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Terrain Stability Assessment — McNab Creek — Additional area added to Cutblock C34M December 2007

1.0  Introduction and Proposed Development®

Forsite Consultants Ltd. (Forsite) was retaine@ByTimber Sales Strait of Georgia Business ArealBJxto
carry out a terrain stability assessment (TSA)h&f proposed addition to Cutblock C34M (formerly eam
MB049). This work was completed as part of the tiphlase Development Services ContraSiz¥8TCCO016.

The proposed development is located in the uppéddidcCreek watershed approximately 32km northeast of
Sechelt, BC.

The proposed development consists of Cutblock Cadalfithe proposed Branch 2716 Road. The total drea o
the cutblock proposed for harvesting is approximge@ehectares. The cutblock is proposed for cghleling.
This assessment focused on the eastern end oftithieak where a small (approximately 1 hectare)itaaid
was made by Forsite timber development personnéktoriginal cutblock area.

The original cutblock and access road was assessed by Baumann Engineering in 2003 and is covered in
thereport dated February 26, 2003 for Cutblock MB049. This assessment only addresses the additional
area added at the east end of the cutblock (see Figure 1) and the gully-like draw added adjacent to FC 4.

Elements at risk in the area of the proposed dewedmt include a high pressure natural gas pipéliseasen)
and Box Canyon Creek. The pipeline is located iwithe right of way of the forest road that acced8ex
Canyon Creek approximately 200m downslope of thiblock. BCTS fish inventory information indicates
that Box Canyon Creek is classified as fish beatiognstream of the proposed cutblock in the lowesthes
near the confluence with McNab Creek.

2.0 Rationale for the TSA

In completion of the layout for thigevelopment, Forsite timber development personnel have identif
sections of the proposed cutblock addition locaiadslopes greater than 60% with potential indicatoir
instability.

The objectives of this TSA are to:

1. Characterize the existing landslide hazard (teremid terrain stability conditions) in areas within,

adjacent to or connected to ttievelopment area;

Evaluate the potential or existing effects of deeelopment on the terrain stability potential;

Determine the landslide hazard and potential effettthedevelopment on the identified elements at

risk (i.e. the resources); and

4. Recommend site-specific actions to reduce and/oragmthe landslide hazard and risk resulting from
the devel opment.

2.
3.

3.0 Limitations of the TSA

This TSA has been prepared in accordance with giyesccepted geotechnical practises in the British
Columbia forest industry and in general conformanitk the “Guidelines for Terrain Stability Assessmbs in
the Forest Sectof” No other warranty, expressed or implied, is m&seneral observations are made on the

! Aspects of forest management, existing and propastated taPlanning andOperations.
2 Association of Professional Engineers and Geossterin British Columbia (APEGBC), 2003.
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existing slope gradients, shape, morphology andgtweral stability. Information on the subsurfacd, s
groundwater and bedrock conditions are gatherem frand-dug test holes, bedrock outcrops, root ludlls
fallen trees and the cutslopes on the existinggdadhe surrounding area. No subsurface informatiom
deep test pits or drill holes was available.

The classification and identification of the typedacondition of the geological units present agggmental in
nature. Variations (even over short distances)rdrerent and are a function of natural processesité does
not represent or warrant that the conditions listethe report are exact and the user should réseghat
variations may existSub-surface conditions other than those identified may be encountered, requiring a
review of therecommendations contained in thisreport, with amendments made as needed.

This report does not imply that a landslide wilt wacur following the proposedkvelopment. An estimate on
the likelihood (or probability) of occurrence ofspecific hazardous landslidee( the P(HJ) is given in
relation to the proposed activitieBhe magnitude and runout of thislanddide will be estimated only when
the likelihood of occurrence exceedsvery low.

The patrtial riski(e. the P(HA)) to the adjacent resources from theifipdmzardous landslide will be assessed
using methods described in the “Landslide Hazam Risk Case Studies in the Forest Sector” document
Partial risk is the product of the probability of occurrence of a specific hazardous landdide and the
probability of that landdide reaching or otherwise affecting the site occupied by a specific element.
Partial risk does not consider the vulnerabilityttod element(s), and therefore is not a compldimate of
risk. In practice, partial risk is usually the pratd type of analysis when little is known abdg vulnerability

of the element(s) or where an estimate of vulnétlis not required. For the purpose of this assgent only
the spatial probabilifywill be assessed and no analysis of the tempooaigbility’ will be undertaken A risk
analysiswill only be completed wherethelikelihood of landslide occurrence exceeds low.

Where recommendations are given to reduce theéHikadi of landslide occurrence and/or mitigate iblk, the
residual rating (where given) applies only if tkeammendations from this report are followed.

The acceptance of these recommendations by BCTS indicates a willingness to manage the risks to the
downdlope and/or downstream resour ces (i.e. the elements at risk) associated with the occurrence of the
specific hazardous landdlide.

4.0 Background Data and Fieldwork

The following air photos were reviewed:

(1) 30BCC 03040 020 and 021
(2) BC4426 084 and 085

The following information was referenced in prepiarafor this assessment

1) Harvest plan maps with topographic information atale of 1:5000.

3 Probability of occurrence of a specific hazardiausislide.

4 Province of British Columbia, Ministry of Fores#)04.

5 Spatial probability relates to the potential d&adslide to reach or otherwise affect the sitaupied by an element.

® Temporal probability relates to the potential ahabile element, such as an occupant of a housenmving vehicle, to be at the
affected site at the time the event occurs.
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2) TSA report prepared by Baumann Engineering forloatbMB049 February 26, 2003
3) Geologic Survey of Canada Bedrock Geology Mappingted on BC Ministry of Energy and Mines
MapPlace webpage, retrieved December 2007.

Fieldwork was completed on October 23, 2007 by Rdtliams, P.Geo, Eng L of Forsite accompanied by
David Burke, RFT of Forsite. The weather at theetiaf the assessment was cool and clear. Rainfdlig
preceding days was heavy and the streams withidetielopment were close to annual high water levels

5.0 General Site Description

Cutblock C34M is located in the McNab Creek watetshipslope of the tributary Box Canyon Creek within
the Coast Mountains physiographic region. The gogohy is typical of a coastal glaciated valley,deate to
moderately steep gradient slopes in the lower yd#ad to steep bedrock slopes and bluffs on thgeup
slopes. The present channel of Box Canyon Creekcised into glaciofluvial and glacial till deptsi
resulting in discontinuous escarpment slopes aitsigngth. Box Canyon Creek is within a hangiradiay
and becomes deeply incised where it joins the waliey of McNab Creek

Bedrock mapping indicates that the slopes in tka are underlain by Mid Cretaceous quartz dioiiticisive
rocks. These rocks tend to be massive and stratgwidely spaced jointing. Areas of marine seditaen

and volcanic rock of the Lower Cretaceous Gambieujg are mapped in the lower McNab Creek watershed.
Road cuts in the area revealed tightly jointedreediary bedrock with steeply dipping bedding planes

Surficial materials observed in the area consisilof sand till deposits on the lower slopes witthie cutblock
transitioning to sandy rubble colluvial veneers thie upper slopes. Generally, an upper loose lajer
weathered till was present overtop of a compacosiep

Several recent landslides are visible on the aotghin the cutblock to the west of C34M. Thesdesl
primarily appear to be associated with the cutslobthe upper road constructed across steep gulimaes
with numerous avalanche tracks. The avalanch&graee all visible on the 1967 air photos but o riore
recent 2003 air photos several of the draws hasentedebris flow scour and evidence of sedimenbsiéipn
on the lower valley slopes. One event appearsit@ Inunout to the channel of Box Canyon creek.leAst
two of the debris flows likely resulted from theatbcutslope failures.

The steep rock slopes upslope of and west of C3vbeone to snow avalanche activity and it is jkisat

the incised draws that transect the cutblock pér@dlg transport snow avalanche and possibly dethois
events from the upper slopes to the moderate gjogtey bottom area.

6.0 Proposed Harvesting - Discussion, Results and Recommendations

6.1 Addition along eastern edge of Cutblock C34M
Discussion

A small 1 hectare addition was added to the eagtertion of this cutblock (see Figure 1) This aeséended
the proposed cutblock over to the edge of the Istedecutblock to the east. This portion of theblagk is
proposed for cable based harvesting.
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The slope gradients in this area range from 45%etower falling boundary to 80% at the upper ldany.
The slope profile is concave. Two distinct drawstaining streams 1 and 2 originate at the uppantiary
and become progressively more confined down thgedio the proposed road location. Downslope of tlae
location the confinement of the draws decreaseb@®@moderate slopes. The draws are not large énouge
visible on the air photos downslope of the cutblock

Stream 1 initiates in a broad bowl! from a collettid seepages that originate on moderate slopeasiope of
a rock bluff. The stream is within a draw but &t gullied.

Stream 2 initiates from a wet bowl and then cutvelew a steep headwall slope within a bedrock otiett

gully-like draw (see Figure 1). The stream charisgbrimarily bedrock and angular rubble. The lbe#r
surface is rough. The sidewalls of the draw areps{eo 80%) and up to 25m long. The headwall aesa the
upper falling boundary is primarily rock with vetkin intermittent organic soils. The bedrock soefds

rough, with minor irregularities suggesting a rdceisturbance on the headwall area. The draw dopas
contains no mature trees indicating disturbance.

The surficial materials on the ridges between siged, 2, and 2A consist of a blanket deposit ofdom dense
at depth (i.e. below 1m) sandy gravel till. Thiaterial is assessed as well drained but the cob&tateen the
upper weathered loose horizon and the underlyingselenaterial may restrict infiltration below thispdh
during intense precipitation or snowmelt.

The bedrock exposed in the channel of stream 2ister a dark grey sedimentary or metasedimentanly
with closely spaced joints and bedding planes dipsiteeply and unfavorably (out of the slope). TdoK is
weathering to cobble size angular rubble.

Re-curved or pistol butted trees, particularly couBlas fir were noted on the ridge between Strehasd 2.
This condition is most likely the result of snovegs and is not likely indicative of soil creep.

The only areas of seepage noted during the fieldwewere within the broad bowl at the top of stred and
on the headwall like slopes at the top of stream 2.

Results

Results from this TSA conclude thétere is an estimated moderate’ likelihood of post-harvest landslide
occurrence on the steep dopes draped by the thin veneer of weathered soil present near the upper
boundary and headwall area of the gully-like draw of stream 2.

This rating is based on:

0] the gradient of these slopes (i.e. generally stetbp@ 70%)
(i) the areas of seepage, and
(iii) the thin unconsolidated surficial materials

If a post-harvest landslide were to originate frimase slopes it would likely be in the form of afisial,
translational slide of less than 1m depth. Themeged initial magnitude would not likely exceedd1®’. The

" A moderate likelihood means that a landslide is not likelyt Ipossible if there was a significant change te on more of the
assumed site conditions. Quantitatively the liketiti of a landslide is estimated as 1/200 to 1/50@al probability and a long term
(20 year) probability of 1/10 to 1/25.
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landslide would likely develop into a debris flomthe gully-like draw; however, due to the limitashount of
stored sediment and debris in this draw, entrainroématerial would be low. The final magnitudethé
event would not likely exceed 508m The runout would likely terminate on the moderslopes at or just
downslope of the lower falling boundary. Runouthe location of the natural gas pipeline or Boxh{m
Creek possible but unlikely (i.e. the P (S: H)stiraated as moderate).

Resources that could be impacted by a landslidei®magnitude include:

a) The replanted trees and/or the standing timbeherandslide path (<0.2 hectare). The partial tisk
these resources is estimated as high;

b) The temporary loss of the surficial materials anolwgng sites on the landslide path (<0.2 hectare).
The patrtial risk to this resource is estimatedigh;h

c) The fish habitat in Box Canyon Creek. The pari&l to this resource is estimated as moderate.

d) The natural gas pipeline. The partial risk to tieisource is estimated as moderate.

If under extreme circumstances a landslide wereuto out to the location of the natural gas pipeline
downslope of this area of cutblock C34M, due todpen slopes at that location it would likely bejibaing
to deposit material and not downcutting.

The likelihood of a post-harvest landslide being triggered on the remaining moderate to moderately
steep slopesin thisarea of the cutblock is estimated as low?®.

This rating is based on:

0] the gradient of these slopes (i.e. less than 65%)
If a post-harvest landslide were to originate fritiese slopes, the estimated initial magnitude waoldikely
exceed 25 rhand the runout would likely terminate on the madierslopes present at road location or the

lower falling boundary.

Recommendations

No geotechnical recommendations are suggested for the proposed harvesting in this area of Cutblock
C34M.

8 A low likelihood means that the likelihood of a landslideremote, although it is possible, given speatfienbinations of site
conditions. Quantitatively the likelihood of a latide is estimated as less than 1/1000 annual pilithzand a long term (20 year)
probability of 1/50 to 1/100.
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6.2 Former reserve area at the confluence of Streams 3 and 4
Discussion

The original cutblock layout contained several resareas within the harvest area. These reseeas avere
removed as part of the current amendments to thidack due to windthrow concerns. The area ardhed
confluence of streams 3 and 4 was included in dtieeoreserves (see Figure 1).

Stream 4 flows within an incised gully-like drawathextends from the steep bedrock slopes upslopleeof
cutblock down to the moderate gradient slopes invililley bottom. The sidewalls are steep (up & 70r
distances up to 15m). The gradient down the inektihe draw is 60%. The scarp of an old faile@iesent
on the east sidewall approximately 30m below tredrmcation. No deposit was visible in the invaftthe
draw indicating that the material was transportedrslope. The draw has few mature stems and vehati
little understorey.

Stream 3 is incised above the road location bugslamnfinement at the road location. A small dijoosl
area is present below the road location. The msirs@n becomes more incised downslope and flowsthee
sidewall of stream 4 at the lower falling boundaihe slopes adjacent to Stream 3 above the raaslstmf

an avalanche chute with scrubby hemlock vegetatidhis area has been excluded from the harvest area
The deposit at the road consists of colluvial relrbhterial that was likely transported to this tamaby snow
avalanche events.

The surficial materials on the ridges between stige@ and 4 consist of a blanket deposit of loos#ettse, at
depth (i.e. below 1m), sandy gravel till. This eré&l is assessed as well drained. The channdtezdra 4 is
composed of rubble with a sandy gravel veneer ersitiewalls.

Results

Inclusion of this area into the harvest area ofdimblock removes the potential for windthrow thatuld have
likely occurred if the reserve was left in plad&indthrow at the crest of the gully sidewalls wohlave been a
significant concern with respect to the stabilitytee sidewalls.

The gully-like draw of stream 4 has a high likelildoof snow avalanche events and also likely expeég
debris flow events possibly coupled with the snaalanche activity. These events initiate upslopthefarea
recently added to the cutblock and assessed asfgait TSA. The draw is more densely vegetateder to
the pipeline location indicating that the snow amahe and or debris flow events do not frequenihput very
far below the location of the lower cutblock bounda

Although the inclusion of this area into the hatvaea removes the potential for windthrow on thdyg
sidewall slopes, the old slide scarp on the sidebeglbw the road and the unconsolidated surficiatemals
present on these slopes indicate that the surfitiaterials may be sensitive to scour during yarding
Significant scour on the sidewalls of the draw during yarding operations would result in a moderate
likelihood of sidewall failuresin thisarea.

This rating is based on:
0] The gradient of the sidewall slopes;

Page 7 A A

S:\369\20\Current\74\TSA-McNab Creek Addition totlack C34M_FINAL.doc A FO R S I T E

Engineering and Geoscience



BCTS Strait of Georgia File: 369-20
Terrain Stability Assessment — McNab Creek — Additional area added to Cutblock C34M December 2007

(i) The unconsolidated nature of the surficial matenbsent on these slopes.

If a landslide were to originate from these sloftks, estimated magnitude would not likely exceedr®but
the runout would reach the stream channel. Mill&i@99Y suggest that the minimum debris flow criteria on
coastal B.C. streams includes an initial landskdé&ume of 25 m (from a gullied sidewall) and a debris
volume delivered to the stream channel of at 1288st?. For a debris flow to be initiated in a gullicmesm
(along Howe Sound in coastal B.C.) VanDine (199idicates that the channel gradients generallg hawe
greater than 47%.

Based on these criteria there is an estimated moderately high probability™ that a debris flow would be
triggered by a landslide on the draw sidewalls, if the debris were delivered to the stream channel during
a high flow event.

In coastal B.C., Hungr et al (1984)%uggests that the runout from a debris flow wdggin to deposit on
gradients from 14% to 21% where the channel isioedf Based on thjst is likely that if a debris flow
were to be triggered, the runout would reach the location of the Terasen pipeline and potentially the
channéd of Box Canyon Creek (i.e. the P (S: H) isestimated as high).

Resources that could be impacted by a landslidei®magnitude include:

a) The replanted trees and/or the standing timbetenandslide path (<1 hectare). The partial risk to
these resources is estimated as high;

b) The temporary loss of the surficial materials anolagng sites on the landslide path (<1 hectareg Th
partial risk to this resource is estimated as high

c) The fish habitat in Box Canyon Creek. The parigl to this resource is estimated as high;

d) The natural gas pipeline. The partial risk to #irsicture is estimated as high.

If a debris flow were to runout to the locationtleé natural gas pipeline downslope of this arethefcutblock
there is the potential for impact to the pipelinependent on the burial depth at the stream crassing
Therefore in addition to the partial risk being high there is potential for a high specific risk to this
structure dependent on the burial depth at the crossing.

Recommendations

1) Fall away yard away practices must be employed during harvesting in thisarea. Timber must
befelled out of the gully-like draw of stream 4 and yarded away from the draw.

2) Any residual stemsthat can not befelled out of the draw should be left standing.

9Millard, T. 1999. Debris flow initiation in coast8ritish Columbia gullies. Res. Br. B.C. Min. Fo¥ianc. For. Reg. Nanaimo, B.C.
Tech. Rep. TR-002.

10vanDine, D. F. 1996. Debris flow control structuffes forest engineering. Res. Br., B.C. Min. Fdfictoria, B.C. Work. Pap.
22/1996.

1vanDine 1996 Moderately high probability of occurte; is applied to those creeks that have sigmifipysical characteristics
that fall well within the threshold where debrigvils are possible, although not in the range ofgrate4. To date these creeks have
no recorded history of debris flows, or have exgrezed events of uncertain origin.

2Hungr, O., G.C. Morgan, and R. Kellerhals. 1984afiitative analysis of debris torrent hazards fesign of remedial measures.
Can. Geotech. J. 21:663-677.
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Following implementation of these recommendations the likelihood of a landdide initiating from within
thisarea of Cutblock C34M asaresult of the proposed harvesting will bereduced to low. Theresultant
partial risk to downdoperesources and the pipeline will be reduced to moder ate.

7.0 Closure

Factual data and interpretation contained withiis tieport were prepared specifically for BCTS 3t
Georgia Business Unit with whom Forsite has enteredntract. No representations of any kind asderto
any third parties with whom Forsite has not enteredntract.

We trust that this report satisfies your presequiements. Should you have any questions or caortsne
please contact our office at your convenience.

Sincerely,
Forsite Consultants Ltd.

Prepared by:

Rod Williams, P.Geo, Eng. L
Project Geoscientist

Attached: Figure 1 Cutblock C34M Terrain Stabilitgsessment Map
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#2-1160 Hunter Place, P.O. Box (846
Squamish, B.C.. VON 3G0, Canada
Phone/Fax: (604) 892-2303

E-mail: fbaumann@mountain-inter.net

Geological Engineers
and Geoscientists

John Howe _ Project: 03/11/14
JCH Forestry Ltd February 26, 2003

#2-1160 Hunter Place
Squamish, B.C.
VON 3G0O

Dear John,

re: Geotechnical Assessment of the proposed branch 2717, stations 241 — 877 m,
MecNab Creck., near Port Mellon.'BC.

The proposed road was assessed on November 14, 2003, The purpose of the assessment

wis to:

+ determine whether there arc any arcas where terrain conditions are so severe that it is
unlikely that road construction would be successful.

e for road scctions in unstable or potentially unstable terrain, estimate, on a metre-by-
metre basis, the amount of benching that will be required to provide a stable road prism.

« forroad sections in unstable or potentially onstable terrain, estimale, on a metre-by-
metre basis, the amount of material in the road prism that will need to be endhauled.

+ provide benching and endhauling prescriptions, if needed, for road sections in less
difficult terrain. -

« provide additional comments on terrain attributes, possible spoil sites, stream channels,
gullies, and other terrain features.

Please see the appended supplementa! information. The appendix contains a description of
how to use this report, a glossary ol terms, and descriptions of specific construction
techniques. The general terms and ideas used in this report are described in detail to avoid
the potential for misunderstanding.

The most important final product of this study is the table of detailed prescriptions that is
attached; the comments below supplement this tabular information,

Comments:

The roads are located in a mid slope position. The proposed road involves conventional
construction techniques. Four small gullics will be crossed. Avoid lilling the creck draws
will spoil from the sidewalls, and use coarse clean rock to fill through the creek draws,




(
geotechnical assessments..... puage 2

An Understanding:

The conclusions of this report are based on the currently available data and may need to be
modified if additional information becomes available. 1t must be stressed that terrain
analysis, hazard assessment and the evaluation of slope and hydrologic hazards is an iexact
science and that any development in mountainous terrain is subject to some degree of
geologic or hydrologic risk, This means that the absolute safety or stability of any
proposed development cannot be guaranteed and that users of this report must accept a
certain degrec of risk if they carry out such development plans. If questions remain,
additional specialist advice or a second opinion should be obtained.

If you hqafé stions please do not hesitate to call us.
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Revised: 1/20/70, 7:53 PM MB049.x1s page |

Notes (numbers refer to columns on the next pages):

1,2, 3. Start and end station, and length, of o given section (in metres).

4, Slope: selected average natural slope over the given road section.

5. 9% Bench: refers to the estimated amount of benching required to provide a stable road prism.

6. % Endhaul: is an estimate of the amount of material from the road cut that must be endhauled.
Note that 0% benching and 0% endhauling implies cut and [ill construction.

7. Hazard: a qualitative assessment of hazard (S= stable; P= potentialty unstable: U= unstable).
8. Certif. reqi'd: indicates whether the scetion requires post-construction sign-ofT by o P.Eng./P.Geo.

9. Template: refers to the recommended design template that should be used (see below).

]

Tem- Sym-  Surficial material Cutslope Fillslope Comment
plate  bol angle (%) angle (%)

; _ : , PAssume that the colluvium will ravel and that
I ICv Colluvial vencer . 80, NORY {bedrock will be encountered in the road prism
: j(umounl depends on natural slope angle).
i Assume that the road prism will be entirely
651 tbuilt in surficial material and that some
: _ . : qcmxl()pc, raveling will occur,
‘ ! ' ; : : ;A.asume that the till can be left oversteepened
3 Mv !TiE] veneer - 1201 o 65 iand that bedrock will be encoundered in the
; : : road prisnt.

2 ICh  |Coltuvial blanket | 100

Assume that the till can be left ove:sﬁet])um([
and that the road prism will be entirely

L tocated in swrficial material. Very competent
j [tills can be left with a 400% slope.

j s oM IMixed material L1201 » (ﬁg [Eithér use two layers. or use a s:mp!tlned

P I T N R layer with the cut and lillslope angles given.

1 ‘ i § ‘ ' {Use the steepest cutslope possible. Badly
6 IR Rock 400! 65 !hactuu,d rock may only stand at 200% or

' ‘ : ‘ ' ess.

I 4 Mb Till bianket

10. Comment: Terrain units: C=colluvium: R=rock: M=till; v=veneer: b=blanket (>1m thick):
s=steep slope; k=moderately steep slope; a=moderate slope; j=gentle slope; t=terrace; h=hummocky:

Abbreviations used: $= silt; s= sand: g= gravel: d= mixed lragments: a= angular:
AC= active channel. Channel area occupied by yearly average high water flow. To estimate
area occupicd by Q100 flow, multiply A.C. by 3 and design water conveyance accordingly.
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cn 4% ,_1 R DO T R & B Comment
Rd 2717
241 Start assessment
Grub all old landing debris and ensure no
241 309 0101 S| N| 4 |coarse woody debris is included in the road
prism.
309 39| ss60l 75150l p | N 4 Ridged till blanket. Keep fill within reach and
endhaul excess.
391 440 55 5300 0| PN 4
440 480 65 |00 90 | P | N | 4
480 510 50 01O | S|IN]| A4
490 , Creek in smalt gully. Fill through with coarse
clean rock.
510 531 65 [100j 90 | P | N 4
531 657 50-551 01 0| S| N| 4
503 642 Rubbie veneer [rom snow avalanche path
cxtends below road.
6272 642 Creek in small gully. Fill through with course
clean rock.
657 675 ss0l 75 1sol p | N 4 Small gully. Endhaul steep sidewalls, and fill
o through with coarse clean rock,
675 877 50 0t 0] S| NJ|4
877 End ol road.




A Hazard Classification Terrain Classification

)
— North— ; ioni il i Texture Surface Expression
| . Class I No significant stability problems exist. a=gravel =tertaged topoarsphy
o ) s=sand v=veneer (<1m thick)
ey “ Class II: There is a very low likelihood of landslides S=silt b=blanket (>1m thick)
0~ 50 100 150 200 250 ~ following timber harvesting or road construction. x=angular fragments j=gentle slope
metres . . r=rubble a=modetrate slope
Class I1I; Minor stability problems can develop. ) (angular<256 mm) k=moderately steep slope
1:5000 Harvesting should not significantly reduce terrain stability | a=blocks s=steep slape
' although there is a low likelihood of post harvest failures. (angular>256 mm) h=hummocky

d=mixed fragments  f=debris or alluvial fan

Class IV: Moderate to high likelihood of slope failures (rounded and angular) p=plain, including floodplain
following conventional road construction. Moderate
likelihood of failure in logged areas, Surficial Material Geologic Process
Class V: Natural failures present. High probability M=till V=gullying
. that slope failures will follow logging or conventional C=colluvium U=I[nundation
road building. F=fluvial Rr=rockslide
A=anthropogenic Rb=rockfall
o P Impact Assessment FU=glaciofluvial ~ Rd=debris flow
— 2—~—"/—'— it e R e P A measure of the relative impact that a slope failure would LY=glaciolacustrine  Rs=debris slide
—_—— - SN ) T _— have on fish values, water quality, trees, or visual esthetics. O=organic R"=initiation zone
: B T :_.‘_\\51 T T R VA - ; V=volcanic A=snow avalanche
B et S / : 8- —— o - H: high impact. M: moderate impact. L: low impact. Ufundlﬁ'erentlated L=seepage
T e _,--'—k-—-f---\h,l_frj N /ﬁp G ’\70'100%—-——-——-. Moz T R=rock qualifying descriptor
At v‘.n;:‘;-_'t;‘— T Rs Iv-M - .\\\\\_‘ Rs A3 8 | ‘ y: L ‘, S, ) A=active process surficial material
e St RIS A4 | Rs-A wlTT==70-100% % -, oA | Ll Lot S O ~——_» Creek/Seepage area inactveprosess U~ gESt - [
S B ) 7\70-100%\:’ Rs vt o \ B ! \ T NN b surface expression '5_1 ()04,
S e Ty 1 Tv-m 0 70-1 VSN )\ / | \\ Rockbluff s ange”” . Go0Rge s
N i b "Rs  Rsk-AV | oo Jmpreced
- - . KRSK- ks : g CR =preceding unit is more common // =preceding unit
s N oo ML A Y 8 Rs 0/ -70-100% -L}_ 4 POIYSOH—bOUﬂdarleS, is lgmch more common = =units equally abundsnt
ol s 5 70-100%: IV-M RETR - - = - gradational,
e Vi S N g/ : Iy Sefurine RS b — =~ — approximate,
Ml W - S T0-100% ——— definite.
T N\BLZ4-75" ‘ : ; T s Scarp crest; J
s Pan may coincide with
e polygon boundary
I
=1
Sl | Small draw/gully
e ‘ :
=5 el . Rs P Ridge
o~ 086 >70-100%._——
" 94874 v IV-M — o
i'/ /-H_é‘mg!_?’/ s Rapid mass movement Important Note: this information has
/ o joq-950171-7 78 been compiled on a Company-supplied
/ R 00 . e T S S : ] - base map assumed to be reasonabl
/ S M S UsO U O e RN ¥ S i ron Nl L J e® Yy P . ¥
=4 / / : L Block Boundary accurate, Terrain and hazard polygons
polyg
o / : . were located using available air
s o726/ O Mapping Boundary photographs, ground traverses, and the
B T : AL 743/5 &% T e topographic information on the original
' Piveli ioht-of: K \‘\\i“\\ Hcff / // ,/ - raverse Rout base map. Since the delineation of these
gt ipeline right-of-way | b Sl N 1100-/25 / p //\//Buﬂt road polygons involves some interpretation and
b follows road SN\ T~ F97RLI4,57 ' estimation, the boundaries are approximate
- = R : ' . >~ and some errors may be present.
: - ~ 4~ Q‘meposed road Cartographic errors may also be present
TN S Il S U - : Ly since this map was originally drafted using
R ‘ ot ’ ; @ Gully identifier (see text) 1:15,000 (approximate) air photographs.
g \ _ o - I If questions remain, additional advice
! - e K| : should be sought and/or critical boundaries
T ., \:‘| McNab Creek : \ 1 marked out in the field.
: S h TR R, 494@71_74 LN i Figure 3
g N : :
By g, B B \: McNab Creek
oF B \ Block MB-049
: JCH Forestry Ltd.

o Al } Terrain and
£ Hazard Classification

743/8 ‘ Baumann Engineering
February 26, 2003






