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TheGhost Watershed Alliancgocietf2 @WAS) visioisto preserve and enhance the
integrity of the ecosystem in th&host River Watershedhe GWASeekdo identify
ecosystem and environmeatissues affecting the watershed of the Gh@éaiparous, raise
public awarenessand work towards resolving these issues.

ThisPhase 2eport examineghe merits of Beneficial Management PracticB8AP andwas
prepared under contract to GAS byALCE&andscape and Laade Ltd Ghost Watershed
AllianceSociety gratefully acknowledges Alberta Ecotrust FoundaBomv River Basin
Council and the Calgary Foundation their financial and noffinancialsupport of this
project.

Disclaimer

The informatiorpresented in this document was compiled amérpreted exclusively for the
Ghost Watershed Alliancgociety byALCES Landscape and L-agd Ltd. as an assessment of
the cumulative impacts dand-uses in the Ghost Rivevatershed study area. ALCES
Landscape and Langse Ltdhas exercised reasonable skill, care, and diligence to assess the
informationacquired during the preparation of this report, but makes no guarantees or
warranties as to theccuracy or completeness$ this information. The information contained
in this report is basedpon, and limited by, the circumstances and conditions acknowledged
herein, and upoimmformation available at the time of its preparation. The information
provided by others is believéa be accurate but cannot be guaranteéd.CES Landscape and
Landusedoes not accept any responsibility for the use of this report for any purpose other
than the assessment of cumulatilend-uses in the Ghost River Watershed study aaied

does not acgat responsibility to any third party for the usewhole or in part of the contents
of this report. Any alternative use, including that by a third partygryr reliance on, or
decisions based on this document, is the responsibility of the alternativeruserd party.

Fecific analyticabr methodologicafjuestions concerninthis reportcanbe directed tathe
ALCES Group atvw.alces.ca

A narrated powerpoint presentation describing the key findings of this project is available as
a youtube video and can be viewed http://www.youtube.com/watch?v=x7ZTpwavwo ¥
this link becomesiactive, please conta&WAS or the ALCES Group for a aetive link.
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EXECUTIVE SUMMARY

The watershed of the Ghost River lies in the upstream shadow of the burgeoning metropolis
of Calgary ands surrounding bedroom communitie$he GhosRiver watersheghossesses

an exceptionalabundance of natural resources, including forests, grasslaivdss, diverse

flora and faunaand majesticscenerylt also hosts an abundance e@dnsumptivenatural
resourcesncludingwood fiber, livestock foragéyydrocarbonsand wildlifeand fish During
recent decades, a rapid increase in intensitg@ferallanduseshasoccurred, as forestry,
livestock grazing, oil and gas extraction, ruesidential hunting,and nonmotorized and
motorized recreatiorhave allgrown to satisfy increasingegionaldemand

The historical management paradigm of the Government of Alberta for the East Sltyess is
described ad Y dzf (i A LDhisSstradiegySfiectsthe belief that multiple overlappingand-

uses can ceoccur without meamgfully compromising the performance of key ecological
social,and economic indicators. Increasingly, quantitative and subjective assessments by the
scientific community and the public have shown that the laidagz nature ofthe

3 2 @S Ny émBlypié @s& formulais no longer serving society wet 2011 a Fhase 1
repotSElF YAYAyYy 3 (KS O dnbidesshsilisudd BndGs& wighid thé Ghast  «
River watersheddentified a number of challenges tmaintaining acceptable performance
levelsof ecologicd industrial and recreationndicators. Projectionsusing the ALCES
landscape simulatafwww.alces.caquantified past andpotential future declines irwater
quality, recreation potential, fish and wildlifedicators and problems with sustainable
forestry. ThePhase | reportan bedownloaded from
http://www.ghostwatershed.ca/GWAS/Home.html

The Ghost Watershed Allianc@ciety receivedfunding fromthe Alberta Ecotrust Foundation

and the Calgary Foundation to explore and asbeseficialmanagement practice@BMBP

that havethe potential toimproveperformance ofindicatorsrelative to thebusinessas
usual(BAU)practicesexplored in Phase Throuwh a series diour independently facilitated
workshopsthe GWASought to engagéocal and regional communitiesecreationalistsand
governmentrepresentativesn exploringpotential solutions to enhance sustainable land
stewardship for the watershednformation obtained from these workshops was augmented

with data obtained from other relevant projects examining the interface betwBbtPand
SO2t23A0Ff 3A22Ra YR aSNBAOSA Ay ! fo0SNIFQA

Based on guidance obtained frddMPworkshopsand otherstudies (Southern Foothills
Study, Upper Bow Basin Cumulative Effects Study, South Saskatchewan Regional Plan), the
followingissues andBMPwere explored for the Ghost River Study

BMP -Accelerated rates afeclamation of linear features such as seismic lines, minor roads
inblockforestryroads,and nondesigrated off-highway vehicle trails

Issue High level of landscape fragmentation

Issue High levels of vehicle accessibility
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BMP. -Restriction of offhighway vehicldOHV)activity to an engineeredand designated
OHMrail system that minimizes adverse effects on erosion and wildlife and provides
safe and enjoyabl®HVactivity.

-Enforcement increased to minimize elfighway vehicle use on nesesignated trails
and contain use ta designatedvehick trail network

Issue High Level oiVatershed Discontinuity
BMP. Increased eplacement oftwashed aité or shungg & (i NBeHsY O

Issue Loss of Riparian Habitat, Forest Structure, Wood Security

BMP. -Reduction of current annual allowableréstryharvestcommensuratewith increased
in-block retention of treesand increaseduffersalongwatercourses and ephemeral
streams

Issue Reduced Water Qualitjfrom Hevated Nutrient Runoff

BMP. -Increased protective iffers along streamund withincutblocks and in croplands
-Restrictions of livestock from streams through-sfifeam watering andsalting
-Accelerated reclamation of unvegetated trails that are not part of the designated trail
network

Issue Reduced Water Quality caused Iwimanwaste
BMP. -Provision ofsanitation facilitiesat trail heads and designated campsites
Installment of advanced septic field technologies at rural residential sites

wSft | (A doBsingsgasuSugtS A Y dzf IsiindlaeyadldptiotioKb&neficial
management practices in the Ghost River Watersimegrovedall ecological indicators
Landscape level improvements in ecological indicators incladgetrease in Grizzly Bear
Mortality index, an increase in thedex of Native Fismtegrity, animprovementin water
guality, anincrease in recreatiopotential of the watershedand alevel of forest harvest
that ismore likely to besustainable

The results of this study highlight the significant opportunities to government agetemebs,
usesectors, and various recreational groups, to minimize loss of ecological goods and
services and improve the sustainability of the Ghost River Watershustfication for
adopting these practices are equatlgfensiblefrom social, economic, and ecological
perspectives. This work by tlighost Watershed Alliancgociety is intended to catalyze a
new conversatiorabout sustainable management of the Ghost Rivatershedbased on full
cost accounting of a comprehensive list of performance indicaldrs.takehome message
of this project is decidedly prlmanduse, but one in which larglse decisions functionally
G2LIGAYAT S¢  affixiite of so&acandmic &nd ecological indicators.

Although this Phase Il report is written with the intent that it is a stafwhe document,

stakeholders are encouraged to read the Phase | report as it contains additional information
relating to thebusinessasusualscenaro.
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Inthe summer ofl859, the Palliser Expedition was explorisguthwest Albera on
horseback

Dr.JamedHector said tdPeterErasmusa Metis hunterand guide on the Palliser Expedition
dYou must prepare yourself and your associates to adjtest new order in
this country.The progress of civilization renders this inevitaldle

Captain John Pallisadds,
& our work with our expedition is but a phase of things to come. All

the great territory now sparselyopulated by a few wanering
tribes will someday be the homes of thousands of prospasgeople
engaged in agricultual pursuit, stock raising, and otheindustries
that always follows the settlement of vacant lands

Extracted fromBuffalo Days and Nights
Peter Erasmusas told by Henrffhompson.
Copyright 1999. Glenbow Institute.
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TheGhost River Watershetudy (Phases1and@) y 6S&a4G 06S RSFTFAYSR | a a
truestsen§ 2F GKS GSNXY® ! & RSTAY S&formed by divituald J&aRsh | >
or networks of volunteers. Citizen scientists often partner with professional scientists to achieve

common goals 0 .

There exists a broad understanding by citizahs reside recreate, and work in th&host River
Watershedthat this basin is undergoing a profouadd troublingtransformation These degrading
changes are not the result of an intentional objective by governing bodies, but rather the inevitable
outcome of an outdated management paradigm that no longer serves citizens well on a landscape
that has become so busy with overlapping land uses.

The citizens of th&host River Watersheate requestinga new management approach from
municipal and provirial goveenmentthat is systemsased, integrative in nature, and founded on
ecological principles. The new management approach being advocated for this region is not a
conservation strategyper se, but rather a priusiness ideology that requires plannarsd land use
sectors to demonstratsustained high performance across a meaningful range of social, economic,
and ecological indicatordnherent to this management philosophy is the recognition that@teost
River Watersheds finite inboth size andin ability to sustainably produce a broad range of
commodities (water, wood fiber, wildlife habitat, livestock, forage crops, recreation, and
hydrocarbons).

The catalysand foundationof this study was th&host Watershed Alliancgociety (GWAS), which
initiated an important discussion in 2010 about sustainable landnu#igs key watershed west of
CalgaryThe Ghost watershed is responsible for ~7% of the flow of the Bow River upstream of
CalgaryA project of this natureequired technical expeide n the useand interpretation ofland use
simulationmodels. This was performed by the ALCES Landscape and Land. tesanh t8imulation
models are only as good as the information that is placed within them. In addition, the scenarios
these models exploraeed to be guided by a diverse stakeholder community who understand that
GoKr ¥2 RSt A& FNB y2i0 dzaSR (2 & LINB R xh likély oltdofes &f dzii dzZNBS
plausible andtontrasting scenarios. The workshops that were sponsored by tha%Mf this project
were critical to achieving #tse perspectives and all citizens and land use representatives who
participated in these important discussions are thanked for their contributions.

(@]

Following the completion of the first drafthe project managers chose to distribute the report for

critical review to several experts in the fields of hydrology (Dr. Bill Donahue), fisheries science (Lorne
Fitch, Dr. Michael Sullivan), forestry (Tim Barker), and wildlife (Dr. Steve Hererro). The quality of the
report wassignificantlyimproved by thé thoughtful and constructiveomments

Most of all, the project organizers would like to acknowledge the government, for they perform a

critical role in defininghe policiesand practices that will ultimately spa the socieeconomic and

environmental performance of this landscape. Alberta is at a em@ads in terms of the principles

that are chosen to define our regional management plans. The nascent Alberta Land Use Framework,

properly structured and deployedan lead to balanced land use plans that serve future generations

as well as they do fggeopletoday. Our civil servants play a key role in meeting the diverse

expectations of f 0 S dkizensEhis reporg reflection of the learnings of the watersReQ&d OA G AT Sy &>
is intended as a catalyst for an overdue conversation between governments and the people who live,

recreate and work in theGhost River Watershed
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3. THE BIOPHYSICAL STAGE

The Ghost River Watershed and Study AFegurel) is located upstream of Calgary, Alberta and
within the larger Bow Rivdryasin. This Ghost Study Are&2;948 ha in size, spans significant
elevational variation that includes the naturgubregions of alpine (>2300 m a.s.l.), subalpine (1,600
2,300 m a.s.l.), montane. (1,300600 m a.s.l.), and foothills1300m a.s.l.). Rugged mountains,
steep sided ravines and flat valley bottoms characterize this landscape. Dominant overstory tree
species include white sprucBi¢ea glauch lodgepole pineRinus contorty Engelmann SprucPitea
engelmani), subalpine firAbies lasiocarpa and trembling asperPopulus tremuloidgs Tree species
composition changes markedly based on elevatiolefieand soil properties.

The climate is characterized by long cold winters and short cool summers (Janz and Storr 1977).
Average annual precipitation varies greatly with elevation, from <500 mm along the foothills and
montane , to ~800 mm in the subahgi and alpine zones (McKay et al. 1963). The coldest month is
January and July is the warmest. Warm winter winds (Chinooks), created by dry air desssexling
leeward from the Rockigdrequently remove all or significant amounts of snowpack duringewint
months.

Wildfires have been a dominant natural process shaping the composition, structure, and age class of
plant communities in this region since the retreat of glacial ice sheets several thousand years ago. The
heterogeneity in plant communities cresdl by fire contributed to equally diverse floral and faunal
communities During the past century, fire suppression has reduced the frequency and extent of
wildfires, andthis hadead to a forest biome that is older than those found in-@elumbian times

N
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4. BACKGROUND AND PRINCIPLES

TheGhost Watershed Alliancgociety GWAS3¥ecuredfundingfrom Alberta Ecotrust and
the Calgary Foundation to assdmmeficialland management practices in th@host River
Watershed Thesemanagemenpractices were explored to hegnsure sustmableland
uses within the area whilmaintainingthe natural features and processtsat local
residents, regional populations, amelcreatioralists have always enjoyed.

The GWAS wigdd to explore modelling scenaridbat would help develogustainable
land usestrategies andwould alsoengage industry, government, recreationadistndthe
local and regionatommunity in thediscussion ofand use within the watershed.

Aseries of facilitated public meetingsnductedby the GWASvere designed to engage
this discussion anldad a set of underlying principléisat guided the process

¢ Inclusivenesg It wasimportant that stakeholdersvere given the opportunity to
express their views antd be heard in a timely manner to meet the project deadline
of June 2012Stakeholders includkthe people who livd in the areayesource
extraction companigsgovernment, recreationalists, and othieterested parties.

o Opennesg; All results of the study, as well as the procegste available to the
public. Therevould be no hidden results or reports. Personal privamuld be
subject to the Freedom of Information and Protection of Privacy Act.

e Clarty ¢ Informationwaspresented in as simple and clear a manner as possible to
make it understandable to the lay persahpughsome of the information and
planning issuewsere complex.

e Effectivenesg; The studysoughtto identify specific objectiveghroughlocal action
and public knowledge in order to achierasults It wasnot sufficient to simply
review the challenges and create another report for future consideration.

¢ Timeliness; Significantdevelopment iplannedfor the study area, driven by
economnic and population pressures. The procHssrefore neededto movequickly to
address issues befofarther developmentunfolded

¢ Flexibility ¢ Planning is a dynamic proceasd while the ALCES Group and GWAS
organizeal the process as carefully as possibleyaisimportant to be open to
adjustmentsthat couldaddresaunforeseen circumstances.

e Optimism¢ It wasimportant to recognize the opportunity to natnly prevent
damage, but tactually improve the watershe€harge is ineviable, but all
stakeholders werehallenged to examine ways their actioc@muldimprove the visual,
ecological productive and cultural aspects of this special place.
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4.1 COMMUNITY OUTREACH PROCESS

The workshops were a key undertaking to identifyvisions, attitudes, and solutiosets held

by a diverse stakeholder communi§.l OK @2 NJ] aK2LJ g & QJleyFuiBeNS R
of the Ghost River WatershedExploring SolutiodsParticipants were invited to hosheir

own discussion topics oissues, challenges or opportties when it @ame to the future of

the Ghost River Watershed heworkshopfacilitatorswere responsiblefor recording

electronic notes from workshop participani.docunent was produced which containede
unedited discussin comments captured and wrén by forum participants. (See Appendix E;
available as a separate document).

Aninvitation was sent to a wide range of potential participants, personal contactsaasd
advertised in local newspapefSee following page)

Information and ideas from the workshops were assessed by the ALCES modelling team and
where possible used to devel@pseries of beneficial amagement practice@BMP for

evaluation in this PhaseBMPproject. The ALCES model was medifin structure to
accommodatethe specific land usBMPlevers, and parameterized with the best available
information to explore their consequences. Specific technical questions on model function
and its simulation oBMPcan be directed to Dr. Brad Stelfox at bstelfox@atzes

The underlying philosophy of thtdmmunity outreach process was to provide an
environment that welcomed all perspectives and all users ofGhest River Watershed
The central belief was that the begpportunity for positive change in th&hostRiver
Watershedwould occur if all users were invited émgagen respectful dialogue about the
challenges and opportunities facing thegion.

Workshops were advertised by personalized enseist to representatives omanygroups,
organizations, busesses, government, and individuatailel). Where phone numbers were
known, GWAS members made personal phone calls.

Workshops were advertised in thréecal newspapers (Cochraigagle, Cochrane Times, and
Rocky Mountain Outlook) iorder to extend the invitation to the broader publithe

Cochrane Eagle wrote an article on the workshops before the May 11th and 12th sessions
Flyers were put up on local notice boards and at local busineassgn was posted beside

the road for theOpen House event.

Several followup emails and phone calls were complet&IWAS also contacted the National

Off Highway Vehicle Conservation Council (NOHVCC) agkangto contact and how to get
OHV groups involved.

Ghost River Watershed Cumulative Effects Study 13 ALCES Landscape and Land Use Ltd
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BACKGROUND
Many of us share the common goal of maintaining @teost River Watershedell into the future.

In 2011, a study was done of the cumulative impacts of current land uses @htbst River WatershedProjecting current

and proposed uses fifty years intoet future, this Cumulative Effects study showed that water quality, recreational
resources, along with fish and wildlife habitat, would decline if current and proposed land uses continue. This study can
viewed atwww.ghostwatershed.ca

It is important that we come together to create a sustainable future for this landscape. Through open dialogue and fran
RAaOdzaaAizys ¢S INB OFLI otS 2F azfdziizya 65 KIIgngesofihe & 3
Ghost River Watershewside within us.

OURGHOST RIVER WATERSHERUMS

be

G AYlF3A

Our upcoming series of workshops will begin the process of effective dialogue on the challenges and opportunities facipg the

Ghost River Watershe®Ve invite everyonénterested in theGhost River Watershe bring their best thinking on the
theme of the day, which is:

G¢ KS Cdzii GG RiEAWaierKh&® E LI 2 NAy 3 {2f dziA2y aé

28 GgAff dziAfAT S Ly 2dzi&d8ARS T OAf Al | hoatd. Fhy dpen-spacedn2thad will 3
enable us to set an agenda which incorporates the topics most important to each of us on this theme.

In advance of the forum, please consider questions such as these:

e What makes the GhodWaiparous area special f@u?What might ensure these special characteristics remain for
our children to enjoy?

e 126 YAIAKG 6S YLFEAYATS o0SySTA(la YR YAYAYATS fAl oA
e What might lead to increased opportunities for all users of this multiple use area?

e Howmight we improve water quality, recreational opportunity and resources, along with fish and wildlife habitg
in the Ghost?

Please bring your passion for t&host River Watershegour vision for its future, and your personal commitment to
learning anctontributing. We look forward to discovering solutions together at these upcoming sessions.

Yours truly,
Marina Krainer

Executive Director
on behalf of the Board of Directors @host Watershed Alliancgociety

Dates and Locations:

Saturday, April 28 9:00am¢ 1:00pm Cochrane Toyota Community Room
Friday, May 4 5:30 pmg 10:00pm Beaupre Community Hall

Friday, May 1 2:00pm ¢ 6:00pm Calgary Water Centre, Bow River Room
Saturday, May 12 9:00am¢ 1:00pm Ghost River Fire Hall Open House

You may #iend one or more sessions.

The Forums armited to 40 people per event

Please register by-enail at office@ghostwatershed.ca
noting the session(s) you would like to attend.
WSTNBAKYSy(ia LINEPOJARSR®E

—
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Tablel. List ofinviteesto BMPWorkshopgnot all invitees were able to attend the workshops)

Businesses:

e Cochrane Mountain Toys

e Cochrane Bow Ridge Sports
e Outdoor equipment stores

e The Crossing

e Capture the Flag Paigall

Alberta Equestrian Federation

Friends of the Eastern Slopes

Cochrane Environmental Action Committee
(CEAL

Cochrane Camera Club

Canadian Parks and Wilderness Society

e .NBEgalSNRA ! RISy i dzNERAWS

e Lazy H Trail Company
e Saddle Peak Trail Rides

Industry:
e Spray Lake Sawmills
e Direct Energy

Local, Provincial and Federal Govt

e Town of Cochrane

e City of Calgary

e Sustainable Resource Development
e Landuse Secretariat

e Tourism, Parkand Recreation

e AlbertaEnvironment & Water

e Countyof Rocky View

e MD Bighorn Council &&f

e MLA BanffCochrane

e Department of Fisheries and Oceans

NGOs and local groups:

e Ghost Hikers Group

e Morley Native Community

e Local developers

e Enviros Camp

e YAY3CORetre@2f R

e Local residents and Ranchers
e Community of Benchlands

e Waiparous Village

Ghost River Watershed Cumulative Effects Study 15

Yellowstone to YukoriY@Y

Alberta Wildernes#é\ssociatioAWA
Elbow River Watershed PartnershipRW/Ip
Trout Unlimited

Cows & Fish

GWAS Members

Calgary Area Outdoor Counc@AO¢
Biosphere Institute of the Bow Valley
BRBC and its members

Calgary Regiat Partnership

Action for Agriculture

Water Matters

Alberta Conservation Association
DucksUnlimited

Miistakis Institute University of Calgary
Ghost Stewardship Monitoring Group
ATV tours providers

ATV safety course providers

Quad, motorbike and 4xdlub
representatives

Alpine Club of Canada

Calgary Hiking

Individuals:

Motorized recreatbnal users whom GWAS
members kng personally

Non-motorized recreational users whom
GWAS members know personally

ALCES Landscape and Land Use Ltd
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2.2 FORUM AND OPEN HOUSE PROCESS

Numerous planning discussions were conducted between January and28@(Figure 2),

from which emerged the goal of ensuritige public sessions honoured and reflected the
guiding principles of section 2.thclusiveness, openness, clarity, effectiveness, iimesk,
flexibility and optimism

Theseguiding principlesvere first used while choosing a themghe theme had to be easy

to understand and welcomingo all viewpoints and userdhe planning grouphosed ¢ K S

Future of theGhost River WatershedExploring Solutiods Ay 'y STFF2NI G2 F 44N
cared about theGhost River Watersheahd were interested in exploring possible future

scenarios.

The design of the forums followed the structure of Open Space Technology in order to invite
and validate all perspeistes This enabled any participant to help create the agenda for each
forum based on the overall themén the forums, there was some overlap in participants and
agenda topics, though each discussion session was uriiseussion notes wetakenby

the participants.

Four forums were scheduled to run through late April and early,N8¢2 One discussion in
the first forum asked about attracting more motorized users to the foruhmat led to a
decision to sponsor an open house format on a day lacation aimed at making it easy for
motorized users to attend.

Figure2. Discussion by participantat Beaupre Community HalWorkshop 4 May 2012
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SUMMARY OF THEMES

Awide crosssection of usersvasinvited and the foruns were open to anyone who cared
about the future of theGhost River Watershe®ased on their responsgsoncernfor the
Ghost River Watershedasa common attribute of all participantSome of the themes that
emerged from the conversationsgere:

Ecosysten Awareness, Planning and Management

There wasonsensusmong the participants that more needs to be done to increase
awareness of th&host River Watershedsa sourceof drinking water for Calgary, as a
wildlandrecreational placelose to a thrivingity, as a gem of beautgndas a homdor
wildlife. Another outcome was thagreater effortshould beput into future planning to
balance the mangifferent and often competing demands the naturalresourcesof the
Ghost River Watershed

Sustainabily and stewardship of th&host River Watersheemerged as a topic of
conversation many timeg his includeduggestionso:
e Compileabaseline databasef ecosystem services and landuses relevant to the watershed

e Ensure that ecosystefinasedmanagemenplans are developednonitored and enforced.

¢ Join forces with aligned grougdie those working on the Ghost Reservoir Stewardship Plan
e Promotegreater public awareness of thghost River Watersheahd its challenges

e Encouragemore peopleto participatein nature-based recreation

Lack of Government Leadership

The public perceives@nfusingmessage from the Provincial Governmamwherewords and
actionsdo not match Thereare policiesandlegislation that seek sustainabtievelopment,
yetthere is virtually no enforcement of thexistinglegislation and supporting regulations
Furthermore there islimited funding formaintenance of existingfrastructure, facilities,
anddesignatedrails. These contradictory actiorfsom governmenitontribute to conflict
among different land use groups

OHV Use

Issues about ofhighway vehicle (OHV) use often arosevorkshopconversationsWith the

growth of Calgary and OHV sales, ther@dseasingressureand demandntheD K 2 & G Q &
watershedfor motorized recreationlt was the general view of workshop participants that

OHV useandnon-motorized usan close proximitys not compatiblein the watershedThe

current OHV trail systemwithin the Ghost River Watershed inadequatewhich may be why

someOHV use has been irresponsible and unsustainable in terms of its impact on the
regionalecosystemFor the most part, OHV users chose not to attend these workshops
ALISOALFE a2LSY K2dzaSé>x RSAAIAYSR FyR KSEtR Ay
access for OHV users to attend, was attended by only one OHYV user

Balance of Diverse Interests
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TheGhost River Watersheatea is enjoyed in many ways by many peoplaticipants
appreciated the opportunity to exchange perspectives and ideas about how to make the
Ghost River Watersheslistainable into the futureThere was a desire to be inclusive of all
users, no matter whether conflict currently existéthere was @&ense that respectful
dialogue among all usergould lead to effective and sustainable approaches.

A summary of information and feedback from the meetinguailablein AppendixE
(separate document)

5. CONTEXT FOR BENEFICIAL MANAGEMENT PRACTICES

In comparison to the Phase(BAU land use study, the PhasgBMBP project actively sought

to improve the performance of indicators through the adoption of a modified set of land use
practices and recreational activities.is recognized by the projeatvisors that the set of
BMPexamined in this study are not the only land management levers that should be
considered for improving the sustainability of tldost River Watershed hey are, however,
intended to reflect a thorough collection of improvedagtices that reveal insight to
stakeholders about the likely changes to indicator performance that could occur.

The indicatorsised inthe Phase IBMPproject were the same as used in the Phaseidy
(Figure3).

The Indicators of the Ghost Watershed Study

Linear Edge Density
Water Quality

Grizzly Bear Mortality Index

Fish Community Integrity “\—

Non-Motorized Recreational Potential

Forest Harvest Sustainability

Figure3. Performance indicatorsised inthe Ghost River Watershetland Use Study.
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These indicators were selected to help stakeholders answer the following question

Can the Ghos#Vaiparous landscape sustainably support ecological sendsegll as
aesthetic, recreational, agricultural and industrial demands for the future needs of our
children and grandchildren?

More specifically stakeholders wantetb know whethe the adoption oBMPwould affect
the outcome to thefollowing questions

e Will the landscapeontinue toprovideclean wate for downstream user?

o Will there be healthy natural areas providihgghquality wildlife habitat?

¢ Will the landscape satisfy mataed and normotorized recreationalists seekirggh
quality norrurban experiences?

e Will natural resource extractigrsuch adorest harvestremain sustainabfe

The ALCESsimulation modelwas used tajuantifythed NI y 38 2 F y4®ENZGE t  J1 NJ
water, wildlife, andorestindicatorsin the Ghost Rivewatershed The RN¢imulation

period, which is absent of all land use, infrastructure, esateationalactivities provides

stakeholders a reference point against which to compare indicator performance under a suite

of different land use trajectories and practices.

ALCESwas then used tassesd Y RA Ol 2 NJ G4 NByRa FTNRBY wmonn G2 L
well asa F 2 NB Olitutel(fext SDéyearsghanges using conservative estimatesanid use

development under bothbusinessasusual(BAU)and beneficial management practices

(BMPB scenariosAmong other benefits, the backcasting exercise allowanbeellerandthe

stakeholders to better understand the pace of historical landscape change, and to uses these

620 aSNBSRé OKIy3aSa I a 02y i BaekiastingkabdforeSastinti 2 NA y 3
results for bothBAU andBMPwere compared to the simulated range mditural variability to

assess areas of concern and opportunity.

An analysis of recreation activity levels and some economic metricsalsyeompleted All
findings presented in this report are from ALEE®del simulations, except where noted.
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6. SELECTION OF BENEFICIAL MANAGEMENT PRACTICES

The conversation dMPwasbasedon the initial findings othe Phase 1 reportAn
assessment of the cumulative effects of lamskedwithin the Ghost River Watershed, Alberta,
Canad& This report clearly indated the magnitude of reduction in performance of several
key ecological indicator3he purpose oBMPis to demonstrate that land uses can be
conducted in avaythat improves the performance of key social, ecological or economic
indicators It is importnt thatBMPbe considered realistic in terms of coshgineering,

social acceptancend regulatory practiceg€quallyBMPshould challenge current dogmas
and encourage stakeholders to explore alternative management practtasequally
important that the land use and landscape simulation model, in this case ALB&ES
structured to explore and contragAUwith BMP. While it is understood that current
ébusinessasusuaf  LINJ OG A OS & BVPRe#past décadiz (forfladd udek Bactices
are forever evolving), it is important to explore the benefits of fut@®Pby contrasting

them with currentpractices. Thisontrast provides stakeholders with a clear understanding
of therequiredurgency to accelerate the pace of adoptionBNIPto improve performance

of key indicators.

The final selection of thBMPexplored in Phase Il were informed by several sources of
informationand past projectsincluding:

Feedback of facilitateBMPworkshopsfor the Ghost River Watershed
Discussions wh Ghost Watershed Alliancgociety

Review of Government Policy and Legislatialberta Land Use Framewdtk
Southern Foothills Study

Upper Bow Basin Cumulative Effects Stbidy

BMPdiscussed by mulstakeholders within the South Saskatchewan Riveidal
Plan of the Alberta Land Use Management Framework

S A

Selection ofGhost River WatersheBMPthat met cost and engineering constraints was
addressed by referencing ti@MPphase of the Southern Foothills Stutipuring this study,
experts in each land use sector participated in sectoral workshops to conBixéselection

to those that are currently available to industry and can be deployed in aeffesitive

manner. FurthermoreBMPadopted by this study areoasistent in nature and detail with

those being actively explored by the Alberta Land Use Framework in the South Saskatchewan
Regional Plan

A summary oBMPadopted in Phase Il are providedTiable2. With the exception oBMP,
all other land use and natural disturbance regimes assumptions were identical between
Phase | (BAU) and Phas&8\ViP.
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Table2. SiImmary ofBMPassunptions adopted in Phase.ll

Activity KeyBMPLevers and Assumed Benefits
Cattlc_a 25% reduction in nitrogen and phosphorus loading from grass rangelands
Grazing 15% reduction in nitrogen and phosphorus loading from forest rangelang

reduchng nutrient input to streams bystrategic riparian fencing, oftream
salting, hard crossings, sensitive timing issues (spring), no aterWeeding
along streams. &lucng rangeland nutrient runoff byimproving range
structure through optimal grazing stegies (winter grazingof fescue,
rotational grazinggreater dependency on perennial grasses for forage).

Cropland Although croplands are currently small in area in (leost River Watershe(
some small pastures and forage crops do exist and as such the cropland
should be included in discussions BMP. 50% reduction in nitrogen an
phosphorus loadingo streamsby proper timing and application rates (bas
on phosphorus rather than iogen); better riparian management (perenni
crops alongall waterways); no till cropsmproved crop rotations; stoppin
expansion b croplands into native prairie, wetlandand improved pasture
emphasis on perennial crops rather than annual crops.

Forestry CutblockStructure By adopting a suite @MPthat include improvediparian
management on cutblocks (maintainingder buffers along mainstem rive
and creeks andot logging ephemeral strearjisby avoiding steep slopes ai
through increasedretention of green treeson cutblocks the following
improvements will occuri5% reduction in nitrogen and phosphorus loadi
and50% reduction in sediment loadj to streams.

In-block Forestry Roads Reducing regeneration lag of inblock roag
managingaccess on forestry roads; installing bridges rather than culverts.

25% reduction in Annual Allowable Cu&chievement ofcutblock structure
(patches of green treegnd expansion of riparian buffer strips would requ
a reduction in AAC of approximatet$%.

Rural 75% reduction in nitrogen, phosphorus, and sediment loading by impr
Residential | septic technology; riparian management (maintaining buffers); clu
development.

Energy Oil and Gas:25% reduction in sediment runoff by riparian managem
(buffers); reduce regeneration lag of wellsite access roads; imgdbiidges
rather than culverts.

Wells/Pad increasing number of hydrocarbon wells per pad.
Immediate reclamation of wellpads amacess roads following abandonmer
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Activity KeyBMPLeversand Assumed Benefits

Recreation | sanitation Relative to base case, a 15% reduetin nitrogen and phosphory
(general) loading to surface waterfrom recreationalists by providing toilet and
sanitation facilities.

Garbage Relative to base casa,15% reductn in nitrogen and phosphoru
loading to surface watefrom campsite (designated or randorby providing
wastereceptacles

Motorizgd OHV Accessot allowing offhighway vehicles in waterways (streams, pon
Recreation | wetlands), and creating offighway vehicle recreational trail networks th
avoid streams and riparian crossings.

Engineering A properly engineered and constructed OHV trail network wg
be cmstructed. Location of the network would consider topography, sl
and aspect and its design would minimize surface runoff of water and rut
All stream crossings ithis network would be bridged.

In this study area, a modest increase in the lengththef designated trai
network would be completed (189 kilometers to 250 km).

Access ManagementRestricting motorized use to designated trails. 9
reduction in use of nomesignated trails (enforcement).

Enforcement Effective and consistent manpower anchéling to ensure tha
the motorized OHV community restrict their activities to the designated (
trail network.

Reclamation| pyjse reclamationof 90 percent of seismic lineseduces phosphorous
sediment and nitrogen loading to levels of adjacent land cover types;

Pulse reclamatiorof 50% of minor roadeeduces phosphorous, sediment a
nitrogen loading to levis of adjacent land cover types.

Low Impact Avoidance Seismidgnes(<2 meterin width) leads toimmediate
reclamation in contrast with2 meter widthseismic lines which have 10 ye
lifespan or seismic lines2metersA Y gA RGK KIF @S f AFS

Minor roads leading to wellsites have a restrictéitespanof 20 years.

Culverts Replacel5%of existing hungculverts each year. In addition, temporary (
permanent bridgesare adopted by the forest and energy sector whe
possibleto replace culverts.
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7. ANALYSIS: LOOKING BACK - THINKING FORWARD

Before it is possible to understand the potential valugMP, it is important to understand

the changes to the landscape of the Ghost River Watershdmbthyhistorical andhe current
suite of landuses. By examining changes to the landscape causeathyskafootprints, and
how these footprinsinfluence ecological indicators, it becomes possible to focus discussion
on those specific land use practices that can be improved. These practices are what this
project refers to as Beneficial Management Practi&dp.

7.1 LINEAR FEATURES

Humancaused liear features are mimportant anddefining landscape driver for

performance ofmany biodiversity indicator$This is due tehe direct and indirect

disturbances caused by humans, animals, and plants that move along, or expand from, linear
networks. In sone cases, linear features can improve habitat for species such as moose and
grizzly bear, by providing access to preferred younger plant communities and increased
forage. These positive effectsowever, can be overwhelmed by increased direct and indirect
mortality from motorists, hunters, fisheram, trappers, and animal predators. Vehicle

wildlife collisions, intentional and unintentional disturbance or harassment, harvest,
poaching, avoidance of habitat along linear featuiasyeased erosiomand change
predator-prey dynamics all contribute to the cumulative effects that define the interface
between linear features and performance of wildlife indicatdfs.

An accurate assessment of linear features is essential to understanding the impacts of land
uses and recreational activities. Field assessments by the authors found many existing linear
features were not readily visible on GIS satellite imagamg were not part of the digitized
database being used by the Government of Albemtassessments of edglensity Figure4).

Field assessment of linear features by Alberta Forestry, Parks and Fish and Wildlife staff in
1997 identified approximately 2,000 km of trailslire Ghost area compared 89

kilometres of officially designated trats SprayLakeSawmillsdetailed forest management
planassessedinear densitiesn the study area ranging from approximately3o 4.0

km/km?.*?

Analyses by thélbertaBiodiversity Monitoringnstitute (www.abmi.ca)ndicated that0%of
current habitat inthe Foothills natural regioremainsas core native habitat when applying a

2 km buffer width from anthropogenic developmentBractically, this means that no

functiond habitat remains for those species or ecological processes that are meaningfully
compromised within 2 km of anthropogenic features. When a 50 m buffer was applied to all
linear features54% of the Foothills natural region is classified as core nativieshabThe

rapid loss of core habitat in this region during the past several decades is a key concern to
maintaining species and ecological processes that are adversely affected by linear features.
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Figure4. Example ofan OHVtrail not identified in the originald £ A y' S I Ndaf &et. ( dzNB ¢

Tobetter estimate actualinear feature densitywe randomly distribute@®5 one km?
polygonsover thestudy areaFigureb, top) and had a Gl&nalyst manuallgigitizeall visible
linear features withireach polygor{Figure5, bottom left and righ).** This dataset allowed

for the construction of a linear feature correction coefficient which was applied across the
full study area.

The analysis showed thdie area and length of linear features have besmer-estimated
by the Government of Alberta by72%in the Ghost River WatersheBHor the study areahie
originalGovernment of Albertalata setindicated an averagkneardensityof 1.42km/km?,
whereas the corrected datasstiggested a linear density 612 km/knf.*®
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Linear Features Included Linear Features Included Linear Features Not
in Original Dataset in Original Dataset Included in Original Dataset
Seismic Line Seismic Line OHV Trail

Figure5. Location of 1 kmhisamples toquantify actuallinear feature density in the Ghost River
Watershed(upper). Lower images reveal differences between initial dataset values (left) and

actual linear features (right).
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Under thebusinessasusualscerario, linear feature density iprojectedto increase from
current levelof ~5 km/knt to ~10 km/km? during the nexfive decadesTo assist readers in
visualizing these levels of linear edge densitg L km? squares displaying these densities
are shown(Figure6). A an edge derisy of 10 km/km?, any given location is, on average, no
greaterthan 50 m from a anthropogenic feature such asead, pipeline, recreational trail
well pad, cutblockor seismic line.

5 km/km? 10 km/km?
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Figure6. Examples raps indicatingdifferences betweerb and 10 km/knf of linear features.

Assuming singlepulse reclamatioreventof 90 percent of seismic lines and 50 percent of

minor roadsin conjunction withreclamationenabledaccess managemerthere is an
immediatereductionin linear edge density within the study aaérom approximately 5

km/km? to under 2km/km? (Figure7). TheseBMP& LJdzt 4 Sé  LINF OG A OSa g2dz R N
physical rolback of obstruction materials (earth, trees) on relevant roads and seismic lines

such that motorized recreational activity woutéase to use these linear featuré¥ith

implementation of a reduced forest harvest volume of 25% there igdatitional reductionn

the density of linear features-(gure?). In the pulse event shown below, the reclamation

STF2NI 200dzNE I+ a 2y Sé¢ p0dz). ®iolsSly tigig nokt@ OrdgNdNA vy 3 &
most expedient, approactor comparison, an incremental approach to adoptdBMP(5

pulses occurrig at decadal intervals) is included.

Even following a full deployment 8MP, and its initial steep decline in edge density (from 6
to 2 km/knf), these features would subsequenthcreases te-3.8km/km? into the futureas
the future rate of linear featte construction exceeskhe rate at which linear features are
reclaimed The key point is that deployment BMPresults in a net reduction of ~6 km/Km

of manmadeedgeand hence a significamihprovementin performance of those species and
ecological processes that are sensitive to edgwen theadverse effectsf linear features on
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numerousenvironmental indicatorsthe projectedreductionin linear features caused by
BMPshould have significant posit effectswithin the Ghost River Watershed

10

—Backcast

BAU
—+ Access Mgmt / Pulse Reclamation BMP
—+ Forestry BMP

—incremental implementation of BMPs

Total Linear Edge Density (km/km?)

Past Century N Today ) Mext 50 Years

Figure7. Changes itinear edge densityattributed to BMPas compared to BAlbrange line) The
immediate reduction in edge density at Time 0 (today) reflects the full and immediadeption
of each of theBMPlevers. In contrast, the black line reflects projected changes in edge density if
BMPwere implemented at 20% adoption levels for each of 5 successive decades.
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7.2 WATER QUALITY

Livestock, equestrigrandvehiclecrossings or activity inetlands and streamgFigures, 9
can contribute to significant increases in sediment loading and pollution into standing and
moving water-®1"18192021 | iestock grazing hake potential tonegatively impact riparian
health anddecrease water quality by causing stream bank erqsiegetative cover lossnd
increasel loading of nutrients and pathogens into waterw&y$*** Pathogenshat are
deposited in water bodies will attach to fine sediments and settle to the bottom. These
pathogens are mobilized and can move downstreduring flood event®r if the sediment is
disturbed by vehicles, people, or animals travelling in or across/éter body®

Riparian regions often support comparatively high levels of biodiversity, bigmuag$igher
frequencies of seeps and sprir§lthough overland sediment transport amed load
sediment movement are natural components of foothill streamibssthe additive sediment
load contributedby roads, trails and deegetated streambanks can significantly increase
total sediment load and impact both water quality and stream ecosystem procésZes.

The Cows and Fisldgram (vww.cowsandfish.orof the Alberta Riparian Habitat
Management Society hasadesignificant contributions in Alberta to the dialogue between
ranchers and wetland managers about grazing practices that minimize adversis efféelp
restoreriparian systems. A thorough review of these practices are available at their website.
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Figure9. Motorized vehicle crossing of wetland causit@ssof vegetation cover andncreased
potential for sediment movement (Ghost study area).

A water quality study of Waiparous Creek, Fallentimber Gtk Ghost River, prepared for
Alberta Environment in 20Q6ound sediment loading of Waiparous Creek and €ieost River
was much greater than would be expected in rivers draining similarly forested environmer
the upper foothills of southern Albertd.Sediment loading in Waiparous Creek wasajen
times higher in areas downstream @HVuse than inupstreamareas withoutOHVuse (Figure
10).*° Off-road vehicle activityvas identified as the factor causiimgreased erosion and
sediment loading into waterways, thereby reducing water qudfitycreassin nutrients,
bacteria and certain metals (alumimy iron) are often associated with high sediment lo&ds

Numerous multipleusetrailsin the study area, used predominately Gy1\5, crossdirectly
through streams rivers and wetlands (Figures 11)1®/hile suspendedediments in rivers do
tend to increas naturally as one travels downstream from headwat&ranthropogenidravel
corridorsalsocontribute large sources of sediment and pollution to water bodfeghis is
because, during and afteainfall and snowmelevents sedimentis transported direct from
trails intowatercourses” Increases in erosioand water quality issues due tiff-highway
vehicles are the most conspicuous and consistently observed impacts by researchers exe
OHVuse36,37,38
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FigurelO. (Upper) Photographsdemonstrating water turbidity in Waiparous Creek upstream of
significant landuses (forestry, inblock road®HVactivity, grazing, campgrounds and
recreational facilities) (Lower) Image showing water turbidity in Waiparous Creek dostmeam
of landuses Both images taken on 29 May 2011, two days after a significant spring storm event.
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Figurell Example ofan un-vegetated motorized trailat Waiparous Creekhat would contribute
sediment during rainfall events

Figurel2. Meadow and wetland damage b@HVuse, Meadow Creek, Critical Wildlife Zone Ghost
Study area®
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There is extensive use H\s ofcclosed trails within the study area (Figur&)1*® During
field assessments, 93% of linear features and teaiEmined showedecentOHVuse?
Similar use of close@HWtrails was documented irecent studesof the Castle Forest Land
Use Zone in southern Albeffeand in the Bighorn Wildland PatkThe dironic disturbance
of non-designated trails and seismic lines®¥\s impairs thenatural revegetatiorof many
linear features in theeregiors.

Figurel3. Non-designated OHVitrail (seismic lineshowing lack of vegetation du& vehicle use.

Natural disturbancegsuch as fire and avalanchesxd humanland usegincludingforestry,
agriculture, energy development and transportatjadhat permanently or temporarily
remove vegetative ground covean alsaontribute to loss of soil and increassediment
loading to streams and rivef§*°*®4” As described aboveeriodicsediment movemeninto
surface water is aatural phenomenorf® The concern, however, fhat the additive effects
of the various land usgcutblocks, inblock roads, access roads to cutblaksiping,
livestock grazingnd unvegetatedOHMWrails) can significantly increase the cumulative
amount of sediment loadingeyond thatexpected from natural processes.

A recent riparian health assessment of the Waiparous Creek wategstietl 1 Sa G KI GX G ®d
riparian areas within the Waiparous Creek watershed appear to be in proper functioning
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O KSI f (i K& OHoWeXef,daginded watek quality may also indicate tieatd uses in

the Waiparous Basin may be overtaxing the buffering ability of riparian areas, even those in a
healthy condition. If the health and condition of adjacent uplands is degraded, erosion and
lossof upland vegetation cover (e.g. logging) caerwhelmthe ability of riparian areas to
absorband filter sediment from overland runoff®

The majority of sediment movement arising from land use footprints and natural processes
occurs during and immediately following major precipitatmnsnow meltevents>*>* Figure
14illustrates an example of sedimentovement associated with cle&ut logging in the

study areaduring a precipitation event

| 5
Figureld. Sediment erosion from inblock roads, Meadow Creek area cutblock, ssiiver Study
area, 27 May 2011.

The total contribution of sediment loading tovers from each land use sectarthin the
study area ivariable.Under the BAU scenarioraatest contributions are from the
transportation sector (major roads, minor roagg)ulti-use recreation trails, and forestry
cutblock roadgFigurelb).

Significant reductions in potential sediment runoffcurred wherBMPwere deployedwith
the most noticeable reduction occurring for transportati@\Vitrails and forestryBMP
(Figurelb). The greatesteductions inpotential sedimentunoff was associated witff-
Highway recreational trails as a result of reclamation of-dermignaed trails and seisic
lines with motorized usebeinglargely confined to the expandetksignatedrail system.
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Landscape specifiam-off coefficients for sediment, nitrogen amphosphorusused for this
analysis were based on information developed for soutHfenthill Alberta landscapesd?
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Figurel5. Improvement in elative sectoral contributionof sediment runoffwith adoption of BMP
in comparison to BAU

Agricultural activty in the study area iprimarily associated with livestoclith cattle and
horsesgrazingon private lands anébrestry grazing allotments. Grazing allotments issued by
the Alberta government have been in existence within the Forest Repertien of the

study areaor more than 50 years’® Livestock grazing halse potential to decrease water

guality by causing stream bank erosjamdto increase nutrient loading into waterways from
manure>**°Forest harvest cutblocks and associated transportation features are also sources
of increased sediment and nutrieldading®®®’ Significanpartsof the study area are

projected to be harvested over the next 50 yedfsr the purposes of this study, equal areas

of logging occurred each year, although logging is more likely to be episodic during the next
50 years.

Underthe BAUscenariojncreases in sedimenphosphorusand nitrogen loadingre

projectedto occur, leadingto further declinesof relative water quality within the watershed
(Figurel6). Amoderate, though significanimmprovement in water quality was projected
occurwith the implementation oBMPas illustrated irFigurel6. Theindex of relative water
guality suggess that combinedsediment, nitrogen angghosphorudoadingmaybe four
timesgreaterin 50 yearghan levels occurring during the RNV peridd described in

greater detail in Appendix C, the water quality indeRects the relative change (increase or
decrease) in landscape loading of nitrogen, phosphorus and sediment associated with
changesn landscape types, forest age class structure, prevalence of anthropogenic features,
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and density of people and livestodkis important to note that an increase in landscape
loading does not necessarily translate to a linear increase in nutrient loading into surface
water. Despite this caveat, however, it is generally understood that landscapes that have
higher nutrient lading potential also have higher levels of nutrients entering surface water.
In contrastto the BAU scenarjovatershed simulationsuggest that there will be an
immediate improvement in water quality with the applicationB¥IP, and water quality

could ranain abovel 2 R @ Q& 05D YeRr&. G A 2 Yy &

For a detailed description of relative water qualitylex as modelled in thistudy, see
AppendixC
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Figurel6. Changes in relativeiver water quality indexattributed to BMP(same as BP3s compared
to BAU The immediate increase in performance of water quality at Time O (today) reflects the
full and immediateadoption of each of thaBMPlevers. In contrast, the black line reflects
projected changes in water quality BMPwere implemented at 20% adoption levels for each of
5 successive decadeshe BMP lines reflect the additive effects of the previoBMP (for
example, the Forestry BP line reflects the effects of forestry and the previous effects of access
management).
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7.3 NATIVE FISH

Within the 510 knf study areaof the Ghost River Watershethere currently exists800 km
of streans andriversand~2900 km ofroads, seismic lines, inblock forestry roads and
recreational trailslt is not surprising, therefore, that ther@e an abundance of crossiag
between linearfeatures of landuse and thgurface water andvetlands of the watershed.

To reduce damage to strearendto minimize sediment flow into watercoursgsulverts are

often installed for vehicle crossingsowever culvertscanfragmentaquatic ecosystems
0SOlFdzasS 2F (KSANI ( SdfrirRgfigod evenis® huagEuivarvoScurd K dzy 3 €
when the downstream end of a culvert hangs above the downstream water level as a result

of scouring of the stream bed causedligh volumes of water exiting the culvert during
snowmelt or storm runoffFigure17).>® These hung culverireatebarriers to the upstream
movement of fishrand hencecreate a discontinuity to watershed function

kS " \ Ly

Figurel?7. An example of hung culvertthat prevent upstreamfish movement Waiparous Creek
area, May 2011.

Hangingculverts thatfragment fish habitatan compromise population viabilignd
distribution by acting as onavay valves that permit downstream movement preventing
upstream movement, therebigolating populations, and potentially decreasexresf fish
to spawning and rearing are3s°*°*
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An assessment of trout abundance and distribution in the Waiparous Creek drainage showed
non-native brook troutoutnumbered native cutthroat and bull trout. Depending on the
streamsectionsampled, brook trout outhnumbered bull trout kayratio 0f15-33:1. Cutthroat

trout were outnumbered byorook trout bya ratio of7-14:1.%?

Native fish species such as westslope cutthroat trout are considered an indicator species for
watershed quality’>®* As noted by Jackson (20G8)dt ds dikelyk that catchments subjetu

higher densities of landscape disturbasdey land usé.e. clearcuts, roadsOHVtrail and
streamcrossings) will be associated with lower westslope cutthroat densities and factors of
O 2 ¥ R A®tiThePeyar@ & variety of physical and biological charigdish habitat quality
associated with natural and anthropogenic disturbance of riparian zones and surrounding
watersheds’®®” For example, removal of riparian forest cover can reduce available fish
habitat by increasing water temperatuf®sand UV radidbn exposuré®, and decrease
invertebrate food abundance for fisflIncreased sediment releases into fidtearing
watercourses from cahment disturbance also can have detrimental effects on spawning
areas and food production for cutthroat and bull trottElevated levels of sediment
RSLIaAlGA2y (2 aiNBlFYa FyR NAOSNB OFy fSIR (2
interfere with fish lifecyd requirements such as spawning and production of invertebrate
foods important to salmonid&*"

A cumulativeeffects analysis of the Carbondale River watershed in seegbAlberta found
that watersheds withhigher cleafcut densities wergererally associated with lower
westslope cutthroat troutelativeabundance, biomass densiand averageelative weght.”
The abundance of bull trout ithe Kakwa River watersheaf northwest Albertavas
negatively related to the percentage of fine sediment substrate andadin forest harvest
Localelimination of bull trout from 24% to 43% of stream reaches was predieted result
of forest harvestind> Mayhood (2009) noteéRoads are the principal source of fine
sediments to streams in forestry operations, typicalging much greater than that from all
other land management activities combing8and éeven small increas in fine sediment
loading to spawning areas can cause dramatic logkearly lifehistory stages of
salmonidst’’

As noted in the Annual Operating Plan of Spray Lakes Sawmdl ¢ KS LINRA Y I NB a d NJ |
maintenance and protection of aquatic environmentd fish habitat values is to maintain

treed buffers along watercourses and water bodies and adopt rigorous watercourse crossing

YR SNRaArAzy OZyiNRf YSI &dzNBad¢

An assessment of forestry related disturbance in seedistern B.C. founthat logging of
non-fish bearing perenniand ephemeral streams is a major limitifagtor to the
conservation of cutthroatrout.”® Ephemeral (intermittent) streams greatly outnumber the
larger streams into which they flow in both area and edge, and seldom receive protection
from logging activities when encountered within cutblockse logging oéphemeral streams
wasobserved on cutblocks in the Meadow Creek area during May 2011, as illustrated in
Figurel8.
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Risk to extirpation of bull trout in th&host River Watershed & 6 SSy NI®in&R | & &
LINBaSyidGlriaAazy (G2 !'foSNIIFIQa 9yRFY3ISNBR {LISOASa
Michael Sullivan statedA fewbull trout (populations) in our protected areas (e.g., Banff,

Jasper, parts ofdhanaskiountry) are recovering, but areas with continued habitat

degradation and development pressure show continued declines and lack of recovery. Our

failure to recoveibull trout isclear evidence of the link between the cumulative effects of

land use and fish population healéf*

A study of foothill streams in the Wapiti River watershed near Grande Prairie, Alberta
showed that onceéhealthy bull trout and arctic grayling populationgre lost when

disturbance (cutblocks, agriculture, roads, etc.) exceeded 20% to 30% of the watershed area.
A major cause of these fish losses appeared to be increasedffwh phosphorus, resulting

in algae blooms and serious declines in stream oxygesid. In the most developed

watersheds, oxygen levels during winter were so low that no fish or other aquatic life could
survive (Norris 2012).

TheBMPscenaricassumed that bridges would be constructed where streamsraegsected
by major roadsmajorforestry haulroads andOHYV trails. Gverts would be installed for
stream crossings by minor roadsblock roads, anevellsite acces road$?

Past cumulative effects of recreation, agricultural, forestry, transportation and industrial
activity haveresulted in decreased relative water qualityatercourse fragmentation,
streambank erosiomand increased fish cat@nd overharvest due to higlhumanaccess
levels Ongoing development and activiljmder BAU assumptionill likely lead to a further
decine in native fish habitat and populatiofSigure19). However,Figurel9 demonstrates
that BMPmay have a significant positive effect on the index of native fish integrity, with
positive effects identified with culvert replacement, access management and forestry
beneficial practices.
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Figurel8. Logging of ephemeral streams, Meadow Creek cutblocks, Ghost River study area, 27 May
2011.
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Figurel9. Projected changes in Index of Native Fish Integ(ityFl)attributed to BMP(same as BP)
as compared to BAUThe immediate incease in performance of INREit Time O (today) reflects
the full adoption of each of theBMPlevers. In contrast, the black line reflects projected changes
in INFI iBMPpractices were implemented at 20% adoption levels for each of 5 successive
decades.

Ahighnative fish integrityindex(INFlvaluefor the Ghost River watersh€de.,0.8to 1.0)

indicates arelatively undisturbed nativéish communitycomprisedof sensitive fish species,

rare fish, top predators and loAgred individualsFish speciesommonly occurring at high

index valuesn this ecozonencludebull trout, cutthroat trout, androckymountain whitefish.

Most people would interpret thifish communitycondition asone that providest 3 2 2 R

T A & B3AgdEienably, cutthroat troutinthiss | § SNE KSR | NB f A&GSR | &
COSEWIC. The Allowable Harm Assessment for this species requires that human access and
sport fishing pressure to these streams be kept very low, otherwise sport fishing for all fish
species may be closed as aassary conservation measure (Sullivan 2007).

TheestimatedcurrentINFIvalue (~0.68)ndicatesthat the health of the native $h
community isbelow what would be expected under natural conditioB&\Usimulations
predict a further decreast below 0.® in 50years.This future index level suggests native
fish populations will be mostly self sustaining, but with threats of serious dedhnes
abundance and diversityossible®* Angling experiences for native fish species will remain
sub-optimal or potentially closed.

The deployment of aombinationof beneficial management practicéss thepotential to
improvethe diversityand abundance of the fish commun#ydto provide betterfishing
opportunities for native fish species.
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7.4 GRIZZLY BEAR

Grizzly bear numbers are relativdtyw in regionsoutside mountainsfoothills parks and
protected areas because they are likely to be killed near rdaai¢s, residences, and
facilities®*®®® The currenthigh density of linear feature® km/knt)®® being used by
motorized recreationalistexceedghe maximummanagement target of 1.Rm/km?
recommendedby the Alberta Grizzly Bear Recovery Bfsfoothill and mountain ecosystems
with high linear feature densities, as currently found ie gtudy areamay be avoided by
grizzly bearsresulting in gpotential net loss of habitat>®°? andin potential negative

impacts on populationdt is also possible that elevated mortality rates of grizzly bears
moving into the Ghost River Watershed may contribute @®pulation sink factor to nearby
protected populations!  LJ2 LJdzf F GA2Yy aAy]l Aa | NBIAZ2Y GA0GKA
mortality is generally high and reproduction is generally low. Although individuals may be
found in the sink, its area does not coibite to maintenance of the population and may
evencontribute to its reduction.

There are many features of the Ghésfaiparous region thalimit its potential capacity to
maintain grizzly bear populations, includingh densities and motorized use of linear
features, forestry clearcut@oor management oéttractant foods byrandom camper¥, and
lack offood storage an@jarbage facilitiegFigure20).** Recent research in Alberta suggests
that although bears may find more food in clearcuts, the associated high level of human
access leads tonsustainable levels ahortality.”

Figure20. An example of bagge attractant organic garbage left behind at a random campsite not
provided with governmentremoval services, 2 August 2010.
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UnderBAUassumptions of future land use, the indexgoizzly beamortality is expected to
increase in the futuréFigure21). The nortality indexin the area is currently twice what
would be expected under natural conditior@mulationmodéling indicategshe mortality
indexwill rise to approximatelyive timesnatural rates as forestry and recreational
developments increase human access throughout the study &igarge21). Such potentiajl
high mortality rates suggest thataintainingviable population®f grizzly beawithin the
study areawill be challenging.

The keneficialmanagement practiceassessed in this projedemonstrate a significant
opportunity toreducethe Grizzly bear moality indexrelative to BAUHowever, even with
full deployment oBMP, the mortality risk indexis expected to increaseom currentlevels
aslinearedge densitiegand accessicrease due to ongoingnd use development
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Figure21. Projected changes in the grizzly bear mortality indattributed to BMP(same as BR)s
compared to BAU

Ly (GKS D2 @S Ny St&us df the Grizzly BenSriNdlbe(® £0) report, they state

thatd ¢ KS LISNEAA&AGSYOS 2hingeddidcilylorf réduch@hurNdiausady ! £ 6 S NI |
mortality. That reduction can best be achieved through limiting motorized access to grizzly

bear habitat, including road closures and disallowinghe I R & 3 Khis Gohcdusioh és

alsoemphasizd by SteveHerero, who statesx a I Yy 3SYSy i 2F I 00Saasx Ay
roads, and human food and garbage, dnohter educationare critical issues with respect to

managing grizzly bear mortgé .°” Educational programs, such as BearSmart
(www.srd.alberta.ca/Recreation PublicUse/AlbertaBearSmart/Default)asipat inform

residents and recreationalists about how to minimize food attractants and avoid encounters

with grizzlybears will also contribute greatly to maintenance of grizzly bear populations.
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7.5 FORESTRY
7.5.1 Preamble

Currently, forest harvest operations in the study area are conduptedarilyby Sprayake
Sawmills of Cochrane, under the license of a Forest Management Agreement (FMA). As
stated in Sprayake{ 6 YAf £ & 5SiGlFIAf SR C2NBaid alyl3aSySyi
FMA is to establish, grow, harvebty R NB Y 2 %A kéy kel¥ntest MithéShost Rrer
WatershedProject is to encourage a broader conversation on the role that FMAs play in
delivery of a broader suite of services (commaodities) to society. While wood production
should remain a key objective of any FMA, it should be viewed as only ceeafl, and

often competing, key commodities that include water quality, water quantity, wildlife

habitat, recreational opportunities, and carbon dynamics. Whereas it is easy to suggest that
the forest sector needs to evolve to satisfy a broader suitdeshands from society, the

policy and markebased work required to make this happen is far from simple. Devising the
correct toolkit (carrots, sticks) of markétsed instruments to induce FMA holders to achieve
this newbalance will be a difficulawkward, and lengthy discussioithere is no better time

than now to start this important progression toward a new forest sector ideology that
maintains and encourages a broad societal support. It can be argued that the survival of the
Spray Lakes FMA deperms this new conversation.

7.5.2 Forest Harvest Sustainability

Annual harvest volumes araitblockareawill exhibit interannual variation (because of fire
salvagejnsect abatement programsnd when specific operating units are auctioned for
harves) buthavebeenestimated to be ~52,000°/yr within the study ared® Computation

of subjective deletions, merchantable landbase, and forest growth in ALCES were based on
information extracted from the Detailed Forest Management Plan of SLS and the timber
growth andyield curves provided by the Timber Supply Analysts of Sustainable Resources
Development for the Southern Foothills Study.

Our analysis of the Ghost River study area indicates that cuivesst harvestratesby Spray
Lake in the absence of future firevents,are likely to be sustainableom a fiber perspective
over the nextseveraldecades. This conclusiarf fiber harvest sustainabilitgoes nothold,
however, ifafuture fire regimes occurat rates similar to those estimated in the past few
centuries. Following eight decadethe additive effects oboth logging and fire arerojected
to createa progressively younger forest landbdB&gure22). The cumulative effect of
concurrent logging and fire would necessitate an adjustment (redurtrowood harvest
levelsif a future volume faldown is to be avertedThere are two reasons for this conclusion.
The first is that current calculations ohBual Allowable Cut (AAC) generally ignore the
occurrenceof fire from a planning perspective. The effects of fire on AKA&lbertaare
generallyaddressedt I ¥ (i S NJ { K the GhosCRivér @at¢rshegils Sot received
significantfire areain recentdecades this regioaurrently contains a high proportion of
merchantable age forest stands. If one or more large fire events occur within this
merchantable forest landbase, then the AAC will need to be adjusted accordingly.
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If the forest operator or manageent agencieslo not account forthe effects offuture fire

on timber supply, a fallown (=shortfall)in harvestis expected Figure23). In practice

however, the government would likely adjusie! ! / a2y 0 KSmdotfiee F2f{f 206AY
events. The conclusion remains the samarent harvest rates will eventually require

downward adjustment as the cumulative effects of logging,, fired insects manifest

themselves.

LG aK2dzZ R 0SS SYLKIFAAT SR (Kl & NRFIUK I YR/ LINBBEy ¥
Gl FtheSNJOG | Yy R haveuwie Ddiits & l&hilities.n the first strategy, the

effects of both logging and fire are endogenized into tbenputational math oRAC. If fires

do not occur in the next few decades (because fire is randochepisodio = G KSy & SE G NI £
wood fiberisleftyy G KS f | y Ra ©HB&ctdesirgblefddm & wobdirdévenue

perspective, but does providggnificantecosystem value to th&host River Watershed

terms of wildlife habitatwater quality, biotic carbon and aesthetic value. The liabdftshis

approachis directly tiedto the loss in wood volume harvest and the jobs and royalties
F3a20AF0SR gA0GK GKA& dadzyNBlFf AT SR¢é KINBSaldod hy
comparison. If the true destiny of tH@host River Watershed to maximize wood volume

harvest,then the current management strategies of Spray Lakes Sawmill and the

Government of Alberta is well suited to realize these longterm goals. In contrast, if the future
contributions of theGhost River Watersheate best described as mukliectoral and reated

through achieving a diversity of social, economic, and ecological services, then the current
management strategy must quickly evolve to a new approach that is embraced by a broad

society expecting a broad suite sérvices. Ithis context, the ForéReserves Act reminds

Albertans of an overarchingpjective2 ¥ LJdzo f AADfor@sprékBrées ateYset dside and

constituted for the conservation of the forests and other vegetation in the forests and for the
maintenance of conditions favourable tga 2 LJG A YdzY ¢ G SNJ adfiix & Ay GK

BasedorclearYS&dal 3Ay 3 o6& $2N] aK2L) LI NODAOALI yGa F2NJ
watershed the ALCESimulatorwasstructuredto evaluatedifferent forest harvest strategies

and assumptionghat would optimize ecosystem performance anmanimize the probability

of future wood shortfalls.

First ALCES explored the likelihood dinaber harvest faldown under varyindorest growth
and yieldassumptionsTimber production isieavily influencd by the growth and yield

curves that reflect historic records of tree growth based on empirical samplingh of

It oSN Qa8 SEA&AGAY3T FT2NBad INRSGK 1yz2ef SRIAST LI
data collected following fire events and omtyrecent decades has the industry begun to
assemble information on tree growth following commercial forest harvest. There remains
much uncertainty as to whether postgging growth of forests will be less than, equal to, or
exceed growth rates observedrftorests regrowing after fire events. Furthermore, forest
ecologists are concerned that warmer and drier conditions associated with climate change
may influence both forest growth and fire regimeboth of which could have a profound
effect on timbersugainability.
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Figure22. Projected changes in average age of pioedst stands in the study area. Although the
current average age (~90 years) of pine is well within the range of natural variability (RNV) of
this landscape, theverage age will decline to ~40 years within 50 years because of the additive
effects of both logging and fire.
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Figure23. Projected sftwood harvest shortfallin simulation scenarios with and without fire and
insect related mortality of treesNote that in the absence of fire or insectlated mortality (blue
line), the current level of softwood harvest is sustainable for the full extent of the future
simulation (100 years). In contrast, logging and fire-cocurring on the landscapgrange line)
leads to a softwood shortfall (also called a falbwn) in about 8 decades.
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Under a range of growthnd yieldassumptionsvaryingfrom 75%- 125% otaseline forest
growth and yield ALCES&ssessed timber harvest sustainability over a 200 year pddoder
all scenariogwith both logging and fire active) falldown eventuallyoccurred under current
wood harvest volumegFigure24). The magnitude of falldown, and how quickly the falldown
expressed itself, increased with progressively slower-asvest growth and yield
performance.

45,000

40,000 - Growth and Yield Adjustment
Relative to PyrogenicValues

35,000

—75.0%
20,000 A —B7.5%

——100.0%
25,000 1 —113.0%

—125.0%

20,000 -

a 10 20 30 40 50 60 70 &0 90 100 110 120 130 140 150 160 170 180 150 200

Today _—) Next 100 Years

-
n
=
=]
=}

-
2
=}
=]
=}

Annual Softwood Harvest Shortfall [m?)
L
o
(=)
[=]

Figure24. Projected sftwood fall-downs under a range diorest growth and yield scenariosThis
scenario includes the presence of a fire regint&ach line represents the consequence to
softwood harvest shortfall if harvested stands are growing at rates equal t@har, or lower
than the current accepted pyrogenic growth and yield curves. Unsurprisingly, the slower the
trees grow in volume, the more quickly a shortfall occuaad the greaterits magnitude.

ALCES was useddoantify thelong-term forest harvestvolumesthat couldbe sustained
(with a concurrent fire regimeyithout inducinga harvestfall-down. The simulateddrvest
reductionsstartedat 50 percentof currentlevelsandwere increasedintil a falldown event
was observedThe simulation resultsdicate hat a reduction in harvest 6#20-25% is
required to ensure a sustainabtarvest outcomeon the Ghost River Watershé&2ia
merchantable forest landbadéat isexperiencing both fire and loggingigure25).

As a result of these simulations, altection in harvest volume of 25%ould likely ensure
longterm forest harvest sustainability and therefore was adopted as a beneficial
management practicef the forest sectorFrom the perspective of SLS, a reduction of wood
harvest by ~25% on the merchantal@ost River Watershddndbase is neither good or
welcome news. This speaks to the need to balance the adoption of new forest sector
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policies/practces with economic rewards tied to improved water quality, water quantity,
biotic carbon, and wildlife habitat.
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Figure25. Projectedsoftwood K I NJBfalldaivné ésingdifferent annual allowable cutevels
relative to current hanest levels Important to note that simulation lines for 50%, 60%, and 70%
cannotbe seen as they are hidden behind the line for 75%. What this sensitivity simulation
illustrates is that a reduction in softwood harvest 620% (=80% of current levels)risquiredto
minimize the likelihood of a softwood shortfall in this watershed if both logging and fire persist.

G2 KAES GKNBFGa F2N F2NBad adzaidlAylroAafAade
fire and the cumulative impact of oil, gas and ettiorest land development throughout the
province(Alberta)do point to the potential for risk to the lonterm economic viability (i.e.,
sustained timber supplies) of some forestry operatigH$. Theanalysef the Ghost
Watershed Allianc&ocietypreserned here should prompt forest managers and public policy
decisionmakers to assessternative management approachasd mitigate risk. lalso

points to the need to consider the potential impact of forestry on the economics of
recreation and the cumulatezimpact of both natural and human related disturbances when
developing longerm timber supply strategie¥?

An example ofhe pastpattern and intensity of forest harvest occurring within t8pray
Lake FMA is shown Frigure26;'% (this image is from an area situated north of the study
area).
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Figure26. Exampleof SprayLakeSawmill@ forest harvest activities adjacent tahe Ghost River
Watersheddepictingpossibleharvest patterns to be expected in study areGource: Google
Earth.

In the preindustrial era, fire was the primary architect of forest age class strudtutiee

Ghost River WatershedFire rates used in this study differey forest typesbut ranged in
annual rate from 0.01Q100 year cyclep 0.014(70 year cycle)When fire regimes were
simulatedr & & NJ y R 2 Y éompuiedaSadrag BolFa negative exponential
distribution.¢ K S & I @gefuhilfoR& dge structureof the study areaxperiencinga
constantnatural fire and insect regimie shown irnFigure27. This pattern approximates a
negative exponential distsution whereby older forest age class become progressively less
common than the next younger forest age cl&¥sThe oldest forest age class (nominally
160-200 years) is actually a combination of all seral stages older than 160 years and likely
includes sme stands as old as 300 years. In reality, however, there is no such thing as an
Gl GSNIF 3S¢  Ainducesl diest agy BassTskubtifeecause insect infestations and
FANBE INB KAIKE& SLIAEA2RAO0O Ay yI O daNgSdlizedKS Gl @SN
referencepattern when comparing many different simulation scenarios.

In contrast to the forest age class structure created under natural conditions, a regulated

forest age class distribution created by loggfhgt without fire or insectsyvill contain

F LILINRPEAY GStfe Sljdzt FY2dzyida 2F FNBIF F2N S OK
(Figure27). Older forests that do remain on th@host Rrer Watershedare those found

outside of the SLS FMA or those within the FMA that are too close to water or too steep to

log.

Rotation age refers to thdbrestagethat isoptimal for harvestSandsyounger than
rotation ageare not generally harvesteoecause they arquicklyadding incremental volume
whereas older stands are suboptinfedm a fiber perspectivbecause of less desirable
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growth form or because of increased rates of tree mortalfijgure27). The harvest rotation
length for logging inhe SLS FM& 83100 years.

Inreality, the forests of the Ghost River watershed will be shapethbycombined effects of

logging, insects

andré.’®® Current policies regarding logging and practical constraints

regarding insect control and fire suppression indicate thase natural and anthropogenic
disturbances ardikely to persist in the future. Unsurprisingly, the forest age class structure
created by logging, insects and freflects a significantly younger landscape whose age class
structure indicatesa hybrid between the two patterns described abd¥egure27). To
complicate issues further, plant community ecologists studying the potential effects of a

GOt AYLI G

S OKFIy3Sé¢ FdzidzNBE F2NJ ! t oSNII ¢2dA R

insect outbreaks is likely to increase inute decades.

Forest landscapes characterized by extensive yousgdstand a reduced frequency of old
forests, such as shown Figure27, will likely experience reduced biodiversit;

Furthermore, younger forest landscapes generally hageeased sediment and nutrient

loading to surface water as older forests generally release less sediment and nutrients than
do clearcuts and young forest8’%%!%° Maintenance of largely intact forest cover in source
water areas is a key principle for production of clean and inexpensive water supply for
downstream userd!®***1*2TheSouth Saskatchewan Regional Advisory Cddrcil NB LJ2 NJi
submitted to the Alberta LandUsel Yy 3SY Sy (i CNJ He&lwateNdnd sbuide G S &
water protection and the need to manage land use to sustain water production and water

quality arecritically importante
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Figure27. Compa

rison of average forest age class structure on study area after 200 years under

three scenarios: fire (representing RNV) (green), logging (blue), and logging and fire (yellow).
This graph illustrates that fire regimes maintain a greater representatwfrold forests than does
logging. Furthermore, the combineddditive effects of fire and logging is to significantly shift

the forest age

@ss structure to younger stands
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7.5.3 Ecological Goods and Services and Recreation Value

Lumberandwood fibreproduction isiY L2 NIi I yi G2 't 6 SNII Q&8 SO2y2ve
However forests als@rovide society witha host of ecological goods and servitieast

include carbon storagegcreation,climate regulation, water treatment, and provision of

wildlife habitat arl biodiversity Nontimber values for forests have been estimated to be up

to ten times the value of timber revenué¥ Given the proximity of th&hostWaiparous

watershed to Calgary, Cochrane and Canmore, this basin helps satisfy the significant and

growing demandfor ecosysterdbased services and recreatiohthe surounding regional

population.

Recreational activities, in the form of camping, hiking, skiing, hbas& riding, an@HV
activity, havea significant economicalueto AlbertansPhase kimulationsestimated
~141,000 peoplecurrentlyvisit the study areannually*****’ generating~$33Million (M)in
direct spending*®*° Theseannualexpenditures werdorecast to increase texceed$70 M
in the future®®In comparison, forest harvest dire@venues arestimated atapproximately
$21M/yr*?* (Figure28).'??|f these sectoral revenue estimates are reasonably accurate, it
would indicate thatdrestharvest practices should be conducted imannerthat does not
compromisethe higher valueand more lucrativeecreationalsector.
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Figure28. Projected Tourism Expenditure and Forestry Revennereased growth in tourism
revenues during the initial 35 years reflects a growing regional populatiBeduction in tourism
based expenditure at year 37 reflects the discounted value of the landscape due to the
prevalence of clearcuts and forest under 4@ars of agehat are perceived as less desirable
recreational landscapes than mature forest®ollar values were held constant and not adjusted
for inflation.

ALCES Landscape and Land Use Ltd 50 Ghost River Watershed Cumulative Effects Study



Land Use and Beneficial Management Practices Nt A e Seciety

Similardifferences ireconomicvalues of tourism andofestry have been shown elsewhere in
Alberta using gross domestia@duct (GDP) as an index of valughe Alberta Southern East
Slopes Integrated Land Magement Pilot Project estimatealforestry GDP value of
$12.63halyr, recreationGDP value $59.88a/yr, andnon-resource sector GDéf
$1,70070ha/yr.**

Outdoor recreationalistgeneraly prefer older forestqFigure29) and avoidclearcuts(Figure
30) for recreational activities?**?>*2°|n Sweden and Australia, reseaftéis demonstrated
selective cutting of forestsreatesa forest landscape with the highgsérceivedrecreation
valuewhile clearcuttinggenerateshe lowest value'?’"*?® Figure31illustrates a selectively
cut forest in Fernie B.@Ghtended to maintain biodiversity, decrease wildfire potential and
maintain recreational valuelhis area was harvested approximately sonths prior to the
photograph with thenon-motorized multiuserecreational trail left intact.

Forestrypracticesin the Ghost selectively targetature timber standsind deployclearcut
harvest methodsKigure30). Although this traditionaharveststrategy may be preferred for
maximizing wood fiber productiqnt generally leads to a landscape of lowered recreational
value

The B.C. governmentForest PracticeBranch states:
dhyS 2F GKS Of SINBadG YvYSaalr3dasSa Aa GKIG Yz2ad
the effects clearcutting has on tourism and recreational experiences such as hiking and
fishing. One of the challenges for the Forest Servicefusttwer integrate the objectives of
aesthetics, recreation and timber harvesting creatively using a variety of silvicultural

systemg!®
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Figure29. Old growth lodgepole pine foredwith spruce understory) Ghost River watersheghoto
courtesy of Herb Hammond, Silecosystem£onsultants Ltd.

Figure30. Clearcut on the western edge of the study area, 1 August 2@i€ture taken from a wel
site access road, demonstrating lack of vegetative screen glowadway margins for aesthetics
or wildlife vulnerability.
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