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1. Executive Summary

At the request of Mr. Stuart Macpherson, Execubhrector of the PMFLC, Block MF 360 East
Wilson Creek was visited on May 28007. Mr. Macpherson had visited the Block eadind
determined that a more detailed assessment ofrsdida management was warranted. The purpose
of the May 28' assessment was to assess:

1. streamside tree retention;

2. stability of the stream banks where harvestingdairred,;

3. sediment issues at stream crossings; and

4. potential fish habitat protection concerns reldatelarvesting activities.

Riparian tree retention was assessed at 6 sitestagain crossings were assessed at three locations.
Tree counts were conducted at locations where singeappeared to be close to the stream. Tree
counts, therefore, are likely less than what trexage would be for the total length of stream
harvested. Tree counts were not conducted adjazeoads in order to avoid the road right-of-way.

Road Crossings:

A crossing structure on road DR150 (Site 1, Figyrbad been removed as requested by Ministry of
Environment staff. Although some sediment hadredtéhe stream channel, it was not possible to
determine the amount. The effect that this sedimeposit had on the channel was also difficult to
assess, partly due to the level of channel distubeelated to logging that had occurred about 60
years ago.

The second and third stream crossings assesseatweads DR570 (Site 3) and DR450 (Site 4)
respectively. As with the crossing at DR150, iswdifficult to assess how much sediment had
entered the stream. The stream channels at edl thhossings were inspected both upstream and
downstream of the road crossings. Based on thenehaondition on May 2§ | concluded that the
volume of sediment that entered the stream ahadktsites was small in relation to the natural
channel bedload and that channel form and funcémnstream of the crossings had not been
measurably affected. Furthermore, | concludedeteiated levels of suspended sediment at the
three sites were of short duration and that fisprésent, would not have been significantly afdct

Tree Retention:

Tree retention was assessed at Sites 1, 2, 375a6d 8 (Figure 1). The number of trees retained
adjacent to the stream channels met the CouncillR&gn requirements at all sites except at Site 6
(tree retention adjacent to a Small Stream). Thrmecounts were made at Site 6 (see Section 6.6)
and 8 trees were retained at one of the 100 materdections of stream assessed (Site 6: Count 1).
The Council Regulation requires that an Owner megaininimum of 10 trees at least 20 cm in
diameter along each 100 meters of both stream bartks minimum tree retention requirement was
met at the other two 100 meter long stream sectisaessed at Site 6. In summary, thirteen riparian
tree counts were conducted at seven sites. Tieatian at one (Site 6: Count 1) of the thirteen
locations was below the minimum required by ther@diRegulation. Tree retention on larger
streams generally exceeded minimum requiremengsdignificant amount.
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Stream Bank Stability:

Although trees growing on the channel banks weredséed at several locations (Sites 3, 5 and 6), |
concluded that long term bank stability was nohiicantly affected. At Site 3 the removal of tsee
growing on the edge of the bank was limited ancctfannel width at this location was less than 3
meters. The removal of trees growing on the edigescbank was more extensive at Sites 5 and 6
but the channel was smaller (1.6 m and 1.8 m réispg0.

It is my opinion that the stream power at Site§,3nd 6 is low enough (channels were small) that
the removal of trees growing on the edge of theastrbank will not result in a significant change in
channel morphology over the long term.

However, the harvesting of trees growing on thekbanf larger streams has the potential to degrade
fish habitat (either on site, or located downstreand water quality under certain conditions. |
recommend that the Owner consider stream powennehaype (i.e. alluvial or non-alluvial

channel), water quality objectives, and fisherigli@s both on site and located downstream prior to
the removal of streamside trees that play a roleink stability. Finally, it is concluded that
harvesting activities in the Block did not resalsignificant impacts to downstream water quality o
fish habitat located either within or downstreantref Block.

. Introduction

This report summarizes the results of an assessharttarvest block on Managed Forest 360,
District Lots DL 2462, DL 2463, DL 3373 and DL 33@#ned by Columbia National Investments
Ltd. (CNI). This area will be referred to as tl&dck” in this report. The assessment was
conducted at the request of Mr. Stuart Macphersgacutive Director of the PMFLC. He had
conducted a site inspection on May 14th, 2007 aterohined that a more detailed assessment of
forest practices around streams was warranted.

Several streams flow through the Block and thesasts have all been defaulted to fish bearing
since the Owner has not conducted a fish habitaniory to prove otherwise. For the purpose of
this assessment, all aquatic habitats within tleelBare assumed to be fish habitat.

| visited the Block on May 28th, 2007. Mr. Michdgvis, CNI operations supervisor, was onsite
during this assessment. The purpose of the Blsskssment was to:
1. Assess the streamside tree retention with respextrpliance with PMFLC regulatory
requirements;
2. Assess stability of the stream banks where hangsitd occurred;
3. Assess the stream crossings and identify any setlismies; and
4. Provide written comments on any potential fish tethjrotection concerns.

. Block Layout and General Site Description

The Block is located on a south-facing slope seast of Sechelt. The area of the Block is 266.4 ha
and harvesting has occurred over the past sevemed .y There are four recently harvested areas
within the Block that contain streams. These aseasdentified as DR1 to DR4 on the Block map
(Figure 1). There are 14 identified streams withiemBlock. Two of these streams flow into
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Chapman Creek. Four streams make up East WilseekCiSeven streams flow either into a
wetland areas, become discontinuous, or flow othh®Block.

. Fisheries Resource

Most of the streams within the Block were clasdifiad mapped by Chartwell Consultants Limited
using the stream classification system applicabl€mwn Land (Forest and Range Practices Act).
According to Mr. Davis, no fish sampling had beenducted. The Ministry of Environment
Fisheries Information Summary System (FISS) costaiformation for both Chapman Creek
(Watershed Code 900-120400) and Wilson Creek (\&lagek Code 900-119900). Both these
systems support salmonid fish species, at leashstogam of the Block.

. Regulatory Requirements Around Streams

Regulatory requirements pertaining to streams @rergrized below. Division 3 of the Private
Managed Forest Land Council Regulation (CounciluRgpn) specifies the general requirements
around all streams. Division 4 is applicable teains that are fish streams, or are in a waterlgupp
area.

5.1. Division 3: General Requirements Around Stream s

Of relevance to this report are:
1. Section 14 (2); and
2. Section 15 (described below).

5.1.1. Practices Concerning Access Structures Near Streams (Council
Regulation Section 14 (2))

Section 14 (2) of the Council Regulation states fitiaall streams:

An owner who constructs, deactivates or rehabiiitat road, landing, excavated or bladed
skid trail or other similar access structure mursiuee that the construction, deactivation or
rehabilitation is carried out so as to meet thimfahg:

a. streams are maintained in their natural or existmgrses;

b. the structure does not become unstable to thetekignits instability
contributes to landslide debris entering fish stre@ar streams in water
supply areas; and

c. excavated soil does not enter directly into streams
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Figure 1 Block Map showing locations of 8 inspeain sites.
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5.1.2. Constraints on Activities near Streams (Coun  cil Regulation Section 15)

Section 15 of the Council Regulation states thagaflostreams:

An owner who, adjacent to a stream, carries outeinharvesting or related activities,
silviculture activities or road construction or déation activities must ensure that those
activities meet all the following requirements:

a. stream channel, banks and gully side walls arelestabilized or damaged;

b. soil erosion into streams is minimized;

c. machine tracks within 5 m of the edge of the streaemnel will not result
in mineral soil exposure that leads to sedimenta®cept at a stream
crossing;

d. understory vegetation and non-commercial treesimiiim of the edge of
the stream channel are retained to the fulleshextessible unless

i. they are a stream crossing
ii. the area is to be subject to a planned fire,
ii. the retention of the understory vegetation and cmmmercial trees
would result in
A. damage to the stream bank
B. damage to the stream channel, or
C. sediment entering the stream, or
iv. the disturbance of the understory vegetation amdooonmercial
trees would not result in
A. harm to fish or fish habitat, or
B. reduced water quality at water supply installations

e. accumulations of woody debris or slash in the strehannels do not result

in
i. harm to fish or fish habitat, or
ii. reduced water quality at water supply installations

5.2. Division 4: Specific Requirements for Fish Str  eams and
Water Supply Areas

Division 4 of the PMFLCR specifies the number argdribution of trees that must be retained each
side of fish streams, or streams in water supm@gsr There are three categories of streams:

1. Streams less than 1.5 m in width;

2. Streams between 1.5 and 3.0 meters wide (Smalrgte and

3. Streams greater than 3.0 meters wide (Large Stjeams

No trees need to be retained adjacent to streamiesiian 1.5 m wide regardless of whether the
stream supports fish or is in a Water Supply Ar€his is consistent with the management of
streams less than 1.5 m wide on Crown Land. Hewerees must be retained adjacent to Small
and Large Streams as described below:
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5.2.1. Tree Retention Adjacent to Small Streams (Co uncil Regulation, Section
19)

A minimum of 10 trees for every 100 m of streangtérmust be retained adjacent to Small
Streams (channel width greater than 1.5 m andhess3.0 m). These trees must be:

within 10 m of the edge of the stream;

2. atleast 20 cm in diameter;

3. the same proportion of coniferous to deciduouhapte-harvest stand; and

4. similar in the range of sizes as the pre-harvestdsif the channel gradient is 8% or less.

=

5.2.2. Tree Retention Adjacent to Large Streams (Co uncil Regulation, Section
18)

Section 18 requires that a minimum of 20 treesetogbained for every 100 m of stream length
for streams that are at least 3 m wide (Large Bts¢a There is a hierarchy of selection
preferences for these retained trees. The fiefepnce is that the retained trees must be:

1. within 10 m of the edge of the stream;

2. atleast 30 cm in diameter;

3. the same proportion of coniferous to deciduouhapte-harvest stand,;

4. similar in the range of sizes as the pre-harvestdstand

5. distributed as evenly as practicable along alhef100 m length of stream.

If there are less than 20 trees within 10 m ofstineam along the 100 m stream section there
are three additional retention options describeBection 18.

6. Description of Site Assessments

On May 28th | inspected the eight sites descritedovb (see Figure 1):

Section of a tributary to Wilson Creek just doweatn of road DR150;
Section of Wilson Creek to the south of DR200;

Stream crossing on the East Wilson Creek triblabyR570 road;

Stream crossing on the East Wilson Creek triblabfyR450 road;

Section of southern-most stream that crosses DIR1#1l)

Section of northern-most stream that crosses DRA&d;

Section of a tributary to Chapman Creek north o2DRroad; and

Section of East Wilson Creek just upstream of witdtews out of the Block.

e R A e

The tree stream counts were conducted at siteewlagvesting appeared to be close to the stream. |
intentionally conducted the tree retention couhtsparian areas that appeared to have the fewest
number of retained trees. The tree counts repartdds assessment are therefore likely lower than

if tree counts were conducted and averaged alantpthl stream length. 1 also did not conduct
stream counts within 20 or 30 meters of a road/tadebeing within the road right-of-way. The

results of these site assessments are presentsd bel
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6.1. Site 1

Site one is the section of East Wilson Creek tebutiownstream of the DR150 stream crossing. |

inspected the removed crossing structure and asbeparian tree retention at three one hundred
meter-long stream segments.

6.1.1. Removed Crossing Structure at DR150

The removed stream crossing structure is showhdatdPL. It is my understanding that there was an
existing drainage structure here and that the Owpgraded the road at this location. Ministry of
Environment (MOE) staff then ordered the Ownereimove the road fill from the creek and re-
establish flow due to concerns about the inadeduatraulic capacity of the old drainage structure.

Some sediment would have entered the stream anddepesited in the channel downstream of the

road. Without detailed pre-development informatiegarding channel condition, it is not possible
to accurately determine how much sediment entéedhannel.

Photo 2 shows the channel downstream of the rdaetelis some evidence of recently deposited
sediment in the channel immediately downstrearh@fdad. However, it is not possible to
accurately to determine how much of this sedimenvad fill material. The stream channel was
significantly disturbed when this area was firgided approximately 60 years ago, and the channel
has not yet fully recovered. This previous loggiesulted in bank disturbance leading to erosion

and elevated rates of sediment scour and depasifibis historic disturbance makes it very difficul
to assess current practices.

-
b
E

Photo 1 Stream crossing of East Wilson Creek tribtary on DR150.
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Photo 2 Looking down road DR150 at the stream chamel. Evidence of recent sediment
deposits immediately downstream of the road.

It is my opinion, however, that the volume of raathted sediment that was deposited into the
stream channel is small in relation to the natbealload movement and that this deposit will not
measurably affect channel form or function. klso my opinion that the suspended sediment that
was deposited into the stream was of a short duratnd that fish, if present, would not have been
significantly affected.

6.1.2. Riparian Tree Retention — DR150

The channel width of the East Wilson Creek tribyitanere the tree counts were conducted was
greater than 3.0 meters. Tree retention requiresvaae therefore 20 trees with a diameter greater
than 30 cm per 100 m of stream length. | conduittezk tree counts along the left bank of the East
Wilson Creek tributary and the results are sumredrin Table 1 below:

Table 1 Summary of Riparian Tree Counts at Site 1:East Wilson Tributary Downstream of
DR150

Site - Count | Retained Conifer > | Retained Deciduous| Distance Trees/100m
30 cm >30cm Surveyed
1-1 19 1 96 20.8
1-2 20 89 225
1-3 21 47 447
Average: 29.3
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As can be seen in Table 1, tree retention met tum@l Regulation requirements. The ratio of
coniferous to deciduous was judged to be compatalile pre-harvest stand and the trees were
evenly distributed along each 100 m stream sectiRitoto 3 shows the East Wilson Creek tributary
and tree retention along the right bank.

Photo 3 Looking down East Wilson Creek Tributary d Site 1. The Block is adjacent to the
right bank.

6.2. Site 2

Site 2 is a section of East Wilson Creek down-sigpeth) of the DR200 road (Figure 1). The
stream channel at this location (Photo 4) is 7 ho8ide and is therefore classified as a Large
Stream.

The falling boundary of the Block was measuredsaharrowest point and was 14 m away from the
edge of the stream. This riparian reserve areasigagficantly wider at other locations (Photo 5).
There was no harvesting within this riparian resemea. | assessed riparian tree retention at one
site and the results are summarized in Table 2.

Table 2 Summary of Riparian Tree Count at Site 2:East Wilson Creek Down Slope of
DR200

Site - Count | Retained Conifer > | Retained Deciduous| Distance Trees/100m
30 cm >30 cm Surveyed

2-1 | 21 | 0 | 52 | 40.4 |

The minimum tree retention requirement for thieatn was exceeded by at least 100%.
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Photo 5 East Wilson Creek at Site 2, looking at hriparian no-harvest zone. The stream
channel is in the lower right corner of photo.
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6.3. Site 3

Site 3 is the stream crossing on the East Wils@elCtributary at the DR570 road. | also assessed
riparian tree retention at one site between DR5itDthe Forest Service Road (Figure 1).

6.3.1. Stream Crossing at DR570

The removed stream crossing structure is showhdatd6. It is my understanding that installation
of a crossing structure had begun but was haltedipg\WaterAct approval. Some sediment would
have entered the stream but this sediment inpugaappgo have been minor and recent sediment
deposits were limited to a short section of thendehimmediately downstream of the road (Photo 7).

&

e

A

Photo 6 Stream crossing work on East Wilson Creekributary at Road DR570.

It is my opinion that the volume of road-relatedisent that was deposited into the stream channel
was small in relation to the natural channel bediimad that this deposit will not measurably affect
channel form or function. It is also my opiniomthhe elevated levels of suspended sediment in the
stream were of short duration and that fish, ispre;, would not have been significantly affected.
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Photo 7 Immediately downstream of crossing on Eas¥ilson Creek Tributary at Road
DR570

6.3.2. Riparian Tree Retention — DR570

The channel width of the East Wilson Creek tribyitanere the tree counts were conducted was
measured at six locations and the average charmigl was 2.9 meters (Small Stream). The tree
retention requirement for this Small Stream isr&@g with a diameter greater than 20 cm per 100 m
of stream length. | conducted the tree count atbegight bank of the East Wilson Creek tributary
and the results are summarized in Table 3 below:

Table 3 Summary of Riparian Tree Counts at Site 3:East Wilson Tributary Downstream of
DR570

Site - Count | Retained Conifer Retained Deciduous| Distance Trees/100m
>20 cm >20cm Surveyed
[ 3-1 | 6 | 14 | 100 | 20 |

The total number of retained trees exceeded théreefj10 trees per 100 m. Since only 6 of these
trees were conifers, | conducted a stump counéterchine the pre-harvest ratio of conifers to
deciduous trees within 10 m of the stream. Byudicig the stumps and the retained trees, the pre-
harvest profile was 30 coniferous and 18 decidspegies. Using this pre-harvest profile, the
number of retained trees was calculated as 6.2%eco@mnd 3.75 deciduous trees. It is therefore
concluded that the tree retention at Site 3-1 nregpslatory requirements.
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Of concern was the harvesting of several treesigmpin the stream bank (Photo 8). Although it is
my opinion that long term bank stability was narsficantly compromised at this location, this
practice should be avoided, particularly on lagjeeams since the tree roots are functioning to hel
maintain stream bank stability (see Section 7.4).

Photo 8 Cedar tree growing on the stream bank haested downstream of DR570. Tree roots
help maintain bank stability.

6.4. Site 4

Site 4 is the stream crossing (Photo 9) on the B#élsbn Creek tributary at the DR450 road. It is
my understanding that this is an existing roadthatiheavy equipment was driven through the
stream prior t&VaterAct Approval. The stream at the crossing is 3 toeters wide and the channel
gradient is 15%. The site has been temporarilgm@m/with geotextile and CNI plans to install a
bridge at this location. It is my understandingtt&NI has retained a consulting fisheries biologis
to provide advice concerning erosion control aridge design.

| did not see any indication of recent soil erogioisediment delivery to the stream channel. | also
did not see any recent sediment deposits in tearstchannel downstream of the road. This is not
surprising since any sediment that was depositediire stream was likely flushed downstream due
to the relatively high stream gradient (15%).

It is my opinion, however, that the volume of raathted sediment that was deposited into the
stream channel is small in relation to the natdnaihnel bedload and that this deposit will not
measurably affect channel form or function. klso my opinion that the suspended sediment that
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was deposited into the stream was of a short duraind that fish, if present, would not have been
significantly affected.

ar

Photo 9 Unauthorized stream crossing at DR450. @textile placed to reduce erosion
potential pending bridge construction.

6.5. Site 5

Site 5 was at the southern-most stream (PhotohBd)ctosses DR160 (Figure 1). The channel
width was measured at 7 locations and the avetzgenel width was 1.6 m (Small Stream). Tree
retention requirements are therefore 10 treesavttameter greater than 20 cm per 100 m of stream

length. Three tree counts were conducted dowmatofdhe road and the results are summarized in
Table 4.

Table 4 Summary of Riparian Tree Counts at Site 5:Small unnamed stream crossing DR160

Site - Count | Retained Conifer > | Retained Deciduous| Distance Trees/100m
20 cm >20cm Surveyed
5-1 15 6 100 21
5-2 10 6 100 16
5-3 19 7 100 26
Average:| 14.7 6.3 100 21

Tree retention easily exceeded the PMFLCR forgtrisam. However, as with Site 3-1, several trees
growing in the stream bank (Photo10) had been bgetle It is likely that channel stability has not
been significantly affected by the removal of trgeswing in the stream bank for the following
reasons:

1. the stream is small and low gradient (low energmpy
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2. riparian vegetation will establish and grow and télp stabilize the banks as the
stumps rot.

Photo 10 Small stream (most southerly) downstreawf DR160 showing a mix of harvested

and retained trees.

Machine tracks were also observed within 5 metetBeostream channel but there was no evidence
of sediment transport to the stream. The fututem@l for sediment generation and transport from
this area to the stream was judged to be very lesvd the minimal ground disturbance, thick duff
layer, and flat ground.

6.6. Site 6

Site 6 was at the northern-most stream (Phototit)drosses DR160 (Figure 1). The channel width
was measured at 6 locations and the average chaigelwas 1.8 m (Small Stream). Tree retention
requirements are therefore 10 trees with a diangegzater than 20 cm per 100 m of stream length.

Three tree counts were conducted downstream abtteand the results are summarized in Table 5.

Table 5 Summary of Riparian Tree Counts at Site 6:Small unnamed stream crossing DR160

Site - Count | Retained Conifer > | Retained Deciduous| Distance Trees/100m
20 cm >20cm Surveyed

6-1 7 1 100 8

6-2 9 7 100 16

6-3 11 1 100 12
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Tree retention requirements were not met at orlkeothree counts. At count 6-1 seven conifers and
1 deciduous (red alder) were retained. This doesneet the Council Regulation of at least 10 trees
At site 6-2 and 6-3 more than 10 trees greater #@m in diameter were retained.

Photo 11 Small stream (most northerly) downstreamf DR160 showing stream channel and
retained trees.

6.7. Site7

Site 7 was on a tributary to Chapman Creek norfbR200 (Figure 1). The channel (Photo 12)
width was measured at 8 locations and the avetzgenel width was 3.16 m (Large Stream). Tree
retention requirements are 20 trees with a dianggezter than 30 cm per 100 m of stream length. |
conducted one tree count and the results are supgdan Table 6.

Table 6 Summary of Riparian Tree Counts at Site 7:Tributary to Chapman Creek

Site - Count | Retained Conifer Retained Deciduous| Distance Trees/100m
>30cm >30cm Surveyed
| 7-1 | 20 | 2 | 51 | 431 |

Only one tree count was conducted at this siteesaneo-harvest riparian zone had been maintained.
Photo 13 shows the no-harvest riparian zone asdztitie can also be seen on the right side of Photo
12. Tree retention along this stream exceede@thmcil Regulation requirements.

Pagel6



Photo 12 Stream channel at Site 7. The riparianatention area is to the right.

Photo 13 Riparian no-harvest zone at Site 7. Theéream channel is located just outside of the
left side of the Photo.
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6.8. Site 8

Site 8 was on East Wilson Creek just upstream @i flows out of the Block (Figure 1). The
channel width at this location was greater than @stimated at 8 to 10 m) and is therefore a Large
Stream. Tree retention requirements are ther@®iteees with a diameter greater than 30 cm per
100 m of stream length.

A tree count was not conducted since a wide (medsas 22 m at one location) no-harvest riparian
zone had been maintained (Photo 14). The numhteeed greater than 30 cm in diameter within
this no harvest riparian zone was well above th@mim retention requirements for a Large Stream.

. Discussion and Conclusions

The Council Regulation describes the regulatoryirements for tree retention adjacent to streams.
In summary, streamside, or riparian tree reteriigequired streams that are wider than 1.5 meters
and are either fish bearing, or are in a Water §ufsgea as defined by the Council Regulation.
Determining streamside tree requirements, therefeqaiires an assessment of fish habitat potential
and an identification of water supply areas.

Photo 14 No-harvest riparian zone on East Wilson @ek at Site 8.

7.1. Fish Habitat Potential

It is my understanding that the streams that flongugh the Block were not assessed for fish habitat
potential prior to harvesting. All streams andlamd areas therefore must be managed as fish
habitat if the channel gradient is less than 20&tha water bodies are connected to fish habitat fo
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at least part of the year. Chapman and WilsonlGrase known to support salmonid fish species
downstream of the Block.

Two small streams within the eastern portion ofBlexk were classified as non fish-bearing
(designated as S6 in Figure 1). These streamsimggrected in the field by Mr. Stuart Macpherson
and this classification was deemed appropriate.

7.2. Water Supply Areas

Chapman Creek is a Water Supply Area. There isstream within the recently harvested part of
the Block that flows into Chapman Creek. Thisatnds located in DR2 approximately 150 m north
of road DR200. Streamside trees must thereforetaeed along this stream regardless of whether
the stream supports fish. This stream was assesSitk 7.

7.3. Streamside Tree Retention

Tree retention was assessed 13 times at 7 SigaréFlL). Tree retention at 6 out the 7 sites oret,
exceeded the Council Regulation minimum requiremieMinimum requirements were not met,
however, at Site 6.

Three tree counts were conducted at Site 6 (saé®B€c6). Only eight trees greater than 20 cm in
diameter were retained in a 100 m long sectiom@ftream at location 6-1. This is less than the
required 10 trees. Additional conifer trees obapropriate size could have been retained since
conifer stumps were noted in the 10 m riparian zdhes therefore concluded that enough trees
could have been retained to meet regulatory reaeinés.

In summary, thirteen riparian tree counts were uotetl at seven sites. Tree retention at one §Site
Count 1) of the thirteen locations was below theimum required by the Council Regulation.

7.4. Stream Bank Stability

Although trees growing on the channel banks weredséed at several locations (Sites 3, 5 and 6), it
was concluded that long term bank stability wassimgnificantly affected. At Site 3 the removal of
trees growing on the edge of the bank was limitetithe channel width at this location was less than
3 m wide. The removal of trees growing on the asfgbe bank was more extensive at Sites 5 and 6
but the channel was smaller (1.6 m and 1.8 m réispg0.

| saw no evidence of bank instability at any of ¢ites | inspected. Most importantly, ripariaretre
retention adjacent to the largest stream chanritiinwhe Block significantly exceeded the
minimum requirements. These larger channels Havgrieatest potential for bank erosion and
channel instability.

It is my opinion that the stream power at Site§,3nd 6 is low enough that the removal of trees
growing on the edge of the stream bank will notiiteéa a significant change in channel morphology
over the long term.
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It is my opinion, however, that the harvestingrees growing on the banks of streams has the
potential to degrade fish habitat (either on sitdpcated downstream) and water quality under
certain conditions. For example, if a non fish+b@astream with erodable banks is harvested to the
edge of the channel, there may be the potentiarfsion and bank instability. Section 15 of the
Council Regulation (see Section 5.1.2) statesgtiaim channels should not be destabilized and that
soil erosion into streams should be minimized.sH®pplies to all streams.

I recommend that Owners carefully consider streamep, channel type (i.e. alluvial or non-alluvial
channel), water quality objectives, and fisherigli@s both on site and located downstream prior to
the removal of streamside trees that maintain Issauility.

7.5. Stream Crossings

In-stream work at road crossings was inspecteldrae tsites (Sites 1, 3, and 4). At Site 1 an iexjst
culvert had been removed and the road fill excavedereate an open stream channel across road
DR150 (see Section 6.1.1). At Sites 3 and 4 ieastrwork had started but was halted by CNI
pendingWater Actapprovals.

The Council Regulation requires that Owners insti#fam crossing structures in a manner that
minimizes the amount of sediment entering the stre@ihese sites were inspected to determine if
sediment input had been minimized and to assesstw:for additional sediment control works.

It is difficult to determine how much sediment feadered the streams at these sites. However, based
on an inspection of the stream channel downstrdahese sites, it is my opinion that sediment input
at the three sites was not enough to cause adonmmgjimpact to the morphology of the stream

channel.

Exposed mineral soil at the Site 4 stream crogsieg Section 6.4) had been covered with geotextile
material to minimize surface erosion. Seedingahnéa, as well as other areas with exposed mineral
soil is recommended.

7.6. Impacts to Downstream Water Quality and/or Fis  h Habitat

The effects of the sediment inputs at the thremastrcrossings inspected were localized. An
increase in the natural rate of channel scour apdsition more than 10 or so meters downstream of
the road crossings was not apparent at any ofttbars crossing locations. It was also concluded
that streamside tree harvesting did not signifigeaffect long term bank stability.

Based on these observations, it is concluded hiea¢ tvas no significant impacts to downstream
water quality or fish habitat downstream of thedilo
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8. Statement of Limitations

This report was prepared for the Private Manageddtd.and Council. The material in this report
reflects Shawn Hamilton and Associates best judgiindight of the information available to us at

the time of preparing this report. Conclusions eemmmendations in this report are based on an
analysis of the best available information and ggsional judgement that is subject to a degree of
scientific uncertainty, and therefore cannot belweabsolute fact. Shawn Hamilton and Associates
has made the findings and conclusions set outsiréjport in a manner consistent with the level of
care and skill normally exercised by members ofetindronmental science profession practicing
under similar conditions at the time the work wasfgrmed.

The report author believes this report to be a¢eurblowever, he cannot guarantee the completeness
or accuracy of information supplied to him. Anyuwshich a third party, other than the parties
mentioned above, makes of this report, or anyrrediaon, or decisions to be made based on it, are th
responsibility of such third parties. The authorepts no responsibility for damages, if any,

suffered by any third party as a result of decisiorade or actions taken.

Page21



