish traps,
are potentially large threats to this species.

Because the Pacific Water Shrew is a ripatian-dependent species that forages
'_?ft,cm@g fish habitat will

: mocilﬁmUon of

The total channel length of naturald
has been reduced from > 120 km hmlmt_ '-')' '
1992). Steyn ¢ af (]‘ 2
rlpd\hm Ve g{:t‘tll(
and 1992, Appr’t’j}{

been lost (cul _

i ! gnde ripatian habitat fmd water thty)
affected}bﬁ" 1 impact criteria), and only 14% are
ticantly impacted).

The three catégnyies of:fabitar threass are:

o TMabitat loss: in¢Riding permanent loss of habitat, and the loss of useful
habitat. Cavsed primarily by:
o removal of riparian vegetation,
o inadequate riparian buffers, and
o loss of streams or wetlands that arc not protected during
development.
» [labitat degradation: including modification of the waterbody, waler
quality or the surronnding riparian vegetation, Caused primarily by:
o altering or temoving ripartan habitat,
o inadequale riparian bufters,
o edpe effects,
o

effects from run-off (including pesticides, heavy merals, salts,
manute), siltation, and leaching among others, and

8
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1 Introduction

o encroachment (especially problematic in urban areas).

s [Iabitat fragmentation: including loss or degradation ot habitat resulting
in the inability of shrews to move among habitat fragments, The ability
of the shrew to recolonize arcas from which they have been extitpated
and ensuring gene flow among populations is dependent on habitat
connectivity. Habitat within the Lower Mainland is currently highly
fragmented (Zuleta 1993).

Recovery of the Pacific Water Shrew in Canada is dependent on successfully

addressing all of these threats. A brochure produced by the Ministry of

Fovironment, Lands and Parks (currently MO} provides an overview of the

threats to the Pacific Water Shrew in B.C. (Sce link in Section 6.2).

1.5 Species status and recovery efforts

The Pacitic Water Shrew has been designated as Fndg gexed by the
Comnimitiee on the br’\ms of ]:nchngeled \‘("rldhfv '_ : } a (COSEWIC),
{ ARA). It is also

desjgn’utmg the species m{]mh I]u limtled
- continned decling in the quantity and quallly
the remaining habitat (and populations).

%

Ln October 2002, a recovery team’
restore Pacific Warer ‘§lncw in (‘ftmdq
leplesenmtwcs fmm L

The recovery l{’.mxi"will be working to collect more information on the Pacilic
Warer Shrew, including: 1) better data on the actual distribution of the shrew,
2) mote cost- and time-effective methods of sampling for the shrew, and 3)
more information on movement patterns and habitat requirements of the
shrew. In addition, the team will be working with municipalities amd
conservation and stewardship organizations towards protecting, purchasing,
or restoring habitat, and applying for funding tor these activitics. 1l you are
interested in coordinating with the recovery leam to protect or rehabilitate
habitat, or ta request the latest information on this species and recovery
cfforts conlact the Ministry ol Environment in Surrey.

9
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1.6 Results-based management

This document uses the best available science and existing legisiated
requirements to define environmental objectives and performance targets to
facilitate protection and recovery of Pacific Water Shrew. Users of this guide
that meet these objectives and targets demonstrate due diligence in the
protection and recovery of this spectes.

The intent of this document s to be ‘results-based’. Local and regional
governments and devclopment proponents may choose approaches that suit
their context as long as the overall goal of waorking towards species
protection and recovery is achieved. The Best Management Practices are
recommendations rather than requitements. They provide examples of how
species protecton and recovery might be met. Alternative. meihods should
be vetted through the B.C. Ministry of Rnviconment | ‘Surroy.

Municipalities and Regional Districts are stronglysencotigged to use the
many 1ools wilhm the B. L Locul & overnment /I J nd B. (_. Cg}mﬁﬁﬁﬂ;f Charter

Pacific Water ShLews 'u Plorccted y‘e £ Foundial
h'u'v:sed*\ylthout afpetmit under the B.C
(los af Rmk Ar’! (‘:ARA) 1lso plorects P’tc[ﬁc Water

s or identified cuLlcal lnbllat it teucstml ot
dietion are included in the project area.

1.8 b .@Eica{ﬁ@ﬁé of the Species at Risk

R

'The federnl Spectesal Rivk Act (SARA) s designed to protect Canada’s species
at tisk and their critical habitat. ‘The ez eame fully into force benveen June
2003 and June 2004. SARA dircatly protects listed individual organisms, their
residences, and identified critical habitat on fedetally administered tands and
for 11(;11:111(. species and migratory birds wherever they occur. The B.C.
Government agreed in 1996 to provide complementary protection to listed
species under its jutisdiction through the national Aecord for the Protection of
Specier ot Risk, and plans to meet this objective prisnatily through the use of
cooperative stewardship and existing legislation (e.g., as outlined above, the
B.C. Witdlife Avr already protects this species). SARA stresses thar
cooperative solutions with the involvement ol all stakcholders should be
attempted hefore the use of regulaied solutions. Nevertheless, SARA can be
applied directdy to provincially and privately owned lands i[ it is demonstrated
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1 Introduction

that the laws of the provinee ate nol effectively protecting the individuals,
residences or critical habitat of a listed species.

"Ihe Canadian Linvivonmentol Assessment Aet (as amended by SARA) requires
that a formal environmental assessment be conducted for projects that may
affect species at risk or their habitat where (he tederad govermuent has
decision-making autharity (as defined in the e/ if ihe federal povernment is
acting as a praponent, Jand managet, source of {uading or regulator).
Through the 1996 national Awerd for the Protection of Species af Risk, the B.C.
CGovernment agreed to provide a similar process on lands under its
jutisctiction. Guidelines to assist in deciding when an environmental
assessiment is necessaty for Pacific Water Shrew are provided in Setion 2 of
this document.

Success and failure in recovery is formally documented _evm}f ftve yeats when
recovery strategies and action plans are updated and this inférmation is made
frecly available to the general public theough the SARN Public Repistry.

species al tisk in British Columhia, visit:
htip://www.env.gov.beea/wld/ serisl. hem,

Water Slnc ;RQLO\-’B}T S}jmtegy {in chrew), are:

¢ Reduce .'ﬂwe’)ffrrf'{_' ' protecting additional habitat (e.g., through protected
areas, covenants, agreements, o), managing habitat (e.g., using these
guidelines), and planning for both wildlife habitat use and human
development at both locsl and landscape levels,

o Identify impartant habitat through the continued collection of habitat data al
capture locations, applicd rescarch, and GIS modelling,

o Deovase mortality (rom introduced predators and incidental captures, and

o Condnct recavery plasning, implementation, and eraluation to provide an effective
administrative framework to the recovery process.

Although biclogically feasible, complete recovery of Pacific Water Shrew
populations in the Lower Maintand will be socio-economically difficult to
achieve in this heavily developed region duc to a general lack of protected
urban and rural habitat, and the high cost of protecting additional habitat.

i
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Therefore, the recovery process for this species must vhtimately find a
balance between conservation and developnent thai is socio-cconomically
leasible and will still allow [or species recovery. With the cooperation of
stakeholders, it is hoped that significant progress can be made over the
period 2003 to 2008 in terms of addressing the shott terin recovery
objectives listed above.

This document is not designed to force development proponents to act in a
specific way; i outlines the best actions that proponents can take to reduce
negative effects on Pacific Water Shrew populadons from habitat loss and
degradation. Proponents should undettake any feasible actions possible that
will help to address the short-term recovery objectives listed above.

The success of the recovery process and associated guidelines and regulations
will be regulasly monitored to help guide the level of effaifrequired to
achieve recovery, The Lirst review of progress is schgaﬁlcd for posting on the
SARA public registry (htip:/ /www.sararegistry.peiea /) Tivie years alter the
recovery strategy is posted.

12
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Environmental Assessmonts

2 Environmental
SSOSSMents

2.1 When to conduct an environmental
assessment

The Canadian Envirommental Aisessment At vequires that a formal
environmental assessinent be conducted for projects thai inay aflect species
at risk or their habitat where the federal government has durisi(m—m'tking
authority (as defined in the 47 if the federal governmentig acting as a
proponent, land manager, source of funding or tegula1or). 'Fhmugh the 1996
national Award for the Protectivir of Specier at Risk, the, overninent agreed
to provide a similar process on lands under its ]uﬂsdlcu iven that the
B.C. Government has responsibility for privati 'nmnlcrpal 1 regional lands
rh:ough rh( B. L .mm" (;ammwmifhf and ]3 C. Cﬂ?}})ﬂfﬁmj’ Charl
' wthm[l} (i

s.and non govcmmefihl mgmuarmm to ensuse
tected and /oy rehabilitated for this species. This
| litics, regional districts and

";}' of Tracilic Water Shrew, and use

()F]u)r(:mlﬂl c{fég i)m:iﬁﬁ, \‘-("ﬂtct Slnew sllould he (.nndu(,[cd Li ‘1!1 of the

following conditiofn 'ﬂppi}':

=

o the proposed development occurs within the range of this water shrew,

and

¢ the site is < 1000 m in elevalion, and

o the project is to occur within 100 m of any watcthody (stream, creek,
wetland, marsh, swamp, ocean or ephemeral or intermittent watercourse,
whether or not the site is lish-bearing), and

s the project will modily the vegetation within 100 m of the waterbody or
modify the in-stream or wetland environment.

It is important during this Initial phase of plananing that the development

proponcat contacls the B.C. Conservation Data Centre (see link in Section

6.2) to deterinine whether there are any records of Pacilic Water Shrews in

[3

Paged2 of 212 MOE-2015-50399



ls an enwronmental assessment necessary? Is:
. site < 10|:|Dm eleuat!on, aml i

» Actlvity planned wlthin 100 n of ANY waterbedv (permanent or
nonpermanent watercourse ot wetland -- 52-S6 streams, Wi-w5
wetlands and non-classitied wetlands, marshas, swamps. Also
includes anthrapogenic/non- -classlfled sites such as dltches ete,), and

+ Activity gaing ta modlfy hahitat within 100 m of the watercaurse or
- 'wetand, or modIify the withla-watercourse environment?

Yes Ho

b v

Recent {<2D years) Pacific Water Shrew ‘No further action

£ Yes
records exist for watercourse within 2km of _ Yes | | ' necessary

R project area? ]
sCantact CDC/ikinistry of Environment ) _ .
] ... Assume tiat the shrew fs present and -
No | > * " apply hahitat protection guldelies in -
R ——— this document, collect additonal hahltat,
© ... . - TEM! data availabla? .0 io -
: _.Contact Ministry of Envirenment for f!ahltat e daFa rlfl?:\Iigilteifflnnilsrzwrw:rﬂafé t_'?
: capabillty niodel o : ¥

Yes l

" Besed.on TEM? model,

habltal ranked as;... -
YT -
. . . . s _requir_ed collect additional habltat_ :
-nil low mederake or high data requested, apply habltat
| } H H pmtectian gullelines, and subimit data
: -to Ministey of Environment

Hipure 5,
is necessary. The re
Faovironmeat. Tk
Shrew.

\e tecmd (see fm/m:; 3 fm more lnlmnmmm) should

lly lmplmpuntt d.

2.2 Haw (1) comﬂucﬁ the environmental

¥ ¥
Ea

assessment

Given the possibility that Pacific Water Shrews may be extirpated from arcas
with capable habitat, and the difficulty in eaptuting such a rare species, a
simple presence/absence survey for the shrew is inadequate (o assess the
overall capability of the habitat. Tnstead, 2 1wo-proag approach to the
assessment of habitat for the shrew should be implemented (Figure 6). Tn
areas that qualify for an environmental assessment (no recent Pacific Water
Shrew record for the area, and no ITEM data avallable), a ground survey
following the protocol oulined in Desasbing Licasystems in the Field (see links in
Seetion 6.2) should be performed fiist, to determine whether moderate or high
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Environmental Assessments

Environmental Assessmept

‘Habijtat Assessiment -~ -

1. Ground survey following guldelines in
Describing Ecasystems in the Fleld

* supvey area within 160 m of waterbody

s slryey area alorg 500 m of the waterbody,
or along one-thied of Lhe lengtl: of the
entire waterbody {up te a maximum of 2
- _kmy}, whichever is greatest :

- Contact Minlstry of Euvlronment for hab:lal.

Any hatitat classified as ow ve

It

PWSH sampling following

" capabllity ratings by slte seddes ... . | —»  (including non-ciassified = recommended
» NOTE: ali non-classited anthropegenic sikes) methodology
sites should récelve a minimyin rating of «Contact Mintstry of

low and he sampléd fr the preséncs of thé -
water shrew, unless certaln conditigns -~

apply {see Section 2.4 this documient},”

HMon-dlassifled wetlands are rated mederate.

- NOTE thal all nil-capahility hakital

I

halital dassified as nil in the TEM3

capahl]lly (the f)q ]

" AMI habitat dlassified as nif (Note that

habitat capabihty mode! increasestoa -

rial of ihe site), not current suitahility. A site with a

“oguideiines ..

!

Mo

" Envirenment for

-Increases to a ratmg of low within 100 m of low/ rating within 100 m of ANY water PWSH present?
‘waker. : source aven If
- -ephemeralfintermittent); see Saction Ho Yes
2 {‘nile.:t addmonai habhat tlata at a 24 for additional infermation about nit
. minimigm of 2 representdtwe sites afung : : . ratings : -
“the stream . - )
» eontact Ministry of Environment for excel ‘f Yes Y
spicadsheel N ' Submlt datato . Submitdatate .
Minlstey of - ‘Minlstry of - -
Enviranment . Environmeat . .
) _ . {Including - (Including
) Presence_ of any h"?h or moderale - requested habitat - ‘requasted hahjtat
capabliity habitat in survey area U data) O data)
Ho .
Yes ¥ "Apply habltat protection : .
DO NOT autontatically trap gquidellnes and submit data STOP trapping for
for PWS! . contact MoF2te | __ %] to Minlstry of Environment PW5E immeidiately
determlne it PSSt sampllnu {including requested {unless p salvage
T isrequired “habltat data) - - operatian)

corrent suitability tanking of fow may become a moderate or high suitability
site in time. I moderate or high capability habitat is not present, the site
should be sutveyed for the presence of the Pacific Water Shrew to provide
some assurance that it is absent. The presence of either moderate or high
capability habitat or an occurrence record of a Pacific Water Shrew should
result in implementation of the habitat protection guidclines in this
document, including defining a 100 m protective area around the habitat
(Section 3). The Ministry of Environment (MOL) may require sampling for
Pacific Water Shrew in some habitats ranked high or moderate capability;
theretore, project proponents must consult with Ministey of Environment
personnel prior to and after any habitat assessment to determine whether

sheew sampling is tequired, All environmental assessments should be catried
out by qualified consultants as required under the permitting conditions for

15
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such work by the Ministry of Environment. Additional standard habitat
measurements should be taken at 2 locations in the area at all sites (contact
Ministsy of Tinvironment, Sutrey for an excel spreadsheer of variables).
Careful photo docments and records af all caplured shrews (@l species)
needs to he kept and submitted o ensure appropriate identification. The
results of all Pacific Water Shrew assessments should be submitted to
the Pacific Water Sheew Recovery Team (Chair: Kym Welstead, Ministry
of Eavironment, Surrey) to ficilitate monitoring of the recovery process,
Occurence records of all red and blue listed species should be submitted to
the Conservarion Date Centre tn a (imely nmnner.

2.3 Habitat assessment

‘The capability of the site to support Pacific Water Shrews js much more
easily assessed through a ground survey than by sampling for water shrews.
The habitat within 100 m of the waterbody should lie syrveyed along at least
500 m ol its length {or one-third of the tength of: h( ¢ waterbody). This

means lh’lr thc results of a ‘3(](] m sunf(y ran gmly h( (\n.\; _: afed ‘30() el ers

u.quu(d lt auy 01 [hL HI[L seties Idllkt (1
Pacilic Water Shrew {contact Ministry of T
included in Craig 2007) are found in the area,
for Pacific Water Shres and the'gui
implemented. lypm ally, live- mppg{_
not be conducted in habitat areas riqked
avoid potential shrew mortality and n{u

ampling in tllese hal)irats undcr
1[ the hal)imt 1ssessmeut should l)c

vatiabl

Non- Ch%lﬂ‘(i“ ites such’as anthropogenic habitals (g, constructed ditches)
and wetlands {fegie _[,l}f caanot be assigned a habitat mukmg (contact
Minisiry of linvirdpinent for habitat rankings; included in Craig 2007). Non-
classified wetlindé defanli to 2 rating of moderate and all other potental
habitat that cannot be rated wilt default to a low habitat suitability /capability.
[labitat may be rated nil under certain conditions (see Section 2.4).

Results for all surveys (inchuding TTEM habitar swveys o determine habitar
capability rafing, additional habitat variables requested, and results ol all
trapping projects for Pacific water shrew regardless of whether a shrew was
capiured) shoudd be submitied (o the Ministry of Environment.

2.4 Nil habitat ratings

Habitat may be rated as NI if:

[6
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Environmental Assessments

1} The habitat is greater than 100 m from any waterbody (including
permanent, nonpenmanent and intermittent streams, and wetlands);

or if:

2) Any two of the following sitvations apply (excluding A and B together), or

3) Aoy three of the following situations apply (including A and B together).

I 1), 2) or 3) apply, the habitat can be rated as NIL, and no further action is
necessaty.

A) The habitat is heavily managed for a majority (> 75%) ol the watercourse
or wetland and on hoth sides of the watercourse or wetland. Heavily
managed is delined as mowing of the watercourse or wettand banks and
removal of stream substrate (eg, digging, dredging) on at least an annual
Dasis, :

vegetation or other material that provides b’;fe{ji Qf‘ shrcwb'
cover is detined as 1) Structucal Stage 1

() The banks of the watercoutse otiweila
65 degrees) for a majority (> 75%0) ofth :

) No connectivity t
SLIIt:llJL]_Il)) (,onncc v

hibifar rated as $L|Ll.1ble {high, moderate ot low
:ry is giﬁlﬁned as an ‘_v'ulablc p’lrh FOL sluews umIeL

COLILS§ ib < 250 m. Culverts, or other similar
llbldtl.(:‘(] as [)1 c1k5 in the watercourse unless > 30

It the project arca does not contain moderate/high capability habitat but
does contain low capability habitat, ir should be surveyed for the presence of
water shrews (I'igute 6). The results of the assessment should be submitted
to the Ministty of Environment to facilitate imoniloting of the recovery
process.

2.5 Burvey for Pacific Water Shrew

The Pacific Water Shrew is an Endangered specices; therefore, all sampling
[or its presence must use live-trapping methodology and requites a
petmit from the Ministry of Enviconment, Members of the recovery team
will be conducting tesearch on simpler less timc-consuning methods to
identify the presence of Pactlic Water Shrews. For this reason, prior to

17
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beginning a sampling program for Pacific Water Shrews, consultants
shauld contact the Ministry of HEnvironment to receive the latest
sampling guidelines for this species. It is the responsibility of the
consultant to obtain the most curtent guidelines and 1rapping methods.
General guidelines for sampling small mammals also exist (available from
Resources Inventory Standards Committee, RISC — see Sertion 6.7). Sampling
for Pacific Water Shrew should always occur in habitat rated low capability —
no sampling should occor in habitar rated moderate or high capability, unless
the Ministry of Tnvironment notities the consultant to do so. Ror this
reason it is the responsibility of the consultant to inform the Ministry
of Environment of the habitat sampling results, and determine
whether Pacilic Water Shrew sampling in the moderate or high
capability habitats is required. Tf a Pacific Water Shrew is capiured, all
trapping should cease immediately, unless ifs a salvage operation.

The following is the suggested protocol for smr;p'l_r;g Pacific Water
Shrews:

All u)nau}r*mr:: condu(‘tmi_, cnvnonmenml qssessmcnh mual 'h low live-

Fedeml pcumr will also he necesﬁ;}f'
http:/ /v, sararepistiy.gc, cq/deiauh
Hb‘\LbSI'ﬂCI][b should be submittcd tot

and the Mi l‘!l} nf I _
sluew Was ) irtc Jgﬁng (hrc 11)ped number of tmps ULMs of
) r()mpllmg an up to date disteibution map

Al shrews ptuttd shgmld be identified in the lield, photographed,
nieasured and‘relegseds ilive. All reasonable efforts nust be used to avoid
accidental mortality. Measurements of af] captured shrews (whole body
lcngrh tail lengthyand length of hind foot) should be recotded to assist in
verifying the capture of a water shrew, Any capture suspected to be a PWS
should be cacefully photographed with particular attention to documenting
length of body and ail, colour of belly and underside of tail, as well as the
presence of hairs on the hind feet. Age and hreeding condition should be
recorded if known, Consultants should {ill oui a Rare Vertebrate Aninal
Obscrvation form (see link in Secdon 6.3) and submit i1 to the Canservation
Data Cenire and the Ministry of Environment. "['he local nuumnicipal
government should also be informed of the occurrence. 1f dead, all
specimens should he submitied to the Ministry of Bnvironment.

i

2) At a minimum, satapling for the Pacific Water Shrew should follow these
protocols:
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Environmental Assessments

¢ sampling for the shrew for 8 days using pitfall traps with dritt fences
(Figures 7 & 8), with traps open 24 hours a day (minimum 192 total teap
hours, including 8 over-night sessions). All 8 days need not be
consecutive, bul when trap days are broken up, trapping should be
conducted in sessions that arc al least 2 consecutive trap days. See turther
in this section for detailed dircction on trap set up and desiga, ‘Those
conducting trapping are expected to use (heir hest judgement to avoid
trap tlooding and desiceation or starvation of trapped animals,

¢ rraps should be checked regularly 1o ensure that shrews are not killed.
From March 1 to November 1, traps should be checked every 8
hours (minimum}, From November 1 to March 1, traps should he
checked every 6 hours (minimum). If frost is expected or il heavy
rainfall is expected, mepmg should NOT occur, If temperatures
ate projected to drop to 3 °C or lower during the tapping period,
trdppmg should NOT ULClII‘ lhh |u]um,mu1t1§ subject to change

Fipure 7. Pitfalls .
should be placed o Il possible, it would be beneficial to ne'ﬂg‘tim 8 Leappifig l,qy-; into 2
flush to the ground. sessions of 4 consecutive 24 hour pel‘(?{ 8 3—4 weekb '*qmrt.
teapping could be conducted in 4, 2:6¢
over 3-4 months, or 3 consecutive 24 hot _
spaced 3-4 weeks apatl.

e it would be hencficial 10 have
immediately after a rain event,
when the ground is i

edding should be used for added warnth.
lis a cellulose fibre. Colton, or other maierial that
absorbs waté.and.does not insulate when wet, should not be used,

Wood chips atgalso not recommended.
I

o pitfall traps with drilt fences (Kigures 7 & 8} should be placed every 15 m
along a representative pordon ol the waterbody.

¢ trap lincs should be a minimum of 500 m long, or long enough that a

Fl‘g“f}‘ 8. To funnel sheews into minimum of a third of the entire watethody is covered, whichever is
the pitfalt, drifr fences should greatest (not limited to the section included in the proposcd
be placed on both sides of the developinent). The results of the 500 m teapline may be extrapolated 500
pitfall — running towards the - : - . o o

. m on cither side of the ling; therefore, areas >1.5 km long require > |
water, and upland. EcoLopic trapline

Research photo.
* pitfalls should be buricd flush with the surface (Figure 7). If sponges ot
other materials arc added to the pitfall, the distance from the top of the

added material to the top of the pitlall should be 220 cm. In areas with a
high watertable, a few latge stones placed on the edge of the can (placed
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Table 1. Small mammal
species that occur in the
Lower Mainland.

Conunon
e

Scientilic
nAIne

Pacific Water
Shrew

Saren: bendivi

Common Sorex:
Water Shrew  pardustris
Wandering Sorex pagrans
Shrew
Dhsky Shrew o
montficolii
Common Sorex: cinercuiv
Shrew
Trowbridge’s  Sarex
Shrew frvwbridel
Deer Mouse  Pervpysens
mianicidalus
Red-backed Clethrionomys
Vole gapperi
T'ownsend Mivoius
Vole Jowusendit
Creeping Microruy
Yole prepont
Long-tailed Microters
Vole longicandus
Heather Vole  Phenaromys
infermeding
Townsend’s  Srapasur
Mole foansendii
Coast Mole Scapeny
arariis
Shrew-Muole  Newrotiichus
gibwil

to minimize the obstructon to shrew movement) will weigh the can
down, Alternatively, traps can be moved up to 5 m away from the
waterline.

traps should be placed within 5 m of water, raking advantage of
naturally occuering features that are important to shrews, such as
logs, that might funnel shrews into the trap (place pitfalls adjacent
o logs on the side close to the water and drift fences perpendicular
to the log to funnel shrews to the trap). Where no logs arc available,
ot where logs are paraliel to the waterbody, drift fences should be placed
on either side of the pitfall (towards water and upland) to funnel shrews
into the trap (Higure 8).

Use drift fences that are abour 30 cm high and a minimum of 3 m long,
and placed with the bottom against the ground (Ifigure 8). Tor ease of
nstatlation, drift fences can be made frotn any IIL{!_LiI.t]d.bllf‘ﬁ( dently rgid
to creale a barrier. Nor example, use clear I)I‘lx[[c,»a ecting stapled 10
wooden pegs or other support ([ igure 8}, In iore visible locations, using
dark material attached to thin wires will m;limn‘hc deift’ fénccs less visible.

pitfalls should be 2 20 cm deep and 2£15.5 em in diameter (Tgure 7).
The use of similar-sized traps will ¢nsu =onslb;ent swmplmg effort
across projects. The use of two 10 coffe eans duct-taped together
provides a suitable pittall (sce Sertion 6.8 tor Supplier information). Use of
alternate pittall trap types that jii ' z6 requircments
mentoned above are acccplahlt‘;.

if any rain is expegted, at least 011&‘«0f the [oll owing methods should also

be emplo; cd

O

consultants aré expected to make every effort to ensure that no Pacilic
Water Shrews are killed during the survey. All traps should be
immediately closed and/or removed if a Pacific Water Shrew is
captured, unless the operation is a salvage operation,

the optional use of Longworth or Sherman livetraps (Longworth-lype
traps preferred) in addition to the use of pitkall traps is encouraged.
These traps should be equipped with both food and hedding and
checked on the same schedule as the pitfall traps.

Minnow (gee) traps are ellicient at captuting Pacific Water Shrews, and
consultants are encouraged to consider using these teaps (moditied) in
addition to pitfalls, 'The teaps should be miodified so that the top of the
trap is out of the water, and a platform (s provided fot shrews to get out

20
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Environmeantal Assassmants

Higure 9. Voles (hieve a long-tailed vole) are Figure 10. Deer mice have
heavier -bodied and have well-finred eats and large eais and eyes,
medium-sized eyes. HeoLogic Research photo. Heol.ogie Research photo.

of the water. Food can be placed ina smalt plasti g'{"'ll') md tacked on to the
platform. Contact MOH, for instructions and illystiations®n how to modify
these teaps. Shrews killed in minnow teaps \Xjﬁﬂg:ikﬂﬁ]lﬂing fo
recorded and reported to the B.C. Conseryation Data Ceatre, af
submitted to MO,

ffort that should be

¢ These guidelines represent the minimt

- B O :
Consultants should aiccessthe s iinmal 1D guide (Nagorsen 2002),
available from the Ministy'of Esnwironment (see link in Sectfon 6.7), This key
is the most recent f

pecies that p the range of the Pacific Watcr Shrew
but Pacifi¢’Warer Shrews are unlikely to be confused with most

o sl mammal dpécies thal are found within the Lower Matnland.

* ~ 1 * I3 .

Shrews haveaong natfow snout, stnall noa-distinguishable ears, small eyes,
and have small*claws gtid palms (not enlarged) on the front feet; leatures
which distinguish thém from most ather small mammals {Figures 3, 4 & 11},

¥

Voles are heavier bodied with small (but farper than shrew), well-furred ears
and medinm-sized eyes (Figure 9), and mice have large, unfurred ears and

large eyes (Figure 10),
The overall body length of the Pacitic Water Shrew averages 154 cm, 7 cn

ot which is tail. The averagre weighl is 13.2 g. The tur is dark brown 1o black
dorsally and dark brown veatrally (the inderside can be liphter in the winter).
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Figure t1. Close-up photo of the hind foot of a Pfu:j‘ﬁc Water
Shrew. The fringe of sl bairs is cleady visible. Leigh Dvans [phote.

The species is unlikely to be confused with mest shrews thaf co-occur. Sarex
cinerens, S, monticolus, 8. frowbridgi, and S, pagrans (Lable 1) are eopsiderably
-wmqllu' (q\r(mgc < 12 em tota! 1mgh A ? gi i wtigjht) 'md }_(.th{,

1 S a semi "lql"i’ltl(:

1; lengrh 10. 6 g) tendb to

_k grey o I}I ek (1(}1 sal fur wllh a whm be Hy A[]d
ion Water bl__;;ew (Figure 12).

Figure 12. Sorex patusiers (lop left — Richard Forbes photo) has o white belly and
bicolouted tail wlibe Sorex bendivii (below ripht — Dents Knopp photo) is o mere
uniform hrowa/prey with a unicolonred tail.
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3 Best Managerment
ractices for Habitat

The flollowing are suggested guidelines for maiataining Pacific Water Shrew
habitat in the Lower Mainland. These guidelines should be implemented in
arcas with moderate or high capability water shresw habitat, or areas where a
Pacific Water Shrew has been captuced or positively identified.

3.1 Habitat protection

Leave 100 m wide ateas of protective habitat wherever passible on either side
of currenily suitable ot ultitately capable Pacific Watey Shretv habitat, or in
areas wllere Pacilic Water Shrf‘w is Imown to ocey '*'I'Hbitat suimbiliry and

_ 1)), low impact activities
such as the construction of a smalk:walking tiail (folls ring ngidelines
oudined in the stewardship docu : A

¢ [Prolection 4
Water Shrew

ahitat important for the bong-term survival of the Pacific

i

¢ Increasing hahitat connectivity for Pacific Water Shrow.

e Protection of habirat important for a wide vatiety ot species ol antuals,
plants, birds (many bird species require lazge areas of habitat [or it to be
suitable), and tish {depending on the habitat protected).

¢ The long-term effective protection of the stream or wetland and all of s
ecological processes and biodiversity.

In addition, recent studies and guidelines have reported that riparian
greenways are highly valued by members of the community and
property values in the proximity of greenways are higher than
elsewhere (DNFO/MELP 1994, Quayle and Flamilton 1999, Cutran
2001). This benefit is then passed on to local governments through
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higher taxes, Quayle and Flamilton (1999) seporied property value increases
from 10% to 15% - funds that might provide for a sipnificant amount ol
preen space preservation by local governments.

3.2 Watercourse & wetland crossings

Placing roads across streams and through wetlands destroys and fragments
habitat by creating barriers 1o the movement of small mammals and other
wildlife species. In addition, roads alfect wetlands up to 2 kmaway (e,
through loss of native plant and animal species, Increases in invasive species,
ere), although it 1nay 1ake decades to show the effects (Findlay and Bourdages
2000). The following sugpestions should be implemented wherever possible
to minimize habitat loss and fragmentation due to stream and wetland
crossings (listed here from least damaging to most damaging).

*  Move the crossing and all associated roadways ang/structures away from

known ot potential Pacific Water Shrew lnl)l{at

¢ Use bridges over streams and wetlands mamd ‘af cul\ g, This cnsares
greater continuity of habitat below the Bt idgre and the I{,Iuluun of;ldlumi
vegetation. Bridges should be long LIIQHBII o f!ave 16 lmlncl_ )i

stream or wetland (including pilings) withi 0-60 m area of the bridge
structure (most Pacific Watet Shrews are capfured < 60 m from a wet

area). This will also minimizelrequirements [of, tap and other

1.4 | ,'"])],lnis cannot be
i(iv low h‘i‘-idgu), pt)u]:, ar coarse woodly debtis

h()Llltl be Luzje diameter (at least 2 m diameter)
' __I:tomul 1)1{)(: alch culveLts wﬂJ increase the

the culvertsd: t,l}u__,rpltw sh(m]d hl a\*()[(f( ., hu AUSC lht‘bt d!bu:umg: the
usc of culve 1}1 ¥ simall mamimals. Culverts should not Le longer than 30
in and shouldnot have large drops that would impede water shrew (or
tish) movement. On long culverts that are datk in the middle, consider

the use of prates that will allow light and rain to enter.

Road Right-Of Ways ROWSs) should be nrinimized around bridges to
maximize the amount of mtural riparian vegetation, Areas around the hridge
that have been modified should be replanted with advanced nafive tree and
shrub stock. Shrews and other animals avotd ravedling in the open; the
placement of vegetation or other cover strnetutes (such as logs} along the
ROW will increase (he connectivity and suitzbility ol habitat (sce Section 5 for
further detail on restoralion).

"T'he use ol armouring of stream crossing steuctures, especially culverts,
should be avoided as these walls can Jimit escape options for shrews in the
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Best Management Practices for Hahitat

current. If armouting must be used, providing a variable structure (g,
“biowalls”, imbedded rocks, vegetation, efe) can allow shrews to escape the
current,

3.3 Riparian vegetation & Coarse Woody
Bebris (CWD)

Pacific Water Shrews, fish, and othet species are dependent on the presence
of riparian vegetation and Coarse Woody Debris (CWD) along streams and
wetlands. Planting of native vegetation and retention or introduction of
CWID can increase habirar connectivity, improve the condition of the aquatic
cnvironment, and minimize erosion and sedimentation problems. Plantings
should include shrubs to provide low cover tor shrews and large teees for
high cover and to maintain a moist micro-climate. CWEshquld include all
types of debris that would naturally occur at a site, esfecially larget items
such as downed mature trees. See Swtion 5 for fuy hm défail on habitat

restoration.

¢ NMaintatn native trees and shrubs and Q{VD in the riparian 2
the ROW adjacent to the waterbody to’minimize erosion and
sedimentation cffects.

ace and in
) f’

&

¢ Restore native riparian vegetation and CW1D3long degraded warerways
to improve water quality and ] Suuabﬂlty of the habitat for many
species. See Seefion 5 [or a det'ulf:d descrption of liabitat restosation for
this species.

.
__I} wiatercourses (aq dlrchcs] to
y spe iies, espccrally if the watercouese IS
& X . - f . . N .
LI P IV I Irmnl{‘lpzll yrks, p]’mllng) fanve riparian vegefation (‘i]ll’ll[]‘i and

treces) ay L maintenatige or introduction of CWID as soon as possibic atter

1s completed will provide important habitat for a variety of
species, rediicg,the"colonization of invasive and non native vepetation,
and help to mn rol sedimentation. See Sesfian 5 for a detailed descriplion
of habitat restoration for this species,

3.4 Connectivity of habitat

Iabitat lldgll]( ntation is a threat 1o the ability of Pacilic Water Shrews and
other species to move across the landscape and recolonize areas from which
they have become extirpated. L'o mintmize habitat fragimentation:

¢ Consider the landscape context of development. Protection of habitat
that appears to have limited value (2.g, non fish-bearing streams, small
torest ponds, small areas of habitat, areas of low suitability} can maintain
habitat connectivity between larger or more important habitat fragments
{¢.e., serve as corridors),
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¢ [ixpand protected areas. Increasing tipatian protection around streams
and wetlands adjacent to parks, ripacian greenways, or other protected
areas will increase the overall protective ability of the area, and increase
its connecetivity with the surrounding landscape.

¢ Minimize the effects of bartiers to movement {such as roads) by creating
crossing points (u:;[n'g, cither bridges ot open bottomed culverts) tor
animals.

3.5 Management options

In arcas where Paciflic Water Shrew is known to occur, or in areas of

poteatial Pacitic Water Shrew habital, the use of (he ‘habitat compensation’
process by developers to gain approval for development should be avoided
whenever possible. 8

In clevclopmcnts close to siparian areas, requite thc deyeloper to include a
Fcnce and mgmi_p phccd at the cdgc of the piofcqtgvc ’ue -i'he fence will

: Best T\I’m’tg_,c]m,nr T“mcncm (';('L }mks‘ in TM;M
: er;;l vithin O[ficial Comtnunity Plaos (OCPs),
ans (N{,Ps) andfor (,omplchcml\re

(I)Pf\s) a 1'()un(] st
that work around riparian areas is guided by regulations set outin the DPA
and the Official Community Plan (il oune exists). The DPA could be used to
establish a minknwm buffer size (Jarger than the mininmum required by
Department of Fisheries and Oceans Canada) around all waterbodies. This
will ensure that streams and wettands that do not support fish or coniribute
te fish-bearing streams, but are important habitak features that support many
wildlife and plant species, are maintained in the landscape,

ais and wetlands. D(:V(r]nptm:m' Permil Areas can ensure

The wording could be similar 1o

¢ The Muntcipality/Cityof _____considers the preservation of
streams and wetlands to be important to the maintenance of local
biodiversity and ecological processes. Theretore all arcas within 100 m of
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Best Management Practices for Habitat

wetlands and watercoutses have been designated as Development Permit
Areas, known as Watercourse Developmeni Permit Areas (WDDPAs).

o Al development applications lor projects that will occur within a WDPA
must comply with the requiirements for an assessment of the eltects of
the project on the Paciflic Water Shrew, as onlined by the Pacilic Water
Shrew Recovery Team.

¢ Drior to commencing an eavironmental assessment, the developer must
contact the Ministry of nvironment to obtain the most current Pacific
Waler Shrew BMP guidelines.

s  The developer is fully responsible for the costs required Io assess the
potential effects of the project on the Pacific Water Shrew.

e If sampling for the Pacific Water Shrew is necessary [see decision
flosweharts in Seffon 2] the developer must iollow he sapling protocol
included in this document.

Additional information on development permits, aud exatniples of wording

mfommUon

‘'he success of 1eat1'

s lo increase the awareness of the potmti’tl
'mage pel ownets hvmg neat rlpfunn areas to
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er from Fisheries
lations

The primary difference is that Pacific Watcr Shrew BNV guidelines
emphasize the importance of the riparian zone and the inclusion of non-fish
bearing and isolated waterbodies (not connected to or discharging to fish
habirar), as well as non-classtfied bodies (such as ditches),

" .
The focus of fisherties guidelines and regulations (e, fotlléral Fisheries Aot and
provjnci'l] Streamsice PmmffoﬂAw' \vith its Riparian Areas Reguldlmn), are the

environments. Guldclmes and regulations tOL jjuffs\L sizc 1q “l(‘fl\fltles
(‘onducrr d 'nound streams (r’ g, road buildmg) are dcsq_)ned t ;

habitat (.t’.g., Sw.lmph or Illdlhl‘l{h in or .id].i(tt.nl
forest) are suitable habttat types*for shrews.

'md werlands Most oftr:n they ate c'tpm;c( wtthln ﬁO m of water l)odlcs
This shrew is a semi-aduatic species thqi’ forages extensively on aquatic

gre d{‘p{'ndu}t on the IJLesence ot good tht}r

such as chahges in ligh't Ecmpcmnnc, wmd, species p1eseucc, ﬁnd lJJ_Ebt'.II(_L
of invasive 3pecjes assogfated with removal of the surrounding forest, as well
as potentially inéreased-Tun-off of oil, water, pesticides, fertilizers and road
debris which are 'tssoénred with urban or agricultural land development and
use. See Clen ¢f 4. (E‘)‘)’i) Chen er af. (1995), Kelsey-and West (1998),
Findlay and Bourdages (2000} Lor some discussion of changes o the ripatian

zone associated with edpe effects.

Development goidelines from the Department of Fisheries and Oceans
require bufters as small as 5 m under certain conditions. Millar et al. (1997),
however, suggested that even buffers 15 m to 30 m wide may be insufficient
to prolect even the aquatic environment over the long term, and instead
proposcd fisheries managenient zones ar least 30 m ro 50 m wide. The
current guidelines do nol pravide softicient protection for Pacific Water
Shrew habitat (Galindo-Leal and Runciman 1994, Craigr and Vennesland in
review),
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Hahitat Reitabllitatlion

itation

5 FHabitat Rehalbili

isheties iehabilitation elforts normally taclude improvements to the stream
channel or wetland and surrounding riparian zones that can also benefit
Pacific Water Shrew. However, it must be stressed that [isheries
rehabilitation efforts are designed to maximize benellit to in-stream
organisms, not riparian organisms. Rxtra efforts are thus warranted fo ensure
that the streamside area is immediately and ultimately suflable Tor organisms
such as small matmals.

ITabitat restoration should not occur where habitat is rated high or moderate
suitability. This assessment should be done prior to any habitat restoration
work commencing. Minor restoration works such as the '1emov'll ol garbage
161, Where the presence
banges should occur

may be warranted but shonld also be done with cau
ol Pacilic Water Shrew is documented, no habita
within a minimum ot 100 meters of the occurpencs,

Iy Dehyis (CWD; ¢4
clways for
plovlde a substmtc F01 "lq‘L]"lrIC macr olnvmrcb to enhance Fomglng for
nsure it does not

P]'lclng slgmﬁmnt amounts of Coarse \V_ : logs or toot

Figure 12. Creating habitat by p].l(,mg) ]()L_b O create p()()]b and provide travel
routes, and planting dparian vepetation to grow and shade the stream, will
provide habitat for Pacific Water Shrews and fish. Ticologic Research photo.

Plactng CWD (zg, stems 2 6 cm diameter minimum, but preferably Jogs 2
12 em diameter with bark still attached) adjacent to the stecam channel or
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wetland will provide important cover (IFigure 13). A properly connected
network of logs and brush piles along the banks will provide secure travel
routes. Connectivity should be emphasized — contiguous cover is an
important atteibute. Riparian plandngs can also be used to help network
travel corridors.

Plant advanced native plant stock alongside streams and wetlands,
concentrating on the riparian zone within 30 m of the stream or wetland. A
properly connected network of vegelation (and/or CWID) along (he sireaim
or wetland bank will provide secure iravel routes. Connectivity should be
emphasized — contiguous cover is au important at{tibute, (WD can also be
used to help network teavel corridors.

Figure 13, This man-made {ish spawning channel has lots of lops which are a

henefit to shrews, but it was sceded with grass, and no nparian vegetation was
planted, limiting its uselulness to water shrews. Ecologic Research photo.

Creation of pools < 1 my deep (by placing CWD or focks in the stream
channel or wetland) will provide important foraging locations for water
shrews (Figute 13).

Connecting adjacent marshes, swamps or streams by plandng ripatian

wepetation, placing logs and other CWD, or by creating a warer channel will
increase the cffective habitat area tor water shrews.
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Hahitat Rehabtlitation

Cennect wet depressions alongside the strean chanoel or wetland by placing
logs and ather CWD and planting tiparian vegeiation to increase the amount
of water flowing through.

Tf using grass seed mixmire to stabilize slopes, make sure other species of
plants are also planted ro avoid ending up with 2 grassy slope with minimal
nalive riparian vegelation (Figure 13). Tf rerining walls are necessary,
consider the use ol “bio-walls” (walls made of organic matter that plants can
grow from),

Note barriers to water shrew movement such as roads and small culverts and
determine whether it 1s posstble to connect the habitat on either side ol the

bacrier. Plant vegetation around culverts and coad edges to provide cover for
shrews and other aniimals.

Secondary dry culverts can be used in conjunction wi 1 wet culverts to
increase travel corridor options for shrews, Such '_L
minimum of 500 mm diameter and have suitabl sg{‘bsmte :
natural environment, As above, grates can e uséd at interve
allow light, rainfall and nutrients fo enteg:the passageway.

A ‘i f <30 mto

With diversion, enhancement or corﬁpcnyation '
must be anthorized by

é’glcal recovery of new
tdul \V[rh %ubsmrc containing benthic
tation (incliiding latge trees) salvaged from the

foraginghahirat optiodsifor shiews.

Some obstruct h passage are not barriers to water shrews (g, log
jams, beaver iodgcs)'thd may create water shrew habitat by partially floading
the surrounding d) o or by creating pools, If obstructions ate removed to
enable fish passage, consider ways of maintaining at least some ot the
previous habitat by leaving sotme logs or creating a side channel to maintain
the floodect area.

In areas where domestic predators are present {e.g., cats and dogs), consider
placing fencing around riparian areas (up to 60 m from the stream or
wetland) to exclude these potentially damagiog animals from habitat suitable
for these small mammals.
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rgianizations

Conservation and stewardship organizations are already working to preserve
and restore habitar in the Lower Mainland. There are many opportunities for
Pacilic Watet Shrew to be included in new or ongoing projects.

The Pacific Water Shrew Recovery Team 15 interested in developing
parenerships with environmental organizations to work fowards proreciing
and restoring ripatian habitar. Please contact the Migisiry of Eavironment if
vou ate interested in working with the I{{{)\’Cl}f 1 jreserve or restore
habitai for Pacific Water Shrew.

6.1 Education

»  When preparing information pamphlets, o

the discussion. Most
people (lo nnl realize [}1 al the : ‘specics of water shrew
that in Canada is found only in (\}n .

using a RareVerebrate z\nmml ()baew'\u(:m torm, 't\rall'lblc hom

hitp:/ /www.cpv.gov.be.ca/ede/conwribute html. Also, repott the sighting
or caplute to the environment department of the local municipality for
inclusion in their tccords. A list of B.C. municipalitics 15 available at
hup:/ /www.civicnet.be.ca/members/map.shiml.

6.2 Habitat protection

o TLincourage landowners to create conscervation covenanls 1o profect
tiparian habitat on their property.

o Apply for funding ro purchase or rehabilitate important habitats,

s Hducate landowners about the scusitivity of tipatian arcas and encoutage
them fo use managemeni practices that limit eroston and run-off into the
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Actions for Stewardship & Gonservatlon Organlizations

aquatic environment. Inform landowners about the importance of
properly maintaining septic {ields.

33

Page62 of 212 MOE-2015-50399



Links, Downloads &
Literature Clted

7.1 Contacts

I'ar information on the Pacific Water Shrew or other species at risk in British
Columbia contact;

Pacific Water Shrew Recovery Team

Chair: Kym Welstead

Ministry of lavironment
10470 — 152™ S, Sutrey, B.C. V3R 0Y3
Tel: (604) 582-5279

Kym.Welstead(tidgoy.be.ca
Wildlife Biologist G

Ministry of Ravironment — T.ower*|
10470 - 152 S, k
Surrey, B.C. VIR A)
Tel: {604) 582-52
Tax: (604) 930-711¢

&s ar Risk Biologist

[eadguarters office

Lel: (250) 387-951
Fax: (250) 356-914

7.2 Background

Download an clectronic copy of the B.C. Government brochure on Pacific
Water Shrew, or one of the over 40 other brochures on wildlife at risk in
B.C., at hup/ /www.env govheca/wid Aisthun View other biodiversity
publications by the Ministry of Linviromment at

hetp:/ Swvww.envgov.beca/atrisk/reports,hunl.

T'or more nformation on species at risk and the Spedes af Risk A, visit the
Environment Canada/Canadian Wildlife Setvice species at tisk website ar
hetp/ /www.speciesatrisk.ge.ca/, or the SARA Public Registry:
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Additional Information: Links, Downloads & Literature Gited

: yage.ca/. Al these sites you can also view approved
species stalus reports, recovety strategies and recovery plans.

For more information an the Committee on the Status of Lnclangered
Wildlife in Canada, visit the COSEWIC website at

http:/ /www.coscwicge.ca/index.htm. The nadonal status repott is available
at this site.

‘The Ministey of Lavironment Biodiversity website has intormation about
programs to conserve biodiversity in B,C,, including information on recovery
teams and recovery strategies/ plans:
http:/ /www.env.gov.be.ca/wid/binhm,

The Endangered Species in B.C. website provides links to informaton on
spectes al risk in B.C. The sile includes a link to the Spe i Hxplorer, which
is a scarchable database containing information abontdlt documented species
in B.C. Go to hip://wwsenv.goy.beca/atrisk/, 7

.,
ar n"nomtoung of

jfl(l on local ocourrences

Al occusrenéésiof Pﬂc:__i__gii: Water Shrew should be reported to the B.C.
Conservation Datg-Gentre on standard data sheets. The relevant data sheet is
the Rare \fﬂle}naﬁc Animal Observation for m, which can be downloaded
from: hutyy: //www cnv.gov.he.ca/cde/contribute. homi.

‘The municipal government where the Pacific Water Shrew was observed
should also be notitied of the occutrence, A list of B.C. municipalities is
available at http://www.civicnetbe.ca/members/map.shuml.

7.4 Stewardship

The B.C., Stewardship Centre has many excellent guides on a variety of
rnplm All of the ;_,mdes are available for downlo'\d ar

(HS[
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Specific documents of inlerest include;
e Access neir aquatic areas

¢ Community greenways: linking communilies 10 country, and people to -
nature

¢ Tand development guidelines for the protection of aquatic habitat
¢ Stewardship bylaws: a guide for local government
s Stewardship optons for private landowners 1o British Colwnbia

¢ The streamkeepers handbook: a praciical guide (o stream and wetland
cure

¢ Stream stewatdship: a puide for planners and developcrs

¢ Landowner contact guide

Fisheries and Oceans Canada also has many usefol repor
download, including reports on the topics of Jégislation, poti

bout conservalon

links to local Land Trost
f-‘c’m elp with cofigervation covenants
WY, lﬂn(ltl’ustﬂlhwncc be.ca/.

and conservancy organizations Lha
and stewardship agreements. Go (0%,

;‘
P d developers is availahle at:
nra,f\\/h(, ()( 12002 s. 1_(1{ The

7.5 Land ‘ifaﬂue near to riparian corridors

Land values increase when in proximity to a ripatian greenway (DFO/MIILP
1994, Quayle and | Iamilton 1999, Curran 2001). Read one study here:

}1ttp:/;"www--heh.p ac.dfo mpo.gc.ca/publicatio ns/p_t_} £/241 452, pdl

Quayle, M., and S. TTamilton. 1999. Corridors af green and gold: impact of
riparian suburban greenways on praperty values. Prepared tor: Fraser River
Action Plan, Dept. of Fisheries and Oceans, Vancouver, 3.C.
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7.6 Integrated Stormwater Management
(1)

Taformation on ISM is available at the Ministry of Environment website:
hittp:/ /www.env.gov.be.ea/epd/epdpa /mpp /stormwater/ stormwater, htinl

Infarmaron from rthe Greater Vaneonver Regtonat District, incduding Besr
Management Praclices, is avaifable fronu:
htip:/ fwww.gvidbe.ca/sewerage/ stormwater reports i

7.7 Small mammal identification and
sanipling

The Resonrces Tnvenrory Standat

sinall immmals is available hete

openet,: Jgd then duct’ (ape th_ef-'iwu cans logether.
W ]

7.9 Bev{glap%@n'& Permit Areas (DPAs)

Information about Development Permit Areas and development permits
{including examples) are available at the links below.

o The Islands Trust
hetp:/ /wwwistandstrustbeca e/ np/ pdf/ npbroeavironmentaldpatacts
heet.pdl

¢ Maple Ridge

http:/ A www.mapleridge.org/municipal / departments/ envirgnment/build

ing near witercourse.hunl

¢ Sechelt hitp://www.district.sechelt,be,ca/depariments /landdp.phyp

¢ Parksville
hep:/ /www.city.parksville.be.ca/ems/wpattachments /wplID4 7at[1D62.p
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df and
htlp://www.rdn.be.ca/ems /wpattachments /xwplD408at11D218.pdl

Many municipalities alrcady have Otlicial Community Plans (OCPs),

Neighbourhood Concept Plans (NCPs), Comprehensive Development Plans
{CDPs), or may use Development Permit Areas (1DPAs), but the information
miay nol be available on the web. Check with the local City Hall to access this

" information.
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of Envitonment.
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From: Freyman, Liz SHVIEX

To: Hirner, Joaona ENY:EX

Cc Shannon, Barb £ CSDEX; Waniner, Steffanie M ENVIEX; McGulre, Jennifer ENV;EX
Subject: FW: MOEOS.039 / Part Mann/Highway | Expansion f Fees Paidt

Date: Wednesday, May 28, 2008 11:15:33 AM

Attachments: Issue nete MOCO8.03%.40¢

Hi Joanna,

Your description for EPD concerns was perfect so | had nothing to add. | made a minor wording edit
{shown in track changes in the altachment).

f did struggle with the last paragraph a bit as EPD would like to see much more detail in their EMPs
prior {0 sign off for their certification - as 1 discussed with you earlier - but perhaps we won't mention it
in this issue note since you already summarized our concerns so well in lhe background section.

As a side note: The Sea to Sky highway improvement project just sent us their detailed (but slili draff)
EMPs last month (1??) This is why we have an issue about cerlifiying EA applications with a lot of
future commitments such as EMP development.

Thanks for drafting the note,
Liz

From: Hirner, Yoanna ENVIEX

Sent: Friday, May 23, 2008 6:02 PM

To;  Sbannon, Harb E CSELFX; Freyman, Liz ENVIEX

Cc:  McGulre, Tennlfer ENV:EX; Warriner, Steffanie M ENVIEX

Subjoct: RE: MOEOB.039 [ Part MannfHighway 1 Expansion / Fees Pald!

Hi there everyone,
Aftached is a draft issues note for your review. I've followed the template bui I've never done this

before.... In particular 1'm not sure 've accurately described the concerns brought up by EPD and I'm
not sure about my interpretation of MOE's position regarding the PMH1 project (see last paragraph of
the issues note). I've also highlighted in yellow a couple of places where | need input.

Barb would like fo send this FOI off by the end of next week, so please let me know whal you think of
this note as soon as you can (Il be at the ESD agm Tuesday to Thursday).

Thanks!
Joanna

From! Shanncn, Rark E CSOIEX

Sent:  Thursday, May 27, 2008 11:56 AM

To:  Hirner, Joanna ENV:EX; Freyman, Liz ENV:EX

Cc:  MeGuire, Jennifer ENVIEX; Warviner, Steffanie & ENVIEX

Subject: FW: MOECGB.039 [ Port MannfHighway 1 Expanslon f Fees Pald!
Importance:  High

Hi Joanna, Liz

The fees have been paid by WCWC for this request, so we have to provide documents ASAP. Liz, you
have already provided me with your package, so { will just have to get EPD sign-off by Steffanie.
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Joanna, your prefiminary status indicated approx 250 pages. Please get the records to me as soon as
you ean,

Plus | need to know who is going to write the issues note.

Thanks
Barb

Note there is also an MOEDS.069 (Internal Communications and Reviews of Env Assessment of
South Fraser Perimeter Road) - Joanna - you've already provided prelim status form indicating approx
1300 pages = fee estimate has been issued.

There is also a new request MOE08.091 (copies of all drafts of comments prepared by MoE biologists
regarding impacts to wildlife, fish and plant species at risk from the proposed South Fraser Perimenter
Road project and Port Mann Bridge/Highway 1 project, including any maps,plans figures or other
diagrams). I've forwarded it to Jennifer and Steffanie, but you might not have seen it yet - I'm
assuming you will be program contacts.

I'm starting to get my South Fraser - Port Mann and Hwy 1 Expansion requests mixed

For now - | just need MOE0B.039.

Thanking you again
Barb

From: Love, Sylvia CSDLEX

Sent: Thursday, May 22, 2008 11:38 AM
To:  Shannon, Barb E CSDIEX
Subject: MOEDR.0I9 Fees Pald!

Just to follow up...

Tees have been paid so you can gather your records and send them my way... as soon as

possible.

Sylvia Love

mailtesvlvialoye@gov.heca

{250) 387-9567

(250) 356 6677 (fax)

Information, Privacy, Securiry and Records

Information Management Branch

Supporting the Ministries of Agriculinre & Lands

and Environment together with their associared agencies
PO BOX 9336 Stn Prov Govt

Victoria, BC VBW 951
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MINISTRY of ENVIRONMENT

INFORMATION NOTE

Applicant Name: _ [PR File #: MOE08.039
Organization: o _ BN/CIif # (if any).

l Prepared for the Deputy Minister

Considerations refated to the release of records in response to the Fol request
regarding reports or review commenits, including drafts and documents that have
not been submitted (up to and including February 29, 2008), prepared by the
Ministry of Environment (MOE) for the Port Mann Bridge/Highway 1 (PMH1)
expansion Environmental Assessment (EA), due {inserd}.

Il. Issue:

GCommunications challenges that may arise from the release of records in
response to the Fol reques! regarding reports or review comments, including
drafis and documents that have not been submitted {up to and including
February 29, 2008), prepared by the MOE for the PMH1 expansion EA.

Il Background:

Review comments and reports related to the PMH1 expansion EA were
generated by Lower Mainland regional staff from the Environmental Stewardship
and Environmental Protection Divisions (ESD and EPD). Water Stewardship
Division did not provide comments, other than to advise that their interests will be
addressed through the legal requirement of approval of in-stream works under
Section 9 of the Water Act.

Some of EPD’s comiments cover contaminated sites issues and regulations,
including comments on methods for assessing and dealing with contaminated
sites, EPD's remaining comments relate to air quality, surface water quality,
stormwater management, and environmental management planning. EPD’s
concerns around air quality include guestions around the assumptions used for
traffic volumes and vehicle emissions in the air quality modeling done by the
Ministry of Transportation (MOT). EPD also expressed concerns about dust
emissions associated with road construction and operation. Water guality
concerns include requests tc ensure that effective stormwater infrastructure is in
ptace during road construction as well as operation, that the level of effort, time
period, and methods used to sample and monitor water quality are inadequate,
that descriptions of proposed mitigation are not detailed enough, and that
Provincial Waler Quality Objectives might he exceeded because of the project.
Other general concerns expressed by EPD include a lack of detalil in describing
environmental management plans and mitigation, inadequate assessment of
cumulative effects, and a concern that the project scope is too narrow and should
include increased traffic and urban development associated with the project.

ESD’s comments are focused on species at risk, and most of ESD's congerns
are arcund the methods and level of effort used by MOT to inventory wildlife.
The methods and effort are not considered adequate for providing information to

.
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Analyst: Nanme: Name: the staff person who can

FPhone:

assess impacts, design appropriate mitigation and compensaticn, and menitor
the effectiveness of mitigation and compensation. In addition, ESD asked for
commitments to adaptive management and effectiveness monitoring. ESD also
raised concerns regarding consideration of wildlife species at risk during fisheries
compensation planning, and the fact that a Pacific Water Shrew (PWS) was
found near the 162 Street Exit in an area proposed as ‘critical habitat’ by the
PWS recovery team.

The Environmental Assessment review process for the PMH1 project is currently
in its final stages (the final EA report has been referred te Ministers for
certification). Therefore MOE's future opportunities to provide input on this
project will occur post-certification.

Much of the public concern and media attention around the PMH1 project has
been focused on greenhouse gas and air quality concermns. By comparison,
water quality, contaminated sites, and wildlife and species at risk issues appear
o have generated less cancemn.

Discussion:

The applicant apparenily stated in a fee waiver request that he-isThey are
mainly interested in records relating to greenhouse gas emissions and air quality
concerns.

The applicant may be tooking for additional detail regarding the MOE’s review of
the PMH1 project beyond the comments publicly available an the EAO’s
website. The draft comments de not differ substantially in content from those
publicly avaitahle, although some draft comments may provide more detail and
differ somewhat in wording and tone from the final versions, Some of the emails
which contain general descripticns of review commenlis describe aspects of the
review pracess, such as difficulties in providing staff resources to the review and
descriptions of who is involved in reviewing draft camments, which may or may
not be of interest to the applicant. The fact that highway censtruction is
occurring in an area proposed as ‘crifical hahitat’ for the PWS may also generate
questions or concern.

The MOE's position regarding this project appears to he that commitments
made by MOT during the EA review are sufficient to ensure that outstanding
issues can be resclved during post-certification involvement of MOF with the
project. To support MOE’s continued involvement post-certificate, MOT has
committed to provide funding to MOE for staff dedicated to the Gateway (PMH1
and South Fraser Perimeter Road) projects.

Fol Contact Program area Contact  Prepared hy: Joanna Hirner

provide technical suppaort, usually
the author (will this be Joanna or
Jennifer?)

Div/Region/Branch: Branch/Region:

Phone: Phone:
Date:

i
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1.0 INTRODUCTION

1.1 Background

Highway 1 is the primary read connection between Vancouver, other points in the Lower
Mainland and the rest of Brifish Celumbia {BC) and Canada, The Port Mann Bridge,
located on Highway 1, links Vancouver and its inner suburbs on the north side of the
Fraser River to industrial and population centres south of the Fraser River.

Highway 1 and the Port Mann Bridge were designed and constructed in the early 1960's,
at a time when the population of Metro Vancouver was 800,000 and centred in
Vancouver and Burnaby. White there have been some impravements to Highway 1,
including the addition of high occupancy vehicle (HOV) lanes west of the Port Mann
Bridge in 1999 and an additional eastbound lane on the bridge in 2001, most of the
interchanges have nct been substantially upgraded. The regional population now
exceeds 2.1 million, and is forecast to reach 3 million by 2031, Development is also
shifting eastward, a trend that is expected to continue as employment patterns disperse
lo regional town centres and businessfindustrial park devefopments south of the Fraser
River. In response, commuting patterns are changing from a "hub and spoke” modet
focussed on Vancouver, to a more dispersed pattern with a significant and growing
component of suburb-te-suburb commuiers.

Both the population increase and shift in commuting patterns have led to increasing
pressure on the region’s fransportation network, particularly along Highway 1 and across
the Port Mann Bridge. The Port Mann Bridge has the highest daily teaffic volumes per
lane of all major water crossings in Greater Vancouver and is currently congested for 13
hours per day. Due to the congestian, lhere has not been bus transit service over the
bridge for 20 years. Dusing extreme congestion, it can take over two hours to (ravei the
29 km of Highway 1 hetween 200" Street in Langley and Willington Avenue in Burnaby,
with up to an hour and a half spent queuing for the Port Mann Bridge.

1.2 Propased Port Mann/Highway 1 Project

To address the grawing congestion, the Minisiry of Transportation proposes to construck
a new (addilianal) bridge adjacent to the existing Port Mann Bridge, widen Highway 1,
upgrade interchanges and improve highway access and safety on the 37 km section of
Highway 1 between the McGlil Interchange in Vancouver and 216" Street in Langley.

The Port Mann/Highway 1 (PMH1} project includes congestion reduction measures such
as extension of HOV lanes, transit and commercial vehicle priority access and an
electronic bridge toll that will both pay for the preject and limit traffic growth over time.
Future fight rait fransit will be accommodated on the new bridge. The reinfroduction of
bus service along Highway 1 will be facilitated by a reduction in travel times and an
increase in predictabifity of lrips. There will also be improvements la cycling and
pedestrian networks along or in the vicinity of the corrider, including a hike lane on the
new bridge (there is no bike lane on the exisling Port Mann Bridge).

Port Mann/Highway 1 Environmanial Assessinent Rapuart
Mareh 14, 2008

Page74 of 212 MOE-2015-50399



PMH1 EA Report DRAFT 2.0 page 3 of 140

1.3  Regional Conlext

The PMi1 project {Figure 1-1) is one of three slrategic road and bridge projects in
Greater Vancouver that are sponsored by the BC Minislry of Transportation:

s South Fraser Perimeter Road;

« North Fraser Perimater Road; and

» Port Mann/Highway 1
Together (hey comprise the Gateway Program (Figure 1-2).

The goals of the Gateway Program are to:

s  Address congestion;

« Improve the movement of people and goods in and through the Greater
Vancaouver region:

+ Improve access to key economic gateways through improved links between
pors, industrial areas, railways, the airport and border ¢rossings;

+ Improve safely and reliahility;

s Improve the region's road network;

+ Improve quality of life in communities by keeping regional traffic on regicnal
roads instead of local streets;

+ Reduce vehicle emissions by reducing congestion-related idling;

« Facilitate better connections to buses, SkyTtrain, cycling and pedestrian
networks; and

s Reduce travel times along and across the Fraser River during peak periods.

Gateway Program road and bridge projects are based on predicted population and
economic growth and associated transportation demands through to 2031, and will
complement other regional road and transit improvements already planned or underway
such as the Border Infrastructure Project, Richmond/Airport/Vancouver Rapid Transit
Expansion and the Coquitlam Rapid Transit Expansion (Figure 1-1).

More information on the Galeway Program is avaitable at www.gatewayprogram.be.ca.,

Port MannfHighway 1 Epvironmerital Assessmen! Report
March 14, 2008
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The Gateway Pragram and Other Road and Transit Projects

2.0 PROVINCIAL AND FEDERAL REVIEW OF PMH1

2.0 Caoperalive Environmental Assessment

The PMH1 project (Project) is subject to review under both the British Calumbia
Enviranmental Assessmont Act (BCEAA) and the Canadian Environmentai Assessment
Act (CEAS). In accordance with the Canada — British Columtia Agreement for
Environmental assessment Cocperation (2004}, a single harmonized review was

undertaken.
2.2 Joint Environmental Assessment Repert

This report is a joint pravincial Assessment Report under BCEAA and a federal
Screening Report under CEAA, and has heen developed te meet the needs of both

jurisdictions.

Under BCEAA, the purpose of the provincial Assessment Report is to:

Porf Mann/Highway 1 Environmental Assessmen! Repor!
March 14, 2008
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+ Report on the adequacy of the Proponent's public and First Nations
consultations;

e Report on the poiential environmental, economic, social, heritage or health
effects of the Project; and

« Determine whether potentially significant adverse effects can be prevented or
reduced to an acceptable level through practical means,

Under CEAA, the purpose of the federal Screening Report is to establish the significance
of potential residual environmentat effects that may result from the Project. The
Screening Report:

« ldentifies the potential environmental effects of the Project, including the
environmental effects of accidents or malfunctions that nmay oceur in connection
with the Project and any cumulative effects that are likely to result from the
Project in combination with other projects or activities that have heen, or will be
carried oul;

+ ldentifies technically and economically feasible mitigation measures that are
necessary to prevent significant adverse effects; and

« Determines the significance of the residual environmental effects after the
application of mitigation measures.

23 BC Environmental Assessment Process
2.3.1 Basis for the Provincial Environmental Assessment

On May 11, 2006 the Ministry of Transporiation {Proponent} submitted a Project
Cescription to the Envircnmental Assessment Office {(EAO).

On May 18, 2005 the Environmental Assessment Office (EAQ) issued an order under
section 10(1) {c) of the BCEAA stating that:
« The Project constilutes a reviewable project pursuani to Part 8 of the Reviewabla
Project Regulations (R.C. Reg. 370/02), as it involves the addition of greater than
2 lanes of paved highway over a contintlous distance of greater than 20 km,
An environmental assessment certificate is required for the Preject; and
« The Ministry of Transportation {(Proponent) may not undertake construction and
operation of the Project until an environmental assessment certificate has heen
granted.

2.3.2 Scope of the Project and Environmental Assessment
On October 26, 2008 the EAQ issued an order under sectian 11 of the BCEAA that
outlines the scope of the Profect and environmentai assessment, as well as the

procedures and methods to be followed by the Preponent during the Pre-Application and
Application Review stages of the assessment.

Scope of the Project

The scope of the project includes the following on-site and off-site physical works, as
well as the activities assoclated with construclion, operation and maintenance of these
works:

Porl Mann/Highway T Environmaenlal Assessment Repori
March 14, 2008
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{a) The works necessary to improve the existing Highway, including:

(i) any road development in a new right-of-way or road widening or relocation
along an existing right-of-way,

(i) the twinning of the Port Mann Bridge and madificalions to existing
structures,

(i modiftcation of existing access roads to and from the Highway er {0 and
from he Bridge (whether through reconstruction, relocation, efimination or
ather changes),

{} development of any new road-related sfructures such as ramps and
interchanges and excavations, and/or modification of any existing
struciures and excavations {(whether through additions, removals ar other
changes}, and,

{v) modification of watercourses and modification or development cr drainage
slructures within the Project area (whether through additicns, ramavals or
other changes);

{b} Methads and localions for disposal of surplus material and other waste;

{c) Construction, use and maintenance of new anclllary facifities such as equipment
storage and marshalling areas and gravel borrow areas, and any use,
modification or decommissioning of any exisiing ancillary facifities for Project-
related purposes;

{d) Ancillary road system modifications adjacent to the Highway or the Part Mann
Bridge associated with conslruction, operation and malntenance of the Project;

{e) All off-site facilities or other infraslructure services assoctaled with and
necessitated by implementation of the Project;

{f) Al activitizs associated with the construction, operation and maintenance of the
Highway, the Port Mann Bridge and any approach roads, including ongoing
maintenance and traffic management,

(@) Any off-site environmental cempensation works associated with and necessitated
by implementation of the Project, if required, and,

(hy Any other physical works or activities which, in Lhe view of the Project
Assessment Director, form an integral part of the Project.

_ Scane of the Assassment

The scope of the assessment for the project includes consideration of the potential for
environmental, social, economic, heallh and heritage effects and potential effects on
First Nations' aboriginal interests, and will take into account practical means to prevent
or reduce to an acceptable ievel any potential adverse effects of the project.

2.4 Federal Environmental Assessment Process
2.4.1 Basis for the Federal Environmental Assessment

Under seclion 5 of the Canadlian Environmental Assessment Act, a federal
environmental assessment is required for the Project because:
« Transport Canada may issue an approval under paragraph 5{1){a) of the
Navigable Wators Profection Act; and
+ Figsheries and Oceans Canada may issue a pemit or license under subsection
35(2} of the Fisharies Act.

Port Mann/ fighway 1 Enviranmental Assessment Reporl
March 14, 2008
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The Notice of Cammencement of the federal environmenlal assessment was pasted on
the Canadian Environmental Assessment Regislry webpage on May 24' 2007. Transport
Canada and Fisherles and Oceans Canada are required to ensure that a screening
assessment is conducted commencing on Aprié 2, 2007. The Canadian Environmental
Assessment Agency is acting as the Federal Environmental Assessment Coordinator for

the screening.

2.4.2 Scope of lhe Project and Assessment

Scepe of Project

For the purposes of the federal screening, the scope of the project includes the
construction, modification and/or expansion of the Port Mann Bridgs, including its pilings,
foatings, approaches, and any staging areas for the construction of these companents.
Additicnally, stream crossings along the highway alignment between McGill Street in
Vancouver and 216th Street in Langley will be included in Lhe scope, as well as a 10 - 50
m zone of Influence araund the stream crossings as appropriate, and any stream
relacation and/or infilling.

Scape of the Assessment

The factors cansidered in the screening, pursuant to section 18(1} of the CEAA, include:

« The enviraonmentai effects of the Project, including the environmental effects of
malfunctions or accidents that may occur in connection with the Project and any
cumulative environmental effects that are likely to resuit from the Project in
combination with clher projects or activities that have been or will he carried out;

» The significance of the environmental effects referred to above;

« Comments from the public that are received in accordance with CEAA and the
regulations; and

s Measures that are technically and econamically feasible and that would mitigate any
significant adverse environmental effects of the Project.

An environmental effect is defined by the CEAA as any:

« Change that the project may cause in the environment, inctuding any change it may
cause to a listed wildlife species, its critical habitat or the residences of individuals of
that species, as those terms are defined in subsection 2{1) of the Species at Risk
Act,

» Effect of any change referrad to in the bullet above on:

o Healih and socio-economic conditions;

o Physical and cultural heritage;

¢ The current use of lands and resources for fraditional purposes by aboriginal
persons;

o Any structure, site or thing that is of histarical, archaealagical, paleantotogical
or architactural significance; or,

+ Change to the project that may be caused by the enviranmenit,

Port Mann/Mighway 1 Environmental Assessment Report
March 14, 2008
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PART A: BACKGROUND INFORMATION
3.0 PROJECT DESCRIPTION

3.1 PMH1 Reference Concept

The PMH1 reference concapt (foolprint 4.2, Rev., 1) contained in MoT’s Application for an
Environmental Assessment Certificate {Application) submitted September 5th, 2007
forms the basis for the EA review and this Assessment Report.! The MoT developed the
reference concept over a three year period incorporating historical studies, research,
analysis, and public and agency input.

The PMH1 reference concept proposes widening Highway 1, largely within the existing
right-of-way, to improve overall aperalion of the corridor. Generally, one additicnal lane in
each direction is planned from the McGill Interchangs to the Port Mann Bridge. East of
the Port Mann Bridge, two additional lanes in each direciion are planned to 200th Street.
One lane in each directfon wil! be dedicated to high occupancy vehicies {HOV) between
Grandview Highway and 200th Street. Between 200th Street and 216th Street, one
additional lane in each direction is proposed.

The FMH1 reference concept propases a new paralel bridge on the west side of the
existing Port Mann Bridge, which will also provide cycling access and be designed to
accommodalte potential future light rail transit. One lane in each direction will be
designated as an HOV lane.

Additicnal structures across the Highway are proposed to support the movement of
municipal traffic, including pedestrians and cyelists, across the corridar and to alleviate
congestion at current crossings. At certain locations the PMH1 refersnce concept
includes lhe addition of dedicated on- and off-ramps or “priority access lanes” to facilitate
movement of commercial vehicles andfor HOV, and transit.

* The reference concept titled “Port Mann Highway 1 Cancept Plan Faatprint 4.2, Rev. 17 dated
January 2007 is provided in Appendix 4A of the Applicalion.

Port Mann/Highway 1 Environmental Assessment Report

March 14, 2008
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Figure 3-1:  The PMH1 Project route
3.2 Main Project Components

Modification or replacement of a large number of slructures {e.g., bridges, overpasses,
interchanges, major culveris) is proposed as pad of the PMH1. A complete list of
proposed struclures, design details and vertical profiles, are included in Chapter 4 of the
Application and the Errata submitted October 18, 2007,

From west to east, the major componenis of the proposed PMH1 project include:

McGill Street ramp modifications
First Avenue ramp modifications
Extension of Boundary Road on—-ramp
Reconstruction of Grandview Highway overpass
Reconstruction of Willingdon Avenue Interchange
Construction of a potential new overpass at Waybume Drive
Reconstruciion of an overpass at Sprott Street and interchange at Kensington
Avenhue
Recenstruction of an interchange at Gagiardi Way and overpass at Cariboo Road
* Reconstruction of Brunette Avenue Interchange and widening Brunette River
Bridge
» Constuction of a potential new overpass at King Edward Street
s Reconstruction of Cape Horn Interchange
» Partial widening of the existing Pod Mann Bridge and construction of a new
parallel Port Marn Bridge
s Reconstruction of 152™ Street overpass
« Reconstruction of 160" Street Interchange
Port Mann/Highway T Enviropmental Assessmant Report
March 14, 2008
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+  Reconslruction of 176" Street Interchange
»  Gonstruction of a partial interchange at 192™ Street
+ Canstruction of a potential new interchange at 216" Street

33  Proponent Procurement Slrategy

The MoT plans to deliver the PMH1 Project using a Design-Build-Finance-Operate
{DBFO) model. If the Froject receives an EA Certificate, MoT intends {o grant a 40-year
concession to a 3" party to design, construct, operate, maintain, and finance the Project.
Toll revenues will be used to pay the costs of project construction, operation,
maintenance and rehahilitation.

The final project design and construction methodology may be different from that
presented In the Application as a result of the DBFO delivery mechanism. The MoT
does not expect these differences to be outside of the boundaries identified in the
reference concept or result in effects of a greater magnitude than those described in the
Application. The MoT does not anticipate the final project design and construction
methodology will be materially different than those presented in its Application. Where
any change exceeds these boundaries MoT will submit the relevant information to EAQ
for consideralion.

3.4 Construction Activities

Construction activities for the PMH1 Project include: site preparation and clearing;
preloading; canstruction of roads and structures; decommissioning of existing
infrastructure; waste disposal, emergency service; traffic management; and workers
accommodations and associated logistics.

The PMH1 allgnment crosses two areas of low-lying terrain where preloading will be
necessary: between Willingdon Avenue and Gaglardi Way In Burnaby and in the Cape
Hom Interchange area in Coquitlam. These sites are underlain by extensive layers of
weak and highly compressible peat and organicffine-grained soils. Preloading in
advance of highway construction at these sites will be required to provide adequate
support to the pavement struciure.

Dredging is not necessary for the purposes of material supply for the Project. Minor
sxcavation is expected for construction of in-stream foundations for the new Part Mann
Bridge. The MoT has canfirmed that the PMH1 Project will not require lhe disposal at
sea of surplus material.”

3.5  Potential Temporary and Ancillary Project Works

Ancillary Project components, typically involving off-site temporary works that occur
away from the PMM1 right-of-way, are potentially required. These works include staging
areas during construction (for equipment and storage/preparation of materials);
stormwater management infrastructure; works associated with existing utility corridors:
aggregate supply required for constiuction; works associated with repair and/or upgrade

? Confirmed in Qctober 9, 2007 felter from Garry Dawson, MoT fo Kristie Trainor, Fnvironment

Canada.
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of municipal drainage systems; works associated with fisheries and wildlife
compensalion; and the management of potentially contaminated properties along the
alignment,

‘The MoT anticipates the need to underiake ancillary works to protect or relocate
appraximately 800 to 800 utilities prior to, or during, the consiruction phase. Potentially
affected utilities Include waler, sewer, gas, telecommunications, and both overhead and
undergreund electrical tines. Utilities owned by BC Hydro, BC Transmission
Carporatton, Terasen Gas, Kinder Morgan, Shaw Communications, Telus, various
municipalities and others, are {ocated within the PMH1 corvidor.

3.8  Land and Water Lot Requirements

Construction of the proposed PMH1 project is estimated to require the acquisition of all
or part of 218 properties within the five municipalities of Vancouver (2), Bumaby (89),
Coquitlam {§1), Surrey (60} and Langley {(18}. The number of properlies required does
not include lands already owned by MoT, municipal road ends, utllily rights-of-way, or
private lands {ocated off the PMH1 alignment that may be required for environmental
compensation or relocation of utilities.

Approximately 35% of the land affecled is owned by municipalities, 4% owned by
provincial government agencies {other than MaT), 4% owned by railways, and 55% s
privately owned. Most of the residential properties affected are vacant and few require
relocation of residents.

Ta allow for the creation of a new water iot for the new Port Mann Bridge, a portion of
the lease area of four existing water lots in the Fraser River will be needed.

3.7  Project Schedule

The MoT proposes the fellowing schedule for various key activities and phases of project
defivery. The proposed schedule is subject to change and is contingent on the issuance
of an envircnmental assessment cerificate, a decision under CEAA, and ather
environmental permits and authorizations (VFPA, NWPA, DFO Section 35(2):

Table 3-1 Project Stage ) ' | Date
Pre-Construction i '

' Procurement
issue RFP Summer 2007
Receive Proposals 2008
Select Preferred Contraclor Summer 2008
Execution of Project Agreement Falt 2008
Deaigﬁibonstructian

_R_ey activities include: pre-loading, ulility refocations, 2008-2013

developmentfimplamantation of anviranmenial mifigation and compensation,
acquisition of permils and approvals, road and bridga conslruction,
decommissioning as required, and environmantal manitoring.

Opei‘ation
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Key activities includa: routine operation and mainlenance aclivities. 2014 -- ongoing [

3.8 Estimated Capital Cost

The PMH1 Project capitat cost presented in the Application is estimated between $1.5
and 1.6 billion ($2005). This estimate is based on the reference concept, including the
right-of-way requirements.

3.9  Estimated Economic and Employment Benefits

The MoT estimates that during development and construction the PMH1 Project will
generate approximately 8,500 person-years of employment and centribute more (han
$800 million to the Provincial Gross omestic Product,

Quantifying the impact of the Project on the region’s future economic growth is difficuit
as the relationship between improvements in transportation infrastructure and various
sectors of the econemy Is complex. The MoT anlicipates that the project will contribute
posilively to fong-term economic growth by;

» Reducing the cost and increasing the convenience and reliability of east-west
goods transportation, within the region and across Canada; and

¢+ Increasing the mobility of employees and customers, resulting in a targer
effeclive labour pool for individual site locations.

The MoT provided the following estimate of costs and benelfits of he Project in their

Application:
Table 3-3 Summary of Discounted Benefits, Costs and Exponses
. - Prasent Value Over 35-Yr Operati.bn Pefiod
User Benefits and Costs (2005 dollars)
Travel Time Savings and Operatling Gost $4.5 biltion
Savings

Safety Savings $0.5 biliion

Tatal User Benefits $5.0 hillion

Total Life Cycle Costs $1.2 hltlion
Benefit/Cost Ratlo 4:1

3.10 Decommissioning

Highway 1 is a permanent route on the Lower Mainland transportation network and
decommissioning is not planned.

In accordance with the reference concept many of the PMH{ interchanges will be
reconfigured, and some interchanges and parts of the adjacent roadway wiil be

Parl Mann/Highway 1 Enviranmentaf Assessmeni Repord
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realigned. At these locations, some of the existing on- and off-ramps and sections of
adjacent roadway may be decommissioned. In general, the development of the
propased alignment for PMH1 would require decammissioning of anly minor areas of
existing alignment.

PART B: CONSULTATION
4.0 PUBLIC CONSULTATION

4.1 Overview

The provinclal Emwironmental Assessment Act (Act) and its Public Consultation Policy
Regulation {Regulation) set out the requirements for public notiflcation, timely access to
information and censultation during the environmental assessment process. Those
provisions that pertain exclusively to the Proponent are detailed within the October 286,
2006 order issued under Section 11 of the Act (S11 order), which sets out the scope of
the Part Mann/Highway 1 (PMH 1} project and environmental assessment, as well as the
pracedures and methods to be followed by the Ministry of Transportation {MaT) during
the Pre-Application and Application Review stages of the assessment.

4.2 Notification and Access to Information
4.2.1 BC Environmental Assessment Office

In accordance with the Act and Regulation, nctifications and documents pertaining to the
review of the PMH1 Project are available on the electronic Project Infanmation Centre (-
PIC) at www.eao.gov.be.ca, including:
« Notices and news releases,
¢ BC Environmental Assessment Office {EAO} generated documents {procedural
orders and lelters}.
s Proponent's letiers to EAC.
» The Application Terms of Reference:
o The draft Application Terms of Reference (ATOR} submitted for public
comment.
o Public, government agency and First Nations commenis on the draft
ATOR,
o Propanent responses to comments on the draft ATOR.
o The final version of the ATOR accepted by EAQ.
+ The Application for an Environmental Assessment Certificate (Application):
o The Application and supporting studies submitted for public comment.
o Public, government agency and First Nations commenls an the
Application.
o Proponent responses to cormments on the Application.

Information on the BC Environmenial Assessment process is available on EAQ's website
at www.eao.gov.be.ca, and was also provided to the public hy EAO staff at the public
open house meetlings held during the formal public comment periods for the PMH1
Projact ATOR and Application.
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4.2.2 Ministry of Transportation

Prior to and throughout the environmental assessment process, MoT has provided public
access to infomation on the PMH1 Project through the Gateway Prograrm’s:

¢ Website (www.gatewaypragram.bc.ca);

* Telephone infermation line (604-775-0471); and

» E-mail address (info@gatewayprogram.he.ca).

Public access to information has also been provided through:

¢ The distribution of five PMH1 Community Update efeclronic newsletters {over
2006 and 2007} to househalds along the PMH1 corridor, as well as to the
approximately 5,000 individuals and 110 organizations in the database of parties
interested in the PMH1 Project and Gateway Program:

+  Open houses and stakeholder mestings held in 2006 and early 2007 during the
pre-design stage of the PMH1 Project (refer to Section 4.3);

* Open houses held during the EAQ's public comiment period for the Application
(refer to Section 4.5); and

e The provision of paper copies of the Applicatioh to local libraries during the public
comment period for the Application, to make the information available for those
mentbers of the public unable to aceess the electronic versians available on
EAQ's website,

Adverlisements in community and regional newspapers were placed by MoT to notify the
public of the:

+ Open houses and stakeholder meelings held during the pre-design stage;

¢ Public comment pericds for the draft ATOR and Applicalion: and

+ Open houses held during the public comment period for the Application,

The Communily Updale electronic newsletters, postcards, e-mails and telephone calfs
were also used during the pre-design stage to notify the puhlic of opportunities to
provide input.

4.3 Pre-Design Public Consultation

Since early 2003, the Ministry of Transportation has been consulling with local and
regional governments to provide information about the Gateway Program and gather
feedback. In 2004, the Ministry initiated a Communications and Consuitation Program to
support and advance the Port Mann / Highway 1 Project by ensuring timely and
meaningful communication and consultation with municipalities, Translink, Metro
Vancouver, port authorities, railways, regulatory agencies, First Nalions, community
groups, stakeholders, communities, media and the general public in the Greater
Vancouver area. With input from these groups regarding their specific concerns, issues
and needs, the scope and alignment concepts of the project have been devetoped and
refined. This dialogue will continue as the project proceeds through the preliminary and
detailed design phases, as well as into construction.

Prior to submitling the Environmental Assessment Application, the Ministry invited area
residents and stakeholders to participate In a comprehensive community consultation
and information distribution program, undeitaken as part of the PMH1 Project pre-design
Porl Mann/Highway 1 Enviranmenial Assessment Heporl
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consultation. During this period (February 2005 - February 2007}, PMH1 Project staff
consulted with over 4,500 people in open hauses and stakehalder meetings, with more
than 2,900 feedback forms campleted and submitied to the Ministry for consideration.
Consultation, including community meetings, epen houses and weh-based consultation
was widely advertised, and summary reparts detailing the results of the consultation are
available on the Gateway Program website at: www.gatewayprogram.be.ca.

Phase 1 pre-design public consultation was conducted in February, March and April
20086. This process sought public input on goals for interchange upgrades, congestion
reduction measures such as HOV lanes, transit and commercial vehicle priority access
to highway on/off-ramps, improvements to the cycling netwark and a proposed tofl on the
Port Mann Bridge. it consisted of a series of 50 stakeholder meetings and 13 public
open houses in Abbotsford, Langley, Surrey, New Westminster, Burnaby, Maple Ridge,
Port Coquitlam, Coquitlam and Vancouver. More than 3,400 individuals participated in
the cansuttation program.

The Gateway Pregram conducted Phase 2 pre-design community censultation on
Access and Interchange Improvements in September, October and November 2006 to
ohtain feedback on potential improvement options at specific interchange locations
throughout the corridor. This consultation consisted of a series of 22 slakehalder
meetings, as well as nine public open houses in Vancouver, Burnaby, New Westminster,
Coquitlam, Survey, Maple Ridge and Langley. More than 1070 individuals participated in
the consultation program. A fellow-up community consuliation process was undertaken
in December 2006 and January 2007 for the Cape Horn and Brunette interchanges.
More than 350 stakeholder groups were nolified of the meetings and approximately 80
individuals participated in the consullation program.

4.4 Public Comment Period far the Draft Application Terms of Reference

The EAO conducted a 30-day public comment period for the draft ATOR from November
9, 2006 to December 8, 2006. 26 written submissions were received by EAQ and have
been posled on EAQ’s website, as well as the Gateway Program's formal responses to
the submissions. Where appropriate, the draft ATOR was revised fo reflect the
comments recejved.

4.5  Public Cemment Pericd for the Application

The EAQ held a 80-day public comment period for the Application from September 13,
2007 to November 13, 2007. During the public comment period, MoT conducted five
public open houses, each 4 hours in fength, in Langley, Surrey, Burnaby, Vancouver and
Coquitlam. At each cpen house, members of the public were invited to review the
propased project and provide comments on potential environmental, economic, social,
heritage and health impacts. Gateway staff and consultants provided project
information, and EAQ sfaff answered questions on the EA process. A one hour question-
and-answer session with a panel consisting of MoT staff, consultants and
representatives from EAQ was held at the end of each open house.

Witten submissions received from the public have been posted on the EAD website as
well as the Gateway Program's formal respanses fa the submissions and a Public
Comment Period Summary Report prepared by MoT.
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in total, 313 people attended the 5 public open houses as summarized in Table 4-1,

Table 4-1: Attendance at the PMH1 Application Review Public Open Houses by Location

?:fggr;e;d_ag:gg%ﬁmher 19, 2007 Langley 103
g o Do 22 207 i
g:]eosg;y H‘Sgggr;;er 25, 2007 .\./ancouver 51
Fagsdo Setonbar 7, 0 o
o o aer 25 007 2

Total Attendance 13

Approximately 490 individuals participated In the consultation program, either through
open houses, correspondence to the EAO or through the Gateway Program information
line. 313 participants attended the open house meetings. The EAO received a total of
144 wrilten submissions, which included 609 comments with the following key themes:

+« Projoct Alternatives
109 comments (56 submissions}, primarily related to support for rail andfor rapid
transit instead of the project;

»  Wildlife/Vegetation
56 comments (3 stibmissions), primarily related to effects that the Project could
have on wildlife habitats and sirrounding terresirial environment;

* Planning — Urban Growth, Sustainability and Climate Change
52 comments (38 submissions), primarily related to alignment aiternatives
particutarly at interchange locations, as well as a variety of specific questions
about the new bridge.:

s Route/Atignment Design and Signalling
52 comments (37 submissions), primarity related to preserving and mitigating
existing damage to fish habitat from previous development, o
» Fisherios and Aquatic Resolrces
42 comments (3 submissions), primarily relaled to preseiving and mitigating
existing damage to fish habitat from previous development;

+ Air Quality and Human Health Effects

Part Mann/Highway 1 Envirommental Assessment Report
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40 cornments {16 submissions), primarily related to greenhouse gas emissions
and air quality related health costs, as well as future technology and emissions
standards;

« Project Rationale
20 comments (22 submissions), primarily refated to the effectiveness of the
improvernents in reducing congestion over the long ferm.

The Proponent's Consultation Summary Report and Response Table containing alt
comments submitted by the public during the public comment period as well as the
Proponent’s responses are provided in Appendix XX.

5.0 GOVERNMENT AGENCY CONSULTATION

5.1 Overview of Governiment Agency Consultation
5.1.1  Environmental Assessment Office

As part of the Environmentat Assessment (EA) of the PMH1 Project, EAQ created a
Working Group that included representalives from the folfowing federat, provincial,
regional and local government agencies:
s CEAAgency, Environment Canada, Fisheties and Oceans Canada, Health
Canada and Transport Canada;
¢ Agricultural Land Commission, Ministry of Agricuture and Lands, Ministry of
Community Services, Ministry of Ecanomic Development, Ministry of
Environment, Ministry of Tourism, Sporis and the Arts, and Ministry of
Transportation, Integrated Land Management Bureau;
= Metro Vancouver, Fraser Health Authorily, South Coast British Golumbia
Transportation Authority {TransLink) and Vancouver Fraser Port Authority; and
» City of Burnaby, City of Coquitiam, City of New Westminster, City of Surrey and
Township of Langley. The City of Vancouver decided not to participate in the
WG, but to centinue working with MoT on Project design elements within the
City.

During the pre-Applicstion stage of the EA, the Working Group parficipated in the review
of the draft Application Terms of Reference, and in the screening of the Application for
completeness prior to its acceptance for formal review. During the Application review
stage, two additional Technical Working Groups, made up of membeis from the main
Working Group, were created. The Wildlife/Terrestrial Technical Working Group,
Fisheries/Aquatic Technical Working Group and main Working Greoup provided technical
analysis and advice during the review of the Application and the EAQ’s Environmental
Assessment Report,

5.1.2  Ministry of Transportation

Since early 2003, MOT has heen consuiting with local and regional governments to
provide information ahbout the Gateway Program and gather feedback. In 2004, the

Port Mann/Highway 1 Environmantal Assessment Raport
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Ministry initiated a Communications and Consuliation Program to support and advance
the Port Mann / Highway 1 Project by ensuring timely and meaningful communication
and consultation with municipalities, TransLink, Metro Vancouver, port auihorities,
raibways and regulatory agencies. The scope and alignment concepts of the Project
have been developed and refined with input from these groups. This dialogue will
continue as the project proceeds through the preliminary and delailed design phases, as
well as into construction.

During the pre-Application and Application review stages of the EA, MOT has consufted
with the gevernment agencies on an individual basis and colleciively through the WG
with respect 1o their issues and concerns, as required by the section 11 Order Issued to
the Proponent by EAQ.

52 Main Issues Raised by the Agencies and the Proponent’s Responses

tured in the discussions under BAR
efs] of this report.

el M

6.0 FIRST NATIONS CONSULTATION AND INTERESTS

6.1 Scope

EAQ reviewed the past and proposed First Nations consuitation program presente in
the Application and approved the consultation program on May 02, 2007. This section
summarizes the invalvement of First Nations in the Project review and outlines the
specific efforts of EAO and the Proponent to consult with First Nations. First Nations
comments on the Application together with mitigation measures proposed to address
concerns are described throughout this Report.

As required under CEAA, this section of the Assessment report addresses potential
changes to the environment causad by the Project, and the effect of those changes on
the current use of lands and resources for {raditional purposes by aboriginal persons.

For the purposes of this Assessment Report it is impartant to keap in mind the scope of
the Project as set out in Section 5 of the Application, Scope of Assessmoni and Sludy
Area.

Aberiginal rights exist on a specirum that varies with the degree of connection fo the
land, At one end are these Aberiginat rights that are practices, customs or traditions
which, prier to contact with Eurcpeans, were integral to ihe distinclive culiure of the
Aboriginal group ctaiming tha rights. In the middle, there are site-specific activities which
take place on the land and which may be infimately connected to a particutar piece of
fand. Al the far end is Aboriginal title. Aboriginal tile is a sui generis, inalienable right in
land and, as such, is more than the right to engage in specific activilies which may
themselves be Aboriginal rights. Rather, it confers the right to use the land for a variety
of activities. Aboriginal titte encompasses the right to exclusive use and occupation of
land and the right to choose to what uses that land can be put.

During the review of the Project, the Ministry of Transportation (Propenent) and the
Environmental Assessment Office (EAQ) consulted with the following First Nations:

Porf Mann/Highway 1 Environinental Assessmant Report
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. Katzie First Nation {Kalzie);

. Kwantlen First Nation (Kwanlien);

Kwikwetlem First Nation (Kwikwetlem);

Musqueam First Nation (Musqueam;

Tsawwassen First Nalion (Tsawwassen);

Tsleil-Waututh {Burrard) First Nation and

Gayqayt First Nation (also known as the New Westminster Indian Band)

A summary of First Nations considerations and MoT’s consultation with First Nations is
included in Section 26 of the Project Application.

6.2 First Nations Setting

The Project Is situated within the asserted traditionat territories of the First Nations
named above.

Much of the environment in which the PMH1 alignment is preposed is targely within the
exisfing right-of-way, as described above,

Katzie First Naticn (Katzie)

The Katzie First Nation’s asserled traditional terrilory is a geographic area
encompassing large portions of Garibaldi Park, Pitt River, the mouth of the Fraser River,
and large portions of Coquitiam, Maple Ridge, Surrey, White Rock, Richmond, and
Delta. The asserted territory extends south from the headwaters of Pitt River to
encampass Pift Lake, Pitt Polder, a portion of the Fraser River, south to the area
surrounding Boundary Bay, The easternmost porlion of the terrilory encompasses
Alouette Lake, Rolley Lake and portions of Fort Langley and Hazelmare, The westemn
boundary follows the height of land along the mountain range through Pinecone-Burke
Mountain Provincial Park north to encompass all tibutaries of the Pitt River system.

The Katzie community is comprised of 5 Reserves totalling 340.7 ha, Katzie IR #1 is
siuated on the north bank of the Fraser River south of the town of Pitt Meadows. Kalzie
IR #2 is located on the south bank of the Fraser upstream of IR #1. Katzie IR #3 is
situated on the south shore of Barnston Island, while IR #4 is located at the lower and of
Pitt L_ake across the Pilt River fram Grant Narrows. IR #5 is the Katzie cemetery located
south of Lougheed Highway on 203rd Avenue. The Katzie's adininistration and office
headquarters is located on the main Reserve (IR #1) in Pitt Meadows. There are 482
Band members (May 2006), with approximately 288 living on-reserve,

Kwantlen First Nation (Kwantlen)

The Kwantlen First Nation is the westernmost Sto:lo Nation Band and is the nearest of
ihe Sto:lo Nation bands ta the Project. Kwantlen's asserted traditional territory extends
from Mud Bay in Tsawwassen in the south, to the northern end of Stave Lake to ihe
north, east to Mission, and west to New Westminster, In the project area, Kwantlen has
overlaps with the Katzie, Kwikwetlem, Musqueam, Semiahmao and Tsawwassen. The
Kwantlen community is located on the Fraser River at Fort Langley and is comprised of
6 reserves totalling 556.3 ha. The main residential camimunity is on McMbilan [sland (IR
No. 8). Despite the number and relatively large size of the reserves, the Kwantlen has a
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relatively small pepulation: 191 members (May 2008), with approximately 62 living on-
reserve,

Kwikwatlem First Nation (Kwikwetlem)

The Kwikwetlem have stated their traditional territory centers on the Coquitlam Lake
Watershed, including the upper and lower Coquitiam River. The territory extends to the
east side of Pitt Lake, and includes both sides of the lower Pitt River. To the west, he
territery extends along Mossum Creek, across Port Moody Inlet to Stoney Creek, and
across Sapperton Heights to the north arm of the Fraser River. The soulhern territery
extends from the west end of Barnsion Island to the east end of Annacis Island, and
includes that porticn of the Fraser uplands two kilometres south of the Fraser River.
Kwikweilem has indiacted that as they have never undertaken a comprehensive
Traditional Use Study, this descripticn of their traditional territary is a provisional one,
setling provisional or draft boundaries for the territory and, as such is subject to
modification as further information becomes available or when a comprehensive
Traditional Use Study is completed.

The Kwikwetlem have asserted that the proposed alignment of the PMH1 project passes
through the core of the {raditional territory of the Kwikwetlem. Within the larger area the
Kwikwetlem have defined ‘the Kwikwetlem territory of interest in relation to the project as
‘that porticn of the PMH1 project corridor hetween Cariboo Road in Bumaby and 104"
Avenug in Surrey’.

The Kwikwetlem First Nation main reserve and office headquarters are located in
Coquitlam. There are two reserves next to the Coquittam River IR Na, 1 {ahout 2.6 ha),

. at the mouth of Coquitlam River (where it drains inta the Fraser River) is in Coquiliam
and has approximately 25 residents, This reserve is the closest reserve to the PMH1
corridor. IR No. 2 {about 82 ha) is in Port Caquitlam (further up Coquitlam River), with a
population of about 10 people.

Musqueam Indian Band {(Musqueam)

Musqueam asserled traditional territory encompasaes the Cilies of Vancouver and
Richmond and parts of Burnahy, Port Moody, North Vancouver, and West Vancouver.
Musqueam's territory overlaps with that of the Kwikwetlem, Tseil-Waututh, Squamish,
and Tsawwassen First Nalfons. The main Musgqueam community is located in the Point
Grey area of Vancouver B.C,, near the Fraser River.

The Musqueam community is comprised of 3 reserves totalling approximately 254.2 ha.
The main Musqueam community is located on the banks of the Fraser River (IR No. 2} in
South Vancouver. The First Nation has 1162 members (May 2008), approximately 546 of
whom live on-reserve. Approximaltely 760 non-Aboriginal peaple also live at Musqueam
IR No. 2.

Qayqayt/New Westminster Indian Band (Qayqayt)
The Qayqgayt office is located in New Westminsier. Qayqayt hbas no reserve hase and the

boundaries of any asserled traditional teritory are not known. There are 9 registered
members.

Tsawwassen First Nation (Tsawwassen)

Fort Mann/Highway 1 Environmenial Assessment Report
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The Tsawwassen First Nafion's asserted iraditional territory includes lands throughout
the Fraser River delta to Point Roberls and the Gulf Islands, and extends norheast
along the Pitt River to the Pitt Lake area. Tsawwassen asserted territory overlaps with
that of the Kwikwetlem, Kaizie, Musqueam, and Semiahmoo First Nations. The
Tsawwassen First Nation is comprised of one reserve of 273 ha situated in Delia along
the shores of Roberts Bank, between the Tsawwassen BG Ferry Terminal and the
Roberls Bank Port. The reserve is iransected by Highway 17. Tsawwassen has 268
Band members (May 2008), 162 of whom live on-reserve, Approximately 270 non-
Aboriginal pecple also live on the Tsawwassen Reserve,

Tsleil-Waututh First Nation

The Tsleil-Waututh First Nation's asserled traditional territory is a geographic area
encompassing 720 square miles that reaches from the Fraser River In the scuth to
Mamquam Lake in the nerth, The water and land area around Burrard Intet and Indian
Arm is the most heavily utilized part of this area. The Tsteil-Waututh First Nation’s
asserted lraditional teritory overlaps with that of the Musqueam, Squamish and
Kwikwetiem First Nations. Tsleil-Wauluth First Nation has three reserves totalling 110.7
hectares, the second smallest fand base of the First Nations located within Greater
Vancouver. The main community is located on Burrard Iniet IR 3, located on the narh
shore of Burrard Inlet, east of the Second Narrows Bridge in North Vancouver.
Inlailawatash IR 4 and Inlailawatash IR 4A are located at the end of Indian Arm, 30 km
northeast of Vancouver. There are approximately 426 Band Members (2006), 259 living
on-Reserve, and approximately 865 non-Aboriginal people living on-Reserve.

6.3  Information Sources

Baseline information for the Project was collected from a variety of sources. First Nalion
background information was obtained from government wehsitas and from the First
Nations themselves {for example, through reports, recently completed traditional use
studiss and personal communication with First Nation representatives). In addition,
during discussions with the various First Nations, information related to the {raditional
knowledge and the use of the lands and resources within the Project area has been
sought by MoT on several occasions,

The Application summarizes the above information and describes historical traditional
land by First Nations In the alignment area.

6.4 First Mations Involvement in the Environmental Assessment Process

EAQ plans and conducts EA reviews so as to ensure meaningful consuitation with First
Nations whose interests could potentially be impacts by Projects for which application is
made for a certificate under the Environmental Assessmont Acf, Censultation begins
during the pre-application stage and confinues through to the referral of a Project to
Ministers, EAQ encourages First Nafion involvement in Project reviews to ensure that
potential impacts onh First Nations’ interests are identified and addressed through
meaningful consultation and accommadation (where appropriate} in accordance with
applicable pelicy and common law requirements.

EAO provided opportunities for the First Nations identified above to participate in the
Project's EA review. EAO invited all the First Nations to parlicipate in the Project
Working Group organized by EAO.
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6.4.1 Pre-Application

Early in the Profect review (June 2008} EAO issued letters to Katzie, Kwikwetiem,
Musqueam, Tsleil-Waututh and the Squamish First Nation, as wsll as the Slto:lo Nation
advising them abceut the proposed Project and the review process under the Act along
with a request to indicate their interest in participating in the EA review as members of
technical working groups.

Cn Qclober 4, 2006 wrote to the Katzie, Kwikwetiem, Musqueam, and Tsleil-Waututh
First Nations inviting them to comment an the draft Section 11 procedural order.

On October 4, 2006, EAQ wrote to the Kwanllen, Qaygayt and Tsawwassen First
Nations fo advise them that the EA process for the Project had been initiated and to
invite them te comment on the draft Section 11 procedural order. On Qcloher 17, 2006
EAQ wrote io the Kwantlen and Qayqayt First Nations requesting fo meet with the First
Nation to discuss the EAQ process for the environmental assessment of the PMH1 and
the varjous opportunities for the Kwantlen and Qayqayt First Nations to participate in the
process.

Throughout 2008 and 2007, all of the First Nations were invited to participate in working
group meetings and attend site tours. Copies of all pre-Application materials were
provided to First Nations as well as minutes fram the working group meetings.

During the pre-Application stage, Katzie and Musqueam participated in Project Working
Group meetings chairad by EAO to hear presentations on the Project and EA review
process. As members of the working group, First Nations have bean kept informed on
an ongoing basis in relation to various project activities, associated limelines and
opportunities to engage in the EA process.

On April 2, 2007, EAQ wrole to the Kalzis, Kwanilen, Kwikwetlem, Musgueam, Qayqayt
Tstell-Waututh and Tsawwassen First Nations advising that as part of the Gateway
Program the Proponent had submitted an application for the PMH1 Project to the EAQ
for sereening and that in addition to screening the Application, EAC was considering the
adequacy of the consultation activities with First Nations conducted or proposed by the
Proponent in relation to the Application. EAQ asked the First Nations to provide
comments on MoT's proposed consullation acfivities as described in the Application.

On May 2, 2007 EAQ pravided MoT a wrilten assessment of the adaquacy of the public
and First Nations consultation programs that had been conducted to date. The
assessment noted that the steps taken to date hy MoT were consistent with the
requirements of parts 8 and 13 of the procedural erder issued by EAO on Cctober 28,
2006, and that McT had made reascnable efforts to date to engage First Nations,
establish working relationships and provide information about the proposed PMFi1. This
assessment was posted on the website,

On Septamber 13, 2007 EAQ wrote to the Katzie, Kwantien, Kwikwellem, Musqueam,

Qayqayt, Tsleil-Waututh and Tsawwassen First Nations advising that the Application
was accepted for formal review.
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6.4.2 Application Review

Throughout the EA review process, EAQ provided to the First Nations & copy of afl
relevant documents, including draft workplans for impact studies, drafi public
consuttation work plan, draft Application Terms of Reference, MoT responses to draf
impact studies, approved Application Terms of Reference, and minutes from working
group meetings. As noted above, EAO also invited First Nations to participate on the
technical working groups.

Following the acceptance of the Proponent’s Applicalion EAC chalred 8 Project Working
Group meetings with presentations fram the Proponent and opportunities for First
Nations to provide input on issues and concems with the Project. Musqueam, Katzie,
Kwiwetlem and Tsteil Wauluth attended sonie of the working meetings held in the
Application review stage. In addition to the Working Group, several meetings were held
with Musqueam to discuss fisheries management.

As well as participating directly in working group meetings, the First Nations were
provided funding by the Proponent to assist with their involvement in the EA review of
the Project.

6.5  First Nations Invalvement with the Prepenent

6.5.1 Pre-Application

The MoT began a program of information sharing and consullation beginning in the
spring of 2004, wilh lhe following seven First Nations identified as having potential
Abaoriginal interests in the PMH1 project:
o Musqueam Indian Band:;
Qayqgayt (New Westminster) First Nation;
Kwikwetlern First Nation;
Katzie First Nation;
Kwanilen First Nation;
Tsawwassen IFirst Nation;
Tsleil-Waututh {(Burrard) First Nation,

2 0C 000

Consultation with First Nations in relation to the overall Gateway Program has had two
primary objectives since being initiated in spring 2004. The first objective has been to
inform First Nations with a potential interest in the Gateway projects {South Fraser
Perimeter Road, North Fraser Perimeter Road, Porl Mann/Highway 1}, of the scope and
nature of tha proposed improvements along the three proposed alignments and to
effectively engage these First Nations in the related environmental assassment
pracesses. The second objective has been ko consult on, identify and seek to resolve
issues related to any Aboriginal interests that may be potentially impacted by the various
Gateway Program projects including the PMH1 project. As the Project scope and
schedule have become increasingly defined, more directed efforts to involve these First
Nations in various aspects of project planning and related stakeholder engagement were
initiated,

For the PMH1 project, a specific and directed First Nation consultation program has
been implemented by the Ministry of Transportation (MoT), the goal of which has been to
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identify First Nation interests, issues and concerns related to the Project and to consider
and address such interests, issues and concerns within the context of project planning,
assessment and design.

The following considerations were identified by participating First Nations during the pre-
application stage of the EA procass:
o The potential for impacts on archaeclogicalfcultural resources:
o Potential impacts on First Nation heritage values;
o Potential impacts on fish, fish habitats and stream crossings;
o Soclo-aconomicfcommunity impacts and opporiunities associated with the
Project.

In November 2006, MoT organized an initia! tour of the proposed PMH1 alignment and
all First Nalicns that had previously indicated an interest in pariicipating in the review
were invited to attend, along with the PMH1 Project team, key consultants from fisheries,
archasology and air quality. None of the First Nalions invited were able to participate in
the tour,

6.5.2 Application Review

As proponent of the proposed PMIT1 Project, MoT, and EAQ continued fo consult with
First Nations during the Application review stage of the EA assassment process. The
focus of this effort was to further identify potential Project-refatad impacts on the First
Nations identified interests, and to altempt to design appropriate mitigation measures to
address any such interests.

Leading up to the submission of the EA Application, a number of spacific interests and
issues related to the proposed Project were expressed hy participating First Nations.
Discussions led to the negotiation and finalization of a number of agreements which
formally document and define specific aspects of the ongoing relationship between MoT
and participating First Nations and provide financial assistance to facilitate the First
Nations further involvement in the EA review process. Cuirently, MoT has negotiated and
slgned such agreements with the Katzie First Nation, the Musqueam Indian Band, the
Kwikwetlem First Naticn and the Tsleil-Waututh First Nation. Similar agreeaments have
been offered by MoT to the Kwantlen, Tsawwassen and Quayat First Nations.

6.5.3 Specific Consultation Activilies

Katzie
The Katzie First Nation has been actively participating in the PMH1 environinentat
assessment process. MoT meetings with the Katzie First Nation to discuss aspects of
the PMH1 project have oceurred in;
« May 2004
August 2004
Ociober 2004
February 2005
November 2005
April 2008
February 2007
July 2007
November 2007

Port Mann/Highway 1 Envirommenial Assessment Reporl
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«  December 2007
s January 2008
+ February 2008

These discussions have focused on broad range of issues as identified by the First
Nation including potential concerns related fo the archaeology, fisheries and economic
components of the Project.

The MoT has negotiated separate Contribution Agreements with the Katzie in relation to
the Gateway Program, to assist in facililating their angoing participation in the
environmental assessment process and related review of the EA Applications: and to
fund the Katzie to undertake a Cultural Impact Assessment (ClA) to assess the potential
impacts of all Gateway projecis on lhe defined interests of the Kalzie. The CiA was
completed and submitted to MoT in later summer 2007 and provided to EAQ as part of
the EA review.. In fall 2007, MoT and the Iatzie began a series of meetings to discuss
and work towards resolving issues raised in the CIA, MoT and the Katzie have agreed to
wark cooperatively to address Issues raised in the GIA study within the context and
timeframe of the PMH1 EA review process. Meetings with Katzie First Nation have
advanced discussions considerably and wilf continue through project planning.

Some of the concerns identified to date by the Katzie include: fisheries and water quality
specific to the twinning of the Port Mann Bridge; potential impacts on noise and air
quality; potential impacts on Katzie heritage sites during construction; and impacts to
traditional use areas within Katzie traditional territory. The Kaizie First Nation has also
expressed interest in potential employment, training and contraciing opportunities
associated with the project.

Kwantlen
Since spring 2004 MoT has implemented regular and ongoing consuitation and
information-sharing measures with the Kwantlen First Nation, MoT discussions during
the PMH1 pre-application phase occurred in:
s Seplember 2004
March 2005
June 2006
December 2008
Aprif 2007
August 2007
December 2007
January 2008
February 2008

& & & = 5 2 » »

During these meetings the Kwantlen expressed general Interest in econamic
opportunities for their community, the potential for acauiring any Crown lands identified
as surplus to the Project and in the fisheries and archaeology components of the Project.

In an effort to facilitate Kwantlen's involvement in the PMH1 review process, MoT has
provided the KFN with copies of alt relevant reports, offers of funding, ongoing project
status updates and has continuously sought comments and feedback relating to the
PMH1 project.
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Application review meetings with the Kwantlen commenced in October 2007 at which
fime the Kwantlen indicated specific interest in discussing archaeology/heritage and
fisheries components of the PMH1 project in more detail. In response to this request,
MoT scheduled a meeting focused entirely an the fisheries and archaeology components
-of the profect and has offered o arrange other meetings to respand to any informationai
needs or specific requests of the Kwantlen.

Recently the Kwantlen has articulated key interests/concerns related to the protection of
archaeological, cultural and heritage sites within the PMH1 project area, the protection of
land interests, Aboriginal rights and fitle interests, and potential economic development
opportunities for Band members and businesses resulting from the project.

Kwikwetlem First Nation
The Kwikwetlem First Nation has been involved in an ongaing basis in all three of the
since spring 2004.

Meelings between MaoT and the Kwikwetlem, aimed al dlscussmg specific aspects of the

PMH1 project, have takan pface in:
o July 2004

April 2005

October 2005

February 2006

March 2008

May 2006

September 2006

February 2007

July 2007

August 2007

Qctober 2007

November 2007

- & & & & » B & B » B

During these meetings the Kwikwetlem identified several issues of concern including:
+ Potential impacts on cultural/heritage interests
+ Issues refated to the general increase In development within their territory
» Loss of privacy, increasa in noise pollution / air quality impacts and other
community impacts potentially associated with the project
+ Paotlential fisheries impacls
+ Projectretated opportunities for training and employment

In an effort to further identify and resolve issues of concern, MaT and the Kwikwetlem
have negofiated and signed Cantribution Agreemen!s to further facilitate the ongoing
participation of the First Nation in the EA review pracess.

ltis MoT’s current understanding that the general issues for Kwikwetlem that relate to
the PMH1 project are:

 the Kwikwetlem’s ongoing role in archaeological component of the project
+ protection of watercourses within the project area that are of potential of
lraditional use importance
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+ fisheries = ongoing involvement in habitat planning and management
% potential employment and training apportunities

% continued / enhanced access to the Fraser River for fishing

% economic accommodation

Musqueam

MoT has met with the Musqueam Indian Band on a regular basis since spring 2004. The
majaority of the meetings during the Application Review pericd with 1he First Nation have
focused specifically on the fisheries component of the Project. Twe Contribulion
Agreemenls have been issued: one for EA participation; and anolher fer supporting the
First Nation’s angoing work with MoT related to fisherfes and archaeology.

MaT meetings with the Musqueatn have taken place in:
« September 2004

March 2005

February 2007

March 2007

April 2007 (2 meetings)

May 2007 (3 meetings)

June 2007 (2 meetings)

July 2007

August 2007

October 2007 {2 meetings)

November 2007

December 2007

January 2008

February 2008

- 8 * & & » * & 5 = = & B

Based on inpul received tc date, the Musqueam is most interested in the protection and
enhancement of fish habitat and in the protection of any archaeclagy/cultural /heritage
interests potentially impacted by the Project. The Musqueam have alse expressed
interest in economic opportunilies associated with the PMH1 Preject

Qayqayt

During the spring of 2004, project-related information was provided to the Qayqyat First
Nation and invitations were extended on behalf of the EAQ and MoT to participate in the
working group that had been established for purposes of the review. Several offers were
made by MoT representatives to meet to discuss the project, provide opportunities for
the Qayqayt First Nation te participate in the EA process and to further identify potential
fnterests or concerns related to the PMH1 project,

There has been no significant interaction between MoT and the Qayqayt First Nation.
The MoT has continued to provide project-related information and fo solici feedback

throughout the pre-application and application review phase of the project. Howaver,

there has been no respaonse to date from the Qayqayt.

Tsawwassen
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MoT met routinely with the Tsawwassen leading up to the subimission of the Application
and have confinued to meet and provide Project updates to the First Nalion. Meetings
occurced in:
s« May 2004
September 2004
January 2005
February 2005
March 2006
July 2007

MoT did takle a draft Contribution Agreement with the Tsawwassen, however they have
indicated that their primary interest in Gateway relates to the SFPR project and they will
likely take more of a monitering role on the PMI41 project to confirm that aboriginal
issues are heing adequately addressed from their perspective.

Issues of interest to the Tsawwassen that have been raised to date (primarily within the
context of the SFPR project) relate to fisheries, archasaology, protection of traditional use
sites, economic development oppertunities for Band members and businesses and
ensuring treaty interests are not adversely affected by the project.

Tsleil-Waututh {Burrard) First Nation
Since spring 2004, MoT and Tsleil-Waututh First Nation have met and have
corresponded through a variely of means regarding the PMH1 project.

In February 2008, the Tsleil-Waututh signed a Conlribuiion Agreement facilitating their
direct participation in lhe Application Review phase of the EA process.

In MoT's discussions with the Tsleil-Waututh potential interests/concerns related to the
project which were identified included: protection of archaeological, cultural and heritage
sites within the PMH1 project area, the protection fisheries interests, and potential
econgmic development opporiunities for Band members and businesses resulting from
the project.

6.6 Abariginal Rights Claimed by First Nations in the Project Area
To be included following review by First Nations.

6.7 First Nations Issues and Concerns
To be included following review by First Nations,

6.8  Summary and Conclusions
To be included following review by First Nalions,
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PART C: BIOPHYSICAL EFFECTS
7.0 WATER WELLS

Chapter 12 in Volume |l of the Application describes the existing groundwater conditions
and water wells along the proposed alignment east of the Port Mann Bridge, discusses
the potential for the Project to affect groundwater quantity and quality in these wells, and
proposes measures to mitigate potential effects.

71 Background

All properties along the Highway 1 alignment west of the Port Mann Bridge are setviced
by municipal water supply, therefore the water wells assessment was conducted on the
section of the Project alignment east of the bridge.

There are 65 active wells along the PMH1 aligniment east of the Port Mann Bridge that
are used for household, livestock watering, firigation and in one instance, industrial
purposes, The well types range from shallow, dug wells that derive groundwater from
permeable lenses contained within surficial sediments, fo deep, drilled wells that derive
groundwater from the Newlon Upland, Nicomelkl-Serpentine and Clayton aquifers. Dug
wells are subject to surface water influences, and their groundwater is characterized by
lower pH and higher turbidity, bacteriolegical and nitrate concentratiens than
groundwater from drilled wells. Aquifers that are overiain by confining materials such as
silts and clays are protected from surface contamination. Groundwater along the
alignment is characterized by a range of major fon compositions, with no discernable
trends refated to aquifer, well depth or well type.

7.2 Potential Watsr Wel Impacts

The potential for the Project to affect groundwater quantity and quality at focal water
wells east of the Port Mann Bridge is dependent on the existing groundwater conditions,
well depth, effectiveness of the wellhead surface seal, and the degree of cuts and fills
required. Most of the Highway 1 expansion east of the 152" Sireet Interchange wiil be
within the existing highway median, and will require cuts and fills ranging from 2 m to 4
m. More substantial cuts and fills are expected at the interchanges and on Johnson Hill,
between the Port Mann Bridge and the 152" Street Interchange.

Groundwalter quantity impacts may occur in the areas with more substantiat cuts, where
the cuts are made below the depth of shallow, dug wells and drilled wells that are
completed at shallow depths. Groundwater recharge, and therefore gquantity, adjacent to
Highway 1 may also be reduced due to an increase in impervious area.

Potential groundwater quality impacts are a concern for dug or drillad wells that are
shallow, constructed without a proper surface seal, or are located in a water-bearing unit
that Jacks a cap of low-penmeability confining material. For these wells, groundwater
quality may decrease during:
= Construction due to increased sediment loads in surface runoff or incidental
releases of hydrocarbons from construction equipment; and
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+ Operation due fo a potential increase in concentrations of heavy metals,
suspended solids, hydrocarbons and salt (from de-icing) in highway runoff.

Two active drilled wells used for household, garden and irigation purposes are located
wilhin the proposed footprint of the 216" Streel Interchange and wili need to be
decommissioned prior to construction, Six other wells may be vulnerable to highway
construction and operation activities: four drinking water welis and one irrigation well are
in clase praximity to the 176" Street Interchange, and one drinking water well is near the
192" Street Interchange.

7.3 Prapesed Impact Avoidance, Mitigation and Compensation

The Owner's Table of Commitments and Assurances (Seclion 13.0) commils to the
following measures to aveid and mitigate potential impacts on water quantity and quality
in water wells adjacent to the Project footprint east of the Port Mann Bridge:

1. Implement sediment and drainage control measures in accordance with project
requirements to reduce potential groundwalter qualily impacts to vulnerahle waler
welis in the Cily of Surrey and the Township of Langley adjacent to the highway
right-of-way;

2. Re-sample previously tested wells that are considered polentiaily vulnerable to
groundwater quality effects immediately prior to construction, during construction,
and if required, following construction to monitor for any changes in water quality;

3. Conduct water-level menitering in accessible, shallow dug wells thai are
considered potentially vulnerable to groundwater quantity effects immediately
prior ta canstruction, during construction, and if required, fellowing construction;

4, Decommission wells located within the highway alignment prior to construction
by grouting to surfacse, to reduce lhe potential for these wells to serve as condiits
for the subsurface migration of contaminants; and

5. Provide a suitable supply of potable water ta affected residences if potable well
water s adversely affected by the Project. Sampling water quality data will be
provided to the local health authorily.

7.4 Key lssues Raised by the Working Group and Proponent Responses

Key issues identified by the Warking Group during the Application review and MoT’s
responses and commitments (in italics), as appropriate, are summarized below. Refer to
the Biophysical lssues Tracking Table {APRBRAIXNX) for an expanded description, and to
Section 13.0 of the OTCA for the complete commitments.

Canadian Environmental Assessment Agency

s Noted that the impact avoidance, mitigation and compensation measures
proposed in the Application are recommendations, and that there are no
guarantees that they will be put into place unless the Propenent is willing to
commit,

The measures have been adied to the OTCA.

7.5 EAQ and RA Conclusions
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8.0 FISHERIES AND AQUATIC RESOURCES

Chapters 7.0, 11.0 and 13.0 In Volume ¥ of the Application describes the fisheries and
aquatic resources within the PMH1 project area, the potential Project effects, and the
proposed impact mitigation and compensation measures.

8.1 Background

Highway 1 between McGili Street in Vancouver and 216" Street in the Township of
Langley, Highway 1 crosses seven major watersheds (Figure 8-1}; Brunette River, Como
Creek, Lower Fraser River, Serpentine River, Yorkson River and Salmon River. There
are lwo major bridge crossings in the study area: Brunette River and the Fraser at Port
Mann.

ETUNTUET §OF4EY
| bee imes avey

Figure 8-1: Major Watersheds Crossed by the Project Corridor

&.1.1 Study Area Fish Habitat

Fisherles and aquatic resources were assessed within 30 m of the Highway 1 corridor
belween McGil Street and just east of 216" Street. Within the cowider, there are 208

walercourses:
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+ 96 were classified as high productivity hahitat for salmonids - they are inhabiled
or potentially inhabited by salmon and/or trout seasonally or year-round;

s 35 were classified as moderate productivity habitat — no salmonids were
observed, but the watercourses contribute significant food and nutrients to
downstream high productivity habitat; and

« 75 were classified as fow productivity habitat — food and nutrient values are
insignificant and there are no salmonids present.

Within the Project corridor, there are more than 100 culvert crossings for existing
walercourses or drainage ditches, Of these, 73 are oh watercourses classified as high
productivity habitat for salmon, with seasonal salmon distribution.

8.1.2 Study Area Fish Species

Approximately 36 fish species are supported by the watercourses within the Project
study area. 23 species are year-round residents, six are anadromous (live primarily in
the ocean, but breed in fresh water), and the remainder are either migratory {in fresh
water only) or fransient within the lower Fraser River.

Two provincial red-listed fish species are known to oceur within the PMH1 study area:

+ The Nooksack Dace (Rhinichthys calaractae), also a Schedule 1 species under
the federal Species at Risk Act (SARA), has beasn found in the Brunelle River
downstream of the Highway 1 crossing; and

+ The White Sturgeon {Acipenser lransmanfanus) is a common species in the
Lower Fraser River.

Two olher red-listed fish species, four blue-listed fish species and three species of
conservation concern potentially occur with the Project area, but were not observed
during the project field surveys: the green sturgeon, Dolly Varden, pygmy lohgfin smelt,
coastal cutthroat trout, bull trout, brassy minnow, eulachon and migratery interior Fraser
Coho salmon and interior Chinook salmon, The Green Slurgeon is also listed under the
federal Species af Risk Act, howsver this is a marine species and not likely to frequent
the Project area Red-listed species are native species that are extirpated, endangered,
or threatened in BC. Biue-listed species are native species considered to be vulnerable
in BC. Species of conservation concern are candidates for provinciaf Jisting,

The lower Fraser River, where the existing Port Mann Bridge and proposed new bridge
are located, provides important habitat for over 25 species of fish, including seven
salmonid species. The species of greatest commercial, recreational and cuitural
significance are Coho, chum, Chinook, sockeye, pink salmon, cutthroat, steelhead-
rainbow trout, eulachon, smeft and white sturgeon. Most of these fish species use the
lower Fraser River as an important corridor for migration to and from spawning grounds
and for outmigration of juveniles after periads of rearing. Other non-migratory species
(e.g. prickly sculpin, peamouth chub, carp, redside shiner, northern pikeminnow) are
resident species and rely on the local habitats from sfoughs, backwater areas, and
tributaries. The compaosition and diversity of fish species in the tower Fraser River has
not changed dramaticaily in the past 30 years, while abundance has generally declined
over this period,

Extensive surveys conducted below the Poart Mann Bridge and around the Sapperton
Bar of the Lower Fraser River found 18 fish species of which five were considered
seasonal migranis (salmonids and eulachon) and the remainder residents (centrachids,
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minnows, trout, coregonids, clupeids and flounders). The numerically most abundant
species in these surveys includad prickly sculpin, eulachon and northern pikeminnow,
followed by starry flounder, chum salimon fry, lamprey and sticklebacks.

8.1.3 Water Qualily

The proposed PMH1 project is lacated in an urbanized area, where the baseline water
quality reflects chronic inputs of contaminants from surface runoff and atmospheric
deposition, as well as short term (acute) events from poorly controlled construction sites,
chemical spills and fugitive discharges.

Baseline water gualily conditions in the Project area were assessed using existing
historical water quality data supplemented by a one-time field sampling event.
Parameters tested were based on:

« Polential impacts to water quality from highway conslruction and operation (e.q.,
sedimentation, increased runoff, introduction of contaminants including
hydrocarbons, PAHs, and melais);

* Regulatory requirements for other recent linear development projects {e.g., South
Fraser Perimeter Road, Highway 10), and

¢ Edsiing land use and assccialed contaminants of concern (e.g., nutrients,
coliforms, PAHs).

Combined, these data provide an indication of potential parameters of concern within the
study area, and will be used to design moniforing, stormwater management strategies
and other mitigation measures that will be implemented during construction.

Historical water quality data and the 2004 field survey results indicate that:
* Seme parameters consistentiy met criteria for the pretection of aquatic lite, for
axample some PAHs, fluoride and chloride; while
» Some parameters did not, including 0O, pH, TSS, nitrite, fecal colifarms, totat
metals (8.9. Al, Fe, Cu, Zn and Pb), some PAHs and hydrocarbons.
Exceedances in parameters were however highly variable, and fikely reflect differences
in study design between various data collection programs, differences in sampling
location and timing as well as the different sources of contamination at a particuiar site.

8.2 Potential Impacts on Fisheries and Aquatic Resources

Potential impacts of the Project on fisheries and aqualic resources resuit from project
design, construction and aperation,

8.21 Potential impacts Due fo Project Design
Polential impacts due to project design include the:

- = Loss of instream habitat and associated effects such as loss of habitat
conneclivity as well as habitat alienation due to Lhe introduction of migration
barriers. The potential habitat loss by watershed is presented in Table §-1.
Fraser River habitat losses are not included in the table. The predicted habitat
losses are 40,711 i’ of in-stream and 173,690 m” of riparian habitat, 74% of the
in-stream habitat loss and 66% of the riparian habitat loss will oceur in the Como
Creek and Brunette River watersheds;
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» Loss of riparian habitat and associated downsiream effects such as increased
waler temperature, decreased dissolved oxygen and decreased nutrients;

Alteration of in-stream habilat features due to changes in groundwater flow:

« Alteration of in-siream habitat features and reduction in channel stability due to
an increase in impervious area and potential impacts on flow regime. The
increase in total impervious area (TIA) in the watersheds will range from 0.5% to
2% as indicated in Table 8-2. TIA calculations are not available for the Lower
Fraser River watershed, but are unlikely to be measurable given {he very large
size of this watershed. TlAis the primary indicator of watercourse health. in the
absence of effective storm water management, an increase in impervious surface
is positively correlated with increased runoff rates and volumes, and increased
erosion and instability within natural watercourse channels, feading to property
damage due to flooding during storm events. Significant impacts to watercourses
may occur when TlAis equivalent to 30% to 50% of the watershed, while major
impacts may result if TIA exceeds 50%. Table 8-2 shows that in 1996, the
Brunette River and Como Creck watersheds had 50% and 54% TIA respectively,
while the more rural Serpentine, York and Salmon River watersheds had 25%,
15% and 8% TIA. The largest increase in TIA due to the Project, 2%, wil occur
in the Como Creek walershed, which had 54% TiAin 1996;

¢+ Loss or alteration of in-stream habitat for the Nooksack Dace, a provincially Red-
histed and Schedule 1 SARA fish species, due to widening of the existing
Highway 1 bridge over the Brunette River.
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Table 8-1 Summary of Potentiat Fish Habltat Losses by Watershed
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Riparian
Watorshed Watercourse tn-stream Habitat Habitat
Classification Length Area Loss | Area Loss
(m) (m? (m’)
Brunette River High productivity 2,804 9194 53,742
Moderate productivity | 615 2,368 7,958
TOTAL 3418 11,561 61,608
Como Creek Lowlands High productivity 3,833 18,414 51,848
Moderate productivity | 62 162 1,720
TOTAL 3,895 18,576 53,566
Fraser River Tributaries { High productivity 1,107 5813 22,787
(includes Yerkson River) | Moderate productivity | 212 405 8,860
TOTAL 1,318 5,219 29,646
Coguitlam River High productivity 381 1,697 4277
Moderate productivity | 0 0 0
L { TOTAL 381 1,687 4,278
Upper Serpentine River | High productivity 58 a7 2,082
Moderate productivity | 284 610 9,914
TOTAL 341 707 11,998
Salmon River Tributaries | High productivity 166 584 5,459
Moderate productivity | 327 1,367 7,045
LTOTAL 493 1,951 12,504
TOTAL HABITAT LOSS 9,848 40,711 173,690

Table 8-2:

Total Impervious Area by Watershed and Percent Ghange Due 1o the

Froposed Project for the Come Creek and Brunette, Serpentine, Yorkson and Salmon

River Watersheds

Existing Increase in %
impervious impervious change
Approximate TIA P area (ha) . g
area due to SoTiA with
Watershed watershed {ha) due to the 4
area (ha) {1996)' the PMH1 roposed (1996) the
coridor | PO PMHA
(ha) Project project
{ha)
B
runetle 7,330 3,665 75 22 50 0.6
River
Como Creek 850 459 41 N 54 2.0
Serpenti
erpentine 14,840 3,710 42 21 25 0.6
River
Yorkson 2,580 389 43 1.8 15 0.5
River{a |
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Table 8-2: Total Impervious Area by Watershad and Percent Changa Due to the
Propased Froject for the Como Creek and Brunette, Serpentine, Yorkson and Salmon
River Watersheds

Increase in

Existing |, \ %
impervious impervious change
imat .
Approximate TIA area due to area {ha) %TIA with
Watershed watershed {ha) due to the i
area (ha) | {1996) the PMH1 roposed (1996) the
) corridor P p. PMH1
{ha) Project project
{ha)
Fraser River
Tributary)
Salmon River 7,690 461 5.8 5.2 8 1.3
v Greater Vancouver Sewerage and Drainage District, 1999. Best Management

Practices for Stormwater,
8.22 Pclential Construction Impacts

Potential impacts due to conslruction activities include;

¢ Decreased waler quality in watercourses from the introduclion of sediments and
deleterious substances;

+ Disturbance of in-stream and riparian habitat during in-stream works and other
construction works;

+ Disturbance or alterafion of in-siream habitat for the Nocksack Dace, a
provincially Red-listed and Schedule 1 SARA fish spacies, during the widening of
the existing bridge over the Brunetie River:

* Exposure of fish in the Fraser River to damaging underwater overpressure
effests during pite driving for the new bridge; and

+  Temporary ioss of over-wintering and rearing fish habitats in lowland areas
requiring preloading of material, such as the seclion of highway adjacent to
Burnaby Lake and in the Como Creek lowlands area west of the Cape Hom
Interchange.

8.2.3 Potential Operational Impacts

During eperation, potential impacls include;
¢ Decreased water guality in watercourses {from existing levels) resulting from an
increase in the amount of sediments and deleterious substances discharged on a
chronic and accidental hasis.
« Disturbance of in-stream and riparian habitat during mainienance activilies,

Acid rock drainage is not expected, as preliminary geotechnical informalion indicates
that unwealhered sulphide mineral-bearing bedrock is unlikely to be exposed during
project construction.
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8.3 Proposed impact Avoidance, Mitigation and Compensalion Measures

Planning, relocation and redesign strategies have been and will continue to be
employed to avoid, mitigate and compensate potential design based impacts on
fishertes and aquatic resources including:

¢ Ongoing review of relocation of highway and bridge improvements (highway
widening, ramps and connectors, river crossings reconfiguration of interchanges)
and where possible avoidance or reduction in petential encreachment of
watercourses and fish habilats;

+ Redesign and strategic reduction of side slopes through use af headwalls,
retaining walls, andfor hangers to limit footprint and/or potential erosion stability
effects on fish-hearing or high productivity watercourses and associated riparian
habitat;

+  Use of headwalls on culveris to minimize length or extensions oh walercourses
with high values and te maintain slope stability;

« Strategic opportunities for habitat banking in areas surrounding the PM} 1 project
and linked te potentially impacted watercourses and watersheds;

+ Pianning and implementation of stormwater Environmental Management Plans
(EMPs) to minimize potential impacts due to increased highway surfaces and
run-off, and

« Consultations to build effective project designs and habitat protection plans,
where warranted, consistent with local or agency objectives.

Potential impacts of the Project on fisheries and aquatic resources will be specifically
addressed through an Environmental Management Pian (EMP) (hat will be prepared by
the contractor prior to construction. The EMP will have the following components:

» Fisheries and Wildlife Habitat Mitigation and Compensation Plan;

+ Canstruction Environmental Management Plan (CEMP); and

«  Operalional Environmental Management Plan (OEMP).

The fisheries and aquatic impact avoidance and mitigation strategies of the EMP will be
based on the recommendations in Chapters 11 of the Application (the Fisheries and
Aguatic Resources Impact Assessment). The EMP will outline how these guidefines are
to be implemented, and wiil describe environmental protection measures to be
implemented by the contractor in response {o planned work aclivities.

The CEMP for the PMH1 project will include various sub-plans that provide detail on
specific components of conslruction activities. Those relevant to fish habitat include the:
s Contaminated Sites Management Plan;
» Emergency Spill Respense, Containment and Management Plan;
+ Environmental Monitoring Plan;
» Fisheries Mitigation and Compensation Plan; and
s Surface Water Quality and Sediment Control Pian.

Thirty-nine site-specific habitat compensation cancepts are proposed to compensale for
in-stream and riparian habitat losses. Five siles are located adjacent to Highway 1 on
the east side of the Fraser River; the remainder are on the west side, predominantly in
the Brunette River and Como Creek walersheds. The plans were developed based on
watershed-hased restoration and recovery ohjectives derived from input fram comimunity
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groups and local experts, advice from DFO hiologists, and observations made during
field surveys for the Project. The proposed compensalion strateqgy includes:

+ Replacement of watercourses at a minimum 1:1 ratio {gain:loss);

« Use of "habitat banking” outside the PHM1 project area fo minimiza functional
temporal effects, Habitat banking is the creation or improvement of fish habitat
for future use as compensation, prier to the issuance of a subsection 35(2)
Authorization under the federal Fisheries Act;

+ Retention of existing aquatic habitat and riparian vegetafion where possibls;

« Enhancement of existing aquatic habitat, including:

o Improvement to fish access and passage,;
o Installation of in-stream habitat features such as large woody debris;

s Development and implementation of operation and maintenance plans and
techniques that will allow riparian growth and development in some areas;

s Enhancement of existing riparian areas through the remova! of non-nalive
invasive weed-plant species, replanting with native species and the planting of
hedgerows or sheltered forests along stream edges; and

« Prescriptive plans consistent with watershed level objectives identified by
stakeholders and regulatory agencies.

Approximately 54, 594 m? of high produciivity in-stream fish habitat and 134,595 m? of
riparian habitat will be gained along the PMM1 project corridor. This represents a
possible net gain through compensation of approximately 10,883 m? of high productivity
in-stream habitat, and a potential nel loss of 39,095 m? of riparian habitat. Additional
areas of off-site campensation are alsc belng considered for the Project, particularly in
the Brunette drainage.

The riparian areas for many watercourses in the PMH1 project area are comprised by
high densities of invasive vegetation such as blackberry, knotweed, and reed canary
grass. Compensation plans propose the crealion of 134,595 m? of higher value native
riparfan habitats, which is expected to result in an overall net increase in habitat quality
and productivity.

Section 12,0 and 13.0 of the Owner's Table of Commitments and Assurances (OTCA)
details the fisheries and water quality commitments that must be met by the Project
contraclor:

8.4 Residual Effects on Fisherias and Aquatic Resources

Residual effects an fisheries and aquatic resources are not anticipated. The federal
Fisheories Act requires that there be no net loss of the productive capacity of fish habitat.
The proposed PMH1 preject designs, mitigation measures, compensation approaches
and use of BMPs for riparian vegetation management have been developed to meel this
raquirement and will be a condition of the Section 35(2) Autharization{s} under the
Federal Fisheres Act.

The fisheries compensation in conjunction wilh wildlife habitat compensation patentially
could result in a net gain and upgrade in quality of in-stream and riparian habitats in the
Project area. A net benefit may occur for larger watercourses in the Project area due fo
design improvements to ditching, stermwater management, culverts, bridges, headwalls
and relaining walls that are associated with fish habitat.

Horl Mann/Highwsy 1 Environmental Assessnient Report
March 14, 2008

Page110 of 212 MOE-2015-5039¢




PMH1 EA Report DRAFT 2.0 page 39 of 140

8.5 Key [ssues Raised by the Working Group and Proponent Responses

Key issues identified by the Working Group during the Application review and MaT's
responses and commitments {in italics), as a roprlate are summarized below. Refer to
the Biophysical Issues Tracking Table g}i %2043 for an expanded description, and to
the OTCA far a complete listing of commitments:

« Fisheries, OTCA Seclion 12.0;

» Water quality, OTCA Section 13.0; and

s Stormwater management, OTCA Section 5.0

8.5.1 Fisheries [ssues

Fisheries and Oceans Canada {DFO)

+ Anunderstanding of exisling culvert passage is required in order to predici lhe
impacts of culvert extensions on fish passage, and a slrategic culvert
rehabilitation plan should be developed that addresses barriers on a watershed
priority basis.

A supplemenlaty Fish Passage Culvert Crassing Assessment has been
complotod that identifies priorily areas.

* In consideration of the Fish Passage Culvert Crossing Assessment, DFO with
the support of Transport Canada, has met with the Cities of Bummaby, Coquitlam
and Surrey; the Kwantlem, Kwikwetlem and Musqueam First Nations;
Environment Canada and the Canadian Wildlife Senvice. Natural stream
integrity and function for fish bearing streams are o be restored through the
culvert replacements identified in Appendix 1 of DFO's letter of March 14, 2008.
The restoration locations have been identified by the above parties as they
represent improvements to existing bottlenecks in habitat productivity for both
fish and wildlife. To restore stream integrity and function for both fish and
wildlife, replacement struclure designs are to establish an open bottorn width
that is 50 % greater than the natural stream channel width (bank full width). It
is DFO’s opinlon that the identified locations will enable the proposed PiH1
project to be consistent with DFO Policy for the Application of the Habitat
Protection Provigions of the V-isheries Act to Existing Facilities and Structures,
and to be in compliance with Section 20 of the federal Fisheries Act.

MoT respaonse pending,

The issue of the strategic plan for culvert replacement is not vet resolved,
Further information will he added after the March 20 conibined
FisheriesMiildlife TWG workshop on fishAwildlife passage.

¢ To aveid impacts to important shallow zone fish habitals, placement of in-
stream pier locations are to be located in water depths greater than 3 metres
as measured during lowest low water periods.
MoT response pending.
The issue of pier location Is nof yet resolved. Further information will be
added after the March 20" Fisheries/Aquatic TWG meeling.
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+ The iocalion and design of the piers are lo be supported by hydraulic modelling
which demanstrates no scouring of andlor sediment depaosition on the
surrounding shallow zone fish habitats.

MoT responsa pending.

+ Migration during construction is to include consideration of the following poinls:

(a) Timing restrictions to avoid impacls to;

+ Juvenile ocul-migrating and aduit in tigrating ccho salmon alang the
north channet of the Fraser River in associalion with the Ceoquitiam
River, and

« Eulachon , spring chinook, and eary sockeye migration and
spawning;

(b) Bridge construction strategies which do not result in a restricticon or partial
resiriction fo fish migration and or commercial, recreational or First Nation
fishaiies.

MoT response pending.

» The Nooksack Dace, an endangered species under SARA, is present in the
Brunette River, Designs that polentially impact Nooksack Dace habitats wilt
require permitting under SARA prior to authorization under the Fisheries Act.

A supplementaty report on the.poleniial effects of the proposed widening
of Highway 1 on Nooksack Dace in the Brunelte River has been provided.
The OTCA commits o design and conslruction of the Brunetle River
Bridge foundations fo avoid or minimize impacis io Nooksack Dace and
its habitat.

« Clarification of requirements for construction-related dredging for bridge piers in
the Fraser River is required.
There will be lacalized excavation, nof dredging, within the foolprint of
piers.

« [Identification of those areas whera the placement of pre-load material will affect
fish and fish habitat is required.
A stipplementary Strcharge Map — Kensington Avenue to Gaglardi Way
was proviged that identifies localions where surcharge (pre-load} wilt be
applied as paif of the normal consfitiction process.

+ The Application contains little information on site-specific impacts and
avoidance and mitigation recommendations. Project effects on watercourses
are not known.

To the exten! possible at this stage in planning, the Reference Concept
avoids and minimizes possihfe disturbances fo aquatic and riparian
habitais. The Contracior wil prepare designs from which the detajls of
impacts on watercourses will be determined. The Applicalion provides
mitigation options by stream Wer classification, which is inlended to
provide guidance to the Contractor regarding the environmental sensitivity
of each walercourse and the range of mifigation options availeble. A
supplementary table that clarifies impacts and mitigation measures hy tier
classification was provided lo the Working Group.

Port Mann/Highway 1 Environmental Assessment Repori
March 14, 2008

Page112 of 212 MOE-2015-5039¢



PMH1 EA Repart DRAFT 2.0 page 41 of 140

» The final area for fish habital compansation will be based on the finai
determination of impact areas, availability of compensatory options within project
corridar and those works able to be bult prior to site impact. Where appropriate,
DFO shall consider the replacement of existing stream crossing structures which
are barriers to fish passage, as appropriate fish habitat compensation applicable
to this linear developmeni. Where works are demonstrated to be technicaily
feasible, and are constructed and proven biclogically functional prior to the
construction of the Project, DFO shall require compensation on a 1:1 area ratio.
Where compensation is not delivered prior to project commencement, a 2:1 area
rafio will be required.

MOT intends to proceed with habitat banking and wishes {o have further

discussions with DFQ rogarding:

o Habhilat scaling for difforont habitat types for example — quialily and
type of riparian hahital might be considored 1:1;

o Consideration lo esiablish these rafios during EA review; and

o Clarification for habitaf compensafion ratios for habitat made newly
accessible through removeais of harriers fo fish passage.

The issue of compensation is hof vet resalved. Further information will be

added after the next Fisheries TWG meetings.

« DFO is reluctant to accept as compensation, riparian habitat conversion in areas
currently dominated by invasive plant species, is these areas are located outside
the area of fisheries impact. The success of such conversion is not well
documented in the Application.

The issue is not yet resolved, Further Information will be added after the
next Fisheries TWG meetings.

« The Fraser River supports important commercial, recreational and aboriginal
fisheries. DFO requests an overview of fish migration and fisheries timing at the
Port Mann Bridge and the proposed bridge construction schedule.

A supplementary report on fish migration and fisheries timing af the Port
Mann Bridge has hoon provided. The O1CA cominits ta provision of a
hridge construclion schadude that considers hoth the liming of the
fisharies and fish migration.

« The fisheries at the Port Mann Bridge are important commercially as well as fo
First Nafions, and DIFQ requests clarification that MOT will continue to consult
with potentially affected First Nations regarding the potential project impacts on
the health of the fisheries and potential temporat loss of commercial and
abariginal fishing access.

The OTCA cominits that MOT will contintie to work with participaling First
Nalions fo aodress any specific concorns idlentifiect by them during the EA
reviow regarding potential fishenes impacls. The CTCA also commils fo
a bridgo construction schedule that will work within fthese considerations.

City of Burnaby

« The spatial boundaries for the study area (30 melres) appear to be inadequate to
caplure the full impacts. Flowing water and aguatic ife are not stalic to those
regions and can be impacted further away from the highway cotridor.

Port Mann/Highway 1 Environmental Assessmant Report
March 14, 2008

Page113 of 212 MOE-2015-5039¢



PMH1 EA Report DRAFT 2.0 page 42 of 140

The spatial boundaries for the assessment were reviewed and acceple!
by reguiatory agencies for the Profect and are consistonf with typical
botindaries for this type of project. The methods and boundary for
fisheries and agualic resource assessment for PMH1 are consistent with
olhor environmental impact assessmenis and permiiliing processes
completad in the Lower Mainfand.

« Marsh H1-139 in the northem cloverleaf at Willingdon Avenue has important flood
cell value. When Still Creek floods in winter monlths, it backs into this cell. On-
site miligation should include a review of enfarging this pond / marsh cell.

Stormwaler management conirbulions at the Willingdon inierchange will
be considered duing preliminary drainage design. MOT will contintie to
work with Cily of Burnaby to explore these oplions and ideas.

+ The PMH1 Project extends for 15 kilometres through the Brunette / Still Creek
watershed, and the cumulative impact could he devastating for the system. The
City requests strong and enforced BMPs for water quality and sediment control
and that larger perspective of the complete watershed be considered.

The OTCA conunils fo the development of Surfaco Water Quality and
Sediment Control Plan that incitides a stormwaler managemeni plan, an
Environmental Monitonng Plan and a Fishenes Habhitat Mitigation Plan.
The percentage increase in iinpervious area coniributed by the Project
wilf be 0.6%, for the Brunelte watershed and 2% for the Como walsrshed.
To offset these increases, MOT has conunilfed 1o no nel incroase in rinoff
rates from the Projsct sile in areas with approved inlegrated stormwaler
manageman! plans.

Cify of Surre

« The current PMH1 median and ditches provide for infiltration and sformwater
ratention, Reduction of the median width will have an impact which will need to
be addressed as parl of the drainage mitigation works.

The OTCA commiis fo no net increase in rtinoff rates to discharge from the
Profect limits in aroas with approved integrated stormwater management

plans.

s The City of Surrey requires any partles doing construction within the City limits to
ohtain an Erosion and Sediment control permit for their project. The permit also
has requirements for all phase sediment control plans and regular submission of
manitoring reports.

The OTCA commits that the Coniractor will obtain all Peimils whict relate
fo, or are requirad under Environmental laws in connection with the
Project and the Project works. Whoro Projoct work is required on
muricipat lands, the Project wilf oblain all rofovani Permits.

+ The feasibility of proposed habitat compensalion sites within Coquitlam must be
evaluated with the Cily. Habitat compensatien projects that may be propased on

or adjacent to the Cily's parkland wil} be supporied if:
o The lands are not required by ihe City for habitat compensation waorks for
future City transportation Infrastrucfure projecls;
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o Aplanis prepared and approved by the City and senicr agency
responsible for compensalion works that shows how the proposed
compensation plans incorporate the existing or planned uses of the
parkiand or where there is insufficient 1and to accommodate the proposed
compensation works and existing and proposed park uses, that additional
adjacent land of sufficient quantity is provided at na cost to the Cily;

o Gateway provides adequate resources to caver the eslablishment period
of the habitat compensation areas as determined by the senior agency
responsible for approvals; and

o The habitat compensation works do not resull in a net loss of functional
active and passive park space, and do not pase a financial burden on
taxpayers and that afiected areas become communily assets rather than
liabilities,

MOT will continte fo work with the Cily of Coquitfaim (o deveiop habital

compensation that is feasible and practical. MOT will conlintio discussions

with respeci to hoth habifat banking candidates that could he consliructed in
advance of ihe Projact as well as habitat compensation works, that are
dependent on the Project schedule and staging. Habitat compensation plans
proposed for lands owned by the Cily of Coquitlam will be provided for revievs
by tha Cily to onsure that existing and planned uses of the parkland are
accommodated and that fands are nof required for future City fransportation
infrastructure projects. The PMH1 project will ensure that vegelation in
riparian and aquatic compensation habitat areas has achieved 90% stvival
as established through a 3-year posi-consiruclion imonitoring prograin prior to
handback to the City.

« The Application recommends tand acquisition that would provide strategic
opportunities for hahitat banking in areas surrounding the PMH1 project. The
City is concemned that the broader needs of each watershed and whether or not
there are more appropriate places to site habitai restoration and snhancermnent
warks are not being considered.

Habitat compensation will approximnately correspond (o losses ity each
watershed. Discussions regarding poteniial sites for halitat restoration and
anhancement bean taking place with nninicipal staff, stewardship groups and
DFO since 2003 and are ohgoing.

Vancouver Fraser Port Authorily

« Please advise if proposed fish habitat and riparian habitat mitigation plans for the
sauth side and north side of the proposed bridge crossing wilt encroach into Lhe
secondary channels. The VFPA does not permit proponents to plant
compensation within port authority Jands because it can render the land unusable
for port use {in this case, the south side, within the CN Thornton Yards area. The
north side already contains highly sensitive habitat features and funclions, and is
currently red-coded as outlined in the FREMP Habitat Colour Coding
Classtification System,

Habitat comnpensalion concapls for the PMH1 project have not bean
proposead on tha south side of the proposed Port Mann crossing. Concept
26 of Appendix 11F of the Application idenlifies a propesed concept for
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the notih side area tnder the Port Mann Bricge. No encroachment into
the secondary channel is planned.

The Kwikwellem First Nation

+  The Kwikwetlem maintains a provincially licensed Fraser River salmon fishery in
the waters between Douglas Island and the Pattulle Bridge. If canstruction or
operation of the PMH1 project affects the Kwikwetlenr’s ability 1o fish in the
Fraser River, such effects would carry a social and ctétural dimension,

As marine users of the watars in the vicinity of the Port Mann Bridge,
Kwikwailern First Nation wilt confinue fo be invited lo engage in
discussions regarding thoir use of the walerway and potential Projact
effects. To dato, the Project tean has me! with the Kwikwetlem Firs!
Nation on a numher of accasions since 2003 and has provided the
Kwikwetlem First Nation with draft and final impact assessmonts,
inchiding those for fish and aguatic habjital. The Project leam has also
met with other river users including conumercial fishers and fug boat
operators. MoT is aware of the importance of the Fraser River fishery lo
the Kwikwellem First Nation and will continue o engage the Kwikweliem
First Nalion in appropriate and refaidd discussions.

« The mouth of Bon Accord Creek and associated wetfands, near the south side of
the Part Mann Bridge, comprise an important traditional and contemparary
aboriginal use area for members of the Kwikwetlem. Members of the
Kwikwetiem and their technical consultants must be Invalved in the design and
implementation of any hahifat ccrpensalicn plans and monitoring of construction
that wilf lake place in this area.

Habilal compansation works in the Bon Accord drainage will be
undertaken as part of the South Fraser Perimoeter Road, Where possible,
impacts to the watarcourse as a resuit of the PMH1 project will be
avoided. Habifal compensation works in Ihis clrainage have been
proposed, primarily because of the fisheries habitat enhancement
pofential. I'or any compensafion works undertaken in this drainage,
Kwikwellam First Nation will be nofified and invited fo patticipate,

*+ The Kwikwetlem have experience and direct involvement in the enhancement of
fish habitat, and act as guardians of fish habitat and fishing sites in the Coquitlam
River and other watersheds within their traditicnal territory. The Kwikwetlem
would like to be involved in the design, planning and monitering of habitat
enhancement projects in their traditional territary within the Project corridor.

Mo T will cantiniie discussions with Kwikwetfem First Nation regarding the
poteniial for invalving Kwikwollom First Nation members in the process
associated with the design, planning, and monitoring of habitat
enhancement projects in their traditional territory along the PMH1
corridor.

= Whenever possible, fish habitat compensaltion should be developed in the
tocaticn where the Project impact has ocourred.
Habitaf campensalion wilt bo deveioped in accordance with DFO
requirements and will depond on feasibitity and aplimizing value fo the
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resotrce. For habilat compensafion works in the Gaglardi Inferchange,
King Edward underpass, Cape Horn inforchange, Dawes Hill Creak,
under the Port Mann Bridge, Bon Accord Creek and 180th Street and the
176th Sirset inferchange, Kwikwellem First Nation will be nolified and
invited! fo paniicipate, and as members of the PMH1T EAO Working Group,
have been invilod fo provide comments on these compensation coneepis.

Kwanilen First Nation

s The construction activities associated with the pier placement for the Part Mann
Bridgs should consider the need to provide “quist times” for the migration of at
risk populations of spring Chinook salmon migrating to the middle and Upper
Fraser during the in-stream work window {March 1 — June 15).

MoT rasponse pending.

« Construction activities may need ta provide quiet times for local fishing activities
that may involve Kwantlen {and other area First Nations) near and about the
project area — targeting Chinook (late February — April} or Eulachon {April =
June), Sockeye and/or summer Chinock fisheries {mid-July through August), as
well as Chum salmon, late Sockeye and Chinooks (mid-October — November).
Times and dates may vary according to management plans Lhat are not
completed.

MoT response pending.

» . Kwantlen is on record opposing the continued fish passage impedance and loss
of ecosystem connectivity caused by the original consfruction of Highway 1.
Plans should be completed to provide ecosystem connectivity {including fish
passage and wildfife) for alt of the culvert crossings.

8.5.2 Water Quality and Stormwater Management Issues

Fisheries and Oceans Canada

« DFOQ storm water management guidelines (hitp:/Aww.dfo-
mpo.ge.callibrany/27 7967.pdf) are to be used to meet the commitment to
improve the existing water quality within the PMH1 corridor. The DFO storm
water guidelines are the design criteria currently required of municipal
governments within the Lower Mainland.

Mo T response pending.

« DFO requests the development of a stormwater management and water quatity
management plan that clearly identifies a range of infrastruciure conditions that
may feasibly be applied by the Contractor. A monitoring pfan that considers
baseline water quality data, effectiveness of mitigation and BMPs during
construction, and effectiveness of stormwater infrastructure post construction
over the shorl and fong term should be identified.

Al stormwater infrastiiciure within the Project area will be assossed by
the Contractor for its adequacy to perforin under the past-construction
conditions dunng the detaliod design phase of the Project. The
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Conlractor will alsa propare a stormwalfor management plan consistent
with the requiraments of tha reguialory agencias and Prajecl design
criteria duning the delailed design phase of the Project. Monitoring plans
will be prepared and implementsd by the Conlractor as part of the Project
requirements for constriclion and operalion. During construclion, an
Environmental Moniforing Plan and Surface Waler Quality and Sedimeni
Controf Plans will be required. During operations, the Environmental
Managarnant Plan will ouliine management of slorm wafer and surface
waler runoff and mainienance of storm water managemaeit fealures ahd
faciliies. MOT wilt ensure that stormwaler marnacgement infrastructiire for
tho Project is designod, constiucted and maintained, by the Conlractor, in
accordance with the maost stringent design ctiteria and performance
affactivas ouliined in the EAC Application, and the Conlract Agreement,

s Clarification is requested regarding why mitigation is only considered for new or
replacement struclures, how water quality BMPs will be developed in conjunction
with adiacent fish habitat compensalery works, and where and how water quality
BMPs wil! be employed given limited land availabilily within corridor.

Given the majotity of structires on the Project are idenlified as new or
replacement, this represents a significant commitment for the Project and
will resuit in improved handling of sformwaler refated lo wafercouirses
suppotting fish hahital throughout the PMH1 corridor. As the design of
the Project has not been tetermined, specific methods and localions that
BMPs will bo omployod havo nol yet boon confirmed. It wil be a design
requirement that a site nof simudtaneously act as hoth compensation and
waler selliing, however it could serve as lrealment during consiriction
and as compensation during oparation.

Transport Canada

« The Taotal Impervious Area (T1A) data for each watershed used in the Application
is 10 years old, and since there has been significant developmeant in some of
these watersheds, the current TIA must be greater. There must also be a point
reached within a watershed where the TlIAis no longer sufficient to provide bhase
flows for the streams. Has this point been determined for each of the watersheds
and has this been assessed in determinihg current stormwater management
conditions?

The review of effects on TIA was prepared using readily availahia,
published information. Since it is likely that the TIA has changed in the
fast 10 years due lo rasiclential, conunarcial and indusinial development
ocouriing in each drainags, it woild be expeciad thai the effact of the
Project, wher compared to any updated TIA information on a percentage
basis, would decrease. Regarding polential changes in base flows and
waler guanlity, MOT has commilled fo no nel increase in runoff rates from
the Projact site, in areas with approved infegrated stormwalter
management plans.

* The residual effecis for potential changes in base fiows and water quantity should
also be considered in the cumulative effects assessment.
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Based on the commiiment above, residuel effects are expecled to be
shoii-term and reversible and therafore, were nol idenidified as a VEC:
reqining assessnent in the cumiilalive elfects assassmen.

Environment Canada

» The water quality data should be compared [o apprapriate reference sites in
order to betlter quantify the effects of project related inputs to water quality.
Thore are no suitabfo roference siles for comparison lo water qualily dala
al any of the 26 sampling siles were not avajlable given the urbar
location of the study area and the many factors that impact water qualily.
: i EC e Eontinting discigsiohs

+ The Surface Waler Qualily and Sediment Conirol Pian {page 13-24} should
identify requiremants for additional water quality manitering prior to and during
consfruction to ensure preventalive and mitigation ;measures can be taken as
appropriate, and include a BMP maintenance plan to ensure BMPs impleimented
are functioning as expected and corrective actions are taken when required.

The OTCA requires that in addilion fo the requirements for the Surface
Watar Quality and Sediment Conirol Pian described in Chapler 27 of fhe
EAC Appiication, the plan will also:

s ldentify requirements for additional water qualily monitoring prior
to and during construction fo ensure preventalive and miligation
measures can be laken as appropiiale, to avoid impacis o waler
aualily;

» Include a BMP maintenance plan to ensure BMPs implementad
are funcfioning as expected and corrective actions are faken when
required; and

»  Be submilfed to Environment Canada and other relevant agencies
at ieast thitly (30} days prior to start of construction activitias for
review.

* EC requests that both construction and operational EMPs and any associated
sub-plans be submitted to EC at least 30 days prior {o the start of conslruction
activities for review and acceptance.

The OTCA requiras that EMP stih-plans for stiface waler quality and
ssdiment cantrol, environmenial monitoring, emergency spilf responsae,
conlainment and managemeni, and construction waste management be
submitted o EC at loast thirly (30) days prior to the start of consfiuction
aclivities for review,

+ One of the projecl’s performance criteria is "no stormwater discharge directly
from new interchange or overpass struciures into watercourses supporting fish
and fish habitat, except in the case of events with a greater than 10 year return
period”. Itis unclear whether existing structures will discharge direclly to
receiving waters, ar how the stormwater from the interchanges and hridge deck
will be Incorporated into Lhe overall stormwater managemenit plan. EC reguests
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further clarification on this issue, as it appears that general performance criteria

only apply to thase areas requiring replacement,
Given ihe majonity of sfruclures on the Projact are identified as new or
replacement, this reprosents a significant commitment for the Project and
wilf result in improved handfing of stormwaler related fo walsrcourses
suppotting fish habitat throughout the PMiT corritdor. As Ihe design of the
Project has nof bean determined, spacific methods and locations that
BMPs will be employed have nof yet been confirmed. Thess wilf he
developed as part of the detailed design, in accordance wiih tha specified
design crileria,

Ministry of Environment Environmental Protection Division

+ Mitigation measures are not outlined other than in general lerms: implementing
standard BMPs for stormwater, A more complete picture of what mitigation
efforts will be underiaken needs to be provided.

The OTCA commits thal MoT will ensure ihat stormwaler management
infrastruclure for the Project is designed, consiructed and maintainect in
accordance with the most stringent design criteria and performance
objectivas odtiined in tha EAC Application, and the Conlraci Agreenemt.
MoT and Transport Assooiation of Canada (TAC) standards will govern.
Where the MoT and TAC do not have design criteria, and al the interface
with municipal drainage systems, municipal design siandards and
guidoiines will be usad if applicalie. Refar fo commitments 5.1 fo 5.3 of
the OTCA for a complele fisting of commifimants.

¢ The post-construction menitoring period shauld be significantly extended. The
Application refers to residual effects that may arise from a one year post
construction monitoring period. The Project has the potential to significantly
increase the number of vehicles utllizing this corridor not only from increased use
of the highway but also as a result of increased urban development that is
anticipated.
Urban growth is regudated by fand uise decisions, through minicipet
Official Commumity Plans and monitored by Metro Vancouver. No
municipalities have advised that the impact! of the types of improvemants
proposed for PMHT will affect changes in land use planning. Traffic
demand will be managed fhirough a suite of congestion-recluction
measures. Post-construclion environmental monitoring and reporting will
be conduicted in accordance with the terms and conditions of the
Environmentai Advisory Commiitee and other regidatory permils,
approvals and authorizations.
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City of Burnaby

* \While the increase in total impervious area is small when compared to tha {otal
Brunette River watershed, the greatest impacts will be to minor local streams and
tributaries that may see increases in tolal impervious area of up to 25%. This
applies in particular to those that draw all of their drainage from Ihe freeway right-
of-way that are not included in this study which only indicates “major” crossings.

The OTCA commils lo the assessment of stormwaler infrastruciure for
hydraulic effects on smalfer streams and lribitaries,

* The paramsters for infiltration and detention should be clearly defined, since
what is best for the local tributary may not necessarily be the best for the
Brunette River (or visa versa), as the time of concentration varies greatly on
these systems.

Performance criteria for stormwater management are discussed in the
Application. The aclual parameters for infiltration and tletantion are fo be
determined during delailed design. The OTCA requiras the Confractor lo
comply with definitive perforinance criteria for runoff and stormwaler
managerment, including thoss for infilfration and cletenfion facilities.

« Drainage reviews have indicated that MoT crossing culverts at Sumner Creek,
Guichon Creek, Sproit Streat, Ramsay Creek, Cedar Creek, and Lost Creek are
all undersized for the 100-year design flows. All cross culverls should be
reviewed as to capacily, condition, and fish passage. Extending undersized oullet
controfied culverts will only furlher reduce the crossing capacity and restrict fish
passage.

For now or replacemeni culverts, the OTCA commits the Confractor lo
tako info account environmental cornmitments in relation to length,
material, botton traatments and curront ability to pass fish and/or provice
wildllife passage.

* Asa parl of the Environmental Management Plan, a Surface Water Quality and
Sediment Contrel Plan wiil be developed. Clarification is required on whether the
City will be provided with these ptans for review and comment prior to
implementation,

The OTCA commils ihat relevant agencies will have the opporiunity to be
involved in the review process for the proposed relevant Environmental
Work Plans.

City of Surray

¢ Theincrease in the PMH1 impervious area discharging to the Serpentine and
Fraser River tributaries from the Highway widening is estimated te be 21% and
7% respectively. These increases will have eFects on the receiving waterways.
The City has documented erosion concerns in the receiving streams from the
existing highway, indicating that volume and flow mitigation are required to
prevent accelerated loss in downstreain stream corrldors.
The Project will continue fo discuss sife-specific concerns with the City of
Surrey including those regarding drainage and erosion. MOT wilt enstre
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that erosion is minimized by mainlaining existing flow velociiies at ihe
discharge poinis, as stalod in the Application.

The increase in Total Impervious Area {TJA) over a whale waltershed locks srnall,
but on high-end local tributaries, the effects can be significant. The impact of TIA
change on each tributary should be examined individually and appropriate
measures taken to minimize impacts. There should be no, or minimal, net
increase in runoff to any receiving waterway.
The Application slales that the Contractor will be requiired lo adhere (o the
following performance criteria: no net increase in runoff rates 1o discharge
from Project limits for 5 year refurn period events for areas with approve!
ISMPs. FHowever, the inclusion of any new ISMPs aftor the Project award
will raquiire further dialogue. Additionatly, the Contractor wili he requirad
to consider the Maslter Drainage Plans and undertake appropriate
assassments and ineaswes to ensure that they are compliant with the
criferiy.

City of Coguittam

* The City seeks assurances that BMPs to control runoff rates and water quality

durlng construction and operations phases will be fallowed o ensure that water
quality downstream of the highway infrastructure will not be degraded as a result
of these works. It would be heneficial to try to separate and treat surface runoff
from first flush rainfall events from highway surfaces prior to discharging runoff to
receiving watercourses. This could be achieved by providing facilities for the
retention of runoff from low intensity high frequency rain falls,
A sionnwaler mapagemont plan consistent with the requiramenis of the
regufatory agencies will be prepared during the dotailed design phase of
the Project. The performance objectives for this pian, inchicting BMPs,
have been provided in the Application. All stormwaler infrastructure within
the Project area will be assessed for ils adequacy lo perform under the
post-consiruction conditions. This assessment will be conducted during
the delailed design phase of the Project. During operations, the
Enviionmental Management Flan will outline management of stormwater
and surface water runoff and mainlonance of stormwalter management
features and facilities. Stormwater management plans will be brovided to
reguilatory agoncies and City of Coquitlam siaff for reviow,

Kwikwetlem First Nation

Best Management Practices should be utilized as guidetines in the development
of the Stormwater Management Plan for the Project. Regular monitoring of the
Stormwater Management Plan recommendations should be a commilment in the
OTCA.
The OTCA commils that MoT will enstire that stormwaler managament
infrastricturo for the Project is designed, constructed and maintained in
accordance with the most stringont design criteria and performance
objectives outfined in the EAC Applicalion, and the Confract Agreement.
MoT and Transport Association of Canada (TAC) standards wilf govarn.
Where the MoT and TAC do not have design criforia, and at the interface
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with municipal draitage systems, municipal design standards and
guidelines will he used if applicable, Refer to commitments 5.1 to 5.3 of
the OTCA for a complete listing of commitments.

Kwikwetlem First Nation

¢ The Kwikwetlem First Nation requests that no pre-load materials or aggregate he
obtained for the Project from the Coquitlam River watershed quarry until the
quarry operator has improved the on-site containment ponds. The quarry is
contributing to sedimentation and degradation of fisheries habitat in the river
sysiem due to poor containment of pit runoff,
Ali work shall be in accordance with foderal, provincial and numicipal
ehvironmenlal requlations as well as MoT Standard Specifications. Theso
commitments will be further specifisd in the Table of Commitmenis and
Assurances. If the Contractor is in violation of the regultations thon MoT
has the abifily to issue a stop work order and cotid decide on not
accepling any gravel from thet operation. Minishy pils have heen
identified in the contract for polential tise by the Conitraclor, Ji is
antivipated that tho Contracior will use those Minisiry pils rather than
privale sources bocaiise of the lower cosis associated,

8.6 EAO and RA Conclusions

9.0 VEGETATION RESOURCES

Chapter 14.0 in Volume Il of the Application desciibes the vegetation resources within
the PMH1 project area, the potential impacts of the Project, and the proposed mitigation
and compensation measures.

9.1 Background

Vegetation resources have been assessed within a 500 m wide corridar (250 m each
side of the Highway 1 centreline) that extends the approximately 37 km between MeGill
Street in Vancouver and 216" Streel in the Township of Langley.

9.1.1 Sltudy Area Ecosystems

The ecosystems within the study corridor are a mix of
» Urban vegelated areas (parks, golf courses and boulevards);
o Agricultural lands {pasture, crops and fallow fields);
o Grassland and shrubland {managed vegetation and disturbed sites within the
Highway 1 RoW);
¢ Wellands {natural and madified/man-made); and
« Forest (upland and wetland),
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Six forested ecosystems (site series) were mapped within the PMR1 study corridor using
Terresinal Ecosystem mapping (TEM):

.
L]
*
]
.

Westemn red cedar — Sword fern;

Western red cedar — Foamflower;

Sitka spruce — Salmonberry;

Western red cedar/Sitka spruce ~ Skunk cabbage;
Western red cedar — Salmonberry; and

Western red cedar — Black twinberry.

TEM is a mapping of capability or potential. Each ecosystem (site series) name reflects

the ¢limax ecological community that wiil exist after natural succession has run its course

following a disturbance such as logging or fire. At present, much of the forest within the
study corridor comprises broadleaf or mixed (broadleaf/coniferous) stands that are
young, successional stages of the six climax coniferous forest ecosystems. Left to
mature witheut disiurbance, they will develop into the ¢limax coniferous forest
ecosystems,

The total areas of forested and non-forested ecosystems present within the PMH1 study
corridor are presented in Tables 8-1 and 9.2. These are predominantly young and highly
fragmented ecosystems,

g.1.2

Ecoiogical Communities at Risk

The BC Conservation Data Centre (CDC) identifies ecclegical communities at risk, and
their tracking list shows that nearly all of the climax forested communities within the
lower Fraser Valley are either biue or red-listed. This is indicative of the relatively high
level of urban, industrial and agricultural deveiopment in the region, which has reduced
the occurrence of natural ecosystems. Red-listed ecological communities are extirpated,
endangered, or threatened in BC. Blue-listed communities are native considered to be

vulnerable in BC,

Within the PMH1 study corridor, ecosystems (not ecclogical communities) were mapped,
and although the terms “ecological community” and “ecosystem® are often used
interchangeably, they are not equivalent.

An ecological community has a specific assemblage of vegetation, and is the
stabfe, climax {or near ¢limax} comimunity that will exist after natural succession
has run its course. 1t is named after two or three plant species that characterize
or dominate the community. For each ecological community there is a
description of the structure and species composition. There is always some
variatian, but for a given site, the vegetation species and structure must fal within
the expected range of the ecological community before it is considered an
element ocourrence (EQ) of that community.

An ecosystem on the cther hand, refers to the abiotic, bictic and ecological
processes on a site, and represents the "habitat” for specific ecological
communities at risk, which may or may not accur there.

Since TEM is widely used in resource management in BC, the CDC has adopted the
nemenclature, and cross references ecological communities at risk with those
ecosystems that provide the *habitat” in which they accur,
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The CDC has identified the following six forested ecdlogical communities as either red-
iisted or blue-listed within the lower Fraser Valley:
+  Wastern red ¢edar - Sword farn;
Western red cedar — Foamflowet:
Sitka spruce —~ Salmonberry;
Western red cedar/Sitka spruce ~ Skunk cabbage;
Western red cedar — Salmonberry: and
Western red cedar — Biack twinberry,
The sites within the study corridor that are mapped as forest ecosystems of the same
name are not blue or red-listed, but represent habitat where these ecological
communities at risk may occur,

Which forested sites (map units) within the study corridor are aclually EOs of these
ecological communities at risk? The most iikely sites are those where the current
assemblage and structure of vegetation falis within the expected range for one of the
blue or red-listed ecological communities. The six blue and red-listed ecological
communities are all mature coniferous forest; therefore sites with young to mature
coniferous forest or mature mixed forest are the most probable candidates. Sites
currently vegetated with broadleaf and mixed forests forest at the tail shrub, pole sapiing
and young structurai stages are not likely to be EQOs. They do however have the
potential to develap into an ecolegical community at risk, and as such represent

recruitment potential for the biue and red-listed coniferous ecological communities. .| Comment {JR4]: This assessment of
T the sites that are EQs was coafusing. A
.y , . reference to Table 8-1 would be helpful,
None of the non-forested ecosystems within the study corridor are ecological Are the rowa Highiighted in the wg
communities at risk. are the “most prabatle candidales” lo
be £E0Qs? According to the assessment
. . in this paragraph, should the row with
9.1.3 Plant Species at Risk the yeung canderaus forest also be
highlighted?

One plant species at risk was found within the PMH1 study corridor during the field
surveys. The blue-listed Nuttall's waterweed (Elodea nuitailii) was observed within the
Como Creek wetland, east of Schooihouse Street between Lougheed Highway and
Highway 1 (Figure 14A-11, map unit 228 in the Applicalicn). Wedged between
Lougheed Highway fo the north, Highway 1 to the south, and commercial development
to the west, the habitat for the Nuttall's waterweed consists of a grassiwetland complex,
wilh the species located in the shallow confines of a narrow creek. Blue-listed species

are considered to be vulnerable in BC. The population of Nuttail's waterweed Is ... =] Comment [IH5]: See comment p, 52 ]
probably of negligible significance, as it is uniikely that additional, substantial rare plant
populations exist within the mostly altered landscape along Highway il _—{ Comnient [JHB]: This statement and

assessment of significance s subjeclive
and doesn't make sense from a

No other blue or red-listed plant species were observed, fikely due to the paucity of conservation perspectve; if itis the only
suitable habitats stemming from historic land disturbance and present land uses. ppm_-;aﬂon Il;en doesn'l lhat increase ils
gnicancea

10.2 Impacts of Project Design

Project-refated vegetation loss will occur primarily within the existing ROW, except at
several interchange locations. Ecosystem impacts will be primarily refated to the loss of
wetlands in man-made highway ditches and drainage channels, and ihe loss of the
forest edge along the alignment,
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The PMH1 project will in general affect the edges of ecosystems, as opposed to cutting
through and fragmenting units as is the case in new linear projects, and will constitute an
incremental impact to that which occurred in the Lower Fraser Vailey when Highway 1
was first constructed.

9.21 Forested Ecosystems

The potential loss of forested ecosystems dug to the PMH1 praject is summarized in
Table 9-1. Atotai of 35.8 ha of forest ecasystems will potentially be lost comprising:

¢+ 30.3 ha of broadleaf forest;

= 5.0 ha of mixed forest; and

s 0.5 ha of coniferous forest,
Of this, approximately 13.2 ha, located at the Grandview Interchange, Gaglardi
Interchange, east side of the Port Mann Bridge, 160th Street Interchange, 192n4d Street

Interchange and east of 216" Street is considered to be good quaiity native forest,

Tabie 9-1: Potential Loss of Forest Ecosystems due to the PMH1 Project

"] Comment [JH7}: Whal I_s lhe
definition of “good quality native
ferest?

l:__: .
Stage -
Tali shrub ;
Western red cedar — Sword fern Pale sapling 57.8 - 51
o Young forest 366.2 225
Western red cedar -
Eoamflower Young forest 0.3 0
. _ | Pole sapling 2.7 0.4
Sitka apruce = Salmonberry E)rrc;asrtﬂeaf Young forest 6.3 0.6
Western red ¢cedar/Sitka spruce | Tail shrub 0.6 0
— Skunk cabbage Young forest 0.5 <01
Western red cedar -
Salmonberry _\_@ung forest 24.1 0.8
Wastern rad cedar — Black Pole sapling 0.5 <0.1
twinberry Yaung forest 9.4 0.7
Total Broadieaf Forest |  480.8 30.3
Pole sapling 1.7 <0.1
Western red cedar ~ Sword fern | Mixed forest L"a'-:ﬂfeff_’_“?:sf - 988 L 4'_2
{broadleaf/ forest’ L 36.0 . 0.8
‘ferous) orest . L o A R
Western red cedar — coni Y 0.2 0.4
Foamflower oung forest . <Q,
| Total Mixed Forest 136.8 5.0 |
Paie sapling <01 0
Western red cedar — Sword fern | Coniferous You:jg foref__st”_ 51 . 0 S
Matare- -~ - 1441 05
.. forest' - I S
Totai Coniferous Forest 19.6 0.5

Faort Ménn/Hfghway 1 Environmenial Assessment Report
March 14, 2008

Page126 of 212 MOE-2015-5039¢

)




PMH1 EA Report

DRAFT 2.0

page 55 of 140

K Potential for accurrence of blue-listed Western red cedar — Sword fern ecolagical

community.

9.2.2 Mon-forested Ecosystems

The potential loss of nen-forested ecosystems due to the PMH1 project is summarized in

Table 9-2, and includes:
* 113.6 ha of grassland and shrubland within the existing Highway 1 RoW:
¢ 2.4 ha of modified weilands within the existing Highway 1 RoW. These wetlands
have developed within man-made ditches and low lying areas and are not
representative of natural ecosystems;
= 1.2 ha of urban vegetated areas; and
» 5.8 ha of agricultural land,

None are ecosystems at risk listed by the COC.

Table 9-2: Potential Loss of Non-forested Ecosystems Within the PMH1 Study Corridor

Grassland and

Grassiand

Ex iﬁg'ir"nbactédér'eas

shrubland within %9 Jtrom ‘"‘t‘?“s"“gﬁ"”
. operation an
g‘gvt}“ghway L Shrubland 0.9 maintenance of
_ Highway 1
Total Grassland and Shrubland 345.8 113.6
Graminoid wetland 6.3 2.4
Cattail marsh/ditch 5.2 <0.1
Wetland Shrub swamp 4.7 0
Canal 1.2 0
River 2.1 <{.1
Total Wetland 32.9 24
Planted trees 2.88 0.7
Urban Vegetated Urban park 16.1 0.5
Golf course 13.9 <0.1
Total Urban Vegetated 32.9 1.2
Mixed
acreagesffarmiand 95.6 2.9
Agricuttural Land gﬁggral agricultural 45.2 24
Fallow field 24.7 0
Pasture 228 0.6
Total Agricuitural Land 188.2 5.8
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9.23 Ecological Communities at Risk

Of the 35.8 ha of forested ecasystems that will be lost, those at the mature forest
structural stage (1.3 ha in tetal) are the most likely to be EOs of a rare ecological
community. These comprise;
* The 0.5 ha of Western red cedar — Sword fern ecosystem currently at the mature
coniferous forest stage; and
* The 0.8 ha of Western red cedar — Sword fern ecosystem currently at the mature
mixed forest stage.
Bath are highlighted in Tabie 8-1

An element occurrence ranking would be required to assess whether the EOs are
ecologically viable and have practical conservation value, Ecological viability is a
functicn of size, landscape context and condition.

The remaining 34.4 ha of forested ecosystems that will be jost are at younger structurai
stages (tall shrub, pole sapling and young forest). Younger structural stages generally
do not represent the at-risk ecological community, but may have the potentiai to develop
into the community with time, and as such may provide recruitment,

9.2.4 Plant Species at Risk

In the vicinity of the Coleman on-ramp, there will be encroachment on the wetland
habitat for the Nuttali’s waterweed, which could adversely impact the local popuiation,

8.3  Potentiat Construction and Operation Impacts

During project construction, there are four potential impacts of concern:

+ Disturbance of ecosystems adjacent to the project footprint from construction
activities; )

« Windthrow along newly exposed forest edges;

* Reduction in water quality and/or quantity within natural ecosystems, particularly
wetlands; and

+ Introduction and spread of invasive piant species and noxious weeds, which
compete with and displace native species, reducing the quality of natural
ccosystems.

During the operational phase of the PMH1 project, the introguctfon and spread of s.13
invasive plant species continues to be a potential impact of concern, -

9.4 Proposed Impact Avoidance, Mitigation and Compensation Measures

Design based {footprint) Impacts on native vegetation have been and will continue to be
minimized through Project planning and design.

Potential consiruction and operational phase impacts on vegetation will be alse be
addressed through an Envircnmental Management Plan (EMP) and series of site
specific Environmental Protection Plans (EPPs) that will be prepared by the contractor
prior to construction. The EMP will have the following components:

* Fisheries and Wildlife Habitat Mitigaticn and Compensation Plans:
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» Construction Environmental Management Plan (CEMP); and
« Operationa! Environmental Management Plan (QEMP).

The impact avoidance and mitigation strategies for vegetation in the EMP sub-plans will
be based on the recommendations in Chapier 14 of the Application (the Terresirial
Resources impact Assessment). The EMP wili outline how these guidelines are to be
implemented, and provide performance-based expectations that are to be met by the
contractor. Site specific impact avoidance and mitigation measures will be provided in
EPPs.

Greater than 100% of the 2.4 ha of modified wetlands (ditches) that will be fost within the

existing Highway 1 RoW through! ditch re-location and fisheries and wildlife habitat | Comment [IH9]; Insert “wili be

compensation. compensaled far® here?

Mitigation for Nuttall's waterweed includes defineation of the footprint priar to clearing
and grubbing, performing pre-construction surveys, salvage and replanting, and
reporting to the Conservation Data Centre. The Coleman Ramps wetland habitat where
this species occurs will be re-established through compensation measures. '

Section 14.0 of the Owner’s Table of Commitments and Assurances {OTCA) contains the
following commitments:

¢ Preserve to the extent possible, native trees and understory plants in areas
outside of the actual roadwork footprint where safety or infrastructure
requirements are not of cancern. Where trees must be removed, use close cut
or no grubbing techniques where possible, Replant using native species to
assist in the controf of noxious and invasive weeds.

o Follow the design criteria outlined in the MoT Manual of Aesthetic Design
Practice and MoT's Landscape Policy and Design Standards that form the
landscape and site restoration design criteria for the project.

= Retain as much of the median greenspace as possible and consfder
oppartunities to restore vegetation;

* Minimize potential impacts to native vegetation communities by implementing
Best Management Practices for weed species management.

= Forred- and blue-listed plants and plant communities:

o Undertake site-specific vegetation surveys in accordance with the
regionally supported Protacols for Rare Plant Surveys, to identify the
presence and distribution of re- and blue-listed plant species and
vegetation communilies;

o Provide infarmation on the presence and distribution of such piant
species to Mok for review, and use this information to guide final design
and construction to avoid or mitigate impacts o these species;
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o Develop a plan for salvaging plants and seeds, for review by MoE, where
impacts to red and blue listed plant species cannot be avoided, and
replant listed plant species, where feasible, at an off-alignment site;

o Drain stormwater and road runoff away from red and biue fisted piant
communities, and do not construct integrated stormwater management
Infrastructure in such habitat areas; and

& Avcid direct Impacts 10 sensitive red and blue listed plant communities
where possible, and adhere to construction exclusion windows
determined by reguiators.

Mitigation and compensation for Project impacts on fish (refer to Section 8.0, Fisheries
and Aquatic Resources) and on wildlife species at risk (refer 1o Section 10.0, Wildlife
Resources), which will include fand acquisition and protection and habitat enhancement,
will also mitigate potential impacts on vegetation.

9.5 Residual Impacts onh Valued Ecosysiem Components

Residual environmental effects are defined as those changes, either positive or negative,
that remain and influence an ervironment after implementation of project mitigation and
compensation measures. For the PMH1 Project, potential residual effects to vegetation
resources with a potentially moderate to high ecological consequences were limited to:

+ Nuttall's Waterweed. There could be a temporary [0ss of the Muttall’s waterweed
colony in lhe man-made wetland near the Coleman on-ramp. Wetland
compensation habitat will be constructed on-site, and the recruitment potential
from a Nuttall's waterweed population in the adjacent Colony Farm Regional Park
is considered high. Long term residual impacls are therefore not anticipated.

¢« Malure Mixed and Coniferous Forests. 13.2 ha of good quality forest will be
permanently lost, 1.3 of which is mature mixed and coniferous forest, and the
remainder young forest. Rabitat compensation and maintenarnce measures will
be used fo re-establish areas of mature forests, -

Comment {JH10}: Sheuld nale here
lhat it will 'ake many years balore this

malure ferest is re-astablished (mature
forest cannot b immediately created).

9.6 Key Issues Raised by the Working Group and Proponent Responses

Key issues identified by the Working Group during the Application review and MoT's
responses and commitments (in italics), as appro riate, are summarized below. Refer to

the Biophysical Issues Tracking Table A X3 for an expanded description, and to

Section 14.0 of the OTCA far the complete listing of the commitments, ) { Camment [JH11)!Jssue 93 in the
Binphysical table raised by ESD falls
inte this seclion,

City of Coauiflam

* The City seeks assurance that it will commit to implement an invasive plant
management strategy to ensure that the existing disturbed areas within the
Project corridor are not adversely impacted,

The OTCA commils to imptementing BMPs for weed species
managemert.
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+ The City is concerned about the proposed habitat losses for red-and blue-listed
plant communities,
Impacis to listed plant communities within the Cily of Coquitiam are
anticipated to be minimal, and are predominantly restricted fo befween
Naorth Road and Brunetie Avenue, north of Lougheed Highway and under
the Port Mann Bridgo. Section 14.0 of the QTCA commils lo a series of
impacl avoidance and mitigation measures for listed ptant communilies.

+ The proposed mitigatien strategy for the blue-listed Nuttall’s waterweed is
inadequate.
Mitigation during construction for Nuttail’s watorweed includes delineation
of the foatpnint prior to clearing and grubbing, performing pre-construction
survays, salvage and repianting, and reporting to the Canservation Data
Cenira. The Coleman Ramps wetland habitat whera this species occurs
wilt he re-ostablished through compensaiion measures.

86 EAQ and RA Conclusions

10.0 WILDLIFE

Chapter 14.0 in Volume Il of the Application describes the wildlife resources within the
PMH1 Project area, lhe potential Project effects, and the proposed mitigation and
compensation measures.

10.1  Background

As with vegetation resources (Chapter 10}, the wildlife resources have been assessed
within a 500 m wide cerridor (250 m each side of the Highway 1 centreline} that extends
the approximately 37 km between McGill Street in Vancouver and 218" Street in the
Township of Langley,

Terrestrial wildlife habitat is assessed in this chapter. Aquatic and riparian habitat, and
associated impacts, mitigation and compensation are discussed in the context of
fisheries resources in Chapter 9,

10.2  Wildlife Resources
10.2,1 Wildlife Habitat

'Within the last century, development has reduced the number and overall area of natural
habitats in the Lower Mainland. Those habitats that remain are fragmented and
adversely affected by adjacent fand use, with varying cansequences for wildlife
depending on the type of adjacent land use and the adaptability of the species in
question.

The wildlife habitat within the PMH1 study corridor is & mix of:
¢ Urban vegetated areas (parks, goif courses and boulevards};
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* Agricuitural lands (pasture, crops and failow fields);
¢ Grassland and shrubland (managed vegetation and disturbed sites within the
Highway 1 RoW);
+ Upland forest; and
+  Modified wetland. _ _ _
Table 10-1 {forested ecosystems) and Table 10.2 (non-forested ecosystems) provide the
hectares of the various habitat types present within the PMH1 study corridor.

The forest habitats within the PMH1 study cortidor are predominantly young, and
fragmented. Agriculturai land and highly disturbed and modified grassiand and
shrubland communities dominate the non-forested areas along the alignment. Wetland
ecosystems are not common within the proposed development corridor. Thase that are
present have typically developed in ditches where reed canary grass or catails
dominate.

10.2.2 Wildlife Species

tn the Lower Mainland, within which the PMH1 Project is located, the reduction in
number and overall area of wildlife habitats has reduced regional bicdiversity, especially
with respect to wildlife species that depend on older growth coniferous forest, mature
riparian forests and wetlands. In generai, those species that are able to use habitat
edges and fragmented areas of young successional vegetation are doing well, while
those that depend an specialized habitats or on larger, intact areas of mature vegetation
such as mature coniferous forest have been significantly diminished, and in some cases
locally extirpated.

The PMH1 wildlife assessment has documented the presence of a broad range of
mammal, bird (raptors, passerines and water-associated birds), amphibian reptile and
insect species within the Project study comidor. included are seven provincial Red- and
Blue-list species, which are listed along with their conservation status and location within
the PMH1 corridor in Tabie 10-1. Red-listed ecologicai communities are endangered or

threatened in BC. Blue-listed communities are native considered to ke vuinerable in BC. .

Takle 10-1: Wildlife Species at Risk Documented Within the PMH1 Study Area

ince .
Red-fegged Frog | CDC: Blue list North o-f_Highway 1 near
SARA: Special the 160th Street
concern interchange
GreatBlue | CDC: Blue list Outside Coquiflam River WMA,
Heron SARA; Special project near the Mary Hill Bypass
B concern boundaries,
Green Heron CDC: Blue-listed but within North of the Cape Horn
Zone of interchange
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Table 10-1: Wildlife Species at Risk Documented Within the PMH1 Study Area

CDC/S,
ery
Peregrine Faicon | CDC; Red list Influence East end of the Part
SARA: Threatened (Z0n of Mann Bridge
species,
Northern CDC: Red list 164-166 Betwean Highway 1 and
Goshawk - Tynehead Drive, east of
168th Street
Pacific Water CDC: Red list 164 Hjorth Creek at 160th
Shrew SARA; Endangered Street Interchange in
highway median
Autumn CDC: Blue list 164 North of 104th Avenue
Meadowhawk and East of 160th Street
(dragonfly) on the narth side of
Highway 1
Anderson’s CDC: Red list 160 & 115A Avenue ROW
Waterboatman Cuiside
{aquatic insect) project
boundaries
hut within ZOI
of species

10.3

Potential Project impacts on Wildlife

Paotential impacts of the Project on wildlife resources from Project design, construction
and operation include;

¢ Habitat loss;

s Reduced habitat connectivity, increased disruption of wildlife movements and
increased road mortality;
s Increased sensory disturbance caused by an increase in the amount of noise
andfor light encroachment into wildlife habitat,

10.3,1 Habitat Loss

The PMH1 Project will result in the potential loss of 35.8 ha of farested habitat, 2.4 ha of

wetland habitat and 120.6 ha of anthropogenic habitat of lesser value for wildlife. The

breakdown of potential hahitat loss Is as follows:
* 1.3 ha of mature forest habitat (0.5 ha of which Is coniferous farest);
+  34.4 ha of young farest habitat;
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* 2.4 ha of modified wetlands within the existing Highway 1 RoW. These wetlands
have developed within man-made ditches and low lying areas and are not
representative of naturai ecosystems:

+ 113.6 ha of grassfand and shrubland within the existing Highway 1 RoW,

* 1.2 ha of urban vegetated areas; and s.13

+ 5.8 ha of agricuttural Jand. N _
Of the 35.8 ha of forest habitat that will be lost, approximately 13.2 ha, lecated at the
Grandview Interchange, Gaglardi interchange, east side of the Port Mann Bridge, 160th
Street Interchange, 192nd Street Interchange and east of 216" Street is considered to be
good quality native forest. B -
The PMH1 Project will primarily affect habitat edge, as opposed to cutting through and
fragmenting habitat units as accurs with new linear projects, and will constitute an
incremental impact to that which accurred in the Lower Fraser Valley when Highway 1
was first consfructed.
10.3.2 Reduced Habitat Connectivily, Disruption of Wildiife Movements and Increassd

Road Mortality

Highway 1 and its high speed traffic have disrupted habitat connectivity and wildlife
rovements for more than 49 years, and the highway widening and increased traffic
associated with the PMH1 Project have the potential to resutt in incremental effects to
hahitat connectivity, wildlife movements and road mortality.
Key potential areas of impact will be where the existing Highway 1 fragments good
quality habitat or isolates a specific food or water source such as:

* In the area of Burnaby Lake, between the Willingdon and Brunette Interchanges;

¢ Between the Port Mann Bridge east abutment and 160th Street; and

« East of 176th Street,
MOT's Wildlife Accident Reporting System (WARS) shows that for the 28 year period
beginning in 1979 and ending in 2006, 93 wildlife fatalities, primarily deer and coyotes,
were recorded within the PMH1 Project area. An analysis of wildlife accidents per
highway section shows that collisions were concentrated in 3 contiguous sections east of
the Port Mann Bridge:

» 18 between Glover Road and 264" Street;

* 34 between 264" Sireet and Bradner Road: and

+ 19 between Bradner Road and Mt Lehman Read.
4 witdiife accidents were recorded between Lougheed Highway and Cariboo Road, 5.13
which includes the Bumaby Lake'area, e

10.3.3 Sensory Disturbance

The PMH1 Project will potentially increase wildlife sensory disturbance in habitats
adjacent to Highway 1 by increasing the amount of light or noise encroachment into
wildlife habitat. Such sensory disturbance ¢an result in wildlife avoidance of the site,
modified behaviour patterns (e.g. breeding and feeding) and potentially increased road
mortality.
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Since the PMH1 Project is an expansion of an existing highway, sensory disturbance
impacts on local wildlife due to an increase in traffic, will be incremental aver existing
levels, and over the past 40 years, most wildlife species have already either modified
their behaviour or become habituated to noise lavels and light levels from the roadway.
Impacts from noise will be most pronounced during Project construction, when
equipment is operating at noise levels above that of normal vehicle traffic. A significant
increase or change in the level of lighting along the highway {s not anticipated, other
than from an increase in number of vehicle headlights in operation. There will iikely be
increased lighting at some of the re-constructed interchanges and at the new crossing of
the Fraser River at Port Mann, which has the potential to affect birds at those locations,

Nine exfsting red-tailed hawk nests are located within 100 m of the roadway at several
locations in the Burnaby, Surrey and Langley sections, and there is a potential for
indirect disturbance to nesting birds during construction in those sections. The
incremental impact of construction effects is difficult to estimate, given the existing
roadway fraffic and noise; however, impacts are likely to be of short-term duration.

10.3.4 Species at Risk

The PMH1 Project has the potential to impact several wildlife species at risk: the Pacific
water shrew, great biue heron, red-legged frog and two aquatic inspect species.

Pacific Water Shrew

The Lower Fraser Valley is the northern extent of the range for the Facific water shrew
{PWS), which is both on the provincial Red List and an endangered species under
SARA. The existing PMH1 corridor extends through a highly modified landscape where
potential habitat for PWS has been removed or highly altered from its natural condition,
but there are few locations where populations have survived.

Remaining habitat for PWS within the Project area includes: small streams and adjacent
riparian zones in the Burnaby Lake area and several streams and narrow riparian zones
in Coquitlam Surrey and Langiey. -Some of these habitats still have contiguous forests,
which provide broader habitat corriders for PWS dispersal. During the Project field
survey, one PWS was captured at the 160th Street, indicating the presence of a local
population. This capture is one of only 24 captures of the PWS in British Columbia in
the past 20 vears, and the area in which this shrew was captured has been prefiminarily
defined as one of 16 propased ‘critical habitats' for the PWS (Preliminary Partial Criticat
Habitat Identification for Pacific water shrew {Sorex bendirin — DRAFT, Pacific Water
Shrew Racavery Team, 19 October 2007).

PWS will patentially be affected by the loss or degradation of habitat from Project
foolprint impacts and disruption of dispersal patterns.

Great Blue Heron

There is an established nesting cofony of great blue heron, a provincially Blue-Listed
species and a species of special concern under SARA, at the Coquitiam Wildlife
Management Area. There is the potential for Project related road and construction noise
to affect the colony during the breeding season. During operation of the Project,
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hahituation to the incremental increase naise and light levels is expected, given the
existence of this well-established nesting colony in proximity to the existing Highway 1.

Red-leqged Frog

The red-legged frog, a provincially Blue-Listed species and a species of special concern
under SARA, tends to inhabit moist forests and wetlands, and breeds in shaded ponds,
lakes and slow moving streams, Red-legged frogs have small hame ranges, and will
potentiaily be affected by the loss or degradation of forest and wetland habitats from the
Project. Populations within the PMH1 project footprint will likely be most impacted by the
loss of 1.3 ha of mature forest habitat, which they may utilize outside of the breeding
window, Wettand habitat impacted within the PMH1 footprint is not of high quality and
likely provides limited breeding habitat.

Rare Aquatic insects

The autumn meadowhawk, a provinciaily Blue-Listed dragonfly, and Anderson's
waterboatman, a Red-Listed aquatic beetle, were both recorded within the Project study
area, at a weiland pond in Fraser Gien Park. This park is not expected to be impacted
by the Project, but there is the potential for these and oiher listed aquatic insect species
to be present within other suitable weiland and watercourse habitat within the Project
study corridor. The wetland complex under the east end of the Port Mann Bridge is
considered high value habitat for rare aquatic insects and could potentially be affected
by Project construction. Since these species have a short life cycle, any temporary
habitat loss will likely have a greater impact on these species than on other wildiife
species.

10.3.5 Proposed Impact Avoidance, Mitigation and Compensation Measures

Design based (footprint) impacts on wildlife habitat and wildlife species, including
species at risk, have been and will continue o be minimized through Project planning
and design.

Potential wildlife impacts due to construction and operation of the Praject will be
addressed through an Environmental Management Plan {EMP) that will be prepared by
the contractor prior to canstruction. The EMP will have the following components:

s Wildlife Habitat Mitigation and Compensation Plan:

s Fisheries Habitat Mitigation and Cempensation Plar;

+ Construction Environmental Management Plan (CEMP); and

+ Operational Environmental Management Plan (OEMP).

The impact avoidance and mitigation strategies for wildlife and wiidlife habitat in the EMP
will be based cn the recommendations in Chapters 11 and 14 of the Application [the
Fisheries and Aqualic Resources Impact Assessment {aquatic and riparian habitat) and
the Terrestrial Resources impact Assessment], The EMP will outline how these
guidelines are to be implemented, and will describe environmental proteclion measures
to be implemented in response to planned work activities.

Port Mann/Highway 1 Environmental Assessment Repott
March 14, 2008

Page136 of 212 MOE-2015-5039¢




PMH1 EA Report DRAFT 2.0 page 65 of 140

Section 14.0 of the Qwner’s Table of Commitments and Assurances (OTCA) details the
commitments that must be met by the Project contractor. These include the
development and implementation of a:

¢ Terrestrial Habitat Management Plan that:

o Describes mitigation to aveid and minimize impacts to wildlife;

o Describes defailed site-specific compensation design, BMPs and
measures to avoid and, where necessary, mitigates potential impacts on
vegetation, wildlife and wildlife habitat:

o Provides detailed strategies and requirements regarding any additional
pre-canstruction surveys, as well as habitat retention, protection, and
compensation;

o ldentifies protocols for the survey and salvage of vagetation and
Schedute 1 SARA wildlife as appropriate and required, and

o [ncorporates all relevant Commitments and Assurances;

* Anesting heron management strategy that includes monitoring of heron activities
and development of a plan for environmental agency review, to identify
acceptable construction activities during heron nesting season; and

+ Acomplete mitigation and compensation strategy for Pacific Water Shrew that
provides habitat mitigation at Hjorth Creek and where other opportunities are
available, based on habitat quality, connectivity to surrounding habitat, and
potential to support species at risk in the upper Serpentine tributaries within the
Project fimits.

The QTCA aiso commits to:

+  Minimize disruption to wiidlife movements by maintaining or enhancing existing
wildlife passageways under structures, through culverts, or along riparian
corridors. Where culverts are to be installed, replaced or relrofitted in areas
known as baving suitable habitat for species at risk on both sides of the corridor,
design and implement wildlife passage features for these species in consultation
with regulatory agencies and stewardship groups:

* Use hedge buffers and mowed roadway edges to deter wildlife, inciuding owls,
from roadways, and the use of barriers such as fencing and natural buffers {i.e.
thicket) between roadways and compensations sites; and

»  Consult with MOE during the design phase of the Project to devefop fisheries
compensation plans that aveid inadvertent impacts to species at risk and
consider habitat requirements for other aguatic and semi-aquatic species; and

+ Coordinate recommendations from both Nooksack Dace and Pacific Water
Shrew recovery teams during compensation design along the Brunette River,

10.4 Residual Effects

Residual environmental effects are defined as those changes, either pasitive ar negative,
that remain and influence an environment after implementation of project mitigation and

Port Mann/Highway 1 Environmenfal Assessment Report
March 14, 2008

Page137 of 212 MOE-2015-50399




PMH1 EA Report DRAFT 2.0 page €6 of 140

compensation measures. For the PMH1 Project, potential residual effects to wildlife with
a patentially moderate to high ecological consequences were limited to:

* Wetland Habitat. The weflands within the Project footprint have all developed
within man-made ditches and low lying areas, and are not representative of s.13
natural ecosystemd. It is however recognized that these wetlands, regardless of
thelr quality and origin, provide aquatic habitat attributes needed for certain plant
and animal species. The Project footprint will result in the temporary loss of 2.4
ha of weflands. It is expected that greater than 100% of these wetlands will be
re-established through habitat compensation and ditch re-location.

» Maiure Mixed and Coniferous Forest Habitats. 13.2 ha of good quality forest
habitat will be permanently lost, 1.3 ha of which is mature mixed and coniferous
farest and the remainder young farest. Habitat compensation and maintenance
measures wilt be used to re-establish areas of mature forests.

+ Pacific Water Shrew. Potential residual effects on the PWS include temporary
loss of localized Pacific water shrew habitats and disruption of dispersal patterns.
This may be partially offset by advance construction of selected compensation
works and mitigation to minimize impacts, which can provide higher quality
habitats for Pacific water shrew. Overall, mitigation and compensation measures
imptemented during construction, inciuding cuivert replacements to provide safer
access under roadways, are expected to minimize impacts on Pacific water
shrew from the Project footprint and operation and maintenance, -

+ Great Blue Heron. Mitigation measures, which will include specific fiming
windows for construction and bridge pile-driving, are intended to mininize
potential impacts during the breeding season. During aperation, habituation to
the incremental increase in noise and light levels is ‘expected.

+ Raplors. Disturbance to raptors during the breeding season will be mitigated \
providing buffers to reduce noise tevels near nest sites, Long term habitat i
compensalion is expected to provide a variety of conserved forest habitats for y
raptors. Given the present effective use of highway corridors and medians by
raptors, hahituafion over time to incremental noise and light ievels is fexpected,_

k!

+ Red-legged Frog. As red-legged frogs have small home ranges and are not \
highly mobile, they will be affected by the loss or degradation of forest and
wetland habitats from the Project. This may be partially offset by advance
construction of selected compensation works and mitigation to minimize impacts.
Improvement and re-establishment of forest and aquatic habitats adjacent to the
highway during construction will provide high quality habitats for red-legged frogs.
Mitigation and compensation measures implemented during construction,
including culvert replacements to provide safer access under roadways, pre-
construction salvage and transiccation, and timing windows for clearing and
grubbing in forest areas are expected te minimize impacts on red-legged frogs
from the Project, _ e

+ Rare Aquatic Insects. Impacts to aquatic insects due to direct loss of aquatic
habitat are expected to result in residual effects, Pre and post-construction
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compensation in riparian areas, streams and wetlands will iimit the long-term
effects of habitat loss on many aquatic insects; however, since these species
have a short life ¢ycle, the tfemporary foss of habitat will likefy have a greater
impact on these species than an other wildlife species:

+  Wildlife Corridor Connectivity. Project construction activities can resuit in
temporary and permanent loss in habitat connectivity, which ¢an impact small
and medium size mammals through temporary disruption in patterns of
distribution, dispersal and movement. Wildlife connectivity will be improved
through site-specific measures such as restoration of decommissioned
interchanges and roadways and re-establishment of linkages with forest and
wetland habitats, day-lighting of streams, cuiveri replacemeant and improvements
to facilitate safe passage, and compensation to connect terrestrial, riparian and
aquatic habitats.

10.5 Key Issues Raised by the Warking Group and Proponent Responses

Key issues identified by the Working Group during the Application review and MoT's
responses and commitments (in talics), as appropriate, are summarized below. Refer to
the Biophysical Issues Tracking Table (ARRBHANX) for an expanded description, and to

Section 14.0 of the OTCA for the complete wildlife commitments.

Minisiry of Environment and Environment Canada

¢ Species at risk and associated requirements for additional pre-canstruction
surveys, habitat mapping, mitigation and compensation strategies, construction
monitoring, mitigation/compensation effectiveness monitoring and adaptive
management.
The OTCA contains commitments that address thesa issues. A
supplementary Wildlife Cuivert Assessment was provided fo supply
baseline information for the development of a wildlife passage plan in
coordination with the cuivert replacement plan far fish habilat.
The issue of wildlife passage has not yet been resolved. Fupher
informafion will be added to this report after the March 207
FisheriesMildlife TWG meeting.

*  Wildlife passage (and hahitat connectivity) across Highway 1 needs to be
maintained or enhanced.
The OTCA conlains commitments that address this issue.
The wildlife passage issue has not yet been resclved. MoT has prepared
a Wildlife Passage Assessment that will be further discussed at the March
20" joint FisheriesMildlife TWG meeting,

« Cooperation between MOE and EC js needed in the development of the wildiife __-{ Camment [MsOffice23]: And DFO? )
and fisheries mitigation and compensation plans to avoid inadvertent impacts on
non-target, co-existing species at risk where habitats potentially averlap, for
example the Nooksack Dace and the Pacific Water Shrew,
The QTCA coniains commitments that address this issue.
The issue has not vet been resolved. A joint fisheriesiWildlife TWG
meeting will be held on March 20" and this issue will be discussed there.
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MoT is also preparing a conceptual framework for mitigafion and
compensation that will be discussed on March 20™

« Mitigation is required for the potential increase in wildlife road mortafity. Of
particular concern are species at risk such as the Barn Owl, Western Screech-
Owl and Northern Saw-whet Owl,

The OTCA contains commitments that address this issue, and MoT has
provided supplementary information from Mo T's Wildiife Accident
Reporting Systom (WARS) for all species reported between 1979 and
2000, as well as a technical memo on Owl Roadway Habitatl, Moriality
and Strategies for Mitigation (March 11, 2008).

The issue has not yet been resolved, and will be discussed at the March

20" jeint Fisheries/Mildife TWG meeting,

s« Zones of !nﬂuence {ZOl) for sensory dlsturbance

City of Coguitiam

» Impacts on local poputations of Caoper's Hawks are a concern, and mitigation
and manitering plans are required.
The Application describes mitigation moasures that wilf minimize effects
on raptors including demarcating aclive nest sites, conducting pre-
construction nesting raplor surveys, demarcating buffer zones around
activo nest and monitoring active nests during construction, These will
become part of the EMP,

+ The permanent tass of forested wildlife habitat and the residuai effects that it wiil
have on wildlife species are a concern.
The 35.8 ha of forest habifat losses will oceur over the lfength of the
afignment, predominantly afong the edge of young and highly fragmented
forest communities, Defalled mitigation strategies, Including any required
compensation, will be outiined dunng the Project design and construction
phases.

City of Surrey

+ Proponent should work with local government on habifat mitigation sites and
preservations for long-term community benefits,
Where habitat mitigation is planned or proposed on municipal fands, MOT
wilt cantinue fo colfaborate with focal government regarding habitat
mitigation and preservation for the fong-lerm community bonefits.

City of Surrey and the Kwikwetlem First Nation

¢ The Great Blue Heron coleny in the Coquitlam River Wildlife Management Area

could potentially be affected by:
o Habitat clearing, site preparation or conslruction during the heron nesting

seasaon, and
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o Construclion activities such as pile driving for the Fort Mann Bridge piers,
and the temporary diversion of traffic onto the Mary Hill Bypass during
construction,

The OTCA commils to the development of a nesting heron management

stralegy as part of the PMH1 Wildlife Habitat Mitigation and Compensation

Plan. Monitoring of effects on the heron rookery and raplor nests at the

Coquitlam Wildfife Management Area (Mary Hill Bypass) will be incorporated

into the Terrestrlal Habitat Management Plan for the Project. Post-

constiuclion monftoring requirements will be detailed in the Terrestiial Habitat

Management Plan, and will be the responsibility of the Contracior. Removal

of some treas and overhead branching may be necessary to accommodate

roadway expansion, within the MoT right-of-wsy, adjacent to the Wildlife

Management Area (WMA). If this removal were fo occur during the bird

nesting season, then nesting surveys will be conducled. The WMA will not bs

direclly affected by the PMH1 project; however, monitoring of Great Biue

Haron nesting will be conducted to minimize potential disturbance from

construction noise and lighting.

Kwikwetlem First Nation

+ Wildlife habitat mitigation and compensation plans must be approved by the
Kwikwetlem First Nation,
The OTCA commits fo First Nations being provided with the opporiunity to
provide input fo the PMHT Wildiife Habitat Mitigation and Compensafion
BPlan.

« Monitoring programs of three years duration are recommended for segments of
the project area where vegetation has been re-established, and for habitat
compensalion sites. Adaptive management strategies should be used to re-
establish vegetation where initial plantings were not successful. Wildlife
manitoring programs are also recommended for the most significant Species of
Special Concern, such as Great Blue Heron.

The Project team will work with the Ministry of Environment and
Environment Canada to dovelop strategies to address potential adverse
affects to wildlife. A nesting heron management strategy wif! be
developed o monitor heron aclivities and to identify accepiable
construction activities during the heron nesiing season. Vegetalion will
be monitored to confirm thai ripanan and aqualic compensation habilaf
areas have achieved 90% survival as estabiished through a 3-year post-
construction monitortng program.

+  Approximately 4.5 ha of red and blue-listed native forest habitat will be [ost in the
Bon Accord watershed on the south side of the Port Mann Bridge for which there
should be habitat compensation.

Potential impacts in the Bon Accord drainage area are dependent on the
bridge foundation locations, which in turn is dependent on the
Contractor's bridge design, and bridge design type. Table 14-26 (p.14-8 7)
of the EAC Application describes potential impacts, design mitigalion,
construction mitigation and operational mitigation for both red- and bive-
listed plant communiiies.
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+ Based on the 'nc net loss’ policy for wildlife habitat, the Kwikwetlem requests that
the Proponent identify where forest habitat wilt be replaced to compensate for
iass of this valuable native forest habitat in Bon Accord Creek.

Locations of pier foundations on the south bank of the Fraser River will be
confirmed during Froject design. Once these locations are confirmed,
effacis lo vegelation, including effects, if any, to forosted habital, will be
confirmed, and appropriale mitigation developed.

10.86 EAO and RA Canclusions
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11.0 SOIL CONDITIONS AND CONTAMINATED SITES

Chapters 7.0 and 10.0 in Volume il of the Application describe the soil conditions and
potential for contaminated sites within the PMH1 Project area, the patential Project
effects, and proposed mitigation and compensation measures.

11.1  Sail Conditions

11.1.1 Background

Existing surficial geology and soil conditions affect road and structural design and the
type and duration of preparation works such as pre-foading. The nature of the soil
deposits at the various highway sections is outlined in Table 11-1.

Table 11-1

General Characterization of Soit Deposits by Highway Section

.Highway Section

Competent soils generally
present near ground
surface - =~ -

Weak, compressible.

1 organic soils -

1. McGill Street to
Gagiardi Way

Most of area between McGill
Street and Gilmore Diversion
overpass (except near fst
Avenue), and near Douglas
Road overpass

Near 1st Avenue and from
east of Gilmore Diversion
overpass to Gaglardi Way
except near Douglas Road
overpass

2. Gaglardi Way to
King Edward Sireet

fMuch of the portion from
Cariboo Road o Brunette
Avenue gverpass

East of Brunette Avenue
overpass

3. King Edward fo
west bridge
abutment

No

Over entire section

4, Port Mann Bridge

Only near east abutment

Near weast abutmenti, south
of Fraser River, and at
depth over entire section

5. East bridge
abutment to 157th
Street

Over entire section

Paossibly some {minor)

8. 157th Street to
800 m East of 216th
Strest

From 157th Street to east of
176th Sireet

From west of 182nd Street
fo east of 200th Street

Steep slopes exist in a few areas adjacent ta the highway (Johnson Hill cut, the

escarpment slope south of the Fraser River, the south riverbank slope at Port Manmn,
Cape Horn narth of the Lougheed Highway and the cut slopes at Grandview Highway),

11.1.2 Impact Aveidance and Mitigation Measures Proposed in the Application

The Owner's Tabie of Commitments and Assurances (CTCA) (Appendix XX) commits to
the following impact avoidance and mitigation measures:
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»  Work with municipaiities during the design phase to identify geotechnical site-
specific issues and identify potential specialized soil treatments for areas of
organic soils or other gectechnical conditions.

¢+ Develep and implement speciai measures to address areas of weak
compressible soiis.

+ Construct retaining walls along applicable highway infrastructure to mitigate
potential erosion and encreachment on fish and wildlife habitats at or near culvert
crossings.

11.1.3 Key issues Raised by the Working Group and Proponent Responses

Key fssues identified by the Working Group during the Application review and MoT's
responses and commitments {in italics , 353 EE opriate, are sLmmarized below. Refer to
the Biophysical Issues Tracking Table {; Adix:XX) for an expanded description, and to
Section 6.0 of the OTCA for the comp!ete ]ES‘I of commitments.

Fisheries and Oceans Canada

Fisheries and Oceans Canada requested clarification regarding the tocation of the
surcharge area in the vicinity of Burnaby Lake.
MoT has provided a supplementary map for the Project area between Kensinglon
Avenue and Gaglardi Way that identifies where surcharge will be applied as part
of the normal censtruciion process in sofi soifs.

11.1.4 EAQ and RA Conclusions

During this cooperative environmental assessment, the EAO, Transport Canada {TC}
and Fisheries and Oceans Canada (DFQ) have considered the:

s Application;
« Govermnment, First Nation and public comments on the potential effects of the
Project;

+ Responses from MoT to these comments; and the
* Discussicns of the Working Group,

Based on EAQ's consideratian of this information, and the assumption that MoT wiil
implement the actions described in the Table of Owner's Commitments and Assurances,
the EAQ is satisfied that the Project wiil not have significant adverse effects due to soil
conditions.

11.2  Contaminated Sites
11.2.1 Existing Conditians
Atotal of 1,203 properties within appreximately 100 m of the PMH1 Project corridor were

investigated. Each legal lot was counted as an individual property; consequently the
actual number of individual businesses or industries is significantly less.
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Athree tier classification system was Used to categorize the probability of contamination
on properties and their potential {o impact the PMH1 improvement corridor, Tier 1
properties have the highest probability of containing contamination. Tier 2 and Tier 3
properties have progressively iower probabilities of being contaminated. Tier 3 sites
primarily include resfdential and undeveloped lands as well as properties ihat are
inferred to be down-gradient with respect to groundwater flow direction from the PMH1
Project. Of the 1,203 properties investigated: .
o Eight (1 %]} are classified as Tier 1. These eight legal lots comprise five different
sites, four of which are service stations {refer to Table 11-2);
¢ 252 aut are classified as Tier 2 sites; and
+ 945 (80%) are Tier J sites. Of the approximately 1,203 properties reviewed,
roughly.

Table 11-2; Tier 1 Contaminated Sites

_Site Lopé:_tio'n o 'Z: 3 Site Activ_iﬁes

Canada Way at Willingdon Ave Service Station

Canada Way at Wiilingdon Ave Service Station

Lougheed Highway at Brunette Ave | Service Station

Unlted Boulevard at Leeder Street Waste Management Facility, Plastic
Manufacluring Facility

United Boutevard at Shuswap Ave Service Station

11.2,2 Potential Project Impacts

The disturbance of any existing contaminated sites poses the primary risk for entry of
contaminated soifs or materials into the environment around the proposed Project. The
* length of exposure to contaminants during construclion of the PMH1 improvements is
expected to be short-term. Short-term exposures may result from construction-related
activities such as disturbance of surface soils resulting In dust or impacts to surface
walter bodies. Although these exposures can still have adverse Impacts to human heaith
and the enviranment, their short-term and localized nature and proximity to receptors
reduces the risk of adverse effects resuiting from the exposures. Long-term exposures
will be limited to those that typically accur on highways such as the build-up of
contaminants due to surface runoff and the seasonat application of winter de-icing
chemicals.

11.2.3 Proposed Mitigation Measures

For pre-existing contaminated sites that may be affected by the Project, site-specific
levels of contaminants will be determined prior to construction through investigation in
accordance with the BC Environmenital Management Act and Contaminated Sites
Regulation,

» ForTier 1 sites, additional intrusive investigations prior to construction wilf be
conducted Lnless recent soif and/or groundwater data is available.

Port Mann/Highveay 1 Environmental Assessment Report
March 14, 2008

Page145 of 212 MOE-2015-503¢9

D




PMH1 EA Report DRAFT 2.0 page 74 of 140

+ For Tier 2 sites, available historic environmental reports will be reviewed, and a
site visit will be conducted for those sites without a previous environmental
report, Additional work will be conducted as required.

+ Sites identified as Tier 3 may undergo limited further investigation to confirm that
the Tier 3 classification is warranted, This would include further review of recent
and historical aerial photographs. Further investigation would likely be limited to
potential surface soil sampling to provide infarmation that could be included in
the contaminated soil Management Plan that will be implemented during
construction.

During construction, the focus will be on preventing or mitigating exposure to the
confaminants. Contingency plans will be in place to address short-term exposures that
may resuit from construction-related activities to mitigate their impact and duration. A
Construction Environmental Management Plan will be prepared by the contractor prior to
construction that will include the foflowing measures for the avoidance, mitigation and/or
management of potential impacts:

+ The preparation of a Construction Health and Safety Plan (CHSF) that inciudes
provisions for protecting workers from potentiaily exposure to contaminated soil,
sediment, surface water or groundwater:

* A Contamated Sites Management Plan (CSMP) that provides processes and
procedures to manage any contamination that may be encountered such as
methods for handling contaminated material during construction, and a post
construction monitoring plan if required. The measures recommended within
Chapter 10 of the Application (the Contaminated Sites Impact Assessment} will
form the basis of this plan;

* AnEmergency Spili Response, Containment and Management Plan (ESRCMP)
that addressed pre-emergency planning (identification of risks), emergency
organjzation and responsibifities (including a list of contacts, and emergency
telephone numbers), spill reporting, incident site securily, emergency response,
evacuation, site restoration and remediation, post-incident evaluation and training
and practice drilis.

* AHazardous Waste Management and Spill Plan {HWMSP) that cutlines
procedures for accidental spill management during construction, and a post-
construction monitoring plan if required; and

« Environmental monitoring of surface water and ground water during construction.

During operation of the Project, Project design features for the control, collection and
treatment of surface runoff as well as environmental design for contaminant reduction,
will mitigate potential operationai impacts.

An Operationai Environmental Management Plan {OEMP) will also be developed to
address major spiils (i.., spills that trigger the Provincial Emergency Program
thresholds) that could occur during highway operation. The OEMP wili ensure that
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highway operations procedures address the management of potential contamination in
compliance with MOT’s Best Management Practices for Highway Maintenance Activities
{Ministry of Transportation, 2004).

Refer to Section 11.0 of the OTCA FARBBRAIX %] for a complete listing of commitments.

11.2.4 Key Issues Raised by the Working Group and Proponent Responses

Key Issues raised by members of the Working Group during the Application review and
MoT's responses and commitments {in italics), as appropriate, are summarized below.

Refer t0 the Biophysical Issues Tracking Table (ABERERGIRSD for an expanded
description, and to Section 11 of the OTCA for a complete fisting of commitments.

Kwikwetlem First Nation

* Requested that they be advised of any remediation work to be completed
between the east abutment of the Port Mann Bridge and the 152™ Street off-
ramp during Project construction. The Application notes that there are elevated
fead levels in surface soils adjacent to Highway 1 within this section, which is
located within the Kwikwetlem territary the Bon Accord Creek watershed,

The excavation, off-site disposal and/or redeposit of metal-contaminated
soil at active roadway sites will be completed in accordance with the BC
Ministry of the Environment memo dated Jufy 11, 2001 entitled
"Clanfication of independent remediation requirements for sefectad heavy
metals at Ministry of Transportation active roadway sites™ Mo T will notify
the Kwikwetlam First Nation of construction-refated romediation works in
this area related lo the Project for Tier 1 and 2 sites

Minisiry of Environment Land Remediation

¢ Requested that the CSMP, HWMSP and CHSP be provided to MOE Land
Remediation at teast 30 days in advance of the start of construction,
The comnponent Environmental Management Plans will be provided for
review {o those agencies with a requlatory mandate at least 30 days in
advance of the start of consiruction.

* Recommended that surficial soif along the existing highway corridor that will be
disturbed or excavated be pre-characterized for metal content so that it can be
appropriately managed.

The OTCA commits fo completion of sofl excavation within the current
highway corndor in accordance with MOE memo dated July 11, 2001
titled “Clanfication of indepondent remediation requiroments for sefected
heavy melals at MoT aclive roadway sifes”.

» Concurs with the Application that known and potential contamination along the
Project corridor can be managed through conslruction and into eperation to
prevent or minimize impacts to human health and the environment, subject to
the satisfactory completion of the proposed suppiementary site characterization
work, as well as satisfactory preparalion and implementation of the necessary
environmental management plans.
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Fisheries and Oceans Canada

+ Known contaminated sites that are not likely to be disturbed may pose a risk to
fish habitat, and these sites should be considered in the proposed CSMP,
The CSMP will address potentiai impacis from contaminaled soil, surface
waler grounawaler, dust or soff vapour both as a result of aclivities at
properties within the corridor, but also as a result of potential migration of
contaminants from off-corridor properdies.

City of Burnaby

« Noted that details within the CSMP and HWMSP will be deveicped by the
contractor, but expressed concem regarding the site-specific management of
contaminated soils, including roadside ditch materials, and requested that local
governments be given the opportunity to review these plans.

MoT responded ihat regulatory agencies will have the opportunity to
review these plans in advance of construction, and that refevant municipal
contacts wilf be incorporated into the emergency contacts for the HA/MSP
and the ESRCMP.

11.2.5 EAQ and RA Conclusions

12,0 LOCAL AIR QUALITY AND HUMAN HEALTH

Chapter 8 in Volume Il of the Appiication provides an assessment of potential impacts an
lacal air quality and human health that may result from the construction and operation of
the PMH1 Project, and MoT's proposed mitigation strategies to address those fmpacts.

12.1 Background

The local air quality and human health study area was generally defined as 1000m either
side of the proposed alignment.

Logal Air Quality

Airborne pollutant emissions from vehicies are generally categorized as follows: ¢riteria
air contaminants (CACs}, such as oxides of nitrogen {(NOx), carbon monoxide (CQ) and
particulate matter {PM); greenhouse gases, such as carbon dioxide and melhane; and
trace hazardous air contaminants such as acetaldehyde and benzene. Greenhouse
gases are discussed in Chapter 13 of this report.

The MoT’s air quality predictions are based on modelling three scenarios: 2003 existing
highway conditions, 2021 future conditions without the PMH1 project, and 2021 future
operating condifions with new PMH1{ components in regular use. The MoT's methods for
air quality modelling have been used in various BC jurisdictions, and were accepted by
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