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GORMAN BROS. LUMBER LTD.
Westbank, BC

Stream Channel Monitoring Summary

for the

DURUISSEAU CREEK WATERSHED

(2003 Report - Year 5)

1.0  INTRODUCTION

The intent of the channel monitoring program is to help quantify channel change over time
and to determine the potential effects future forest development might have on stream
channels. The monitoring program is designed to help guide future management decisions
within the watershed and 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. Forest Renewal
British Columbia (FRBC) funded this project from 1999-2001, however, the funding for
2002 and 2003 was provided by the Forest Investment Account (FIA).

Two permanent channel monitoring sites were established in 1999 on the Duruisseau Creek
mainstem channel, one on the upper creek and one on the lower creek [refer to site map and
location descriptions]. On October 16, 2003 the channel monitoring sites were re-assessed,
for the fifth consecutive year. 

The channel monitoring data collected to date can serve as baseline information that future
channel conditions can be compared against. Future channel monitoring surveys should be
conducted if there are significant changes in watershed conditions (extensive forest
development, wildfire, extreme peak flow conditions, etc.).

2.0  METHODS

Each monitoring site was established according to the procedures outlined in Appendix A.
Data from each site includes a plan diagram, representative site photographs, a channel
measurement summary sheet, a grain size distribution chart and cross section plots. 
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3.0  2003 MONITORING SUMMARY

Channel monitoring fieldwork is typically conducted during late summer or early fall. In
2003, due to the extreme fire hazard in the southern interior, the Ministry of Forests
imposed a backcountry travel ban. As a result, the channel monitoring sites in the
Duruisseau Creek watershed were re-assessed in late October. 

This report includes only the 2003 photographs; the photographs from 1999-2002 are in the
previous annual reports. The 2003 data set has been plotted with the 1999-2002 data sets. 

Refer to the following paragraphs as well as Tables 1 and 2 for site specific information.

Upper Duruisseau Creek

Channel changes have not occurred at this site since 1999. The majority of large and small
woody debris accumulations remain fixed, and the particle size distribution has remained
similar over the study period. The channel at this site is stable. 

Lower Duruisseau Creek

Channel changes have not occurred at this site. Minor changes in woody debris amounts and
orientation have been observed near cross section 2, however this is the result of natural
processes (unhealthy trees falling over and increased decomposition of existing in-channel
LWD). The channel at this site is stable.
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Table 1
Average Channel Dimensions (1999-2003)

Bankfull
Measurements

Upper Duruisseau Creek Lower Duruisseau Creek

1999 3.93 7.32
2000 3.93 7.32
2001 3.93 7.32
2002 3.93 7.32

*Width
(m)

2003 3.93 7.32
1999 0.41 0.55
2000 0.48 0.51
2001 0.45 0.48
2002 0.46 0.53

*Depth
(m)

2003 0.46 0.54
1999 1.6 4.0
2000 2.0 3.7
2001 1.9 3.5
2002 1.9 3.9

*Area
(m2)

2003 1.9 3.9
1999 9 13
2000 8 14
2001 9 16
2002 9 14

W/D
Ratio

2003 9 14
*Each of the values reported are derived from the ‘average’ measurements from each survey site. See also the
cross sectional data and plots for each site in this report. 

Table 2 
Particle Size Distribution (1999-2003)

Upper Duruisseau Creek Lower Duruisseau Creek
1999 19 16
2000 18 22
2001 18 27
2002 N/A N/A

*D16
(mm)

2003 24 27
1999 46 63
2000 49 101
2001 52 110
2002 N/A N/A

*D50
(mm)

2003 56 89
1999 95 335
2000 105 340
2001 120 360
2002 N/A N/A

*D84
(mm)

2003 114 315
*Additional details on D16, D50 and D84 are provided in the procedures section of this report. See also the
particle size distribution plots for each site in this report. 2002 data was not collected due to stream bed ice
formation.
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4.0  HYDROMETRIC DATA

The Water Survey of Canada (WSC) collects discharge data at Ashnola River near
Keremeos, (WSC Station #08NL004) where data is available from 1915 to 1918 and from
1947 to 2003. The streamflow data for the Ashnola River can be used to generalize the
streamflows in Duruisseau Creek. Channel monitoring visits were conducted from 1999-
2003; discharge data for Ashnola River during this time is presented in Table 3 (refer to
Appendix B for the entire data set).

Table 3 
Maximum Daily Discharge at Ashnola River - WSC Stn. #08NL004 (1999-2003)

Year Maximum Daily Discharge Return Period
1999 92.1 m3/s 4 year
2000 28.4 m3/s 1 year
2001 38.1 m3/s 1 year
2002 61.6 m3/s 2 year
2003 44.2 m3/s 1 year

Based on the 61 years of data, the mean maximum daily discharge at Ashnola River is
76.6 m3/s, which equates to a 2-year return period. Since 1999, no significant channel
changes are noted therefore, based on the above return periods, flows with less than 5-year
return periods are not likely to cause channel change. 

5.0  FOREST DEVELOPMENT

A watershed assessment has not been completed for the Duruisseau Creek watershed,
however Gorman Bros. Lumber Ltd. indicates that approximately 680 ha of the 4 400 ha
watershed has been harvested to date (approximately 15% of the watershed area). Much of
this area has been replanted and is at various recovery stages. The majority of recent
development is located in the west fork basin. Harvest of CP 142, Blocks 3 and 4 was
completed in 2003 but the remaining proposed blocks have not yet been laid out. Due to the
increasing mountain pine beetle infestation in the area, changes in the proposed harvest
schedule (block locations, sizes and dates) are anticipated.

Gorman Bros. Lumber Ltd. has forest development proposed through 2007 (Table 4). The
dates for the proposed harvest, as defined in Gorman Bros. Lumber Ltd. 2002-2007 Forest
Development Plan, are for planning purposes only and have not been confirmed.



Duruisseau Creek/Channel Monitoring Program – Year 5 5

File:  505-012  Project: 23054  Date: January 2004 DOBSON ENGINEERING LTD.

Table 4
Proposed Forest Harvest

CP-Block Year Complete
(Y/N)

Total Area
(ha)

Total Volume
(m3)

Silviculture
System

142-1 2002 Y 24.4 6,786 Clear-cut
142-2 2002 Y 7.7 1,975 Clear-cut 
142-3 2003 Y 38.5    11,601  Clear-cut
142-4 2003 Y 17.3 3,808 Clear-cut
174-5 2006 N 13.4 5,100 Clear-cut
174-6 2006 N 19.2 5,850 Clear-cut
182-1 2006 - 38.8 13,890 Clear-cut
182-2 2006 - 34.5 12,351 Clear-cut
182-3 2006 - 13.1 4,585 Clear-cut
175-1 2007 - 11.3 3,392 Clear-cut
175-2 2007 - 18.1 5,445 Clear-cut
175-3 2007 - 9.4 3,277 Clear-cut
175-4 2007 - 51.1 12,119 Partial-cut
175-5 2007 - 22.7 6,525 Clear-cut
175-6 2007 - 12.3 4,066 Clear-cut
175-7 2007 - 24.3 5,452 Clear-cut

6.0  CONCLUSIONS

� No significant channel changes were observed at the two monitoring sites from 1999 to
2003. In general, channel conditions have remained stable during this time.

� The peak flow return periods for the Ashnola River are; a 4-year event for 1999, a 1-year
event for 2000, 2001 and 2003, and a 2-year event for 2002. Flows for these return
periods alone are not expected to result in detectable channel changes, however, peak
flow events with return periods greater than or equal to 5-years may cause channel
changes.

� The occurrence of other events that could affect channel stability (i.e. forest fires, mass
wasting, significant forest development, etc.) may also cause channel changes.

� The effects that peak flows have on channel conditions are better understood when
overview field observations are made during the peak flow period. 
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7.0  RECOMMENDATIONS

�  It is not critical to continue with routine annual channel monitoring updates unless there
are events in the watershed that could potentially affect channel stability, i.e. forest fires,
mass wasting, significant forest development, etc. However annual channel monitoring
updates do provide a link between changes on the landscape and changes in annual
stream flow conditions to channel conditions.

�  If peak flows (annual maximum daily discharges) increase significantly (� 5 year return
periods) monitoring updates should be conducted during the year of occurrence.

�  Dobson Engineering Ltd. will notify Gorman Bros. Lumber Ltd. when peak flow return
periods are � 5 year events. This will help ensure a channel monitoring update is
conducted within the year of occurrence.

�  In the absence of any peak flow or other watershed condition that may affect channel
stability, monitoring updates should be conducted every 5 years or in conjunction with
future forest development planning updates. This will help quantify any natural changes
that may occur over time. Future channel monitoring update work could become part of
Gorman Bros. Lumber Ltd. Sustainable Forest Management Plan. 

� Ensure future survey methods are consistent with current survey methods. 



Duruisseau Creek Monitoring Sites – Site Locations and Access

Site Name Co-ordinates Access
Upper

Duruisseau
Creek

N 49� 05’ 34”
W 120� 22’ 43”

The site is located off Duruisseau Forest Service Road at
approximately the 47.6 km point. This is approximately 35 m
past the cattle guard. Proceed directly down to the hillslope to
the stream. The survey reach proceeds 50 m upstream from
the benchmark. The benchmark is a blazed tree and re-bar pin
located on the left bank at 0+000.

Lower
Duruisseau

Creek

N 49� 04’ 15”
W 120� 22’ 08”

The site is located off Duruisseau Forest Service Road
approximately 50 m before the 45 km marker (or
approximately 600 m up past the bridge crossing. The 50 m
survey reach proceeds upstream from the benchmark. The
benchmark is a blazed tree and re-bar pin on the left bank at
0+000.





Upper Duruisseau Creek



PHOTO 1. Upper Duruisseau Creek – Upstream view at CS1, 0+000 (Oct. 16/03).

PHOTO 2.  Upper Duruisseau Creek – Upstream view at CS2, 0+025 (Oct. 16/03).



PHOTO 3. Upper Duruisseau Creek – Downstream view at CS3, 0+050 (Oct. 16/03).
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Monitoring Data Summary (2003) – Upper Duruisseau Creek

Pebble Count Data
Size Range (mm) Total % In Class Cumulative % Particle Description

0-2 2 2% 2% Sand
2-4 0 0% 2% Very Fine Gravel
4-8 3 3% 5% Fine Gravel
8-16 7 7% 12% Medium Gravel
16-32 10 10% 22% Coarse Gravel
32-64 35 35% 57% Very Coarse Gravel
64-128 33 33% 90% Small Cobble
128-256 9 9% 99% Large Cobble
256-512 1 1% 100% Small Boulder
512-1024 --- --- --- Medium Boulder
1024-2048 --- --- --- Large Boulder
2048-4096 --- --- --- Very Large Boulder
*A minimum of 100 particles was measured along the survey reach. Also see Grain Size Distribution Chart in this section.

Particle Size Distribution

d16 – 24 mm
d50 – 56 mm
d84 – 114 mm

Cross Section Data
Cross Section 1

0+000
Cross Section 2

0+025
Cross Section 3

0+050
Average

*Bankfull Area
(m2)

1.16 3.21 1.28 1.9

*Bankfull Width
(m)

3.65 5.21 2.93 3.93

*Mean Bankfull
Depth (m)

0.32 0.62 0.44 0.46

*Width to Depth
Ratio

11 8 7 9

Gradient (%) - - - 1.5%

*Information Derived from Cross Section Data Sheet at the end of this section.



Grain Size Distribution - Upper Duruisseau Creek (1999-2001, 2003)
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Upper Duruisseau Creek - Cross Section 1 (1999-2003)
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Upper Duruisseau Creek - Cross Section 2 (1999-2003)
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Upper Duruisseau Creek - Cross Section 3 (1999-2003)
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Creek:    Upper Duruisseau Date: Oct. 16/03
CS1 Assessor: Gary V. / 

Brian G.

Station BS HI FS Elevation Comments
0.00 102.945 2.360 100.585 Right pin top
0.00 102.945 2.710 100.235 Right pin ground
1.96 102.945 2.790 100.155
2.76 102.945 2.705 100.240 Average Depth Width at Depth W x D = A
3.11 102.945 2.955 99.990 Bank full (m) (m) (m2)
3.30 102.945 2.995 99.950 0.040 0.19 0.008
3.56 102.945 3.015 99.930 wood 0.070 0.26 0.018
3.96 102.945 3.280 99.665 0.213 0.40 0.085
4.36 102.945 3.265 99.680 0.338 0.40 0.135
4.76 102.945 3.310 99.635 0.352 0.40 0.141
5.16 102.945 3.285 99.660 0.362 0.40 0.145
5.56 102.945 3.360 99.585 0.387 0.40 0.155
5.96 102.945 3.335 99.610 0.412 0.40 0.165
6.36 102.945 3.320 99.625 0.392 0.40 0.157
6.70 102.945 3.320 99.625 0.385 0.34 0.131
6.76 102.945 3.275 99.670 0.362 0.06 0.022
6.76 102.945 2.915 100.030 Bank full 0.160 0.00 0.000
6.90 102.945 2.780 100.165
7.00 102.945 2.720 100.225
7.16 102.945 2.765 100.180 Average depth 0.32 Area 1.16
7.56 102.945 2.650 100.295
9.16 102.945 2.085 100.860 Width 3.65
9.96 102.945 1.810 101.135 Left pin ground
9.96 102.945 1.370 101.575 Left pin top W/D Ratio 11



Creek:    Upper Duruisseau Date: Oct. 16/03
CS2 Assessor: Gary V. / 

Brian G.

Station BS HI FS Elevation Comments
0.00 102.920 1.715 101.205 Right pin top
0.00 102.920 2.175 100.745 Right pin ground
2.00 102.920 2.320 100.600
3.20 102.920 2.300 100.620
4.00 102.920 2.510 100.410
4.40 102.920 2.640 100.280 Average Depth Width at Depth W x D = A
4.49 102.920 2.930 99.990 Bank full (m) (m) (m2)
4.49 102.920 3.235 99.685 Bottom of bank 0.297 0.00 0.000
4.58 102.920 3.265 99.655 0.465 0.09 0.042
4.80 102.920 3.275 99.645 0.485 0.22 0.107
5.20 102.920 3.325 99.595 0.515 0.40 0.206
5.60 102.920 3.420 99.500 0.587 0.40 0.235
6.00 102.920 3.550 99.370 0.700 0.40 0.280
6.40 102.920 3.605 99.315 0.792 0.40 0.317
6.80 102.920 3.605 99.315 0.820 0.40 0.328
7.20 102.920 3.575 99.345 0.805 0.40 0.322
7.60 102.920 3.515 99.405 0.760 0.40 0.304
8.00 102.920 3.440 99.480 0.692 0.40 0.277
8.40 102.920 3.350 99.570 0.610 0.40 0.244
8.80 102.920 3.285 99.635 0.532 0.40 0.213
9.20 102.920 3.275 99.645 0.495 0.40 0.198
9.40 102.920 3.195 99.725 0.450 0.20 0.090
9.60 102.920 2.845 100.075 0.235 0.20 0.047
9.70 102.920 2.640 100.280 Bank full -0.043 0.10 0.000
10.00 102.920 2.415 100.505
11.20 102.920 1.800 101.120 Average depth 0.62 Area 3.21
12.00 102.920 1.680 101.240
12.78 102.920 1.590 101.330 Left pin ground Width 5.21
12.78 102.920 1.145 101.775 Left pin top

W/D Ratio 8



Creek:    Upper Duruisseau Date: Oct. 16/03
CS3 Assessor: Gary V. / 

Brian G.

Station BS HI FS Elevation Comments
0.00 101.955 1.025 100.930 Right pin top
0.00 101.955 1.405 100.550 Right pin ground
2.00 101.955 1.360 100.595
2.40 101.955 1.470 100.485
2.80 101.955 1.440 100.515
3.20 101.955 1.825 100.130 Average Depth Width at Depth W x D = A
3.30 101.955 1.960 99.995 Bank full (m) (m) (m2)
3.30 101.955 2.375 99.580 Bottom of bank 0.205 0.00 0.000
3.60 101.955 2.400 99.555 0.425 0.30 0.128
4.00 101.955 2.380 99.575 0.428 0.40 0.171
4.40 101.955 2.395 99.560 0.425 0.40 0.170
4.80 101.955 2.385 99.570 0.428 0.40 0.171
5.20 101.955 2.435 99.520 0.448 0.40 0.179
5.60 101.955 2.435 99.520 0.473 0.40 0.189
6.00 101.955 2.450 99.505 0.480 0.40 0.192
6.17 101.955 2.455 99.500 0.490 0.17 0.083
6.17 101.955 2.025 99.930 0.278 0.00 0.000
6.23 101.955 1.965 99.990 Bank full 0.033 0.06 0.002
6.40 101.955 1.845 100.110
8.00 101.955 1.740 100.215 Average depth 0.44 Area 1.28

11.02 101.955 1.450 100.505 Left pin ground
11.02 101.955 1.020 100.935 Left pin top Width 2.93

W/D Ratio 7



Lower Duruisseau Creek



PHOTO 1. Lower Duruisseau Creek – View from left to right bank at CS1, 0+000 (Oct. 16/03).

PHOTO 2. Lower Duruisseau Creek – Upstream view at CS1, 0+000 (Oct. 16/03).



PHOTO 3. Lower Duruisseau Creek – Downstream view at CS3, 0+050 (Oct. 16/03).
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Monitoring Data Summary (2003) – Lower Duruisseau Creek

Pebble Count Data
Size Range (mm) Total % In Class Cumulative % Particle Description

0-2 2 2% 2% Sand
2-4 0 0% 2% Very Fine Gravel
4-8 3 3% 5% Fine Gravel
8-16 5 5% 10% Medium Gravel
16-32 9 9% 19% Coarse Gravel
32-64 18 18% 37% Very Coarse Gravel
64-128 29 29% 66% Small Cobble
128-256 15 15% 81% Large Cobble
256-512 9 9% 90% Small Boulder
512-1024 10 10% 100% Medium Boulder
1024-2048 --- --- --- Large Boulder
2048-4096 --- --- --- Very Large Boulder
*A minimum of 100 particles was measured along the survey reach. Also see Grain Size Distribution Chart in this section.

Particle Size Distribution

d16 – 27 mm
d50 – 89 mm
d84 – 315 mm

Cross Section Data
Cross Section 1

0+000
Cross Section 2

0+025
Cross Section 3

0+050
Average

*Bankfull Area
(m2)

4.07 3.62 3.91 3.9

*Bankfull Width
(m)

7.60 7.95 6.40 7.32

*Mean Bankfull
Depth (m)

0.54 0.46 0.61 0.54

*Width to Depth
Ratio

14 17 10 14

Gradient (%) - - - 4.2%

*Information Derived from Cross Section Data Sheet at the end of this section.



Grain Size Distribution - Lower Duruisseau Creek (1999-2001, 2003)
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Lower Duruisseau Creek - Cross Section 1 (1999-2003)
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Lower Duruisseau Creek - Cross Section 2 (1999-2003)
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Lower Duruisseau Creek - Cross Section 3 (1999-2003)

98.5

99

99.5

100

100.5

101

101.5

-5 0 5 10 15

Distance (m)

El
ev

at
io

n(
m

)

BF

BF

Right Pin ground

Left Pin ground

              LEGEND
   1999 Data 
   2000 Data
   2001 Data
   2002 Data
   2003 Data   
   Bankfull                   BF
   Log                           o
   Boulder                     x

  (5:1 Vertical Scale Exageration)



Creek:    Lower Duruisseau Date: Oct. 16/03
CS1 Assessor: Gary V. / 

Brian G.

Station BS HI FS Elevation Comments 
0.00 101.445 0.395 101.050 Right pin top
0.00 101.445 0.845 100.600 Right pin ground
1.20 101.445 1.285 100.160 Average Depth Width at Depth W x D = A
2.00 101.445 1.465 99.980 Bank full (m) (m) (m2)
2.00 101.445 2.015 99.430 Bottom of bank 0.273 0.00 0.000
2.40 101.445 2.030 99.415 0.555 0.40 0.222
2.80 101.445 1.810 99.635 0.453 0.40 0.181
3.20 101.445 1.875 99.570 0.375 0.40 0.150
3.60 101.445 1.960 99.485 0.450 0.40 0.180
4.00 101.445 2.075 99.370 0.550 0.40 0.220
4.40 101.445 2.125 99.320 0.632 0.40 0.253
4.80 101.445 2.030 99.415 0.610 0.40 0.244
5.20 101.445 1.880 99.565 0.487 0.40 0.195
5.60 101.445 2.015 99.430 0.480 0.40 0.192
6.00 101.445 2.040 99.405 0.560 0.40 0.224
6.40 101.445 2.200 99.245 0.653 0.40 0.261
6.80 101.445 2.205 99.240 0.735 0.40 0.294
7.20 101.445 2.120 99.325 0.695 0.40 0.278
7.60 101.445 1.820 99.625 0.502 0.40 0.201
8.00 101.445 1.715 99.730 0.300 0.40 0.120
8.40 101.445 2.350 99.095 0.565 0.40 0.226
8.80 101.445 2.350 99.095 0.882 0.40 0.353
8.95 101.445 2.350 99.095 0.882 0.15 0.132
9.15 101.445 1.625 99.820 0.520 0.20 0.104
9.60 101.445 1.470 99.975 Bank full 0.080 0.45 0.036

10.80 101.445 1.435 100.010
11.14 101.445 1.440 100.005 Left pin ground Average depth 0.54 Area 4.07
11.14 101.445 1.095 100.350 Left pin top

Width 7.60

W/D Ratio 14



Creek:    Lower Duruisseau Date: Oct. 16/03
CS2 Assessor: Gary V. / 

Brian G.

Station BS HI FS Elevation Comments
0.00 102.055 1.145 100.910 Right pin top
0.00 102.055 1.485 100.570 Right pin ground
1.20 102.055 1.750 100.305
1.60 102.055 1.955 100.100 Average Depth Width at Depth W x D = A
1.90 102.055 2.055 100.000 Bank full (m) (m) (m2)
1.90 102.055 2.610 99.445 0.295 0.00 0.000
2.00 102.055 2.600 99.455 0.567 0.10 0.057
2.30 102.055 2.415 99.640 0.470 0.30 0.141
2.40 102.055 2.710 99.345 0.525 0.10 0.053
2.70 102.055 2.840 99.215 0.738 0.30 0.221
3.10 102.055 2.775 99.280 0.770 0.40 0.308
3.90 102.055 2.915 99.140 0.808 0.80 0.646
4.30 102.055 2.505 99.550 wood 0.673 0.40 0.269
4.70 102.055 2.750 99.305 0.590 0.40 0.236
5.10 102.055 2.225 99.830 Log 0.450 0.40 0.180
5.50 102.055 2.210 99.845 0.180 0.40 0.072
5.90 102.055 2.260 99.795 wood 0.198 0.40 0.079
6.30 102.055 2.450 99.605 0.318 0.40 0.127
6.70 102.055 2.210 99.845 0.293 0.40 0.117
7.10 102.055 2.700 99.355 0.418 0.40 0.167
7.50 102.055 2.405 99.650 0.515 0.40 0.206
7.90 102.055 2.490 99.565 0.410 0.40 0.164
8.30 102.055 2.415 99.640 0.415 0.40 0.166
8.70 102.055 2.365 99.690 0.353 0.40 0.141
9.10 102.055 2.405 99.650 0.347 0.40 0.139
9.30 102.055 2.280 99.775 0.305 0.20 0.061
9.70 102.055 2.160 99.895 0.183 0.40 0.073
9.85 102.055 2.020 100.035 Bank full 0.053 0.15 0.000
10.10 102.055 1.945 100.110
11.20 102.055 1.940 100.115 Average depth 0.46 Area 3.62
12.00 102.055 1.865 100.190
13.15 102.055 1.585 100.470 Left pin ground Width 7.95
13.15 102.055 1.170 100.885 Left pin top

W/D Ratio 17



Creek:    Lower Duruisseau Date: Oct. 16/03
CS3 Assessor: Gary V. / 

Brian G.

Station BS HI FS Elevation Comments
0.00 101.805 1.145 100.660 Right pin top
0.00 101.805 1.540 100.265 Right pin ground
1.20 101.805 1.675 100.130
1.60 101.805 1.745 100.060 Average Depth Width at Depth W x D = A
2.00 101.805 1.870 100.000 Bank full (m) (m) (m2)
2.10 101.805 1.935 99.870 0.155 0.10 0.016
2.20 101.805 2.115 99.690 0.310 0.10 0.031
2.40 101.805 2.310 99.545 0.472 0.20 0.094
2.80 101.805 2.100 99.705 0.465 0.40 0.186
3.20 101.805 2.170 99.635 0.420 0.40 0.168
3.60 101.805 2.210 99.595 0.475 0.40 0.190
4.00 101.805 2.515 99.290 0.647 0.40 0.259
4.40 101.805 2.525 99.280 0.805 0.40 0.322
4.80 101.805 2.545 99.260 0.820 0.40 0.328
5.20 101.805 2.570 99.235 0.843 0.40 0.337
5.60 101.805 2.685 99.120 0.912 0.40 0.365
6.00 101.805 2.770 99.035 1.012 0.40 0.405
6.40 101.805 2.485 99.320 0.912 0.40 0.365
6.80 101.805 2.415 99.390 0.735 0.40 0.294
7.20 101.805 2.070 99.735 0.528 0.40 0.211
7.60 101.805 1.945 99.860 0.292 0.40 0.117
8.00 101.805 2.315 99.490 0.415 0.40 0.166
8.10 101.805 1.900 99.905 0.392 0.10 0.039
8.40 101.805 1.625 100.180 Bank full 0.047 0.30 0.014

10.00 101.805 1.365 100.440
11.85 101.805 1.200 100.605 Left pin ground Average depth 0.61 Area 3.91
11.85 101.805 0.815 100.990 Left pin top

Width 6.40

W/D Ratio 10
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October ‘99 DOBSON ENGINEERING LTD.

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 three to 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).
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� 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.

� 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 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.

                                                
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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� 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.
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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.



Channel Monitoring Program – Data Interpretation Guide
                                                                                                            

The following document has been prepared to address the matter of how the channel
monitoring data collected during routine channel monitoring is interpreted. This guide
has been developed based on the results that Dobson Engineering Ltd. has collected
over several years on channel networks that have been degraded by past forest
development and were sensitive to further forest development. The guide is also based
on recommendations from published reports on assessing forestry activities as well as
the knowledge and experience of outside reviewers who helped develop and have
applied this type of monitoring. 

For channel networks that have not been degraded, any significant change in the key
parameters listed above should be considered for further watershed investigation to
determine if the affect is natural or the result of anthropogenic activity. In all cases only
by investigating upstream areas can the source of the channel changes be confirmed. In
addition, an understanding of the existing watershed condition (locations of active
erosion sites/disturbance sites, locations of sediment sources, sediment storage and
sediment transport sites and knowledge of annual peak flows) is necessary to determine
the likely cause and effect relationships that channel changes may be attributed to.

For additional information please refer to the excerpts in the attached
ReferenceDocument.PDF by MacDonald et al, 1991. These excerpts have been
reproduced from Monitoring Guidelines to Evaluate Effects of Forestry Activities on
Streams in the Pacific Northwest and Alaska USEPA. Section 5, pp 109-128.

Also refer to the attached document ThorsenCreekPebbleCount.PDF that illustrates the
pebble count procedure for one example stream where the procedure was able to
identify a change in bed material composition. 

An additional example is provided in the  refer to the 2002 Mission Creek Channel
Monitoring Report that can be accessed through web page
http://nrin.forrex.org/servlet/fia. Using the “SEARCH” button on the web page, please
type in ‘Mission Creek’ and view title #1. 
 

http://nrin.forrex.org/servlet/fia
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Channel Monitoring Program – Data Interpretation Guide

Monitoring
Parameter

How measurements are analysed to determine positive/negative impacts

Positive Changes Negative Changes
Average Bank full
Channel Width 

(using rooted
vegetation to help
determine the active
channel
margin/bank full
width)

Decreased channel width – 
For a channel section that had previously been
aggraded and widened, rooted vegetation is used as an
indicator of active channel width. The encroachment of
vegetation (channel narrowing) is assessed year over
year. 
For a channel section that had been degraded
(majority of small sediment had been flushed out), a
reduction in channel width is likely resulting from
increased bank stability. This can be determined using
the margins of rooted vegetation as a guide for active
channel width. 
No change in this parameter is considered a positive
change in natural channel sections where there has
been no rehabilitation work done or where the previous
trend was in a negative direction (i.e. negative impacts
have ceased or reached a maximum from which
recovery can be measured against).

Increased  channel width -  
An indicator of negative channel impacts. Channel
widening can result from excessive sediment
accumulations (upstream landslides/road failures etc.) or
from onsite impacts (banks destabilized as a result of
riparian harvesting or blow down, machines in riparian
areas etc.). 
No change in bank full width may be a negative change in
situations where site specific channel restoration work is
not achieving the desired effect (i.e. log revetments to
reverse erosion on lateral bar deposits does not result in
encroachment of rooted vegetation).
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Monitoring
Parameter

How measurements are analysed to determine positive/negative impacts

Positive Changes Negative Changes
Average Bank full
Channel Depth 

(using the surveyed
bank full elevations
at each cross
section as a datum
from which depths
are measured from) 

Increased channel depth – 
In the case where a previously aggraded channel
experiences a reduction in sediment supply, excess
sediment will scour out of the channel over time,
increasing the channel depth.

Decreased channel depth – 
Where a previously degraded channel is exhibiting
aggradation, the average channel depth would
decrease, depending on the existing bank stability.

Decreased channel depth – 
Excess sediment can result in channel infilling that is
detected by annual measurements. 
Subtle changes are anticipated from year to year. If a
trend is occurring (consistently shallower from year to
year), then there are negative effects that need to be
further investigated to determine what the source is.

Average
Width/Depth
Ratio

(using the average
channel width in
meters divided by
the average channel
depth in meters)

Decreased width to depth ratio – 
Indicates a decrease in channel width and/or and
increase in channel depth as discussed above. This
provides a numerical value to help interpret the
“overall” changes at any one site.

Increased width to depth ratio –
Indicates an increase in channel width and/or a decrease
in channel depth as discussed above.
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Monitoring
Parameter

How measurements are analysed to determine positive/negative impacts

Positive Changes Negative Changes
Cross Section
Area and Cross
Section Channel
shape 

(using distance and
elevation channel
survey data the
area is calculated
and cross sectional
shape is plotted
using MS Excel)

Increased cross section area –
Aggraded channels are shallower, wider and have less
cross section area than undisturbed sites. 
Changes in bank slope or locations of bar deposits
(channel shape) can also help interpret overall channel
activity at a given site. 

Decreased cross section area – 
Channel infilling will be detected by this measurement that
results in decreased cross section area. 

Pebble Count
Data

(using a heel/toe
surface sediment
sampling technique
modelled after the
Wolman Pebble
Count)

Reduction in sand and gravel sized particles – 
For aggraded sections, a reduction in the portions of
sediment in the sand and gravel size category suggests
a flushing of finer sediment.

Increase in sand and gravel sized particles – 
In degraded channel sections, an increase in the
portion of sediment in the sand and gravel size
category may suggest sediment is being retained as
hydrologic recovery and/or restoration in the upper
watershed is reducing the intensity of annual peak
flows.

Increase in sand and gravel sized particles –
Indicates an increase in sand and gravel sized sediment
from upstream possibly due to an increase in peak flows
resulting in increased bedload transport, increase in
sediment supply from mass wasting or bank erosion.

Decrease in sand and gravel sized particles – 
Indicates a transport out of desired substrate, may
indicate channel is becoming degraded with increased
peak flows or upstream sediment supply is limited
(possible debris jams, beaver dams retaining upstream
sediment supplies).
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Monitoring
Parameter

How measurements are analysed to determine positive/negative impacts

Positive Changes Negative Changes
Photographs 

(taken from the
same location from
year to year to help
describe changes in
riparian vegetation
and any changes in
bar size/locations)

Useful when combined with all other data. 
Can record changes in woody debris amounts and
orientation due to return to natural peak flows,
restoration of wood supply to the stream.

Useful when combined with all other data. 
Can record changes in woody debris amounts and
orientation due to increased peak flows, increased supply
due to mass wasting or blow down.
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Ashnola River near Keremeos (WSC #08NL004)
Area (ha): 105000

Year Max Daily Discharge (m3/s) m3/s/ha Rank n a
Probability of 
Exceedance

Recurrance 
Interval 
(years)

1915 30 0.00029 58 61 0.4 94.12% 1.06
1916 47.9 0.00046 45 61 0.4 72.88% 1.37
1917 45.3 0.00043 48 61 0.4 77.78% 1.29
1918 45.9 0.00044 47 61 0.4 76.14% 1.31
1947 33.7 0.00032 56 61 0.4 90.85% 1.10
1948 174 0.00166 2 61 0.4 2.61% 38.25
1949 77.6 0.00074 25 61 0.4 40.20% 2.49
1950 122 0.00116 10 61 0.4 15.69% 6.38
1951 90.3 0.00086 18 61 0.4 28.76% 3.48
1952 44.7 0.00043 49 61 0.4 79.41% 1.26
1953 143 0.00136 4 61 0.4 5.88% 17.00
1954 80.1 0.00076 23 61 0.4 36.93% 2.71
1955 77.9 0.00074 24 61 0.4 38.56% 2.59
1956 125 0.00119 8 61 0.4 12.42% 8.05
1957 127 0.00121 7 61 0.4 10.78% 9.27
1958 63.4 0.00060 34 61 0.4 54.90% 1.82
1959 81 0.00077 22 61 0.4 35.29% 2.83
1960 51 0.00049 43 61 0.4 69.61% 1.44
1961 105 0.00100 13 61 0.4 20.59% 4.86
1962 36 0.00034 54 61 0.4 87.58% 1.14
1963 59.5 0.00057 39 61 0.4 63.07% 1.59
1964 118 0.00112 11 61 0.4 17.32% 5.77
1965 123 0.00117 9 61 0.4 14.05% 7.12
1966 29.2 0.00028 59 61 0.4 95.75% 1.04
1967 130 0.00124 6 61 0.4 9.15% 10.93
1968 63.4 0.00060 34 61 0.4 54.90% 1.82
1969 60.6 0.00058 38 61 0.4 61.44% 1.63
1970 66.8 0.00064 31 61 0.4 50.00% 2.00
1971 74.8 0.00071 28 61 0.4 45.10% 2.22
1972 170 0.00162 3 61 0.4 4.25% 23.54
1973 35.4 0.00034 55 61 0.4 89.22% 1.12
1974 181 0.00172 1 61 0.4 0.98% 102.00
1975 64.3 0.00061 32 61 0.4 51.63% 1.94
1976 69.1 0.00066 30 61 0.4 48.37% 2.07
1977 29.2 0.00028 59 61 0.4 95.75% 1.04
1978 84.7 0.00081 20 61 0.4 32.03% 3.12
1979 39.1 0.00037 52 61 0.4 84.31% 1.19
1980 57.2 0.00054 41 61 0.4 66.34% 1.51
1981 64 0.00061 33 61 0.4 53.27% 1.88
1982 81.3 0.00077 21 61 0.4 33.66% 2.97
1983 136 0.00130 5 61 0.4 7.52% 13.30
1984 62.8 0.00060 36 61 0.4 58.17% 1.72
1985 49.4 0.00047 44 61 0.4 71.24% 1.40
1986 102 0.00097 14 61 0.4 22.22% 4.50
1987 55.2 0.00053 42 61 0.4 67.97% 1.47
1988 59.5 0.00057 39 61 0.4 63.07% 1.59
1989 47.5 0.00045 46 61 0.4 74.51% 1.34
1990 75.9 0.00072 26 61 0.4 41.83% 2.39
1991 110 0.00105 12 61 0.4 18.95% 5.28
1992 32.1 0.00031 57 61 0.4 92.48% 1.08
1993 71.7 0.00068 29 61 0.4 46.73% 2.14
1994 39.9 0.00038 51 61 0.4 82.68% 1.21
1995 86 0.00082 19 61 0.4 30.39% 3.29
1996 99.5 0.00095 16 61 0.4 25.49% 3.92
1997 75.4 0.00072 27 61 0.4 43.46% 2.30
1998 101 0.00096 15 61 0.4 23.86% 4.19
1999 92.1 0.00088 17 61 0.4 27.12% 3.69
2000 28.4 0.00027 61 61 0.4 99.02% 1.01
2001 38.1 0.00036 53 61 0.4 85.95% 1.16
2002 61.6 0.00059 37 61 0.4 59.80% 1.67
2003 44.2 0.00042 50 61 0.4 81.05% 1.23

Max 181.0
Min 28.4
Mean 76.6
*Probability of exceedance based on Gringorten equation --- P.E.=Rank-a/n+1-(2a), Recurrance Interval =1/P.E.



Maximum Daily Discharges (m3/s) at Ashnola River near Keremeos (WSC #08NL004)
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	Stream Channel Monitoring Summary
	for the
	DURUISSEAU CREEK WATERSHED

	(2003 Report - Year 5)
	1.0  INTRODUCTION
	The intent of the channel monitoring program is to help quantify channel change over time and to determine the potential effects future forest development might have on stream channels. The monitoring program is designed to help guide future management d
	Two permanent channel monitoring sites were established in 1999 on the Duruisseau Creek mainstem channel, one on the upper creek and one on the lower creek [refer to site map and location descriptions]. On October 16, 2003 the channel monitoring sites we
	The channel monitoring data collected to date can serve as baseline information that future channel conditions can be compared against. Future channel monitoring surveys should be conducted if there are significant changes in watershed conditions (exten
	2.0  METHODS
	Each monitoring site was established according to the procedures outlined in Appendix A. Data from each site includes a plan diagram, representative site photographs, a channel measurement summary sheet, a grain size distribution chart and cross section
	3.0  2003 MONITORING SUMMARY
	Channel monitoring fieldwork is typically conducted during late summer or early fall. In 2003, due to the extreme fire hazard in the southern interior, the Ministry of Forests imposed a backcountry travel ban. As a result, the channel monitoring sites in
	This report includes only the 2003 photographs; the photographs from 1999-2002 are in the previous annual reports. The 2003 data set has been plotted with the 1999-2002 data sets.
	Refer to the following paragraphs as well as Tables 1 and 2 for site specific information.
	Upper Duruisseau Creek
	Channel changes have not occurred at this site since 1999. The majority of large and small woody debris accumulations remain fixed, and the particle size distribution has remained similar over the study period. The channel at this site is stable.
	Lower Duruisseau Creek
	Channel changes have not occurred at this site. Minor changes in woody debris amounts and orientation have been observed near cross section 2, however this is the result of natural processes (unhealthy trees falling over and increased decomposition of e
	Table 1
	Average Channel Dimensions (1999-2003)
	Upper Duruisseau Creek
	Lower Duruisseau Creek
	3.93
	7.32
	3.93
	7.32
	3.93
	7.32
	3.93
	7.32
	3.93
	7.32
	0.41
	0.55
	0.48
	0.51
	0.45
	0.48
	0.46
	0.53
	0.46
	0.54
	1.6
	4.0
	2.0
	3.7
	1.9
	3.5
	1.9
	3.9
	1.9
	3.9
	9
	13
	8
	14
	9
	16
	9
	14
	9
	14
	*Each of the values reported are derived from the
	Table 2
	Particle Size Distribution (1999-2003)
	Upper Duruisseau Creek
	Lower Duruisseau Creek
	19
	16
	18
	22
	18
	27
	N/A
	N/A
	24
	27
	46
	63
	49
	101
	52
	110
	N/A
	N/A
	56
	89
	95
	335
	105
	340
	120
	360
	N/A
	N/A
	114
	315
	*Additional details on D16, D50 and D84 are provided in the procedures section of this report. See also the particle size distribution plots for each site in this report. 2002 data was not collected due to stream bed ice formation.
	4.0  HYDROMETRIC DATA
	The Water Survey of Canada (WSC) collects discharge data at Ashnola River near Keremeos, (WSC Station #08NL004) where data is available from 1915 to 1918 and from 1947 to 2003. The streamflow data for the Ashnola River can be used to generalize the s
	Table 3
	Maximum Daily Discharge at Ashnola River - WSC Stn. #08NL004 (1999-2003)
	Maximum Daily Discharge
	Return Period
	92.1 m3/s
	4 year
	28.4 m3/s
	1 year
	38.1 m3/s
	1 year
	61.6 m3/s
	2 year
	44.2 m3/s
	1 year
	Based on the 61 years of data, the mean maximum d
	5.0  FOREST DEVELOPMENT
	A watershed assessment has not been completed for the Duruisseau Creek watershed, however Gorman Bros. Lumber Ltd. indicates that approximately 680 ha of the 4 400 ha watershed has been harvested to date (approximately 15% of the watershed area). Much 
	Gorman Bros. Lumber Ltd. has forest development proposed through 2007 (Table 4). The dates for the proposed harvest, as defined in Gorman Bros. Lumber Ltd. 2002-2007 Forest Development Plan, are for planning purposes only and have not been confirmed.
	Table 4
	Proposed Forest Harvest
	CP-Block
	Year
	Complete (Y/N)
	Total Area (ha)
	Total Volume (m3)
	Silviculture System
	24.4
	6,786
	Clear-cut
	7.7
	1,975
	Clear-cut
	142-3
	2003
	
	
	
	Y




	38.5
	11,601
	Clear-cut
	142-4
	2003
	Y
	17.3
	3,808
	Clear-cut
	174-5
	2006
	N
	13.4
	5,100
	Clear-cut
	174-6
	2006
	N
	19.2
	5,850
	Clear-cut
	182-1
	2006
	-
	38.8
	13,890
	Clear-cut
	182-2
	2006
	-
	34.5
	12,351
	Clear-cut
	182-3
	2006
	-
	13.1
	4,585
	Clear-cut
	175-1
	2007
	-
	11.3
	3,392
	Clear-cut
	175-2
	2007
	-
	18.1
	5,445
	Clear-cut
	175-3
	2007
	-
	9.4
	3,277
	Clear-cut
	175-4
	2007
	-
	51.1
	12,119
	Partial-cut
	175-5
	2007
	-
	22.7
	6,525
	Clear-cut
	175-6
	2007
	-
	12.3
	4,066
	Clear-cut
	175-7
	2007
	-
	24.3
	5,452
	Clear-cut
	6.0  CONCLUSIONS
	No significant channel changes were observed at the two monitoring sites from 1999 to 2003. In general, channel conditions have remained stable during this time.
	The peak flow return periods for the Ashnola River are; a 4-year event for 1999, a 1-year event for 2000, 2001 and 2003, and a 2-year event for 2002. Flows for these return periods alone are not expected to result in detectable channel changes, however,
	The occurrence of other events that could affect channel stability (i.e. forest fires, mass wasting, significant forest development, etc.) may also cause channel changes.
	The effects that peak flows have on channel conditions are better understood when overview field observations are made during the peak flow period.
	7.0  RECOMMENDATIONS
	It is not critical to continue with routine annual channel monitoring updates unless there are events in the watershed that could potentially affect channel stability, i.e. forest fires, mass wasting, significant forest development, etc. However annual c
	If peak flows (annual maximum daily discharges) increase significantly (( 5 year return periods) monitoring updates should be conducted during the year of occurrence.
	Dobson Engineering Ltd. will notify Gorman Bros. Lumber Ltd. when peak flow return periods are ( 5 year events. This will help ensure a channel monitoring update is conducted within the year of occurrence.
	In the absence of any peak flow or other watershed condition that may affect channel stability, monitoring updates should be conducted every 5 years or in conjunction with future forest development planning updates. This will help quantify any natural ch
	Ensure future survey methods are consistent with current survey methods.
	�
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	Monitoring Data Summary \(2003\) – Upper Durui�
	Pebble Count Data
	Size Range (mm)
	Total
	% In Class
	Cumulative %
	Particle Description
	0-2
	2
	2%
	2%
	Sand
	2-4
	0
	0%
	2%
	Very Fine Gravel
	4-8
	3
	3%
	5%
	Fine Gravel
	8-16
	7
	7%
	12%
	Medium Gravel
	16-32
	10
	10%
	22%
	Coarse Gravel
	32-64
	35
	35%
	57%
	Very Coarse Gravel
	64-128
	33
	33%
	90%
	Small Cobble
	128-256
	9
	9%
	99%
	Large Cobble
	256-512
	1
	1%
	100%
	Small Boulder
	512-1024
	---
	---
	---
	Medium Boulder
	1024-2048
	---
	---
	---
	Large Boulder
	2048-4096
	---
	---
	---
	Very Large Boulder
	*A minimum of 100 particles was measured along the survey reach. Also see Grain Size Distribution Chart in this section.
	Particle Size Distribution

	d16 – 24 mm
	d50 – 56 mm
	d84 – 114 mm
	Cross Section Data
	Cross Section 1 0+000
	Cross Section 2 0+025
	Average
	1.16
	3.21
	1.9
	3.65
	5.21
	3.93
	0.32
	0.62
	0.46
	11
	8
	9
	-
	-
	1.5%
	*Information Derived from Cross Section Data Sheet at the end of this section.
	Monitoring Data Summary \(2003\) – Lower Durui�
	Pebble Count Data
	Size Range (mm)
	Total
	% In Class
	Cumulative %
	Particle Description
	0-2
	2
	2%
	2%
	Sand
	2-4
	0
	0%
	2%
	Very Fine Gravel
	4-8
	3
	3%
	5%
	Fine Gravel
	8-16
	5
	5%
	10%
	Medium Gravel
	16-32
	9
	9%
	19%
	Coarse Gravel
	32-64
	18
	18%
	37%
	Very Coarse Gravel
	64-128
	29
	29%
	66%
	Small Cobble
	128-256
	15
	15%
	81%
	Large Cobble
	256-512
	9
	9%
	90%
	Small Boulder
	512-1024
	10
	10%
	100%
	Medium Boulder
	1024-2048
	---
	---
	---
	Large Boulder
	2048-4096
	---
	---
	---
	Very Large Boulder
	*A minimum of 100 particles was measured along the survey reach. Also see Grain Size Distribution Chart in this section.
	Particle Size Distribution

	d16 – 27 mm
	d50 – 89 mm
	d84 – 315 mm
	Cross Section Data
	Cross Section 1 0+000
	Cross Section 2 0+025
	Average
	4.07
	3.62
	3.9
	7.60
	7.95
	7.32
	0.54
	0.46
	0.54
	14
	17
	14
	-
	-
	4.2%
	*Information Derived from Cross Section Data Sheet at the end of this section.

	Monitoring Interpretation_gv_aug11.pdf
	Channel Monitoring Program – Data Interpretation 
	The following document has been prepared to address the matter of how the channel monitoring data collected during routine channel monitoring is interpreted. This guide has been developed based on the results that Dobson Engineering Ltd. has collected ov
	For channel networks that have not been degraded, any significant change in the key parameters listed above should be considered for further watershed investigation to determine if the affect is natural or the result of anthropogenic activity. In all cas
	For additional information please refer to the excerpts in the attached ReferenceDocument.PDF by MacDonald et al, 1991. These excerpts have been reproduced from Monitoring Guidelines to Evaluate Effects of Forestry Activities on Streams in the Pacific No
	Also refer to the attached document ThorsenCreekPebbleCount.PDF that illustrates the pebble count procedure for one example stream where the procedure was able to identify a change in bed material composition.
	An additional example is provided in the  refer t
	Channel Monitoring Program – Data Interpretation 
	Monitoring Parameter
	How measurements are analysed to determine positive/negative impacts
	Positive Changes
	Negative Changes
	Average Bank full Channel Width
	Average Bank full Channel Width (using rooted vegetation to help determine the active channel margin/bank full width)
	Decreased channel width –
	For a channel section that had previously been aggraded and widened, rooted vegetation is used as an indicator of active channel width. The encroachment of vegetation (channel narrowing) is assessed year over year.
	For a channel section that had been degraded (majority of small sediment had been flushed out), a reduction in channel width is likely resulting from increased bank stability. This can be determined using the margins of rooted vegetation as a guide for
	Decreased channel width – For a channel section t
	Increased  channel width -
	An indicator of negative channel impacts. Channel widening can result from excessive sediment accumulations (upstream landslides/road failures etc.) or from onsite impacts (banks destabilized as a result of riparian harvesting or blow down, machines i
	Increased  channel width -  An indicator of negative channel impacts. Channel widening can result from excessive sediment accumulations (upstream landslides/road failures etc.) or from onsite impacts (banks destabilized as a result of riparian harvest
	Monitoring Parameter
	How measurements are analysed to determine positive/negative impacts
	Positive Changes
	Negative Changes
	Average Bank full Channel Depth
	Average Bank full Channel Depth (using the surveyed bank full elevations at each cross section as a datum from which depths are measured from)
	Increased channel depth –
	In the case where a previously aggraded channel experiences a reduction in sediment supply, excess sediment will scour out of the channel over time, increasing the channel depth.
	Decreased channel depth –
	Increased channel depth – In the case where a pre
	Decreased channel depth –
	Excess sediment can result in channel infilling that is detected by annual measurements.
	Decreased channel depth – Excess sediment can res
	Average Width/Depth Ratio
	Average Width/Depth Ratio(using the average channel width in meters divided by the average channel depth in meters)
	Decreased width to depth ratio –
	Decreased width to depth ratio – Indicates a decr
	Increased width to depth ratio –
	Increased width to depth ratio –Indicates an incr
	Monitoring Parameter
	How measurements are analysed to determine positive/negative impacts
	Positive Changes
	Negative Changes
	Cross Section Area and Cross Section Channel shape
	Cross Section Area and Cross Section Channel shape (using distance and elevation channel survey data the area is calculated and cross sectional shape is plotted using MS Excel)
	Increased cross section area –
	Aggraded channels are shallower, wider and have less cross section area than undisturbed sites.
	Increased cross section area –Aggraded channels a
	Decreased cross section area –
	Decreased cross section area – Channel infilling 
	Pebble Count Data
	Pebble Count Data(using a heel/toe surface sediment sampling technique modelled after the Wolman Pebble Count)
	Reduction in sand and gravel sized particles –
	For aggraded sections, a reduction in the portions of sediment in the sand and gravel size category suggests a flushing of finer sediment.
	Increase in sand and gravel sized particles –
	Reduction in sand and gravel sized particles – Fo
	Increase in sand and gravel sized particles –
	Indicates an increase in sand and gravel sized sediment from upstream possibly due to an increase in peak flows resulting in increased bedload transport, increase in sediment supply from mass wasting or bank erosion.
	Decrease in sand and gravel sized particles –
	Increase in sand and gravel sized particles –Indi
	Monitoring Parameter
	How measurements are analysed to determine positive/negative impacts
	Positive Changes
	Negative Changes
	Photographs
	Photographs (taken from the same location from year to year to help describe changes in riparian vegetation and any changes in bar size/locations)
	Useful when combined with all other data.
	Useful when combined with all other data. Can record changes in woody debris amounts and orientation due to return to natural peak flows, restoration of wood supply to the stream.
	Useful when combined with all other data.
	Useful when combined with all other data. Can record changes in woody debris amounts and orientation due to increased peak flows, increased supply due to mass wasting or blow down.

	MonitorProcedure01.pdf
	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 fu
	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 as
	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
	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 monito
	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.
	Monitoring Standards/Procedures
	1.  Site Selection
	Chose sites according to the results of the recon
	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 examp
	2.  Site Measurements
	For each sample location record the following general information: the watershed name, sub-basin name, reach number, date, and weather.
	Establish three to 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 cha
	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 bla
	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 e
	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 r
	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 count�. The samples should be �
	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
	Calculate the average bankfull channel width and depth at each cross section. Calculate the average width and depth of the cross sections to determine the average bankfull width to depth ratio for the entire site. A change in this ratio can help determin
	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 distri
	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.
	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 tou

	2003PhotoImages.pdf
	���
	PHOTO 1. Upper Duruisseau Creek – Upstream view a
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	PHOTO 2.  Upper Duruisseau Creek – Upstream view 
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	PHOTO 3. Upper Duruisseau Creek – Downstream view
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	PHOTO 1. Lower Duruisseau Creek – View from left 
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	PHOTO 2. Lower Duruisseau Creek – Upstream view a
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	PHOTO 3. Lower Duruisseau Creek – Downstream view




