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Summary of Monitoring and Evaluation at Sites 14 and 15 on the Kitwanga River

Introduction

BioLith Scientific Consultants Inc. and Hydroglyphic Terrain Analysts were contracted
by the Gitsegukla Band Council to prepare a summary of Monitoring and Evaluation of
In-Stream Works as per Schedule A of the Standards Agreement with the Ministry of
Environment. The following summary is based on first hand information derived from
BioLith's and Hydroglyphics' involvement and on other information provided by the
Band.

As a result of a Level I Overview Assessment of the Kitsegukla River watershed (Wild
Stone 1995) and subsequent Level I Detailed Field Assessments of the South Sub-Basins
of each system (Giesbrecht and Grieve 1998), restorative works in and around the streams
were prescribed for a number of sites, including Prescription Sites 14 and 15 in the
Kitwanga River South Sub-Basin (see Figure 1).

This report summarizes the monitoring program to assess the effectiveness of the
restoration activities. The report includes results of the data gathered to begin the process
of monitoring changes that result from the restorative treatments, and provides details of
the overall monitoring plan recommended for gathering more data. When more data is
gathered in the future, it will be possible to compare that data with the data gathered to
date to assess the effectiveness of the treatments applied, to make necessary changes to
the restorative works and to beneficially influence plans for other treatments in the future.
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Figure 1. Map of the locations of Sites 14 and 15 in the Kitwanga River watershed.
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Monitoring Plan

Biological Monitoring - G. Grieve, R.P. Bio.

The efficacy of the restorative treatments implemented can only be assessed through
quantitative comparisons of parameters measured before and then after construction (see
also Gilchrist 1998). The two most significant parameters to measure are changes to fish
populations and changes to fish habitat. Only limited data on each of these characteristics
is available from the Level I assessment, as that process involved sampling of
representative parts of a much larger portion of the watershed. A reasonably valid
assessment of efficacy will require a more intensive program of measurements. In
particular, the construction site should be the subject of an intensive topographic survey
of the stream's channel to determine its characteristics over time, along with an intensive
fishing program to determine changes in the fish population over time.

Fish Habitat

The physical characteristics of samples of the stream (Giesbrecht et al, 1998), and the
pre-construction survey provide some 'before' data. The as-built survey data for all of
Site 14 and for the mid-channel bar portion of the lower channel of Site 15, however, are
not relevant as 'before' data because these channels were altered significantly during
construction.

It is recommended that the stream channels should be the subject of an intensive
topographic survey, using a total station, to quantify the shape of the channels before the
spring freshet produces the first significant alterations. The same procedure should then
be repeated at least once each year for five years and for a minimum of three '1 in 25 year'
flood events.

This survey will require X, y and z coordinate information in a grid pattern at a minimum
resolution of one datum/m. The survey should extend from the culverts at each site to the
mouth and should extend at least 5 horizontal metres 'inland’ from the bankfull edge. In
the areas immediately adjacent to the installed functional structures, a greater resolution
is required to detect significant change. This information should be plotted in the form of
a contour map at a scale of at least 1:200 with a contour interval of at least 0.1 m. A total
station allows the rapid repeat of these measurements at the same points in future years.
This map should then be compared with maps generated using the same methods in
future years. It will be necessary to quantify the measurement of change using these
maps. This could be done using a random sampling technique and by exploiting the
analytical power of 3D software such as a GIS or CAD package. For example, using this
technology and the data described above, it would be possible to define an habitat

characteristic such as deep pool habitat by establishing numeric criteria and then having
the software measure the quantity objectively.

In addition to the survey of the channel topography, the locations and orientations of the
LWD structures should also be measured again with a total station. This should begin
after the spring freshet during low water in late summer. The same procedure should then
be repeated at least once each year for five years and for a minimum of three 'l in 25 year'
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flood events. If any of the LWD moves, then its fate should be followed by finding it and
its identity (each piece was tagged with an aluminum tag placed so that it would not
likely come off during movement) so that its history could be reconstructed.

The Fish Habitat Assessment Procedure (FHAP) should be applied to these sites to
measure before and after conditions with the same frequency and duration as described
above. The FHAP data can also be compared with similar data gathered during the
original FHAP done at representative sites within these or other tributaries.

A photographic record of the sites should also be compiled over time using the photo
points that were established during construction.

The streams should be walked at least once each year after the spring freshet in order to
determine what maintenance or improvements are required.

Fish

Fish data too is limited to that provided by sampling of these and similar streams during
the Level I field assessment (Giesbrecht et al, 1998). The sites should be fished
intensively to determine species composition, micro-distribution, and relative abundance.
Relative abundance could best be determined through a mark-recapture program at each
site. This work should be done before the spring freshet to get as much 'before' data as is
possible.

Most fishing programs involve intensive fishing once a year. Given that fish are
migratory to some degree during all free swimming phases of their life cycle, the fishing
program should involve fishing at least three times throughout the year. It 1is
recommended that the site be fished intensively each year for at least four years, as soon
after winter as the crew can get to the site and the stream is open, again during high but
not peak flows (especially sampling any off channel habitat) and again during late
summer low flow conditions when the water temperature is between 8°C and 15°C .
Similarly intense repetitions of the methods used should be implemented each year,
beginning after the spring freshet in 1999, and continuing for at least four years, in order
to produce reasonably valid assessments of the efficacy of the treatments.

The preferred fishing method involves roe baited minnow (Gee) traps set for a maximum
of two hours in all habitat types. Such short sets reduce the effects of escape and
predation that may bias the results of overnight sets and are more cost effective in that a
site does not have to be visited on successive days. It is further recommended that the
mark and recapture method of population size estimates include these short sets with no
more than one week between the mark and the recapture efforts. No stop nets should be
used.

Geomorphological Monitoring - Dr. A. Gilchrist

The monitoring and evaluation of aquatic habitat rehabilitation requires the periodic
measurement of both biological and physical factors. This section deals with monitoring
the physical characteristics, or geomorphology, of streams that are affected primarily by
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the hydrological regime and the materials that make up the bed of the stream channel. To
begin with a general discussion of monitoring procedures is given in this introduction.
Subsequent sections explain the physical characteristics of streams that are important in
measuring fish habitat values, followed by survey methods and assessment procedures.

A monitoring program to assess instream work is a crucial part of any stream restoration
project since it allows the assessment of how effective the restorative measures are in the
future and may suggest improved methods if a particular measure does not work very
well. Ideally, a monitoring program should include the following basic components:

e Survey before any restoration work has taken place to determine the existing state of
the stream.

e Survey of restored stream immediately after restoration work has been completed (as-
built survey).

e Periodic surveys after restoration to determine changes to the restored section of
stream (Ideally annually just after major floods).

The data collected during this basic procedure is then used to assess the following:

e Determination of the amount of increased fish habitat due to the initial restoration
works. This is achieved by comparing the surveys before and immediately after
instream works.

e Determination of changes in the amount of fish habitat over a period of time after
restoration works. This is achieved by comparing the subsequent surveys with the
survey immediately after restoration works were completed, and determines the
stability of the restoration works.

The purpose of the monitoring is to determine absolute changes in amounts of fish
habitat, which is hopefully improved, and by implication the attendant changes in
numbers of fish utilizing the habitat. A second aim is to determine the effectiveness of
different restoration measures and provide feedback to improve their implementation in
the future. In addition, the information collected can also be used to calculate the
efficiency of different restorative measures by relating absolute improvements in fish
habitat to the money spent to achieve those gains. This will suggest which methods
provide the best value for money in a given situation.

The general discussion in this section has presented the fundamental components of any
monitoring program. Before discussing the various types of survey possible and the
assessment procedures in more detail, the next section contains a general discussion of
stream morphology which ultimately determines the quality of fish habitat in a stream.

Stream Morphology

Various channel properties within watersheds can be used to determine channel
morphology (Hogan and Ward, 1997). The most important properties are bankfull width
(W,), bankfull depth (d), maximum bed sediment size (D) and gradient (s). The Channel
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Assessment Procedure (CAP) uses these parameters to classify stream channels into three
classes (Anon, 1996a; 1996b):

¢ Riffle-pool morphology
e Cascade-pool morphology
¢ Step-pool morphology

These three morphologies tend to be found in sequence throughout a watershed. Riffle-
pool in the low gradient (< 4%) sections of the lower watershed, cascade-pool in the
intermediate gradient (between 4 and 10 %) section of the middle watershed and step-
pool in the high gradient (> 10%) section of the headwaters. Riffle-pool morphologies are
used by trout and salmon species (pink, chum, coho and sockeye), cascade-pool
morphologies are used by trout, char and a few salmon species (chinook and coho), while
step-pool morphologies tend to used by resident trout and char. The most important
morphologies for fish that are often degraded during forest harvesting are riffle-pool and
cascade-pool, and these are usually the target of restoration work.

Once the channel morphology has been identified there are several measures which
characterize the physical properties of stream. The most important are:

Channel width

Channel depth (both deeper pool areas and shallower riffles or cascades)
Wetted width and water depth

Percentage of riffle and pool or cascade and pool areas (depends on water level)
Channel bed material

Woody debris

The combination of these stream attributes determine fish habitat quality in association
with factors such as instream vegetation and overbank vegetation. Any monitoring
program should include the categorization of general channel morphology together with
more detailed physical information that helps to quantify the amount and quality of fish
habitat at the time of the survey.

Survey Methods
Different types of survey may be used to collect data to be used in the assessment
procedure. Several levels of data collection are proposed below.

e Qualitative data collection. Setting up of repeatable ground-based photographic
stations for recording oblique views, both upstream and downstream, of the site. In
addition, aerial photography should be collected. Province of BC aerial photography
is often collected at a scale of 1:15,000 that gives some information on surrounding
areas to the site, but is not ideal for monitoring purposes since the scale is so small.
Aerial photography by low-level helicopter (~1 :5,000) should be obtained.

¢ Semi-quantitative data collection. Combine photographic data with some quantitative
measures (e.g. measurement of W, d, D and s to determine channel morphology with

BioLith Scientific Consultants Inc. 6
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CAP) and qualitative data to determine stability and sediment loading (e.g. field
indicators such as eroding banks).

e Quantitative data collection. Collect quantitative data to reflect absolute changes in
channel morphology between surveys. Most of these measures can be collected with
simple field equipment (e.g. measuring tape and stadia rod) although the level of
accuracy, especially the spatial coordinates, is limited. Therefore, it is suggested that
more sophisticated survey equipment be used (e.g. total station) so that accurate
horizontal and vertical coordinates (with accuracy of at least 5 centimeters) can be
recorded for each survey for relation to a set of control points set up during the first
survey.

Upstream and downstream of the site record the following parameters at a minimum
in a cross-section through the middle of each pool and riffle/cascade crest:

Distance between cross-sections

Elevation of top of banks

- Bankfull and wetted channel width

- Bankfull channel depth in deepest part of channel, at edge of wetted width, on top
of any gravel bars and channel edges (i.e. topographic cross-section)

- Maximum water depth

- Maximum sediment size (average of b-axis of ten largest sediment grains)

Also, record the upstream and downstream extents of each pool and riffle/cascade
sub-unit morphology. Ideally, more intensive data sampling than the minimum
suggested above should be undertaken. Finally survey the thalweg (deepest portion)
of the streambed and water surface from at least 200 meters upstream of the site to
200 meters downstream. Include enough detail to represent variations in gradient
along the channel.

An important component of many stream restoration projects is the inclusion of LWD or
boulders in the channel. As part of the survey some or all of these installed components
should be identified and tagged and their location determined in 3-D (boulder top or both
ends of a piece of LWD). Boulders are especially difficult to identify but may be painted
with bright metallic paint to help later identification with a metal detector. Other methods
include drilling a hole and gluing in a piece of metal. The coordinates of these installed
components should subsequently be monitored in addition to stream parameters. This
enables the distance of travel for different sized installed components to be determined
which indicates the downstream impact.

Obviously, the site that is to be/has been restored has to be surveyed but, in addition, a
significant distance upstream and downstream (200 meters or more for small-scale
works) should also be surveyed to determine the surrounding impacts of restoration work.

Assessment Procedures

Once survey data has been collected a variety of options are available to help determine
the effectiveness of instream works.

BioLith Scientific Consultants Inc. 7
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e Qualitative. Description of changes based on a sequence of air photos, preferably at a
large scale (1:5,000), so that individual logs and riffle-pool or cascade-pool sequences
can be identified. In addition, a series of on-the-ground oblique photos of the stream
works should be taken from the same point and in the same direction each time. This
will provide a time-lapse record of both the site and the downstream impact (good or
bad) of the stream restoration works. It will be possible to use the aerial photos to
make some quantitative measures of changes in stream parameters (e.g. stream width
and locations of LWD that has moved between surveys). In addition, qualitative
descriptions of site conditions could be made by the field crew taking the ground
photos.

e Semi-quantitative. Quantitative classification of stream morphology change,
qualitative description of changes in fish habitat, sediment load etc. This would
involve following the CAP procedure to quantitatively assess channel morphology
and qualitatively assess whether the system is stable or unstable (aggrading or
degrading). The CAP field procedure uses a series of field indicators to qualitatively
assess the stability of the stream with reference to a series of keys into one of seven
classes (3 degrading, stable and 3 aggrading). The stability class is related to fish
habitat quality. As a general rule, stable morphologies have the highest quantity and
quality of fish habitat and as the system becomes more degraded/aggraded, the quality
and quantity decrease.

e Quantitative. Quantitative description of changes in fish habitat, sediment load etc.
This would involve using the quantitative survey data to calculate absolute changes in
the following which is possible from the data collected as outlined above.

- Channel width and depth

- Areas of pool and riffle/cascade (which depends upon water level)
- Water depth

- Sediment stored in the channel and in bars

- Sediment size

- Changes in channel location due to bank erosion

This data will give quantitative data to indicate whether the stream channel is stable,
aggrading or degrading. In particular, a sediment budget for the surveyed sections can
then be calculated that shows the absolute changes in sediment storage between
surveys.

Discussion

There are many options available when designing and implementing a monitoring
program. Ultimately, the level of assessment required (i.e. qualitative verses quantitative)
and the length of the monitoring program will determine the budget required to allow
proper implementation. All monitoring situations are different but a general amount of
baseline information should be collected for all sites. This should include repeatable
photography at the very least and ideally some form of instream survey over a period of
at least 5 - 10 years. The periodic repeating of a CAP will give a good general idea as to
the changing physical state of the stream that will indicate when restoration measures
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have been effective. The greater effort put into collecting quantitative data will be

primarily rewarded by contributing to basic research to assess the fundamentals of stream
restoration measures and the dynamics of streams.

Results

The data gathered to date includes

e photographs taken on October 15 from various locations (see Appendix A),

e the original FHAP data (Giesbrecht et al, 1998) that was gathered during August,
1997 on fish and fish habitat condition,

e topographic survey data gathered during August, 1997, during the initial pre-
construction design phase, along with the associated construction drawing (see
Appendix B).

e as built survey data gathered November 7, 1998, including data to construct a
longitudinal profile of the thalweg, wetted edges and cross sections, along with the
associated as-built drawing (see Appendix C).

e an assessment of the construction by Ministry of Environment biological staff (Fillier
and Lough 1999).

e an assessment of the sites and the plans for restorative treatment by a biologist from
the US Forest Service (Harkleroad 1998).

e acentreline survey conducted by Cedarvale Resources Ltd. during March, 1999 (see
Appendix F).

Permanent reference points for photography were installed in the form of2cmx2cmx 2
m steel posts driven into the ground to a convenient camera height. These photo points
were then tagged with identifying metal tags and their locations were determined using a
total station. Locations were chosen such that all structures could be viewed from one or
the other of these points. Two such photo points were established at Site 14 and three at
Site 15.

Jeff Lough and Darren Fillier, from the Ministry of Environment, Lands and Parks
(MoELP), visited the site on November 12, after construction was complete. They have
summarized their assessment of the work done at the site in the form of a letter dated
March 8, 1999 (see attached copy).

In this letter they expressed concern regarding Site 14 with respect to the pull back of
banks, inadequate seeding with grass, loss of low shrub and herb cover, inadequate step
pool construction using insufficiently sized and improperly oriented materials and
inadequate regulatory agency approvals.

With respect to Site 15, they suggested that, although the LWD was of high quality,
branches and tops should be left attached. They further suggested that the LWD be
anchored. Concerns were expressed over the stability of the debris catchers, possible end
scouring around a channel spanning piece of LWD, riparian area degradation by machine
use and the channel excavation.

BioLith Scientific Consultants Inc. 9
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Sites 14 and 15 were also visited during late September of 1998 before construction, by
Jeff Lough and Darren Fillier from the MoELP, and Glenn Harkleroad, a Fisheries
Biologist working with the U.S. Forest Service. In a summary of his observations (see
attached copy), Mr. Harkleroad suggested that Site 14 was a low priority site, that the fish
habitat in this stream was of limited value and that placement of wood in the stream
would not likely improve it. Regarding Site 15, Mr. Harkleroad suggested experimenting
with anchoring techniques and directing the flow away from the southern bank using log
structures.

In addition to the methods outlined in the Monitoring Plan above, particular attention
should be paid during the monitoring program to the items of concern addressed above.

The amount of preliminary data gathered was limited by many factors, including the
lateness of the season, which resulted in poor fishing success for juvenile fish, and the
presence of snow, making visual assessment practically impossible.

Recommendations

It is recommended that the Monitoring and Evaluation program be incorporated as a
regular part of the overall watershed restoration program. The activities described above
should be scheduled into a five year long plan and this work should be budgeted
adequately. The work should be integrated with similar monitoring work in other parts of
this and the Kitseguecla watershed so that efficiencies of scale can be realized.

It is recommended that the LWD installed at Site 15 should be anchored to imported
boulders >65 cm in their b axis, using steel cable >1.5 cm in diameter epoxied into 15 cm
deep holes drilled into the rock using the Hilti Epoxy system. Such boulders may be
available along the west Kitwancool Lake FSR.
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Site 15

Photo 2. Looking downstream from atop the perched culvert. The upstream limit of treatment was
located at the red flag, where a cluster of complete trees was prescribed with root wads upstream.
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Photo 3. An aerial view of Site 15.
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Photo 4. Looking upstream toward the complete tree with root wad attached that was one of two
pieces of LWD that were installed across the channel.
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Photo 5. Looking downstream. The technicians are standing on the LWD installed furthest

upstream.
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Appendix B. Pre-Construction Survey Data and Drawings.
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Summary of Monitoring and Evaluation at Sites 14 and 15 on the Kitwanga River

Appendix C. As-Built Survey Data and Drawings.

BioLith Scientific Consultants Inc.
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Summary of Monitoring and Evaluation at Sites 14 and 15 on the Kitwanga River

Appendix D. Fillier and Lough Letter.

BioLith Scientific Consultants Inc.
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BRITISH
COLUMBIA

March 8, 1999

BCE File: 36780-30/Kitseguecla WRP
36780-30/Kitwanga WRP
Your File: Annual Agmt. 0000128
Activity 101462
Activity 12395

Bill Fell, Cedarvale Resources Ltd.
WRP Coordinator

Gitseguecla Band Council

36 Cascade Avenue

South Hazelton, BC V0J 2R0

Dear Bill Fell:

As stated in the letter dated 02/16/99, a technical review of instream rehabilitation work in the
Kitwanga and Kitseguecla Watershed Restoration Program (WRP) projects were pending draft
report submissions (not received to date). We are providing these preliminary comments in lieu
of the draft report submissions. The purpose of this letter is to facilitate an estimate of

percentage of work completed in the Kitseguecla and Kitwanga watersheds stream rehabilitation
(SR) activities for 1998/99.

Site visits to the Kitseguecla and Kitwanga stream rehabilitation activity areas were conducted
on November 12, 1998. In attendance for these field visits were both Jeff Lough and Darren
Fillier. We delayed our comments until draft document changes for prescription alteration

approval requests, “As-Builts” with supporting documentation, and Compendium Report
submissions were submitted for our review.

Both Kitseguecla and Kitwanga Standard Agreements for WRP SR activity, and respective
Schedule “A”s, outlined a pertinent course of action in dealing with substantive prescription
changes. Specifically, Section 4.1 of the Aquatic Habitat Rehabilitation (Works) Schedule “A”
delineates that changes to the prescription, stemming from a pre-work review, were to be

incorporated, in writing, into the design and then submitted to the Technical Monitor for
approval. This clearly did not occur.

Ministry of . Environment and Lands Mail Address: Kispiox Forest Telephone: (250) 842-7615

Environment, Skeena Region District, Bag 5000, Smithers, BC Facsimile: (250) 842-7676
Lands and Parks VOJ 2NO

Location Address: 2210, Highway
A? W Hazelton BC



Activity Number 12395 - SR - Restoration Prescription Implementation for Prescription Sites 14
and 15 Kitwanga River South Sub-Basin

Site 14 - Our first concern with this project is in regard to the pull back of the banks. This
activity was not initially prescribed nor approved for work at the site. The pull back that was
undertaken is of concern given its proximity to the highway and, specifically, within the road
right of way. Was the Ministry of Highways consulted regarding this change?

Prescription implementation was to be as per the BioLith’s 1997-98 report as delineated within
the Water Act Regulations Section 9 Letter of Notification. Such prescription alteration and
associated pull back to the suggested angle of repose must have been submitted for consideration
by the Technical Monitor, or designate, prior to any work commencing at this site. Adherence
with Section 4.1 of the Schedule “A” for Site 14 is paramount. Deviation from the prescription
must follow the process as outlined within the Standard Agreement and the respective
Schedule(s). Regardless of holding a Letter of Notification for specific in stream “timing
windows” for work to be undertaken, the prescription alteration must be submitted for review
and incorporation into a revised Letter of Notification. Clearly work should not have

commenced without fulfilling all these requirements and, as such, violates Section 4.2 of the
Schedule “A” and that is unacceptable to the Ministry.

Construction of the step pool system at Site 14 does not appear to be adequate to meet the goal of
better facilitating fish access through the culvert. We are also concerned about the size and
orientation of the materials used to construct the weirs (their long term stability is questionable).
Close monitoring of this site at various flow levels, and associated modifications, will be
required to fulfil the goal of creating long term fish access through the culvert.

Finally, the loss of the riparian low shrub and herb cover at Site 14 associated with the work
undertaken last fall has increased surface erosion and will continue to deliver sediment into the
Kitwanga River until inevitable revegitation takes place. On that note, the grass seeding that was
planted seemed sporadic. In addition this surface erosion will not be mitigated by the silt fence
given that its’ installation was done incorrectly. This will require correction if not already done
so. Again monitoring of this aspect of the project will be conducted this Spring after snowmelt.

Given the problems outlined above, no quality certificate will be issued until the site is
monitored and appropriate changes are completed this Spring.

Site 15 - The Recipient provided a good source of Large Woody Debris (LWD) by species and
by size. Root wad presence was good but it would be advantageous, in future, to leave branches
and tops attached to the LWD pieces to increase their stability. If the objective of using rope to
tie the structures together was to increase their stability, then we suggest rock anchoring would
help better achieve your objective.



Sincerely, v

W\%}ﬂ%ﬁ k%,? ﬁfc
Darren J. Fillier, RPF, RPBio. Jeff Lough
Forest Ecosystem Specialist WREP Fisheries Specialist
Kispiox Forest District Skeena Region, MELP
DJF& JL/djf & jl
attachments

cc: Doug Johnston, WRP Coordinator, Skeena Region, MELP
Dionys deLeeuw, Senior Habitat Protection Biologist, Skeena Region, MELP
Brian Fuhr, Habitat Protection Section Head, Skeena Region, MELP
Bob Purdon, Skeena-Bulkley Region; Forest Renewal BC
Bert Mast, Skeena-Bulkley Region, Forest Renewal BC
Eero Karanka, Habitat Biologist, Department of Fisheries and Oceans, Smithers, BC
Darlene Morgan, Gitsegukla Band Council



Summary of Monitoring and Evaluation at Sites 14 and 15 on the Kitwanga River

Appendix E. Harkleroad Letter.

BioLith Scientific Consultants Inc.
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British Columbia Stream Restoration
Project Review Report
1998

USFS Contact: Glenn R. Harkleroad, Fisheries Biologist

BC Contact: Jeff Lough, Fisheries Specialist

This report will be divided into two parts. The first part will be a review of the projects
Jeff and I, as well as other Ministry personnel, reviewed while I was visiting in British Columbia
the week of September 21 — 25, 1998. The second part of this report will be an overview of
potential monitoring activities that could be used to evaluate instream restoration activities.

Photos of sites that were reviewed in the field have been forwarded to Jeff Lough.

Proj ect Reviews

River System: Kitwonga Stream system: Tea Creek

Sitc_review by: Jeff Lough, Darren Fillier, and Glenn Harkleroad

Project Background: This project consisted of 10 to 12 channel spanning weirs created by
cement “lock-blocks” below a 1.5 meter culvert. The “lock-blocks” were placed to raise the level
of the streambed with the intent of helping pass fish through the upstream highway culvert. The
“lock-blocks™ had been placed and re-enforced by rock riprap ranging in size from 15 to 60 cm.
The “lock-block™ weirs were placed approximately 4 to 5 meters apart and were placed
perpendicular to the stream channel. The local highway authority had completed this work.

Stream Conditions: The stream passed through a 1.5 meter culvert below highway 16. The
structures began immediately below the culvert and continued down stream approximately 30
meter. The stream was bordered on the right by a small access road. When this road was
constructed the road cut/base material had been sidecast into the floodprone and bankfull stream
channel. Most of the immediate stream side vegetation in the local area had been removed during
highway and access road construction. Some vegetative recovery had occurred.

Restoration Design Concerns: While reviewing this site a number of project design concerns
surfaced. These concerns included the following:

1) “Lock-block™ weirs appeared to be placed too close together. The plunge created by the
upstream weirs may have a scouring effect on weirs immediately downstream resulting in
design failure.

2) Tbe perpendicular placement of the weirs may result in channel widening, thereby increasing’

the iocalized channel width to depth ratio. This may eventually result in bank erosion and
“end cutting” around the weir structures.



One other item that was discussed at this site was the alteration of road design to reduce channel
diversion potential associated with culvert plugging. As the road is currently designed, if the
culvert plugs, water will be diverted out the left side or the channel, down the road and will
eventually cross the road approximately 25 meters from the stream channel (Figure 1). This
would result in the loss of road fill and the potential to deliver road fill associated sediment to Tea
Creek. Altering the road grade in the vicinity of the culvert could mitigate this concern. The
creation of a dip above the culvert, would allow water and debris to pass over the road and
directly back onto Tea Creek in the event the culvert became plugged. -This would minimize
potential sediment delivery to Tea Creek as well as reduce road repair cost since only the fill
immediately above the culvert would have the potential to be lost. If this fill was made of

primarily of large rock with a driving surface cap, fine sediment delivery and repair cost could be
kept to a minimum.

River System: Kitwonga Stream system: un-named tributary #1 [ £ ,;fmw«n ’\

_ Pacs. SACH S
Site review by: Jeff Lough, Darren Fillier, and Glenn Harkleroad

Project Background: This project site was an approximate 90 to 100 meter length of stream
below a highway culvert that fed directly into the Kitwonga River. This area had been identified

for large wood placement in order to improve juvenile salmonid rearing habitat. This relatively
small project would also serve as a trial run project for a new contractor.

The proposed wood placement locations had been flagged and consisted primarily of placing
single logs in more or less and altemating pattern down the length of the channel. The logs
would be anchored to streamside trees with cable. Boulders and rootwads currently present
within the stream would also be used to help stabilize the placed wood.

Project Comments: While in the field at this site we talked about a number of different design
options. The first of these options was to consider experimenting with log anchoring techniques.
The option of cable anchoring some logs, while just using channel features and streamside trees
to stabilize other logs was discussed. If this is done during the project implementation, this
project could serve as an area to compare the effectiveness of both techniques.

We also discussed specific project designs for the lower 20 to 25 meters of the stream channel.
Figure 2 displays the project design that was discussed for this location in the field. The idea was
to direct the water toward the right side of the channel with the idea of reducing the bank cutting /
mass wasting which was occurring along the left bank. There would be some bank cutting
expected along the right bank, but it would be expected to be fairly minor and well within the
range of natural channel adjustment. The placement of a log complex along the left bank was
recommended to further discourage cutting along this bank. The use of log complexes, instead of

just single logs, was suggested to more closely mimic natural wood accumulation within the
channel.

Recommendations: While at this site, we also discussed some potential monitoring items. These
included photo points, topographic surveys of the channel, and sketching desired post-project
channel conditions. Since this project would be completed by a relatively inexperienced

contractor, [ would recommend having him take photo points and having him sketch what he
envisions the post-project channel will look like.



River System: Kitwonga Stream system: un-named tributary #2 i{;{' whinnnén

Pobgrul - Paas. 7 #1
Site review by: Jeff Lough, Darren Fillier, and Glenn Harkleroad

Project Background: This project was similar to the project proposed for un-named tributary #1
in that it was an approximate 30 to 35 meter length of stream below a highway culvert which fed
directly into the Kitwonga River. This area had been identified for large wood placement in order
to improve juvenile salmonid rearing habitat. This relatively small project would also serve as a
trial run project for a new contractor. However the stream channel in this area was much higher
gradient and lacked the channel diversity seen in the first tributary.

This project also involved trying to create a series of step pools for trying to raise the streambed,

in order to pass fish through the highway culvert. Channel conditions and available habitat above
the culvert were unknown.

Project Comments: The stream channel below the culvert was relatively steep and appeared to
provide little fish habitat. Placing wood in this channel would be expected to have low chance of

success for meeting the goal of increasing fish habitat. This is because the natural condition of
this channel does not lend itself to providing good spawning or rearing habitat.

Passage at the culvert should be delayed until fish habitat values above the culvert are
determined. Without this information, it is possible that time and money could be spent
providing fish access to an area with very little habitat value.

Recommendations: I would recommend determining if there are other higher priority areas
where work could be done. Initial field review of this project would suggest that it would be low
priority.

R

River System: Kispiox Stream system: un-named tributary #1 (\ { L',{¢ )

Site review by: Jte\ff@ugh, Darren Fillier, and Glenn Harkleroad "

Project Background: This project consisted of two rows £“lock blocks” which were placed in a
small tributary of the Kispiox River with the intent of Taising the streambed level below two
culverts. This was done in order to help facilitat€ fish passage through the culverts. We were

reviewing this project because tﬁe-Qesigq,us’éd was not authorized by Ministry fisheries personnel
and was going to be changed. e

e N

The “lock block™ weirs wer/e/p'l'éced approximately 6 to 7 meters apart and were arranged
perpendicular to the streani flow. There were toncerns that this design would increase the stream
channel width to depthTatio and result in end cutting around the weirs. Excessive fine sediment
deposition had already begun above the upper weir. This was resulting in the filling of the jump
pool necessary for fish passage through the culverts. Therewas also a concern that the weirs

were too placed close together and that the scour created by th}u%er weir would undermine the
lower ope: “

g,

While reviewing the project we also discovered that the inlets of both cﬁi"ve_rts were blocked by a
log that had backed up sediment. making fish passage difficult during most flows..



Summary of Monitoring and Evaluation at Sites 14 and 15 on the Kitwanga River

Appendix F. Centreline Survey, March, 1999.

BioLith Scientific Consultants Inc.
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Survey Date: November 7, 1998

Equipment: Pentax PCS-325-W Total Station
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Crew: Earl Wiliams, Glenn Grieve
Scale: 1.290

BioLith Scientific Consulting Inc.
Temace, B.C

Kitwanga River WRP

Tributary 18
Reach 1 (Prescription Site 15)

'As-Built' Drawing

Figure 3

As-Built drawing of construction at Site 15 on Tributary 18 of the Kitwanga River South Sub-Basin.
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Figue 3. As-Built drawing of the construction at Site 14 O Tibutary 15 in the Kitwanga River South Sub-Basin




