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1.0  INTRODUCTION 

Dobson Engineering Ltd. (Dobson) has been conducting stream channel monitoring on 
several streams in the Okanagan since 1999.  Because of past experience in this area, 
Dobson was engaged by Riverside Forest Products (RFP) to review a recently developed 
channel monitoring procedure and apply it to a watershed where monitoring stations 
have been established. 

This report presents the finding of an assessment of a recently procedure published in a 
report entitled Operational Stream Channel Monitoring in Real Time (Wilgans 
Consortium, 2004).  The procedure was developed through Forestry Innovation 
Investment Ltd (FII) funding as a province wide standard for stream channel 
monitoring.  This project was funded by Forest Investment Account (FIA). 

The results of this program are intended to compliment other watershed research and 
restoration efforts including the Watershed Assessment Procedure, Channel Assessment 
Procedure, and Watershed Restoration Program. 

1.1 OBJECTIVES 

The objective of this analysis was to: 

1. Review the process presented in a (FII) report entitled “Operational Stream 
Channel Monitoring in Real Time” (Wilgans Consortium, 2004) and provide 
comments on the usefulness and practicality of the new standards. 

2. Determine the appropriateness of channel monitoring site on Mosquito Creek 
established in a previous FIA funded program based on the theory presented 
in Wilgans, 2004. 

2.0 BACKGROUND 

Regular monitoring can serve as an operational tool to detect changes in stream 
channels and riparian areas upstream of sensitive areas.  Data collected is used to 
provide an early warning of adverse effects caused by forest development.  In essence, 
channel monitoring helps to guide management decisions within the watersheds. 

2.1 PREVIOUS CHANNEL MONITORING PROGRAMS 
In 1999 Dobson launched a stream channel monitoring program in the Harris 
Creek watershed.  The intent of the program was to help quantify channel 
change over time and to determine the potential effects future forest 
development might have on stream channels.  The program was designed to 
help guide future forest management decisions within the watershed and the 
results of this program were intended to compliment other watershed research 
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and restoration efforts including the Watershed Assessment Procedure, Channel 
Assessment Procedure, and Watershed Restoration Program.  The channel 
monitoring data collected serves as baseline information that future channel 
conditions can be compared against.   

Six permanent channel monitoring sites were established in the Harris Creek 
watershed in 1999.  Three sites were established on the Harris mainstem 
channel, with one site established on each of Nicklen, McAuley and Mosquito 
Creeks [figure 1].  Representatives from BC Environment assisted in selecting 
appropriate site locations and developing the channel monitoring methods.  
Annual site assessments have been conducted from 1999 to 2003. 

Each monitoring site was established according to the procedures outlined in 
Appendix A. 

2.2 OPERATIONAL STREAM CHANNEL MONITORING IN REAL TIME 
A new province-wide standard for stream channel monitoring has been proposed 
in a recent FII report prepared by the Wilgans Consortium.  The report looked at 
sediment routing models, criteria for site selection, and determination of spatial 
and temporal frequency required to resolve background variability and channel 
response to disturbances. 

The monitoring procedure is expected to “be used by professional/technical staff 
involved in setting up stream monitoring projects.  In addition, the sediment 
routing procedure developed as part of this project will be used by operational 
forest managers and restoration personnel” (Wilgans Consortium, 2004). 

The purpose of the stream monitoring procedure as stated in the report was to 
be able to detect changes in stream channel and riparian areas upstream of 
sensitive areas in real time.  Early detection of these changes would enable 
mitigation efforts to occur before detrimental downstream changes occur.  The 
stated objectives of the stream monitoring procedure were to: 

• Develop a sediment routing model; 
• Develop a method of selecting intensive monitoring sites based on the 

information provided by the sediment routing model and knowledge of 
sensitive areas; and, 

• Describe the spatial and temporal frequency of cross-section measurements 
necessary to resolve changes in channel condition. 

A summary of the procedure developed in the report is provided below. 

1. Complete the Grain Size Specific Sediment Routing Procedure (GSSSRP). The 
first step in the process that is designed to highlight sediment sources, 
sensitive areas and ideal locations for the stream monitoring sites.  The 
process includes: 

• Identifying major reach breaks 

• Estimating major sediment sources 

• Developing a sediment routing model that predicts sediment transport 
hazard between reaches 
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2. Selecting monitoring reaches that are based on the location of hazardous 
reaches and sensitive areas. 

3. METHODS 

As previously stated, the program was developed to review the process presented in the 
Wilgans report and provide comments on the usefulness and practicality (based on cost 
effectiveness and generally available watershed data) of the new standards.   

The objectives of this program were completed by applying the developed procedure for 
a sub-basin within the Harris Creek watershed that contained a pre-established channel 
monitoring site.  In this way a determination as to the appropriateness of the location of 
the existing monitoring station could be evaluated.  The Mosquito Creek sub-basin was 
selected for this project because of its relatively small drainage area (25 km2) and large 
inventory of background information including: 

• Access Management Strategy for the Harris Creek Watershed, Dobson Engineering 
Ltd., 1997. 

• Harris Creek Watershed Restoration Project, Dobson Engineering Ltd., 1996. 

• Stream Channel Monitoring Program for the Harris Creek Watershed, Dobson 
Engineering Ltd., 1999 – 2003. 

• Detailed Terrain Stability Mapping, Duteau and Harris Creeks Watersheds, 
Geoterrain Consultants & Dobson Engineering Ltd., 1998. 

• Terrain Stability Mapping – Harris Creek South, TSIL C, Blyth Consulting, 2002. 

• Reconaissance Fish and Fish Habitat inventory of Harris and Nicklen Creeks 
Watersheds, Columbia Environmental Consulting Ltd., 2001. 

 
Following a complete review of the Wilgans report and a thorough search and 
acquisition of all relevant data pertaining to the Mosquito Creek sub-basin, the following 
steps relating to the GSSSRP were carried out. 

• Identified major reach breaks.  This was based on changes in discharge, 
channel pattern, gradient, stream morphology, major sediment sources, or relations 
between the hillslope and stream channel.  Reach geometry was obtained from 
previous field studies (limited) and TRIM data.  No field visits were made. 

• Identified major sediment sources.  This was based on a combination of 
orthophotos, previous watershed condition assessments and terrain mapping.  Part 
of this step involved classifying sediment delivery and calculating volume estimates. 

• Ident fied downstream sediment transport within debris flow channels.  
In the case of Mosquito Creek sub-basin no significant debris flow channels existed. 

i

An attempt was made in determining the sediment transporting capacity of each reach.  
This involved estimating the grain size of each reach, sizing of mobile sediment, and 
particle transport distances.  Large information gaps were realized during the 
determination of bankfull width/depth of reaches, channel classification, and bed 
composition.  As only one established monitoring site exists in the Mosquito Creek sub-
basin limited data on stream channel morphology and composition was available above 
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the established site.  Owing to this deficiency in requisite data, a limited budget and 
winter conditions preventing a field visit, a full assessment of downstream sediment 
transport within alluvial reaches was not possible.  

4. DISCUSSION 

The results of the GSSSRP were compiled and presented on Figure 1, Appendix B.   

Although the procedure was not completed in its entirety the process still proved 
valuable.  It was clear early on that the rationale presented in the report was solid and 
that similar steps had been completed in locating the original channel monitoring site by 
Dobson in 1999.  It was also apparent that the procedure, while developed in a coastal 
setting, was applicable to interior watersheds. 

Part of the objectives of this report was to evaluate the usefulness and practicality of the 
new standards.  This is where some difficulties were presented. 

This procedure was first applied to the Carnation Creek watershed that has the 
advantage of more than 34 years of research, and as such, a wealth of background 
information exists.  While Mosquito Creek has, by industry standards, a reasonable 
amount of background data at its disposal, it was discovered that information gaps were 
present.  Many more watersheds quite simply would not possess more than the basic 
information required under the FPC.  In these cases, a lengthy and costly exercise in 
collecting background information would be required prior to the start of the procedure.  
This begins to make the process cost prohibitive, as the project typically would require a 
team of professionals and/or technologists to complete the various assessments.  
Without the appropriate field investigations to ensure that the model approaches 
realistic conditions the accuracy of predictions become questionable. 

In the report, under section 3.4.1, reference is made to engaging a qualified 
geomorphologist in estimating the grain size distribution of the channel.  This begs the 
question that if a qualified geomorphologist is enlisted for this component of the 
procedure, is it necessary to go through the rigors of the procedure or could he/she not 
merely make a selection independently thereby reducing costs.   

There is also a concern that the process of estimating potential sediment delivery 
volumes to the stream exposes the forest licensee to potential liabilities from both the 
Ministry of Water, Land & Air Protection and the Department of Oceans and Fisheries at 
worst and at best to criticisms from local water suppliers and stakeholders. 

The appropriateness of the channel monitoring site was checked using the ranking 
developed by the Wilgans report, which lists the morphologies in order of decreasing 
importance with regards to the likelihood of detecting change.  
 
The monitoring site on the Mosquito Creek mainstem is located upstream of the 
identified sensitive area, downstream of sediment sources (mainstem channel above site 
is entrenched within Class IV and V terrain), and readily accessible.  The monitoring site 
is located within the upstream end of reach 1 of the Mosquito Creek mainstem channel 
(refer to Appendix A-Long Profiles), has gradients between 3% and 5% and was 
classified as a “Rapid” channel with the bed and banks dominated by cobbles and 
gravel.  Small woody debris was evident and storing some sediment but the function 
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was not considered controlling.  Based on this data alone it appears that the site is 
located in an appropriate location. 
 

5. CONCLUSIONS 

• The approach used in the procedure was found to be technically sound and appears 
to be applicable to Interior sites. 

• It may be useful for litigation purposes, to prove or disprove causes for existing 
downstream disturbances (i.e. did a harvesting related landslide contribute to 
stream instability and aggradation of channel sections within private land), where 
economic benefits are obvious. 

• The procedure was found to be costly, particularly in watersheds with minimal 
background information. 

• The site chosen in 1999 on Mosquito Creek for channel monitoring was found to be 
appropriately located as defined by the criteria established in the Wilgans report. 
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STREAM CHANNEL MONITORING PROGRAM 
 

General Program Description and Field Measurement Standards 
 
 

1.0 Purpose 

The following program was designed and implemented to record and monitor stream channel conditions 
at specified locations. Monitoring of the channels will help quantify the level of channel change over 
time and will also help understand the effects of future forest development on the streams in question. 
This will serve as a tool to help guide management decisions within the watersheds. The results of this 
program are intended to compliment other watershed research and restoration efforts including the 
Watershed Assessment Procedure, Channel Assessment Procedure, and Watershed Restoration Program.  
Sites chosen for the monitoring program should be revisited at regular intervals to detect changes in 
channel condition. 

 
2.0 Methods 

The information collected within this program was determined through consultation 
with fisheries biologists, fluvial geomorphologists, and hydrologists. Monitoring sites 
are chosen according to the results of a reconnaissance level or detailed channel 
assessment procedure and/or in consultation with regulatory agencies. Typically the 
sites are located in reaches that are sensitive to changes in bedload supply and 
composition as well as riparian disturbances that may result from both natural or other 
land-use activities in the watershed. 

At each monitoring site a benchmark is established using a point of reference, usually a 
bridge crossing and/or a field marker. A sketch showing the benchmark location and a 
description of the survey segment is included. Channel measurements are taken at 
several cross sections along the survey segment to determine the average channel 
condition at each site. Representative photographs are taken from appropriate locations 
to show this condition. A scale diagram showing the survey cross-sections and 
photograph locations is also included. 

Data and photographs from each monitoring location are presented in chronological 
order in each site report. Each time a monitoring site has been revisited, the subsequent 
data and photographs will be inserted into this report. 

Consistency in field measurements and data analysis is critical in the monitoring 
program to provide meaningful results. For this reason a monitoring team should be 
established to complete at least the field measurement portions at the established 
monitoring interval.  

Year to year variations in the amount of data recorded is expected given dynamic 
weather and stream flow conditions as well as improvements to monitoring methods 
and changes to parameters measured. 

A detailed explanation of the field procedure (standards) used in this monitoring 
program is found on the following pages. 
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Monitoring Standards/Procedures 

 
1.  Site Selection 
 

Chose sites according to the results of the reconnaissance level CAP procedure or level 1 WRP 
assessment at the following locations: 

 
• Areas where stream impacts (i.e. areas where the natural equilibrium may be easily affected 

by increases/decreases in flow and sediment) might be expected (e.g. downstream of 
cutblocks, low gradient reaches, etc.). 

 
• If possible, select monitoring locations that are identical to fisheries assessment sites (if 

applicable). 
 

• Benchmark each location using tree blazing, paint and metal tags or a metal stake (rebar) 
driven into the ground. 

 
• Reference each location to an easily located, accessible road crossing, or other permanent 

feature. 
 

• Select a survey segment length that is adequate, as determined in the field, to summarize 
average channel conditions at a given site. Ideally, the segment length should be 10 times the 
bankfull width, with a minimum segment length of 50 metres. For example, in a riffle pool 
channel the survey segment should contain at least one pool and one riffle and the transition 
between the two. 

 
2.  Site Measurements 
 

For each sample location record the following general information: the watershed 
name, sub-basin name, reach number, date, and weather. 

 
• Establish five permanent cross-sections (ideally equally spaced) at each monitoring site. 

Leniency is allowed for the equal intervals when field conditions are unsafe, ie: deep water, 
debris obstacles etc. The idea is to obtain the average channel measurements over the survey 
segment. To determine the average channel conditions, complete the following: 

 
• Establish each cross section using re-bar (driven into the ground) to mark the boundary 

(perpendicular to flow) on each bank. Establish a benchmark at each site (using the right 
bank re-bar at the first cross section may be sufficient, however a blazed tree with a metal tag 
may be easier to locate in future years).  

 
• At each cross section, survey the elevations from the right bank to the left bank starting with 

the top of the rebar on the right bank and finishing with the top of the rebar on the left bank 
*(the right bank is as viewed facing downstream).  

 
• Use a fabric tape measure a surveyors level and stadia rod to establish the distances and 

corresponding elevations from the right rebar to the left rebar. Select points across the 
channel to pick up any node (major change in elevations). Distance and elevations must be 
identified at the following locations: the top and ground location of each rebar pin, the top of 
the bank (optional, if not easily identified), the bankfull location on each bank (use rooted 
vegetation as a guideline), the thalweg (deepest point in the active channel) and any large 
rocks or LWD pieces. Also identify the location of any undercut banks accompanied with a 
measure of how much the bank is undercut. 
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• Measure the distances between the rebars to draw a scale site plan. For example, measure 

from cross section 1 (CS1) right bank to CS2 right bank, from CS1 left bank to CS2 left 
bank, from CS1 right bank to CS2 left bank, and from CS1 left bank to CS2 right bank. 
Continue these measurements for the rest of the cross sections. These measurements are 
necessary to create a site plan that may be required to locate the rebar pins in future years. 

 
• Take representative photographs upstream and downstream within the survey reach. Record 

the photograph numbers and mark the locations on the scale site plan. 
 

• Complete a pebble count1. The samples should be categorized according to the Wentworth 
scale: ≤ 2 mm, 2-4 mm, 4-8 mm, 8–16 mm, 16-32 mm, 32-64 mm, 64-128 mm, 128-256 mm, 
256-512 mm, 512-1024 mm 1024-2048 mm and 2048-4096 mm. See the final page for 
pebble count instructions. 

 
• Measure the channel gradient at each site either by surveying a longitudinal profile along the 

thalweg or simply using a clinometer. 
 
3. Office Calculations 
 

• Input cross section data into a spreadsheet and create a plot for each cross section. A vertical 
exaggeration of 10 to 1 is sufficient for presentation purposes. Mark the locations of major 
features including bankfull flow locations, thalweg location and any other major feature. 

 
• Calculate the average bankfull channel width and depth at each cross section. Calculate the 

average width and depth of the 5 cross sections to determine the average bankfull width to 
depth ratio for the entire site. A change in this ratio can help determine if the channel is 
aggrading, degrading or stable. A subtle change in channel depth (the denominator in the 
equation) can have a major influence on the ratio. For this reason, precise and accurate 
measurement of Wb and db are necessary for this ratio to be a useful tool in monitoring 
channel conditions.  

 
• Calculate the average bankfull cross sectional area in the same manner as described above. 

This information is also useful in determining changes in bedload supply and channel 
stability.   

 
• Using the Pebble Count data, calculate the cumulative percent finer for each size class and 

plot a histogram of the data (Use a data analysis tool such as MS Excel 5.0 - Histogram). 
From this determine the d16, d50 and d84 of the of the particle distribution. The USEPA. 
determined that the d84 is significant with respect to the bed stability, and that once this 
particle size fraction becomes mobile, the relative roughness changes and the entire bed can 
be mobilized. The d50 represents the median particle size and the d16 and d84 represent one 
standard deviation about the mean in a normal distribution. This information is used to track 
changes in bed material size composition. 

 
• Interpret monitoring results with respect to obvious changes in channel condition and relate 

this to the results of previous watershed assessments, completed WRP works and ongoing 
forest development. 

 
• Re-visit each site annually, update all information, and discuss findings with stakeholders 

and/or established round table groups. 
 

                                                           
1 United States Department of Agriculture. (1995). A Pebble Count Procedure for Assessing Watershed 
Cumulative Effects Research Paper, RM-RP-319. 
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Pebble Count Procedures 
 
 
 
 

 
To do the pebble count, walk heel to toe in a zig-zag pattern from bankfull to bankfull 
and measure the b-axis (intermediate diameter) of each stone that touches the toe of your 
boot. For large boulders, count the particle as many times as your toe touches it. Continue 
to measure the pebbles until you have traversed the entire survey segment. A minimum 
count of one hundred (100) particles is required to analyze the results. Vary the 
“tightness” of the zig-zag pattern according to segment length to get 100 particles 
counted over the survey segment. It is important to note that this count is limited by 
discharge and is best suited to low gradient stream reaches, in addition, this method is not 
adequate to quantify sand sized and smaller particles. 
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Figure 1 
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