
Appendix B: Summary of Fortune Creek Hydrology

This appendix includes additional information on the Fortune Creek hydrograph and supplements data reported in the main report (Appendix A), and prior reports at the Years 1 and 2 year end.

Discharge was monitored at sites along Fortune Creek from 2007 and 2009 (Figure B.1). The Fortune Creek hydrograph is typical of a snowmelt driven system with a distinct peak visible during freshet and a smaller peak during the fall rains (Figure B.2).  Small spikes in discharge values in mid-summer may be related to water releases from the Silver Star reservoirs operated by the City of Armstrong. Some releases (eg: August 6th, 2008) coincided with natural rainfall events and therefore the effects of water release are confounded by other factors.  The hydrograph peak in 2008 was considerably larger than it was in 2007 or 2009 and flows were more than twice what they had been during the other years (3.9 m3/s in 2008 compared to 1.5 m3/s in 2007 and 2.1 m3/s in 2009) (Table 1, Figure B.2A). The lowest streamflows were recorded in summer (July or August) and were 0.002 m3/s (2007), 0.009 m3/s (2008) and 0.001 m3/s (2009) (Figure B.2B). This reaches from <1% to 6% of estimated naturalized flows (Seebacher et al., 2007). Flows were also frequently below 0.01 m3/s (approximately 5% of estimated naturalized flows) during winter in all years.  

Several data points are missing during the 2008 freshet as flows were dangerously high and could not be measured safely. These values have been estimated based data obtained from other sites. During the summer of 2007, some measurements fell below the threshold value for the Swoffer meter due to water stagnation and slow flow velocities.  As in previous years, data from 2009 indicate that the creek loses some water between station 1 at Reservoir road and station 2 and the Highway 97 crossing.  This is most easily discerned in the fall.  During summer and the mid winter period (Jan to early March), the flows are low enough that accurate determination of relative flows is difficult.
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Figure B.1: Streamflow measurement stations in the Fortune Creek watershed.  
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 Table 1: Discharge values (m3/s) measured in Fortune Creek between 2007 and 2009.
	Date
	Site 1

Reservoir Road
	Site 2

Highway 97
	Site 3

McCallum Road
	Site 4

Stepney Road
	Site 5

Back Enderby Rd

	2007
	
	
	
	
	

	Feb-17
	0.008
	0.002
	0.016
	Frozen
	NM

	Mar-09
	0.004
	0.004
	0.024
	0.171
	NM

	Mar-23
	0.014
	0.003
	0.025
	0.091
	NM

	Apr-15
	0.240
	0.151
	0.183
	0.425
	NM

	May-11
	1.338
	1.277
	0.694
	1.287
	NM

	May-25
	1.501
	1.497
	0.917
	1.138
	NM

	Jun-11
	1.566
	1.122
	1.004
	1.115
	NM

	Jun-26
	0.661
	0.740
	0.592
	0.517
	NM

	Jul-09
	0.556
	0.457
	0.424
	0.223
	NM

	Jul-23
	0.286
	0.200
	0.109
	0.078
	NM

	Aug-02
	0.056
	0.055
	0.000 a
	0.021
	NM

	Sep-15
	0.002
	0.004
	0.000 a
	0.000 a
	0.183

	Oct-03
	0.115
	0.004
	0.000 a
	0.044
	0.050

	Oct-15
	0.145
	0.091
	0.030
	0.157
	0.088

	Oct-29
	0.199
	0.150
	0.132
	0.217
	0.326

	Nov-09
	0.173
	0.124
	0.091
	0.168
	0.226

	2008
	
	
	
	
	

	15-Feb-08
	0.0070
	0.0260
	 Frozen
	frozen
	0.109

	20-Mar-08
	0.0080
	0.0190
	0.0380
	0.1710
	0.329

	26-Apr-08
	0.0320
	0.0330
	0.0510
	0.0510
	0.267

	26-May-08
	3.0530*
	3.9410*
	3.7530
	3.5209*
	NM

	9-Jun-08
	2.4426*
	3.1540*
	3.0020
	3.8790
	NM

	25-Jun-08
	0.9095*
	1.1739
	1.1155
	1.1579
	NM 

	8-Jul-08
	0.2051
	0.2811
	0.2466
	0.2471
	NM

	21-Jul-08
	0.0437
	0.0512
	0.0588
	0.0716
	NM

	8-Aug-08
	0.0124
	0.0090
	0.0103
	0.0169
	NM

	19-Aug-08
	0.0463
	0.0840
	0.0562
	0.0565
	NM

	11-Sep-08
	0.0219
	0.0234
	0.0156
	0.0459
	NM

	24-Oct-08
	0.0859
	0.0600
	0.0698
	0.1215
	0.1175

	9-Dec-08
	0.0422
	0.0491
	0.0600
	0.1356
	0.1618

	2009
	
	
	
	
	

	3-Feb-09
	0.0190
	0.0147
	0.0240
	0.0984
	0.0984

	12-Mar-09
	0.009
	0.0065
	0.0100
	frozen
	0.0946

	25-Mar-09
	0.0077
	0.0178
	0.0727
	0.2988
	0.5703

	14-Apr-09
	0.0227
	0.0116
	0.0176
	0.1769
	0.2299

	14-May-09
	0.654
	0.6565
	0.5944
	0.9864
	NM

	25-May-09
	2.186
	2.0383
	1.7893
	2.1788
	NM

	15-Jun-09
	1.379
	1.4388
	1.2829
	1.0457
	NM

	30-Jun-09
	0.3955
	0.4557
	0.3703
	0.4244
	NM

	13-Jul-09
	0.0010
	0.0011
	0.0011
	0.0012
	0.1364

	5-Aug-09
	0.0367
	0.0323
	0.0412
	0.0457
	0.0409

	14-Aug-09
	0.0616
	0.0217
	0.0310
	0.0734
	0.0705

	1-Sep-09
	0.0107
	0.0107
	0.0174
	0.0222
	0.0246

	16-Sep-09
	0.0092
	0.0142
	0.0136
	0.0137
	0.0136

	15-Oct-09
	0.0251
	0.0102
	0.0113
	0.0456
	0.0469

	4-Nov-09
	0.1132
	0.0452
	0.0822
	0.1517
	0.1463

	30-Nov-09
	0.0129
	0.0230
	0.0494
	0.0817
	0.1215

	
	
	
	
	
	


  NM
not measured

  a 
discharge values of 0.000 were the result of stagnant water or flows below 0.001 m3/s and do not indicate that the channel was dry

  *
data estimated from other sites
Unfortunately, hardware failure and personnel change led to a loss of data at the newly installed hydrometric station at Stepney Road during 2008. However, a flow record at the station is available for 2009.  During 2009 a secondary measurement device was installed in addition to the MOE Thalimedes logger.
The mechanical Thalimedes logger, and a water level pressure transducer (Onset corporation) were consistent (Figure B.3).  During peak freshet, the onset water level meter continued to perform where the Thalimides meter ceased operation due to limitations of the physical system.  
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Figure B.3: Fortune Creek stage measurement at Stepney Road Hydrometric Station.

Stage discharge relationships were developed using manual streamflow gauging data for during freshet, and for during the summer as a significant change in measured flow rate occurred between June 6 and July 13th .(Figure B.4)  Manual measurements are consistent prior to June 6th, and were consistent after July 13th (Figure B.5), but with different stage discharge relationships.  It was noted at this time that very low flows were occurring, and more extensive vegetation was developing in the creek.  The change in relationship between stage and discharge may have resulted from changing water levels in the Shuswap causing a change in water dynamics in the lower reaches of Fortune Creek, or it may represent the overall change in stream morphology caused by summer vegetation.  Further investigations are required.
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Figure B.4 Fortune Creek discharge at Stepney Road Hydrometric Station.
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Figure B.5 : Fortune Creek discharge at Stepney Road Hydrometric Station.

The experience with gauging Fortune Creek indicates that further care must be taken in developing a stage discharge relationship for the station.  The station is located at the site of a historical station.  The creek is quite wide at this location, leading to dispersed and low summer flows that were best measured with acoustic Doppler technology.

In 2008, water level dataloggers were installed at other locations within the creek.  These loggers were logged on a 5 minute interval.  Stage data for station 2 located near Highway 97 indicated that water level fluctuations were daily, and rapid (Figure B.6).  The logger at station 2 was located within a pool.  Pool water levels in late September reached a low of 0.52 m, at which time water levels in the adjacent riffle sequences were very low.  This short term fluctuation precluded the development of meaningful stage-discharge relationships for these loggers.
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Figure B.6: Depth of water recorded at fish trapping Site 2 in July/August 2008.
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Figure B.2: Discharge measured in Fortune Creek from 2007 to 2009. (A) All stations (B) Upper Creek Stations














