APPENDIX B1: COLDSTREAM CREEK

Habitat Mapping

a0 g

Surdite 104

Legend
Coldstream points JDE
Point_name

@ CLOO01 CABIN Site

@ CLDO02 CABIN Site

¢ EFN Transect
Coldstream Thalweg JDE

Coldstream Creek Sample Reaches N <

Coldstream
b LT P E—

ect CLDOOZ CABIN Site
A ransect  °©
EFN Transect EFN Transect

Culmty e Cresh Ry

Reach_Name
Reach *
Ruach 2 e Meters
0 137.5275 550 825 1,100
Coitszraam Resch 1 Coidsiream Reach 2 N
(e \K
x| s
Vi 1" : e —— \ ey S )
o ; Lugend N i
Coldutream Thatweg g
Habias Type b~ _'._..-\\
— e w
B Poacd
Cice
L3 codtee 1V
) — e
' Ml b
O _cetide (0 e
R S - o = > o o

Figure B1-1: Map of habitat types recorded along Coldstream Creek in fall of 2016
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Table B1-1: Habitat type lengths recorded along Coldstream Creek in fall of 2016

Length (m) % of Total Reach Length
Reach 1 1674.5
Backwater 76.5 4.6
Beaver Pool 27.2 1.6
Glide 713.6 42.6
Large Cobble Riffle 40.4 2.4
Pool 423.1 253
Pool Tailout 60.0 3.6
Small Cobble Riffle 333.7 19.9
Reach 2 1720.7
Beaver Pool 16.0 0.9
Glide 627.9 36.5
Pool 453.2 26.3
Pool Tailout 57.5 33
Small Cobble Riffle 566.1 329

EFN Transect Locations

Figure B1-2: Location of EFN transects and hydrometric station along Coldstream Creek
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Transect Descriptions

Coldstream Riffle 1
Install Date Aug 4, 2016
Lat./Long. 50.224869, -119.259985
Width (install) 4.30 m Depth (install) 0.18 m
Avg. widthrange 3.79-5.10m Avg. depth range 0.18-0.25m
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Coldstream Glide 1
Install Date Aug 4, 2016
Lat./Long. 50.224953,-119.259949
Width (install) 4.05m Depth (install) 0.29m
Avg. widthrange 4.18-4.98 m Avg. depthrange 0.23-0.28 m
Comment Kokanee spawnin observed in this transt
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Coldstream Riffle 2
Install Date Aug 4, 2016
Lat./Long. 50.225079, -119.247204
Width (install) 5.10m Depth (install) 0.21m
Avg. width range 3.79-5.10m Avg. depthrange 0.18-0.25m
r ity o A . S 1 - ! & 5 5

Looking upstream
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Coldstream Glide 2
Install Date Aug 4, 2016
Lat./Long. 50.225069, -119.247132
Width (install) 5.40 m Depth (install) 0.28 m
Avg. widthrange 4.18-4.98 m Avg. depthrange 0.23-0.28 m
Com‘ment‘~ okanee spawning observed in this transect
;}1" AT o 7 3 )

Looking right bank to left bank Looking left bank to right bank

B1-6



Coldstream Hydrometric Station
Install Date Aug 29, 2016
Lat./Long. 50.225112,-119.246897
Comment Installed on right bank on a poplar approximately 20 m upstream of Coldstream
Glide 2
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Coldstream Riffle 3
Install Date Aug 4, 2016
Lat./Long. 50.221506,-119.234358
Width (install) 4.55m Depth (install) 0.18 m
Avg. width range 3.79-5.10m Avg. depthrange 0.18-0.25m
S , 5 e X z; 2
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Looking right bank to left bank Looking left bank to right bank
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Coldstream Glide 3
Install Date Aug 4, 2016
Lat./Long. 50.221474,-119.234312

Width (install) 4.70 m Depth (install) 0.25m
Avg. widthrange 4.18-4.98 m Avg. depthrange 0.23-0.28 m

Comment Kokanee spawning observed in this transect
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Coldstream Riffle 4
Install Date Aug 4, 2016
Lat./Long. 50.221782,-119.232670
Width (install) 5.0m Depth (install) 0.21m
Avg. \A!idth range 3.79- 5.19m Avg. dpth range 0.18-0.25m

Looking left bank to right bank
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Coldstream Glide 4
Install Date Aug 4, 2016
Lat./Long. 50.221884,-119.232671
Width (install) 4.70m Depth (install) 0.27 m
Avg. widthrange 4.18-4.98 m Avg. depthrange 0.23-0.28 m
Comment Kokanee spawning obs

f

Looking upstrea

Looking right bank to left bank
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Discharge Records
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Figure B1-3: Mean daily discharge measured at the ONA Coldstream Hydrometric Station (08NM589) from 2016
to 2018, compared with the median daily historical discharge from WSC station 08NM179 (Coldstream Creek
above Kalavista Diversion, 1970-1982)
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Figure B1-4: Daily maximum water temperatures recorded at the ONA Coldstream Hydrometric Station from
2016-2018
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Flow standards and periodicity — Okanagan Tennant analysis for Coldstream Creek

Rainbow Kokanee Ecological Flows
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EFNs and Critical Flows for Coldstream Creek
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CRITICAL FLOW (m?3/s)

= = =
g = g =,
< 3 3 =i
3 = > =1
5 2 3 z o
= = (%) 1% 2
38 ° ° >
W 9 o o =
S
@ G ES ES

2 [ G

0.075

0.075

0.075

0.075
0.075
0.419
0.419
0.419
0.419
0.419
0.419
0.419
0.419
0.419
0.419
0.419
0.419
0.419
0.075
0.075
0.075
0.075
0.075
0.075
0.075
0.075
0.075
0.075
0.164
0.164
0.164
0.164
0.164
0.075

0.075

0.075



Weighted Usable Width

Coldstream Creek Rainbow Parr Rearing WUW
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Figure B1-5: WUW curve for Rainbow rearing in Coldstream Creek for all flows (left) and low flows (right)

Coldstream Creek Insect Production WUW
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Figure B1-6: WUW curve for insect production in Coldstream Creek for all flows (left) and low flows (right)
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WUW as % of Maximum WUW
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Figure B1-7: WUW curve for Rainbow spawning in Coldstream Creek for all flows (left) and low flows (right)
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Figure B1-8: WUW curve for Kokanee spawning in Coldstream Creek for all flows (left) and low flows (right)
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Critical Flows

Table B1-2: Critical flow analysis for Coldstream Creek

Species / Life Critical Flow Riffle 1 Riffle 2 Riffle 3 Riffle 4 Average
stage Criteria

(m3/s) LTMAD (m3/s) LTMAD (m3/s) LTMAD (m3/s) LTMAD (m3/s) LTMAD

Naturalized o
LTMAD 0.748 100%
Wetted Width at
100% LTMAD (m) 4.30 5.71 5.17 5.55

Rainbow rearing, 60% of width at

overwintering & 100% LTMAD 0.044 6% 0.099 13% 0.035 5% 0.042 6% 0.055 7%

insect production

Rainbow 25% of width at

Spawning 100% LTMAD 0.116 15% 0.551 74% 0.529 71% 0.479 64% 0.419 56%
>0.18m deep

Kokanee 25% of width at

spawning 100% LTMAD 0.072 10% 0.255 34% 0.167 22% 0.164 22% 0.164 22%
>0.12m deep

Table B1-3: Final critical flows for Coldstream Creek
Final Critical

Species/Life stage Flow (m3/s) % LTMAD Criteria Used
Rainbow rearing & 0.075 10% 10% LTMAD
insect production

Rainbow spawning 0.419 56% 0.18m depth criterion
Kokanee spawning 0.164 22% 0.12m depth criterion
Rainbow overwintering 0.075 10% 10% LTMAD

Table B1-4: 30-day naturalized low flows for summer and winter provided by Associated (2019)

(m3/s) % LTMAD

Summer (July 1 to September 30) Minimum

Summer 1:2-year return period 30 Day Naturalized Low 0.360 48%
Summer 1:5-year return period 30 Day Naturalized Low 0.317 42%
Summer 1:10-year return period 30 Day Naturalized Low 0.302 40%
Summer 1:20-year return period 30 Day Naturalized Low 0.292 39%
Winter (November 1 to March 31) Minimum

Winter 1:2-year return period 30 Day Naturalized Low 0.248 33%
Winter 1:5-year return period 30 Day Naturalized Low 0.201 27%
Winter 1:10-year return period 30 Day Naturalized Low 0.180 24%
Winter 1:20-year return period 30 Day Naturalized Low 0.165 22%

B1-17



Percentile Flows for Coldstream Creek

Coldstream Creek - Naturalized and EFN Flows
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Figure B1-9: EFN flows compared with naturalized flow percentiles for Coldstream Creek (Discharge & %$LTMAD)
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Figure B1-10: EFN flows compared with naturalized flow percentiles for Coldstream Creek Aug-Nov (Discharge &
%LTMAD)
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Percentile flows for Coldstream Creek

NATURALIZED FLOW
Week Ending
01 7-Jan
02 14-Jan
03 21-Jan
04 28-Jan
05 4-Feb
06 11-Feb
07 18-Feb
08 25-Feb
09 4-Mar
10 11-Mar
11 18-Mar
12 25-Mar
13 1-Apr
14 8-Apr
15 15-Apr
16 22-Apr
17 29-Apr
18 6-May
19 13-May
20 20-May
21 27-May
22 3-Jun
23 10-Jun
24 17-Jun
25 24-Jun
26 1-Jul
27 8-Jul
28 15-Jul
29 22-Jul
30 29-Jul
31 5-Aug
32 12-Aug
33 19-Aug
34 26-Aug
35 2-Sep
36 9-Sep
37 16-Sep
38 23-Sep
39 30-Sep
40 7-Oct
41 14-Oct
42 21-Oct
43 28-Oct
44 4-Nov
45 11-Nov
46 18-Nov
47 25-Nov
48 2-Dec
49 9-Dec
50 16-Dec
51 23-Dec
52 31-Dec

Min
0.181
0.171
0.162
0.158
0.156
0.160
0.170
0.187
0.198
0.215
0.242
0.253
0.255
0.266
0.301
0.501
1.071
1.507
1.300
0.863
0.762
0.628
0.550
0.493
0.430
0.515
0.449
0.386
0.365
0.358
0.340
0.338
0.317
0.312
0.305
0.335
0.317
0.314
0.308
0.280
0.261
0.278
0.249
0.252
0.267
0.261
0.247
0.244
0.247
0.218
0.210
0.202

as m3/s
P20 Median
0.249 0.278
0.238 0.266
0.212 0.255
0.206 0.242
0.203 0.237
0.204 0.241
0.210 0.252
0.214 0.257
0.227 0.268
0.239 0.266
0.267 0.283
0.287 0.383
0.298 0.439
0.344 0.575
0.586 1.599
0.919 1.846
1.637 2.126
2.169 3.149
1.739 2.242
1.397 2.060
0.930 1.466
0.707 1.451
0.647 1.129
0.641 0.990
0.657 0.905
0.619 0.834
0.515 0.704
0.489 0.543
0.451 0.492
0.405 0.505
0.402 0.485
0.399 0.458
0.404 0.454
0.420 0.499
0.402 0.469
0.392 0.437
0.369 0.396
0.342 0.383
0.335 0.357
0.322 0.370
0.305 0.354
0.318 0.362
0.312 0.372
0.308 0.349
0.290 0.337
0.293 0.339
0.286 0.312
0.260 0.311
0.259 0.306
0.272 0.298
0.267 0.283
0.263 0.274

Max
0.408
0.398
0.375
0.523
0.522
0.527
0.519
0.477
0.483
0.652
0.772
0.703
0.673
0.831
6.156
5.479
4.889
4.206
5.361
8.891
4.520
8.232
4.828
2.603
1.820
1.737
1.175
1.067
0.832
0.655
0.611
0.611
0.625
0.632
0.633
0.626
0.596
0.695
0.633
0.614
0.571
0.532
0.507
0.501
0.505
0.503
0.486
0.476
0.473
0.460
0.439
0.427

Residual and maximum licensed flows are not available at this time.

Min
24%
23%
22%
21%
21%
21%
23%
25%
26%
29%
32%
34%
34%
36%
40%
67%
143%
202%
174%
115%
102%
84%
74%
66%
58%
69%
60%
52%
49%
48%
45%
45%
42%
42%
41%
45%
42%
42%
41%
37%
35%
37%
33%
34%
36%
35%
33%
33%
33%
29%
28%
27%

as % LTMAD
P20 Median
33% 37%
32% 36%
28% 34%
28% 32%
27% 32%
27% 32%
28% 34%
29% 34%
30% 36%
32% 36%
36% 38%
38% 51%
40% 59%
46% 77%
78% 214%
123% 247%
219% 284%
290% 421%
232% 300%
187% 275%
124% 196%
95% 194%
86% 151%
86% 132%
88% 121%
83% 112%
69% 94%
65% 73%
60% 66%
54% 68%
54% 65%
53% 61%
54% 61%
56% 67%
54% 63%
52% 58%
49% 53%
46% 51%
45% 48%
43% 49%
41% 47%
43% 48%
42% 50%
41% 47%
39% 45%
39% 45%
38% 42%
35% 42%
35% 41%
36% 40%
36% 38%
35% 37%

Max
55%
53%
50%
70%
70%
70%
69%
64%
65%
87%
103%
94%
90%
111%
823%
733%
654%
562%
717%
1189%
604%
1101%
645%
348%
243%
232%
157%
143%
111%
88%
82%
82%
84%
84%
85%
84%
80%
93%
85%
82%
76%
71%
68%
67%
68%
67%
65%
64%
63%
62%
59%
57%
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