Reach:

Canyon Reach

Stream: Cooper Creek
Site: Site F
Habitat Type: Cascade
Q(cfs)
22.5 48.1 49.9 60.3 102.7
WSE (ft) Vel-Depth Survey
TR length Sta Trip 3 Trip 1 Trip 4 Trip 2 Trip 5 Trip 3 Trip 1 Trip 4 Trip 2 Trip 5
TR F-1 - 0.0 89.69 90.12 90.42 90.53 90.65 Y
TR F-2 4 4.0 89.80 90.16 90.42 90.56 Y
TR F-3 4 8.0 89.74 90.19 90.45 90.54 Y
Average WSE slope 0.62% 0.87% 0.38%  0.13% Trip 5, TR F-1 has measured WSE
Site F - Longitudinal WSE Profile
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Transect Profile Comparison - Site F, TR F-1

Trip 1 Trip 5
Sta HI FS Elev | Depth Velocity q Bed Depth  Velocity q Bed
(ft) (ft) (ft) (ft) (ft) (ft/s) (cfs) | Elev (ft) (ft) (ft/s) (cfs) Elev (ft) | subs code
10 98.12 2.80 95.32 95.32 org 0
15.6 98.12 5.16 92.96 92.96 org 0
16.2 98.12 5.78 92.34 92.34 org 0
20.2 98.12 6.97 91.15 91.15 45 4
24.4 98.12 7.92 90.2 0.00 0.00 0.00 90.12 No flow (vel-depth) 16 3
26 98.12 8.18 89.94 0.30 0.30 0.14 89.82 measurement during Trip 16 3
27.6 98.12 8.64 89.48 | 0.70 1.60 2.18 89.42 5 32 3
29.9 98.12 8.9 89.22 1.00 2.40 4.68 89.12 32 3
31.5 98.12 9.1 89.02 1.20 2.60 5.15 88.92 45 4
33.2 98.12 9.1 89.02 1.20 2.90 4.70 88.92 64 4
34.2 98.12 8.5 89.62 | 0.40 3.70 1.78 89.72 bed 8
35.6 98.12 8.33 89.79 | 0.70 3.00 2.00 89.42 bed 8
36.1 98.12 9.47 88.65 1.40 3.00 3.99 88.72 bed 8
375 98.12 10.52 87.6 2.40 4.00 12.96 87.72 bed 8
38.8 98.12 1048 87.64 | 2.40 4.90 7.64 87.72 bed 8
41.8 98.12 4.45 93.67 93.67 bed 8
TRQ (cfs)= 45.2
Transect Profile Comparison - Site F, TR F-1
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Transect Profile Comparison - Site F, TR F-2

Trip 1 Trip 5
Sta HI FS Elev | Depth Velocity q Bed Depth  Velocity q Bed
(ft) (ft) (ft) (ft) (ft) (ft/s) (cfs) [ Elev (ft) (ft) (ft/s) (cfs) Elev (ft) | subs code
16.2 98.12 2.86 95.26 95.26 bed 8
19.5 98.12 6.49 91.63 91.63 2 1
22.5 98.12 7.85 90.27 90.27 23 3
26.4 98.12 7.87 90.25 | 0.00 0.00 0.00 90.16 32 3
28.3 98.12 8.36 89.76 | 0.30 0.00 0.00 89.86 No flow (vel-depth) 11 3
30 98.12 8.63 89.49 | 0.70 0.90 1.23 89.46 P . i 8 2
322 9812 899 8913 | 1.00 200 3.40 | 89.16 measurement during Trip 2 1
33.4 98.12 9.17 88.95 1.20 2.40 3.74 88.96 5 11 3
34.8 98.12 9.17 8895 | 1.20 2.30 4.28 88.96 90 5
36.5 98.12 9.22 88.9 1.40 2.20 5.39 88.76 64 4
38.3 98.12 9.6 88.52 | 2.00 2.80 7.84 88.16 256 6
39.3 98.12 10.03 88.09 | 2.20 3.30 6.17 87.96 bed 8
40 98.12 10.05 88.07 | 2.30 3.70 7.23 87.86 bed 8
41 98.12 9.81 88.31 1.80 4.20 6.43 88.36 bed 8
417 98.12 8.89 89.23 | 0.90 2.20 2.18 89.26 bed 8
43.2 98.12 9.09 89.03 | 1.20 0.70 0.63 88.96 bed 8
45.2 98.12 4.25 93.87 93.87 bed 8
TR Q (cfs)= 48.5
Transect Profile Comparison - Site F, TR F-2
94 3
93 -
92 +
= 91 4
=]
.§
3 90 -
i
89 4
88 | — Surveyed Transect Profile (Trip 1)
—o— TR Profile (using depth of Trip 1)
87 T T T T T T T T T
0 5 10 15 20 25 30 35 40 45 50
Station (ft)
Measured Hydraulics
Site F Calibration Page 3 of 12 12/22/2004




Transect Profile Comparison - Site F, TR F-3

Trip 1 Trip 5

Sta HI FS Elev | Depth Velocity q Bed Depth  Velocity q Bed

(ft) (ft) (ft) (ft) (ft) (ft/s) (cfs) | Elev (ft) (ft) (ft/s) (cfs) Elev (ft) | subs code
10 98.12 2.17 95.95 95.95 org 0
11.8 98.12 2.86 95.26 95.26 org 0
13.4 98.12 6.51 91.61 91.61 bed 8
17.4 98.12 6.56 91.56 91.56 3 2
18.6 98.12 6.62 91.5 91.50 4 2
19.7 9812 494  93.18 93.18 2048 7
236 9812 7.83  90.29 90.29 No flow (vel-depth) 2048 7
242 9812 7.57 90.55 90.55 measurement during Trip sand 1
26.2 98.12 6.64 91.48 91.48 5 2048 7
27 98.12 8.87 89.25 1.00 1.50 0.98 89.19 16 3
28.3 98.12 9.13 88.99 1.20 2.00 3.72 88.99 16 3
30.1 98.12 9.09 89.03 0.80 1.40 1.85 89.39 16 3
31.6 98.12 9.16 88.96 1.20 2.60 4.68 88.99 45 4
33.1 98.12 9.35 88.77 1.40 2.70 5.29 88.79 128 5
34.4 98.12 9.72 88.4 1.50 4.80 9.72 88.69 180 6
35.8 98.12 9.81 88.31 1.80 3.00 7.83 88.39 256 6
37.3 98.12 9.8 88.32 1.90 4.20 8.78 88.29 256 6
38 98.12 10.03 88.09 2.20 3.10 6.48 87.99 180 6
39.2 98.12 10.36 87.76 2.40 0.10 0.14 87.79 90 5
42.3 98.12 4.51 93.61 93.61 bed 8

TR Q (cfs)= 495

Transect Profile Comparison - Site F, TR F-3
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Flows for Trip 2 to Trip 4 were estimated and plotted along with all measured flows and WSEs in worksheet "Measured Hydraulics"
However, the graph "Site F - WSE vs Flow" showed inconsistent flow-WSE relationship.

Due to the inconsistency between flows and WSEs, it was decided to only use flows taken in Trip 1 for calibration.

Estimated flows and measured WSEs of Trip 2 to Trip 4 will not be included for calibration, but will be used for comparison.

WSE Calibration Method:
(1) MANSQ was used to calibrate WSE for TR F-1.

(2) WSP was selected to calibrate WSEs for TR F-2 to TR F-3. MANSQ results of TR F-1 was used as the boundary condition for WSP.

WSE Calibration Result:

Trip Q (cfs) Modeling WSE(ft) Calibrated WSE(ft) AWSE (ft, measured-calib.)

Survey Date TR-1 TR-2 TR-3 | TR-1 TR-2 TR-3 TR-1 TR-2 TR-3

1 5/11/2003 48.1 90.12 90.16 90.19 | 90.12 90.23 90.23 0.00 -0.07 -0.04

2 6/25/2003 60.3 90.53 90.56 90.54 | 90.29 90.41 90.42

3 9/18/2003 22.5 89.69 89.74 89.74 | 89.65 89.74 89.75

4 10/10/2003 49.9 90.42 90.42 90.45 | 90.15 90.26 90.26

5 5/5/2004 102.7 90.65 90.77 90.94 90.97 [ -0.12

Note: (a) WSEs of Trip 2 to Trip 4 are listed in the table only for comparison, and not for calibration error calculation.

(b) No WSE measurements for TR F-2 and TR F-3 during Trip 5.

WSP Roughness Modifier

Flow RAF
12 0.83 (*) The table on the left lists the Roughness Modifier used in the WSP WSE calibration.
20 0.84
22.5 0.85 WSP Roughnes Modifier
25 0.86 40
30 0.87 ' X ”
35 0.88 35 | Calibrated roughln.ess modifier
40 0.90 B Roughness modifier of measured flows
45.0 0.95 Bl
48.1 1.00 25
49.9 1.05
50.0 1.10 5207
55 1.20 15 -
60.3 1.35
65 1.50 1.0 1
70 1.65
75.0 1.80 0.5 0 10 20 30 40 50 60 70 80 90 100 110 120 130
80 1.95 roves
85 2.10
90 2.25
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95 2.40
100 2.55
102.7 2.75
110 3.00
115 3.25
120 3.50

Note: (a) The calibrated roughness modifier increases with increasing flow, as shown in the table and figure.
(b) This is an unusual trend compared to "normal” condition in which roughness modifier decreases when flow increases.
(c) This unual trend could be caused by the backwater effect.

(2) Calibrated Hydraulics
(a) For WSE calibration using MANSQ, Br;=0.00 and Trip 1 flow (48.1cfs) was used as the calibration flow. <-- This is actually calib flow #2 in the model.
(b) For velocity calibration, Trip 1's velocity profiles were used as the templates for calibration. JK 12/14/04
(c) Hydraulic calibration results are summarized in worksheets cTR F-y, where y=1, 2, and 3.
(d) WSE Calibration errors are generally within accetpable range.
(e) TRF-1, TR F-2 and TR F-3: WSE, transect average velocity (V), and wetted perimeter all have correct trends with flows.

(f) Manning's n, Froude number, and VAFs for all three transects appear to have little variations with flows.

Not able to determine what might have caused these three parameters to remain relatively constant as flow varies.
(g) Comparison of modeling and calibrated WSEs are shown in worksheet "SimWSE".

(h) PHABSIM model did not calculate wetted perimeter and Manning's, both of which were calculated outside the model.

(3) Velocity calibration
TR F-1: Trip 5's velocity profile was used as template for calibration.
Predicted velocity profile was reasonable, and no changes to the Manning's n calculated by PHABSIM were made.

TR F-2: Trip 5's velocity profile was used as template for calibration.
Slightly adjusted Manning's n values calculated by PHABSIM to make the simulated velocity near the water edge more reasonable.

TR F-3: Trip 5's velocity profile was used as template for calibration.
Predicted velocity profile was reasonable, and no changes to the Manning's n calculated by PHABSIM were made.

The comparison of simulated and measured velocity profiles are included in worksheet "VelComp", which shows the simulated profiles
resemble the measured ones.

12/22/2004 calibration notes Page 7 of 12 Site F Calibration



Reach

Canyon Reach

Stream: Cooper Creek
Transect: F-3
Habitat: Cascade
Modeling Simul.| Cal'd wetted
. . X Cooper Creek - Canyon Reach Cooper Creek - Canyon Reach
Q WSE Q WSE  VAF  Froude Velocity [Manning's perimeter WSE (Water Surface Elevation), TR F-1, Cascade Transect Average velocity (Va,e), TR F-1, Cascade
(cfs) (ft) (cfs) (ft) Number  (ft/s) n (ft) 91.0 ‘ 5.0 ‘ : :
48.1 90.12 12 89.31  0.90 0.47 2.10 0.057 10.9 | | | |
60.3 90.53 | 20 | 89.58 0.94 048 232 0.057 14.1 | 0 | | |
225 89.69 | 225 | 89.65 0.95 049 238 0.057 14.9 9061 | = 40 | |
49.9 9042 | 25 | 8971 096 049 244 | 0.057 156 | g ! g } | |
102.7 90.65 | 30 89.81 0.98 0.50 2.59 0.057 16.2 5 9021 I ® 301 | | |
35 | 89.90 098 050 271 0.058 167 | 8 | S | | |
40 89.99 0.99 0.51 2.82 0.057 17.3 i I g | | |
45 | 90.07 099 051 292 | 0.057 179 | g 808 F - -t ittt e [
48.1 90.12 1.00 0.52 2.98 0.057 18.2 = T I 2 | | |
499 | 90.15 100 052  3.02 | 0.057 18.3 goal /o __ — Calibrated WSE JlE oo L
50 | 90.15 1.00 052 3.02 | 0.057 18.3 | A Galibration WSE | | |
55 | 90.22 1.00 052 311 | 0.057 18.7 ! X Comparison only _ 0 ! ! !
60.3 | 90.29 1.01 0.53 3.20 0.057 19.1 89.0 i i i i i i ) ' ' ' ' ' !
65 | 9035 1.01 053 328 | 0057  19.4 o w0 e X 10 0 o 0 Qw0
70 90.41 1.02 0.53 3.35 0.057 19.7
7 9047 1.02 0.54 3.42 0.057 20.1 Cooper Creek - Canyon Reach Cooper Creek - Canyon Reach
gg gg-gg 1-8; g-gj g-‘s‘g g-gg; :g-g Velocity Ajdustment Factor (VAF) , TR F-1, Cscde Froude Number(Fr), TR F-1, Cascade
. . . . . . 12
90 | 9064 1.03 054 362 | 0057 21 1 1 1
95 90.69 1.03 0.55 3.68 0.057 21.2 5 104 : : :
100 | 90.74 1.03 0.55 3.74 0.057 215 5 | | |
102.7 | 90.77 1.03 0.55 3.77 0.057 21.6 ot . : : :
110 | 90.84 1.04 055  3.85 0.057 22 3 g | | |
115 | 90.89 1.04 0.55 3.90 0.057 22.3 % 2 6 ‘L J‘ :
120 | 9094 1.04 055  3.95 0.057 226 | = g ] ’:;’_t_’;;f_;;””
< | | |
= £ 0.4 4 ! ! !
[ | | |
o | | |
2 | | |
0.2 4 | | |
| | |
0.0 | | |
20 40 60 80 100 120 140
Flow (cfs) Flow (cfs)
Cooper Creek - Canyon Reach Cooper Creek - Canyon Reach
Manning's n, TR F-1, Cascade Wetted Perimeter , TR F-1, Cascade
0.16 T T T T T T
| | | | | |
c | | | | | |
o | | | | | |
2 o012 ! ! ! ! ! ! g
c | | | | | | =
< | | | | | | [0}
rg" | | | | | | ©
T 008 | | | | | | §
- 7 | | | | | | [}
é | | | | | | %
9 1 1 1 1 1 i 2
g 004 1 1 1 1 1 1 =
6 | | | | | |
| | | | | |
| | | | | |
0.00 : : : : : :
0 20 40 60 80 100 120 140 20 40 60 80 100 120 140
Flow (cfs) Flow (cfs)
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Reach

Canyon Reach

Stream: Cooper Creek
Transect: F-2
Habitat: Cascade
Modeling Simul. | Cal'd wetted
. - N Cooper Creek - Canyon Reach Cooper Creek - Canyon Reach
(?) V\(’f?)E (?) V\(If?)E VAF '\ljrouge folsc)'ty Manning's pen(rfr:)eter WSE (Water Surface Elevation), TR F-2, Cascade Transect Average velocity (V,), TR F-2, Cascade
cfs cfs umber s n 91.4 : : : : :
48.1 90.16 12 89.38 0.80 0.33 1.47 0.089 13.8 I I I | I
60.3 90.56 | 20 | 89.67 080 032 165 | 0.095 156 91.0 | | | | o
22.5 89.74 | 225 | 89.74 0.81 0.32 1.71 0.095 16 | | | T N
49.9 9042 | 25 | 8981 081 032 177 | 0095 164 | & g6 ! y } ! 3
102.7 0.00 30 89.91 084 0.33 1.91 0.092 17.1 5 | j I I 2
35 90.01 0.87 0.35 2.02 0.090 17.8 S %02 | | | | | S
40 90.10 0.89 0.36 213 0.088 185 |@ | I I g
45 | 90.18 091 037 223 | 0.084 197 | @ ! ! ! ! o
481 | 9023 092 039 227 | 008t 215 | = #8775 R e i b S 2
499 | 9026 093 040 230 | 0078 22.6 ! —— Calibrated WSE £
50 | 90.26 0.93 040 230 | 0.078 22,6 894 - - T A Calibration WSE .
55 | 90.3¢ 094 040 236 | 0.079 23.2 | x_ Comparison only
60.3 | 90.41 096 040 242 0.080 234 89.0 ‘ 1 1 1 1 1
65 | 9047 097 040 247 | 0080 237 0B e CE Y Ry
70 90.54 0.98 0.39 252 0.081 23.9
;g 38217 ggg ggg gg; gggg gj; Cooper Creek - Canyon Reach Cooper Creek - Canyon Reach
) : : : : : Velocity Ajdustment Factor (VAF) , TR F-2, Cscde Froude Number(Fr), TR F-2, Cascade
% |07 1ot 0% 270 | ooe4  oir —
. . . . . . | |
95 90.85 1.01  0.39 2.75 0.084 24.9 5 ! !
100 | 9090 1.02 039 278 | 0.085 251 | 3§ 0.8 1 | |
102.7 | 90.94 1.01 0.39 2.80 0.085 25.2 w _ ! !
110 | 91.02 1.02 0.39 2.85 0.086 255 3 éo.e— ,,,,,,,,,,,, N
115 | 91.08 1.02 0.39 2.88 0.086 25.6 % 2 I I
120 | 9114 102 039 290 | 0.087 258 | = 8 | |
< 3 04
z & -
§ | |
[
2 0.27—————————————:————: ————————————
| |
| |
0.0 ! ! I I ! !
0 20 40 60 80 100 120 140
Flow (cfs) Flow (cfs)
Cooper Creek - Canyon Reach Cooper Creek - Canyon Reach
Manning's n, TR F-2, Cascade Wetted Perimeter , TR F-2, Cascade
f=
X%
[« —
£ =
S B
8 8
@ °
@ =
<
5}
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Cooper Creek - Stetson Reach, Site F
Comparison of Modeling and Simulated WSEs
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SimWSE

Site F Calibration
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