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Executive Summary

The Pacific Water Shrew is a saquiatic shrew that lives in aquatic and
streamside (i.e., riparian) habitats in and around many types of watercourses
and wetlands, preying mostly on inbeates. 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 Committee on the Status o
Endangered Wildlife in Canada (COSEWIC), and has been listed on

Sdtedule 1 of th&pecies at Risk(8&tRA)

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 Shrew, and guidelines
on how to include Pacific Water Shrew in environmental assessments. This
document suggests actions that municipalities, regional districts and
developers can take to ensure the recovery of Pacific Water Shrew, and use
of these guidelines demonstrates digeice towards species protection

and recovery.

All environmental assessments that occur within the range of the Pacific
Water Shrew, and involve projects that will occur within, or result in habitat
modification within 100 m of any waterbody (stres@akcwetland, marsh,
ocean, ephemeral or intermittent watercourse) should include Pacific Water
Shrew. This document provides detailed guidelines for consultants to follow
on when and how they should conduct an environmental assessment for
Pacific WateriBew.

Environmental assessments for Pacific Water Shrew shouldpuseg 2
approach that includes habitat sampling, followed {tsalyeng for Pacific

Water Shrew in select habitats. Where a Pacific Water Shrew is captured, or
in areas of habitat rdtas high or moderate capability for Pacific Water

Shrew (based on ratings available from the Ministry of Environment), these
guidelines recommend the implementation of a 100 m protective area around
the habitatg.ga 100 m area on each side of a lieaaure such as a stream,

or a 100 m protective area around a more circular feature such as a wetland).
Within the outer 40 m of the identified 100 m protective aresm @t

activities can occur, 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 environmental assessments, this document also
includes suggested actions for conservation organizations, and best
management practices for habitat, includfogmation on habitat

protection, habitat rehabilitation, activities around crossings over
watercourses or wetlands, recommendations for retention and addition of
riparian vegetation or coarse woody debris, recommendations to help
maintain habitat connaaty for Pacific Water Shrew, and information for
municipalities on management options, such as the implementation of
Development Permit Areas, Streamside Protection Zones, and Integrated
Stormwater Management.



Preface

British Columbia is recognized gliybfalr its exceptional wildlife, diversity

of ecosystems and its rich natural resources. The Ministry of Environment
(MOE) works to maintain these valuable natural assets, which are at the heart
of many recreational end economic activities enjoyed §ly 8atumbians

in all regions of the province.

MOE has responsibility for the prot
environment. To achieve this goal, the Ministry develops policy and
legislation, regulations, codes of practice, environmental contracts and
covenants (legal agreements). In addition, the Ministry sets acénce
resultsbased objectives and standards for activities that affect biodiversity. It
monitors and reports on selected species and habitats, and acquires
information on habitat and spechealth.

Clear goals, objectives, meaningful performance measures andassdnce

tools guide Ministry actions in improving environmental management.
Regulatory frameworks allow headquarters and regional staff to set and
report on standards for enviroantal quality, and for discharges and

emissions to air, land and water. Regulatory compliance is addressed through
policy development, enforcement and publicly reporting the results of
compliance monitoring.

An Increasing Role for Stewardship

WhiletheMii stry takes a |l eading role in
resources, species, and habitats, environmental protection and stewardship is
the responsibility of all British Columbians. Stewardship of natural resources
is key to maintaining and restotingpe pr ovi nceds natur a
achieving the Ministryds i mportant
approach involves all British Columbians taking responsibility for the well
being of the environment by acting to restore or protect a healthy

ervironment.

The Ministry is actively pursuing opportunities for sharing the responsibility
of environmental protection. As a Ministry, MOE looks to establish vital
partnerships and move forward together to protect the environment and the
health of all Brish Columbians. MOE is listening to and developing
partnerships with governments, First Nations, communities, academic
institutions, industries, volunteer organizations, and citizens. The
involvement of these partners in the shared environmental praadtion
stewardship of B.C.06s resources i s
resources and expertise. The environment will benefit as a result of an
increased level of responsible environmental stewardship ethics, immediate
and longerm improvement® environmental health and an increased
awareness of ecosystem needs among the partners.



A Changing Process

Over the next several years, the Ministry will be making strategic shifts
(changes in business practices) towards:

9 Shared stewardship betweenMir@stry and other stakeholders;

9 Clear roles for gathering environmental information and achieving
environmental objectives;

1 Integrated MOE program delivery based on the best available science
and an ecosystdmased approach; and

9 Clear, reasonable envire@mtal outcomes, with discretion as to how
to achieve these outcomes.

This document is an interim document and will change in the future.
Changes to the delivery model of this information are also expected, through
the movement towards Interdmsed access

What will this document do for me?

This document exists to help you act as a steward of the environment. The
information you will find in this document will help you to ensure that your
proposed development activities are planned and carried out iarczempl

with the various legislation, regulations, and policies that apply to your
activity and relate to the Pacific Water Shrew. By understanding the
standards your activities must meet, you can choose an appropriate set of
best practices to help you cauy your activities to achieve the required
standards.

This document also provides information regarding Pacific Water Shrew
biology, environmental assessment and habitat restoration methodologies,
and links to stewardship organizations and relevaattitiger

How does this version of the document differ from previous
versions?

This version has updated requirements on:

1. conducting the habitat assessment (Section 2.3 and Figure 6), which
includes the requirement that consultants make a reasonable effort t
identify ALL potential Pacific water shrew habitat in the project area; and

2. conducting Pacific water shrew surveys (Section 2.5), which includes the
requirement that consultants check traps more frequently.

3. consulting th@acific Water Shrew Recoveeydm. 6 s Pr el i mi na
critical habitat identification for Pacific Water SHewek bendirii
document to ensure the avoidance of known occupied sites (Section 1.9).
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1 Introductt on

1.1 Range of the Pacific Water Shrew

The Pacific Water Shre@ofex [z 7/~~~
bendiiis sometimes also PR
referred to as the Marsh Shrew
This small mammal inhabits |~
aquatic and streamside (i.e.,
riparian) habitats in and around/
many types of watercourses an
wetland, preying mostly on
invertebrates. The distribution ¢*
the species in Canada is limite(
to the Lower Mainland region o
B.C. It is also found along the
coast of the United States in
Washington, Oregon, and
northern California (Figure 1).

The current kown distribution
of the species in B.C. (which m
be an underestimate) ranges
from Point Grey in the west, Figure 1. The gbal distribution of the
north to Squamish (perhaps as Pacific Water Shrew is limited to a cent

far North as Whistler), eastto  region of the Pacific coast.
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Figure 2. Location of Pacific Water Shreptucas in the Lower Mainland. Contact the E
Conservation Data Centesd the Recovery Tedor upto-date information about water shre
capture locations.



the Chilliwack Valley (sightings in the Skagit Valley suggeshitew may
occurfurther east), and south to the U.S. border (Figure 2).

The current known distribution of the species likely reflects sampling effort
and the difficulty of capturing these shrews more than their actual
distribution. Sampling for the Pacific Water Shrewedasextremely

limited. During the last survey for the species in the Lower Mainland in 1992,
only 3 shrews were captured at the 55 sites surveyed.

1.2 Species description

The Pacific Water Shrew is not a rodent; it is a member of the order
Insectivora, algy with moles. It is the largest shrew in B.C. (Figure 3, Figure
4). The overall body length of the Pacific Water Shrew averages 15.4 cm, 7
cm of which is tail. The average weight is 13.2 g. The fur is dark brown to
black dorsally and dark brown vent(®igure 3, Figure 4a). The hind feet

of the shrew have a fringe of stiff hairs to assist with swimming (Figures 4b,
11). SeSection Zdr a detailed description of Pacific Water Shrew in

relation to other local small mammals.

A ‘< " ‘; . ‘ o\ ,‘ S 4 s ‘. ‘
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Figure 3. The Pacific Water Shrsaréx bendiid the largest shrew in British
Columbia. Denis Knopp photo.

1.3 Habitat description

ThePacific Water Shrew is a riparian, or streamside, specialist and is usually
captured within 60 m of watercourses or wetlands, but shrews have been
captured in moist forest up to 1 km away from standing water (these may be
dispersing juveniles). Home rangkthese shrews are likely long and linear
and follow the waterds edge. This s
Softbodied aquatic invertebrates comprise about 25% of its diet. The
interlocking stiff hairs on the feet create alikeleffect for rare powerful
swimming. Foraging bouts in water last up to 3 ¥2 minutes during which

these shrews pry under rocks and debris looking for food. All food captured

is carried to the shore to be eaten. On land this shrew primarily forages in

6



leaf litter and iand under logs for prey such as earthworms, sowbugs, and
centipedes.

Figure 4. Close up views of Pacific Water Shrew showing a) fur colour (le
b) stiff hdrs on rear foot (right). Chris Schmidt photos.

Pacific Water Shrews have been captured along a variety of watercourses anc
wetlands including channelised watercourses with dense surrounding
vegetation, along the edges of lakes, @otlseaches with dense

vegetation, small ephemeral creeks, and at the edges of marshes and swamp:

Based on the data availabéstineality habitatfor the species is currently defined
as:

1 ariparian area around and including a permareatkt(edtrorwide) or
any size wetland (including swamps, marshes, lakes, ocean beaches, etc.)
coniferous forest (structural’$teipes Sernaedar and/or western hemlock or
a mature deciduous or mixed forest (struelyrdietagated should be rated
as high or moderate in habitat capability mapping;

1 habitat surrounding the stream or wetland sufficient to protect the normal ft
of the riparian ecosystem (i.e., a protective area).

Other suitable and/or importanthitats include:

1 sites similar to those described above, but at younger structural stages
(although the site might not be currently the most suitable, it is still
capable of becoming suitable with time);

nonforested sites around streams/wetlands with lsbawly cover;
ephemeral or intermittent waterways;

streams 220 m (bankfull width) with suitable surrounding habitat;

= =/ =A -

corridors for connecting habitat patches (preferably riparian habitat but
potentially moist mature coniferous or deciduous forest)sitessmay
be rated high, moderate, or low in habitat capability mapping.

Site indicators of rich moist habimg( s kunk cabbage, sal
club; see Craig 2009), indicate capable/suitable habitat. Dense riparian
vegetation and downed woar@ also valuable habitat components as they
provide cover and travel corridors.
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Two habitat models have been produced using the current definition of best
quality habitat identified above: 1) habitat suitability/capability ratings have
been assigned talhitat based on Biogeoclimatic zone site series (Terrestrial
Ecosystem Mapping [TEM]; Craig 2009), and 2) habitat suitability ratings
have been assigned to habitat based on characteristics of the stream and
surrounding vegetation (Sensitive Habitat InmeMapping [SHIM]; Craig
2006). Please see these documents for a draft comprehensive review and
rating system for Pacific Water Shrew habitat in the lower mainland.

These habitat definitions and models are subject to change based on
continuing resear@contact the Ministry of Environment for the latest
information. Structural stages are use#ipkl Manual for Describing Terrestrial
Ecosystefsse link irSection §.2

1.4 Threats to the species

The major threat to Pacific Water Shrew is the destroctdegradation of
currently suitable or ultimately capable habitat. In addition, mortality from
human sources, such as predation by domestic cats or mortality in fish traps,
are potentially large threats to this species.

Because the Pacific Water Shseawipariatiependent species that forages
extensively in water, many of the guidelines for protecting fish habitat will
also protect habitat for this shrew. Activities that result in the modification of
stream channel structure or stabidity.fmprgoerly funnelled stormwater

run-off, road building, cattle access to streams) or water gugsitgtion,

run-off from roads or agricultural areas, leaching from malfunctioning
residential septic fields, removal or alteration of riparian veget#ition)
affect this shrewds food sources.

The total channel length of natural rivers and streams in the Vancouver area
has been reduced from > 120 km historically to < 20 km currentlgt(alke
1992). Steyet al(1992) reported a 24% reduction in tha afeatural

riparian vegetation in the Greater Vancouver Regional District between 1986
and 1992. Approximately 15% of streams in the Lower Fraser Valley have
been lost (culverted, paved over, or filled in; Fisheries and Oceans Canada
1999). An addition2B% of streams are threatened (have been affected by 1
out of 8 possible impacts that degrade riparian habitat and water quality),
48% are endangered (affected by > 1 impact criteria), and only 14% are
classified as wild (not significantly impacted).

Thethree categories of habitat threats are:

1 Habitat loss: including permanent loss of habitat, and the loss of useful
habitat. Caused primarily by:

o removal of riparian vegetation,
0 inadequate riparian buffers, and

0 loss of streams or wetlands that are naégied during
development.

i Habitat degradation: including modification of the waterbody, water
quality or the surrounding riparian vegetation. Caused primarily by:

8



altering or removing riparian habitat,
inadequate riparian buffers,
edge effects,

effectsfrom runoff (including pesticides, heavy metals, salts,
manure), siltation, and leaching among others, and

0 encroachment (especially problematic in urban areas).

1 Habitat fragmentation: including loss or degradation of habitat resulting
in the inability ofhrews to move among habitat fragments. The ability
of the shrew to recolonize areas from which they have been extirpated
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
Environment, Lands and Parks (currently MOE) provides an overview of the
threats tahe Pacific Water Shrew in B.C. (See liSkdtion §.2

o O O O

1.5 Species status and recovery efforts

The Pacific Water Shrew has been designated as Endangered by the
Committee on the Status of Endangered Wildlife in Canada (COSEWIC),

and has been listed ach8dule 1 of th8pecies at Risk(&&RA). It is also
OR€dstedd in British Columbia, mear
protection under the B.@/ildlife ActThe reasons cited by COSEWIC when
designating the species include: the limitedbdikin of the species, a

continued decline in the quantity and quality of habitat, and fragmentation of
the remaining habitat (and populations).

In October 2002, a recovery team was formed to guide work to maintain and
restore Pacific Water Shrew in Cangélda team is composed of
representatives from municipal governments, conservation organizations,
B.C. Government ministries, First Nations, the federal government, the
forestry sector and several shrew experts. The recovery strategy has been
posted and cabe downloaded at
http://www.env.gov.bc.ca/wld/documents/recovery/rcvrystrat/pacific_wat
er_shrew_rcvry_strat040609.pdf

The recovery teawill be working with municipalities and conservation and
stewardship organizations towards protecting, purchasing, or restoring
habitat, and applying for funding for these activities. If you are interested in
coordinating with the recovery team to ptaiecehabilitate habitat, or to

request the latest information on this species and recovery efforts contact the
Ministry of Environment in Surrey.

1.6 Results -based management

This document uses the best available science and existing legislated
requiremets to define environmental objectives and performance targets to
facilitate protection and recovery of Pacific Water Shrew. Users of this guide

9
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that meet these objectives and targets demonstrate due diligence in the
protection and recovery of this species

The intent of thidadeadbdmeritociad tam db
governments and development proponents may choose approaches that suit
their context as long as the overall goal of working towards species

protection and recovery is achieved.Bdst Management Practices are
recommendations rather than requirements. They provide examples of how
species protection and recovery might be met. Alternative methods should

be vetted through the B.C. Ministry of Environment in Surrey.

Municipalities anRegional Districts are strongly encouraged to use the

many tools within the B.Cocal GovernmengAdtB.CCommunity Charter

that enable effective environmental protection. Most of the objectives and
best management practices listed in this documshtbeointegrated into

official community plans, bylaws, development permit areas, density bonuses
and other tools in theocal GovernmenaAdCommunity Charter

1.7 Current legislation

Pacific Water Shrews are protected year round and cannot be killed,
cadlected, held in captivity or harassed without a permit under the B.C.
Wildlife ActThe federgbpecies at Risk(&&RA) also protects Pacific Water
Shrews by mandating planning and implementation of recovery actions for
this species, no matter whemciturs, and with specific prohibitions against
harm to individuals, residences or identified critical habitat if terrestrial or
aguatic areas under federal jurisdiction are included in the project area.

1.8 Implications of the Species at Risk
Act

The federabpecies at RiskAGARA) i s designed to p
at risk and their critical habitat. Watcame fully into force between June

2003 and June 2004. SARA directly protects listed individual organisms, their
residences, and identifiedicait habitat on federally administered lands and

for aquatic species and migratory birds wherever they occur. The B.C.
Government agreed in 1996 to provide complementary protection to listed
species under its jurisdiction through the nathuotalrd foretiProtection of
Species at Rekd plans to meet this objective primarily through the use of
cooperative stewardship and existing legislation (e.g., as outlined above, the
B.C.Wildlife Achlready protects this species). SARA stresses that
cooperativedutions with the involvement of all stakeholders should be
attempted before the use of regulated solutions. Nevertheless, SARA can be
applied directly to provincially and privately owned lands if it is demonstrated
that the laws of the province are néaively protecting the individuals,
residences or critical habitat of a listed species.

TheCanadian Environmental Assess(asrdmended by SARA) requires
that a formal environmental assessment be conducted for projects that may
affect species ask or their habitat where the federal government has
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decisioamaking authority (as defined in Awif the federal government is
acting as a proponent, land manager, source of funding or regulator).
Through the 1996ationalAccord for the ProtecBpr@és at Risle B.C.
Government agreed to provide a similar process on lands under its
jurisdiction. Guidelines to assist in deciding when an environmental
assessment is necessary for Pacific Water Shrew are pr@edadnd
this document.

Success and failure in recovery is formally documented every five years when
recovery strategies and action plans are updated and this information is made
freely available to the general public through the SARA Public Registry.

The most ugo-date informabdn on species at risk in Canada is available at
Environment Chép/awvaspesiesatresigs.¢al a the
SARA Public Registiyttp://www.saraeqistry.gc.cafor information on
species at risk in British Columbia, visit:
http://www.env.gov.bc.ca/wld/serisk.htm

1.9 Recovery goals and objectives

The overalgoal of the Pacific Water Shrew RemrgvTeam, as outlined in
the Pacific Water Shrew Recovery Stfategy

Goal A ensure that the current B.C. population of Pacific Water Shrew is maintain
no further loss of local populations (achieve within 5 years).

Goal B restore Pacific V&ew back to its historical range, where suitable and/or
connecting habitat still exists, or can be rehabilitated, so that patterns of natural p
dynamics and dispersal can be maintained or restored (achieve within 10 years).

Specific shottermrecoverybjectivesrelevant to the scope of these
guidelines, as outlined in the draft Pacific Water Shrew Recovery Strategy
(2009), are:

1. Protect all known extant sites (habitat protection and manageitient2
years).

2. Restore historical amdpiortant potential habitats (habitat restoration
within 10 years).

3. Prevent habitat fragmentation and ensure habitat connectivity (habitat
connectivity, modeling, mapping and restogatidimn 10 years).

4. Prevent the inadvertent loss of not \getodiered populations (surveys,
modeling and mapping, information management and education/@utreach
within 5 years).

5. Address immediate threats (mitigate direct mévtéhiy 5 years).

6. Evaluate the implemented protective measures/recovergsctiviti
(monitoring and evaluatidmithin 5 years).

7. Increase our understanding of the critical habitat needs, life history,
population dynamics, and habitat use of the species, and clarify threats to the
populations (reseafishithin 10 years).

1

http://www.env.gov.bc.ca/wld/documents/recovery/rcvrystrat/pacific_ water sheewy
strat040609.pdf
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This documetoutlines the best actions that proponents can take to reduce
negative effects on Pacific Water Shrew populations from habitat loss and
degradation. Proponents should undertake any feasible actions possible that
will help to address the shtatm recover objectives listed above.

The success of the recovery process and associated guidelines and regulatior
will be regularly monitored and reported on to help guide the level of effort
required to achieve recovery. The first review of progress is scloeduled f
posting on the SARA public registrig://www.sarareqistry.gc.gdive

years after the recovery strategy is posted.

In order to achieve goal A and objective 1, proponents and consultant
should consult he most current version of thé>reliminary Partial

Critical Habitat Identification for Pacific Water Shrew (Sorex bendiriy2.
This document can be obtained through the MOE regional office on a
need to know basis. In addition to measures outlined in thBMP
document, areas identified in the proposed critical habitat document
should be avoided and impacts mitigated.

? Pacific Water Shrew Recovery Team. Working Draft. Preliminary Partial Critical
Habitat Identification for Pacific Water Shre®drex bendir)i. Draft rep. prep. for B.C.
Minist. Environ, Victoria BC. 26 pp.

12
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2 Environmental
Assessments

2.1 When to conduct an environmental
assessment

The Canadian Environmental Assessrequoir@stthat a formal

envirommmental assessment be conducted for projects that may affect species
at risk or their habitat where the federal government has deakiog
authority (as defined in tAetif the federal government is acting as a
proponent, land manager, source ofifugndr regulator). Through the 1996
nationalAccord for the Protection of SpecigseaB Risksovernment agreed

to provide a similar process on lands under its jurisdiction. Given that the
B.C. Government has responsibility for private, municipeg¢giodal lands
through the B.A.ocal GovernmenaAdtB.CCommunity Charter
municipalities and regional districts have considerable authority to ensure
that species at risk are included in environmental assessments.

The response of the developmewippnent or regulator to the findings of

the assessmemne(whether to protect habitat or establish areas of protective
habitat) is not directly mandated by legislation. The process instead
emphasizes the importance of cooperative stewardship by gowernm
industry, private landowners and-gorernmental organizations to ensure
that sufficient habitat is protected and /or rehabilitated for this species. This
document suggests actions that municipalities, regional districts and
developers can take tesare the recovery of Pacific Water Shrew, and use
of these guidelines demonstrates due diligence towards species protection
and recovery.

A decision flowchart for identifying projects that should include an
assessment is included in Figure 5. In gemetyironmental assessment

of potential effects on Pacific Water Shrew should be conducted if all of the
following conditions apply:

1 the proposed development occurs within the range of this water shrew,
currently defined as the area within the followongdary: UTM Zone
10 West: 480000, East: 622000, South: 5426000, North: 5530000, and

f the site is O 1000 m in elevation

1 the project is to occur within 100 m of any waterbody (stream, creek,
wetland, marsh, swamp, ocean or ephemeral or intermitteabwate
whether or not the site is fiblkearing), and

1 the project will modify the vegetation within 200 m of the waterbody or
modify the irstream or wetland environment.

It is important during this initial phase of planning that the development
proponentcontacts the B.C. Conservation Data Centre (see $iaktion
6.2 to determine whether there are any records of Pacific Water Shrews in

13



Is an environmental assessment necessary? Is:
A Site < 1000 m elevation, and

A Activity planned within 100 m of ANY waterbody (permanent or
nonpermanent watercourse or wetland -- S2-S6 streams, W1 -W5
wetlands and non  -classified wetlands, marshes, swamps. Also
includes anthropogenic/non -classified sites such as ditches etc.), and

A Activity going to modify habitat within 100 m of the watercourse or
wetland, or modify the within -watercourse environment?

v v

Recent (<20 years) Pacific Water Shrew No further action
records exist for watercourse within 2 km of Yes
R — — — — — — necessary
project area?
AContact CDC/Ministry of Environment

w)

TEM data available? No
AContact Ministry of Environment for habitat
capability model

Yes l 4b| Environmental assessment necessary

Based on TEM model,

Assume that the shrew is present and
apply habitat protection guidelines in
————— } this document, collect additional habitat
data requested, and submit data to
Ministry of Environment

habitat ranked as: Contact the Ministry of Environment to
m determine whether sampling for PWS 2
“ . is required, collect additional habitat
nil low moderate orhigh | ... > data requested, apply habitat
| | : protection guidelines, and submit data
19 LI 57 o (S TR

Figure 5. Decision flowchart to determine whether an environmental assessment
is necessary. The results of argsassent should be submitted to the Ministry of
Environment! TEM = Terrestrial Ecosystem MappibhBWS = Pacific Water

Shrew.

the area proposed for development. If there are, the habitat protection
guidelines outlined in this document, including thblisstment of a 100 m
protective area around the record eionf8r more information) should
be automatically implemented.

2.2 How to conduct the environmental
assessment

Given the possibility that Pacific Water Shrews may be extirpated from areas
with capable habitat, and the difficulty in capturing such a rare species, a
simple presence/absence survey for the shrew is inadequate to assess the
overall capability of the habitat. Instead, gotwng approach to the
assessment of habitat for the shskould be implemented (Figure 6). In

areas that qualify for an environmental assessment (no recent Pacific Water
Shrew record for the area, and no TEM data available), a ground survey
following the protocol outlined Keld Manual for Describing Brrestri
Ecosystefsse links ibection 7.2hould be performed first, to determine
whether moderate or high capability habitat is present (contact Ministry of
Environment for habitat rankings; included in Craig 2009). Please note that

14



Habitat Assessment

1. Ground survey following guidelines in
Describing Ecosystems in the Field

Asurvey area within 100 m of waterbody

A conduct surveys within each 100 m section
along watercourse AND in other areas of
potential habitat within the larger project
area

AContact Ministry of Environment for habitat
capability ratings by site series

ANOTE: all non-classified anthropogenic
sites should receive a minimum rating of
low and be sampled for the presence of the
water shrew, unless certain conditions
apply (see Section 2.4 this document).

Non-classified wetlands are rated moderate.

NOTE that all nil-capability habitat
increases to a rating of low within 100 m of
water.

2. Collect additional habitat data at a
minimum of 2 representative sites along
the stream

Acontact Ministry of Environment for excel

spreadsheet

Presence ofany high or moderate -
capability habitat in survey area

No

Environmental Assessment

Any habitat classified as low
—»  (including non-classified
sites)

lNo

All habitat classified as nil (Note that
habitat classified as nil in the TEM®
habitat capability model increases to a
low rating within 100 m of ANY water
source even if
ephemeral/intermittent); see Section
2.4 for additional information about nil
ratings

* Yes

Submit data to
Ministry of
Environment
(including
requested habitat

data)

Yes

Yes ¥

DO NOT automatically trap

for PWS 17 contact MoE 2 to

determine if PWS 1 sampling
is required

] to Ministry of Environment

Apply habitat protection
guidelines and submit data

(including requested
habitat data)

PWS sampling following
recommended
methodology
AContact Ministry of
Environment for
guidelines

!

PWS present?

No Yes

Submit data to
Ministry of
Environment
(including
requested habitat

data)

STOP trapping for

PWS?! immediately

(unless a salvage
operation)

Figure 6. Recommaad environmental assessment protocol for Pacific Water
Shrew (PWSYPWS = Pacific Water ShreMOE = Ministry of Environment,
3TEM = Terrestrial Ecosystem Mapping.

the emphasis is on habitapability (the potential of the sit&)ot current
suitability . A site with a current suitability ranking of low may become a

moderate or high suitability site in time, or with rehabilitation. If moderate or

high capability habitatriet present, the site should be surveyed for the
presence of the Pacifi@Wr Shrew to provide some assurance that it is
absent. The presence of either moderate or high capabilityonaiitat

occurrence record of a Pacific Water Shrew should result in implementation

of the habitat protection guidelines in this documentdingldefining a
100 m protective area around the hal8ett{or).3rhe Ministry of

Environment (MOE) may require sampling for Pacific Water Shrew in some
habitats ranked high or moderate capability; therefore, project proponents
must consult with Minist of Environment personnel prior to and after any
habitat assessment to determine whether shrew sampling is required. All
environmental assessments should be carried out by qualified consultants as
required under the permitting conditions for such wottkeoMlinistry of
Environment. Additional standard habitat measurements should be taken at
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2 locations in the area at all sites (contact Ministry of Environment, Surrey
for an excel spreadsheet of variables). Careful photo documents and records
of all captted shrews (all species) needs to be kept and submitted to ensure
appropriate identificatiohe results of all Pacific Water Shrew

assessments should be submitted to the Pacific Water Shrew Recovery
Team (Chair: Kym Welstead, Ministry of Environment,e$uto facilitate
monitoring of the recovery process. Occurence records of all red and blue
listed species should be submitted to the Conservation Date Centre in a
timely mannerN.B. proponents and consultant should consult the

most current version otthe Preliminary Partial Critical Habitat

Identification for Pacific Water Shrew Gorex bendirij see section 1.9.

2.3 Habitat assessment

The goal of the assessment is to identify potential habitat for Pacific water
shrew that will be affected by the pitojéoe capability of the site to

support Pacific Water Shrews is much more easily assessed through a grounc
survey than by sampling for water shrews. The habitat within 200 m of the
waterbody should be surveyed along the entire projectoaraadtadts ae
responsible for making a reasonable effort to identify ALL potential

Pacific water shrew habitat in the project are#\t least one habitat plot

should be placed within each 100 m linear section of habitat.

Additional plots may be necessary if there areuttiple areas of

potential habitat within the larger project area (e.g. wetlands adjacent

to watercourses, small islands of potentially useful habitat located

away from watercourses)lif anyof the site series ranked as high or

moderate capability for FacWater Shrew (contact Ministry of

Environment for habitat rankings; included in Craig 2009) are found in the
area, the site is considered suitable for Pacific Water Shrew and the guideline:
in this document should be implemented. Typicallyrdmeirg surveys for

Pacific Water Shrew shoulat be conducted in habitat areas ranked as high

or moderate capability to avoid potential shrew mortality and undue distress
to shrews, and disruption to habitat. However, MOE may require sampling

in these habitatsder certain conditions. Details on the results of the

habitat assessment should be discussed with MOE to determine whether
sampling for PWS should occur in areas rated moderate or high capability. At
all project sites additional standard habitat \ewighbuld be collected at 2

sites along the waterbody at least 200 m apart (contact Ministry of
Environment for spreadsheet of variables).

Non-classified sites such as anthropogenic habitat®(structed ditches)
and wetlands frequently cannot ls&gagd a habitat ranking (contact
Ministry of Environment for habitat rankings; included in Craig 2009). Non
classified wetlands default to a rating of moderate and all other potential
habitat that cannot be rated will default to a low habitat suitedddpility.
Habitat may be rated nil under certain conditions (see Section 2.4).

Results foall surveys (including TEM habitat surveys to determine habitat
capability rating, additional habitat variables requested, and results of all
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trapping projects fdPacific water shrew regardless of whether a shrew was
captured) should be submitted to the Ministry of Environment.

2.4 Nil habitat ratings

Habitat may be rated as NIL if:

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

or if:
2) Anytwo of the following situations apply (excluding A and B together), or
3) Anythree of the following situations apply (including A and B together).

If 1), 2) or 3) apply, the habitat can be ratédlla and no further action is
necessary.

A) The habitat is heavily managed for a majority (> 75%) of the watercourse
or wetlandand on both sides of the watercourse or wetland. Heavily
managed is defined as mowing of the watercourse or wetland banks and
removal of stream substraggy(digging, dredging) on at least an annual

basis.

B) No riparian cover < 30 m from the top of watercourse or wetland bank
for a majority (> 75%) of the watercourse or wetland. Cover can be from
vegetation or other matetiaat provides safety for shrews. Specifically, no
cover is defined as 1) Structural Stag®rivegetated or sparse (defined as
only nonvascular plants, < 10% cover of vascular plants, or < 5% total
vegetation cover; Craig 2009), or 2) nevegetatedover material for

shrews (cover examples here include coarse woody debris or other similar
material). Cover material (vegetation or otherwise) must be > 1 m in width.

C) The banks of the watercourse or wetland are high (aridrsieep (>
65 degrees) farmajority (> 75%) of the watercourse or wetland.

D) No connectivity to habitat rated as suitable (high, moderate or low
suitability). Connectivity is defined as an available path for shrews under
cover (vegetation, CWD, culvett).to suitable halait within 100 m, or a

path with no cover if suitable habitat is < 30 m distant. Culverts should be
considered an available path for shrews only if <30 m in length.

E) Linear length of watercourse is < 250 m. Culverts, or other similar
barriers, should nbie considered as breaks in the watercourse unless > 30
m in length. All wetlands that are not linear streams should be rated as
moderate suitability. A meandering stream is considered linear refers

to a stream with an obvious channel.

If the propct area does not contain moderate/high capability habitat but

does contain low capability habitat, it should be surveyed for the presence of
water shrews (Figure 6). The results of the assessment should be submitted
to the Ministry of Environment to fatate monitoring of the recovery

process.
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2.5 Survey for Pacific Water Shrew

The Pacific Water Shrew is an Endangered species; therefore, all sampling
for its presenceust uselive-trapping methodology and requires a

permit from the Ministry of Environment. Members of the recovery team

will be conducting research on simpler lesscom&ming methods to

identify the presence of Pacific Water Shrews. For this prasoo,

beginning a sampling program for Pacific Water Shrews, consultants
should contact theMinistry of Environment to receive the latest

sampling guidelines for this specieslt is the responsibility of the

consultant to obtain the most current guidelines and trapping methods.
General guidelines for sampling small mammals also exist (&eaiable
Resources Inventory Standards Committee, 338€Section §. Bampling

for Pacific Water Shrew should always occur in habitat rated low cépability
no sampling should occur in habitat rated moderate or high capability, unless
the Ministry of Envonment notifies the consultant to doFor. this

reason it is the responsibility of the consultant to inform the Ministry

of Environment of the habitat sampling results, and determine

whether Pacific Water Shrew sampling in the moderate or high

capability habitats is required.If a Pacific Water Shrew is captured, all
trapping should cease I mmediately,

The following is the suggested protocol for sampling Pacific Water
Shrews:

All consultants conducting environmental assgs must follow live

trapping guidelines for sampling Pacific Water Shrews. Contact the Ministry
of Environment prior to beginning sampling to receive the mastdae

sampling protocol, and to request a trapping permit for the species. If
federallyadministered lands or waters are included in the assessment area, a
federal permit will also be necessary for projects including species at risk (see
http://www.sarareqistry.gc.ca/default_e.t@mdetails). The results of all
assessments should be submitted to the Ministry of Environment to facilitate
monitoring of the recovery process.

1) All consultants must report to the B.C. Conservation Data Centre (CDC),
and the Ministry of Environment séimpling efforts (whether or not a water
shrew was captured) including dates trapped, number of traps, UTMs of
areas trappedtcThis will help in compiling an-tgedate distribution map

and monitoring the recovery process.

All shrewscaptured shoulde identified in the field, photographed,

measured and released afilleeasonable efforts must be used to avoid
accidental mortality. Measurements afl captured shrews (whole body
length, tail length, and length of hind foot) and weight if poshitlgg be
recorded to assist in verifying the capture of a water shrew. Any capture
suspected to be a PWS should be carefully photographed with particular
attention to documenting length of body and tail, colour of belly and
underside of tail, as well las presence of hairs on the hind feet. Age and
breeding condition should be recorded if known. Consultants should fill out
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Figure 7. Pitfalls
should be placed
flush to the ground.

Figure 8. To funnel shrews int
the pitfall, drift fences should
be placed on bothdgs of the
pitfall @ running towards the
water, and upland. EcoLogic
Research photo.

a Rare Vertebrate Animal Observation form (see [8déction §.8nd

submit it to the Conservation Data Centre and the Minidaypwvabnment.

The local municipal government should also be informed of the occurrence.
If dead, all specimens should be submitted to the Ministry of Environment.

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

1 samplig for the shrew fd8 daysusing pitfall traps with drift fences
(Figures 7 & 8), with traps open 24 hours a day (minimum 192 total trap
hours, including 8 oveight sessions). All 8 days need not be
consecutive, but when trap days are broken up, gabmold be
conducted in sessions that are at least 2 consecutive trap days. See furthe
in this section for detailed direction on trap set up and design. Those
conducting trapping are expected to use their best judgement to avoid
trap flooding and desic¢ioa or starvation of trapped animals.

T traps should be checked regularly to ensure that shrews are not killed.
Traps should be checked every 6 hours (minimum). If frost is
expected or if heavy rainfall is expected, trapping should NOT
occur. If temperaures are projected to drop to & or lower during
the trapping period, trapping should NOT occur.This requirement
is subject to change based on research; check with Ministry of
Environment.

1 If possible, it would be beneficial to break the 8 trappinghttags
sessions of 4 consecutive 24 hour periddseeks apart. Alternatively,
trapping could be conducted in 4, 2 consecutive 24 hour sessions spaced
over 34 months, or 3 consecutive 24 hour sessions (4,2,2 or 3,3,2)
spaced-3 weeks apart.

1 it would ke beneficial to have at least 1 trapping session during or
immediately after a rain event, because shrews might be more active
when the ground is moist.

1 it would be beneficial if at least 1 trap session occurred in late
summer/early fall (August/Septemberen the population of Pacific
Water Shrew is likely at its largest.

1 traps should be equipped with at least 10 g of food (raw meat,
invertebrates such as meal worms, or moist cat food).

1 fluffy and insulating bedding should be used for added warmth.
Recanmended material is a cellulose fibre. Cotton, or other material that
absorbs water and does not insulate when wet, should not be used.
Wood chips are also not recommended.

1 pitfall traps with drift fences (Figures 7 & 8) should be placed every 15 m
along aepresentative portion of the waterbody.

9 trap lines should be@nimum of 500 m long, or long enough that a
minimum of a third of thentire waterbody is covered, whichever is
greatest(not limited to the section included in the proposed
development)The results of the 500 m trapline may be extrapolated 500
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Table 1Small mammal
species that occur in the
Lower Mainland.

Common Scientific
name name
Pacific Watel Sorex bendi
Shrew
American Sorex
Water Shrew palustris
Wandering  Sorex vagre
Shrew
Dusky Shrew Sorex
monticolus
Common Sorex cinert
Shrew
Tr owbr Sorex
Shrew trowbridgii
Deer Mouse Peromyscus
maniculatus
Redbacked Clethrionorr
Vole gapperi
Townsend  Microtus
Vole townsendii
Creeping Microtus
Vole oregoni
Longtailed  Microtus
Vole longicaudus
Heather Vole Phenacomy
intermedius
Town s e Scapanus
Mole townsendii
Coast Mole Scapanus
orarius
ShrewMole  Neurotrichu

gibsii

m on either side of the line; therefore, areas >1.5 km long require >1
trapline.

pitfalls should be buried flush with the surface (Figure 7). If sponges or
other materials are added to the pitfadl distance from étop of the
added material to the top of the
high watertable, a few large stones placed on the edge of the can (placed
to minimize the obstruction to shrew movement) will weigh the can

down. Alternatively, traparcbe moved up to 5 m away from the

waterline.

traps should be placed within 5 m of water, taking advantage of
naturally occurring features that are important to shrews, such as

logs, that might funnel shrews into the trap (place pitfalls adjacent

to logs on the side close to the water and drift fences perpendicular

to the log to funnel shrews to the trap)Where no logs are available,

or where logs are parallel to the waterbody, drift fences should be placed
on either side of the pitfall (ftowards waterugotand) to funnel shrews

into the trap (Figure 8).

Use drift fences that are about 30 cm high and a minimum of 3 m long,
and placed with the bottom against the ground (Figure 8). For ease of
installation, drift fences can be made from any materia¢stl§fiagid

to create a barrier. For example, use clear plastic sheeting stapled to
wooden pegs or other support (Figure 8). In more visible locations, using
dark material attached to thin wires will make the drift fences less visible.

pitfalls shouldb® 20 c¢cm deep and O 15.5 cm
The use of similagized traps will ensure consistent sampling effort

across projects. The use of two #10 coffee cansaghact together

provides a suitable pitfall (Ssxtion && supplier informatn). Use of
alternate pitfall trap types that meet the minimum size requirements
mentioned above are acceptable.

if any rain is expected, at least one of the following methods should also
be employed:

o the pitfall should be sheltered from rain by placing type of
cover over the trap that is high enough that it will not deter
animals from entering the trap,

o the pitfall should be equipped with a small sponge in the bottom
of the trap to absorb extra water (make sure the trap is deep
enough), or

o Both ofthe above.

consultants are expected to make every effort to ensure that no Pacific
Water Shrews are killed during the suAleyraps should be

immediately closed and/or removed if a Pacific Water Shrew is
captured, unless the operation is a salvageatipe.
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Figure 9. Voles (here a ldaged vole) are

heavierbodiedand have wefurred ears and g ST

mediumsized eyes. EcoLogic Research pht  Figure 10. Deer mice have
large ears and eyes.
EcolLogic Research photo.

]

1 the optional use of Longworth or Sherman livetraps (Longtypeh
traps preferredip addition to the use of pitfall traps is encouraged.
These traps should be equipped with both food and bedding and
checked on the same schedule as tladl pigips.

1 Minnow (gee) traps are efficient at capturing Pacific Water Shrews, and
consultants are encouraged to consider using these traps (modified) in
addition to pitfalls. The traps should be modified so that the top of the
trap is out of the watema@ a platform is provided for shrews to get out
of the water. Food can be placed in a small plastic cup and tacked on to
the platform. Contact MOE for instructions and illustrations on how to
modify these traps. Shrews killed in minnow traps while saioplisig
should be recorded and reported to the B.C. Conservation Data Centre,
and specimens submitted to MOE.

1 These guidelines represent the minimum effort that should be
expended in a sampling survey for Pacific Water Shrew.

2.6 ldentification of Pacific W ater Shrew

Consultants should access the small mammal ID guide (Nagorsen 2002),
available from the Ministry of Environment (see ligettion §.This key
is the most recent for identifying small mammals in B.C.

There are 5 shrew species that ovér&pange of the Pacific Water Shrew
(Table 1), but Pacific Water Shrews are unlikely to be confused with most
other small mammal species that are found within the Lower Mainland.

Shrews have a long narrow snout, smaltlisbinguishable ears, small eyes,
and have small claws and palms (not enlarged) on the front feet; features
which distinguish them from most other small mammals (Figures 3, 4 & 11).

Voles are heavibodied with small (but larger than shrew);furedd ears

and mediunsized eyes (Fig@g and mice have large, unfurred ears and
large eyes (Figure 10).
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The overall body length of the Pacific Water Shrew averages 15.4 cm, 7 cm
of which is tail. The average weight is 13.2 g. The fur is dark brown to black
dorsally and dark brown ventralhe(underside can be lighter in the winter).

Figure 11. Closgp photo of the hind foot of a Pacific Water
Shrew. The fringe of stiff hairs is clearly visible. Leigh Evans |

The species is unlikely to be confused with most shrews-tlcatic&orex

cinereuS. monticql8strowbridgandS. vagra(iBable 1) are considerably

smaller (average < 12 amtt a | l ength, and O 7 g i
fringe of stiff hairs that are present on the feet of the Pacific Water Shrew
(Figs. 4b, 11).

Pacific Water Shrews may be most easily confused with the American Water
ShrewSorex palustrgich is alsolarge shrew that has a sanuatic

lifestyle. The American Water Shrew (average 15.2 cm length, 10.6 g) tends
to be slightly smaller than the Pacific Water Shrew, but the diagnostic
difference between the species is the dark grey to black dorsalafur with

white belly and fmoloured tail of the American Water Shrew (Figure 12).

Figure 12Sorex palusftap leftd Richard Forbes photo) has a white belly anc
bicoloured tail whil8orex bend(below righ® Denis Knopp photo) is a more
uniform brown/grg with a unicoloured tail.
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3 Best Management
Practices for Habitat

The following are suggested guidelines for maintaining Pacific Water Shrew
habitat in the Lower Mainland. These guidelines should be intpteimen

areas with moderate or high capability water shrew habitat, or areas where a
Pacific Water Shrew has been captured or positively identified.

3.1 Habitat protection

Leavel00 m wide areas of protective halitegrever possible on either side

of currenty suitable or ultimately capable Pacific Water Shrew habitat, or in
areas where Pacific Water Shrew is known to occur. Habitat suitability and
capability can be assessed using a habitat ranking system developed for the
recovery team (Craig 2009), and knmeeapied locations can be requested
from the B.C. Ministry of Environment and Conservation Data Centre.

Within the protective area (100 m on either side of a stream, 100 m on either
side of an occurrence, or 100 m area around a wetlandj)pémivactivies

such as the construction of a small walking trail (following guidelines
outlined in the stewardship documen
occur in the outer 40 m, increasing the value of the area to the surrounding
community, with minimal impaas the protective area. However, no

significant construction or habitat alteration should occur anywhere within

the protective area.

If low or nil suitability habitat occurs within 100 m of moderate or high
suitability habitat, the habitat ranked as tavil should be included in the
protective area and restored to a suitable condition (unless naturally
unsuitable).

Implementation of a large protective area has many benefits:

1 Protection of habitat important for the letegm survival of the Pacific
WaterShrew.

Increasing habitat connectivity for Pacific Water Shrew.

Protection of habitat important for a wide variety of species of animals,
plants, birds (many bird species require large areas of habitat for it to be
suitable), and fish (depending on thmtatprotected).

1 The longterm effective protection of the stream or wetland and all of its
ecological processes and biodiversity.

In addition, recent studies and guidelines have reporteddhan
greenways are highly valued by members of the commuyiand
property values in the proximity of greenways are higher than
elsewhere (DFO/MELP 1994, Quayle and Hamilton 1999, Curran
2001). This benefit is then passed on to local governments through
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higher taxes.Quayle and Hamilton (1999) reported propeling \lacreases
from 10% to 15% funds that might provide for a significant amount of
green space preservation by local governments.

3.2 Watercourse & wetland crossings

Placing roads across streams and through wetlands destroys and fragments
habitat by creatinbarriers to the movement of small mammals and other
wildlife species. In addition, roads affect wetlands up to 2 kneagvay (

through loss of native plant and animal species, increases in invasive species,
etg, although it may take decades to shewfthcts (Findlay and Bourdages
2000). The following suggestions 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).

1 Move the crossingnd all associated roadways and structures away from
known or potential Pacific Water Shrew habitat.

1 Use bridges over streams and wetlands instead of culverts. This ensures
greater continuity of habitat below the bridge and the retention of natural
vegetabn. Bridges should be long enough to have no impact on the
stream or wetland (including pilings) withind®@@on area of the bridge
structure (most Pacific Water Shrews are captured < 60 m from a wet
area). This will also minimize requirements for rgméother
interventions that limit bank erosion. Natural plant stock should be
planted to replace any vegetation removed during bridge building within
100 m of the stream or wetland. In areas where plants cannot be
establishede(g.under wide, low bridg), pools or coarse woody debris
(e.g.logs) can be placed to increase cover and foraging habitat for shrews.
SeeSectionfér further detail on restoration.

9 If culverts are used, they should be {diyaeter (at least 2 m diameter)
with open bottompenbottomed pipe arch culverts will increase the
connectivity of habitat by maintaining a natural substrate. Closed bottom
culverts should not be used. Natural plant stock should be planted to
connect the remaining natural vegetation and create a patbugly
the culvert. Debris pits should be avoided, because these discourage the
use of culverts by small mammals. Culverts should not be longer than 30
m and should not have large drops that would impede water shrew (or
fish) movement. On long culvettsit are dark in the middle, consider
the use of grates that will allow light and rain to enter.

Road RighOf-Ways (ROWSs) should be minimized around bridges to
maximize the amount of natural riparian vegetation. Areas around the bridge
that have been moifl should be replanted with advanced native tree and
shrub stock. Shrews and other animals avoid travelling in the open; the
placement of vegetation or other cover structures (such as logs) along the
ROW will increase the connectivity and suitabilitglofai (seSectionfér

further detail on restoration).

The use of armouring of stream crossing structures, especially culverts,
should be avoided as these walls can limit escape options for shrews in the
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current. If armouring must be used, providingriame structure g
obiowall sé6, i mb edjdtandlow shrewsdo,escapethee t at
current.

3.3 Riparian vegetation & Coarse Woody
Debris (CWD)

Pacific Water Shrews, fish, and other species are dependent on the presence
of riparian vegetaticand Coarse Woody Debris (CWD) along streams and
wetlands. Planting of native vegetation and retention or introduction of

CWD can increase habitat connectivity, improve the condition of the aquatic
environment, and minimize erosion and sedimentatioeim®dPlantings

should include shrubs to provide low cover for shrews and large trees for
high cover and to maintain a moist mwnmate. CWD should include all

types of debris that would naturally occur at a site, especially larger items
such as downedature trees. S&ectionfér further detail on habitat

restoration.

1 Maintain native trees and shrubs and CWD in the riparian zone and in
the ROW adjacent to the waterbody to minimize erosion and
sedimentation effects.

1 Restore native riparian vegetatimh @WD along degraded waterways
to improve water quality and the suitability of the habitat for many
species. S&ectionfér a detailed description of habitat restoration for
this species.

1 Plant and maintain native riparian vegetation (shrubs andricees)
maintain or introduce CWD along open watercowggdif{ches) to
create suitable habitat for many species, especially if the watercourse is
connected to forested areas nearbyS&am®nfér a detailed description
of habitat restoration for thspecies.

91 During municipal works, planting native riparian vegetation (shrubs and
trees) and maintenance or introduction of CWD as soon as possible after
the project is completed will provide important habitat for a variety of
species, reduce the colotiaof invasive and nemative vegetation,
and help to control sedimentation. Seetionfér a detailed description
of habitat restoration for this species.

3.4 Connectivity of habitat

Habitat fragmentation is a threat to the ability of Pacific Wates Simew
other species to move across the landscape and recolonize areas from which
they have become extirpated. To minimize habitat fragmentation:

9 Consider the landscape context of development. Protection of habitat
that appears to have limited vatugifon fishbearing streams, small
forest ponds, small areas of habitat, areas of low suitability) can maintain
habitat connectivity between larger or more important habitat fragments
(i.e, serve as corridors).
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1 Expand protected areas. Increasing riparid@cpion around streams
and wetlands adjacent to parks, riparian greenways, or other protected
areas will increase the overall protective ability of the area, and increase
its connectivity with the surrounding landscape.

1 Minimize the effects of barrierst@vement (such as roads) by creating
crossing points (using either bridges or open bottomed culverts) for
animals.

3.5 Management options

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

potential Pacific Water Shrew habitat, the use oftha b i t at c o mp e
process by developers to gain approval for development should be avoided
whenever possible.

In developments close to riparian areas, require the developer to include a
fence and signage placed at the edge of the protective afeacd hdl

provide a clear limit of the development boundary and will limit
encroachment. Fences also are useful to limit access by domestic dogs and
cats into the riparian area.

Developments should use principles of Integrated Stormwater Management
(ISM). In general, natural flow regimes and sensitive habitat should be
maintained whenever possible. Further, stormwater should be cleaned and
returned to ground at or near to the site of production and any detention
facilities used should be minimized, béna from the natural watercourses
and not be placed near habitat for this species. Detailed information on ISM
is available from the Ministry of Environment and Greater Vancouver
Regional District, including Best Management Practices (seeSetbi in

7.9. ISM can be addressed within Official Community Plans (OCPs),
Neighbourhood Concept Plans (NCPs) and/or Comprehensive
Development Plans (CDPs). Planning in the early stages of development is
important to avoid water quality and quantity issuesaasdonith paved
watersheds.

Consider preactive protection of riparian habitat such as the establishment

of Streamside Protection Zones or the use of Development Permit Areas
(DPAs) around streams and wetlands. Development Permit Areas can ensure
that work around riparian areas is guided by regulations set out in the DPA
and the Official Community Plan (if one exists). The DPA could be used to
establish a minimum buffer size (larger than the minimum required by
Department of Fisheries and Oceans Caaaolad all waterbodies. This

will ensure that streams and wetlands that do not support fish or contribute

to fish-bearing streams, but are important habitat features that support many
wildlife and plant species, are maintained in the landscape.

The wordingcould be similar to:

1 The Municipality/City of considers the preservation of
streams and wetlands to be important to the maintenance of local
biodiversity and ecological processes. Therefore all areas within 100 m of
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wetlands and watercoursaesénbeen designated as Development Permit
Areas, known as Watercourse Development Permit Areas (WDPAS).

1 All development applications for projects that will occur within a WDPA
must comply with the requirements for an assessment of the effects of
the projeton the Pacific Water Shrew, as outlined by the Pacific Water
Shrew Recovery Team.

1 Prior to commencing an environmental assessment, the developer must
contact the Ministry of Environment to obtain the most current Pacific
Water Shrew BMP guidelines.

1 The ceveloper is fully responsible for the costs required to assess the
potential effects of the project on the Pacific Water Shrew.

1 If sampling for the Pacific Water Shrew is necessary [see decision
flowcharts irSectiorj the developer must follow the samgplprotocol
included in this document.

Additional information on development permits, and examples of wording
of development permits is provide®ection 6.9

Conservation covenants or stewardship agreements are a useful way of
ensuring the lontgrm prdection of urban habitat. Landowner education,
site visits, and emanaging conflict issues are important components of
covenants. Consider working with conservation organizations to inform the
public about land stewardship options SeetonahdSeadin 6.4or further
information.

The success of restrictive covenants can be improved by including a
landowner education and site visit component. Land Trusts or other
conservation organizations can be appointed to hold and oversee covenants.

Predation byamestic cats is a potential threat to Pacific Water Shrews. In
urban areas, consider programs to increase the awareness of the potential
impacts of domestic cats. Encourage pet owners living near riparian areas to
equip cats with belled collars and fefffceudable habitat.
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4 How These Guidelines
Differ from Fisheries
Regulations

The primary difference is that Pacific Water Shrew BMP guidelines
emphasize the importance of the riparian zone and the inclusiorfishnon
bearing and isolated waterbodiesdanhected to or discharging to fish
habitat), as well as nolassified bodies (such as ditches).

The focus of fisheries guidelines and regulations (e.g.,Festherats Axtd
provincialStreamside ProtectiovitAdts Riparian Areas Regulatiang, the

fish bearing and fidlood producing (connected tributaries) aquatic
environments. Guidelines and regulations for buffer size and activities
conducted around strearagy(road building) are designed to minimize

impact on the wstream habitat. Agities around waterbodies that are not
connected to fisbearing systems are not regulated. However, these types of
habitat €.g.swamps or marshes in or adjacent to deciduous or coniferous
forest) are suitable habitat types for shrews.

Pacific Water $béws live primarily in the riparian zone adjacent to streams
and wetlands. Most often, they are captured within 60 m of water bodies.
This shrew is a semuatic species that forages extensively on aquatic
invertebrates, which in turn are dependent oprésence of good quality

aguatic habitat. This species also is dependent on the conditions associated
with the riparian environment. Fisheries guidelines protect only a small
portion of the riparian zone. In contrast, these guidelines emphasize the
protedion of the entire riparian zone. The 100 m protective area will buffer
the riparian habitat and its microclimate in thetknng against edge effects,

such as changes in light, temperature, wind, species presence, and presence
of invasive species assiedavith removal of the surrounding forest, as well

as potentially increased-afhof oil, water, pesticides, fertilizers and road
debris which are associated with urban or agricultural land development and
use. See Chen al(1993), Cheat al(1995)Kelsey and West (1998),

Findlay and Bourdages (2000) for some discussion of changes to the riparian
zone associated with edge effects.

Development guidelines from the Department of Fisheries and Oceans
require buffers as small as 5 m under certainioasdMillar et al. (1997),
however, suggested that even buffers 15 m to 30 m wide may be insufficient
to protect even the aquatic environment over the long term, and instead
proposed fisheries management zones at least 30 m to 50 m wide. The
current guidees do not provide sufficient protection for Pacific Water

Shrew habitat (Galindaeal and Runciman 1994, Pacific Water Shrew
Recovery Team 2008).
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5 Habitat Rehabllitation

Fisheries rehabilitation efforts normally include improvements to the stream
channebr wetland and surrounding riparian zones that can also benefit
Pacific Water Shrew. However, it must be stressed that fisheries
rehabilitation efforts are designed to maximize benefisti@am

organisms, not riparian organisms. Extra efforts arevdinited to ensure

that the streamside area is immediately and ultimately suitable for organisms
such as small mammals.

Habitat restoration should not occur where habitat is rated high or moderate
suitability. This assessment should be done prior halaitst restoration

work commencing. Minor restoration works such as the removal of garbage
may be warranted but should also be done with caution. Where the presence
of Pacific Water Shrew is documented, no habitat changes should occur
within a minimum 0100 meters of the occurrence.

Placing significant amounts of Coarse Woody Debris (E@/I0gs or root

balls) in the stream channel or wetland will create travelways for shrews and
provide a substrate for aquatic macroinvertebrates to enhance faaraging
shrews (Figures 12 & 13). Material can be placed to ensure it does not
become a barrier to fish passage.

Figure 12. Creating habitat by placing logs to create pools and provide
routes, and planting riparian vegetation to grow and shade the stream,
provide habitat for Pacific Water Shrews and fishogmResearch photo.

PlacihgCWDd.g. stems O 6 c¢cm diameter mini
12 cm diameter with bark still attached) adjacent to the stream channel or
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wetland will provide important cover (Figure 13). A properly connected
network of logs and brush piles along the banks will provide secure travel
routes. Connectivity should be emphagizamhtiguous cover is an

important attribute. Riparian plantings @lso 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 vegetation (and/or CWD) alonge¢henst

or wetland bank will provide secure travel routes. Connectivity should be
emphasized contiguous cover is an important attribute. CWD can also be
used to help network travel corridors.

Because suitable habitat can take a long period of timelap devareas

where habitat has been rehabilitated it is crucially important to maximize
retention and placement of CWD and riparian plantings to ensure adequate
cover is available for small mammal travel. Lack of cover will result in higher
rates of preden and will thus, at least partially, nullify restoration efforts.

Figure 13. This manade fish spawning channel has lots of logs which ai
benefit to shrews, but it was seeded with grass, and no riparian vegetati
planted, limiting its usefulsdas water shrews. EcoLogic Research photo.

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

Connecting adjacent marstsgamps or streams by planting riparian

vegetation, placing logs and other CWD, or by creating a water channel will
increase the effective habitat area for water shrews.
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