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Executive Summary
Island Timberlands Limited Partnership (IT) manages private land in both China Creek (84%)
and Honna River (14%) watersheds. Based on interviews, document reviews and a brief field
review we believe that its forest practices pertaining to water quality are at a standard that
meets or exceeds that of the coastal forest industry on both private and crown land. We
believe they exceed Private Managed Forest Lands (PMFL) Regulations with respect to
protection of soils and water quality.
IT performs above the coastal average in terrain stability, blowdown and hydrology
assessments; they are more generous than most coastal companies in grass-seeding around
stream crossings and ditches.
Practices are guided by a comprehensive “Timber Management System” (TMS) that is the
equal of systems used by other large logging companies on the coast (e.g. Timberwest and
WFP) and better than smaller operators on private or crown land. Independent audits of IT’s
SFI and ISO14001 EMS forest management certification suggest a high level of compliance.
We identified isolated instances of sediment generation, for example:
1. Sloughing cutbanks depositing sediment in ditches that will eventually deliver
sediment to streams.
2. Culvert intakes (and outlets) being partly buried by fill because roads were built wider
than necessary
3. Bridges acting as collection points for wheel-splash sediment accumulations in some
cases from water flowing down adjacent road grades;
4. Blowdown along riparian areas disturbing channel banks or on gully sidewalls
triggering small slides that deliver debris to streams.
These issues are all very minor in isolation but collectively there will likely be cumulative
effects on water quality, although these would be very difficult to quantify.
In China Creek, the rate of logging (as measured from equivalent clearcut area (ECA) was low
for many years prior to about 2006 then increased between 2007 and 2013. At an
(unweighted) average of 16% (but up to 24% in certain sub-basins) the rate is still lower than
the generally accepted threshold of 30%. We saw no evidence of significant channel
degradation that may have indicated increased peak flows. A similar pattern applied to Honna,
where there was an increase in harvesting between 2008 and 2013.
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The rate of cut was not calculated for Honna; since only 14% of the watershed lies under IT
tenure, the harvesting rate would not significantly affect streamflow in that watershed.
Perhaps the greatest effects of forestry activities on sediment production are ‘legacy issues’
arising from past logging practices. In both watersheds, sections of the mainlines are very close
to China Creek or Honna River. Truck traffic during heavy rainfall results in sediment-laden
water discharging through breaches in grader-berms and entering the mainstem channels.
Unfortunately there are no easy solutions. Some actions have been successfully undertaken:
for example, IT has moved the road in China Creek away from the creek in two locations; in
the Honna, trucks hauling for IT curtail their activity in heavy rain.
A second legacy issue is the lack of mature riparian forest. In both watersheds riparian
ecosystems are alder-dominated. Localized bank instability has occurred as aging alder topples
and the lack of durable LWD affects bedload and channel/bank dynamics. This problem is
gradually diminishing as the riparian stand convert to conifers.
Notwithstanding the effects of past practices, we reviewed recent logging operations
conducted between 2008 and 2013 in both China Creek and Honna River and believe that
they meet or exceed coastal forestry industry standards. Turbidity sometimes exceeds water
quality objectives set by Ministry of Environment in China Creek and sometimes exceeds BC
Drinking Water guidelines in Honna. Exceedances only occur for short durations associated
with heavy rainfall. It is not clear that these exceedances are associated with land use activities.
High turbidities in China Creek cause the City of Port Alberni to seek alternative water
sources during those periods; high turbidity has not yet been articulated as a problem by the
water purveyor in Honna River, where colour (from tannins) is perceived to the main water
quality issue.
Other players in the watersheds may also contribute to sediment delivery; in China Creek
these include a recently constructed hydropower development with a road and penstock
proximal to China Creek, and a mining exploration in Mineral Creek. IT has started
monitoring water quality in conjunction with the City of Port Alberni. This may lead to a
better understanding of the relationship between land-based activities and turbidity.
All logging operations cause elevated turbidity over and above natural levels. While the City
of Port Alberni water purveyor may believe that IT operations are a principal cause of
periodically high turbidity, it would be very difficult to disentangle the source of turbidity
from ‘legacy’ issues (China and Queen Charlotte mainlines), background turbidity (such as
naturally occurring avalanches in the upper watershed) and operations for which IT is not
responsible.

DOSSIER 13.0299

MADRONE ENVIRONMENTAL SERVICES LTD.

MADRONE

e nviro nm e nta l se rvic e s ltd.

TABLE OF CONTENTS
EXECUTIVE SUMMARY................................................................................................ I
1

INTRODUCTION ............................................................................................. 1

1.1

RELEVANT REGULATIONS AND STANDARDS ........................................................................ 3

2

WATERSHED HYDROLOGY ........................................................................... 4

2.1

CHINA CREEK .......................................................................................................................... 4

2.2

HONNA RIVER ......................................................................................................................... 4

3

WATERSHED MANAGEMENT ........................................................................ 8

3.1

OVERVIEW ............................................................................................................................... 8

3.2

RATE OF CUT ......................................................................................................................... 10

3.2.1

CHINA CREEK................................................................................................................. 10

3.2.2

HONNA RIVER ................................................................................................................ 11

4

TERRAIN STABILITY MANAGEMENT ........................................................... 12

5

RIPARIAN MANAGEMENT ........................................................................... 15

6

BLOWDOWN................................................................................................ 15

6.1

FIELD OBSERVATIONS: CHINA CREEK ................................................................................. 15

6.2

FIELD OBSERVATIONS: HONNA RIVER ................................................................................ 17

6.3

ROAD CONSTRUCTION MAINTENANCE AND DEACTIVATION .............................................. 19

6.3.1

FIELD OBSERVATIONS – CHINA CREEK ....................................................................... 19

6.3.2

LEGACY PROBLEMS ...................................................................................................... 25

6.3.3

FIELD OBSERVATIONS: HONNA RIVER ......................................................................... 27

DOSSIER 13.0299

MADRONE ENVIRONMENTAL SERVICES LTD.

MADRONE

e nviro nm e nta l se rvic e s ltd.

6.4

RIPARIAN ECOSYSTEMS ....................................................................................................... 33

7

OTHER SEDIMENT SOURCES: CHINA CREEK ............................................ 35

7.1

UPNIT POWER DEVELOPMENT ............................................................................................ 35

7.2

MINERAL CREEK GOLD PROPERTY ..................................................................................... 36

8

TURBIDITY AND DRINKING WATER: CHINA CREEK WATERSHED ............. 36

9

TURBIDITY AND DRINKING WATER: HONNA RIVER WATERSHED ............ 37

10

CONCLUSIONS ............................................................................................ 39

DOSSIER 13.0299

MADRONE ENVIRONMENTAL SERVICES LTD.

MADRONE

e nviro nm e nta l se rvic e s ltd.

WATERSHED INVESTIGATION
Forest Practice Standards and Water
Quality in Privately Managed Land in China
Creek and Honna River Watersheds

1

Introduction
Madrone Environmental Services Ltd. (Madrone) was retained by the Private Managed Forest
Land Council (Council) to assess the effects of logging and road construction in the private
land portions of China Creek and Honna River watersheds on water quality.
This investigation was triggered by allegations that private land logging was contributing more
than its share of water quality problems – mainly turbidity – in both community watersheds.
Council sought an independent opinion on the standards of watershed management with
respect to water quality. Was logging and road construction on private lands being conducted
to a standard equivalent to that on crown land? Do private managed forest land owners take
appropriate measures to protect water quality?
The purpose of this report is to evaluate recent (2008 to 2013) forest practices surrounding
logging and road construction in two community watersheds, namely China Creek, which
supplies most of the water for the City of Port Alberni, and Honna River on Haida Gwaii,
which supplies nearly all of the water for the Village of Queen Charlotte City. To accomplish
this, Gordon Butt interviewed key operational staff members of the private managed forest
land owner (Island timberlands) and spent one field day in each of the watersheds reviewing
forest practices.
The objectives were to assess the standard of watershed management practices protecting
water quality on privately managed land relative to the standard on crown land. The
assessment is subjective: no specific measurements were taken; we did not quantitatively
evaluate the effectiveness of riparian buffers, nor measure turbidity above and below stream
crossings.
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Specifically, subject to our contract with Council, we were requested to:
China Creek Watershed






Contact the water purveyor City of Port Alberni to assemble information on City’s
water supply system, how the supply input is managed and monitored, review any water
quality issues with respect to activities on managed forest (MF) land. Explore
relationship of purveyor with Island Timberlands.
Contact Island Timberlands for background on its activities in the watershed and how
they protect water quality.
Evaluate potential sediment sources identified by Forest Practices Board both by
interviews and in the field.
Review water protection practices on Island Timberlands property.

Honna River Watershed







Contact the water purveyor for the Village of Queen Charlotte City to assemble
information on the water supply system, how input is managed and monitored, review
any water quality issues with respect to activities on MF land. Explore relationship with
Island Timberlands.
Contact Island Timberlands for background on its activities in the watershed and how
they protect water quality.
Describe the installed water supply system (intake and back-up wells), filtration system
and potential contamination sources.
Evaluate potential sediment sources identified by the Forest Practice Board both by
interviews and in the field.
Review water protection practices on Island Timberlands property.

To accomplish these tasks, we:





Interviewed key staff at Island Timberlands, the owner of the private lands in both
watersheds;
Conducted a one-day field tour of operations on private lands in both watersheds;
Interviewed key staff working for the City of Port Alberni and Village of Queen
Charlotte concerning their water infrastructure and water quality concerns or issues;
Reviewed documentation regarding forest practices, management systems, standard
operating procedures, watershed assessments and other protocols affecting water quality
protection.

Although these objectives use the term ‘water quality’ in general, the focus in this report is on
turbidity and sediment delivery to streams generated by forest practices.
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Relevant Regulations and Standards
Private managed forest land in BC is regulated by the Private Managed Forest Act and
Regulations (see Appendix 1). Protection of human drinking water is explicitly protected in
the Act (Section 13). Section 15 of the 2007 regulation states that “an owner must not cause
sediment ….to be transported to, or deposited in, a stream if that sediment… will have a
material adverse effect on….water that is diverted by a licensed waterworks intake”. Both
China Creek and Honna River have licensed waterworks intakes (LWIs) so the regulation
pertains to both these watersheds. The Regulation also addresses roads adjacent to streams,
stream crossings, natural surface drainage patterns, exposed soils, LWI protection, road
maintenance and deactivation, fertilization and notification of water quality problems by a
water purveyor.
Under the PMFL Act, the PMFL Matters Regulation empowers the “wildlife minister”
[Minister of Environment] to establish water quality objectives for any stream that supplies
drinking water. As such, China Creek has established water quality objectives (MoE 2011), of
which the objectives for turbidity will be pertinent here.
Appendix 1 summarizes key sections of the Act and Regulation pertaining to protection of
water quality.
The Water Act also applies to private managed forest land. It governs the authority to make a
change in and about a stream (Section 9) and addresses the protection of water quality in
Section 41: the owner must “ensure that no substance, sediment, debris of material that could
adversely impact the stream is allowed or permitted to enter or leach or seep into the
stream,…. Or is placed, used or stored within the stream channel, and that no standards or
objectives are exceeded or not attained now or in the future…” Since China Creek has
established water quality objectives, the Water Act (Section 41 (b) requires the owner not to
exceed them.
Section 23 of the Drinking Water Protection Act states that ”…a person must not… introduce
anything or cause or allow anything to be introduced into … a drinking water source …if this
will result or is likely to result in a drinking water health hazard in relation to a domestic
water system.”
Section 35 of the federal Fisheries Act: “…no person shall deposit or permit the deposit of a
deleterious substance of any type in water frequented by fish or in any place under any
conditions where the deleterious substance … may enter any such water.
The standard set by the statutory prohibitions is absolute as opposed to the “best efforts”
standard of best management practices. It may seem more appropriate to compare the results
of IT’s practices against that standard rather that comparing their practices against best
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management practices. However, attempting to measure the results of their practices runs up
against the confounding factors of naturally-induced sedimentation, the range of variation of
both natural and logging-induced sedimentation to the same precipitation events, and the
uncertainties about the degree of sedimentation that is deleterious to fish or harmful to human
health. The amount of data that would be required to disentangle the sedimentation caused by
IT’s activities from the confounding factors made it impractical to measure the results of those
activities, at least within the time and budgetary constraints under which this report was
prepared.

2

Watershed Hydrology

2.1

China Creek
China Creek drains an 11.4 km2 area on the east side of Alberni Inlet on in the Vancouver
Island Ranges physiographic region. The mouth of the creek lies approximately 10 km south of
the City of Port Alberni and the mainstem of the creek extends approximately 20 km, initially
northeast from Alberni Inlet then southeast to the flanks of Mount McQuillan (see Figure 1).
Elevations rise to 1575 m in the upper watershed near Mount McQuillan. The majority of the
watershed lies in the Coastal Western Hemlock biogeoclimatic zone, with higher elevations in
the Mountain Hemlock biogeoclimatic zone.
The nearest Environment Canada weather station is Port Alberni, approximately 10 km north
of the watershed, at an elevation of 2.4 m above mean sea level. Records for this station are
available from 1971 to 2000. Mean annual rainfall was 1911 mm, with 81% of that falling
from October through March. Mean annual snowfall was 114 cm.
The primary intake for the Port Alberni water supply system is on the mainstem
approximately 9.8 km upstream from the mouth at an elevation of 195 m. The watershed
above the intake occupies approximately 58 km2, and contains two named lakes: Duck Lake
(4.6 ha at an elevation of 928 m) and Lizard Lake (19 ha at an elevation of 738 m). Bainbridge
Lake (25 ha at an elevation of 153 m) provides a secondary water supply source. The
watershed above the lake occupies 15 km2. The lake drains into McFarland Creek, which joins
China Creek downstream of the primary water intake.

2.2

Honna River
Honna Creek drains a 47 km2 area on Graham Island in Haida Gwai. The creek discharges into
Maude Channel approximately 2 km west of Queen Charlotte City. The mainstem extends
approximately 11 km north. Elevations within the watershed are mainly less than 30 m, but
rise to as high as 800 m in the eastern portions of the watershed. The vast majority of the
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watershed lies in the Coastal Western Hemlock biogeoclimatic zone, with a very small area
falling into the Mountain Hemlock biogeoclimatic zone.
The nearest Environment Canada weather station is Sandspit A, 23 km east of the watershed at
an elevation of 6.4 m. Records for this station are available from 1971 to 2000. Mean annual
rainfall was 1398 mm, with 71% of that falling from October through March. Mean annual
snowfall was 62 cm.
The intake for the Queen Charlotte City water supply system is 2 km upstream from the
mouth. The watershed above the intake occupies approximately 46 km2 and contains one
named lake: Stanley Lake, which covers 24 ha at an elevation of 250 m.
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Figure 1. Oblique view of the China Creek watershed. The blue line shows the approximate boundary of the watershed.
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Figure 2. Oblique view of the Honna Creek watershed. The blue line shows the approximate boundary of the watershed.

DOSSIER 13.0299

MADRONE ENVIRONMENTAL SERVICES LTD.

PRIVATE MANAGED FOREST LAND COUNCIL

PAGE 8

WATERSHED INVESTIGATION – CHINA CREEK HONNA RIVER

3

Watershed Management

3.1

Overview

FEBRUARY 18, 2014

Island Timberlands LP (IT) is one of the largest owners of private managed forest land 255,400 ha - in BC. It focusses on growing, harvesting and delivering logs; it owns no
processing facilities rather it sells logs to buyers including local mills.
IT has a corporate Environmental Policy committing the company to ensuring its activities
…”protect key environmental values such as fish habitat and water resources…” In addition,
the company commits to complying with applicable laws and regulations, of which the PMFL
Act and Regulations and the Water Act and the Drinking Water Protection Act are pertinent
for this assignment.
The company is certified to the ISO14001 and Sustainable Forestry Initiative® (SFI) forest
management standards. The former requires that IT maintains a Timberlands Management
System (TMS). This is a reporting system (replacing in part a previously developed
Environmental Management System). It sets a performance standard for IT operations to
ensure they meet objectives for key forest values including water quality. These standards are
audited annually by an independent third party. The TMS requires that standard operating
procedures (SOPs) be developed and complied with. These SOPs govern forest practices, for
example, culvert installation. Also under the TMS are a number of matrices used as decision
aids to help IT foresters manage risk.
These are for:
1. Terrain (which is completed for every opening);
2. Visual matrix;
3. Culturally Modified Trees (CMTs);
4. Windthrow;
5. And a Setting Checklist which is also completed for every opening.
Of these, the first and fourth (terrain and windthrow) are the most relevant to protection of
water quality.
Island Timberlands complies with SFI, specifically the 2010-2014 Standard. Protection of
water quality is one of 14 core principles, namely “Protection of Water Resources”. This
principle is further developed under Objective 3: Protection and Maintenance of Water
resources. A key component of SFI certification is adherence to best management practices
(BMPs). Other requirements pertain to the need to regularly monitor and to implement
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procedures governing wet-weather events (rainfall shutdown). A 2013 audit by an
independent auditor1 found generally good compliance. The only area of non-conformance
pertained to pickup trucks and diesel fuel tanks2. The only ‘opportunity for improvement’
pertaining to our report is to avoid using the phrase “where practicable” in ITs streamside
prescriptions, and improvement in the symbols used in operational maps.
From the perspective of water quality protection, the relevant higher level plans are those
governing timber supply and watershed management. “Rate-of-cut” and the related concept of
“Equivalent Clearcut Area” (ECA) has been a controversial issue in coastal BC for decades.
ECA means the area of a fresh clearcut that would have the same hydrologic effect as the actual
area of the partially regenerated clearcut. ECA is determined by adjusting the area of a
regenerating clearcut by a recovery term based on the height of new tree growth.
The issue of ECA’s impact on a watershed is centered on the idea that rapid rates of harvesting
– leading to a large proportion of a watershed under immature forest cover – will result in
significant impacts to streamflow and channel morphology that may be detrimental to fish
habitat. By extension, changes in streamflow that lead to water quality deterioration (by
accelerated bank and bed erosion) are important considerations here. The importance of rateof-cut is clouded by the difficulty in eliciting streamflow trends amid the high year-to-year
variation, confounding effects of riparian management, other factors affecting streamflow
routing and bedload dynamics.
IT commissioned watershed assessments for China Creek in 19983 and 20054. The 1998
assessment was a Coastal Watershed Assessment Procedures (CWAP), but the 2005
assessment was an enhanced procedure; the process is based on Washington, Oregon and BC
methodologies. A Forest Practices Board review determined it to be comprehensive and
comparable to others in BC5. No similar process has been applied to the Honna River
Watershed. We also understand that IT intends to improve the efficiency and accuracy of their
ECA model using their growth model and LIDAR data.

1

SAI Gloal Assurance Services, forest Certification Update. Island timberlands LP Woodlands Operations.
http://www.sfiprogram.org/sfi‐standard/audit‐reports/island‐timberlands‐march‐2013/ accessed Dec. 17, 2013.
2
Three pickups with >450 liter diesel tanks were inspected and did not comply to legal requirements
3
Horel, G. 1998. Coastal watershed assessment of China Creek Watershed. Unpub. Report for MacMillan Bloedel Ltd. March
31, 1998.
4
Ostapowich Engineering and Streamline Environmental Consultants 2005. China Creek Watershed Assessment.
Unpublished Report for Island Timberlands. I only reviewed the Executive Summary.
5
Excerpt from unpublished FPB report.
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3.2

Rate of Cut

3.2.1

China Creek

FEBRUARY 18, 2014

Some of the results of the 2005 watershed assessment in China Creek were reported in MoE
20116. Of the area managed by IT, about 2/3 have been harvested mainly in the 1930s and
1940s. The ECA was 7% to the end of 2004 and predicted to decrease to 4% by the end of
2009. A key finding was that because of the extent of historic logging and advanced secondgrowth the forest in much of the watershed was in an over-recovered condition. ECAs were
low to very low throughout the watershed and were negative in some units (as of 2005; ECAs
have increased since then).
IT has calculated the equivalent clearcut areas (ECAs) in China Creek as of June, 2013, in
seven sub-basins within the water supply portion of the watershed. This analysis does not
include the TimberWest rate of cut and effects of placer mining and hydro-development. ECA
percentage ranged from 10% in Child and Lizard sub-basins, to a high of 24% in Lower China.
The mean %ECA (unweighted for sub-basin area) is 16%. These ECA calculations only pertain
to the 84% of the watershed managed by IT.
The large differences between the 2005 and 2013 ECA show that IT has been logging
intensively in the China Creek watershed in that period. Fresh logging – especially between
300 m and 800 m elevation strongly weights the ECA.
According to the Community Watershed Guidebook7, any lower order sub-basins greater than
250 ha have an ECA guideline of 30%. There is no general agreement about the threshold
ECA above which peak streamflow experiences significant changes. Numerous studies in the
US suggest that depending on watershed characteristics, ECAs below 30% may result in
changes in streamflow that may be difficult to detect8. On the other hand, Hudson9 (2002)
found that ECAs as low as 17.5 % could increase flows by 70% compared to pre-harvest
peaks.
Accordingly, we can make no firm conclusions about the rate of cut in China Creek. Even
with the increase in logging intensity between 2005 and 2013 the ECAs remain well below the
30% ‘threshold’. In any case, ECA should be considered in conjunction with other indicators
6

BC Ministry of Environment 2011. Water quality assessment and objectives for the China Creek community watershed.
Technical Report, Water Stewardship Division.
7
Community Watershed Guidebook, October 1996.
http://www.for.gov.bc.ca/tasb/legsregs/fpc/fpcguide/watrshed/watertoc.htm. Accessed Dec. 17, 2013.
8
For example: implied ‘detection limits’ of 29% for rain only and 15% for ‘transient’ (read: rain on snow)
watersheds are reported in a review of studies in: Grant, G.E., S.L. LEWIS, F.J. Swanson, J.H. Cissel
and J.J. McDonnell 2008. Effects of forest practices on peak flows and consequent channel
resonse: a state‐of‐science report for western Oregon and Washington. PNW‐GTR‐760.
9
Hudson, R. 2002. Effects of forest harvesting and regeneration on peak streamflow in a coastal watershed. Forest Research
Techn. Rep. TR‐022. Vancouver Forest Region. http://www.for.gov.bc.ca/rco/research/hydroreports/tr022.pdf accessed
Dec. 17, 2013.
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such as density of roads, road crossings, landslides, unstable or potentially unstable terrain and
condition of major channels.
At a watershed level, the 1998 report summarizes key findings as follows:

3.2.2



The City of Port Alberni water intake is in the mainstem China Creek channel, so it is
highly exposed to changes in streamflow, bedload dynamics and debris accumulation,
and there are no sediment sinks in the form of swamps or lakes in the major
tributaries;



Coarse sediment accumulation above the intake is an operating problem affecting the
quality of City of Port Alberni water supply10;



High turbidity rises and falls with streamflow; high turbidity tends to have short
duration (a finding consistent with that of MoE 2011);



Past logging practices contributed sediment to the channel from ditches, road fills
close to the channel; slides off Duck Main, and logging of erodible streambanks;



Much sediment is stored in low-gradient alluvial reaches of China Creek; these are
available for mobilization during peak flows;



There is a low potential for post-harvesting landslides.

Honna River
We understand there are no watershed assessments for the Honna River watershed. During
the previous five years (2008 to 2013), IT has logged a substantial portion of its private land
which accounts for some 14% of the total watershed area. At the time of our review in
November 2013, IT had no plans for further logging in the foreseeable future in the
watershed. However, since IT private lands only occupy one seventh of the watershed area,
rate of cut and ECA in that portion are not as significant as in China Creek.
Road density was measured by Baird (2011) as part of her M.Sc. research on sedimentation
from the QC ML (mainline) A total of 92 km of road has been built in the watershed yielding a
density of 1.8 km/km2. Comparable values for road density in three sub-basins in China Creek
were 1.3, 1.4, and 2.9, according to the 1998 Watershed Assessment.

10

According to the City of Port Alberni, coarse sediment does accumulate near the water intake, but is periodically flushed
through te intake weir sluice gates.
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Terrain stability management
IT has a Terrain Management Code of Practice, originally developed by an IT predecessor in
response to the Forest and Range Practices Act (FRPA), but still in use today. The code of
practice is a tool for managing corporate liability. The code describes tools for landslide hazard
prediction, including analysis of landslide inventories, regional landslide frequency maps and
terrain vulnerability maps. It also describes triggers for retaining specialists to conduct
assessments. It details risk management strategies for harvesting and road construction.
As part of the TMS IT uses an updated Terrain Matrix (developed) to determine when to
engage a specialist to carry out field assessments for terrain stability. Based on our interviews
with key operational staff we believe that IT routinely and frequently commissions these
assessments by qualified specialists. Management of terrain stability risks are a key component
of protection of water quality. Landslides have not been a significant water quality issue in
China Creek. In the 1998 watershed assessment, Horel identified 49 natural (i.e., not loggingrelated) landslides, most of these were rockslides and debris slides from upper valley walls.
She also saw evidence of 15 post-logging landslides on 1994 air photos, 11 of which were from
roads. In her summary she stated that China Creek has a low potential for post-harvesting
open-slope or gully failures.
In the 2005 watershed assessment, it was reported that the China Creek Community
watershed has a moderate frequency of post-harvest landslides. Most slides were small and
have since re-vegetated and are not producing sediment.
In a MoE (2011) report on water quality objectives, the MoE stated that there have been 142
landslides within the China Creek community watershed (not just the IT portion), amounting
to an average of 2.5 landslides per km2, about 2/3 of which were natural. Of the remaining
slides, about one half were associated with roads and one half with harvesting (although in my
experience a portion of the so-called clearcut failures may be due to road drainage
concentration upslope of the slides). Most of these slides were older and were no longer
contributing sediment. We suspect that many of these slides occurred on steep upper slopes
outside of ITs private lands, and were not counted in Horel’s inventory.
A rockfall occurred on January 11, 2008 above the road between the China Creek Dam and
the caretaker's residence at the city's primary water source. A geotechnical report (not
available to Madrone) concluded that the slide was not due to logging. It consisted of about
1,000 m3 of rock, trees and debris.
A debris flow occurred in a Crown land parcel in the upper Mineral Creek watershed; this
developed into a debris flood at the fan apex depositing debris and scouring the channel11. In
11

We are not sure if this was a natural or mining‐related event.
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so doing it washed out the China Creek ML at about KM 8.2 (Photo 1). This would have
resulted in a significant input of sediment to China Creek.

Photo 1. Looking upstream along Mineral Creek from the newly installed (by IT) bridge at KM 8.2.
The disturbance was caused by a slide originating in Crown land in the upper watershed.

No landslide inventory has been carried out in the Honna Watershed. In our field review we
noted a number of minor slides along gully sidewalls and erosional slopes above the upper
Honna River. A natural slide occurred above Block 401116; as a result of this, IT engaged two
terrain specialists and changed its logging plans in response to their advice.
The most significant landslides affecting the Honna River originate from Crown Land on the
west side of Skowcona Mountain to the east of the private land. Here a road built along the
upper slopes appears to have triggered a number of debris slides (Photos 2 and 3) that have
transported debris to the lower slopes, possibly reaching Whiskey Creek (a tributary of the
Honna). These events are much greater in magnitude than any mass wasting event that has
occurred within the private lands.
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Photo 2. Debris flows initiated at an upper road on the flanks of Mount Skowcona. The debris
generated has contributed to turbidity in the Honna River.

Photo 3. Debris flow track on lower slopes. Water in foreground flows into Whiskey Creek and from
there into the Honna.
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Riparian Management
IT has an SOP for Riparian Management. A key component of this procedure is the adoption
of a modified stream classification. It is based on the PMFLC classification (A, B, C, D, E and
non-classified) but enhanced to take into account alluvial vs non-alluvial reaches, LWI’s and
“special conditions”. Associated prescriptions for riparian retention are equal to or greater than
those stated in the PMFLC regulations. The approach is to set a Riparian Management Zone
for each class of stream reach. In larger streams, the RMZ can be subdivided into Stream
Zone, Management Zone and Non-Merchantable Zone. Depending on the stream class, partial
removal of timber is allowed, up to 100% of merchantable trees. The SOP requires that in all
classes, tree retention requirements under the PMFLC Regulations are met. In its treatment of
riparian zones, IT distinguishes between community watershed and non-community
watersheds environments: in watersheds a higher level of protection is prescribed, particularly
along smaller stream reaches.
In addition to tree retention on riparian buffers, the SOP also contains prescriptions for falling
and yarding and for stream cleaning of introduced debris.

6

Blowdown
Under its TMS, IT has a blowdown (or “windthrow”) matrix that is used to identify where and
when specialists are engaged to assess blowdown risk. In addition, we understand that IT has
its field staff (or contractors) fill out a windthrow assessment card for each proposed block. IT
provides training in blowdown risk assessment.
Where risk is deemed to be significant, IT has a blowdown specialist review the proposed
block. If an unacceptable risk is confirmed, IT may choose to prune or top the leading edge of
the newly exposed timber boundary. This ‘wind-firming’ treatment is widely considered to be
effective in reducing (but not eliminating) the blowdown hazard12. The treatment is usually
carried out using saws or blades suspended from helicopters. In my field review of China
Creek, I observed numerous areas where riparian buffers had been so treated. I saw no such
examples however in the Honna River Watershed.

6.1

Field Observations: China Creek
In China Creek we found that retention along streams at least met and in general exceeded the
PMFLC Regulation. On hillslopes many stream reaches are located in gullies making it
difficult to harvest timber standing on the sidewalls. By default then, these streams had buffers
larger than were required.
12

For example, see: Rowan, C.A., S.J. Mitchell, and H. Temesgen 2003. Effectiveness of clearcut edge windfirming treatments
in coastal British Columbia: short‐term results. Forestry (2003) 76 (1): 55‐65.
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In general, maps correctly depicted the location, class and size of buffer, which correlated well
to our observations in the field. IT is conservative in its stream classification; streams are
assumed to be fish bearing judging from gradient alone (unless a site-specific fish survey shows
fish). Furthermore, stream reaches 100 m upstream of fish are treated more carefully than
reaches further upstream.
Small streams (< 1.5 m width) often had retention of non-merchantable trees and shrubs; the
effect of this was to provide a visual indicator of the stream which made it easier for machine
operators to avoid disturbance to the channel.
We did not see evidence of stream channel degradation due to cross-stream yarding, nor did
we see evidence of debris accumulations in streams.
The effectiveness of riparian buffers is limited by blowdown, which is a management concern
in China Creek (and most other places on the coast). Blowdown above China Creek in 2006
resulted in some debris accumulation in the water intake. Blowdown along smaller streams
increases sediment production by disrupting banks and exposing soil in root wads and pits.
Nevertheless, the majority of buffers had insignificant levels of blowdown (Photo 4).
The most significant example of lack of buffer is along the China Creek Main, where the road
parallels and lies very close to the mainstem channel. This is addressed under Roads, below.

Photo 4. Skyline block logged in 2010 showing riparian buffers. Blowdown has affected an estimated
5% of standing trees, but the buffers are essentially intact after three years.
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Field Observations: Honna River
IT follows the same Riparian SOP for Honna River. Riparian buffers in general exceeded the
PMFLC Regulation, particularly along gullies where it was not possible to log standing timber
on the sidewalls. An interesting comparison was found along the upper Honna River, on the
western boundary of ITs private land. The IT Block 303307 abuts the western boundary of its
private land. It was selectively logged (mark to cut) and the riparian buffer ranged from a low
of 20 m to 75 m (depending on topography). The corresponding buffer on the eastern side of
the boundary (i.e., on Crown land) was substantially narrower. While this in no way proves
that IT’s retention is larger than corresponding buffers on Crown land, it shows that in some
cases it is more generous.
Another example is Block 303302, a heli-block targeting old-growth south and east of the
Honna River. IT left riparian buffers along the Honna River (Class A under PMFLC
Regulation and Class AAF under IT classification). There are four discontiguous openings. The
block was logged in 2012 and turns were flown north and over the Honna River to a dropzone along the Honna Mainline and Honna 10 Branch road. (IT received some criticism for
this practice due to concerns about debris falling into the channel). The riparian buffer along
the Honna ranged from 25 m to 100 m, and heli-select was carried out in certain areas within
this buffer. ITs riparian SOP calls for a 15 m streamside zone with 90% retention. IT
recognized that there were blowdown concerns (and terrain stability along some of the banks)
so professionals were commissioned to review the harvesting plan. In the end there was minor
blowdown, but the riparian buffers remain essentially intact. In our field review we confirmed
that IT duly follows its riparian SOP, although in a number of cases the effectiveness of the
riparian buffers was compromised by blowdown. This was particularly noticeable in narrow
buffers along small fish-streams (Photo 5).

Photo 5. Partial
blowdown of narrow
riparian buffers (often
consisting only of
non‐merchantable
trees) was common. It
reduces the
effectiveness of the
buffer and in certain
cases increases
sediment production.
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Blowdown is a problem through-out the BC Coast and is known to be exceptionally difficult in
Haida Gwaii. In China Creek blowdown was managed in part by topping and/or pruning of
leading edge trees along a newly exposed timber boundary. This strategy is not followed in
Haida Gwaii, at least in part due to the lack of suitable contractors (for helicopter-based
pruning/topping).
Blowdown along standing timber retained on gully sidewalls may trigger landslides thereby
causing sediment production. This was observed in Block 401116, logged in 2010 by grapple
and hoe chuck. This is in the northwest side of the Honna watershed near the drainage divide.
On Stream 3, IT left a narrow riparian buffer around a deeply incised gully. Blowdown from
SW or S winds cause localized slides, which delivered debris and sediment to the stream
(Photo 6).

Photo 6. Blowdown‐triggered debris slides on the south side of the Stream 3 buffer in Block 401116.

Alternatives to this prescription might have been to increase the buffer to windward (i.e., to
the south), or logging of all trees within the gully. (Such alternatives are always easy after the
event). We only observed this once, and therefore cannot comment on the significance of this
kind of event in the Honna Watershed. We conclude however that blowdown of narrow
riparian buffers is widespread and in certain cases results in increased sediment delivery to
stream, but we cannot say if it significantly affects water quality. We also know that this
impact is not restricted to private lands; rather it is a widespread problem throughout the
coast, as confirmed by previous PMFLC audits as well as experience on Crown land.
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Road Construction Maintenance and Deactivation
ITs road-related activities are subject to the Provincial PMFLC Act and Regulations, Water
Act and Federal Fisheries Act. The PMFLC Regulation (2007) sets minimum distances
between roads and different classes of streams, regulates stream crossings, requires the
maintenance of natural drainage, limits exposure of soils and requires maintenance and
deactivation of roads. Importantly, for both China Creek and Honna River, roads built prior
to the implementation of this regulation, are ‘grandfathered’ in and are not subject to the
regulation. We refer to roads built prior to the PMFLC Act as ‘legacy’ features and they figure
prominently in the effect of past activities on water quality in both watersheds.
IT also has committed to SFI criteria regarding the planning, location, construction,
maintenance and deactivation of roads. Under the TMS, IT has SOPs for these activities. These
procedures are comprehensive; they cover professional accountability, road and bridge
inspections, road deactivation, grass seeding, and stream crossing protection.
Planners attempt to achieve harvest objectives with the minimum of road length; this is
covered by SFI certification requirements but also is an obvious economic consideration to
save cost. The lack of any appraisal allowance for road construction (as is available to licencees
on Crown land) eliminates any incentive to build more road than necessary.
IT follows standard procedures for road layout and design; roads are laid out mainly by
contractors then these locations are reviewed by professional IT staff. Where it is deemed that
terrain stability may be an issue, a specialist is engaged to review the road corridor. IT
employs LIDAR mapping to assist in road location and design (as well as harvest layout),
which sets it apart from other companies on both private and crown land on the BC coast.
Roads are built by contractors, under the direction of IT supervisors. Road construction is
subject to rainfall shutdowns, consistent with other major operators on the coast. (However,
most companies do not shut down truck traffic in wet conditions to minimize sedimentation as
is done on the Queen Charlotte ML in the Honna River watershed.)

6.3.1

Field Observations – China Creek
In our field review we observed the conditions of recently built (0 – 5 years old) roads as well
as old (‘legacy’) roads such as the China Creek ML.
Old roads no longer required for harvest are routinely deactivated by pulling culverts (or
installing back-up cross-ditches) and installing water bars as needed. However the majority of
roads I viewed were being maintained for silvicultural and fire control purposes. Most of the
very old roads were impassable due to dense alder growth and cross-drains.
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We saw no evidence of significant erosion except for very minor sheet and rill erosion on
some roads and minor undercutting in ditches. In places we noted minor cutslope instability
(Photo 7) causing accumulation of sediment in ditches; this sediment may eventually find its
way to China Creek.
Recent (0 – 5 year old) roads were built to or above coastal standards in terms of grade,
width, spacing of culverts, ditches, cutslope and fillslope stability, and surface quality. We
observed widespread grass seeding on cuts, fill and in ditches, to a greater extent than is
common in coastal logging operations (Photo 8).
IT develops roads generally the year prior to planned logging. With respect to water quality
and sediment control, IT routinely applies grass seed along ditches and near crossings; installs
an appropriate density and size of culverts at stream crossings and cross-ditches; appropriately
armours culverts; and keeps roads well away from streams where possible.

Photo 7. Cutslope in deep till showing instability leading to sediment accumulation in ditch. The
cutslope was not unduly steep and was covered in grass (which may have contributed to failure). It is
difficult to predict this kind of erosion in road design.

Roads are well-surfaced, usually with imported or local rock. Of course after heavy truck
traffic, potholes appear and degradation of road surface occurs. Branch and spur roads are not
usually maintained by grading but where necessary roads are deactivated after logging where
water quality might be impaired.
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Photo 8. New road construction starts in the foreground; older construction in lower right of photo.
Note grass seeding of old cuts and ditches; the remainder of the road will be grassed at the
appropriate time.

Open bottom, wood box culverts are routinely installed on fish streams and also on non-fish
streams within 100 m of fish habitat. In most cases, crib logs are outside the wetted perimeter
and do not impede natural channel flow. Typar cloth is consistently used to prevent migration
of fines through stringers. A minimum culvert diameter of 600 mm is used for streams and
500 mm for cross-drains. All intakes we reviewed had appropriate ditch-blocks and
appropriate culvert sizes. One minor short-coming is that many roads are slightly wider than
necessary resulting in spillage of road material around intakes and less commonly around
outlets.
Under ITs road and bridge inspection SOP, wood bridges are inspected every two years and
steel span bridges every three years. In the China Creek IT is gradually replacing old bridges in
the valley bottom. We were impressed with the quality of new bridge construction;
abutments were placed well back from the channel to ensure no disturbance of channel or
water flow (Photo 9). In some cases the existing wood cribbing was left in place to minimize
further disturbance to the channel (Photo 10).
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Stream crossings are known to be common contributors of sediment in watersheds (Baird et
al, 201213). Sediment enters from ditches draining from both sides of a crossing; from erosion
from the road running surface, and from wheel wash from truck traffic – particularly under
wet conditions.
We noted accumulations of washed sediment on bridge decks. Hauling under wet conditions
results in deposition of water-saturated fine sediment splashing onto the bridge surface. Some
proportion of this mud eventually flows off the bridge onto the channel below or onto banks
where it is incorporated in running water during peak flows. This effect is most noticeable
where grades rise from the crossing in one or both directions. We noted such accumulations
on certain crossings in China Creek (Photo 11).

Photo 9. Upper crossing of China Creek. This replaced an old wood stringer bridge. Note the distance
between woods side abutment and channel bank. There was minimal disturbance caused by this
bridge replacement.

13

Baird, E. W. Floyd and I van Meerveld 2012. Road surface erosion Part 2: assessment of the Water Quality Effectiveness
Evaluation Method for the Honna River watershed, Haida Gwaii. P.10‐17, Streamline Watershed Management Bull. Vol
15/No. 1. Summer 2012.
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Photo 10. IT replaced a 2x4 wood box culvert on a tributary stream with a steel 8 m portable span.
This is part of a program to replace all major crossings in the lower elevations of China Creek. The
original culvert was left in place to minimize sediment production.

Photo 11. Sand and fine gravel deposits on bridge deck. These are mainly deposited by truck tires
during hauling. This material is likely residual (sand and fine gravel will not contribute to turbidity)
but the mud has likely already washed into the creek.
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Accumulation of sediment on bridge decks is a widespread problem that occurs on logging
roads throughout BC, not just on private forest land. There is no easy solution. Curtailing
traffic during wet conditions could reduce but not eliminate the problem, and given the large
number of wet weather days in China Creek, it would be an expensive solution. Designing the
road to avoiding grades rising immediately from the bridge deck could eliminate part of the
problem of runoff from the road surface (Photo 12).
We have heard of some operations placing crushed rock on bridge approaches; this is also not a
perfect solution since the rock surfacing eventually sinks into the running surface or is graded
to the sides. We suggest that this sediment source needs research to confirm that it is a
significant problem that warrants further action.
A second source of sediment on crossings is from ditches draining the approaches. IT has
diligently applied grass seed to such contributing ditches and has also installed sumps or
settling ponds. Photo 13 shows an example of how ditches are well-seeded to minimize entry
of sediment laden water from road drainage. In our opinion, IT does a better-than-average job
in minimizing ditch-water sedimentation, but despite these efforts, some sediment enters
streams from this source. Settling ponds are not particularly effective for finer sediment (silt
and clay) because they tend to overflow in heavy rainfall faster than the sediment can settle
out.

Photo 12. Runoff from the ditch enters settling ponds (not visible) then overflow runs through slash
and then over a grassed surface to the creek.
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Photo 13. Water accumulation on the camp side of the bridge deck. When wet this is a puddle that
generates sediment when trucks splash through.

6.3.2

Legacy Problems
A key problem in water quality protection is the inherited location of the China ML. It runs
very close to the China Creek mainstem channel in a number of locations (Photo 14). Under
modern standards, IT would not locate the road in this location, as it would contravene
Section 16 of the PMFLC Regulation that requires a road to be more than 30 m from a Class A
or B stream.
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Photo 14. Approximately KM 7.8 on the China ML. IT has placed riprap on the road side to stabilize
the channel.

Photo 15. A breach in the grader berm, allowing sediment‐laden water to flow into China Creek.
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With the proximity to the creek it is inevitable that some sediment will be transported from
the road to the stream. Typically a grader berm is present that restricts lateral movement of
sediment laden water on the running surface, preventing it from flowing off the road.
However, to keep the road dry enough for hauling, it is necessary to breach the berm in
places; this is where water runs off into the stream (Photo 15).
IT, to its credit, has moved the road away from the mainstem channel in two locations. After
building the new alignment further from the bank, the old road prism is deactivated; surfacing
and ballast are excavated (and used in new construction), the remaining material is
decompacted and seeded with an erosion-control mix (Photo 16). Original drainages are
maintained to limit any new sedimentation.

Photo 16. China Creek Mainline road relocation at approximately km 8.7. Old road location is to the
left.

6.3.3

Field Observations: Honna River
We reviewed several recently constructed roads associated with 2011 to 2013 logging. All
roads appeared to be capped with imported ballast and were in general built to or above
industry standards. Suitable rock is limited in this area, requiring some long – 16 km – hauls in
certain cases. One observation is that road fill has encroached on pipe intakes and outlets in
some places. As far as we could tell, roads were well-located to minimize stream crossings and
total length, and were not located near to fish streams, except of course at crossings. The
major exception to this is the QC ML between km 4 and 8.
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Roads constructed before 1990 on (then) MacMillan Bloedel logging operations shows (now
IT land) were in general not deactivated but did not appear to be a sediment source now
(Photo 17). I only observed one road with more than seasonal deactivation; this road had all
cross-drains and stream crossings removed beyond one wood box. The reason was that the
wood box was built of hemlock with a short lifespan and IT did not want to leave the
remaining road un-deactivated without on-going access. I did not observe abandoned but undeactivated roads that were contributing sediment. One deactivated crossing of a fish stream
was reviewed (Photo 18). The banks of the ditch were well armoured and the bottom gradient
was properly graded to conform to the channel gradient up and down stream.
Most road systems outside of the QC ML were branch roads or spurs that now support very
limited use; this is why they were in generally good condition.

Photo 17. Typical older logging road. Not deactivated, but not contributing any sediment.
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Photo 18. Deactivation: cross‐drain has been armoured.

The major sediment issue in the Honna River watershed arises from the proximity of the QC
ML to the river, between about km 3 and km 8. The QC mainline is by far the most highly
used road. Traffic includes loaded off-road haul trucks [from several companies including IT]
as well as low-beds, pickups and a wide range of recreational traffic – including RV’s, fuel
trucks and firewood cutters. The heavy traffic has resulted in high maintenance requirements
particularly during wet seasons.
In general the QC mainline within IT private land is in good condition (Photo 19); well
compacted and mostly crowned or out-sloped to minimize retention of water. Inevitably some
potholes appear between gradings. Grader berms are present. This is a legacy road; in a
location that IT would not choose today (it is too close to the Honna River). Befitting a busy
mainline, horizontal and vertical alignment is gentle, grades are limited. The road is wider
than modern roads – having been built in the 1960s – averaging over 8 m. There are
numerous turn-outs and the road is radio controlled, at least by industrial users.
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Photo 19. QC Mainline at approximately km 7.0. The road is compact and crowned. Note evidence
of fine sediment accumulation on road sides. Some of this enters the ditches and some flows
through grader berms directly into the Honna River.

The first 4 km of the QC ML runs through Crown land. It is a Forest Service Road and is the
responsibility of the MFLNRO. The road is signposted as such at km 0. A sign stating “Water
Protection Area” is also posted. This road runs north, parallel to the Honna, between km 4
and km 8 to the west of the river. The road is in moderate condition and at the time of my
review was extensively potholed in places.
Under wet conditions the QC ML becomes muddy. IT applied rock ballast on the road surface
in 2007. Very little of this rock appears to still exist, some has been pushed to the edges by a
grader, and some presumably has been buried in the running surface when it was wet (and
therefore soft). IT plans another installment of rock ballast. The local rock is a highly crumbly
mudstone which in places can be disintegrated by hand. The lack of nearby suitable rock
necessitates a long haul from the nearest appropriate rock quarry, up to 16 km.
At the sections where the road is close to the river, I examined the opportunities for sediment
to move from the road into the river. For most of the length of the road there is a grader
berm. Along the outside (west side – that is close to the river) the ditch contains alluvial silt
and fine sand – obviously washed off the crowned running surface. In one location the grader
berm had been breached, allowing sediment-laden water to run down the bank onto a narrow
floodplain. Some of that sediment would reach the Honna during storms. Where the berm
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was absent, sediment-laden water from the road was able to flow over the bank and eventually
into the river (Photo 20).

Photo 20. Fine sediment wash on side of road, with evidence of flow off the road and over the bank,
adjacent to the Honna River.

In another location a cross-drain consisting of a small pipe relieved ditch flow on the east side
of the road opposite the river. The ditch on the east side was well vegetated with agronomic
grass, and local herbs and shrubs, and small ‘check-dams’ had been installed to pond water
(Photo 21).
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Photo 21. Ditch on low‐gradient section of the QC ML, on east side of road (away from the river).
Ponding has developed from intentional check‐dams and/or from in‐filling of the ditch (from years of
grading). The muddy water eventually overflows and delivers sediment via cross‐drains (pipes) to the
river.

IT is aware that sediment transport to the river is more likely during wet periods. Under these
circumstances the road becomes muddy. IT applies a rainfall shutdown (when gauges show an
exceedance of 50 mm of precipitation per 24 hours). Hauling is shut down when this threshold
is reached. However I was assured that the decision to shut down is subject to discretion of
drivers and woods foreman, who generally do not wait for a quantitative threshold to be
reached, and usually shut down before that threshold is reached.
IT uses grass seeding in appropriate areas, along cuts and ditches near stream crossings and
cross-ditches. The ‘catch’ is not uniform; for example where the substrate is rubbly (from
breakdown of local mudstone) germination rates are sparse. I noted good success in seeding
near outlets where soil moisture was high.
IT uses minimum 600 mm Corrugated Steel Pipes (CSPs) for all stream crossings and openbottom culverts (wood box) for all fish or suspected fish (including reaches 100 m upstream of
fish).
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IT performs above the coastal industry standard with respect to road construction, and
maintenance. Bridges were well designed, built and maintained with minimal impact on water
quality.

6.4

Riparian Ecosystems
Both watersheds have been subject to practices in the past that would not meet modern
standards for riparian protection. One issue, the proximity of major haul roads to mainstem
channels, has already been discussed. Another legacy issue in both watersheds is the condition
of riparian ecosystems. Logging in the 1950s and 1960s was indiscriminate by our present
standards and left little if any old-growth riparian reserves. Stands were harvested right to
channel banks, and in many cases, logs were yarded across channels. The result is that now
riparian ecosystems consist of 50 to 60 year old red alder-leading stands (Photo 22) with
highly variable understories of hemlock, spruce, red cedar (and in China Creek) amabilis fir.
The alder is approaching senescence and is beginning to deteriorate; some natural openings
have already appeared (Photo 23).

Photo 22. China Creek riparian ecosystems, with maturing red alder forming a riparian fringe in front
of an immature conifer stand. In places banks are destabilized as the senescent alder topples. Note
the lack of large woody debris structure in the channel.
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Photo 23. Honna River riparian area. This opening was created by blowdown into a senescent alder
stand. Honna mainstem channel is on lower right.

The dominance of maturing alder in riparian ecosystems has two implications: one is that bank
stability is detrimentally affected when alder topples or blows down, and secondly, because
alder is a less desirable species for Large Woody Debris (LWD) in streams, both China Creek
and Honna River are depauperate in effective LWD, and have been for decades. The paucity
of LWD reduces the amount of in-channel storage as well as limiting the amount of refuge
habitat for fish. Lack of structure and the resultant low resistance to bedload flushing in peak
flows may be contributing to problems with gravel accumulation above the water intakes.
Further, it may be compounded by reduced bank stability afforded by large conifer roots, but
not provided as well by alders. Finally, durable LWD might offer opportunities for storing
some of the suspended sediment responsible for turbidity (e.g. very fine sand).
Bed load transport issues have been identified in the 2005 Watershed Assessment which states
that the main source of coarse sediment to the intake area is the alluvial deposits in the
upstream alluvial reaches of China Creek. This issue will gradually diminish in importance as
conifers develop through the deciduous stands, but the lack of mature riparian ecosystems has
affected channel dynamics and both suspended and bedloads to some degree.
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Other Sediment Sources: China Creek

7.1

Upnit Power Development
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In China Creek, Upnit Power Corporation, a consortium of the Hupacasath and Ucluelet First
Nations, Synex Energy Resources and the City of Port Alberni have developed a 6.5 MW runof-river hydro project, which started power production in December 2005. The intake is
located 3.0 km upstream of the City of Port Alberni’s LWI. The intake stores some water and
diverts flow into a penstock that runs west on the north side of China Creek. To install the
penstock, road construction was needed from the intake, past the City LWI and for another
1.5 km downstream to the power house. The road runs approximately parallel to China
Creek, roughly 30 m to 140 m away from the channel and downslope from the China Creek
ML. The penstock is buried under the inside of the road, which is maintained for ATV access.
There was little flexibility in the location of this road/penstock route, since the project
depends on a gravity head to maintain flow from the intake to the power house. As a result the
road has been built through very deep glacial deposits close to the river (Photo 24). This
resulted in difficult construction with very large, steep and potentially unstable cutbanks and
fillslopes. I understand that a slide occurred on or near the road during construction. A
considerable amount of post-construction work was done to stabilize the road prism, but there
remains some evidence on on-going risk. This project lies within IT Managed Forest.

Photo 24. Through‐cut along penstock road, leaving high – and excessively steep – cutbanks in deep
glacial deposits (till and glaciofluvial sediments). In the lower right, tension cracks in the fillslope are
visible.
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In our opinion, this road in terms of location, design, construction, maintenance and drainage
does not meet modern coastal industry standards or the PMFLC Regulation. I walked about
400 m of this road; in these sections the ditches were not functional (because they were buried
by cutbank sloughing) and cross-drains were much smaller than minimum culvert sizes used in
forestry operations. In one location, fillslopes appeared to be unstable (judging from tension
cracks). However, because the grade is gentle, there has not been significant concentration of
drainage resulting in erosion or sedimentation. Nevertheless, it is likely that this development
has affected turbidity in China Creek at some time in the past and may continue to do so.

7.2

Mineral Creek Gold Property
This property comprises 49 mineral claims totaling 10,273 ha. Placer mining began as early as
the 1860s, and gold was mined from quartz veins during the 1930s. Between 2005 and 2010,
there had been a considerable amount of exploration activity, focused on the Mineral Creek
gold zone which runs several km along the McLaughlin Ridge on the north side of the
watershed. In 2013, Sona Resources Corp. acquired a 100% interest in all 49 claims. At that
time 175 drill holes were developed and 200 T of a 5000 T bulk sample14 were extracted. This
activity mainly utilized existing resource roads. As shown on Photo 1, a slide possibly
associated with mining activity in Mineral Creek affected the China Creek ML and blew out
the existing crossing structure. MoE (2011) also makes reference to four closed/abandoned
mines.
Finally, BCTS manages a ‘take-back’ area on Crown land on the south side of China Creek. A
small block was logged in the last five years, and access roads have been properly deactivated.
The relevance of these observations is that non-forestry operations may also influence turbidity
above the China Creek LWI. It should not be assumed that all elevated turbidity events are
due to ITs logging.

8

Turbidity and Drinking Water: China Creek Watershed
The MoE (2011) has established Drinking Water Objectives for China Creek. After a sevenyear study of water quality, the report concluded that the ‘overall state of the water quality is
very good, and that all parameters meet provincial guidelines with the exception of turbidity
and Escherichia coli, which exceeded drinking water guidelines on occasion. The MoE set water
quality objectives for E. coli, turbidity, pH, temperature, true colour, total organic carbon and
non-filterable residue. Our interest is in turbidity, the parameter most likely associated with
logging and other land uses. E. coli is associated with wildlife and human recreational use and is
14

A “bulk sample” is a sample of mineralized rock ‐ typically over fifty tonnes, selected to be representative of the potential
orebody, in order to do mineral processing tests.

DOSSIER 13.0299

MADRONE ENVIRONMENTAL SERVICES LTD.

PRIVATE MANAGED FOREST LAND COUNCIL

PAGE 37

WATERSHED INVESTIGATION – CHINA CREEK HONNA RIVER

FEBRUARY 18, 2014

outside the scope of this report, though the efficacy of water treatment for E. coli may be
affected by turbidity.
Turbidity is measured in nephelometric turbidity units (NTU). The BC guideline for drinking
water is an induced turbidity over background of 1 NTU when the background is less than 5
NTU and a maximum of 5 NTU during high turbidity events. The local Health Authority
(VIHA) also has a goal of 1 NTU or less for 95% of days and not above 5 NTU on more than
two days in a 12 month period (MoE 2011).
China Creek has a turbidity problem; elevated levels occur with some frequency in the winter
and when they occur the City of Port Alberni is forced to switch to an alternative water
source. The MoE (2011) reported that these other sources are used when turbidity exceeds
0.4 NTU. Sampling between May a 2003 and January 2005 showed that over 94% of values
were below 1 NTU and over 96% of values were below 5 NTU. Some unusually high values
(>50NTU) were attributed to problems with the equipment.
The MoE (2011) provides background levels for turbidity; the sampling period was from 1998
to 2005, but sampling ceased prior to the commencement of construction of the hydroelectric
plant.
Turbidity closely follows streamflow; it spikes during heavy rain. The MoE (2011) stated that
“occasional occurrences of elevated turbidity data were observed prior to any recent
anthropogenic activities in the watershed and are thus considered natural…”. In fact the
results show that the water quality does not quite meet the BC guideline or the VIHA goals
during high flow periods. Turbidity does exceed 5 NTU for brief periods most winters;
whether this is elevated by logging activity or is entirely natural is of course not known.
IT conducts its own turbidity monitoring as part of its SFI certification as well as its obligation
under the PMFLC Matters Regulation (Section 2). In-house water quality monitoring on
China Creek was initiated in the fall of 2013. The parameters are turbidity, conductivity, and
temperature. The installation is a continuous (every 15 minutes) monitoring system. In this
endeavor, IT is collaborating with the MoE and the City of Port Alberni. At the time of
writing, it is too early for ascertain any trends or patterns.

9

Turbidity and Drinking Water: Honna River Watershed
Despite being a Community Watershed, with a municipal water intake, the Honna River
watershed has no drinking water objectives set by MoE. Instead the Honna River has been
subject to several years of research into erosion, sedimentation and turbidity from forest
roads.
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This research project was conducted by Simon Fraser University and the BC Ministry of
Forests, Lands and Natural Resource Operations, Nanaimo, and funded by IT, BC Timber
Sales, Village of Queen Charlotte City, MITACS BC and NSERC. It followed the work of
M.Sc. student Elizabeth Baird15. The findings are highly relevant to this investigation of forest
practices.
The study involved evaluation of 52 crossings (44 culverts and 8 bridges) along a 7 m section
of the QC ML. The sediment was generated from different road components (cutslopes,
fillslopes, ditches and road running surfaces). In addition, turbidities were measured above and
below the crossings. In addition, the team used simulated rainfall to measure the amount of
sediment generated from road sections, under varying conditions of rainfall, truck density and
speed.
Key findings were:
1. Turbidity was consistently higher below stream crossings than above. Small tributaries
showed the greatest responses (presumably because of the low dilution factor);
2. Sediment generation was worst in the area around km 8 of the QC ML;
3. The road surface was deemed the major contributor of sediment; ditches, cutslopes
and fillslopes were observed to be well vegetated and that culverts were frequent and
well-spaced; however ditchblocks were considered rather ineffective since under
heavy rain they overflowed, delivering sediment-laden water to the Honna;
4. Precipitation intensity and frequency of truck traffic during intense rain was the
predominant control on sediment production; antecedent precipitation and truck
speed were not important factors;
5. After one year of data collection the authors believed that the QC ML contributes
between 5 and 35% of the annual sediment yield16;
6. According to one method, the 7 km section of QC ML yielded a total erosion of 235
m3/yr., of which 74% or 175 m3/yr. reached the Honna River;
7. Turbidity measurements decreased progressively downstream (due to dilution).
Peak turbidity occurred in the fall months between September and November. In Baird’s
M.Sc. thesis, she reported turbidities greater than 10 NTU between 2 and 14% of the time
during this period.

15

Baird, E.J., W. Floyd and Iljha van Meerveld 2012. Road surface erosion, part 2: assessment of the water quality
effectiveness evaluation method for the Honna River Watershed, Haida Gwaii. Streamline Watershed Management
Bulletin Vol 15/No.1 Summer 2012.
16
Based on sediment mass flux calculated in Baird, E.J. 2011 M.Sc. Thesis, SFU.
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Notwithstanding this, the water purveyor at the village of Queen Charlotte does not consider
turbidity to be the main water quality problem. His interpretation was that colour was the key
problem, and that if he could treat colour then turbidity was already treated.

10

CONCLUSIONS
ITs forest practices meet or exceed industrial forest practice standards on the BC coast, in our
opinion. Driven by a formal, carefully designed management system (TMS) with a hierarchy of
standard operating procedures, risk/hazard assessments and matrices, plans, policies and best
management practices, IT overall does a good job of meeting the challenges of managing a
large, complex land base. Other large players in the coast forest industry have similar systems
(e.g. TimberWest, Western Forest Products Ltd.), but smaller companies appear to have a
more ad hoc style of managing their public or private tenures.
IT has done its homework with respect to management of hazardous terrain and watershed
assessment; in our opinion they have made investments in knowledge well above the industry
standard. We have not seen a higher level of block and road layout, mapping and instruction
to contractors. It was hard to find fault with bridge and culvert installation. IT does a good job
of soliciting expert advice, in the areas of terrain stability, blowdown, fisheries, hydrology and
geotechnical engineering. IT seeds ditches and stream crossings more generously than most
coastal operators.
However, IT is a business that cannot operate for sustained periods with a loss and as such
must always consider costs in all activities. The point is that even in community watersheds,
there is a limit to the level of investment that can be placed on erosion and sediment control.
Forest activities are industrial in scale and will generate sediment. The amount can be
minimized but not eliminated.
The erosion and sediment control is not perfect. In our field review we noted isolated
incidences of sediment production, for example:
1. Muddy water on active road running surfaces flowing through breached grader berms
into adjacent streams;
2. Sloughing cutbanks depositing sediment in ditches that will eventually deliver
sediment to streams.
3. Culvert intakes (and outlets) being partly buried by fill because roads were built wider
than necessary
4. Bridges being collection points for wheel-splash sediment accumulations in some cases
from water flowing down adjacent road grades;
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5. Blowdown along riparian areas disturbing channel banks or on gully sidewalls
triggering small slides that deliver debris to streams.
These are industry-wide issues that individually generate very small amounts of sediment, but
collectively contribute to turbidity in higher-order streams. The coastal industry has made
significant progress over the past 20 years with best management practices around stream
crossings and road drainage, but there will always be localized sediment sources. We believe
that water quality impacts are now influenced by the cumulative effects of many small sources,
whereas prior to 20 years ago, water quality was more strongly influenced by fewer, highermagnitude events.
Perhaps the most important sediment-related issues in both watersheds are legacies of past
logging. Both the China ML and the QC ML have sections in which they are far too close to
the stream or river. This has received a great deal of attention in the Honna Watershed, where
research has confirmed the magnitude of sediment generated by truck traffic. It was also
identified in the 2005 Watershed Assessment for China Main.
To its credit, IT has moved the road away from the channel in two sensitive sites and has done
a good job of rehabilitating the old road. But relocation of the road is not an easy fix. In the
Honna, establishing an alternative road location would involve crossing gullied slopes, with an
inevitable increase in sedimentation.
A second legacy issue is the lack of old-growth riparian forest in both watersheds. Earlier
logging extended to (and probably across) the mainstem channels in the 1950s and 1960s
leaving alder-dominated ecosystems that are now approaching senescence. The lack of durable
LWD and localized bank destabilization due to alder toppling affect sediment dynamics in the
channel. This situation is gradually improving as the stands convert to conifer-dominated
ecosystems.
There are other players in the China Creek watershed that may also contribute to elevated
turbidities. For example the Upnit power project is responsible for a road that in terms of
location, design, construction, maintenance and deactivation does not meet modern forestry
standards and may have been (or may continue to be) a source of sediment. TimberWest and
BC Timber Sales are both active in the 16% of the watershed not controlled by IT. Finally
there are active mineral claims on Crown land near McLaughlin Ridge. A slide originating
from this Crown land took out an IT bridge at KM 8.2, and certainly contributed to
sedimentation in China Creek.
For the Honna River watershed, IT owns only 14% of the watershed area. The most
significant landslides have initiated in Crown land to the east. The main legacy contributor to
sediment appears to be the QC ML, a Forest Service Road that is used by numerous parties in
addition to IT.
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Turbidity in China Creek exceeds water quality objectives, but only during short-term high
rainfall events in the fall and winter. It is not at all clear that exceedance of standards is due to
IT s activities; in fact these exceedances occurred during a period that IT was not very active in
the watershed. Continued monitoring will provide a more complete picture of the relationship
between land-based activities and water quality in China Creek.
Turbidity in Honna also exceeds the BC Drinking Water Guidelines, during periods of high
rainfall in the fall, judging from data in Baird (2011). With continued replacement of old
bridges, a commitment to resurface the road with rock, and a reduction in logging activity in
the watershed by IT, we should see an improvement in water quality. Nevertheless, the QC
ML will continue to be used by IT contractors as well as many other parties, so there will
continue to be sediment transport from existing roads.

Prepared by:
*This is a digitally signed duplicate of the
official manually signed and sealed document.
Gordon Butt, M.Sc., P.Ag., P.Geo.and
Madrone Environmental Services Ltd.
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APPENDIX 1

Summary of Relevant Acts and Regulations
1.

Private Managed Forest Land Act

Part 3 — Forest Management
Division 1 — Management Objectives on Private Managed Forest Land
Water quality
13 (1) The forest management objective for private managed forest land with respect to water quality is to
protect human drinking water, both during and after harvesting.
(2) Nothing in subsection (1) requires an owner to retain additional streamside trees or additional
understory vegetation to address problems with water quality that originate outside of the owner's
private managed forest land.
Regulation
Division 3 — Protecting Water Quality and Fish Habitat
Sediment transport or deposition
15 An owner carrying out a primary forest activity must not cause sediment or other material to be
transported to, or deposited in, a stream if that sediment or material will have a material adverse effect on
(a) fish habitat, or
(b) water that is diverted by a licensed waterworks intake.
Roads adjacent to streams
16 An owner must not construct a road within
(a) 30 m of a class A stream,
(b) 30 m of a class B stream,
(c) 10 m of a class C stream,
(d) 10 m of a class D stream, or
(e) 10 m of a class E stream unless one or more of the following applies:
(f) complying with paragraphs (a) to (e) would create a higher risk of sediment delivery to the stream than
not complying with paragraphs (a) to (e);
(g) there is no other practicable option for locating the road;
(h) the road construction is part of a stream crossing.
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Stream crossings
17 (1) An owner who builds a stream crossing as part of a road or logging trail must locate, build and use
the crossing in a manner that
(a) protects the stream channel and stream bank immediately above and below the stream crossing, and
(b) mitigates disturbance to the stream channel and stream bank at the crossing to the extent necessary to
avoid causing a material adverse effect on fish habitat or water that is diverted by a licensed waterworks
intake.
(2) An owner who builds a stream crossing as part of a logging trail must remove the crossing when it is no
longer required by the owner.
Natural surface drainage patterns
18 (1) An owner who constructs a road or logging trail must maintain natural surface drainage patterns
in the surrounding area both during and after the construction to the extent necessary to avoid causing a
material adverse effect on fish habitat or water that is diverted by a licensed waterworks intake.
(2) If it is not practicable for an owner to comply with subsection (1), the owner must make the altered
surface drainage pattern compatible with the original natural surface drainage pattern, to the extent
necessary to avoid causing a material adverse effect on fish habitat or water that is diverted by a licensed
waterworks intake, by the earlier of
(a) the end of the construction, or
(b) the next freshet.
Measures respecting exposed soils
19 If, during road construction or deactivation, an owner exposes soil on an area
(a) that is outside of the running surface of the road, and
(b) where it is reasonably foreseeable that the surface erosion of the soil would cause a material adverse
effect on fish habitat or water that is diverted by a licensed waterworks intake, the owner must, within two
years of the completion of the road construction or deactivation activity, revegetate the area or carry out
other measures that will materially reduce the likelihood of surface soil erosion from the area.
Protecting licensed waterworks intake
20 (1) An owner carrying out a primary forest activity must ensure that the activity does not damage a
licensed waterworks intake.
(2) An owner must not construct a road within a 100 m radius upslope of a licensed waterworks intake,
unless
(a) the road construction will not increase sediment delivery to the licensed waterworks intake, or
(b) the owner obtains prior approval from the holder of the licence for that licensed waterworks intake.
Road maintenance
21 (1) An owner who constructs or uses a road for a purpose related to timber harvesting must maintain
the road in accordance with this section until the road is deactivated.
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(2) Despite subsection (1), if an owner uses for timber harvesting purposes a portion of a road that was
constructed under another enactment, the owner must maintain that portion of the road in accordance
with this section for the period that the owner
(a) uses the road for timber harvesting purposes, and
(b) is the primary user of that portion of the road.
(3) For the purposes of this section, an owner must maintain
(a) the structural integrity of the road prism and clearing width, and
(b) the proper functioning of the drainage systems of the road
to the extent necessary to avoid causing a material adverse effect on fish habitat or on water that is
diverted by a licensed waterworks intake.
Road deactivation
22 An owner who no longer requires a road and who intends to cease maintaining it must
(a) remove round-pipe stream culverts, and
(b) remove any other culverts or bridges and stabilize the road prism, if doing so will reduce the likelihood
of a material adverse effect in relation to fish habitat or water diverted by a licensed waterworks intake.
Notice — roads located upstream of licensed waterworks intake
23 At least 48 hours before commencing road construction or deactivation within 1 km upstream of a
licensed waterworks intake, an owner must notify the holder of a licence for the licensed waterworks intake
of the pending construction or deactivation.
Management of fertilizer near streams
24 (1) An owner must not carry out a broadcast application of fertilizer within a 100 m upslope of a
licensed waterworks intake.
(2) An owner must not carry out a broadcast application of fertilizer on an area that is within
(a) 1 000 m upslope of a licensed waterworks intake, and
(b) 10 m of a stream that
(i) is observable from the air, at the height from which the fertilizer will be applied,
(ii) contains flowing water at the time of the application, and
(iii) flows directly into the stream on which the licensed waterworks intake is located.
(3) An owner who carries out a broadcast application of fertilizer containing nitrogen on an area upslope
of a licensed waterworks intake must not cause
(a) nitrate levels in a stream to exceed 10 ppm measured immediately downstream of the area where the
fertilizer is applied, or
(b) water quality to fail to meet any water quality objectives established under the Private Managed Forest
Land Council Matters Regulation.
(4) An owner must not apply fertilizers by aerial broadcast within 10 m of a fish stream.
Water quality problems identified by a holder of a licence for a licensed waterworks intake
25 (1) If a holder of a licence for a licensed waterworks intake
(a) can demonstrate that a reduction in water quality has occurred, and
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(b) has reasonable cause to believe that the source of the reduction in water quality is on private managed
forest land, the holder may notify the owner of the private managed forest land of the reduction in water
quality.
(2) If the source of the reduction in water quality is on the owner's land, the owner must
(a) provide to the holder of the licence a description of the source of the problem,
(b) if the problem is the result of the owner's actions under the Act or this regulation, provide to the holder
of the licence
(i) a description of the measures that will be carried out to address the problem, and
(ii) an implementation schedule for carrying out those measures, and
(c) carry out the measures in accordance with the implementation schedule referred to in paragraph (b).
Notification of landslides and debris flows
26 An owner must notify the council, within 24 hours of becoming aware that a landslide or debris flow
has occurred on the owner's land, if the owner knows that the landslide or debris flow has deposited debris
or sediment into a class A, B, C, D or E stream.
Drinking Water Protection Act (provincial)
23 (1) Subject to subsection (3), a person must not
(a) introduce anything or cause or allow anything to be introduced into a domestic water system, a
drinking water source, a well recharge zone or an area adjacent to a drinking water source, or
(b) do or cause any other thing to be done or to occur, if this will result or is likely to result in a drinking
water health hazard in relation to a domestic water system.
3. Fisheries Act (federal)
34. (1) For the purposes of sections 35 to 43,
“deleterious substance” means
(a) any substance that, if added to any water, would degrade or alter or form part of a process of
degradation or alteration of the quality of that water so that it is rendered or is likely to be rendered
deleterious to fish or fish habitat or to the use by man of fish that frequent that water,
36. (3) Subject to subsection (4), no person shall deposit or permit the deposit of a deleterious substance of
any type in water frequented by fish or in any place under any conditions where the deleterious substance
or any other deleterious substance that results from the deposit of the deleterious substance may enter any
such water.
Water Act (provincial)
Water Regulation
41 A person making a change in and about a stream must ensure that
(a) no substance, sediment, debris or material that could adversely impact the stream is
allowed or permitted to enter or leach or seep into the stream from an activity, construction, worksite,
machinery or from components used in the construction of any works,[Because this applies to changes made
in and about a stream, it applies only to works that are, or should be, conducted under an authorization
under Section 9 of the Water Act]
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APPENDIX 2

Summary of Water Intake and Treatment
Infrastructure
China Creek: City of Port Alberni
Ken Hughes-Adams interviewed Mr. Guy Cicon, City Engineer for Port Alberni, on
December 12, 2013 regarding the configuration of Port Alberni’s water supply facilities in the
China Creek watershed and water-related issues that the City has experienced in the
watershed.
Port Alberni draws its water supply from two sources in the China Creek watershed. An
intake on the China Creek mainstem approximately 9.8 km upstream from the mouth is the
primary source. Flow to the intake is augmented during dry conditions by storage in Lizard
Lake, a 19 ha high elevation lake located west of the mainstem. The lake discharges into a
stream which flows into the mainstem 4.3 km upstream of the intake. When rainfall events
cause turbidity in China Creek to increase, Port Alberni draws water from Bainbridge Lake, a
25 ha lake in the northwestern portion of the watershed. Bainbridge Lake discharges into
McFarland Creek, which flows into the China Creek mainstem approximately 5.6 km
downstream from the mainstem intake. Low dams on both Bainbridge Lake and on Lizard
Lake increase storage volumes.
The intake on China Creek draws water from the head-pond behind a weir. Sluice gates in the
weir allow sediment that has accumulated behind the weir to be released downstream. Mr.
Cicon estimated that 5,000 m3 to 10,000 m3 of sediment is flushed from the head-pond a few
times each year.
The Port Alberni water supply is treated at a chlorination plant near Bainbridge Lake. There is
no other treatment or filtration, though a UV treatment system is currently being considered
to augment the chlorination treatment. Valves at the chlorination plant permit selection of
water supply from either China Creek or Bainbridge Lake.
If suspended sediments are present in drinking water they can impact water quality by
providing microsites for growth of organic matter, including bacteria and viruses. The
suspended sediment can protect pathogens from disinfection, and can entrap heavy metals and

DOSSIER 13.0299

MADRONE ENVIRONMENTAL SERVICES LTD.

biocides. Suspended sediment also leads to turbidity – the scattering and absorption of light in
the water column. While turbidity and total suspended sediments (TSS) are related, there is
no single correlation between the turbidity and suspended sediment concentration (SSC).
Turbidity (frequently measured in nephelometric turbidity units (NTU)) is a function of SSC
(measured in mg/L), but also of the size distribution of the sediment particles, and their shape
and colour. Generally, turbidity from a particular site will exhibit site-specific correlation with
SSC.
For unfiltered drinking water the BC government provides water quality guidelines for
activities that may increase turbidity17. The guidelines specify a maximum increase of 1 NTU if
the background turbidity in the receiving waters is <5 NTU, and a maximum increase of 5
NTU at any time.
The Guidelines for Canadian Drinking Water Quality published by Health Canada18
recommend a target maximum turbidity for treated water of <0.1 NTU at all times, where
possible. Where the 0.1 NTU target is not achievable the guidelines recommend targets of;
<0.3 NTU for chemically assisted filtration (in a least 95% of measurements - never to exceed
1.0 NTU); <1.0 NTU for slow sand or diatomaceous earth filtration (in a least 95% of
measurements - never to exceed 3.0 NTU); or <0.1 NTU for membrane filtration (in a least
99% of measurements - never to exceed 0.3 NTU). However, for the China Creek
Community Watershed, the MoE (June 2011) set turbidity standards of 5 NTU between
October to April and 2 NTU between May and September.
Mr. Cicon said that during precipitation events, turbidity rises rapidly to over 5 NTU at the
China Creek mainstem intake. When turbidity rises, the source of water is switched to
Bainbridge Lake, where turbidity usually remains below 5 NTU. Mr. Cicon attributed much
of the turbidity exceedances to Island Timberland’s operations, particularly road building and
road traffic during rain events. He indicated that he and others from the city staff had observed
sediment-laden run-off from roads entering China Creek and its tributaries, though he stated
that Island Timberlands was generally quick to address specific problem sites when made
aware of them. He noted that sediment was also introduced into the creek from poorly
rehabilitated roads associated with Upnit Power Limited Partnership’s run-of-the-river
hydropower facility (which withdraws water from upstream of Port Alberni’s water intake,
and discharges it downstream), but he felt that this represented only a minor source of
turbidity.
Mr. Cicon indicated that Port Alberni’s water supply system did not suffer from any water
quantity problems.
17

BC Ministry of Environment. “Ambient Water Quality Guidelines (Criteria) for Turbidity, Suspended and Benthic Sediments”.
Retrieved ,2013 Dec. 19, from http://www.env.gov.bc.ca/wat/wq/BCguidelines/turbidity/turbidity.html
18
Health Canada. “Canadian Drinking Water Guidelines”. Retrieved 2013 Dec. 19, from
http://www.hc‐sc.gc.ca/ewh‐semt/water‐eau/drink‐potab/guide/index‐eng.php
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Honna River: Village of Queen Charlotte
On November 13, 2013, Gordon Butt toured the Managed Forest portion of the Honna River
watershed with Mr. Ken Dodd, R.P.F. of Island Timberlands. In the morning we met with
Mr. Ben Greenbough, Superintendent of Works for Village of Queen Charlottes. He showed
us the water intake on the Honna and took us for a tour the water intake and treatment plant.
The intake on the lower Honna was installed about three years ago (check). Prior to that, the
water supply was from two wells near Crabapple Creek to the west of Honna. These wells
were at an elevation of 5 m and were close to the sea (Bearskin Bay). After a period of heavy
pumping the water became contaminated with salt. Periodic high salt content, while not a
Drinking Water Standard, was a problem for the hospital. The decision was then made to
move the intake to the Honna.
The first attempt at a surface water intake was problematic due to woody debris and plugging
of the intake. Then the Village installed a subsurface intake, buried 15 m to 20 cm under
alluvial gravel on the near side of the river. The intake vessel is at the same or slightly higher
elevation than a tank installed on the bank. From there water is pumped at a constant rate of 8
l/sec to the treatment plant, installed in 2009. The total cost was 5$M, high for a community
this small.
The treatment involves flocculation with DAF (direct air filtration), followed by sand filtration
(back-flushed regularly) and finally by chlorination and UV sterilization (which deactivates
bacteria but doesn’t kill them). There is a requirement for 0.2 ppm chlorine residual in the
water leaving the treatment plant. The water is piped through the village (pop. 1000 with
about 300 more in tourist season); withdrawals are made in this section; remaining water is
pumped to a reservoir. Water supply has not so far been a problem.
Water quality has not been a significant problem since the treatment plant was installed. Mr.
Greenbough indicated that he was more concerned about colour (for aesthetic standards, not
health), and he has found that treating colour also treated turbidity. He believes that colour is
associated with tannins and other compounds released by decaying organic matter and not
suspended sediment. The river water is indeed a dark brown rather than the light brown
associated with inorganic suspended silts and clays.
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