APPENDIX F

Transect Cross Sectional Profiles
and Model Calibration Details

R2 Resource Consultants, Inc. March 19, 2009
1628.07/Instream Flow Report_031909



Stream
Site
Date!

Habitat:

: Sultan R.

: Upper Reach 3
. 6/27/2007
Riffle

Transect: TR6

Flow: Low

(1) Level Loop Survey (BM & HP)
HP BS H | F

S Elev

(f) (ft) (ft) () ()
BM 240 |102.40 100.00
HP1 4.62 | 97.78
HP2 4.26 | 98.14
™

HP2 448 |102.62 98.14
HP1 4.84 | 97.78
BM 2.63 | 99.99

Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 6/28/2007
Habitat:  Riffle Flow: Mid
(1) Level Loop Surve
BM/HP BS HI FS Elev
() () () () ()
BM 3.28 103.28 100.00
HP1 5.50 | 97.78
HP2 5.13 | 98.15
™
HP2 4.90 103.05 98.15
HP1 5.27 | 97.78
BM 3.05 |100.00
Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 6/29/2007

Habitat:  Riffle Flow: High
(1) Level Loop Surve!

BM/HP BS HI FS Elev
() () () () ()
BM 391 |103.91 100.00
HP1 6.13 | 97.78
HP2 5.76 | 98.15
™
HP2 571 |103.86 98.15
HP1 6.08 | 97.78
BM 3.86 |100.00

Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 10/19/2007

Habitat:

Riffle

Flow: Highest

(1) Level Loop Survey
BS

BM/HP
(ft)

()

HI
(ft)

FS
(ft)

Elev

()

BM
HP1
HP2
™
HP2
HP1

BM

Comment: No level loop shot

(2) Water Surface Elevation (WSE) Survey

TR Station Ave TR Station Ave TR Station Ave TR Station Ave
Location Sta Ave HI FS Rod | WSE |WSE| Q Location Sta Ave HI FS Rod | WSE |WSE| Q Location Sta Ave HI FS Rod | WSE [WSE| Q Location Sta Ave HI FS Rod | WSE | WSE Q
(ft) (ft) (ft) () () M 1 (@ [ (cfs) () (ft) (ft) ™ [ @ | @ | @ [(cfs) (f) (f) () (ft) M 1 @ [ @ [l (ft) M 1 @ (ft) () () (ft) (cfs)
LWE 17 102.63| 10.50 | 0.08 | 92.21 | 92.19 LWS 18 103.05| 10.06 | 0.00 | 92.99 | 92.95 LWS 17 103.86| 10.31 [ 0.00 | 93.55 | 93.38 LWS 93.53
374 LWS 19 10.07 | 0.00 | 92.98 1617 LWS 27 10.38 | 0.00 | 93.48 3321 RWS 47 103.33[ 9.80 0.00 | 93.53
MWS 36 10.14 | 0.00 | 92.91 RWS 47 10.55 | 0.00 | 93.31 Ave Q=
RWE 49.6 10.50 | 0.03 | 92.16 RWS 47 10.15 [ 0.00 | 92.90 RWS 55 10.69 | 0.00 | 93.17 Note: Unable to cross river only LWS elevation was shot, measurement
ve Q= 37.4 ve Q= 161.7 wve Q= 332.1 completed at ~11:00
(2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope
. . " HI FS Rod | WSE . . " HI FS Rod | WSE " . : HI FS Rod | WSE
Location River Station @) @ ) @ Location | River Station (M) @ ) @ Location | River Station ® @) M) ®
uls 56 102.63| 12.14 | 1.65 | 92.14 uls 56 103.05| 10.00 [ 0.00 | 93.05 uls 60 103.86| 10.13 [ 0.00 | 93.73
TR 0 92.19 TR 0 92.95 dis -40 103.86] 10.69 | 0.00 | 93.38
Note: Note: Note:
WSE slope = 0.080% WSE slope = 0.19% WSE slope = 0.56%

(3) Meter and propeller ID for Velocity Correction

Meter ID: 3602
Propeller ID:___5A
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(3) Meter and propeller ID for Velocity Correction

Meter ID: 3602
Propeller ID:___5A

(3) Meter and propeller ID for Velocity Correction

Meter ID:
Propeller ID:

4441

7A

Level Loop WSE Survey

1 - Sultan_Upper Reach 3_TR6.xls




Stream: |Sultan R. 27-Jun-07 28-Jun-07 29-Jun-07
Site:|Upper Reach 3 [ sta | FS |Ground] Depth Vel (ft/s Angle] g [ sta [ FS [Ground] Depth Vel (ft/s) Angle] q [ Sta | FS [Ground| Depth Vel (ft/s) lAngld g
Transect: |6 [ | @) [ @ | () [Vouns| Vos [NVoand NVos| Ave | (deg) | (cfs) | substrate [ | ) | () | () [Voons| Vos [NVoans[NVas| Ave | (deg) | (cfs) | substrate L@ [ @ | @ | ) [Vouns| Vos [NVoons[NVos| Ave |(deg)| (cfs) | substrate
Habitat: Riffle
-40 240 91.9 LWE 12.9 92.95 [ 0.00 [ 0.00 0.00 0.00 0.00 45.7 LWE 9.7 0.00 0.00 0.00 0.00 34.6
Survey HI Q LWP 10 565 96.98 94.9 13.7 92.65 | 0.30 | 0.64 0.71 0.71 0.28 45.7 113 0.71 0.76 0.76 0.49 45.7
Date (ft) (cfs) 16 576 96.87 94.9 15.5 92.45 | 0.50 | 1.30 1.36 1.36 112 67.6 129 1.97 2.04 2.04 1.34 45.7
6/27/2007 |102.63| 37.4 30 641 96.22 94.9 17.0 92.15 | 0.80 | 1.84 1.91 191 229 85.6 137 2.54 2.60 2.60 2.81 45.7
6/28/2007 |103.05| 161.7 34 656 96.07 94.7 185 91.93 | 1.02 | 1.28 1.34 1.34 2.18 65.7 515 3.20 3.24 3.24 4.82 67.6
6/29/2007 |103.86| 332.1 39 816 9447 34.6 20.2 91.90 | 1.05 | 1.65 171 171 3.60 65.6 17.0 3.09 3.14 3.14 6.82 85.6
80 886 9377 34.6 225 91.85 | 1.10 | 1.94 2.01 2.01 4.74 56.6 185 2.64 2.70 2.70 7.65 65.7
127 959 93.04 45.7 245 91.83 | 1.12 | 2.04 2.10 2.10 4.13 65.6 205 2.96 3.01 3.01 9.16 65.6
159 10.09 92.54 67.6 26.0 91.83 | 1.12 | 2.00 2.07 2.07 3.47 56.8 225 3.57 3.60 3.60 12.23| 56.6
LWE 17.0 92.19 | 0.00 | 0.00 0.00 0.00 0.00 85.6 275 91.68 | 1.27 | 2.10 2.16 2.16 4.12 56.7 245 3.70 3.72 3.72 11.07 65.6
185 91.94 | 0.25 | 0.05 0.11 0.11 0.05 65.7 29.0 91.63 | 1.32 | 2.10 2.16 2.16 4.28 85.6 26.0 d 3.90 391 3.91 9.79 56.8
20.2 92.07 | 0.12 | 0.03 0.07 0.07 0.02 65.6 30.5 91.35 | 1.60 | 2.92 2.96 2.96 7.10 65.6 215 91.68 | 1.70 | 4.16 4.16 4.16 10.61 56.7
225 91.99 | 0.20 | 0.17 0.25 0.25 | 15.00 0.10 56.6 32.0 91.08 | 1.87 | 271 2.76 2.76 7.73 67.8 29.0 91.60 | 1.78 | 4.32 4.32 4.32 11.53| 856
245 91.94 | 0.25 | 0.60 0.67 0.67 | 30.00| 0.26 65.6 kil 91.05 | 1.90 | 2.67 2.72 272 7.75 65.6 30.5 91.26 | 2.12 | 4.58 4.58 4.58 14.56 65.6
26.0 91.94 | 0.25 | 1.25 131 1.31 | 30.00| 0.42 56.8 35.0 91.05 | 1.90 | 3.63 3.67 3.67 8.71 67.7 320 90.98 | 2.40 | 4.40 4.40 4.40 15.84| 678
215 91.82 | 0.37 | 1.14 1.19 1.19 [ 15.00| 0.64 56.7 36.0 91.10 | 1.85 | 2.99 3.03 3.03 7.00 67.7 335 90.93 | 2.45 | 4.95 4.95 4.95 18.19 65.6
29.0 91.89 | 0.30 | 2.14 2.20 2.20 | 15.00 [ 0.96 85.6 375 90.65 | 2.30 | 3.95 3.99 3.99 13.76| 658 35.0 90.98 | 2.40 | 5.10 5.10 5.10 15.30| 67.7
30.5 91.69 | 0.50 | 2.00 2.07 2.07 1.55 65.6 39.0 90.65 | 2.30 | 3.98 4.02 4.02 12.94 65.7 36.0 90.91 | 2.47 | 4.90 4.90 4.90 15.13 67.7
32.0 91.19 | 1.00 | 1.57 1.63 1.63 2.45 67.8 40.3 90.68 | 2.27 | 3.83 3.87 3.87 10.98| 67.7 315 90.63 | 2.75 | 5.63 | 2.98 ( 5.63 | 3.03| 4.33 17.86| 658
335 91.14 | 1.05 | 1.15 1.20 1.20 1.90 65.6 41.5 91.30 | 1.65 | 4.15 4.19 4.19 9.34 67.6 39.0 90.53 | 2.85 | 5.88 | 457 5.88 |4.57| 523 20.85 65.7
35.0 91.14 | 1.05 | 1.89 1.96 1.96 2.57 67.7 43.0 91.05 | 1.90 | 4.36 4.40 4.40 10.46| 656 40.3 90.43 | 2.95 | 557 | 2.69 ( 557 |275| 4.16 15.34| 67.7
36.0 91.19 | 1.00 | 1.35 141 141 1.76 67.7 44.0 91.05 | 1.90 | 4.17 421 421 10.00 65.6 415 91.28 | 2.10 | 5.77 5.77 5.77 16.36 67.6
315 90.74 | 1.45 | 1.85 1.92 1.92 4.17 65.8 45.5 91.35 | 1.60 | 4.01 4.05 4.05 9.72 65.6 43.0 90.98 | 2.40 | 5.94 5.94 5.94 17.82| 656
39.0 90.74 | 1.45 | 2.12 2.18 218 4.43 65.7 47.0 9145 | 1.50 | 2.85 2.89 2.89 5.42 65.7 44.0 91.06 | 2.32 | 5.87 5.87 5.87 17.02 65.6
40.3 90.67 | 1.52 | 1.58 1.64 1.64 3.12 67.7 48.0 9175 | 1.20 | 2.27 2.33 2.33 2.80 67.6 45.5 91.18 | 2.20 | 4.93 4.93 4.93 16.27| 656
415 91.34 | 0.85 | 2.10 2.16 2.16 248 67.6 49.0 92.05 | 0.90 | 3.61 3.65 3.65 2.63 67.7 47.0 91.18 | 2.20 | 4.53 4.53 4.53 12.46 65.7
43.0 91.14 | 1.05 | 2.03 2.09 2.09 2.75 65.6 49.6 91.95 | 1.00 | 3.54 3.58 3.58 2.86 67.7 48.0 9153 | 1.85 | 3.84 3.85 3.85 9.26 67.6
44.0 91.17 | 1.02 | 2.33 2.39 2.39 3.04 65.6 50.6 92.35 | 0.60 | 2.99 3.03 3.03 173 65.6 49.6 91.98 | 1.40 | 4.99 4.99 4.99 9.08 67.7
45.5 91.29 | 0.90 | 2.07 2.13 2.13 2.88 65.6 il 92.50 | 0.45 | 0.94 0.99 0.99 0.42 65.6 50.6 9223 | 1.15 | 419 4.19 4.19 4.58 65.6
47.0 91.49 | 0.70 | 1.60 1.66 1.66 1.46 65.7 52.5 92.75 | 0.20 | 0.75 0.81 0.81 | 45.00| 0.16 65.6 i3 9243 | 0.95 | 3.24 3.28 3.28 2.96 65.6
48.0 91.74 | 0.45 | 0.04 0.09 0.09 0.04 67.6 RWE 54.3 92.95 [ 0.00 [ 0.00 0.00 0.00 0.00 65.6 525 9281 | 057 | 411 4.11 411 3.28 65.6
49.0 91.84 | 0.35 | 1.07 112 112 0.31 67.7 54.3 92.88 | 0.50 | 1.00 1.05 1.05 0.79 27.9
49.6 92.13 | 0.06 | 0.50 0.58 0.58 0.03 67.7 6515 93.03 | 0.35 | 0.42 0.48 0.48 0.23 279
RWE 50.6 92.19 | 0.00 | 0.00 0.00 0.00 0.00 65.6 57.0 93.08 | 0.30 | 1.42 1.48 1.48 0.60 27.9
575 950 93.13 279 RWE 58.2 93.38 | 0.00 | 0.00 0.00 0.00 0.00 279
59.8 8.84 93.79 279
CEOMRE 2R 94.11 ) Reach 3, Upper, TR6 - Bed profile comparison —
679 735 9528 67.6
703 671 9592 65.6 102
711 624 9639 65.6 p—e
RWP 737 558 97.05 52.6 100 4 ——28-Jun-07
79.7 394 98.69 25.8 ——29-Jun-07

bed elevation (ft)

Station (ft)
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Stream:

Sultan R.

Site: Upper Reach 3
Habitat: Riffle
Transect: 6
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning's  Wetted WSE, Reach 3, Upper, Riffle, TR-6 Average Velocity, Reach 3, Upper, Riffle, TR-6
umber elocl n perimeter
(cfs) (ft) (Fr) (ft/sec) (ft) ;
15 91.87 0.26 116 0.90 0.068 215 | € |
20 91.96 0.31 134 093 0.058 %0 |5 ... = || god---Sfh ]
30 92.09 0.37 1.60 099 0.048 323 | ¢ 2 !
38.1 92.19 0.38 173 1.00 0.048 341 | o < ;
40 92.20 0.39 179 102 0.047 34.2 8 g |
50 92.30 0.40 194 104 0.047 35.1 g g |
60 92.38 0.41 210 1.06 0.046 358 | @ Calibrated WSE e e
80 92.52 0.44 238 1.09 0.043 378 | S0+t + Measured WSE !
100 92.63 0.47 265 112 0.041 392 | 2 s ‘ ‘ ‘ |
120 | 274 049 285 113 0041 398 0 20 w0 o w0 1000
160 92.91 054 327 116 0037 432 Flow (cfs) Flow (cfs)
116:33(')2 g;gg 822 222 11; 883: ji; Froude Number (Fr), Reach 3, Upper, Riffle, TR-6 VAF, Reach 3, Upper, Riffle, TR-6
200 93.05 0.58 363 118 0035 458 1.00 ¢ 20
230 93.15 0.60 385 1.19 0.034 47.4 0.90
260 93.24 0.62 407 119 0033 481 | _080=
290 93.32 0.64 428 120 0032 488 | £979°
319.9 | 9340 065 447 120 0032 494 | 3 960 Lol ij 777777777777777777777777
30 | 9347 067 467 120 0081 500 |z %01 g
369.6 93.51 0.68 480 1.20 0.031 504 | 3 030 £
410 93.60 0.70 503 1.20 0.030 511 | % 020 &
460 93.70 0.72 531 1.20 0.029 52.0 o010
520 93.81 0.75 564 120 0.029 53.2 0.00 £ 0.0 L
590 93.93 0.79 598 1.20 0.027 55.6 0 0 200 400 600 800 1000
670 94.06 0.82 6.32 119 0.026 58.3 Clow (cfs Flow (cfs)
750 | 9417 085 668 119 0025  59.8 (cfs)
gig gj;g ggg ?22 113 883451 gig Manning's n, Reach 3, Upper, Riffle, TR-6 Wetted perimeter (WP), Reach 3, Upper, Riffle, TR-6
1000 | 94.49 0.92 7.60 117 0024 627 0.08 ¢ 50 T ; ;
0.07 * [ { |
0.06 £ €401 | |
£ = B | |
® 0.05 2 r | |
200 Eaof | |
£ 004 ¢ S 30 f+f---—-- e He
c I o L
g 003 £ e i | |
S F 5 [ | |
0.02 £ B2 ------ oo de e
0.01 + = X ! !
E r | |
0.00 + WV
0 0 200 400 600 800 1000
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs,
Sultan River, Upper Reach 3, TR-6, Riffle

95.0 1
945
94.0
935

93.0 +

Water Surface Elevation (ft)

925 |
- o Measured WSE

—— Calibrated WSE

92.0 +

91.5 1 1 1 c 1
0 200 400 600 800 1000 1200

Flow (cfs)
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Stream: Sultan R.
Site: Upper Reach 3

Date: 6/27/2007 Transect: TR5 Date: 6/28/2007 Date:  6/29/2007 Date: 10/19/2007
Habitat: Pool Flow: Low Habitat: Pool Flow: Mid Habitat: Pool Flow: High Habitat: Pool Flow: Highest
(1) Level Loop Survey (BM & HP) (1) Level Loop Surve (1) Level Loop Survey (1) Level Loop Survey
P BS HI FS Elev BM/HP BS HI FS Elev BM/HP BS HI FS Elev BM/HP BS HI FS Elev
() () () () () () () () () () () () () () () () () ® | ()
BM 8.63 108.63 100.00 BM 8.90 108.90 100.00 BM 9.43 109.43 100.00 BM 100.00
HP1 8.79 | 99.84 HP1 9.04 | 99.86 HP1 9.56 | 99.87 HP1 0.00
HP2 8.01 |100.62 HP2 8.29 |100.61 HP2 8.82 |100.61 HP2 0.00
HP3 BM2 3.70 |105.20 BM2 4.23 (105.20 BM2 0.00
™ ™ ™ ™
HP3 BM2 3.40 |105.20 BM2 3.90 |105.20 BM2 0.00
HP2 7.73 108.35 100.62 HP2 7.99 108.60 100.61 HP2 8.49 109.10 100.61 HP2 0.00
HP1 8.49 | 99.86 HP1 8.75 | 99.85 HP1 9.23 | 99.87 HP1 0.00
BM 8.34 |100.01 BM 8.60 |100.00 BM 9.08 |100.02 BM 0.00
Comment: Comment: Comment: Comment: No level loop shot
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
TR Station Ave TR Station Ave TR Station Ave TR Station Ave
Location Sta Ave HI FS Rod | WSE |WSE| Q Location Sta Ave HI FS Rod | WSE |WSE| Q Location Sta Ave HI FS Rod | WSE [WSE| Q Location Sta Ave HI FS Rod | WSE [WSE| Q
(ft) (ft) (ft) () () M 1 @ [ (cfs) () (ft) (ft) ™ [ @ | ) | @ [(cfs) (f) () () (ft) M 1 @ [ @ [l (ft) ® | () M | @ [ @ [ @ [(cf)
LWS A 108.35| 13.70 94.65 | 94.66 LWS 10.6 108.60| 13.25 95.35 | 95.35 172.0 LWS il 109.10| 13.34 95.76 | 95.77 LWS Al 109.50} 95.88
RWS 40.4 13.69 94.66 RWS 40 13.25 95.35 ) RWS 39 13.33 95.77 RWS 39 13.62 95.88
ve Q= ve Q= 172.0 ve Q= Ave Q=
Note: Dry cells only collected. Note: Wet Cells only collected Note: Note: Unable to cross river, only right WSE shot
WSE slope = NA WSE slope = NA WSE slope = NA WSE slope = NA
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
Meter ID: ___ 3602 Meter ID:___3602 Meter ID: NA
Propeller ID: 5A Propeller ID: 5A Propeller ID: NA
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Stream: |Sultan R. 27-Jun-07 28-Jun-07 29-Jun-07
Site:|Upper Reach 3 [ sta | FS |Ground] Depth Vel (ft/s Angle] q [ Sta | FS | Ground] Depth Vel (ft/s) Angle] g [ Sta [ FS [Ground] Depth Vel (ft/s) [angld g
Transect:|5 L | @ [ @ | ) [Vouns] Vos [NVoand NVos| Ave | (deg) | (cfs) | substrate L@ | @ | @ | ® [Voawns] Vos [ NVouos|[NVos[ Ave | (deg) | (cfs) | substrate [ [ ) | (@) | () [Voaue] Vos [NVoons[NVos] Ave |(deg)| (cfs) | substrate
Habitat: |Pool
30 369 99.9
Survey | HI | Q |LwP 10 814 10021 99.9
Date (ft) | (cfs) 22 914 99.21 99.9
6/27/2007 | 108.35 40 934 99.01 99.9
6/28/2007 |108.60| 172.0 49 992 9843 99.9
6/29/2007 |109.10 70 950 98.85 99.9
77 993 9842 99.9
96 1160 96.75 99.9
LWE 11.0 1370 94.65 99.9 |[LWE 105 9535 | 0.00 | 0.00 0.00 0.00 000 | 999
112 93.95 | 1.40 | 0.07 0.16 0.16 022 | 999
RWE 404 13.69 94.66 99.9 125 9330 | 2.05 | 031 0.39 0.39 113 | 999
412 1282 9553 99.9 14.0 87.65 | 7.70 | 038 047 0.47 538 | 918
421 1168 96.67 99.9 155 87.75 | 7.60 | 1.01 1.06 1.06 1209 | 918
RWP 426 1050 97.85 99.9 17.0 87.85 | 7.50 | 1.04 1.09 1.09 1228 | 918
185 87.45 | 7.90 | 1.07 112 112 1330 | 918
20.0 86.65 | 8.70 | 1.02 1.07 107 1397 | 918
215 86.45 | 8.90 | 0.99 1.04 1.04 1390 | 919
23.0 8525 |10.10| 1.15 1.20 1.20 1824 | 99.9
Reach 3, Upper, TR5 - Bed profile comparison 245 84.85 | 10.50 | 0.85 0.90 0.90 1422 | 999
106 26.0 84.95 | 1040 111 1.16 116 1814 | 999
275 84.95 | 10.40 | 0.96 1.01 101 1578 | 99.9
104 ——27-Jun-07 29.0 87.75 | 7.60 | 0.88 0.93 0.93 1063 | 99.9
102 4 :gg-jun-m 30.5 88.05 | 7.30 | 0.93 0.98 0.98 10.75 | 99.9
-Jun-07 32.0 89.67 | 5.68 | 0.67 0.74 0.74 6.27 | 99.9
100 - 335 90.15 | 520 | 0.36 0.44 0.44 347 | 999
E o] 35.0 89.05 | 6.30 | 0.15 0.23 0.23 221 | 919
c 36.5 9225 | 3.10 | 0.03 0.07 0.07 032 | 999
2 96 38.0 9150 | 3.85 | 0.01 0.02 0.02 013 | 99.9
3 o4 39.5 91.03 | 432 | -0.03 -0.07 -0.07 044 | 919
T RWE 41.0 9535 | 0.00 | 0.00 0.00 0.00 000 | 99.9
3 92
90 A ] ]
88 - ] ]
86 - e ]
84 . . . . . . . . . ] ]
5 0 5 10 15 20 25 30 35 40 45 o ]
Station (ft) — E—
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Stream: Sultan R.
Site: Upper Reach 3
Habitat: Pool
Transect: 5
Flow: Mid
0 Ca\lli\?é?zted ,\ljroukc)]e CVTra_%; VAF Manning’s ertted WSE (Water Surface Elevation), SP15, Run, TR-1 Average Velocity, SP15, Run, TR-1
umber Veloci n perimeter
(cfs) (ft) (Fr)  (ft/sec) (ft) 975 ¥
15 94.40 0.01 009 011 0706 428 | £97.0+
20 94.47 0.01 011 014 0538 429 | § 065 +
30 94.58 0.01 0.17 021 0.369 43.2 ST g
38.1 94.66 0.01 0.21 026 0.296 43.3 & 96.0 T NG
40 94.67 0.02 0.22 027 0.283 43.4 8 955 f ‘§
50 94.75 0.02 0.27 033 0.230 435 *g 95.0 [ | ©
60 94.82 0.02 0.32 039 0.195 43.7 g S | Calibrated WSE
80 94.94 0.03 042 051 0.151 43.9 2945 /- ------—- -~ - -
5] F M d WSE
100 | 9505 004 051 062 0123 442 |3} ‘ } 4 Measure
1‘218 gg;g ggg 8?8 8;;31 8382 222 0 200 400 600 800 1000 200 400 600 800 1000
160 | 9530 005 079 094 0081 447 Flow (cfs) Flow (cfs)
168.2 95.33 0.06 0.83 0.99 0.078 44.8 Froude Number (Fr), SP15, Run, TR-1 VAF, SP15, Run, TR-1
180 95.37 0.06 0.88 1.05 0.074 44.9
200 | 9544 007 097 115 0067 451 0.30 ¢ 5071
230 95.53 0.07 1.10 1.29 0.059 45.3 0.5 r
260 95.62 0.08 1.23 1.44 0.054 45.5 - F 40 T
290 95.70 0.09 1.35 1.58 0.049 45.7 é 0.20 3.0 e
319.9 95.77 0.10 1.47 1.72 0.045 459 2 b w
350 | 9585 011 160 185 0042 461 | g o7 Soof
369.6 95.89 0.11 1.68 1.94 0.040 46.2 3 0.10 T
410 95.98 0.12 184 212 0.037 46.4 * F 10 Tt
460 96.08 0.13 2.03 233 0.033 46.7 0.05 ¢ ' r
520 96.19 0.15 226 258 0.030 46.9 000 & 0.0 &+
590 96.32 0.16 252 286 0.027 47.2 0 0 200 400 600 800 1000
670 96.45 0.18 281 317 0.024 47.6 - ‘ Flow (cfs)
750 | 9657 020 310 347 0022  47.9 ow (cfs)
gig gg?g ggg ggg 232 ggié 221 Manning's n, SP15, Run, TR-1 Wetted perimeter (WP), SP15, Run, TR-1
1000 96.91 0.25 3.95 436 0.018 48.7
g
c &
£ $
© °
= 2
,,,,,,,,,,,,, 5
=
800 1000
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs,
Sultan River, Upper Reach 3, TR-5, Pool

97.5 I
97.0 f
96.5 f
96.0 f

955 +

Water Surface Elevation (ft)

95.0 +
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Stream: Sultan R.

Site

Date:  6/27/2007
Habitat: Riffle

: Upper Reach 3/TR4

Transect:

Flow:

Low

(1) Level Loop Survey (BM & HP)
IHP BS HI

FS Elev

() () () () ()
BM 4.93 104.93 100.00
HP1 5.43 | 99.50
HP2 0.38 | 104.55
HP3

™

HP3

HP2 0.55 105.10 104.55
HP1 5.60 | 99.50
BM 5.09 |100.01

Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 6/28/2007
Habitat:  Riffle Flow: Mid
(1) Level Loop Surve!

BM/HP BS HI FS Elev
() () () () ()
BM 5.80 105.80 100.00
HP1 6.30 | 99.50
HP2 1.27 |104.53
BM3 1.19 |104.61
™
BM3 0.99 |104.61
HP2 1.07 105.60 104.53
HP1 6.10 | 99.50
BM 5.60 |100.00

Comment:

(2) Water Surface Elevation (WSE) Survey

Date:  6/29/2007
Habitat: Riffle Flow: High
(1) Level Loop Survey
BM/HP BS HI FS Elev
() () () () ()
BM 5.18 105.18 100.00
HP1
HP2 0.65 |104.53
BM3 0.57 |104.61
™
BM3 0.85 |104.61
HP2 0.93 105.46 104.53
HP1
BM 5.45 |100.01
Comment:

(2) Water Surface Elevation (WSE) Survey

Date:
Habitat:

10/19/2007
Riffle

Flow: Highest

(1) Level Loop Surve!
BS

BM/HP
(f)

HI
() ()

FS
(ft)

Elev

()

BM

HP1

HP2

BM3

™
BM3

HP2

HP1

BM

4.18 104.18

100.00

Comment:

(2) Water Surface Elevation (WSE) Survey

TR Station Ave TR Station Ave TR Station Ave TR Station Ave
Location Sta Ave HI FS Rod | WSE [WSE| Q Location Sta Ave HI FS Rod | WSE [WSE| Q Location Sta Ave HI FS Rod | WSE |WSE| Q Location Sta Ave HI FS Rod | WSE [ WSE | Q
() (f) () M | @ | @ [ @ [l (ft) () (f) (ft) M 1 @ [ @ [l (ft) (ft) (ft) ™ [ @® | @ | @ |(cfs) (ft) (ft) (ft) () () (ft) () [ (cfs)
LWS 66.8 105.10{ 10.99 [ 0.00 | 94.11 | 94.06 LWS 65 105.60( 10.83 [ 0.00 | 94.77 | 94.75 LWS 64 105.46| 10.36 | 0.00 | 95.10 | 95.09 LWS 64 104.18 0.00 95.17
MWS 103.0 11.02 | 0.00 | 94.08 326 MWS 104 10.84 | 0.00 | 94.76 176.8 MWS 101 10.35 [ 0.00 | 95.11 3275 RWS 127 9.01 0.00 | 95.17
RWS = 11.09 | 0.00 | 94.01 : RWS 131 10.88 | 0.00 | 94.72 RWS 127 10.39 | 0.00 | 95.07 Ave Q=
RWE 1885 11.05| 0.00 | 94.05 wve Q= 176.8 ve Q= 327.5 Note: Unable to cross river only LWS elevation was shot, measurement
ve Q= 32.6 completed at ~11:30
Note: Note: Note:
WSE slope = NA WSE slope = NA WSE slope = NA WSE slope = NA

(3) Meter and propeller ID for Velocity Correction

Meter
Propeller

1D 3602
ID: 5A
7116/2008
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No logitudinal WSE surveyed

(3) Meter and propeller ID for Velocity Correction

Meter ID:
Propeller ID:

3602

5A

(3) Meter and propeller ID for Velocity Correction

Meter ID:
Propeller ID:

4441

7A

Level Loop WSE Survey

(3) Meter and propeller ID for Velocity Correction

Meter ID:
Propeller ID:

NA

NA
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Stream: |Sultan R. [ 27-Jun-07 28-Jun-07 29-Jun-07
Site:|Upper Reach 3/TR4 | Sta | FS | Ground] Depth Vel (ft/s Angle] g [ sta [ FS [Ground] Depth Vel (ft/s) Angle] q [ Sta | FS [Ground| Depth Vel (ft/s) lAngld g
Transect: |4 [ | | ) | (® [Voauos| Vos [NVoaod NVos| Ave | (deg) | (cfs) | substrate [ [ ) | () | () [Voons| Vos [NVoans[NVas| Ave | (deg) | (cfs) | substrate L@ [ @ | @ | ) [Vouns| Vos [NVoons[NVos| Ave |(deg)| (cfs) | substrate
Habitat: |Riffle
LWP 10 403 10107 119 |[[LWE 603 94.75 | 0.00 | 0.00 0.00 0.00 000 | 546 |[LWE 56.9 95.09 | 0.00 | 0.00 0.00 0.00 000 | 546
Suvey | HI | Q 29 442 100.68 11.9 64.0 9450 | 025 [ 1.19 124 124 045 | 546 59.0 94.99 | 010 | 0.69 074 074 017 | 546
Date (f) | (cfs) 33 532 99.78 11.9 66.0 94.25 | 050 | 1.48 154 154 154 | 546 61.5 94.64 | 045 | 162 168 168 189 | 546
6/27/2007 | 105.10] 32.6 40 525 99.85 11.9 66.9 94.15 | 060 | 1.68 1.74 174 319 | 546 64.0 94.44 | 065 | 2.08 215 215 314 | 546
6/28/2007 | 105.60] 176.8 65 655 9855 11.9 70.0 93.75 | 1.00 | 1.7 184 184 |1500| 532 | 546 66.0 94.24 | 085 | 257 263 2.63 324 | 546
6/29/2007 | 105.46] 327.5 105 7.05 98.05 11.9 73.0 9345 | 130 | 1.72 178 178 |15.00| 6.72 | 546 66.9 9407 | 1.02 | 263 2.69 2.69 549 | 546
137 816 96.94 34.6 76.0 9330 | 145 [ 1.74 181 181 |1500| 758 | 56.7 70.0 93.74 | 135 | 2.76 2.82 2.82 11.60| 54.6
143 920 95.90 34.6 79.0 9328 | 147 | 1.66 172 172 |1000| 749 | 656 73.0 9339 | 170 | 2.7 2.83 2.83 14.42| 56.7
193 930 95.80 34.6 82.0 9320 | 155 | 1.64 1.70 170 | 10.00| 7.80 | 56,6 76.0 9327 | 1.82 | 280 2.86 286 | 10 1536 656
225 933 95.77 45.7 85.0 9323 | 152 | 1.58 164 164 |1000| 7.38 | 546 79.0 9324 | 185 | 2.70 276 276 | 10 |15.08| 56.6
241 931 9579 45.7 88.0 93.27 | 148 | 154 1.60 160 |1000| 7.01 | 546 82.0 93.14 | 195 | 2.78 2.84 284 | 10 |1634| 546
251 962 9548 45.7 91.0 9335 | 140 | 1.90 197 197 [1000| 813 | 546 85.0 9319 | 1.90 | 2.83 2.89 289 | 10 1620 546
309 935 9575 45.7 94.0 9345 | 130 | 1.50 156 156 | 10.00| 6.00 | 546 88.0 9324 | 1.85 | 286 291 291 | 10 [1593| 546
392 912 9598 45.7 97.0 9348 | 127 | 1.63 1.69 169 |10.00| 6.36 | 456 91.0 9329 | 1.80 | 2.70 276 276 | 10 |1467| 546
420 917 9593 45.7 100.0 9350 | 125 [ 1.70 176 176 662 | 546 94.0 9341 | 168 | 294 2.99 299 | 10 |1485| 456
488 935 95.75 54.6 103.0 9350 | 125 | 1.78 185 185 692 | 548 97.0 9349 | 160 | 2.95 3.00 300 | 10 1419 546
542  9.65 9545 54.6 106.0 93.80 | 095 [ 2.09 2.15 215 614 | 568 100.0 9344 | 165 | 2.98 3.03 303 | 10 |1478| 548
60.5 1031 94.79 54.6 109.0 9380 | 095 [ 2.41 2.47 247 703 | 547 103.0 9354 | 155 | 2.98 3.03 303 | 10 [13.88| 56.8
LWE 669 94.06 | 0.00 [ 0.00 0.00 0.00 000 | 546 1120 93.73 | 1.02 | 2.58 263 2.63 805 | 548 106.0 93.72 | 137 | 317 321 321 1321 547
70.0 93.76 | 030 [ 0.05 011 0.11 010 | 546 115.0 9360 | 115 | 2.83 2.87 2.87 826 | 547 109.0 93.74 | 135 | 3.35 3.39 3.39 1372| 548
73.0 9348 | 058 | 0.05 011 0.11 020 | 546 117.0 9330 | 145 | 2.65 270 270 783 | 456 112.0 9369 | 140 | 352 355 355 1491| 547
76.0 9328 | 078 | 0.05 011 0.11 026 | 56.7 119.0 9280 | 195 | 2.53 258 258 10.07| 546 115.0 9354 | 155 | 3.84 3.85 3.85 14.93| 456
79.0 9331 | 075 | 0.05 011 0.11 025 | 656 1210 9245 | 230 | 2.39 245 245 11.25| 56.6 117.0 9334 | 175 | 3.67 3.69 3.69 12.92| 546
82.0 9321 | 085 [ 0.05 011 0.11 029 | 566 123.0 9245 | 230 | 2.45 2550 250 1152| 536 119.0 92.79 | 230 | 351 354 354 16.28| 56.6
85.0 93.26 | 0.80 [ 0.05 011 0.11 027 | 546 125.0 9240 | 235 | 2.02 2.09 2.09 980 | 326 1210 9244 | 265 | 340 | 281 | 343 | 287|315 16.70| 536
88.0 93.26 | 0.80 | 0.05 011 0.11 027 | 546 127.0 9265 | 210 | 1.46 152 152 639 | 326 123.0 9242 | 267 | 327 |294| 331 |299] 315 16.83| 326
91.0 9336 | 070 | 0.01 0.02 0.02 005 | 546 129.0 9273 | 2.02 | 0.80 0.86 0.86 346 | 237 125.0 9239 | 270 | 232 [ 221| 238 |228| 233 1258| 326
94.0 9346 | 060 | 0.01 0.02 0.02 004 | 546 131.0 9310 | 165 [ -0.26 -0.34 0.34 122 239 127.0 9259 | 250 | 0.89 [ 1.90| 094 |1.97| 145 726 | 237
97.0 9351 | 055 [ 0.03 0.07 007 [75.00| 0.03 | 456 1333 9345 | 130 [ -0.05 -0.11 011 0.18| 219 129.0 92.77 | 232 |-0.18 -0.24 -0.24 114 239
100.0 9354 | 052 [ 0.11 0.20 020 [75.00| 0.08 | 546 1335 93.85 | 090 [ -0.05 -0.11 011 005 219 131.0 9317 | 1.92 |-0.30 -0.36 0.36 149 219
103.0 9359 | 047 [ 0.19 027 027 [7500| 0.0 | 548 |[RWE 134.2 94.75 | 0.00 | 0.00 0.00 0.00 000 | 816 1333 93.69 | 1.40 | -0.06 -0.21 -0.21 038 219
106.0 9381 | 025 | 1.28 134 134 | 75.00| 026 | 56.8 1335 9389 | 1.20 | -0.03 -0.12 012 007 816
109.0 93.78 | 028 | 1.12 117 117 | 75.00| 026 | 54.7 1342 94.49 | 060 | 0.00 0.00 0.00 000 | 219
112.0 93.76 | 030 [ 1.70 176 176 | 4500 112 | 548 RWE 134.8 95.09 | 0.00 | 0.00 0.00 0.00 000 | 816
115.0 93.76 | 030 | 2.88 2.92 292 [6000| 1.10 | 547
117.0 93.36 [ 0.70 | 0.46 0.54 0.54 | 45.00 0.54 45.6 Reach 3, Upper, TR4 - Bed profile comparison
119.0 93.01 | 1.05 [ 0.59 0.66 066 |45.00| 0.99 | 546 102
1210 9251 | 155 | 2.00 2.07 2.07 6.40 | 56.6
1230 9251 | 1.55 | 2.09 215 215 668 | 536 1014 ——27-Jun-07
125.0 92.44 | 162 | 2.00 2,07 2,07 669 | 326 100 T2k
127.0 9266 | 140 | 1.57 163 163 457 | 326 99 |
129.0 93.06 | 1.00 | 0.80 0.86 0.86 171 | 237
1310 93.01 | 1.05 | 0.08 0.16 0.16 037 | 239 £ 981
1333 93.56 | 050 | 0.00 0.00 0.00 000 | 219 s o7
RWE 1335 94.06 | 0.00 [ 0.00 0.00 0.00 000 | 219 % 64
1356 682 98.28 816 3
1360 695 98.15 816 © 951
1366 694 98.16 81.6 2 g4
RWP 1400 6.66 98.44 816
~98.44 | 03 S
] 92 + |
| o1 | S
| 00 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ S
] 0 10 20 30 40 50 60 70 8 90 100 110 120 130 140 ]
e Station (ft) e
[ [ T 1 [ 1 I
7/16/2008
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Reach 3, Upper, TR4
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Stream: Sultan R.
Site: Upper Reach 3/TR4
Habitat: Riffle
Transect: 4
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning's  Wetted WSE, Reach 3, Upper, Riffle, TR-4 Average Velocity, Reach 3, Upper, Riffle, TR-4
umber elocl n perimeter
(cfs) (ft) (Fr)  (ft/sec) (ft) 96.0 6.0 ; ;
15 93.75 0.14 0.55 0.79 0.154 538 | € r 50+ | |
20 93.84 015 061 087 0139 647 | § %57 E l l
30 93.98 0.16 072 097 0137 663 | € 050 | g 401 ! !
38.1 94.07 0.17 081 1.02 0.132 67.3 o T S F ; ;
40 94.09 0.17 0.82 1.03 0131 67.5 8 gas g | |
50 94.17 0.18 092 1.09 0.126 68.3 g < g 20+ ‘ |
60 94.25 0.19 101 114 0121 O N Calibrated WSE : ! !
80 94.37 0.21 118 1.23 0.112 703 | &7 ¢ + Measured WSE 104 : :
100 94.47 0.23 133 132 0.105 713 | = S e s e 00 £ | e |
120 | 9456 024 148 130 00%9 722 o w0 a0 o w0 1000 o w0 a0 w0 0 000
160 94.70 0.27 175 153 0089 736 Flow (cfs) Flow (cfs)
116:33(')2 gj;? 8;2 122 128 8822 ;ig Froude Number (Fr), Reach 3, Upper, Riffle, TR-4 VAF, Reach 3, Upper, Riffle, TR-4
200 94.82 0.30 199 165 0.082 74.8 0.80 T 35 B
230 94.90 0.32 217 174 0.078 75.7 3.0+
260 94.97 0.34 233 182 0.074 764 | _ 060 L .
290 95.04 0.35 249 190 0.071 77.1 é I Tk
319.9 95.10 0.37 2.65 197 0.068 778 | 3 b L 20+
350 | 95.15 039 280 204 0086 783 | g %407 <5k
369.6 95.18 0.40 2.89 209 0.064 78.7 3 I 10k
410 95.25 0.42 309 218 0.062 794 | " 020+ ~
460 95.33 0.44 331 228 0.059 80.2 1 05 ¢
520 95.41 0.47 358 240 0.056 81.1 0.00 4 00 £ e
238 gg-gg 8-22 j-?; ;-Zg g-gf’é gg-g 0 200 400 600 800 1000 0 200 400 600 800 1000
750 | 9567 058 449 281 0045 905 Flow (cfs) Flow (cfs)
gig gg;g 82% gg; ggg gggg 1%3299 Manning's n, Reach 3, Upper, Riffle, TR-4 Wetted perimeter (WP), Reach 3, Upper, Riffle, TR-4
1000 95.89 0.72 529 319 0036 1142 0.20 120
0.15 - § 100 |
c 2
0 r @
2010+ £ 80
g [ o !
5 E | |
s [ o)
i £ 60 A
0.05 | g ! |
| |
0.00 & 40 | g |
0 200 400 600 800 1000 0 200 400 600 800 1000
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs,
Sultan River, Upper Reach 3, TR-4, Riffle
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Stream: Sultan River

Site: Upper Reach 3

Date: 6/27/2007 Transect: TR3
Habitat:  Riffle Flow: Low

(1) Level Loop Survey (BM & HP)
BS HI

BM/HP FS | Elev
(ft) (ft) (ft) (ft) (ft)
BM 0.27 [100.27 100.00

HP1 2.86 | 97.41

HP2 0.18 |100.09

™

HP2 017 [100.26 100.09

HP1 2.86 | 97.40

BM 0.27 | 99.99
Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 6/28/2007

Habitat:  Riffle Flow: Mid
(1) Level Loop Surve!

BM/HP BS HI FS Elev
() () () () (ft)
BM 0.30 100.32 100.00
HP1 2.89 | 97.43
HP2 0.21 |100.11
TP
HP2 0.22 100.33 100.11
HP1 2.90 | 97.43
BM 0.32 |100.01

Comment:

(2) Water Surface Elevation (WSE) Survey

Date:  6/29/2007
Habitat:  Riffle Flow: High
(1) Level Loop Survey
BM/HP BS HI FS Elev
() (ft) () () (ft)
BM 0.43 100.43 100.00
HP1 3.02 | 97.41
HP2 0.35 |100.08
TP
HP2 0.33 100.41 100.08
HP1 3.00 | 97.41
BM 0.41 |100.00
Comment:

(2) Water Surface Elevation (WSE) Survey

Date:
Habitat:

10/19/2007
0

(1) Level Loop Survey

Flow: Highest

BM/HP
()

BS HI
(ft) (ft)

FS
()

Elev

(ft)

BM

HP1

HP2

™
HP2

HP1

BM

100.00

100.00

comment: No level loop was shot

(2) Water Surface Elevation (WSE) Survey

TR Station Ave TR Station Ave TR Station Ave
Location | L/Rbank | Ave [all FS Rod | WSE |WSE| Q Location | L/R bank | Ave [all FS Rod | WSE |WSE| Q Location | L/R bank | Ave HI FS Rod | WSE |WSE| Q
(ft) @ [ @ 1 @ | @ [ @ | (cfs) (ft) (ft) (ft) @ 1 @ | @ [ @ | (cfs) (ft) (ft) (ft) @ 1 @ | @ [ @ |
LWE 45.2 58 |100.26( 9.21 | 0.00 | 91.05 | 91.04 374 Lws 44.0 100.33( 8.44 | 0.00 | 91.89 | 91.88 Lws 44.0 100.41( 9.05 | 1.09 | 92.45|92.45
RWE 70.2 9.24 | 0.00 | 91.02 ) Mws 56.0 8.45 | 0.00 | 91.88 Mws 77.0 8.88 | 0.97 | 92.50 2935
Ave Q= 37.4 RWS 71.0 8.45 | 0.00 | 91.88 167.0 RWS 95.0 10.11| 2.14 | 92.44
LWS 80.0 8.45 | 0.00 | 91.88 Ave Q= 293.5
RWS 96.0 8.44 | 0.00 | 91.89
Ave Q= 167.0
(2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope
. . : HI FS Rod | WSE . " HI FS Rod | WSE
Location River Station (f) (0 () () Location River Station () (0 (1) @ |
u/s 60 100.33( 8.33 | 0.00 | 92.00 u/s 60 100.41( 10.91 | 3.09 | 92.59
dis -60 100.33 9.31 | 0.00 | 91.02 dis -60 100.41{ 10.49 | 1.69 | 91.61
Note: Note: Note:
WSE slope = N/A WSE slope = 0.817% WSE slope = 0.817%

(3) Meter and propeller ID for Velocity Correction

Meter ID: __ 3602
Propeller ID: 5A

7/16/2008
Page 1 of 4

(3) Meter and propeller ID for Velocity Correction

Meter ID: __ 3602
Propeller ID: 5A

(3) Meter and propeller ID for Velocity Correction

Meter ID:
Propeller ID:

4441

7A

Level Loop WSE Survey

TR Station Ave
Location L/R bank Ave HI FS Rod | WSE |WSE | Q
(ft) (ft) () (ft) (ft) (ft) () | (cfs
Lws 100.92 92.55
RWS 8.37 92.55
Ave Q=

Note: Unable to cross river only RWS elevation was shot, measurement

completed at ~11:40
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Stream: |Sultan River 27-Jun-07 28-Jun-07 29-Jun-07
Site: |Upper Reach 3 | sta | FS |[Ground] Depth Vel (ft/s] Angle] q | Sta [ FS [Ground] Depth Vel (ft/s) Angle] ¢ | sta | FS [Ground| Depth Vel (ft/s) langld g
Transect: |3 ‘ (ft) ‘ (ft) ‘ (f) | () |Voaos| Vos [NVoaos NVos| Ave | (deg) | (cfs) | substrate ‘ (ft) ‘ (t) ‘ (ft) | () |Voaos| Vos | NVoaos|NVos| Ave | (deg) | (cfs) | substrate ‘ (ft) ‘ (t) ‘ (ft) (ft) [Voans| Vos | NVoaos|NVos| Ave |(deg)| (cfs) | substrate
Habitat: Riffle
LWP 1.0 4.63 95.63 11.9 LWE 404 91.88 | 0.00 | 0.00 0.00 0.00 0.00 45.6
Survey HI Q 36 6.01 9425 23.6 42.0 91.43 | 0.45 | 0.70 0.76 0.76 0.45 45.6
Date (ft) | (cfs) 50 5.64 9462 23.6 43.0 91.43 | 0.45 | 1.78 1.85 1.85 0.83 45.6
6/27/2007 |100.26| 37.4 76 653 9373 23.6 44.0 91.28 | 0.60 | 1.97 2.04 2.04 1.34 65.6
6/28/2007 [100.33| 167.0 131 7.27 92.99 34.6 45.2 91.03 | 0.85 | 2.05 211 211 2.25 65.6 LWE 37.7 92.45 | 0.00 | 0.00 0.00 0.00 0.00 34.6
6/29/2007 |100.41| 293.5 172 597 9429 34.6 46.5 90.93 | 0.95 | 2.57 2.62 2.62 3.49 65.6 39.0 92.30 | 0.15 | 0.09 0.25 0.25 0.05 45.6
222 552 94.74 34.6 48.0 90.73 | 1.15 | 2.52 257 2.57 3.70 56.6 40.4 91.95 | 0.50 | 0.85 0.90 0.90 0.67 45.6
313 535 9491 34.6 49.0 90.68 | 1.20 | 2.72 2.77 2.77 3.32 56.6 42.0 91.45 | 1.00 | 2.44 2.50 2.50 3.25 45.6
345 7.06 93.20 34.6 50.0 90.48 | 1.40 | 2.80 2.84 2.84 3.98 56.6 43.0 91.45 | 1.00 | 2.80 2.86 2.86 2.86 45.6
37.7 801 9225 34.6 51.0 90.23 | 1.65 | 2.89 2.93 2.93 4.84 56.6 44.0 91.42 | 1.03 | 3.00 3.05 3.05 3.46 65.6
40.1 8.20 92.06 45.6 52.0 90.00 | 1.88 | 3.15 3.18 3.18 5.98 65.6 45.2 91.11 | 1.34 | 3.10 3.15 3.15 5.27 65.6
415 885 9141 45.6 53.0 89.83 | 2.05 | 3.25 3.28 3.28 6.73 65.7 46.5 9120 | 1.25 | 2.54 2.60 2.60 4.55 65.6
LWE 45.2 91.04 | 0.00 | 0.00 0.00 0.00 0.00 65.6 54.0 89.73 | 2.15 | 3.41 3.44 3.44 7.40 65.7 48.0 90.80 | 1.65 | 3.50 353 3.53 7.28 56.6
46.5 90.99 | 0.05 | 0.01 0.02 0.02 0.00 65.6 55.0 89.58 | 2.30 | 3.42 3.45 3.45 7.94 65.7 49.0 90.75 | 1.70 | 3.48 351 3.51 5.97 56.6
48.0 90.87 | 0.17 | 1.08 1.13 1.13 0.24 56.6 56.0 89.40 | 2.48 | 3.55 3.59 3.59 8.89 65.6 50.0 90.45 | 2.00 | 3.69 3.71 371 7.42 56.6
49.0 90.74 | 0.30 | 1.45 151 151 0.45 56.6 57.0 89.38 | 2.50 | 3.72 [ 340 | 376 [ 3.43]| 3.60 8.99 56.7 51.0 90.33 | 2.12 | 3.80 3.81 3.81 8.09 56.6
50.0 90.42 | 0.62 | 1.53 1.59 1.59 0.99 56.6 58.0 89.43 | 2.45 | 3.43 3.46 3.46 8.49 56.8 52.0 90.05 | 2.40 | 4.12 4.12 4.12 9.89 65.6
51.0 90.19 | 0.85 | 1.67 1.73 173 147 56.6 59.0 89.53 | 2.35 | 2.68 2.73 2.73 6.41 56.7 53.0 89.90 | 2.55 | 455 |3.01 | 455 |3.06| 3.81 9.70 65.7
52.0 90.07 | 0.97 | 1.52 1.58 1.58 1.53 65.6 60.0 89.66 | 2.22 | 3.75 3.79 3.79 8.41 54.6 54.0 89.70 | 2.75 | 435 | 3.83 [ 4.35 3.84 | 4.10 11.26 65.7
53.0 89.84 | 1.20 | 1.90 1.97 197 2.36 65.7 61.0 89.78 | 2.10 | 3.78 3.82 3.82 8.02 54.7 55.0 89.67 | 2.78 | 473 | 3.92 473 |3.93| 433 12.03| 657
54.0 89.74 | 1.30 | 2.04 2.10 2.10 2.74 65.7 62.0 90.03 | 1.85 | 3.93 3.97 3.97 7.34 54.6 56.0 89.45 | 3.00 | 469 | 2.87 [ 4.69 292 | 3.81 11.42 65.6
55.0 89.62 | 1.42 | 2.00 2.07 2.07 2.93 65.7 63.0 90.71 | 1.17 | 3.88 3.92 3.92 4.58 45.6 57.0 89.48 | 2.97 | 433 | 321 433 |325| 379 11.26| 56.7
56.0 89.49 | 1.55 | 2.05 211 211 3.28 65.6 64.0 90.35 | 1.53 | 3.80 3.84 3.84 5.87 45.6 58.0 89.55 | 2.90 | 4.25 | 3.43 | 4.25 3.46 | 3.86 11.18 56.8
57.0 89.44 | 1.60 | 2.07 2.13 2.13 3.41 56.7 65.0 90.43 | 1.45 | 3.85 3.89 3.89 5.64 45.6 59.0 89.60 | 2.85 | 431 | 326 ( 4.31 |3.30| 3.81 10.85| 56.7
58.0 89.52 [ 1.52 | 2.06 212 212 3.23 56.8 66.0 90.61 | 1.27 | 3.68 3.72 3.72 4.72 45.6 60.0 89.75 | 2.70 | 441 | 3.19( 4.41 323 | 3.82 10.32 54.6
59.0 89.64 | 1.40 | 2.12 2.18 2.18 3.06 56.7 67.0 90.71 | 1.17 | 3.81 3.85 3.85 5.63 45.6 61.0 89.80 | 2.65 | 472 | 3.37 472 |3.41| 4.06 10.77| 547
60.0 89.74 | 1.30 | 2.00 2.07 2.07 2.68 54.6 68.5 90.88 [ 1.00 | 3.53 357 3.57 5.70 46.7 62.0 90.20 | 2.25 | 4.46 4.46 4.46 10.04 54.6
61.0 89.84 | 1.20 | 2.07 2.13 2.13 2.56 54.7 70.2 91.08 | 0.80 | 3.47 3.50 3.50 4.91 54.6 63.0 90.30 | 2.15 | 4.47 4.47 4.47 9.61 45.6
62.0 90.09 | 0.95 | 1.94 2.01 2.01 191 54.6 72.0 91.28 | 0.60 | 2.82 2.86 2.86 3.26 54.6 64.0 90.35 | 2.10 | 4.29 429 4.29 9.01 45.6
63.0 90.22 | 0.82 | 1.69 1.75 175 144 45.6 74.0 91.58 | 0.30 | 2.67 2.72 2.72 17 43.6 65.0 90.45 | 2.00 | 4.61 4.61 4.61 9.22 45.6
64.0 90.37 | 0.67 | 1.98 2.05 2.05 1.37 45.6 RWE 76.2 91.88 | 0.00 | 0.00 0.00 0.00 0.00 43.6 66.0 90.63 | 1.82 | 5.12 5.12 5.12 9.32 45.6
65.0 90.54 | 0.50 | 1.80 1.87 1.87 0.93 45.6 78.0 92.18 | -0.30 45.6 67.0 90.70 | 1.75 | 5.16 5.16 5.16 11.29| 456
66.0 90.79 | 0.25 | 1.70 1.76 1.76 [ 15.00( 0.43 45.6 LWE 79.1 91.88 [ 0.00 | 0.00 0.00 0.00 0.00 45.6 68.5 90.95 | 1.50 | 4.79 4.79 4.79 11.50 46.7
67.0 90.84 | 0.20 | 1.17 1.22 122 0.31 45.6 813 90.93 [ 0.95 | -0.10 -0.19 -0.19 -0.34| 436 70.2 9113 | 1.32 | 437 4.37 437 10.09| 546
68.5 90.94 | 0.10 | 0.63 0.70 0.70 0.11 46.7 83.0 89.78 | 2.10 | 0.05 0.11 0.11 0.44 43.6 72.0 91.32 | 1.13 | 3.74 3.76 3.76 8.07 54.6
RWE 70.2 91.04 | 0.00 | 0.00 0.00 0.00 0.00 54.6 85.0 88.58 | 3.30 | 0.31 [ 0.24| 039 [0.32]| 0.36 2.37 43.6 74.0 91.55 | 0.90 | 3.45 3.48 3.48 6.58 43.6
748 866 91.60 43.6 87.0 88.38 | 3.50 | 0.71 | 0.84 | 0.77 0.89 | 0.83 5.83 43.6 76.2 91.90 | 0.55 | 3.42 3.45 3.45 3.80 43.6
717 819 92.07 43.6 89.0 88.70 | 3.18 | 0.44 | 1.05| 052 | 1.10]| 0.81 5.17 43.6 78.0 92.15 | 0.30 | 3.32 3.36 3.36 | 15 | 141 43.6
79.3 841 91.85 45.6 91.0 89.18 | 2.70 | 0.08 | 0.58 | 0.16 0.66 | 0.41 221 43.6 79.1 91.90 | 0.55 | 2.07 214 214 | 35 | 1.59 45.6
LWE 813 91.04 | 0.00 | 0.00 0.00 0.00 0.00 43.6 93.0 89.78 | 2.10 | 0.16 0.24 0.24 1.01 43.6 813 91.07 | 1.38 | 0.52 0.58 058 | 35 | 1.27 43.6
83.0 89.77 | 1.27 | 0.00 0.00 0.00 0.00 43.6 95.0 90.53 [ 1.35 | -0.10 -0.19 -0.19 -0.40 43.6 83.0 89.85 | 2.60 | 0.85 | 0.13 [ 0.90 0.22 | 056 | 35 | 2.20 43.6
85.0 88.44 | 2.60 | 0.00 0.00 0.00 0.00 43.6 96.2 90.96 | 0.92 | -0.05 -0.11 -0.11 -0.14| 436 85.0 88.75| 3.70 | 0.40 | 025 0.46 |0.31| 039 | 20 | 2.70 43.6
87.0 88.39 | 2.65 | 0.00 0.00 0.00 0.00 43.6 RWE 97.6 91.88 [ 0.00 | 0.00 0.00 0.00 0.00 34.7 87.0 88.50 | 3.95 | 0.93 | 0.24 [ 0.98 0.30 [ 0.64 | 20 | 4.76 43.6
89.0 88.69 | 2.35 [ 0.00 0.00 0.00 0.00 43.6 89.0 88.85| 3.60 | 0.99 | 057 1.04 |0.63| 0.83 [ 20 | 5.63 43.6
91.0 89.22 | 1.82 | 0.00 0.00 0.00 0.00 43.6 91.0 89.35 | 3.10 | 0.66 | 1.22 ( 0.71 1.28| 099 | 20 | 5.79 43.6
93.0 89.94 | 1.10 | 0.00 0.00 0.00 0.00 43.6 93.0 89.90 | 255 | 0.98 | 1.70 [ 1.03 | 1.76 | 1.40 7.12 43.6
95.0 90.54 [ 0.50 | 0.00 0.00 0.00 0.00 43.6 95.0 90.45 | 2.00 | 1.13 1.18 1.18 3.79 43.6
RWE 96.2 91.04 | 0.00 | 0.00 0.00 0.00 0.00 43.6 96.2 90.90 | 1.55 | 0.40 0.46 0.46 0.93 43.6
98.2 802 9224 34.7 97.6 91.65 | 0.80 | 0.05 0.19 0.19 0.20 34.7
106.6 5.85 94.41 34.7 RWE 98.8 92.45 | 0.00 | 0.00 0.00 0.00 0.00 347
1149 557 94.69 34.7
1160 503 9523 347 Reach 3, Upper, TR3 - Bed profile comparison
1183 4.76 95.50 43.6 08
1225 4.44 9582 43.6 —
1253 377 96.49 43.6 97 1 ——28.Jun-07
1288 432 95.94 436 96 1 —29.3un07
1333 4.05 96.21 43.6 —_
138.3 4.00 96.26 43.6 =2
1402 3.65 96.61 36 | §
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Reach 3, Upper, TR3
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Stream: Sultan River
Site: Upper Reach 3
Habitat: Riffle
Transect: 3
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning's  Wetted WSE, Upper Reach 3, Riffle, TR-3 Average Velocity, Upper Reach 3, Riffle, TR-3
umber elocl n Perimeter
(cfs) (ft) (F)  (ft/sec) (ft) 94.0 1 6.0 T ; ;
15 90.65 0.09 052 0.81 0.253 304 | E935 1 50 & ! !
20 90.76 0.10 060 080 0232 322 | § ., B l :
30 90.92 0.13 0.77 0.87 0181 367 | 8 | Q 401 ! !
38.1 91.03 0.15 0.88 0.88 0.158 414 | 925+ S a0 ; ;
40 91.05 0.15 0.92 0.86 0.152 41.6 8 920 & g T | |
50 91.16 0.17 1.04 0.88 0.139 435 g : g 20+ } |
60 91.26 0.18 114 090 0130 452 | @ 915 Calibrated WSE ‘ ; ;
80 91.42 0.21 134 092 0115 489 | Zo10f¥- -~ + Measured WSE 104 : :
100 91.55 0.23 151 094 0.105 515 | 2 905 & S 00§ | e |
120 | o167 025 186 0% 00% 533 o w0 a0 o w0 1000 o w0 a0 w0 0 000
160 91.87 0.28 194 098 009 562 Flow (cfs) Flow (cfs)
116:33(')2 gigé 8;2 ;gg ggg 8822 2;8 Froude Number (Fr), Upper Reach 3, Riffle, TR-3 VAF, Upper Reach 3, Riffle, TR-3
200 92.04 0.30 217 0.99 0.083 59.4 06 T ‘ ‘ 10 7
230 92.15 0.32 233 1.00 0.079 61.6 05;””””7”””””1 777777777777 [
260 92.25 0.33 249 101 0076 628 | _ | 0.8 1
290 92.34 0.35 264 102 0.074 63.5 é 04+ 06 L
319.9 92.43 0.36 277 1.03 0.072 642 | 3 F w O F
350 | 9251 037 290 104 0070 648 |03t T ooy Soaf
369.6 92.56 0.38 299 1.04 0.069 651 | 302 - s
410 92.65 0.39 317 106 0.067 658 | “ g ! ! o2 &
460 92.77 0.41 336 1.07 0.065 66.7 0.1+ | | T
520 92.89 0.42 359 1.08 0062 676 00— 00 & ‘ N ‘
238 gg-gg 8-2? j-?g 112 8-823 3515-2 0 200 400 600 800 1000 0 200 400 600 800 1000
750 | 93.29 049 436 113 0054 737 Flow (cfs) Flow (cfs)
gig ggg; 82‘21 22(2) 11; gggg ;?2 Manning's n, Upper Reach 3, Riffle, TR-3 Wetted perimeter (WP), Upper Reach 3, Riffle, TR-3
1000 93.64 0.56 506 116 0.049 79.7 0.30
0.25 1 e
c 0.20 £ g
é 0.15 E £
£ :
S 010§ 3
[ o
0.05 + =
0.00 £
0 0 200 400 600 800 1000
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs
Sultan River, Upper Reach 3, TR-3, Riffle
94.0

93.5 +

93.0 +

92.5 +

92.0 +
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915 +
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i —— Calibrated WSE
91.0 +

90.5 1 1 1 c 1
0 200 400 600 800 1000 1200

Flow (cfs)
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Stream: Sultan R.

Site: Upper Reach 3

Date: 6/27/2007 Transect: TR2
Habitat: Riffle Flow: Low

(1) Level Loop Survey (BM & HP)

BM/HP BS HI FS | Elev
(ft) (ft) (ft) (ft) (ft)
BM 331 10331 100.00

HP1 0.50 |102.81

HP2 3.15 |100.16

™

HP2 306 |[103.22 100.16

HP1 0.41 |102.81

BM 3.22 |100.00
Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 6/28/2007

Habitat:  Riffle Flow: Mid
(1) Level Loop Survey
BM/HP BS HI FS Elev
() () () () ()
BM 3.22 103.22 100.00
HP1 0.41 |102.81
HP2 3.05 |100.17
TP
HP2 3.22 103.39 100.17
HP1 0.57 |102.82
BM 3.39 |100.00
Comment:

(2) Water Surface Elevation (WSE) Survey

Date:  6/29/2007

Habitat: Riffle Flow: High
(1) Level Loop Survey
BM/HP BS HI FS Elev
() () () () ()
BM 3.23 103.23 100.00
HP1 0.41 |102.82
HP2 3.06 |100.17
TP
HP2 2.99 103.16 100.17
HP1 0.33 |102.83
BM 3.17 | 99.99
Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 10/19/2007

Habitat: Riffle Flow: Highest
(1) Level Loop Survey

BM/HP BS HI FS Elev
() () () () ()
BM 157 101.57 100.00
HP1
HP2 1.40 (100.17
TP

HP2
HP1
BM

Comment: 1/2 level loop shot

(2) Water Surface Elevation (WSE) Survey

TR Station Ave TR Station Ave TR Station Ave TR Station Ave
Location Sta Ave HI FS Rod | WSE [ WSE Q Location Sta Ave HI FS Rod | WSE [ WSE Q Location Sta Ave HI FS Rod | WSE [ WSE Q Location Sta Ave HI FS Rod | WSE |WSE| Q
(ft) (ft) (ft) (ft) (ft) (ft) (f) | (cfs) (ft) (ft) (ft) (ft) (ft) (/) 1 @ | (cfs) (ft) (ft) (ft) M | @ | (f) | (cfs) (ft) (ft) (ft) (ft) (ft) (ft) () | (cfs)
LWE 48.7 103.22| 8.00 | 0.00 | 95.22 | 95.28 1L 55 103.39| 7.73 [ 0.00 | 95.66 | 95.77 Lws 43 103.16| 7.68 [ 0.39 | 95.87 | 96.10 Lws 43 101.57( 5.20 | 0.00 | 96.37 (96.38
- 61 9.22 | 154 | 95.71 LwWs 56 7.90 | 0.69 | 95.95 LWS 5.19 | 0.00 | 96.38
37.9 MWS 86 7.51 | 0.00 | 95.88 1733 LwWs 7 9.20 | 2.24 | 96.20 301.5 wve Q= 361.4
WSE 100.6 7.69 | 0.15 | 95.85 RWS 104 7.65 | 0.73 | 96.24 Note: Unable to cross river only RWS elevation was shot, measurement
RWE 101.3 7.89 | 0.00 | 95.33 RWE 125 7.64 | 0.00 | 95.75 RWS 127 8.55 | 1.65 | 96.26 completed at ~11:55
Ave Q= 37.9 Ave Q= 173.3 Ave Q= 301.5
(2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope
HI FS Rod | WSE HI FS Rod | WSE
Location River Station () (f) () ) Location River Station () () (f) 0
uls 60 103.39| 8.80 | 1.85 | 96.44 uls 60 103.16| 7.69 [ 1.33 | 96.80
dis -60 103.39| 9.45 | 1.20 | 95.14 dis -60 103.16] 10.21 | 2.82 | 95.77
WSE slope = NA WSE slope = 1.083% WSE slope = 0.858% WSE slope = NA
Note: Note: Note: Note:

(3) Meter and propeller ID for Velocity Correction

Meter ID:___ 3602
Propeller ID: 5A

7/16/2008
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(3) Meter and propeller ID for Velocity Correction

Meter ID: 3602
Propeller ID: 5A

(3) Meter and propeller ID for Velocity Correction

Meter ID: 4441
Propeller ID: 7A

Level Loop WSE Survey
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Stream:|Sultan R. | 27-Jun-07 28-Jun-07 29-Jun-07
Site:|Upper Reach 3 [ Sta | FS |Ground| Depth Vel (ft/s Angle] g [ sta | FS |Ground| Depth Vel (ft/s) Angle[ g [ sta | FS |Ground| Depth Vel (ft/s) langld g
Transect:|2 L [ | @ | @ [Voaos] Vos [NVoand NVos[ Ave | (deg) | (cfs) | substrate [ @ | @ | @ | () [Voans] Vos [NVoaos [NVos| Ave | (deg) | (cfs) | substrate [ @ | @ | () | () [Vous] Vos [NVoros[NVos[ Ave |(deg)| (cfs) | substrate
Habitat: Riffle
LWP 10 459 11.9 LWE 426 0.00 | 0.00 0.00 0.00 0.00 88.7 LWE 414 0.00 | 0.00 0.00 0.00 0.00 88.7
Survey all Q 19 499 11.9 45.0 0.37 | 0.08 0.16 0.16 0.12 88.7 426 0.40 | 0.03 0.12 0.12 0.09 88.7
Date (ft) (cfs) 45 514 31.6 46.7 0.22 | 0.56 0.64 0.64 0.12 88.7 45.0 0.60 | 2.03 2.10 210 2.58 88.7
6/27/2007 | 103.22 | 37.9 6.5 | 597 31.6 47.2 -1.10 88.8 46.7 050 | 117 122 122 0.52 88.7
6/28/2007 | 103.39 | 173.3 9.2 | 6.40 56.6 483 0.00 | 0.00 0.00 0.00 0.00 88.9 47.2 -0.80 88.8
6/29/2007 | 103.16 | 301.5 114  6.25 56.6 48.4 0.20 | 2.38 244 244 0.10 78.6 48.3 -0.10 88.9
132 591 56.6 48.7 0.20 | 2.54 2.59 2.59 0.67 78.6 484 045 | 2.16 2.23 223 0.15 78.6
181 6.48 45.6 51.0 0.40 | 2.64 2.69 2.69 231 87.7 48.7 0.58 | 2.80 2.86 286 | 25 | 1.95 78.6
221 720 45.6 53.0 107 | 218 2.24 224 4.20 86.6 51.0 0.65 | 2.75 281 281 | 25 | 3.56 87.7
26.0  6.86 45.6 54.5 0.85 | 0.80 0.86 0.86 0.95 23.8 53.0 135 | 2.22 2.29 229 | 25 | 4.89 86.6
311  6.69 45.6 55.6 0.50 | 0.29 0.37 0.37 0.23 239 545 118 | 0.72 0.77 0.77 118 238
36.5  7.40 89.7 57.0 0.35 | 0.30 0.38 0.38 0.15 56.8 55.6 0.80 | -0.17 -0.23 -0.23 -0.23 23.9
386 6.30 89.7 57.9 0.50 | 0.19 0.27 0.27 0.17 23.9 57.0 0.65 | 0.05 0.19 0.19 0.14 56.8
41.0  6.50 88.7 59.5 0.92 | 0.31 0.39 0.39 0.56 72.6 57.9 0.90 | -0.05 -0.19 -0.19 -0.22 23.9
415  7.62 88.7 61.0 132 | 113 118 118 2.34 78.6 59.5 1.05 | 0.15 0.22 0.22 0.36 726
454 797 88.7 62.5 132 | 2.60 2.65 2.65 15 | 591 87.7 61.0 157 | 1.28 134 134 3.15 78.6
46.6  7.89 88.7 64.5 1.02 | 3.66 3.70 3.70 7.73 87.7 62.5 1.60 | 1.36 142 142 3.97 87.7
47.1 | 6.59 88.8 66.6 155 | 2.22 2.28 2.28 5.66 87.7 64.5 1.60 | 3.53 3.56 3.56 1167| 87.7
48.0  6.80 88.9 67.7 155 | 0.61 0.68 0.68 0.90 82.8 66.6 155 | 3.18 3.22 3.22 8.00 87.7
LWE 487 0.00 | 0.00 0.00 0.00 0.00 78.6 68.3 0.55 | 2.04 2.10 210 162 82.8 67.7 162 | 1.36 142 142 1.95 82.8
51.0 0.10 | 0.05 0.11 0.11 0.02 87.7 70.5 0.95 | 0.43 0.51 0.51 0.90 87.6 68.3 0.80 | 354 357 3.57 4.00 82.8
53.0 0.70 | 0.49 0.57 0.57 0.70 86.6 72.0 1.05 | 0.49 0.57 0.57 0.75 78.6 70.5 125 | 1.89 1.96 1.96 4.52 87.6
54.5 0.37 | 0.44 0.52 0.52 0.25 23.8 73.0 150 | 0.80 0.86 0.86 128 78.6 72.0 140 | 145 151 151 2.64 78.6
55.6 0.00 | 0.00 0.00 0.00 0.00 23.9 74.0 162 | 2.80 2.84 2.84 6.91 86.6 73.0 185 | 1.85 1.92 1.92 3.54 78.6
57.0 -0.20 56.8 76.0 195 | 257 2.62 2.62 10.22| 67.6 74.0 207 | 371 3.73 3.73 11.58| 86.6
57.9 0.00 | 0.00 0.00 0.00 0.00 23.9 78.0 150 | 3.39 3.42 342 | 15 | 9.92 67.6 76.0 222 | 344 3.47 3.47 1542| 67.6
59.5 0.48 | 0.29 0.37 037 | 15 0.27 72.6 80.0 150 | 3.28 331 331 | 15 | 9.60 56.6 78.0 1.90 | 4.31 431 4.31 16.38| 67.6
61.0 0.88 | 0.47 0.55 0.55 0.73 78.6 82.0 155 | 3.45 3.48 348 | 15 |1043| 656 80.0 187 | 317 321 3.21 | 20 | 11.30| 56.6
62.5 0.85 | 1.41 147 147 219 87.7 84.0 160 | 4.32 4.36 4.36 15 [13.49 54.6 82.0 195 | 4.52 4.52 4.52 | 20 | 16.56 65.6
64.5 045 | 1.61 167 167 1.54 87.7 86.0 140 | 4.39 4.43 4.43 15 [11.39 54.7 84.0 170 | 411 4.11 411 20 | 1313 54.6
66.6 0.90 | 0.28 0.36 0.36 0.52 87.7 87.8 110 | 441 4.45 4.45 15 | 710 58.7 86.0 165 | 571 5.71 571 | 20 | 16.82 54.7
67.7 1.00 | 017 0.25 0.25 0.21 82.8 89.0 0.95 | 4.22 4.26 426 | 15 | 528 82.6 87.8 155 | 4.62 4.62 4.62 | 20 | 10.09| 587
68.3 0.00 | 0.00 0.00 0.00 0.00 82.8 90.5 1.07 | 2.90 2.94 294 | 15 | 532 68.6 89.0 110 | 472 4.72 472 | 15 | 6.77 82.6
70.5 0.45 | 0.01 0.02 0.02 0.02 87.6 92.5 1.00 | 243 2.48 248 15 | 540 67.8 90.5 150 | 570 5.70 570 | 15 | 14.45 68.6
72.0 0.55 [ 0.14 0.23 0.23 0.22 78.6 95.0 0.95 | 2.50 2.55 2.55 15 | 515 65.8 92.5 140 | 411 4.11 411 | 15 | 1251 67.8
74.0 1.05 | 151 157 157 3.30 86.6 96.9 0.75 | 0.83 0.88 088 | 15 | 0.96 65.7 95.0 125 | 373 3.75 3.75 | 15 | 9.96 65.8
76.0 132 | 071 0.77 0.77 2.04 67.6 98.0 0.60 | 4.33 4.37 437 | 15 | 279 65.7 96.9 092 | 391 3.92 392 | 15 | 714 65.7
78.0 0.90 | 2.00 2,07 2,07 3.72 67.6 99.1 0.50 | 0.48 0.56 056 | 15 | 0.27 76.6 99.1 0.50 | 5.07 5.07 5.07 | 15 | 3.80 76.6
80.0 0.75 | 1.96 2,03 2.03 3.04 56.6 100.0 050 | 3.14 3.17 317 | 15 | 161 76.6 100.0 0.90 | 4.39 4.39 4.39 | 15 | 401 76.6
82.0 110 | 217 223 223 4.91 65.6 101.2 0.55 | 1.47 153 153 15 142 76.6 101.2 080 | 31 3.15 315 | 15 | 4.26 76.6
84.0 0.80 | 2.37 243 243 3.88 54.6 103.5 035 | 2.77 281 2.81 2.36 53.7 103.5 0.65 | 3.54 357 3.57 5.57 76.6
86.0 0.67 | 2.59 2.64 2.64 3.36 54.7 106.0 015 | 1.74 181 181 0.74 56.6 106.0 050 | 29 2.95 2.95 4.06 34.6
87.8 0.67 | 1.80 187 187 1.88 58.7 109.0 045 | 213 219 219 2.96 54.6 109.0 0.78 | 2.74 2.80 2.80 6.55 34.6
89.0 0.50 | 0.21 0.29 0.29 0.20 82.6 112.0 0.25 | 1.45 151 151 1.04 54.6 112.0 0.65 | 2.86 291 291 4.74 34.7
90.5 0.65 | 1.27 133 133 151 68.6 1145 0.35 | 1.81 1.88 188 | 20 154 54.6 114.0 0.60 | 2.44 2.50 2.50 3.75 34.7
92.5 045 | 1.88 1.95 1.95 197 67.8 117.0 025 | 2.24 2.30 230 | 35 | 130 54.6 117.0 0.75 | 359 3.62 3.62 | 15 | 7.86 34.7
95.0 0.30 | 0.87 0.92 0.92 0.61 65.8 120.0 035 | 2.18 2.24 224 35 | 193 54.6 120.0 0.85 | 251 257 257 | 15 | 6.34 34.7
96.9 0.20 | 0.37 0.46 0.46 0.19 65.7 123.0 0.65 | 1.69 175 175 3.19 34.7 123.0 0.95 | 3.75 3.77 3.77 | 15 | 9.68 34.7
99.1 0.10 | 0.05 0.11 0.11 0.02 76.6 125.6 1.00 | 2.32 2.38 238 | 15 | 4.02 34.7 125.6 155 | 2.49 2.55 255 | 15 | 6.69 34.7
RWE 101.2 0.00 | 0.00 0.00 0.00 0.00 76.6 126.5 1.20 | 2.59 2.64 264 | 15 | 214 54.7 126.5 170 | 245 251 251 | 15 | 2.89 54.7
101.3 | 7.89 54.6 127.0 130 | 2.23 2.29 2.29 15 | 216 54.7 127.0 175 | 251 257 257 | 15 | 3.26 54.7
106.3 | 7.51 34.6 128.0 1.20 | 1.96 2.03 203 | 15 | 247 54.7 128.0 165 | 2.23 2.30 230 | 15 | 3.84 54.7
114.4 | 7.69 34.7 129.1 0.95 | 2.25 231 231 3.51 54.7 129.1 130 | 1.46 152 152 3.16 54.7
118.8 | 7.77 34.7 RWE 131.2 0.00 | 0.00 0.00 0.00 0.00 23.7 131.2 0.60 | 0.40 0.46 0.46 0.54 23.7
LWE 1256 851 0.00 | 0.00 0.00 0.00 0.00 34.7 LWE 1358 0.00 | 0.00 0.00 0.00 0.00 23.8 133.0 0.30 | 0.00 0.00 0.00 0.00 22.9
126.5 0.15 | 1.30 1.36 136 0.14 54.7 140.0 0.50 | 0.00 0.00 0.00 0.00 23.8 135.8 0.50 | 0.00 0.00 0.00 0.00 22.9
127.0 015 | 1.72 178 178 0.20 54.7 1445 0.35 | 0.00 0.00 0.00 0.00 23.8 140.0 0.95 | 0.00 0.00 0.00 0.00 28.9
128.0 015 | 1.31 137 137 0.22 54.7 RWE 146.7 0.00 | 0.00 0.00 0.00 0.00 23.8 1445 0.80 | 0.00 0.00 0.00 0.00 28.9
RWE 129.1 0.00 | 0.00 0.00 0.00 0.00 54.7 146.7 0.70 | 0.00 0.00 0.00 0.00 28.9
131.4 | 7.37 23.7 RWE 150.8 0.00 | 0.00 0.00 0.00 0.00 28.9
1349 | 7.37 22.9 .
1402 | 798 289 TR2 - Bed profile comparison —
1433 7.7 289 102
1475 7.8 28.9 101 |
150.8 | 6.29 28.9
155.9 | 5.43 28.9 100 +
156.2 | 2.52 68.9 ~
1508 | 1.74 889 || £ 999
1631 | 127 89 [ 5 o5
RWP 1652 3.58 g
] s 971 |
— 3 964 S
s
95 4
94 4
93 T T T T T T T T T T T T T T T
0O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170
Station (ft)
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Stream:

Sultan R.

Site: Upper Reach 3
Habitat: Riffle
Transect: 2
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning's  Wetted WSE , Upper Reach 3, Riffle, TR-2 Average Velocity, Upper Reach 3, Riffle, TR-2
umber elocl n Perimeter
(cfs) (ft) (Fn) (ft/sec) (ft) 97.5 ¢ 5.0 T ; ;
15 95.10 0.22 0.83 0.80 0.105 430 | E I E | |
20 95.14 0.23 091 081 0103 471 | 5§97 B e
30 95.22 0.27 111 0.88 0.087 548 | & , 2 i
381 | 9528 0.31 125 093 0078 612 | 2 95T € 30
40 95.29 0.32 129 091 0.076 622 | 8 o1 3 wo b
50 95.34 0.36 146 097 0.068 67.3 § al T T
60 95.39 0.39 1.59 1.00 0.063 72.5 a 055 L0 _____ Calibrated WSE 10 /o o
80 95.48 0.43 1.80 1.04 0.057 817 | &7} o Measured WSE i | !
100 95.56 0.46 195 105 0054 920 |3 . [/ o L P B R
120 | 9563 047 208 107 0053 952 o 0 w0 w0 w0 1000 o a0 w0 w0 0 000
160 95.75 0.49 231 108 0052  100.7 Flow (cfs) Flow (cfs)
116:33(')2 g:;g ggg ;ig 182 882? 18;2 Froude Number (Fr), Upper Reach 3, Riffle, TR-2 VAF, Upper Reach 3, Riffle, TR-2
200 95.85 0.51 252 109 0050 106.9
230 95.92 0.52 265 1.09 0050  108.1
260 95.99 0.52 276 109 0051  109.3 | _
290 96.05 0.53 289 1.09 0050 110.8 é ————————————————————
319.9 96.11 0.53 299 109 0050 1128 | 3 0
350 96.16 0.55 311 110 0.049 1145 | g g
369.6 96.20 0.55 316 109 0049 1159 |8 o/ b g ]
410 96.27 0.55 328 1.09 0.049 1183 | “
460 96.35 0.56 343 109 0048 1210 g
520 96.44 0.58 359 1.09 0048 1256 P S N
238 3223 ggg g;i 182 8832 ggg 0 200 400 600 800 1000 600 800 1000
750 | 96.73 061 413 108 0046 1338 Flow (cts) Flow (cfs)
gig gggi 822 jig 18; 8822 ﬁgi Manning's n, Upper Reach 3, Riffle, TR-2 Wetted perimeter (WP), Upper Reach 3, Riffle, TR-2
1000 97.01 0.64 456 1.07 0.045 1437 0.12 7 160 T
0.10 | € 120
c r 2
_(/) [ Q
2008 | £ 80
£ F o
g [ B
0.06 + B 404
— 2
0.04 | 0
0 0 200 400 600 800 1000
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs, Upper Reach 3, TR-2, Riffle
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Stream: Sultan River
Site: Upper Reach 3

Date: 6/27/2007 Transect: TR1
Habitat: Cascade Flow: Low
(1) Level Loop Survey (BM & HP)

BM/HP BS HI FS Elev
() () () () ()
BM 1.38 101.38 100.00
HP1 2.00 | 99.38
HP2 1.57 | 99.81
P
HP2 1.46 101.27 99.81
HP1 1.88 | 99.39
BM 1.27 ]100.00

Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 6/28/2007

Habitat: ~ Cascade Flow: Mid
(1) Level Loop Survey
BM/HP BS HI FS Elev
() () () () ()
BM 1.34 101.34 100.00
HP1 1.96 | 99.38
HP2 1.53 | 99.81
P
HP2 141 101.22 99.81
HP1 1.84 | 99.38
BM 1.22 ]100.00
Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 6/29/2007

Habitat:  Cascade Flow: High
(1) Level Loop Survey
BM/HP BS HI FS Elev
() () () () ()
BM 1.01 101.01 100.00
HP1 1.63 | 99.38
HP2 1.20 | 99.81
P
HP2 1.30 101.11| 1.73 | 99.81
HP1 1.73 | 99.38
BM 1.11 [100.00
Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 10/19/2007

Habitat: ~ Cascade Flow: Highest
(1) Level Loop Survey
BM/HP BS HI FS Elev
() () () () ()
BM 100.00
HP1 0.00
HP2 0.00
TP
HP2 0.00
HP1 0.00
BM 0.00
Comment: No level loop was shot

(2) Water Surface Elevation (WSE) Survey

TR Station Ave TR Station Ave TR Station Ave TR Station Ave
Location STA Ave HI FS Rod | WSE [ WSE Q Location STA Ave HI FS Rod | WSE [ WSE Q Location STA Ave HI FS Rod | WSE |WSE| Q Location STA Ave HI FS Rod | WSE | WSE Q
(ft) (ft) (ft) M | @ [ () | (cfs) (f) (ft) (ft) M | @ [ (@ | (cfs) (f) (f) () @ [ @ ® [ @ | (cfs) () (ft) () () (ft) (M [ () [ (cfs)
LWE 17.6 101.27| 7.39 | 0.00 | 93.88 | 93.81 LWs 19 101.22| 6.89 | 0.00 | 94.33 | 94.68 Lws 19 43 |101.11| 7.39 | 1.23 | 94.95|95.10 Lws 101.49| 6.33 0.00 | 95.16 | 95.31
WSE 22.7 7.43 | 0.00 | 93.84 34 6.92 | 0.00 | 94.30 Lws 32 8.93 | 2.68 | 94.86 2447 MWS 6.04 0.00 | 95.45
WSE 255 7.71 | 0.00 | 93.56 45.2 43 6.45 | 0.00 | 94.77 158.4 MWS 43 7.78 | 2.05 | 95.38 ! Ave Q= 361.4
WSE 39.0 7.38 | 0.00 | 93.89 53 6.57 | 0.00 | 94.65 : RWS 78 7.59 | 1.68 | 95.20 Note: Unable to cross river only LWS elevation was shot, measurement
RWE 7.37 | 0.00 | 93.90 RWS 80 6.49 | 0.00 | 94.73 Ave Q= 344.7 completed at ~12:10
Note:  |WSE at Sta=25.5 is too low, outlier Ave Q= 45.2 87 5.93 | 0.00 | 95.29
Ave Q= 158.4 WSE slope = NA
(2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope
HI FS Rod | WSE HI FS Rod | WSE HI FS Rod | WSE HI FS Rod | WSE
Location River Station () (f) (f) ) Location River Station () () (f) @ | Location River Station (f) ) () (f) Location River Station (f) () () (f)
uls uls 60 101.22| 4.63 | 0.00 | 96.59 uls uls
dis dis -65 101.22| 8.86 | 0.00 | 92.36 dis dis
Note: Note: Note: Note:
WSE slope = NA WSE slope = 3.4% WSE slope = NA WSE slope = NA

(3) Meter and propeller ID for Velocity Correction

Meter ID:__ 3602
Propeller ID: 5A

7/16/2008
Page 1 0f 4

(3) Meter and propeller ID for Velocity Correction

Meter ID: 3602
Propeller ID: 5A

(3) Meter and propeller ID for Velocity Correction

Meter ID:

Level Loop WSE Survey

4441
Propeller IDi___7A

(3) Meter and propeller ID for Velocity Correction

Meter ID:
Propeller ID:

6 - Sultan_Upper Reach 3_TR1.xls




Stream: |Sultan River 27-Jun-07 28-Jun-07 29-Jun-07
Site:|Upper Reach 3 [ sta [ FS [Ground] Depth Vel (f/s Angle[ q [ Sta | FS [Ground| Depth Vel (ft/s) Angle[ g [ Sta | FS [Ground| Depth Vel (ft/s) lAngld g
Transect:|1 [ @ [ @ | ) | () [Vouws] Vos [NVoons[NVos| Ave | (deg) | (cfs) | substrate [ | [ @ | @@ [Voaos] Vos [NVoons [NVos| Ave | (deg) | (cfs) | substrate [ | ) [ @ | () [Vous] Vos [NVoaos[NVos] Ave |(deg)| (cfs) | substrate
Habitat:|Cascade
LWP 1.0 255 81.6 LWE 159 0.00 | 0.00 0.00 0.00 0.00 23.6
Survey HI Q 46 328 81.6 177 0.50 | 0.34 0.42 0.42 0.54 23.6
Date (ft) (cfs) 6.5 3.96 81.6 21.0 0.52 | 1.93 2.00 2.00 2.75 54.7 LWE 1438 0.00 | 0.00 0.00 0.00 0.00 43.6
6/27/2007 | 101.27 | 45.2 6.8 556 81.6 23.0 94.13 | 055 | 114 ik 119 164 54.7 159 0.50 | 0.01 0.04 0.04 0.03 23.6
6/28/2007 | 101.22 | 158.4 110 5.72 32.6 26.0 9358 | 1.10 | 0.55 0.63 0.63 155 43.7 177 1.00 | 2.49 2.55 2.55 6.51 23.6
6/29/2007 | 101.11 | 344.7 141 6.01 43.6 215 1.65 171 171 3.53 726 21.0 112 | 422 4.22 4.22 12.52 54.7
176 739 23.6 288 92.86 | 1.82 | 164 170 170 5.43 72.6 23.0 112 | 2.26 2.33 233 6.51 43.7
LWE 17.7 0.00 0.00 0.00 0.00 23.6 31.0 0.66 0.73 0.73 2.94 239 26.0 135 | 1.63 1.69 1.69 5.14 72.6
21.0 0.01 0.02 0.02 0.01 54.7 335 93.18 | 1.50 | 2.64 2.69 269 | 60 | 353 62.6 215 195 | 2.83 2.89 2.89 7.88 72.6
23.0 0.02 0.05 005 | 75 0.00 54.7 34.5 218 2.24 224 | 60 | 4.04 62.6 288 2.32 | 1.90 197 197 7.98 62.6
26.0 0.26 0.34 0.34 0.50 437 38.0 4.52 4.57 457 | 50 | 334 88.9 31.0 245 | 1.76 183 183 ] 30 | 9.10 239
288 0.58 0.66 0.66 164 72.6 39.5 95.88 | -1.20 88.9 335 250 [ 577 [ 116 | 577 |1.21| 349 [ 45 [10.80( 626
31.0 0.13 0.22 0.22 0.50 239 41.0 95.88 | -1.20 85.8 345 220 | 5.27 5.27 5.27 26.09| 626
335 0.41 0.50 0.50 70 0.47 62.6 411 1.45 151 151 158 54.6 38.0 2.00 | 0.85 0.90 0.90 | 80 | 055 86.8
38.0 125 131 131 ] 80 0.28 86.8 43.0 9333 | 1.35 | 268 273 273 571 32.6 39.5 -0.50 88.9
39.5 88.9 44.2 9335 | 1.33 | 341 3.44 3.44 5.50 32,6 41.0 -0.50 88.9
41.0 88.9 45.4 3.15 3.18 3.18 7.07 54.6 411 195 | 1.86 1.93 1.93 357 85.8
411 1.30 1.36 136 0.52 85.8 48.0 4.10 4.14 4.14 11.59 45.6 43.0 2.00 | 3.59 3.62 3.62 11.21 54.6
43.0 2.20 2.26 2.26 0.70 54.6 51.0 3.00 3.04 3.04 8.35 65.6 44.2 2.00 | 3.82 3.83 3.83 9.20 32.6
44.2 0.15 0.23 0.23 0.08 32.6 53.0 93.48 | 1.20 | 4.00 4.04 4.04 7.27 86.8 45.4 1.90 | 3.36 3.40 3.40 12.26| 546
45.4 2,09 215 215 2.05 54.6 54.0 93.73 | 0.95 | 451 4.56 4.56 6.49 88.9 48.0 1.80 | 431 4.31 4.31 21.72 45.6
48.0 2.32 2.38 2.38 2.66 45.6 56.0 4.38 4.42 4.42 11.28| 876 51.0 170 | 3.59 3.62 3.62 15.37| 656
51.0 1.49 1.55 1.55 116 65.6 57.0 92.83 | 1.85 | 3.25 3.28 3.28 7.59 87.6 53.0 205 | 429 4.29 4.29 13.19 86.8
53.0 2,05 211 211 1.90 86.8 58.5 9263 | 2.05 | 2.72 277 277 | 45 | 8.02 87.6 54.0 150 | 5.26 5.26 5.26 11.84| 889
54.0 118 123 123 0.19 88.9 61.0 242 248 2.48 8.14 85.8 56.0 240 | 451 4.51 4.51 16.24| 876
56.0 3.40 343 343 7.73 87.6 62.0 9323 | 1.45 | 2.78 2.82 2.82 4.10 88.9 57.0 2.00 | 3.83 3.84 3.84 9.61 87.6
58.5 3.07 3.10 3.10 7.76 87.6 63.0 177 184 184 3.49 85.8 58.5 260 | 356 [ 278 359 |284]| 321 16.70| 876
61.0 2,05 211 211 4.26 85.8 64.5 9258 | 210 | 2.77 2.81 281 8.28 78.6 61.0 245 | 4.67 4.67 4.67 20.02| 858
62.0 0.75 0.81 0.81 0.08 88.9 65.8 3.17 3.20 3.20 8.40 78.6 62.0 1.95 | 4.76 4.76 4.76 | 15 | 8.97 88.9
63.0 0.90 0.95 0.95 149 85.8 67.0 0.26 0.34 034 ] 30 | 0.69 78.6 63.0 265 | 2.22 229 2.29 757 85.8
64.5 2.20 2.26 2.26 3.64 78.6 68.0 92.58 | 2.10 | 0.26 0.34 0.34 1.08 82.8 64.5 2.70 | 3.56 3.59 3.59 1356 | 786
65.8 1.69 175 175 4.15 78.6 70.0 93.08 | 1.60 | 0.47 0.55 0.55 0.88 85.8 65.8 250 | 3.66 3.68 3.68 16.11| 786
68.0 0.01 0.02 0.02 0.07 82.8 70.1 85.9 68.0 225 | 1.48 154 154 7.28 82.8
70.0 0.64 0.71 071 0.60 85.8 72.0 94.68 | 0.00 | 0.00 0.00 0.00 0.00 85.9 70.0 2.00 | 0.60 0.66 0.66 138 85.8
70.1 85.9 74.4 94.08 | 0.60 | 3.86 3.90 390 | 45 | 2.07 85.9 70.1 0.20 | 5.93 5.93 5.93 119 85.9
72.0 85.9 74.5 4.19 4.23 4.23 4.92 87.8 72.0 0.50 | 5.63 5.63 5.63 6.05 85.9
744 85.9 75.9 114 ik 119 157 87.7 744 1.20 | 3.87 3.88 3.88 5.82 85.9
745 277 281 281 227 87.8 71.0 121 127 127 0.87 87.9 745 2.25 | 4.09 4.09 4.09 6.90 87.8
75.9 0.47 0.55 0.55 0.31 87.7 782 1.96 2,03 2.03 1.55 87.8 75.9 150 | 1.76 183 183 3.42 87.7
71.0 0.00 0.00 0.00 0.00 87.9 78.8 1.92 1.99 1.99 0.89 87.9 71.0 0.92 | 1.95 2,02 2.02 213 87.9
782 1.49 1.55 1.55 0.19 87.8 80.0 153 159 159 115 87.8 782 125 | 2.87 2,92 2.92 3.29 87.8
78.8 87.9 80.6 0.60 | 0.95 1.00 1.00 0.18 87.8 78.8 0.90 | 1.99 2.06 2.06 167 87.9
80.0 0.05 0.11 011 0.01 87.8 81.4 87.8 80.0 1.20 | 1.69 175 175 189 87.8
RWE 80.6 0.00 0.00 0.00 0.00 87.8 84.4 87.8 80.6 1.00 | 0.43 0.49 0.49 0.61 87.8
814 595 87.8 86.5 0.50 | 0.05 0.11 011 0.07 87.8 825 0.60 | 1.06 111 111 0.63 87.8
84.4 452 87.8 89.0 0.23 0.32 0.32 0.33 88.9 82.8 -1.30 87.8
86.5 6.23 87.8 [|RWE 91.1 0.00 | 0.00 0.00 0.00 0.00 88.9 84.3 -1.60 87.8
87.0 6.82 87.8 85.8 0.50 | 1.46 152 152 0.27 87.8
89.4 6.8 88.9 86.5 055 | 1.39 145 1.45 1.28 87.8
919 5.05 88.9 89.0 0.95 | 0.29 0.35 0.35 0.63 88.9
932 439 88.9 90.3 0.50 | 0.00 0.00 0.00 0.00 88.9
958  4.26 88.9 91.1 0.50 | 0.17 0.23 0.23 0.05 88.9
97.8 314 88.9 91.5 -0.30 88.9
99.3 | 3.72 88.9 RWE 91.6 0.00 0 0.00 0.00 0.00 88.9
RWP 1054 298 88.9
110.0 170 88.9
Reach 3, Upper, TR1 - Bed profile comparison N
100 —
99 | =—27-Jun-07
——28-Jun-07
98 4 ——29-Jun-07
= o7
k=)
g 96 1
T
E 95 A
94 A
93 A
92 T T T T T T T T T T T
0 10 20 30 40 50 60 70 80 920 100 110
Station (ft)
I I I I I
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Stream: Sultan River
Site: Upper Reach 3
Habitat: Cascade
Transect: 1
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning's  Wetted WSE, Upper Reach 3, Cascade, TR-1 Average Velocity, Upper Reach 3, Cascade, TR-1
umber elocl n Perimeter
(cfs) (ft) (Fr) (ft/sec) (ft)
15 93.48 0.23 0.89 0.80 0.104 38.8 g
20 93.57 0.23 0.94 0.80 0.103 45.5 s
30 93.72 0.25 1.05 0.82 0.099 55.4 § g
38.1 93.82 0.25 1.12 0.81 0.099 59.3 L,ij =
40 93.84 0.25 1.12 0.80 0.101 59.7 3 ‘§
50 93.94 0.25 1.21 0.82 0.102 61.0 “g E
60 94.03 0.25 1.30 0.84 0.101 62.3 DYLO £ - Calibrated WSE
80 94.18 0.26 1.46 0.87 0.100 63.9 % 935 /- - __________] A Measured WSE
100 94.31 0.27 1.60 0.89 0.097 65.2 s 93.0 .
ol B AR o 0 200 400 600 800 1000 0 200 400 600 800 1000
160 94.61 0.30 199 095 0090 682 Flow (cfs) Flow (cfs)
116:33(')2 gjgg 82; ;cl)i 832 8823 ZSS Froude Number (Fr), Upper Reach 3, Cascade, TR-1 VAF, Upper Reach 3, Cascade, TR-1
200 94.77 0.33 2.21 0.97 0.085 70.9 12 [
230 94.88 0.34 2.36 0.98 0.082 73.0 L
260 94.98 0.35 2.50 0.98 0.080 74.4 = 5
290 95.07 0.37 2.64 0.99 0.077 77.2 é 1.0 +
319.9 95.15 0.38 2.77 0.99 0.074 79.3 2 w [
350 95.23 0.39 2.89 1.00 0.073 80.1 ] § L
369.6 95.28 0.40 2.97 1.00 0.072 80.8 § 0.8 +
410 95.38 0.41 3.11 1.00 0.070 82.6 * r
460 95.49 0.42 3.29 1.00 0.068 84.6 [
520 95.62 0.44 3.48 1.00 0.066 88.0 0.6 R
590 95.75 0.46 3.69 1.00 0.063 91.4 0 200 400 600 800 1000
670 95.90 0.48 3.89 1.00 0.062 94.0 Flow (cfs Flow (cfs)
750 | 96.03 049 410 099 0061 948 (cfs)
gig 32;2 822 jgg ggg gggg Zgg Manning's n, Upper Reach 3, Cascade, TR-1 Wetted Perimeter, Upper Reach 3, Cascade, TR-1
1000 96.39 0.52 469 098 0.058 97.1 0.11 1 110 ¢ ; ;
010 = 1
£ ~ |
= 0.09 | .;_.'j :
e 0.08 | £ ‘
g ’ & | |
< 007+ B l l
L © | |
0.06 + = i | 1
0.05 F 30 + | ey |
0 0 200 400 600 800 1000
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs, Upper Reach 3, TR-1, Cascade

97.0 1
96.5
96.0
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Stream: Sultan R.
Site: Lower Reach 3

Date: 6/27/2007 Transect: TR7
Habitat:  Riffle Flow: Low
(1) Level Loop Survey (BM & HP)
BM/HP BS HI FS Elev
() () () () ()
BM6 4.14 104.14 100.00
HP6 3.71 [100.43
BM7 5.09 | 99.05
HP7 6.50 | 97.64
TP
HP7 6.45 104.09
HP6 3.67 [100.42
BM7 5.04 | 99.05
BM6 4.09 |100.00
Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 6/28/2007

Habitat:  Riffle Flow: Mid
(1) Level Loop Survey
BM/HP BS HI FS Elev
() () () () ()
BM6 412 104.12 100.00
HP6 3.69 (100.43
BM7 5.06 | 99.06
HP7 6.46 | 97.66
TP
HP1 6.30 103.96
HP6 3.53 [100.43
BM7 4.90 | 99.06
BM6 3.96 |100.00
Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 6/29/2007

Habitat:  Riffle Flow: High
(1) Level Loop Surve
BM/HP BS HI FS Elev
() () () () ()
BM6 4.03 104.03 100.00
HP6 3.60 |100.43
HP7 6.38 | 97.65
BM7 4.97 | 99.06
P
HP7 4.94 104.00
HP6 3.57 |100.43
HP7 6.35 | 97.65
BM6 4.00 [100.00
Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 10/19/2007

Habitat: Riffle Flow: Highest

(1) Level Loop Survey
BM/HP BS
()

HI FS
(ft) (ft)

Elev

() (ft)

BM6 3.98 103.98 100.00

HP6 354 | 100.44
HP7
BM7

i
HP7

HP6

HP7

BM6

Comment: 1/2 level loop only

(2) Water Surface Elevation (WSE) Survey

TR Station Ave TR Station Ave TR Station Ave TR Station Ave
Location STA Ave HI FS Rod [ WSE | WSE | Q Location STA Ave HI FS Rod [ WSE | WSE | Q Location STA Ave HI FS Rod | WSE |[WSE|[ Q Location STA Ave HI FS Rod [ WSE [WSE | Q
(f) (ft) (ft) M [ @ [ @ | () | (cf) () (ft) (ft) (ft) @ 1 @ | @ | (fs (ft) (f) (f) @ | ® [ @ [ @) |(cf) (ft) (ft) (f) (ft) @ | @® | ) |
LWSE 14.0 104.09| 10.88 | 0.00 | 93.21 |93.23 LWSE 12.0 103.96| 10.21 | 0.00 | 93.75 | 93.81 LWSE 104.00| 9.85 | 0.00 | 94.15|94.19 LWSE 103.98( 9.52 [ 0.00 | 94.46 | 94.50
CWSE 88.0 10.85 | 0.00 | 93.24 61.1 CWSE 88.0 10.14 | 0.00 | 93.82 1755 RWSE 9.78 | 0.00 [ 94.22 RWSE 9.45 | 0.00 | 94.53
RWSE 143.0 10.85 | 0.00 | 93.24 RWSE 145.0 10.10 | 0.00 | 93.86 Ave Q=
Note: Water surface measurements made at ~12:40
(2.1) Longitudinal WSE Slope
. . . HI FS Rod | WSE
Location River Station ) @ @) @
u/s 100 104.00| 9.60 | 0.00 | 94.40
dis -50 104.00| 9.98 | 0.00 | 94.02
Ave Q= 61.1 Ave Q= 1755 Ave Q=
Note: Note: Note:
WSE slope = NA WSE slope = NA WSE slope = 0.253%

(3) Meter and propeller ID for Velocity Correction

Meter ID:
Propeller ID:

4099
LS|
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(3) Meter and propeller ID for Velocity Correction

Meter ID:
Propeller ID:

5750
6A

(3) Meter and propeller ID for Velocity Correction

Meter ID:
Propeller ID:

NA
NA

Level Loop WSE Survey
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Stream:|Sultan R. 27-Jun-07 28-Jun-07 29-Jun-07
Site:|Lower Reach 3 [ Sta | FS [Ground] Depth Vel (ft/s) Angle[ q | Sta [ FS [Ground| Depth Vel (ft/s) Angle| g | sta [ FS [Depth Vel (ft/s) lAngld g
Transect:|1 L@ [ @) @ | () [Voues] Vos [NVoaod NVos[ Ave | (deg) | (cfs) | substrate L@ (@) | (1) [Voons] Vos [NVoons[NVos| Ave | (deg) | (cfs) | substrate L (@) | (@) | (®) [Voons| Vos [ NVoons[NVos| Ave |(deg)| (cfs) | substrate
Habitat: Riffle [ [ [ [
60 720 97.04 | [pony Surveyed on 6/26/07 ': ia ]
Survey HI Q LWP 1.0 9.24 95.00 15.60
Date (ft) (cfs) 9.0 9.68 94.56 21.85
6/26/2007 | 104.24 LWE 120 93.23 | 0.00 | 0.00 0.00 0.00 0.00 34.60 LWE 10.8 93.71 | 0.10 | 0.00 0.00 0.00 0.00 34.6
6/27/2007 [104.09 | 61.1 18.6 92.63 | 0.60 | 0.28 0.35 0.35 | 10.0 | 0.68 28.60 12.0 93.21 | 0.60 | 0.06 0.18 0.18 0.43 34.6
6/28/2007 |103.96 | 175.5 20.0 94.13 | -0.90 88.90 18.6 92.71 | 1.10 | 1.30 1.35 1.35 70 1.68 28.6
6/29/2007 |104.00 222 92.13 | 1.10 | 0.00 0.00 0.00 0.00 87.90 20.0 94.31 | -0.50 88.9
26.0 92.25 | 0.98 | 0.08 | 0.14 | 0.22 | 0.25 | 0.23 0.69 86.90 22.2 92.11 | 1.70 | 0.03 0.11 0.11 45 0.25 87.9
28.2 92.03 | 1.20 | 0.12 0.25 0.25 0.33 86.95 26.0 92.01 | 1.80 | 0.34 0.39 0.39 30 1.82 86.9
29.0 93.83 | -0.60 88.90 28.2 92.09 | 1.72 | 0.78 0.83 0.83 5 1.57 87.0
33.1 92.23 | 1.00 | 0.35 0.41 0.41 10 0.80 86.95 29.0 93.81 | 0.00 88.9
37.1 91.50 | 1.73 | 0.21 0.30 0.30 1.52 86.95 331 92.26 | 1.55 | 0.89 0.94 0.94 2.93 87.0
39.0 90.93 | 2.30 | 0.26 0.34 0.34 3.43 82.60 37.1 91.49 | 2.32 | 0.45 0.49 0.49 3.35 87.0
46.0 90.53 | 2.70 | 0.04 | 052 | 0.13 | 0.56 [ 0.34 5.08 28.75 39.0 90.91 [ 2.90 | 0.57 0.62 0.62 7.95 82.6
50.0 90.23 | 3.00 | 0.23 | 0.08 | 0.32 | 0.22 | 0.27 4.01 82.65 46.0 90.76 | 3.05 | 1.12 117 117 19.61 28.8
56.0 91.18 | 2.05 | 0.32 0.38 0.38 10 4.65 26.60 50.0 90.29 | 3.52 | 0.40 0.44 0.44 7.77 82.7
62.0 91.63 | 1.60 | 0.35 0.41 0.41 10 3.84 84.80 56.0 91.06 | 2.75 | 0.65 0.70 0.70 20 |[10.85 26.6
68.0 91.78 | 1.45 | 0.17 0.27 0.27 10 2.43 84.60 62.0 91.61 [ 2.20 | 1.06 i1 111 14.67 84.8
74.5 92.13 | 1.10 | 0.57 0.60 0.60 10 3.69 48.70 68.0 91.89 | 1.92 | 0.24 0.31 0.31 3.70 84.6
79.3 90.78 | 2.45 | 0.56 0.59 0.59 7.64 88.90 745 92.11 | 1.70 | 0.87 0.92 0.92 8.88 48.7
85.0 91.33 | 1.90 | 0.60 0.63 0.63 10 6.11 32.55 79.3 90.89 | 2.92 | 0.97 1.02 1.02 5 15.64 88.9
89.7 91.73 | 1.50 | 0.09 0.23 0.23 2.08 36.60 85.0 91.39 | 242 | 0.75 0.80 0.80 10 9.96 32.6
97.3 92.63 | 0.60 | 0.43 0.48 0.48 10 1.87 87.90 89.7 91.76 | 2.05 | 0.16 0.26 0.26 10 3.20 36.6
103.0 92.33 | 0.90 | 0.51 0.55 0.55 10 2.83 85.65 97.3 92.50 | 1.31 | 1.60 1.66 1.66 14.45 87.9
109.0 91.53 | 1.70 | 0.20 0.29 0.29 45 2.12 87.60 103.0 92.33 | 1.48 | 1.40 1.45 1.45 5 12.54 85.7
115.0 91.88 | 1.35 | 0.09 0.23 0.23 30 1.18 56.55 109.0 91.46 | 2.35 | 0.19 0.28 0.28 3.94 87.6
118.0 91.73 | 1.50 | 0.44 0.48 0.48 2.18 82.60 115.0 91.81 | 2.00 | 0.51 0.55 0.55 4.98 56.6
121.0 91.93 | 1.30 | 0.00 0.00 0.00 0.00 82.60 118.0 91.69 | 212 | 0.43 0.47 0.47 2.98 82.6
129.0 92.68 | 0.55 | 0.29 0.36 0.36 1.38 28.55 121.0 91.91 | 1.90 | 0.19 0.28 0.28 2.92 82.6
135.0 92.33 | 0.90 | 0.23 0.32 0.32 10 1.82 82.55 129.0 92.66 | 1.15 | 0.91 0.96 0.96 10 7.65 28.6
142.0 92.53 | 0.70 | 0.12 0.25 0.25 0.73 83.70 135.0 92.16 | 1.65 | 0.57 0.62 0.62 10 6.51 82.6
1433 93.19 | 0.04 | 0.09 0.23 0.23 0.01 85.80 142.0 92.46 | 1.35 | 0.79 0.84 0.84 473 83.7
RWE 145.0 93.23 | 0.00 | 0.00 0.00 0.00 0.00 25.55 1433 92.86 | 0.95 | 0.21 0.29 0.29 0.56 85.8
148.0 9.66 94.58 62.60 RWE 146.1 93.81 | 0.00 | 0.00 0.00 0.00 0.00 25.6
153.01 964 9460 | [p5nk Surveyed on 6/26/07 ': 2L S
158.0 9.83 94.41 21.70
163.0 950 94.74 21.85 Reach 3, Lower, TR-7 - Bed profile comparison
168.0 8.44 95.80 82.55 99
RWP 174.7 7.93 96.31 11.90
1800 7.60 96.64 11.90 98 1 ——27-Jun-07
185.0 5.40 98.84 11.90 ——28-Jun-07
] 97 4 ——29-Jun-07
— =
| S
T
3
— o
— 3
[ Q
-8 7 22 37 52 67 82 97 112 127 142 157 172 187
Station (ft)
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Reach 3, Lower, TR-7
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Stream: Sultan R.
Site: Lower Reach 3
Habitat: Riffle
Transect: 7
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning's  Wetted WSE (Water Surface Elevation), Reach 3, Lower, TR-7 Average Velocity, Reach 3, Lower, TR-7
umber elocl n perimeter
(cfs) (ft) (F)  (ft/sec) (ft) 95.5 T
20 92.81 0.03 0.19 0.80 0.369 1179 | E g5 &
30 92.97 0.04 0.23 0.80 0.351 1233 | § i
42 93.11 0.04 0.26 0.80 0.333 1277 | S 945+ g
54.6 93.22 0.05 0.31 0.83 0.293 1313 | o 94.0 P <
65 93.30 0.05 035 0.86 0.269 1327 | 8 77T ‘§
80 93.40 0.06 0.40 0.88 0.243 133.9 g 935 - 2
100 93.51 0.06 047 091 0.217 1352 | @ : Calibrated WSE
120 93.61 0.07 053 092 0199 1364 | £980 /oo "
F A Measured WSE
140 93.69 0.08 059 0.93 0.183 1373 | = I e s S
160 93.76 0.08 0.65 0.94 0.170 1382 : ‘ ‘ ‘ ‘
176.0 93.81 0.09 069 095 0.161 138.7 0 200 40°F|0W (Cfse)oo 800 1000 Flow (cfs)
200 93.88 0.10 0.76 096 0.151 139.3
228 gigz 812 82‘11 833 81‘3‘1 1282 Froude Number (Fr), Reach 3, Lower, TR-7 VAF, Reach 3, Lower, TR-7
290 94.10 0.12 099 097 0123 1410 030 T 117
320 94.16 0.13 1.06 098 0.117 141.4 0.25 & 1.0 £
349.5 94.22 0.13 1.13 098 0.112 1417 | _ Tk 09
380 94.27 0.14 1.20 098 0.106 141.9 é 0.20 £ T
410 94.32 0.15 1.27 098 0.102 1422 | 3 5 w 087
440 | 9437 015 133 098 0098 1424 | g% < o7k
470 94.41 0.16 1.40 098 0.095 142.6 | 3 010 | 06 £
500 94.45 0.17 147 098 0091 1444 | % ; -
509.6 94.46 0.17 149 098 0089 1449 0.05 ¢ 0.5 ¢
550 94.52 0.18 157 098 0.085 147.7 0.00 + 04 f e
610 94.59 0.19 1.69 097 0.078 153.9 o 0 200 200 600 800 1000
680 94.66 0.21 1.83 097 0.072 159.0 Flow (cfs Flow (cfs)
750 | 9473 022 196 097 0068 1613 (cfs)
gig gjg% 8;2 g;g ggg gggi 1222 Manning's n, Reach 3, Lower, TR-7 Wetted perimeter (WP), Reach 3, Lower, TR-7
1000 94.95 0.26 239 095 0.058 166.5 180
% 160 -
c Q !
0 <] |
2 £ 140 l
g o | |
@ 8 | |
= £ 120 | | :
= | |
| |
100 | R |
0 200 400 600 800 1000
Flow (cfs) Flow (cfs)
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95.5

Comparison of Calibrated and Measured WSEs, Reach 3, Lower, TR-7

95.0

94.5 ~

94.0 ~

93.5 ~

Water Surface Elevation (ft)

93.0 +

92.5

O Measured WSE

—— Calibrated WSE

7/16/2008
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Stream:

Sultan R.

Site: Lower Reach 3

Date: 6/27/2007 Transect: TR6 Date: 6/28/2007 Date: 6/29/2007 Date: 10/19/2007
Habitat:  Riffle Flow: Low Habitat:  Riffle Flow: Mid Habitat:  Riffle Flow: High Habitat:  Riffle Flow: Highest
(1) Level Loop Survey (BM & HP) (1) Level Loop Survey (1) Level Loop Survey (1) Level Loop Surve
BM/HP BS HI FS Elev BM/HP BS HI FS Elev BM/HP BS HI FS Elev BM/HP BS HI FS Elev
(0 () () () () () () () () () () () () () () () () () (ft) ()
BM6 414 |104.14 100.00 BM6 4.12 104.12 100.00 BM6 4.03 [104.03 100.00 BM6 3.98 |103.98 100.00
HP6 3.71 |100.43 HP6 3.69 |100.43 HP6 3.60 (100.43 HP6 3.54 | 100.44
BM7 5.09 | 99.05 BM7 5.06 | 99.06 HP7 6.38 | 97.65 HP7
HP7 6.45 6.50 | 97.64 HP7 6.46 | 97.66 BM7 4.97 | 99.06 BM7
TP TP TP TP
HP7 6.45 104.09 HP7 6.30 103.96 HP1 4.94 104.00 HP1
HP6 3.67 |100.42 HP6 3.53 |100.43 HP6 3.57 [100.43 HP6
BM7 5.04 | 99.05 BM7 4.90 | 99.06 HP7 6.35 | 97.65 HP7
BM6 4.09 [100.00 BM6 3.96 |100.00 BM6 4.00 |100.00 BM6
Comment: Comment: Comment: Comment: 1/2 loop only using
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
TR Station Ave TR Station Ave TR Station Ave TR Station Ave
Location Sta Ave HI FS Rod | WSE | WSE Q Location Sta Ave HI FS Rod | WSE | WSE Q Location Sta Ave HI FS Rod | WSE | WSE Q Location Sta Ave HI FS Rod | WSE | WSE Q
W [ ® [ ® [ ® [ ® ] ® ] ®0]cs @) ® [ ® [ ® [ ™ ® ] ®]cs ® 1 ® [ @ [ ® [ ® ] O ®c ™ | ® [ ® [ ® [ ® [ ® ] @®[cH
LWSE 33.0 104.09| 10.95 [ 0.00 | 93.14 | 92.75 LWSE 29.0 103.96| 10.36 [ 0.00 | 93.60 | 93.27 LWSE 29.0 104.00| 10.09 93.91 | 93.55 LWSE 103.98| 12.56 | 2.16 | 93.58 | 93.74
72.0 11.13 | 0.00 | 92.96 72.0 72.0 10.59 | 0.00 | 93.37 203.3 72.0 10.45 93.55 3845 LWSE 12.39 | 2.57 | 94.16
142.0 11.93 ( 0.00 | 92.16 . 142.0 11.11 | 0.00 | 92.85 : 142.0 10.80 93.20 ) RWSE 11.34 | 0.84 | 93.48
RWSE 180.0 11.64 [ 0.00 | 92.45 RWSE 184.0 10.05 [ 0.00 | 93.91 184.0 10.76 93.24 Ave Q=
Note: Note: most water flowing between Sta=33 and Sta=143 Note: Note: most water flowing between Sta=29 and Sta=142 Note: Note: most water flowing between Sta=29 and Sta=142 Note: WSEs shot at ~12:40
Sta=180 has no flows, WSE not representative Sta=184 has no flows, WSE not representative Sta=184 has no flows, WSE not representative
(2.1) Longitudinal WSE Slope
" . . HI FS Rod | WSE
Location River Station
(ft) (ft) M | @
dis -100 104.00| 13.04 [ 0.00 | 90.96
uls 0 104.00 93.55
Ave Q= 72.0 Ave Q= 203.3 Ave Q= 384.5
Note: Note: Note:
WSE slope = NA WSE slope = NA WSE slope = 2.593%

(3) Meter and propeller ID for Velocity Correction

Meter ID:
Propeller ID:

4099

L_disl |

(4) 6/26/07 Level Loop Survey (BM & HP). Bank Survey

BM/HP BS HI FS Elev
(ft) (ft) (ft) @ | @
BM6 425 [104.25 100.00
HP6 3.82 |100.43
TP
HP6 3.81 [104.24
BM6 4.24 [100.00

Comment:

7/16/2008
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(3) Meter and propeller ID for Velocity Correction

Meter ID:

Propeller ID:

5750

6A

(3) Meter and propeller ID for Velocity Correction

Meter ID: __ 5750
Propeller ID: 6A

Level Loop WSE Survey
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Stream: |Sultan R. 27-Jun-07 28-Jun-07 29-Jun-07
Site:| Lower Reach 3 [ sta | FS |Ground| Depth Vel (ft/s Angle[ g | sta | FS [Ground| Depth Vel (ft/s) Angle[ q | Sta [ FS [Ground] Depth Vel (ftls) langld g
Transect:|6 ‘ (t) ‘ (t) ‘ (t) (ft) | Voaos| Vos [NVozoe NVos| Ave | (deg) | (cfs) | substrate ‘ (t) ‘ (ft) ‘ (ft) (ft) | Voans| Vos | NVoaos|NVos| Ave | (deg) | (cfs) | substrate ‘ (ft) ‘ (ft) ‘ (t) (ft) | Voans| Vos | NVoans|NVos| Ave |(deg)| (cfs) | substrate
Habitat: |Riffle
-10.0 1.02 103.22 18.80
Survey HI Q -4.0  3.44 100.80 18.55
Date (f) | (cfs) |LWP 1.0 561 98.63 Bank survey was conducted on 18.55
6/27/2007 [104.09] 72.0 50 657 9767 | |g/26/07 81.60
6/28/2007 | 103.96 | 203.3 10.0 6.70 97.54 81.80
6/29/2007 |104.00 | 384.5 150 7.16 97.08 81.85
6/26/2007| 104.24 20.0 8.29 95.95 81.60
250 9.79 9445 18.70
LWE 28.9 92.65 | 0.10 | 0.00 0.00 0.00 0.00 12.80 LWE 28.6 93.17 | 0.10 | 0.00 0.00 0.00 0.00 12.8 LWE 27.1 93.55 [ 0.00 | 0.00 0.00 0.00 0.00 12.8
31.0 92.35 | 0.40 | 0.23 0.32 0.32 0.26 21.65 28.9 92.77 | 0.50 | 0.08 0.19 0.19 0.12 12.8 28.6 93.05 [ 0.50 | 0.00 0.00 0.00 0.00 12.8
33.1 91.60 | 1.15 | 0.23 0.32 0.32 40 1.04 88.90 31.0 92.37 | 0.90 | 0.23 0.30 0.30 0.57 21.7 28.9 92.73 | 0.82 | 0.16 0.26 0.26 0.25 12.8
38.5 91.75 | 1.00 | 0.18 0.28 028 | 10 1.67 87.85 33.1 91.67 | 1.60 [ 0.59 0.64 0.64 3.82 88.9 31.0 92.40 | 1.15 | 0.28 0.33 0.33 0.80 217
45.1 92.20 | 0.55 [ 0.57 0.60 0.60 10 2.06 86.85 38.5 91.77 | 1.50 | 0.69 0.74 0.74 6.67 87.9 33.1 91.63 | 1.92 | 1.40 1.45 1.45 10.47 88.9
51.1 90.95 | 1.80 | 0.36 0.41 0.41 5 4.83 87.70 45.1 9222 | 1.05 | 110 1.15 115| 10 | 749 86.9 38.5 91.75 | 1.80 | 0.76 0.81 0.81 8.79 87.9
58.1 90.65 | 2.10 | 0.17 0.27 0.27 3.88 82.75 51.1 90.77 | 2.50 | 0.53 0.57 0.57 9.33 87.7 45.1 92.17 | 1.38 | 1.15 1.20 1.20 10.41 86.9
64.7 9145 | 1.30 | 1.22 1.24 124 | 45 5.32 86.90 58.1 90.62 | 2.65 | 0.29 [ 0.04| 0.34 |0.15| 0.24 4.41 82.8 51.1 90.67 | 2.88 | 0.45 | 1.74| 0.49 | 1.80( 1.15 2145| 877
67.4 91.90 | 0.85 | 0.90 0.92 0.92 30 237 86.80 64.7 91.67 | 1.60 | 1.62 1.68 1.68 40 9.57 86.9 58.1 90.57 | 2.98 | 0.90 | 0.19 0.95 0.28 | 0.62 12.50 82.8
717 91.85| 0.90 | 1.11 113 113 | 40 2.93 85.70 67.4 92.02 | 1.25 | 113 1.18 118 | 30 | 447 86.8 64.7 91.65 | 1.90 | 2.95 3.03 3.03 | 30 [23.18| 86.9
749 92.05 | 0.70 | 0.05 0.16 0.16 0.46 86.80 71.7 91.87 | 1.40 | 1.30 1.35 1.35 40 5.43 85.7 67.4 91.94 | 1.61 | 1.78 1.84 1.84 | 40 | 7.96 86.8
79.9 92.25 | 0.50 [ 0.35 0.41 0.41 0.74 86.85 749 91.82 | 1.45 | 0.25 0.32 0.32 1.87 86.8 717 91.84 | 1.71 | 1.33 1.38 1.38 | 40 | 6.79 85.7
82.2 92.25 | 0.50 | 1.86 1.90 1.90 25 2.32 86.90 79.9 92.27 | 1.00 | 1.27 1.32 1.32 4.82 86.9 749 91.76 | 1.79 | 1.21 1.26 1.26 9.23 86.8
85.3 92.15 | 0.60 | 0.35 0.41 0.41 1.19 86.90 822 92.37 | 0.90 | 2.89 2.97 297 | 25 | 6.54 86.9 79.9 92.17 | 1.38 | 1.40 1.45 145 7.32 86.9
92.0 92.25 | 050 | 3.43 3.50 3.50 10 8.61 86.90 85.3 92.22 | 1.05 | 1.27 1.32 1.32 6.79 86.9 82.2 92.20 | 1.35 | 3.23 3.31 3.31 12.06 86.9
95.3 92.15 | 0.60 [ 0.09 0.23 0.23 0.88 82.70 92.0 9242 | 0.85 | 3.91 3.99 3.99 16.95| 86.9 85.3 9219 | 1.36 | 1.32 1.37 137 9.14 86.9
105.1 92.15 | 0.60 | 0.86 0.88 0.88 3.58 88.90 95.3 92.27 | 1.00 | 0.39 0.43 0.43 2.84 82.7 92.0 92.35 | 1.20 | 3.35 3.43 3.43 20.58 86.9
108.9 9220 | 0.55 | 1.61 1.64 1.64 5.92 48.55 105.1 92.02 | 1.25 | 1.32 1.37 137 1166 88.9 95.3 92.30 | 1.25 | 0.16 0.26 0.26 211 82.7
118.2 92.65 | 0.10 | 0.00 0.00 0.00 0.00 84.60 108.9 92.22 | 1.05 | 2.69 2.77 277 19.03 48.6 105.1 91.95 | 1.60 | 2.27 2.34 2.34 25.48 88.9
1225 92.25 | 0.50 | 0.46 0.50 0.50 2.09 75.55 118.2 92.47 | 0.80 | 0.01 0.04 0.04 0.20 84.6 108.9 92.17 | 1.38 | 2.82 2.90 2.90 26.20| 48.6
134.9 9255 | 0.20 | 0.54 0.58 0.58 85 0.11 46.55 122.5 92.27 | 1.00 | 0.83 0.88 0.88 7.39 75.6 118.2 92.50 [ 1.05 | 0.46 0.50 0.50 3.57 84.6
145.4 92.45 | 0.30 | 1.01 1.03 1.03 3.12 86.60 134.9 92.67 | 0.60 [ 1.29 1.34 134 | 85 | 0.80 46.6 1225 9222 | 1.33 | 1.12 117 117 1298| 756
155.1 92.45| 030 | 1.75 1.79 1.79 4.31 58.55 145.4 92.47 | 0.80 | 1.66 1.72 1.72 13.90 86.6 134.9 92.73 | 0.82 | 1.08 1.13 113 [ 30 | 9.19 46.6
161.5 91.95 | 0.80 | 1.64 1.67 1.67 10.30 | 86.70 155.1 92.37 | 0.90 [ 0.95 1.00 1.00 7.28 58.6 145.4 92.27 | 1.28 | 1.94 2.01 2.01 25.94| 86.6
170.5 91.75 | 1.00 | 0.45 0.49 0.49 25 2.32 83.80 161.5 91.97 | 1.30 | 1.40 1.45 1.45 14.55 86.7 155.1 92.25 | 1.30 | 1.56 1.62 1.62 16.93 58.6
171.9 92.05 | 0.70 [ 0.00 0.00 0.00 0.00 83.90 170.5 9142 | 1.85 | 1.80 1.86 1.86 17.93| 8338 161.5 91.95 | 1.60 | 2.86 2.94 2.94 36.20| 86.7
177.7 92.45 | 0.30 | 0.53 0.57 0.57 0.66 86.85 171.9 92.07 | 1.20 | 154 1.60 1.60 6.90 83.9 170.5 91.34 | 2.21 | 2.13 220 2.20 25.28 83.8
179.7 92.25 | 0.50 | 0.83 0.85 0.85 1.04 84.75 1777 92.67 | 0.60 [ 2.32 2.39 2.39 5.60 86.9 171.9 92.02 | 1.53 | 2.68 2.76 2.76 1519 839
182.6 92.65 | 0.10 | 0.00 0.00 0.00 0.00 88.90 179.7 92.27 | 1.00 | 1.72 1.78 1.78 4.37 84.8 177.7 92.49 | 1.06 | 2.44 2.51 251 10.40 86.9
RWE 183.5 92.65 | 0.10 [ 0.00 0.00 0.00 0.00 82.65 182.6 92.67 | 0.60 | 0.43 0.47 0.47 0.53 88.9 179.7 92.23 | 1.32 | 2.06 2.13 2.13 6.88 84.8
192.0 1150 92.74 65.55 183.5 92.77 | 0.50 | 1.10 1.15 1.15 0.66 82.7 182.6 92.65 | 0.90 | 1.22 1.27 1.27 217 88.9
198.0 10.74 93.50 23.55 184.9 93.17 | 0.10 | 0.00 0.00 0.00 0.00 82.7 183.5 92.65 | 0.90 | 0.85 0.90 0.90 0.94 82.7
2050 1020 9404 | [Bank survey was conducted on 28.60 186.0 93.97 | -0.70 82.7 184.9 93.45 | 0.10 | 0.00 0.00 0.00 000 | 827
210.0 10.17 94.07 6/26/07 21.60 186.9 92.87 | 0.40 | 0.00 0.00 0.00 0.00 82.7 186.0 94.05 | -0.50 82.7
RWP 2155 865 95.59 12.60 188.3 93.12 | 0.15 | 0.00 0.00 0.00 0.00 65.6 186.9 93.15 [ 0.40 | 0.10 0.20 0.20 0.06 82.7
217.0 535 98.89 11.90 192.2 92.95 | 0.32 | 0.69 0.74 0.74 0.82 236 188.3 93.07 | 0.48 | 0.33 0.38 0.38 0.48 65.6
2185 850 95.74 21.70 |[|RWE 195.2 93.27 | 0.00 | 0.00 0.00 0.00 0.00 65.6 192.2 93.01 [ 0.54 | 1.65 171 1.71 3.19 65.6
224.0 6.69 97.55 11.90 195.2 93.27 | 0.28 | 1.04 1.09 1.09 | 60 | 0.39 236
235.0 3.15 101.09 11.90 RWE 197.3 93.55 [ 0.00 | 0.00 0.00 0.00 0.00 23.6
Reach 3, Lower, TR6 - Bed profile comparison 1 —
103 [ ]
102 1 ——27-Jun-07 1 —
101 4 ——28-3un-07 | —
100 4 ——29-Jun-07 . |
= 99 4 [ ]
1S a
[=]
§ 97 4
3 961
[]
3 95 4
< 94
93 4
92 |
91 4
90 T T T T T T T T T T T T
-10 10 30 50 70 90 110 130 150 170 190 210 230
Station (ft)
I I T
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Stream: Sultan R.

Site: Lower Reach 3
Habitat: Riffle
Transect: 6
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning's  Wetted WSE (Water Surface Elevation), Reach 3, Lower, TR-6 Average Velocity, Reach 3, Lower, TR-6
umber elocl n perimeter
(cfs) (ft) (F)  (ft/sec) (ft) 9451
20 92.43 0.09 0.36 0.81 0.403 1145 | € ¥
30 92.56 012 045 081 0324 1381 | §907
42 92.67 0.13 0.53 0.80 0.294 1510 | ¢ 035 | g
54.6 92.76 0.14 060 0.81 0.282 1552 | § °° T <
65 92.83 0.14 0.64 0.80 0.285 155.6 | § 930 | §
80 92.91 0.14 0.70 0.81 0.279 157.1 g ST ©
100 93.00 0.15 0.76  0.80 0.279 1598 | @ o5/ Calibrated WSE
120 93.07 0.15 0.82 0.81 0.273 1623 | & 777
o [ A Measured WSE
140 93.14 0.15 0.87 0.80 0.272 1648 | = P S s e S
Jeo | 9319 016 092 080 0270 1662 o a0 a0 &0 80 1000 0 w0 a0 &0 w0 100
200 93.29 0.17 1.04 083 0253 1674 Flow (cfs) Flow (cfs)
228 ggig 812 1;? 82? 8;‘3‘? 122‘11 Froude Number (Fr), Reach 3, Lower, TR-6 VAF, Reach 3, Lower, TR-6
290 93.47 0.20 1.30 089 0221 169.8 127
320 93.52 0.21 1.38 090 0212 171.0 [
349.5 93.56 0.22 147 092 0.202 172.3 | _ 1.0 1
380 93.60 0.23 155 094 0.195 173.1 é [
410 93.64 0.24 1.63 095 0.188 1738 | 3 TR t
440 93.68 0.25 1.70 096 0.183 1746 | 2 g~ :
470 93.71 0.25 1.78 097 0177 1751 | 3 i
500 93.75 0.26 1.85 098 0.173 1758 | “* 06—~ — - -1
509.6 93.76 0.26 1.87 098 0172 176.0 r
550 93.80 0.27 1.97 1.00 0.165 176.8 04 L ‘ ‘ ‘ ‘ ‘
g;g gg-gg 8-;;’ ;-;g 1-8; 8-123 1;;-2 0 200 400 600 800 1000 0 200 400 600 800 1000
750 | 9397 032 242 105 0142 1799 Flow (cfs) Flow (cfs)
gig gjgg ggg g?g 18; 8125 12(6)2 Manning's n, Reach 3, Lower, TR-6 Wetted perimeter (WP), Reach 3, Lower, TR-6
1000 | 9414 0.38 294 110 0122 1865 045 1 200 T
0.40 1 om0l -
c 0.35 T § E
%030 4 £ 160 | |
_ [ I r | |
£ 0.25 L & 140 ,E | |
© r kel | |
= 0.20 £ L g ; ;
b 2 120 | ‘
0.15 * r | |
010 § 100 + | — |
0 0 200 400 600 800 1000
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs, Reach 3, Lower, TR-6

94.4
94.2
94.0
93.8
93.6
93.4
93.2

93.0

Water Surface Elevation (ft)

O Measured WSE

92.8 + — Calibrated WSE

92.6

92.4

92.2 ! : : : : ? : : : : ? : : : : ? : : : : f \
0 200 400 600 800 1000 1200

Flow (cfs)

7/16/2008 WSE comp 2 - Sultan_Lower Reach 3_TR6.xIs



Stream:

Habitat:

Sultan R.

6/27/2007
Pool

ower Reach 3/TR5

Trabnsect: 5

Flow:

Low

(1) Level Loop Surve!
BS

(BM & HP)
HI | Fs

BM/HP Elev
(ft) (ft) (ft) (ft) (ft)
BM 110 [101.10 100.00

HP5 0.62 |100.48

™

HP5 088 |101.36

BM 1.36 |100.00
Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 6/28/2007

Habitat: Pool Flow: Mid
(1) Level Loop Surve
BM/HP BS HI FS Elev
() () () () ()
BM 157 101.57 100.00
HP5 1.09 |100.49
™
HP5 1.07 101.55
BM 1.55 |100.00
Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 6/29/2007

Habitat: ~ Pool Flow: High
(1) Level Loop Surve!

BM/HP BS HI FS Elev
() () () () ()
BM 155 |101.55 100.00
HP5 0.89 1.07 |100.48
™
HP5 0.89 |101.38
BM 1.38 |100.00

Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 10/19/2007

Habitat: Pool Flow: Highest
(1) Level Loop Survey

BM/HP BS HI FS Elev
() () () () ()
BM 0.84 100.84 100.00
HP5 0.38 | 100.46
™
HP5
BM

Comment: 1/2 level loop only

(2) Water Surface Elevation (WSE) Survey

TR Station Ave TR Station Ave TR Station Ave TR Station Ave
Location Sta Ave HI FS Rod | WSE |WSE| Q Location Sta Ave HI FS Rod | WSE |WSE| Q Location Sta Ave HI FS Rod | WSE [WSE| Q Location Sta Ave HI FS Rod | WSE | WSE Q
(ft) (ft) (ft) () () M 1 (@ [ (cfs) () (ft) (ft) @ [ @ | @ | @ [(cfs) () () (f) (ft) M 1 @ [ @ [l (ft) (ft) () () () () () | (cfs)
LWSE 15.0 101.36| 7.55 | 0.00 | 93.81 | 93.81 LWSE 101.55| 6.67 | 0.00 | 94.88 | 94.88 169.9 LWSE 101.38| 5.72 [ 0.00 | 95.66 | 95.65 LWSE 100.84| 4.92 0.22 | 96.14 | 96.12
RWSE 102.0 7.55 | 0.00 | 93.81 n/a ) RWSE 5.74 | 0.00 | 95.64 RWSE 4.75 0.00 | 96.09
Ave Q=
(2.1) Longitudinal WSE Slope Note: WSE measurements completed at ~1:07
. . : HI FS Rod | WSE
Location |  River Station
() (ft) M 1 @
u/s 0 95.65
d/s -100 101.38] 5.85 | 0.00 | 95.53
Ave Q= Ave Q= 169.9 Ave Q=
Note: Note: Note:
WSE slope = NA WSE slope = NA WSE slope = 0.120%

(3) Meter and propeller ID for Velocity Correction

Meter ID:

NA

Propeller ID: NA

(4) 6/26/07 Level Loop Survey (BM

BM/HP BS HI FS Elev
(ft) (ft) (ft) (ft) ()
BM 1.44 |101.44 100.00
HP5 0.95 |100.49
™
HP5 0.89 |101.38
BM 1.38 |100.00

Comment:

7/16/2008
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HP). Bank Survey

(3) Meter and propeller ID for Velocity Correction

Meter ID:
Propeller ID:

4099

5|

(3) Meter and propeller ID for Velocity Correction

Meter ID: NA

Propeller ID: NA

Level Loop WSE Survey
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Stream: |Sultan R. | 27-Jun-07 28-Jun-07 29-Jun-07
Site:|Lower Reach 3/TR5 | Sta | FS [Ground] Depth Vel (ft/s] Angle] q | Sta [ FS [Ground] Depth Vel (ft/s) Angle] ¢ | sta | FS [Ground| Depth Vel (ft/s) langld g
Transect:|5 ‘ (ft)‘ (ft) ‘ (f) | () |Voaos| Vos [NVoaos NVos| Ave | (deg) | (cfs) | substrate ‘ (ft) ‘ (ft) ‘ (ft) | () |Voaos| Vos | NVoaos|NVos| Ave | (deg) | (cfs) | substrate ‘ (ft) ‘ (t) ‘ (ft) (ft) [Voans| Vos | NVoaos|NVos| Ave |(deg)| (cfs) | substrate
Habitat: Pool
-3.0 025 101.13 11.90
Survey HI Q -1.0 1.04 100.34 11.90
Date ") | () LWP 10 169 99.69 1875
6/27/2007 |101.36 1.9 203 99.35 81.85
6/28/2007 | 101.55| 169.9 25 160 99.78 81.95
6/29/2007 |101.38 42 378 97.60 18.55
6/26/2007| 101.38 6.0 414 97.24 81.60
8.0 559 9579 18.75
11.0 6.86 94.52 18.70
LWE 113 94.88 | 0.00 [ 0.00 0.00 0.00 0.00 | 18.65
16.0 92.68 | 2.20 | 0.00 0.00 0.00 0.00 18.80
20.0 91.83 | 3.05 | 0.06 0.19 0.19 2.65 | 11.90
25.0 91.68 | 3.20 | 0.20 0.29 0.29 4.70 11.90
30.0 91.38 | 3.50 | 0.32 0.38 0.38 6.72 | 11.90
35.0 90.48 | 4.40 | 0.17 0.27 0.27 5.98 11.90
40.0 89.78 | 5.10 | 0.13 0.24 0.24 6.13 | 26.85
45.0 89.88 [ 5.00 | 0.59 0.62 0.62 15.49 | 78.60
50.0 88.38 | 6.50 | 1.03 1.05 1.05 34.14( 22.90
55.0 86.38 | 8.50 [ 0.54 0.58 0.58 2444 4755
60.0 85.88 | 9.00 | 1.04 1.06 1.06 47.74| 24.60
65.0 85.88 [ 9.00 | 0.70 0.72 0.72 32.35( 22.90
70.0 85.88 | 9.00 | 0.32 0.38 0.38 17.28| 22.90
Reach 3, Lower, TR5 - Bed profile comparison 75.0 88.58 [ 6.30 | 0.05 0.16 0.16 5.07 | 22.90
103 80.0 89.88 | 5.00 | -0.18 -0.28 -0.28 -7.07| 11.90
85.0 89.68 [ 5.20 | -0.25 -0.33 -0.33 -8.65 | 12.70
101 = 28-Jun-07 90.0 90.13 | 4.75 | -0.31 -0.38 -0.38 -8.98 | 12.70
——29-Jun-07 95.0 91.88 | 3.00 | -0.29 -0.36 -0.36 -5.72 | 81.60
99 —— 29-Jun-07 100.6 9343 | 1.45 | -0.17 -0.27 -0.27 -2.45| 81.70
RWE 107.4 94.63 [ 0.25 | 0.00 0.00 0.00 0.00 18.65
£ 971 108.8 4.27 97.11 81.60
g RWP 109.9 399 97.39 18.70
£ 99 1150 172 99.66 81.70
H 117.0 0.35 101.03 81.70
L o3 7 —
- . R
o 911 — —
89 N S
87 4 | .
85 T T T T T T T T T T T T ] ]
-10 0 10 20 30 40 50 60 70 80 90 100 110 120 - |
Station (ft) — —
7/16/2008
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Reach 3, Lower, TR-5
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Stream: Sultan R.

Site: Lower Reach 3/TR5
Habitat: Pool
Transect: 5
Flow: Mid
0 Ca\lli\?é?zted ,\ljroukc)]e CVTra_%; VAF Manning’s ertted WSE (Water Surface Elevation), Reach 3, Lower, TR-5 Average Velocity, Reach 3, Lower, TR-5
umber elocl n perimeter
(cfs) (f) (Fry  (ft/sec) () 98.0 1
20 93.14 0.01 0.06 0.18 1.902 86.8 g [
30 93.39 001 009 025 1400 884 | 5§07
42 93.62 0.01 0.12 0.33 1.087 90.2 g 96.0 [ g
54.6 93.82 0.01 015 041 0.89% 917 | © >V T ‘ <
65 93.95 0.01 0.17 0.47 0.786 92.9 g 95.0 T I "§
80 94.12 0.02 020 056 0.676 94.2 g . | 2
100 94.32 0.02 024 0.67 0575 958 | D ol S o Calibrated WSE
120 94.49 0.02 0.28 0.77  0.505 97.2 % T I & Measured WSE
140 94.63 0.03 031 087 0451 988 |3 ./ . | I e
160 94.77 0.03 035 096 0411 99.8 ' ‘ ‘ ‘ ‘
1760 | 9486 003 037 104 0385 1005 0 200 40°F|0W (Cfg)oo 800 1000 Fow 9
200 95.00 0.03 0.41 1.15 0.353 101.1
228 gg;: 882 ggi 122 823? 18;? Froude Number (Fr), Reach 3, Lower, TR-5 VAF, Reach 3, Lower, TR-5
290 95.42 004 055 153 0277 1026 012 ¢ 5071
320 95.54 0.05 0.60 1.65 0.259 103.1 0.10 I L
3495 | 95.64 005 064 176 0245 1035 | _ | F S
380 95.75 0.05 0.68 1.88 0.232 103.8 é 0.08 + 3.0 T
410 95.85 0.05 0.72 199 0.221 104.2 2 b w L
440 | 9594 006 076 210 0211 1044 | g %7 S o
470 96.03 0.06 0.80 221 0202 1047 | 3 o4 | ST
500 96.11 0.06 0.84 232 0194 1049 |“ ; 10 -—--
509.6 | 96.14 006 085 235 0192 1050 0.02 1 B
550 96.24 007 091 249 0183 1053 0.00 & 00 &
610 | 96.39 0.07 098 269 0171 1057 o 0 200 200 600 800 1000
680 96.55 0.07 1.07 292 0.160 106.2 A ‘ Flow (cfs)
750 | 9669 008 115 3.14 0150 106.6 ow (cfs)
gig ggg: 883 igg 222 gig; 18;2 Manning's n, Reach 3, Lower, TR-5 Wetted perimeter (WP), Reach 3, Lower, TR-5
1000 97.15 0.1 143 389 0.125 108.0 110 ¢ w w
~ 105 £
g b
c % 100 +
0 [
g £ o
£ o .
g g %0
@ 5
= 85
80 +
0 200 400 600 800 1000 0
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs, Reach 3, Lower, TR-5

97.5
97.0
96.5
96.0
95.5
95.0

94.5

Water Surface Elevation (ft)

94.0 — O Measured WSE
—— Calibrated WSE

93.5

93.0 |

92.5 I : : : : ? : : : : ? : : : : ? : : : : f \
0 200 400 600 800 1000 1200

Flow (cfs)
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Stream: Sultan R.
Site: Lower Reach 3

Date: 6/27/2007 Transect: TR4

Habitat:  Glide Flow: Low
(1) Level Loop Survey (BM & HP)

BM/HP BS HI FS Elev
() () (ft) (ft) ()
BM 254 102.54 100.00
HP4 3.15 | 99.39
TP
HP4 313 102.52
BM 2.52 100.00

Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 6/28/2007

Habitat:  Glide Flow: Mid
(1) Level Loop Survey
BM/HP BS HI FS Elev
(ft) (ft) (ft) (ft) ()
BM 2.30 102.30 100.00
HP4 291 | 99.39
TP
HP4 2.88 102.27
BM 2.27 |100.00
Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 6/29/2007

Habitat:  Glide Flow: High
(1) Level Loop Surve!

BM/HP BS HI FS Elev
(f) (ft) () () (ft)
BM 241 |102.41 100.00
HP4 3.05 3.02 | 99.39
TP
HP4 3.05 |102.44
BM 2.44 ]100.00

Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 10/19/2007

Habitat:  Glide Flow: Highest
(1) Level Loop Survey

BM/HP BS HI FS Elev
(f) () () () (f)
BM 233 102.33 100.00
HP4 294 99.39
TP

HP3
BM

Comment: 1/2 loop only

(2) Water Surface Elevation (WSE) Survey

TR Station Ave TR Station Ave TR Station Ave TR Station
Location STA Ave HI FS Rod | WSE |[WSE| Q Location STA Ave HI FS Rod | WSE |[WSE| Q Location STA Ave HI FS Rod | WSE [WSE| Q Location STA Ave HI FS Rod WSE__|Ave WSE Q
(ft) (ft) (ft) @ 1 @ [ @ | @ |(f (ft) (ft) (ft) (ft) @ [ @ | @ |(fs) (ft) (ft) (ft) @ 1 @ | @ [ @ | () (ft) (ft) (ft) (ft) (ft) _(f) _(f) (cfs)
LWSE 15.0 102.52( 8.25 94.27 | 94.27 50.0 LWSE 10.0 102.27( 7.24 | 0.00 [ 95.03 [ 95.03 179.9 LWSE 11.0 102.44( 6.89 | 0.00 | 95.55 | 95.55 3329 LWSE 102.33 7.52 1.13 95.94 95.94
RWSE 113.0 8.26 94.26 ) ) RWSE 116.0 6.89 | 0.00 | 95.55 ) RWSE 102.33 6.42 0.02 95.93
Ave Q=
(2.1) Longitudinal WSE Slope Note: WSE measurements completed at ~1:30
. " HI FS Rod | WSE
Location River Station
(ft) @ 1 ® | @
dis -100 102.44( 6.95 | 0.00 | 95.49
uls 100 102.44| 6.87 | 0.00 | 95.57
Ave Q= 50.0 Ave Q= 179.9 Ave Q= 3329
Note: Note: Note:
WSE slope = NA WSE slope = NA WSE slope = 0.0400%

(3) Meter and propeller ID for Velocity Correction

Meter ID: __4099
Propeller ID: 4B

(4) 6/26/07 Level Loop Survey (BM & HP). Bank Surve)
BM/HP BS HI FS Elev
(ft) (ft) (ft) (ft) (ft)

BM 2.54 102.54 100.00
HP1 3.6 | 99.38
™
HP1 3.24 |[102.62
BM 2.63 | 99.99
Comment:
7/16/2008
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(3) Meter and propeller ID for Velocity Correction

Meter ID: __ 5750
Propeller ID: _ 6A

(3) Meter and propeller ID for Velocity Correction

Meter ID:__ 5750
Propeller ID: 6A

Level Loop WSE Survey
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Stream: |Sultan R. 27-Jun-07 28-Jun-07 29-Jun-07
Site:| Lower Reach 3 [ sta | FS |Ground| Depth Vel (ft/s Angle[ g | sta | FS [Ground| Depth Vel (ft/s) Angle[ q | Sta [ FS [Ground] Depth Vel (ftls) langld g
Transect: |4 ‘ (t) ‘ (t) ‘ (t) (ft) | Voaos| Vos [NVozoe NVos| Ave | (deg) | (cfs) | substrate ‘ (t) ‘ (ft) ‘ (ft) (ft) | Voans| Vos | NVoaos|NVos| Ave | (deg) | (cfs) | substrate ‘ (ft) ‘ (ft) ‘ (t) (ft) | Voans| Vos | NVoans|NVos| Ave |(deg)| (cfs) | substrate
Habitat: | Glide
-12.0 0.65 101.97 11.90
Survey HI Q -10.0 1.92 100.70 11.90
Date | (f) | (cfs) 90 195 10067 11.90
6/27/2007 |102.52| 50.0 -8.0 155 101.07 81.90
6/28/2007 | 102.27 | 179.9 -6.3 350 99.12 18.80
6/29/2007 |102.44|332.9 |LWP 1.0 4.82 97.80 11.90
6/26/2007| 102.62 50 565 96.97 21.80
8.0 6.25 96.37 21.60
9.4 866 93.96 18.80 LWE 95 94.48 | 0.55 | 0.00 0.00 0.00 0.00 24.9
LWE 9.6 93.97 | 0.30 [ 0.00 0.00 0.00 0.00 24.90 9.6 94.48 | 0.55 [ 0.00 0.00 0.00 0.00 24.9 LWE 9.6 94.00 [ 1.55 | 0.00 0.00 0.00 0.00 24.9
14.0 94.17 | 0.10 | 0.00 0.00 0.00 0.00 23.95 14.0 94.20 | 0.83 | 0.00 0.00 0.00 0.00 24.0 14.0 94.23 | 1.32 | 0.00 0.00 0.00 0.00 24.0
19.0 93.97 | 0.30 | 0.06 0.19 0.19 0.26 56.55 19.0 94.03 | 1.00 | 0.49 0.53 0.53 2.39 56.6 19.0 93.99 | 1.56 | 0.76 0.81 0.81 5.71 56.6
23.0 94.07 | 0.20 | 0.06 0.19 0.19 0.15 56.60 23.0 94.03 | 1.00 | 0.67 0.72 0.72 2.88 56.6 23.0 93.97 | 1.58 | 0.86 0.91 0.91 5.78 56.6
27.0 93.47 | 0.80 | 0.04 0.13 0.13 0.41 26.80 27.0 93.48 | 1.55 | 0.49 0.53 0.53 3.30 26.8 27.0 93.45 | 2.10 | 0.89 0.94 0.94 7.94 26.8
31.0 92.92 | 1.35 | 0.06 0.19 0.19 1.04 23.85 31.0 92.90 | 213 | 0.45 0.49 0.49 4.17 23.9 31.0 92.90 | 2.65 | 0.84 | 0.75 0.89 0.80 | 0.85 9.00 23.9
35.0 92.45 | 1.82 | 0.06 0.19 0.19 141 23.95 35.0 9248 | 2.55 | 0.58 [ 0.63| 0.63 | 0.68 | 0.65 6.66 24.0 35.0 9243 | 312 | 0.85 | 0.86| 0.90 |0.91( 0.91 11.36| 24.0
39.0 92.42 | 1.85 | 0.18 0.28 0.28 2.09 27.90 39.0 92.48 | 2.55 | 0.59 [ 0.72 0.64 0.77 | 0.70 7.19 27.9 39.0 92.45 | 3.10 | 0.84 | 0.90 0.89 0.95 | 0.92 11.47 27.9
43.0 92.47 | 1.80 | 0.16 0.26 0.26 1.90 67.55 43.0 9243 | 2.60 | 0.48 [ 0.68| 0.52 |0.73| 0.63 6.51 67.6 43.0 9240 | 315 | 0.84 | 0.75| 0.89 | 0.80  0.85 10.70| 67.6
47.0 92.72 | 1.55 | 0.17 0.27 0.27 1.69 75.60 47.0 92.73 | 2.30 | 0.54 0.58 0.58 5.38 75.6 47.0 92.64 | 291 | 0.67 | 0.76 0.72 0.81| 0.77 8.93 75.6
51.0 92.47 | 1.80 | 0.21 0.30 0.30 2.15 65.55 51.0 9243 | 2.60 | 0.62 [ 0.61| 0.67 | 0.66 | 0.66 6.90 65.6 51.0 9242 | 313 | 0.82 | 0.67 | 0.87 | 0.72 | 0.80 9.99 65.6
55.0 91.97 | 230 | 0.24 0.32 0.32 2.98 24.60 55.0 91.88 | 3.15 [ 0.75 | 0.65 0.80 0.70 | 0.75 9.47 24.6 55.0 91.88 | 3.67 | 1.25 | 1.33 1.30 138 | 1.34 19.68 24.6
59.0 91.47 | 2.80 | 0.22 [ 023 | 0.31 | 0.32 | 0.31 2.62 23.70 59.0 9143 | 3.60 | 0.46 [ 0.85| 0.50 |[0.90| 0.70 7.59 237 59.0 9139 | 416 | 158 [ 1.77| 164 |1.83]| 174 21.66| 237
61.0 91.22 | 3.05 | 0.26 | 0.21 | 0.34 | 0.30 | 0.32 2.90 34.60 61.0 91.18 | 3.85 | 1.10 | 0.92 1.15 0.97 | 1.06 12.27 34.6 61.0 91.40 | 4.15 2.20 27.39 34.6
65.0 90.72 | 3.55 | 0.28 [ 0.31 | 0.35 | 0.38 | 0.36 9.69 34.70 65.0 90.73 | 4.30 110 35.48| 347 65.0 90.90 | 4.65 220 76.73| 347
76.0 90.07 | 420 | 0.24 [ 0.37 | 0.32 | 0.42 | 0.37 12.53 87.75 76.0 90.08 | 4.95 1.10 43.56 87.8 76.0 90.25 | 5.30 1.50 63.60 87.8
81.0 92.27 | 2.00 | 0.22 0.31 0.31 3.08 88.90 81.0 9228 | 275 | 0.63 [ 0.70| 0.68 |[0.75| 0.72 9.84 88.9 81.0 9245 | 3.10 | 0.64 | 0.63 | 0.69 | 0.68 | 0.68 10.60| 88.9
86.0 92.37 | 1.90 | 0.13 0.24 0.24 2.28 87.90 86.0 92.33 | 2.70 | 0.14 | 0.16 0.24 0.26 | 0.25 3.39 87.9 86.0 92.30 | 3.25 | 0.32 | 0.36 0.37 0.41| 0.39 6.33 87.9
91.0 92.92 | 1.35 | 0.08 0.22 0.22 1.49 21.60 91.0 92.88 | 2.15 [ 0.15 0.25 0.25 271 216 91.0 9291 | 264 | 0.26 | 0.34| 0.32 | 0.39( 0.36 4.70 21.6
96.0 92.27 | 2.00 | 0.02 0.06 0.06 0.64 12.70 96.0 92.23 | 2.80 | 0.14 | 0.16 0.24 0.26 | 0.25 3.52 12.7 96.0 92.22 | 3.33 | 0.24 | 0.35 0.31 0.40 | 0.35 5.89 12.7
101.0 92.27 | 2.00 | 0.02 0.06 0.06 0.64 18.60 101.0 92.03 | 3.00 | 0.12 [ 0.15| 0.23 |0.25| 0.24 3.58 18.6 101.0 91.97 | 358 | 0.29 [ 0.28 | 0.34 |0.33| 0.34 6.05 18.6
106.0 92.37 | 1.90 | 0.00 0.00 0.00 0.00 81.70 106.0 92.60 | 2.43 | 0.16 0.26 0.26 3.13 81.7 106.0 92.38 | 3.17 | 0.48 | 0.23 0.52 0.30 | 0.41 6.51 81.7
111.0 93.37 | 0.90 | 0.00 0.00 0.00 0.00 81.60 111.0 93.13 | 1.90 | 0.00 0.00 0.00 0.00 81.6 111.0 93.15 | 2.40 | 0.30 0.35 0.35 2.88 81.6
RWE 112.8 94.27 | 0.00 | 0.00 0.00 0.00 0.00 18.70 112.8 93.93 | 1.10 | 0.00 0.00 0.00 0.00 18.7 112.8 93.85 [ 1.70 | 0.00 0.00 0.00 0.00 18.7
113.0 829 94.33 18.55 |[RWE 115.8 95.03 | 0.00 [ 0.00 0.00 0.00 0.00 18.6 115.8 95.25 | 0.30 | 0.00 0.00 0.00 0.00 11.9
117.0 6.97 95.65 11.90 RWE 116.7 95.55 [ 0.00 | 0.00 0.00 0.00 0.00 11.9
121.0 555 97.07 11.90
RWP 127.1 4.04 98.58 11.90
132.0 259 100.03 14.65
137.0 1.36 101.26 11.90
Reach 3, Lower, TR4 - Bed profile comparison ]
102
101 4 ——27-Jun-07 —
1004 —Sanor —
99 4 B
= 98- —
s 971 ]
g 96 4 ]
© 954 1
3 .
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% —
. -15 -5 5 15 25 35 45 55 65 75 85 95 105 115 125 135
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Stream: Sultan R.
Site: Lower Reach 3
Habitat: Glide
Transect: 4
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning's  Wetted WSE (Water Surface Elevation), Reach 3, Lower, TR-4 Average Velocity, Reach 3, Lower, TR-4
umber elocl n perimeter
(cfs) (ft) (Fr)  (ft/sec) (ft) 97.0 1
20 93.69 0.02 014 095 0.892 87.0 | €965+
30 93.90 0.03 019 0.97 0.721 889 | § 96.0 &
42 94.10 0.03 0.24 0.98 0.569 1011 | 8 T} g
54.6 94.25 0.04 029 0.99 0.490 105.2 | g 955 <
65 94.36 0.04 032 0.99 0451 105.9 | 8 950 | g
80 94.50 0.05 0.37 0.99 0.409 106.9 g : g
100 94.64 005 043 100 0364 1077 | @ 945 ¢ Calibrated WSE
120 94.77 0.06 049 1.00 0.332 1083 | 8940 +/---------- - + Measured WSE
140 94.88 0.06 054 1.01 0.306 108.9 39355‘””HHHH‘_H‘_H
leo | 47 007 060 101 0284 1004 o w0 a0 o w0 1000 o w0 40 w0 0 000
200 95.14 0.08 070 1.02 0253 1100 Flow (cfs) Flow (cfs)
228 g:;i 882 8;2 183 ggig ﬁg;‘ Froude Number (Fr), Reach 3, Lower, TR-4 VAF, Reach 3, Lower, TR-4
290 95.43 0.09 092 1.04 0206 111.0 0.25 ¢ 20
320 95.51 0.10 099 1.04 0.195 111.2 5 I
3495 | 9558 0.11 1.05 105 0185 1115 |, 0207 I
380 95.65 0.11 1.12 105 0.177 111.8 é : I
410 | 9571 042 118 106 0169 1120 | 2 %7 N
440 95.77 0.12 125 1.06 0.162 123 | g oF S|
470 95.83 0.13 131 1.07 0.156 1125 | 38 "t |
500 95.88 0.13 1.37 1.07 0.150 1127 | % 0.05 4 |
509.6 95.90 0.13 1.39 1.07 0.149 112.8 U |
550 95.97 0.14 147 1.07 0.143 113.1 0.00 00
610 96.06 0.15 159 1.08 0.134 1135 0 0 200 400 600 800 1000
680 96.16 0.16 172 1.09 0.126 113.9 Clow (cfs Flow (cfs)
750 | 96.25 017 18 109 0118  114.3 (cfs)
gig 3222 812 ;22 118 giég ﬁg; Manning's n, Reach 3, Lower, TR-4 Wetted perimeter (WP), Reach 3, Lower, TR-4
1000 96.53 0.2 229 111 0.099 116.0 1.0 . 120 ; w
N |
0.8 + g !
c b 3 I |
r [} | |
_é 0.6 T g | |
£ L o | |
€o04r = | |
> r g | |
L (7] | |
02+------ = I I
L | |
001 80 | R |
0 0 200 400 600 800 1000
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs, Reach 3, Lower, TR-4

97.0 I
96.5 f
96.0 f
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95.0 —+
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0 200 400 600 800 1000 1200
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Stream: Sultan R.
Site: Lower Reach 3

Date: 6/27/2007 Transect: TR3 Date: 6/28/2007 Date: 6/29/2007 Date: 10/19/2007
Habitat:  Riffle Flow: Low Habitat:  Riffle Flow: Mid Habitat:  Riffle Flow: High Habitat:  Riffle Flow: Highest
(1) Level Loop Survey (BM & HP) (1) Level Loop Survey (1) Level Loop Surve! (1) Level Loop Survey
BM/HP BS HI FS Elev BM/HP BS HI FS Elev BM/HP BS HI FS Elev BM/HP BS HI FS Elev
(ft) () (ft) (ft) () (ft) (ft) (ft) (ft) () (f) (f) () () (ft) (f) (ft) (ft) (f) (ft)
BM 3.14 103.14 100.00 HP3 293 101.73 98.80 BM 3.14 |103.14 100.00 BM
HP3 4.34 | 98.80 BM 1.73 (100.00 HP3 4.34 | 98.80 HP3 98.80
TP TP TP TP
HP3 431 103.11 BM 178 101.78 HP3 432 |103.12 HP3 3.99 102.79
BM 3.11 ]100.00 HP3 2.98 | 98.80 BM 3.12 |100.00 BM
Comment: Comment: Comment: Comment: No level loop shot
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Sur Need to check with Glen re: surveying for this transect
TR Station Ave TR Station Ave TR Station Ave TR Station Ave
Location STA Ave HI FS Rod | WSE |[WSE| Q Location STA Ave HI FS Rod | WSE |[WSE| Q Location STA Ave HI FS Rod | WSE [WSE| Q Location STA Ave HI FS Rod | WSE | WSE Q
(ft) (ft) (ft) @ 1 @ [ @ | @ |(f) (ft) (ft) (ft) (ft) @ [ @ | @ |(fs) (ft) (ft) (ft) @ 1 @ | @ [ @ | (ft) (ft) (ft) M [ @ [ @ [ @ [l
LWSE 13.0 103.11( 7.45 | 0.00 [ 95.66 [ 95.56 LWSE 8.0 101.78( 5.52 | 0.00 | 96.26 [ 96.13 LWSE 103.12( 6.39 | 0.00 | 96.73 | 96.52 LWSE 102.79| 5.98 | 0.27 | 97.08 | 96.87
CWSE 54.0 7.58 | 0.00 | 95.53 48.2 CWSE 54.0 5.68 | 0.00 | 96.10 169.6 CWSE 54.0 6.73 | 0.00 | 96.39 356.4 RWSE 6.13 | 0.00 | 96.66
RWSE 102.0 7.65 | 0.00 | 95.46 RWSE 103.0 5.78 | 0.00 | 96.00 RWSE 103.0 6.82 | 0.00 | 96.30 Ave Q=

Note: WSE measurements completed at ~1:45
(2.1) Longitudinal WSE Slope

Location River Station

HI FS [ Rod [ WSE
M 1 @ 1 @ [ @

dis -100 103.12 559 | 0.00 | 97.53
uls 100 103.12 8.31 | 0.00 | 94.81
Ave Q= 482 Ave Q= 169.6 Ave Q= 356.4
Note: Note: Note:
WSE slope = NA WSE slope = NA WSE slope = 1.360%
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
Meter ID:__ 5750 Meter ID: 5750 Meter ID: 5750
Propeller ID:___6A Propeller ID:___6A Propeller ID:__6A

(4) Level Loop (BM & HP) on 6/26 for Bank Profile Surev
BM/HP BS HI FS Elev
(ft) (ft) (ft) (ft) (ft)
BM 1%35) 101.35 100.00
HP3 255 | 98.80
TP
HP3 252 (101.32
BM 1.33 | 99.99
Comment:
7/16/2008
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Stream:|Sultan R. 27-Jun-07 28-Jun-07 29-Jun-07
Site: |Lower Reach 3 | sta [ FS [Ground] Depth Vel (ft/s Angle[ ¢q | sta [ FS [Ground] Depth Vel (ft/s) Angle] q | Sta [ FS [Ground] Depth Vel (ft/s) lAngld g
Transect:|3 L@ | @ | ™ | () [Voaos] Vos [NVoood NVos] Ave | (deg) | (cfs) | substrate L@ [ | () | () [Vouos] Vos [NVoans[NVos] Ave | (deg) | (cfs) | substrate L@ [ | @ | () [Voans] Vos [NVoans[NVos] Ave |(deg)| (cfs) | substrate
Habitat: |Riffle
-19.0 3.10 98.23 11.90
Survey HI Q -12.0 2.85 98.48 11.90
Date (f) | (cfs) 60 341 97.92 11.90
6/27/2007 [103.11| 48.2 [LWP 1.0 4.03 97.30 11.90
6/28/2007 |101.78 | 169.6 29 421 9712 81.55
6/29/2007 [103.12| 356.4 40 334 97.99 88.90
6/26/2007 | 101.33 6.6 458 96.75 81.55 LWE 6.8 96.52 | 0.00 | 0.00 0.00 0.00 0.00 21.6
70 461 96.72 2155 [[LWE 8.1 96.13 | 0.00 | 0.00 0.00 0.00 0.00 32.6 8.1 95.97 | 0.55 | 0.00 0.00 0.00 0.00 32.6
LWE 9.0 95.56 | 0.00 | 0.00 0.00 0.00 0.00 32.55 9.0 95.53 | 0.60 | 0.06 0.18 0.18 0.32 32.6 9.0 95.52 | 1.00 | 0.02 0.07 0.07 0.22 32.6
14.0 95.28 | 0.28 | 0.33 0.38 0.38 0.36 85.80 14.0 95.33 | 0.80 | 1.37 1.42 1.42 3.81 85.8 14.0 95.30 | 1.22 | 1.68 1.74 1.74 7.11 85.8
15.7 95.11 | 0.45 | 0.05 0.17 0.17 0.06 86.60 15.7 95.03 | 1.10 | 0.14 0.24 0.24 0.40 86.6 15.7 94.99 | 153 | 1.02 1.07 1.07 2.46 86.6
17.0 97.06 | -1.50 88.90 17.0 96.03 | 0.10 | 0.00 0.00 0.00 0.00 88.9 17.0 96.10 | 042 | 2.84 2.92 2.92 1.53 88.9
18.2 94.96 | 0.60 | 0.03 0.11 0.11 0.06 87.70 18.2 95.03 | 1.10 | 0.11 0.21 0.21 0.35 87.7 18.2 94.90 | 1.62 | 0.08 0.19 0.19 0.47 87.7
20.0 94.91 | 0.65 | 0.20 0.28 0.28 0.63 87.75 20.0 94.33 | 1.80 | 1.67 1.73 173 10.59 87.8 20.0 94.62 | 1.90 | 2.31 2.38 2.38 15.39 87.8
25.0 94.80 | 0.76 | 0.00 | 0.66 [ 0.00 | 0.71 | 0.36 0.76 86.75 25.0 94.63 | 1.50 | 1.25 1.30 1.30 5.46 86.8 25.0 9455 | 1.97 | 1.18 1.23 1.23 6.77 86.8
25.6 9459 | 0.97 | 0.15 0.25 0.25 0.07 85.75 25.6 94.61 | 1.52 | 0.49 0.53 0.53 0.61 85.8 25.6 9450 | 2.02 | 1.20 1.25 1.25 1.89 85.8
26.5 95.58 | -0.02 88.90 26.5 95.63 | 0.50 | 1.28 1.33 1.33 0.63 88.9 26.5 95.54 | 0.98 | 1.81 1.87 1.87 1.74 88.9
275 94.68 | 0.88 | 0.42 0.46 0.46 11 68.55 275 94.73 | 140 | 1.40 1.45 1.45 6.61 68.6 275 9471 | 1.81 | 1.03 1.08 1.08 6.36 68.6
33.0 94.70 | 0.86 | 1.25 1.30 1.30 30 3.34 83.55 33.0 94.63 | 1.50 | 1.61 1.67 1.67 8.64 83.6 33.0 94.60 | 1.92 | 2.46 2.53 2.53 16.79 83.6
34.4 94.66 | 0.90 | 0.63 0.68 0.68 15 0.41 83.60 34.4 94.61 | 1.52 | 1.63 1.69 1.69 6.42 83.6 34.4 94.64 | 1.88 | 2.27 2.34 2.34 11.01 83.6
38.0 96.56 | -1.00 88.90 38.0 95.23 | 0.90 | 0.26 0.32 0.32 0.93 88.9 38.0 96.22 | 0.30 | 0.07 0.19 0.19 0.18 88.9
40.8 94.28 | 1.28 | 0.89 0.94 0.94 15 245 87.70 40.8 94.28 | 1.85 | 2.60 2.68 2.68 17.33 87.7 40.8 94.37 | 215 | 3.95 4.03 4.03 30.32 87.7
45.0 94.71 | 0.85 | 0.70 0.75 0.75 25 1.62 76.80 45.0 94.65 | 1.48 | 1.62 1.68 1.68 6.96 76.8 45.0 94.71 | 1.81 | 2.03 2.10 2.10 10.63 76.8
46.4 94.86 | 0.70 | 0.90 0.95 0.95 | 40 0.36 83.70 46.4 94.78 | 1.35 | 2.76 2.84 2.84 2.68 83.7 46.4 94.88 | 1.64 | 3.35 3.43 3.43 8.44 83.7
48.0 96.46 | -0.90 88.90 48.0 96.33 | -0.20 88.9 48.0 96.30 | 0.22 | 2.81 2.89 2.89 0.98 88.9
49.5 94.91 | 0.65 | 0.48 0.52 0.52 15 0.41 38.60 49.5 94.88 | 1.25 | 0.30 0.35 0.35 0.55 38.6 49.5 94.79 | 1.73 | 2.99 3.07 3.07 10.62 38.6
52.0 9491 | 0.65 | 1.37 1.42 1.42 2.59 84.60 52.0 95.03 | 1.10 | 2.07 2.14 2.14 6.59 84.6 52.0 95.04 | 148 | 1.83 1.89 1.89 7.85 84.6
55.1 94.61 | 0.95 | 1.16 1.21 121 1.78 78.65 55.1 9458 | 1.55 | 2.16 2.23 223 5.36 78.7 55.1 94.64 | 1.88 | 2.08 2.15 2.15 6.26 78.7
56.2 96.76 | -1.20 88.90 56.2 97.03 | -0.90 88.9 56.2 97.12 | -0.60 88.9
59.4 94.61 | 0.95 | 1.44 1.49 1.49 114 86.60 59.4 94.68 | 1.45 | 2.81 2.89 2.89 3.35 86.6 59.4 94.72 | 1.80 | 3.60 3.68 3.68 5.30 86.6
61.0 94.81 | 0.75 | 1.11 1.16 1.16 30 1.28 85.65 61.0 94.88 | 1.25 | 2.89 2.97 297 6.31 85.7 61.0 94.94 | 158 | 3.35 3.43 3.43 9.21 85.7
62.8 94.58 | 0.98 | 0.16 0.26 0.26 35 0.19 78.60 62.8 94.78 | 1.35 | 0.86 0.91 0.91 11 78.6 62.8 94.82 | 1.70 | 2.28 2.35 2.35 3.60 78.6
64.5 97.26 | -1.70 88.90 64.5 97.13 | -1.00 88.9 64.5 97.22 | -0.70 88.9
65.0 94.79 | 0.77 | 0.34 0.39 0.39 20 0.28 85.70 65.0 94.73 | 1.40 | 0.84 0.89 0.89 1.25 85.7 65.0 94.72 | 1.80 | 3.75 3.83 3.83 6.89 85.7
67.0 94.36 | 1.20 | 2.16 2.23 223 30 9.27 78.55 67.0 94.38 | 1.75 | 2.12 2.19 2.19 15.33 78.6 67.0 94.42 | 210 | 4.75 4.85 4.85 40.70 78.6
73.0 95.01 | 0.55 | 1.66 1.72 172 | 40 3.99 87.70 73.0 94.95 | 1.18 | 0.56 0.61 0.61 3.93 87.7 73.0 95.00 | 1.52 | 2.52 2.60 2.60 21.70 87.7
78.0 94.71 | 0.85 | 0.14 0.24 0.24 1.04 68.60 78.0 94.68 | 1.45 | 0.35 0.40 0.40 2.89 68.6 78.0 94.67 | 1.85 | 0.76 0.81 0.81 7.53 68.6
83.0 93.98 | 1.58 | 1.10 1.15 115 9.08 87.85 83.0 94.13 | 2.00 | 1.30 1.35 1.35 1351 87.9 83.0 9412 | 240 | 2.75 2.83 2.83 33.93 87.9
88.0 95.21 | 0.35 | 2.96 3.04 3.04 70 1.82 86.60 88.0 95.13 | 1.00 | 1.75 1.81 1.81 9.06 86.6 88.0 95.12 | 1.40 | 3.49 357 3.57 24.99 86.6
93.0 94.88 | 0.68 | 0.42 0.46 0.46 | 45 1.10 87.65 93.0 94.83 | 1.30 | 2.00 2.07 2.07 13.44 87.7 93.0 94.84 | 168 | 1.75 181 1.81 15.22 87.7
98.0 95.16 | 0.40 | 1.25 1.30 1.30 2.60 56.55 98.0 95.13 | 1.00 | 2.78 2.86 2.86 14.29 56.6 98.0 95.17 | 1.35 | 5.30 5.41 5.41 36.49 56.6
103.0 94.86 | 0.70 | 0.07 0.19 0.19 0.36 65.55 103.0 94.93 | 1.20 | 0.12 0.23 0.23 0.73 65.6 103.0 9494 | 158 | 0.71 0.76 0.76 3.25 65.6
RWE 103.4 94.78 | 0.78 | 0.00 0.00 0.00 0.00 68.60 103.4 94.93 | 1.20 | 0.18 0.27 0.27 0.13 68.6 103.4 94.96 | 1.56 | 0.42 0.46 0.46 0.29 68.6
1053 422 9711 88.90 ||RWE 103.8 94.93 | 1.20 | 0.12 0.23 0.23 0.05 68.6 103.8 94.96 | 1.56 | 0.33 0.38 0.38 0.24 65.6
106.2 4.82 96.51 87.70 RWE 104.2 96.52 | 0.00 | 0.00 0.00 0.00 0.00 68.6
108.0 4.95 96.38 16.55
112.0 336 97.97 81.85 . .
1160 223 99.10 81.90 Reach 3, Lower, TR3- Bed profile comparison 1
RWP 118.7 0.74 100.59 11.90 101 :
S =——27-Jun-07 —
— 1007 ——28-Jun-07 |
] ——29-Jun-07 [
<
o
£
]
[
B
Qo
Station (ft)
I I I
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Stream: Sultan R.

Site: Lower Reach 3
Habitat: Riffle
Transect: 3
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning’s Wetted WSE (Water Surface Elevation), Reach 3, Lower, TR-3 Average Velocity, Reach 3, Lower, TR-3
umber elocl n perimeter
(cfs) (ft) (F)  (ft/sec) (ft) 98.0 1
20 95.26 0.14 053 0.82 0.193 82.3 €975+
30 95.37 0.15 064 0.81 0.184 85.1 IS P
42 95.47 0.16 0.73 0.84 0.175 89.9 S 97.0 1 g
54.6 95.56 0.17 0.84 0.88 0.163 92.9 o 965 =
65 95.63 0.18 091 090 0.158 94.0 g7 3
80 95.71 0.19 1.02 093 0.149 95.1 § 96.0 | g
100 95.81 0.21 1.15 095 0.142 96.5 @ ; Calibrated WSE
120 95.90 0.22 126 097 0136 978 | £ 951 /- A Measured WSE
140 95.98 0.23 1.36 099 0.131 98.9 3950:‘HH‘HHHH}HH}HH
leo | 905 020 145 100 012 998 o a0 a0 &0 80 1000 o w0 a0 &0 0 100
200 96.18 0.25 165 101 0119 1013 Flow (cfs) Flow (cfs)
228 gg;i 8;; 1;2 183 gﬂg 1822 Froude Number (Fr), Reach 3, Lower, TR-3 VAF, Reach 3, Lower, TR-3
290 96.42 0.29 201 1.03 0107 1047 05T 117 ; ;
320 96.49 0.30 212 1.03 0.103 106.5 r
349.5 96.55 0.31 223 1.04 0.100 1076 | _qat A || Iy
380 96.62 0.32 232  1.03 0.098 108.5 é [
410 96.68 0.33 242 1.03 0.096 1093 | 2 [ W
440 96.73 034 252 104 0094 1009 | g3 T~ <
470 96.79 0.34 260 1.04 0.092 1107 | 8 :
500 96.84 0.35 269 1.04 0.091 114 | M 02t - f-mm oo
509.6 96.86 0.35 272  1.04 0.090 111.7 i
550 96.92 0.36 2.84 1.04 0.088 112.6 01t ‘ ‘
610 97.02 0.37 299 1.04 0.086 114.0 0 600 800 1000
680 97.12 0.39 317 1.04 0.083 115.1 Flow (cfs Flow (cfs)
750 | 97.22 040 334 104 008l 1168 (cfs)
gig 3;4312 822 223 183 88;2 Egg Manning's n, Reach 3, Lower, TR-3 Wetted perimeter (WP), Reach 3, Lower, TR-3
1000 97.52 0.45 389 1.03 0.073 122.1 0.20 £ 130 1
0.18 + 120 £
L S r
_ 016 T 5 110
= 0.12 ¥ 5 100 T
g F o r
2 010 g 90
L © r
0.08 + = 80+
0.06 + 704
0 0 200 400 600 800 1000
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs, Reach 3, Lower, TR-3

98.0
97.5 +
97.0 +

96.5 +

Water Surface Elevation (ft)

96.0 +
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95.0 ‘ ‘ ‘ ‘ 1 ‘ ‘ ‘ ‘ 1 ‘ ‘ ‘ ‘ 1 ‘ ‘ ‘ ‘ ; \
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Stream: Sultan R.
Site: Lower Reach 3

Date: 6/27/2007 Transect: TR2

Habitat:  Riffle Flow: Low
(1) Level Loop Survey (BM & HP)
BM/HP BS HI FS Elev
(ft) () (ft) (ft) ()
BM 4.74 104.74 100.00
HP2 4.85 | 99.89
TP
HP2 4.83 104.73
BM 4.73 1100.00
Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 6/28/2007

Habitat:  Riffle Flow: Mid
(1) Level Loop Survey
BM/HP BS HI FS Elev
(ft) (ft) (ft) (ft) ()
BM 453 104.53 100.00
HP2 463 | 99.90
TP
HP2 4.60 104.49
BM 4.49 1100.00
Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 6/29/2007

Habitat:  Riffle Flow: High
(1) Level Loop Surve!

BM/HP BS HI FS Elev
(f) (ft) () () (ft)
BM 457 104.57 100.00
HP2 467 | 99.90
TP
HP2 4.66 |104.56
BM 4.56 | 100.00

Comment:

(2) Water Surface Elevation (WSE) Survey

Date:
Habitat:

10/19/2007
Riffle

Flow: Highest

(1) Level Loop Survey
BS

BM/HP
()

HI

(ft) (ft)

Elev

(ft)

FS
(ft)

BM
HP2
™
HP2

BM

comment: No level loop was shot

(2) Water Surface Elevation (WSE) Survey

TR Station Ave TR Station Ave TR Station Ave TR Station
Location Sta Ave HI FS Rod | WSE | WSE Q Location Sta Ave HI FS Rod | WSE | WSE Q Location Sta Ave HI FS Rod | WSE | WSE Q Location Sta Ave HI FS Rod WSE__[Ave WSE Q

(ft) (ft) (ft) @ 1 @ [ @ | @ |(fs) (ft) (ft) (ft) (ft) @ [ @ | @ |(cfs) (ft) (ft) (ft) @ 1 @ | @ [ @ | (ft) (ft) (ft) () [ )] () (cfs)
LWSE 16.9 104.73( 9.95 | 0.00 [ 94.78 [ 94.86 LWSE 17 104.49( 9.01 | 0.00 [ 95.48 [ 95.51 LWSE 12 104.56( 8.34 | 0.00 | 96.22 | 96.22 LWSE 105.72 9.29 0.28 96.71 96.76
CWSE 51.0 9.95 | 0.00 | 94.78 48.0 CWSE 51 9.03 | 0.00 | 95.46 161.3 CWSE 51 8.32 | 0.00 | 96.24 332.9 RWSE 8.91 0.00 96.81
RWSE 92.0 9.72 | 0.00 | 95.01 RWSE 92 8.89 | 0.00 | 95.60 RWSE n/a Ave Q=

Ave Q= 48.0 Ave Q= 161.3 Ave Q= 332.9 Note: Water surface elevations shot at ~2:15
Note: Note: Note: 'WSE slope = NA
'WSE slope = NA 'WSE slope = NA WSE slope = NA

(3) Meter and propeller ID for Velocity Correction

Meter ID: __ 4099
Propeller ID:, 4B
(4) 6/26/07 Level Loop Survey (BM &

BM/HP BS HI FS Elev
(ft) (ft) (ft) (ft) (ft)
BM 4.58 104.58 100.00
HP2 4.69 | 99.89
™
HP2 4.67 104.56
BM 4.56 |100.00

Comment:

7/16/2008

Page 1 of 4

HP). Bank Survey

(3) Meter and propeller ID for Velocity Correction

5750
6A

Meter ID;
Propeller ID:

(3) Meter and propeller ID for Velocity Correction

5750
6A

Meter ID;
Propeller ID:

Level Loop WSE Survey

6 - Sultan_Lower Reach 3_TR2.xls




Stream: |Sultan R. 27-Jun-07 28-Jun-07 29-Jun-07
Site:| Lower Reach 3 Sta | FS |Ground| Depth Vel (ft/s Angle[ g | sta | FS [Ground| Depth Vel (ft/s) Angle[ q | Sta [ FS [Ground] Depth Vel (ftls) langld g
Transect:|2 ‘ (t) ‘ (t) ‘ (t) (ft) | Voons| Vos [NVozoe NVos| Ave | (deg) | (cfs) | substrate ‘ (t) ‘ (t) ‘ (ft) (ft) | Voons| Vos | NVoaos|NVos| Ave | (deg) | (cfs) | substrate ‘ (ft) ‘ (ft) ‘ (t) (ft) | Vozws| Vos | NVoans|NVos| Ave |(deg)| (cfs) | substrate
Habitat: Riffle
-15.0 2.96 101.60 11.90
Survey HI Q -7.0 | 539 99.17 11.90
Date ® | () 50 600 9856 11.90
6/27/2007 |104.73| 48.0 -3.7 | 2.30 102.26 11.90
6/28/2007 [104.49| 161.3 -15 6.44 98.12 18.65
6/29/2007 |104.56| 332.9 [LWP 1.0  4.92 99.64 18.70
6/26/2007 | 104.56 18 6.41 98.15 81.65
55 7.08 9748 81.60
8.0 7.36 97.20 81.85 LWE 11.3 96.22 | 0.00 | 0.00 0.00 0.00 0.00 81.8
120 859 95.97 81.80 16.7 95.47 | 0.75 | 0.00 0.00 0.00 0.00 87.8
170 922 9534 87.75 LWE 16.7 95.51 | 0.00 [ 0.00 0.00 0.00 0.00 87.6 17.1 94.55 [ 1.67 | 0.00 0.00 0.00 0.00 87.6
LWE 17.1 94.81 | 0.05 [ 0.00 0.00 0.00 0.00 87.60 171 94.71 | 0.80 [ 0.00 0.00 0.00 0.00 87.6 21.0 9452 | 1.70 | 0.09 0.19 0.19 1.26 32.6
21.0 94.56 | 0.30 | 0.00 0.00 0.00 0.00 32.55 21.0 9451 | 1.00 | 0.01 0.04 0.04 0.14 32.6 25.0 94.07 | 2.15 | 1.69 1.75 1.75 13.18 83.6
25.0 94.26 | 0.60 [ 0.20 0.29 0.29 0.62 83.60 25.0 9421 | 1.30 | 0.71 0.76 0.76 3.47 83.6 28.0 93.87 | 2.35 | 452 4.61 4.61 29.79| 576
28.0 93.96 | 0.90 | 0.41 0.46 0.46 10 1.12 57.55 28.0 93.81 | 1.70 | 1.55 1.61 1.61 7.52 57.6 30.5 93.47 | 2.75 | 3.10 | 3.42 3.18 3.50 | 3.34 22.96 87.6
30.5 9371 | 1.15 | 0.81 0.83 0.83 2.38 87.60 30.5 9351 | 2.00 | 2.68 2.76 2.76 5 |[13.73| 87.6 33.0 9334 | 2.88 | 1.83 | 1.16 | 1.89 | 1.21( 155 12.28| 62.6
33.0 93.56 | 1.30 | 0.98 1.00 1.00 3.57 62.60 33.0 93.41 | 210 | 1.87 1.94 1.94 10 |11.01 62.6 36.0 93.77 | 245 | 153 1.59 1.59 11.67 52.6
36.0 93.71 | 1.15 | 0.95 0.97 0.97 3.34 52.60 36.0 93.86 | 1.65 [ 1.90 1.97 1.97 9.73 52.6 39.0 9454 | 1.68 | 1.52 1.58 1.58 7.55 34.6
39.0 94.26 | 0.60 | 0.13 0.24 0.24 0.41 34.55 39.0 94.61 | 0.90 | 1.23 1.28 1.28 3.28 34.6 41.7 94.72 | 150 | 1.73 1.79 1.79 7.66 34.7
417 94.81 | 0.05 | 0.00 0.00 0.00 0.00 34.70 41.7 9476 | 0.75 | 0.71 0.76 0.76 1.63 34.7 44.7 9491 | 1.31 | 2.40 2.47 2.47 9.72 34.6
447 95.01 | -0.15 34.60 44.7 94.96 | 0.55 [ 2.49 2.57 2.57 10 4.17 34.6 47.7 94.80 | 1.42 | 2.82 2.90 2.90 7.20 43.7
41.7 94.81 | 0.05 [ 0.00 0.00 0.00 0.00 43.65 47.7 94.81 | 0.70 | 2.63 271 271 | 30 | 287 43.7 48.2 94.77 | 145 | 2.87 2.95 2.95 3.42 43.7
48.2 94.76 | 0.10 | 0.00 0.00 0.00 0.00 43.65 48.2 94.81 | 0.70 | 2.99 3.07 3.07 10 1.69 43.7 49.3 95.34 | 0.88 | 3.45 3.53 3.53 4.97 88.9
49.3 94.86 | 0.00 [ 0.00 0.00 0.00 0.00 88.90 49.3 95.31 | 0.20 | 2.78 2.86 2.86 0.91 88.9 51.4 94.37 | 1.85 | 4.17 4.25 4.25 1849 889
51.4 94.56 | 0.30 | 1.79 1.83 1.83 1.29 88.90 51.4 94.41 | 1.10 | 3.03 3.11 3.11 8.04 88.9 54.0 94.42 | 1.80 | 3.96 4.04 4.04 20.36 43.6
54.0 94.46 | 040 | 2.21 2.25 2.25 2.52 43.60 54.0 94.46 | 1.05 | 2.53 2.61 2.61 7.66 43.6 57.0 94.02 | 2.20 | 3.08 3.16 3.16 20.85| 46.6
57.0 9391 | 0.95 | 1.88 1.92 1.92 5.47 46.60 57.0 93.96 | 1.55 [ 2.01 2.08 2.08 9.66 46.6 60.0 9424 | 1.98 | 1.15 1.20 1.20 6.76 87.6
60.0 94.36 | 0.50 [ 0.31 0.38 0.38 0.54 87.55 60.0 9431 | 1.20 | 2.77 2.85 2.85 9.74 87.6 62.7 93.90 | 2.32 | 1.30 1.35 135 10.65| 787
62.7 94.16 | 0.70 | 0.36 0.41 0.41 0.99 78.70 62.7 93.91 | 1.60 | 0.92 0.97 0.97 5.30 78.7 66.8 94.16 | 2.06 | 1.46 1.52 1.52 9.83 78.6
66.8 9431 | 055 [ 1.81 1.85 1.85 3.20 78.60 66.8 9421 | 1.30 | 1.69 1.75 175 7.17 78.6 69.0 94.34 | 1.88 | 0.81 0.86 0.86 2.36 87.7
69.0 94.46 | 0.40 | 0.00 0.00 0.00 0.00 87.65 69.0 9441 | 1.10 | 051 0.55 0.55 0.88 87.7 69.7 95.30 | 0.92 | 0.53 0.57 0.57 0.37 88.9
69.7 95.16 | -0.30 88.90 69.7 95.11 | 0.40 | 0.49 0.53 0.53 0.15 88.9 70.4 94.16 | 2.06 | 0.25 0.32 0.32 1.82 88.9
70.4 94.16 | 0.70 | 0.86 0.88 0.88 1.50 88.90 70.4 94.11 | 1.40 | 0.48 0.52 0.52 2.04 88.9 75.3 94.76 | 1.46 | 3.06 3.14 3.14 13.98 86.7
75.3 94.66 | 0.20 | 1.83 1.87 1.87 0.91 86.70 753 94.71 | 0.80 | 0.49 0.53 0.53 1.30 86.7 76.5 95.82 | 0.40 | 0.25 0.32 0.32 0.24 88.9
76.5 95.86 | -1.00 88.90 76.5 95.76 | -0.25 [ 0.00 0.00 0.00 0.00 88.9 79.1 94.74 | 1.48 | 0.22 0.29 0.29 0.93 88.9
79.1 9476 | 0.10 | 1.42 145 1.45 0.12 88.90 79.1 94.76 | 0.75 | 2.39 2.46 2.46 3.97 88.9 80.8 94.39 | 1.83 | 2.37 2.44 2.44 8.94 86.8
80.8 9451 | 0.35 | 0.75 0.77 0.77 0.54 86.80 80.8 9451 | 1.00 | 0.55 0.60 0.60 45 0.84 86.8 83.1 93.80 | 242 | 1.63 1.69 1.69 13.29 85.8
83.1 93.66 | 1.20 | 0.18 0.28 0.28 1.10 85.75 83.1 93.81 | 1.70 | 0.95 1.00 1.00 5.55 85.8 87.3 93.60 | 2.62 | 450 | 3.50 | 4.59 | 3.58( 4.08 40.13| 46.6
87.3 93.56 | 1.30 | 2.02 2.06 2.06 10.04 | 46.60 87.3 93.66 | 1.85 | 3.29 3.37 3.37 23.38 46.6 90.6 93.32 | 2.90 | 4.10 [ 048 | 4.18 052 | 2.35 20.12 84.6
90.6 9331 | 1.55 | 0.86 [ 2.08 | 0.88 | 2.12 | 1.50 6.86 84.55 90.6 9331 | 2.20 | 1.97 2.04 2.04 1322 | 846 93.2 94.35 | 1.87 | 2.30 2.37 2.37 1176 | 82.6
93.2 94.26 | 0.60 [ 0.75 0.77 0.77 10 1.20 82.55 93.2 94.31 | 1.20 | 0.59 0.64 0.64 2.03 82.6 95.9 94.10 | 2.12 | 0.05 0.17 0.17 0.82 28.7
95.9 93.86 | 1.00 | 0.03 0.10 0.10 0.22 28.70 95.9 94.01 | 1.50 | 0.00 0.00 0.00 0.00 28.7 97.8 95.34 | 0.88 | -0.09 -0.19 -0.19 -0.48 29.0
RWE 97.8 94.16 | 0.70 | 0.01 0.03 0.03 0.02 28.95 97.8 95.31 | 0.20 | 0.58 0.63 0.63 0.23 29.0 RWE 101.7 96.22 | 0.00 | 0.00 0.00 0.00 0.00 21.9
101.0 839 96.17 21.90 [|RWE 99.6 95.51 | 0.00 [ 0.00 0.00 0.00 0.00 21.9
107.0 6.98 97.58 21.90 |
1130 6.89 97.67 21.60 Reach 3, Lower, TR2 - Bed profile comparison [
RWP 120.8 5.60 98.96 11.90 103 I
102 ——27-Jun-07 [
——28-Jun-07 [
101 4 ——29-Jun-07 —
100 - [
S 99+ ]
2 —
05; 98 4 b
%’) 97 4 —
Qo 96 4 S
95 4
94 +
93 T T T T T T T T T T T T T T
-20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120
Station (ft)
[ [ [ [ [ [ ] [T T [ [
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Stream: Sultan R.

Site: Lower Reach 3
Habitat: Riffle
Transect: 2
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning’s Wetted WSE (Water Surface Elevation), Reach 3, Lower, TR-2 Average Velocity, Reach 3, Lower, TR-2
umber elocl n perimeter
(cfs) (ft) (Fr) (ft/sec) (ft)
20 94.49 0.20 0.77 1.07 0.085 55.9 A e A
30 94.61 0.22 0.91 1.12 0.078 62.9 .5 ””””””””””””””””
42 94.73 0.23 1.03 1.13 0.075 68.2 § TEn‘
54.6 94.84 0.24 1.13 1.14 0.072 74.1 uij <
65 94.92 0.25 1.19 1.14 0.071 77.6 960 L ------“-F el ‘§
80 95.03 0.25 1.27 1.12 0.072 81.4 “g ,,,,,, E
100 95.16 0.25 136 111 0073 87 | @ Calibrated WSE
[} £
120 95.28 0.25 144 110 0.075 836 | 2 Y s Measured WSE -
140 95.38 0.26 153 111 0074 843 | = : o T
Joo | @548 02 161 11 005 A0 o w0 a0 o0 a0 wm| o o a0 0 w0 1o
200 95.67 026 173 111 0075 879 Flow (cfs) Flow (cfs)
228 g:;i 8;; 12? 111 88;2 291)2 Froude Number (Fr), Reach 3, Lower, TR-2 VAF, Reach 3, Lower, TR-2
290 96.02 0.27 1.99 1.11 0.074 92.6 0.34 E 12 E
320 96.13 0.28 205 111 0074 933 032 ¢ e SN ]
3495 96.23 0.28 2.12 1.11 0.074 93.8 . 030 ¢ 3
380 96.33 0.28 2.18 1.11 0.074 94.6 é 0.28 f 1.0 *
410 | 96.42 028 225 111 0074 952 | 3 026 Wool
440 96.51 0.28 2.31 1.11 0.074 95.9 2 024 7 ; ' r
470 96.60 0.29 236 111 0074 966 | 3 goo i 08 &
500 96.68 0.29 242 111 0074 972 | % o204 .
509.6 | 96.71 029 244 111 0074 974 P: A
550 96.82 029 251 110 0074 982 016 0B e
610 96.98 0.29 2.60 1.10 0.074 99.4 0 0 200 400 600 800 1000
680 97.15 0.30 2.71 1.10 0.073 100.7 Flow (cfs Flow (cfs)
750 | 9731 030 281 109 0073 1025 (cfs)
gig g;gz 82; ggi 183 gg;g ﬁii Manning's n, Reach 3, Lower, TR-2 Wetted perimeter (WP), Reach 3, Lower, TR-2
1000 | 97.84 0.32 310 1.08 0.069  114.1 0.09 1 ; ; 120 £
[ | | 110 F----—+
0.08 | 1 l €100
2007 +-Y- -4 T S | |5 80+
1= r | | a E
3 [ | | e 70 £
= 0.06 L ———— oo o I g 60+
[ l l > 50+
005 e 40+
0 200 400 600 800 1000 0 200 400 600 800 1000
Flow (cfs) Flow (cfs)

7/16/2008 cTR2A 6 - Sultan_Lower Reach 3_TR2.xls



Comparison of Calibrated and Measured WSEs, Reach 3, Lower, TR-2
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Stream: Sultan R.
Site: Lower Reach 3

Date: 6/27/2007 Transect: TR1

Habitat:  Riffle Flow: Low
(1) Level Loop Survey (BM & HP)

BM/HP BS HI FS Elev
() () (ft) (ft) ()
BM 2.20 102.20 100.00
HP1 1.43 |100.77
TP
HP1 1.37 102.14
BM 2.14 1100.00

Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 6/28/2007

Habitat:  Riffle Flow: Mid
(1) Level Loop Survey
BM/HP BS HI FS Elev
(ft) (ft) (ft) () (ft)
BM 187 101.87 100.00
HP1 1.10 |100.77
TP
HP1 1.07 101.84
BM 1.84 |100.00
Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 6/29/2007 Date: 10/19/2007

Habitat:  Riffle Flow: High Habitat:  Riffle Flow: Highest
(1) Level Loop Surve! (1) Level Loop Survey
BM/HP BS HI FS Elev BM/HP BS HI FS Elev
() () (ft) (ft) () () (ft) (ft) (ft) (ft)
BM 1.95 101.95 100.00 BM 195 101.95 100.00
HP1 1.17 |100.78 HP1 117 | 10078
TP TP
HP1 1.09 101.87 HP1
BM 1.87 [100.00 BM
Comment: Comment: 1/2 level loop only

(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey

TR Station Ave TR Station Ave TR Station Ave TR Station
Location Sta Ave HI FS Rod | WSE | WSE Q Location Sta Ave HI FS Rod | WSE | WSE Q Location Sta Ave HI FS Rod | WSE | WSE Q Location Sta Ave HI FS Rod WSE__[Ave WSE Q
(@ (ft) (ft) (ft) @ [ @ | @ |(cfs) (ft) (ft) (ft) @ 1 @ | @ [ [ | (cf) (ft) (ft) (ft) (ft) M [ ® | @ |(Cfs) (ft) (ft) (ft) (ft) (ft) _(f) (ft) (cfs)
LWSE 38.0 102.14( 9.41 | 0.00 [ 92.73 [ 92.80 LWSE 30 101.84| 8.13 | 0.00 [ 93.71 [93.71 LWSE 23 101.87( 7.53 | 0.00 [ 94.34 [94.34 LWSE 101.95 6.96 0.02 95.01 94.90
CWSE 67.0 9.29 | 0.00 | 92.85 48.6 CWSE 67 8.07 | 0.00 | 93.77 1727 340.8 RWSE 8.73 1.56 94.78
RWSE 98.0 9.33 | 0.00 | 92.81 RWSE 98 8.19 | 0.00 | 93.65 Ave Q=
Note: Water surface elevations shot at ~2:30
(2.1) Longitudinal WSE Slope
. . : HI FS Rod | WSE
Location River Station () () () (0
u/s =35 101.87( 7.83 | 0.00 | 94.04
dis 60 101.87| 7.33 | 0.00 | 94.54
Ave Q= 48.6 Ave Q= 172.7 Ave Q= 340.8
Note: Note: Note:
WSE slope = NA WSE slope = NA WSE slope = 0.526%

(3) Meter and propeller ID for Velocity Correction

Meter ID: __4099
Propeller ID: 4B

(4) 6/26/07 Level Loop Survey (BM & HP). Bank Surve)
BM/HP BS HI FS Elev
(ft) (ft) (ft) (ft) (ft)
BM 174 101.74 100.00
HP1 0.96 |100.78
™
HP1 1.02 101.80
BM 1.80 [100.00
Comment:
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(3) Meter and propeller ID for Velocity Correction

Meter ID:

Propeller ID:

Meter ID:

Propeller ID:

4099 for stations between 29.1 and 37.4
I
5750 for stations between 40.5 and 98.6

6A

(3) Meter and propeller ID for Velocity Correction

Meter ID: __ 5750
Propeller ID: B6A

Level Loop WSE Survey
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Stream: |Sultan R. 27-Jun-07 28-Jun-07 29-Jun-07
Site: |Lower Reach 3 | sta [ FS |Ground] Depth Vel (ft/s] Angle] q | Sta [ FS [Ground] Depth Vel (ft/s) Angle] ¢ | sta | FS [Ground| Depth Vel (ft/s) langld g
Transect: |7 ‘ (t) ‘ (ft) ‘ (ft) | () |Voaos| Vos [NVoaos NVos| Ave | (deg) | (cfs) | substrate ‘ (ft) ‘ (t) ‘ (ft) | () |Voaos| Vos | NVoaos| NVog| Ave | (deg) | (cfs) | substrate ‘ (t) ‘ (t) ‘ (ft) (ft) [Voans| Vos | NVoaos|NVos| Ave |(deg)| (cfs) | substrate
Habitat: Riffle
-12.0 0.81 100.99 11.90
Survey HI Q -6.0 211 99.69 11.90
Date (f) | (cfs) 20 331 9849 | oo | 1290
6/27/2007 [102.14] 486 |LWP 00 409 97.71| |Sta— 15 through Sta=32.8 and || 1280 || [NoTE:
6/28/2007 |101.84| 172.7 11 466 9714 | |Sta=09 through Sta=143.0 | | 2155 || |Sta=29.1 through Sta=37.4, vel meter 4099_4A was used.
6/20/2007 |101.87| 340.8 50 527 9653 | |are surevyed on 6/26/07 and the | | 1255 || [Sta=40.5 through Sta=98.6, vel meter 5750_6A was used
6/26/2007 | 101.80 9.0  7.63 94.17 elevations are referenced to 6/26 HI | | 2155
131 7.80 94.00 54.70 LWE 9.0 94.15 | 0.19 | 0.00 0.00 0.00 0.00 216
170 6.32 95.48 T 8400 13.1 94.00 | 0.34 | 0.00 0.00 0.00 0.00 54.7
230 755 94.25 45.80 17.0 95.48 | -1.14 84.9
270 7.81 93.99 2375 ||[LWE 29.1 93.71 | 0.00 | 0.00 0.00 0.00 0.00 23.8 291 93.69 | 0.65 | 1.26 131 131 30 | 1.07 23.8
328 887 9293 47.65 32.0 93.16 | 055 [ 1.21 127 1.27 1.53 47.7 320 93.05 | 1.29 | 0.70 0.75 0.75 2.13 47.7
LWE 335 92.80 | 0.00 | 0.00 0.00 0.00 0.00 47.65 335 93.01 | 0.70 | 1.16 1.22 122 0.94 47.7 335 92.89 | 1.45 | 1.08 113 113 1.80 47.7
342 92.70 | 0.10 | 0.40 0.45 0.45 0.02 43.55 34.2 92.61 | 1.10 | 1.39 145 1.45 1.99 43.6 342 9249 | 1.85 | 1.23 1.28 1.28 2.96 43.6
36.0 93.70 | -0.90 88.90 36.0 9341 | 0.30 | 1.88 1.95 1.95 0.93 88.9 36.0 93.34 | 1.00 | 1.30 135 135 2.16 88.9
374 91.60 [ 1.20 | 0.00 0.00 0.00 0.00 87.70 374 91.46 | 2.25 | 0.76 0.81 0.81 411 87.7 374 91.34 | 3.00 | 0.56 0.61 0.61 4.09 87.7
40.5 91.60 | 1.20 | 0.32 0.38 0.38 45 1.01 84.75 40.5 91.66 | 2.05 | 0.49 0.53 0.53 3.38 84.8 40.5 9159 | 2.75 | 1.03 1.08 1.08 | 20 | 8.67 84.8
43.6 92.10 [ 0.70 | 2.65 2.70 2.70 5.87 45.55 43.6 91.96 | 1.75 | 2.31 2.38 2.38 12.93| 456 43.6 91.84 | 250 | 2.74 2.82 2.82 | 20 | 2052 45.6
46.7 91.80 | 1.00 | 1.66 1.69 1.69 5 5.06 85.65 46.7 91.96 | 1.75 | 1.19 1.24 1.24 6.50 85.7 46.7 91.74 | 2.60 | 2.70 2.78 2.78 | 20 | 20.36 85.7
49.6 91.80 | 1.00 | 0.76 0.78 0.78 2.29 23.55 49.6 91.91 | 1.80 | 0.63 0.68 0.68 3.61 236 49.6 91.74 | 2.60 | 0.43 0.47 0.47 3.59 236
52.6 91.60 | 1.20 | 1.33 1.36 1.36 10 4.81 23.55 52.6 91.46 | 2.25 | 1.67 1.73 173 40 8.95 23.6 52.6 91.34 | 3.00 | 2.09 2.16 2.16 19.43 23.6
55.6 91.80 | 1.00 | 1.34 1.37 137 | 25 3.72 56.60 55.6 91.71 | 2.00 | 2.31 2.38 2.38 | 30 |12.38| 56.6 55.6 91.64 | 2.70 | 3.47 3.55 3.55 | 10 | 28.32( 56.6
58.6 92.30 | 050 | 1.27 1.30 1.30 20 1.83 34.55 58.6 92.31 | 1.40 | 2.38 245 245 10 |10.15 34.6 58.6 92.24 | 2.10 | 3.42 3.50 3.50 22.05 34.6
61.6 92.50 [ 0.30 | 0.90 0.92 092 20 0.78 32.70 61.6 92.36 | 1.35 | 1.64 170 1.70 6.88 327 61.6 92.44 | 1.90 | 3.05 3.13 3.13 17.84| 327
64.6 92.65 | 0.15 [ 0.66 0.68 0.68 35 0.25 32.60 64.6 92.61 | 1.10 | 2.28 2885 2.35 7.76 32.6 64.6 9259 | 1.75 | 2.44 251 2.51 13.20 32.6
67.6 9250 [ 0.30 | 1.48 151 151 | 30 118 34.65 67.6 9241 | 1.30 | 2.47 2.55 255 | 10 | 9.77 34.7 67.6 92.34 | 2.00 | 2.38 2.45 245 | 15 | 1422 347
70.6 91.95 | 0.85 | 1.39 1.42 1.42 3.62 36.60 70.6 91.81 | 1.90 | 2.39 2.46 2.46 5 13.99 36.6 70.6 91.79 | 2.55 | 2.30 2.37 237 | 10 | 17.88 36.6
73.6 91.50 [ 1.30 | 1.39 1.42 142 6.82 36.55 73.6 9146 | 2.25 | 2.33 2.40 2.40 2001 36.6 73.6 91.34 | 3.00 | 2.26 2.33 2.33 2589 36.6
78.0 92.00 [ 0.80 | 0.82 0.84 0.84 5 247 56.55 78.0 91.91 | 1.80 | 1.65 171 171 11.39 56.6 78.0 91.84 | 2.50 | 2.20 2.27 227 21.01 56.6
81.0 91.08 | 1.72 | 0.14 0.25 0.25 127 82.60 81.0 91.06 | 2.65 [ 0.69 [ 0.15| 0.74 [ 0.25 | 0.50 3.95 82.6 81.0 90.94 | 3.40 0.80 8.16 82.6
84.0 90.60 [ 2.20 | 0.10 0.24 0.24 1.58 86.70 84.0 90.51 | 3.20 | 1.02 | 1.80| 1.07 1.86 | 1.47 5 14.04 86.7 84.0 90.44 | 3.90 240 28.08 86.7
87.0 91.10 [ 1.70 | 0.76 0.78 0.78 4.61 86.65 87.0 91.01 | 270 [ 1.27 [ 1.10| 1.32 115 123 | 15 |11.27| 86.7 87.0 90.89 | 3.45 | 2.40 2.47 2.47 29.88( 86.7
91.0 91.60 | 1.20 | 0.00 0.00 0.00 0.00 86.60 91.0 91.66 | 2.05 | 0.05 0.17 0.17 137 86.6 91.0 9159 | 2.75 | 0.00 0.00 0.00 0.00 86.6
95.0 91.70 | 1.10 | 0.40 0.45 0.45 149 42.60 95.0 91.66 | 2.05 | 0.38 0.43 0.43 2.61 42.6 95.0 91.74 | 2.60 | 1.89 1.96 1.96 15.25| 426
97.0 92.25 | 0.55 | 0.00 0.00 0.00 0.00 34.55 97.0 92.81 | 0.90 | 1.19 1.24 1.24 2.00 34.6 97.0 92.54 | 1.80 | 2.67 2.75 275 8.90 34.6
RWE 98.5 92.45 | 0.35 [ 0.00 0.00 0.00 0.00 3455 ||[RWE 98.6 92.61 | 1.10 | 0.24 0.31 0.31 0.27 34.6 RWE 98.6 9254 | 1.80 | 2.25 2.32 2.32 3.34 34.6
99.0 6.93 94.87 82.90
1036 7.03 94.77 3450 Reach 3, Lower, TR1 - Bed profile comparison ||
1050 6.90 94.90 | s6.60 100 I
112.0 522 96.58 Note: 82.90
117.0 4.60 97.20 Sta=-12 through Sta=32.8 and [ | 6755 99 4 ——273uno7 [
1200 6.10 9570 | [Sta=99through Sta=143.0 | | 8755 —— 28-3un-07 |
1240 530 96.50 are surevyed on 6/26/07and the [ 1 35.60 98 4 ——29-Jun-07 [
RWP 127.6 470 97.10 elevations are referenced to 6/26 HI [ | 2180 [
1430 230 99.50 | | 1255 97 4 I
N € o] [—
I B [—
] g o5 -
[
3 94 +
Qo
93 4
92 4
91 4
90 T T T T T T T T T T T T T T T T
-5 -5 5 15 25 35 45 55 65 75 85 95 105 115 125 135 145
Station (ft)
I I I I
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Stream: Sultan R.

Site: Lower Reach 3
Habitat: Riffle
Transect: 1
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning's  Wetted WSE (Water Surface Elevation), Reach 3, Lower, TR-1 Average Velocity, Reach 3, Lower, TR-1
umber elocl n perimeter
(cfs) (ft) (Fr) (ft/sec) (ft)
20 92.30 0.19 0.79 0.81 0.089 48.4 R
30 92.48 0.15 0.74 0.81 0.118 55.4 §W|S T T
42 92.65 0.15 0.80 0.88 0.120 63.1 IS g
54.6 92.80 0.16 0.88 0.94 0.119 64.4 uij <
65 9291 0.16 094 0.97 0.119 65.5 B 940 F - - mm o e ‘§
80 93.05 0.17 1.03 1.00 0.117 66.8 “g ,,,,,, E
100 93.21 0.17 113 103 0.113 68.2 ” Calibrated WSE
(9]
120 93.35 0.18 1.23 1.05 0.110 695 | & /S s Measued WSE |
140 93.47 0.19 132 107 0.107 70.6 = e
SO e 30 I Ter o I 0 200 400 600 800 1000 0 200 400 600 800 1000
200 | 9379 020 156 108 0100  73.4 Flow (cfs) Flow (cts)
228 gigz 8;; 1?; 182 882; ;‘718 Froude Number (Fr), Reach 3, Lower, TR-1 VAF, Reach 3, Lower, TR-1
290 94.18 0.23 185 1.09 0.089 82.9 0.35 1 127
320 94.29 0.24 1.94 1.09 0.087 84.8 [
3495 | 94.39 024 202 108 008 859 |, 0307 114
380 94.49 0.25 2.09 1.08 0.084 87.0 é [ I
410 | 9459 025 216 107 0084 881 | 3 0?7 waiob /T~
440 94.68 0.26 2.23 1.07 0.083 89.0 g 0.20 T § T
470 94.76 0.26 230 1.07 0.081 89.9 S r
500 94.85 0.27 2.35 1.06 0.078 95.4 * 015 t 0.9 1
509.6 94.87 0.28 238 1.06 0.077 96.8 T r
550 94.98 028 245 106 0076 985 010 4 08 & ‘ ‘ ‘ ‘
610 95.13 0.29 256 1.05 0.075 100.6 0 0 200 400 600 800 1000
680 95.29 0.29 2.67 1.04 0.074 102.9 Elow (cfs Flow (cfs)
750 | 9544 030 279 103 0073 1050 (cts)
gig gggg ggi gg; 18? gg;i 183? Manning's n, Reach 3, Lower, TR-1 Wetted perimeter (WP), Reach 3, Lower, TR-1
1000 | 95.92 032 314 101 0070 1099 014 1 120 7 ‘ ‘
0.12 £ £ 100 §
= i g |
©» 0.10 + @ B
e g w0
IS [ o [
€ 0.08 1 £ 60
= F g [
0.06 + S 40
0.04 20 £
0 0 200 400 600 800 1000
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs, Reach 3, Lower, TR-1, Riffle
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Stream: Sultan R

Site: Upper Reach 2
Date: 7/10/2007 Transect: TR7 Date: 7/11/2007 Date: 7/12/2007 Date: 7/13/2007 Date: 10/19/2007 Date: 10/20/2007
Habitat: Riffle Flow: Bed Profile Only Habitat: Riffle Flow: Low Habitat: Riffle Flow: Mid Habitat: Riffle Flow: High Habitat: Riffle Flow: Higher Habitat: Riffle Flow: Highest
(1) Level Loop Survey (BM & HP) (1) Level Loop Surve) (1) Level Loop Surve) (1) Level Loop Surve: (1) Level Loop Surve: (1) Level Loop Survey
BM/HP BS HI Fs Elev BM/HP BS HI Fs Elev BM/HP BS HI FS v BS HI FS Elev 1/ BS Elev BM/HP BS HI Fs Elev
® | ® | o |ol® N S Y I S A S O Y A S M T} (i M 0 Y 5
BM 0.34 100.34 1100.00| BM 0.34 100.34 100.00 BM 0.28 100.28 100.00 BM 011 100.11 100.00 BM 0.21 100.00| BM 1.06 101.06] 00.00|
HP6 251 | 97.83 HP6 252 | 97.82 HP6 246 | 97.82 HP6 228 | 97.83 HP6 HP6
HP7 142 | 98.92 HP7 143 | 98.91 HP7 137 | 9891 HP7 120 | 98.91 HP7 HP7
RWP6 189 | 98.45 RWP6 189 | 98.45 RWP6 183 | 98.45 RWP6 166 | 98.45 RWP6 RWP6
™ ™ ™ ™ ™ ™
BM 033 100.33 1100.00| RWP6 187 100.32 RWP6 1.80 100.25 RWP6 178 100.23 RWP6 RWP6
HP7 141 | 98.92 HP7 141 | 9891 HP7 134 | 9891 HP7 132 | 98.91 HP7 HP7
RWP6 1.88 | 98.45 HP6 249 | 97.83 HP6 242 | 9783 HP6 240 | 97.83 HP6 HP6
HP6 250 | 97.83 BM 0.32_|100.00 BM 0.25 |100.00 BM 0.23 |100.00 BM BM
Comment Comment Comment Comment Comment Comment
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave
TR L/R bank HI FS Rod [WSE|WSE | Q TR L/R bank | Ave HI FS Rod | WSE | WSE Q TR L/R bank | Ave HI FS Rod | WSE | WSE Q TR L/R bank | Ave HI FS Rod | WSE | WSE Q TR L/R bank | Ave HI FS Rod |WSE |WSE| Q TR L/R bank e Il FS Rod |WSE | WSE
@ | ® | @ ] ®m] o) @ [ [ @ @ 0] cs N O O A O DG @ [0 @ @ ® ® | @ @ @ @@ ®c T O O O O RO
7-L 0.00 | 0.00 7L 129 100.32| 7.22 | 0.00 | 93.10 | 93.11 7L 132 100.25| 6.69 0.00 | 93.56 | 93.60 7-L 134 100.23| 6.19 | 0.00 | 94.04 | 94.08 7-L 94.56 7-L 95.16
7-M M 75 7.20 | 0.00 | 93.12 1215 M 75 6.60 0.00 | 93.65 2439 7-M 75 6.11 | 0.00 | 94.12 420.3 7-M 7-M
7-R 0.00 7R 48 7.22 | 0.00 | 93.10 7R 44 6.65 0.00 | 93.60 7-R 36 6.16 | 0.00 | 94.07 7-R | #t###] 5.65 94.56 7R |#####] 5.90 | 0.00 |95.16
Ave Q= Ave Q= 1215 Ave Q= 243.9 Ave Q= 420.3 wve Q= Ave Q=
(2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope
Location Location River Station
@) | ® ® | @
dis 100.32| 851 | 0.00 atTR ]
uls 7.10 | 0.00 uls 60 100.23]| 5.41 | 0.00
WSEsiope=  NA WSE slope = 1.175% WSE slope = 0.294% WSE slope = 1.239% WSEsiope=  NA WsEsiope=  NA
Note: No longitudinal WSE slope surveyed Note: No longitudinal WSE slope surveyed Note: Note: Note: No longitudinal WSE slope surveyed Note: completed at 1:00
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
STA
Meter 1D Meter 1D: 5750 Meter 1D: 5750 Meter 1D 5750 74-139.4 4099 35.1-69.1 Meter ID: Meter 1D
Propeller ID: Propeller ID: __BA Propeller ID: ___BA Propeller ID: ___6A 48 Propeller ID: Propeller ID:
Calib. #: Calib. #: 167 Calib. #: 167 Calib. #: 167 125 Calib. #: Calib. #:
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Stream:|Sultan R. 10-Jul-07 11-Jul-07 12-Jul-07
Site:|Upper Reach 2 [ Sta | FS [Ground] Depth Vel (ft/s Angle[ q | Sta [ FS [Ground| Depth Vel (ft/s) Angle[ q [ Sta [ FS |Ground] Depth Vel (ft/s) Angle[ q
Transect:|7 L @ | | () [Voans| Vos [NVoaos NVos| Ave | (deg) | (cfs) | subs. L@ | () [ () | () [Vouns] Vos [NVoauos[NVos| Ave | (deg) | (cfs) | subs. L) | () | (M | () [Voans] Vos [NVoaos[NVos| Ave | (deg) | (cfs) | subs.
Habitat: Riffle
Survey HI Q
Date (f) | (cf) |[RWP 1.3 050 99.66 18.7
7/10/2007 |100.16 27 178 9838 18.6
7/11/2007 [100.32| 1215 43 168 9848 81.6
7/12/2007 |100.21 | 243.9 55 299 97.17 81.7
7/13/2007 |101.06 | 420.3 80 362 96.54 56.6
100 421 95.95 81.8
Bank Sur. 100.16 140 465 9551 119
19.0 512 95.04 119
240 5.64 9452 119
31.0 542 9474 34.7
37.0 6.66 93.50 34.7
38.0 6.85 9331 34.7
42.0 654 9362 45.7
46,5 6.97 93.19 54.7 RWE 431 93.60 | 0.00 | 0.00 0.00 0.00 0.00 | 45.7
RWE 47.0 93.11 | 0.00 | 0.00 0.00 0.00 0.00 | 45.6 47.0 93.10 | 050 | 2.20 2.27 227 5.05 | 456
52.0 92.29 | 0.82 | 143 1.48 1.48 6.09 | 65.6 52.0 92.22 | 1.38 | 2.39 2.46 2.46 17.00 | 65.6
130.6 7.10 93.06 63.6 57.0 91.56 | 1.55 | 1.98 2.05 2.05 15.87 | 67.6 57.0 91.52 | 2.08 | 3.08 3.16 3.16 32.86 | 67.6
1325 6.73 93.43 23.7 62.0 91.76 | 1.35 | 2.24 231 231 15.14 | 76.7 62.0 91.78 | 1.82 | 3.62 3.70 3.70 32.65 | 76.7
1355 6.75 9341 24.8 66.7 91.31 | 1.80 | 2.57 2.65 2.65 14.05 | 87.6 66.7 91.28 | 2.32 | 3.26 3.34 3.34 22.86 | 87.6
138.0 6.85 93.31 24.7 67.9 92.36 | 0.75 | 2.81 2.89 2.89 2.60 | 88.9 67.9 92.37 | 1.23 | 359 3.67 3.67 5.42 | 889
1410 5.69 94.47 22.9 69.1 90.86 | 2.25 | 2.09 2.16 2.16 14.82 | 85.6 69.1 90.90 | 2.70 | 3.19 | 243 | 327 |[250| 2.89 23.78 | 85.6
1440 4.95 95.21 229 74.0 91.11 | 2.00 | 0.19 0.28 0.28 2.26 | 87.6 74.0 91.11 | 249 | 119 1.24 1.24 1248 | 87.6
1465 3.62 96.54 81.7 77.2 91.91 | 1.20 | 1.18 1.23 1.23 3.98 | 86.7 77.2 91.90 | 1.70 | 2.39 2.46 2.46 11.31 | 86.7
1503 221 97.95 81.7 79.4 93.11 | 0.00 | 0.00 0.00 0.00 0.00 | 88.9 79.4 93.10 | 0.50 | 2.98 3.06 3.06 10 279 | 889
LWP 155.0 1.50 98.66 81.6 80.9 91.41 | 1.70 | 1.60 1.66 1.66 30 8.06 | 86.8 80.9 9142 | 218 | 2.23 2.30 2.30 16.56 | 86.8
86.0 91.16 | 1.95 | 1.64 1.70 1.70 20 [15.73]| 86.7 86.0 91.15 | 245 | 1.99 2.06 2.06 15 | 24.59 | 86.7
91.0 91.56 | 1.55 | 0.82 0.87 0.87 3.39 | 86.6 91.0 91.54 | 2.06 | 0.31 0.36 0.36 1.87 | 86.6
92.8 94.01 | -0.90 88.9 92.8 94.00 | -0.40 88.9
95.5 91.58 | 153 | 157 1.63 1.63 4.36 | 82.6 95.5 91.57 | 2.03 | 0.78 0.83 0.83 296 | 826
99.0 90.91 [ 220 | 0.89 | 0.11| 094 |[0.21| 0.58 3.44 | 82.6 99.0 90.90 | 270 | 0.61 | 0.11 | 066 [ 0.21| 0.44 3.18 | 826
100.9 91.21 | 1.90 | 0.29 0.34 0.34 0.95 | 82.6 100.9 91.07 | 253 | 0.10 | 0.10 [ 0.20 [ 0.20 | 0.20 0.74 | 826
101.9 92.83 | 0.28 | 0.00 0.00 0.00 0.00 | 88.9 101.9 92.80 | 0.80 | 0.11 0.21 0.21 0.21 | 889
103.3 91.99 | 1.12 | 0.00 0.00 0.00 0.00 | 28.6 103.3 91.92 | 1.68 | 0.02 0.07 0.07 0.36 | 28.6
107.7 91.45 | 1.66 | 0.41 0.45 0.45 3.62 | 86.6 107.7 9144 | 2.16 | 0.25 | 0.16 | 0.32 [ 0.26 | 0.29 3.00 | 86.6
113.0 92.09 | 1.02 | 0.86 0.91 0.91 481 | 86.6 113.0 92.09 | 151 | 211 2.18 2.18 16.95 | 86.6
118.0 92.06 | 1.05 | 0.29 0.34 0.34 30 1.56 | 58.8 118.0 92.08 | 1.52 | 0.46 0.50 0.50 3.80 | 58.8
123.0 91.89 | 1.22 | 0.02 0.07 0.07 0.38 | 82.6 123.0 92.00 | 1.60 | 0.98 1.03 1.03 60 3.47 | 826
126.4 91.94 | 117 | 0.03 0.11 0.11 0.46 | 85.6 126.4 91.93 | 1.67 | 0.54 0.58 0.58 352 | 856
LWE 130.2 93.11 | 0.00 | 0.00 0.00 0.00 0.00 | 84.6 130.2 93.03 | 0.57 | 0.91 0.96 0.96 30 3.02 | 846
LWE 139.1 93.60 | 0.00 | 0.00 0.00 0.00 0.00 | 24.7
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Stream: Sultan R.
Site: Upper Reach 2
Habitat: Riffle
Transect: 7
Flow: Low
0 Ca\lll\?é?zted ’\'TL?;JS; C\;T(Zii%; VAF Manrr:ing's erttetd WSE, Reach 2, Upper, Riffle, TR-7 Average Vel, Reach 2, Upper, Riffle, TR-7
perimeter
(cfs) (ft) (Fry  (ft/sec) () 96.0 T
50 92.61 0.15 0.80 0.81 0.180 76.8 g [
75 92.82 0.15 0.89 0.84 0.189 82.3 S 9504 |
100 92.99 0.16 1.03 0.89 0.177 85.0 § [ | Q
116.5 93.09 0.17 1.10 0.92 0.172 86.5 ﬁ [ ! =
140 | 9321 018 121 090 0162 896 | g 407 1 2
170 93.36 0.19 1.32 0.91 0.155 93.6 *g i | §
200 93.48 0.21 1.44 0.93 0.147 96.9 D930 +-f----- it Calibrated WSE
236.3 93.62 0.22 1.55 0.93 0.140 101.2 fg» i : »  Measured WSE
260 93.70 0.22 1.63 0.94 0.136 1038 | = O R S S s s
podl I o 0 400 800 1200 1600 0 400 800 1200 1600
350 | 9398 024 186 093 0128  109.0 Flow (cfs) Flow (cfs)
33;;06 g:gi 822 ig? 832 812: 1123 Fr, Reach 2, Upper, Riffle, TR-7 VAF, Reach 2, Upper, Riffle, TR-7
420 94.16 0.26 2.03 0.92 0.123 1115
450 94.24 0.26 2.09 091 0.122 112.3
480 94.31 0.26 2.16 0.90 0.121 113.1 =
523.0 94.40 0.27 2.25 0.90 0.118 114.0 é
560 94.48 0.27 2.32 0.89 0.117 1149 | 3 w
600 94.56 0.28 2.40 0.89 0.114 1174 | g §
650 94.66 0.29 2.49 0.88 0.110 122.6 3
710 94.77 0.30 259 087 0107 1271 | Y%
780 94.89 0.31 2.70 0.86 0.105 128.8
850 95.01 0.32 2.80 0.85 0.104 130.4 ;
928.3 95.13 0.32 2.92 0.85 0.102 132.2 0 400 800 1200 1600
1000 95.23 0.33 3.02 0.84 0.100 133.6 Flow (cfs) Flow (cfs)
1100 95.37 0.34 3.15 0.83 0.099 135.4
1§28 222; ggg gig ggi ggg; 12;2 Manning's n, Reach 2, Upper, Riffle, TR-7 WP, Reach 2, Upper, Riffle, TR-7
1500 | 95.86 0.36 363  0.80 0.094 1412 0.20 ¢ 160 T ‘ ‘
018 £ i 1 1
0.16 + g 140 1
cOM - r~ " o [
©012 £ - g 120 4
£010¢------~ b5 i
S 0.08 £ 2 100 ¢
= 0.06 £ ot ;
0.04 £ S 807
0.02 £ I
0.00 + | 60 1
0 400 800 1200 1600 0
Flow (cfs) Flow (cfs)
7/16/2008 cTR7A 1 - Sultan_Upper Reach 2_TR7.xls



Comparison of Calibrated and Measured WSEs
Sultan River, Reach 2, Upper, Riffle, TR-6
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Stream: Sultan R

Site: Upper Reach 2
Date: 7/10/2007 Transect: TR6 Date: 7/11/2007 Date: 7/12/2007 Date: 7/13/2007 Date: 10/19/2007 Date: 10/20/2007
Habitat: Riffle Flow: Bed Profile Only Habitat: Riffle Flow: Low Habitat: Riffle Flow: Mid Habitat: Riffle Flow: High Habitat: Riffle Flow: Higher Habitat: Riffle Flow: Highest
(1) Level Loop Survey (BM & HP) (1) Level Loop Surve (1) Level Loop Survey (1) Level Loop Surve (1) Level Loop Surve (1) Level Loop Survey
BMIHP |  BS H S [ Elev BMIHP | BS HI | FS | Elev BWIHP | BS HI | FS | Elev BS HI | FS | Elev BMIHP | BS HI | FS | Elev BS HI | FS | Elev
(ft) (f) (f (f (f) (ft) (f) _(f) () (f) (ft) (f) (ft) (f) (f (ft) () () () (f) (f) (f) (fo) (f) (fo) (f) (f () () (ft)
BM 034 | 100.34 100.00 BM 034 | 100.34 100.00 BM 028 |100.28 100.00 BM 011 [100.1T 100.00 BM 021 [100.21] 100.00| BM 106 |m#e 100.00
HP6 251 | 97.83 HP6 252 | 97.82 HP6 246 | 97.82 HP6 228 | 97.83 HP6 HP6
HP7 142 | 9892 HP7 143 | 9891 HP7 137 |98.91 HPT 120 | 98.91 HPT HP7
RWP6 189 | 98.45 RWP6 189 | 98.45 RWPG 183 | 98.45 RWP6 166 | 98.45 RWPG RWPG
™ ™ ™ ™ ™ ™
BM 033 |100.33 100.00 RWP6 | 187 |100.32 RWP6 | 180 [10025 RWP6 | 178 [100.23 RWPG RWPG
HP7 141 | 9892 HP7 141 | 9891 HP7 134 | 9891 HP7 132 | 98.91 HP7 HP7
RWP6 188 | 98.45 HP6 249 | 97.83 HP6 242 | 97.83 HP6 240 | 97.83 HP6 HP6
HP6 250 | 9783 BM 032 {10000 BV 025 [100.00 BM 023 |100.00 BM BM
Comment Comment Comment Comment Comment Comment
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
Transect Station Ave River Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave
TR [URbank] Ave | HI | FS | Rod | wsE [wsE| @ TR [URbank| Ave | HI | FS | Rod | wsE |wsE| Q TR [LRbank] Ave Rod | wsE |wsE| Q TR [URbank [ Ave | HI | FS | Rod [wsE |wsE| @ TR [URbank [ Ave | HI | FS | Rod |wsE |wsE | o TR [URbank [Ave| HI | FS | Rod |wsE|wsE| @
() () () () () () () | (cfs) (f) (ft) (f) (f) (f (f) (f) (cfs) (ft) (f) (f (f) (f) (cfs) (f) () 1| _(f) (ft) (f) (f) (f) | (cfs) (ft) () _1 () | () () () (f) [ (cfs) (f (f (f (f) (f) (f (f) | (cfs)
6L 000 | 0.00 6L 106 100.32| 7.33 | 0.00 | 92.99 | 93.03 6L | 1215 | 65 000 | 9352 |93.54 6L 110 60 |100.23 623 | 0.00 | 94.00 | 94.05 6L 94.42 6L 95.03
&M &M 54 726 | 0.00 | 93.06 1163 | &M 54 000 | 9353 2245 &M 54 621 | 000 |94.02 365.9 &M 6M
6R 000 6R 19 729 | 0.00 | 9303 6R 18 000 | 9355 6R 17 613 | 0,00 |94.10 6R | 5.70 | 0.00 | 0a.02 6R %] 6,03 | 0.00 |95.03
AveQ= AveQ= 1163 AveQ= 2245 AVeQ= 3659 Ave Q= Ve Q=
2.1) Longitudinal WSE Slope
. HI
Location | River Station
| ®
dis 60 1002 | 7.84
atTr 0
WSE siope = WSE siope = NA WSEsiope=  2.892% WsEslope=  2.767% WSE siope = NA WSE siope = NA
Note: Note: Note: No longitudinal WSE slope surveyed Note: completed at 1:00

Note: No longitudinal WSE slope surveyed

(3) Meter and propeller ID for Velocity Correction

Meter ID:
Propeller ID:
Clib. No:

7/16/2008
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Note: No longitudinal WSE slope surveyed

(3) Meter and propeller ID for Velocity Correction

Meter ID:
Propeller ID:
Clib. N

5750

(3) Meter and propeller ID for Velocity Correction

Meter ID: __5750
Propelier ID:
Clib. No: __167

(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction

Meter ID:__5750 Meter ID:
Propeller ID: Propeller ID:
Clib. No:__167 Clib. No:

Level Loop WSE Survey

(3) Meter and propeller ID for Velocity Correction
Meter D.

Propeller ID:
Clib. No:
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Stream:|Sultan R. 10-Jul-07 11-Jul-07 12-Jul-07
Site:|Upper Reach 2 [ Sta | FS [Ground] Depth Vel (ft/s) Angle[ g [ Sta [ FS | Ground] Depth Vel (ft/s) Angle[ g | Sta [ FS [Ground| Depth Vel (ft/s) Angle[ g
Transect: |6 L @ | | () [Voans| Vos [NVoaos NVos| Ave | (deg) | (cfs) | sub. L) () | () | (1) [Veaos] Vos [NVoaos [NVos] Ave | (deg) | (cfs) | sub. L@ | () [ (M | () [Voaws] Vos [ NVoaes[NVos| Ave | (deg) | (cfs) | sub.
Habitat: Riffle
Survey HI Q
Date (/) | (cfs) 00 095 98.42 81.7
7/10/2007 | 99.37 RWP 10 171 97.66 81.8
7/11/2007 [100.32| 116.3 38 279 96.58 81.9
7/12/2007 |100.25 | 224.5 81 367 9570 81.9
7/13/2007 |100.23 | 365.9 126 473 94.64 81.9
154 524 94.13 28.6
189 6.46 92.91 82.6 |[RWE 18.8 93.03 | 0.00 | 0.00 0.00 0.00 0.00 | 229 [[RWE 188 92.92 | 0.62 | 0.21 0.29 0.29 0.54 | 82.6
23.0 92.21 | 0.82 | 0.29 0.34 0.34 1.27 | 238 23.0 92.07 | 147 | 0.14 0.24 0.24 20 152 | 238
29.0 92.11 | 092 | 1.34 1.39 1.39 3.84 | 46.6 29.0 92.00 | 1.54 | 1.88 1.95 1.95 8.99 | 46.6
1199 6.25 93.12 229 32.0 9151 | 1.52 | 1.68 1.74 1.74 | 30 8.02 | 54.7 32.0 91.42 | 212 | 3.07 3.15 3.15 5 23.28 | 54.7
1230 556 93.81 22.9 35.0 91.45 | 158 | 0.78 0.83 0.83 | 40 3.94 | 56.6 35.0 91.44 | 210 | 117 1.22 1.22 60 498 | 56.6
1279 510 94.27 229 39.0 91.55 | 1.48 | 0.91 0.96 096 | 20 449 | 457 39.0 91.52 | 2.02 | 0.65 0.70 0.70 20 445 | 457
1320 451 94.86 22.9 42.8 91.98 | 1.05 | 2.47 2.55 255 | 35 7.33 | 65.7 42.8 91.94 | 1.60 | 2.58 2.66 2.66 5 14.18 | 65.7
136.1 3.82 95.55 28.9 45.7 92.32 | 0.71 | 1.86 1.92 1.92 6.01 | 56.6 45.7 9233 | 121 | 1.81 1.87 1.87 15 9.64 | 56.6
LWP 1386 276 96.61 81.9 49.5 92.30 | 0.73 | 1.04 1.09 1.09 2.67 | 85.8 49.5 92.26 | 1.28 | 1.17 1.22 1.22 40 4.00 | 858
1430 142 97.95 81.9 54.5 92.44 | 059 | 0.93 0.98 0.98 5 0.84 | 86.7 54.5 92.44 | 1.10 | 2.49 2.57 2.57 4.09 | 86.7
56.2 92.45 | 058 | 2.27 2.34 2.34 0.82 | 64.6 56.2 92.44 | 1.10 | 3.61 3.69 3.69 6.09 | 64.6
57.4 93.43 | -0.40 88.9 57.4 93.24 | 0.30 | 4.17 4.25 4.25 5 3.88 | 88.9
59.2 9241 | 0.62 | 3.26 3.34 334 20 3.41 | 889 59.2 92.32 | 1.22 | 430 4.39 4.39 20.87 | 88.9
TR6 - Bed profile comparison 63.5 91.91 | 112 | 2.98 3.06 306 | 10 8.44 | 46.6 63.5 91.81 | 1.73 | 2.97 3.05 3.05 10 | 12.99 | 46.6
99 67.0 91.05 | 1.98 | 1.67 173 173 5 5.63 | 45.6 67.0 90.94 | 260 | 216 | 1.17 | 223 122 | 172 7.39 | 45.6
68.5 91.05 | 1.98 | 1.58 1.64 1.64 5 3.55 | 45.6 68.5 90.94 | 260 | 2.09 | 148 | 2.16 154 | 1.85 10 5.20 | 45.6
70.3 91.64 | 1.39 | 116 121 121 ] 10 1.82 | 45.6 70.3 9154 | 200 | 112 | 012 | 117 |0.23| 0.70 1.53 | 45.6
98 ——10-Jul-07 70.7 92.88 | 0.15 | 0.80 0.85 0.85 | 60 0.11 | 88.9 70.7 92.91 | 0.63 | 1.64 1.70 1.70 25 1.70 | 88.9
——11-Jul-07 73.8 91.68 | 1.35 | 1.32 137 137 6.85 | 88.9 73.8 91.74 | 1.80 | 1.78 1.84 1.84 12.28 | 88.9
— 12.3ul07 78.1 91.49 | 1.54 | 2.03 2.10 2.10 13.25| 85.7 78.1 91.49 | 2.05 | 2.63 271 2.71 22.75 | 85.7
971 13-0u-07 82.0 91.82 | 121 | 2.74 2.82 2.82 13.47| 48.6 82.0 91.83 | 1.71 | 2.63 271 2.71 18.28 | 48.6
86.0 91.45 | 1.58 | 1.42 1.47 1.47 10.48 | 25.6 86.0 91.38 | 2.16 | 1.52 1.58 1.58 15.33 | 25.6
96 | 91.0 92.01 | 1.02 | 148 154 154 6.34 | 346 91.0 92.03 | 151 | 1.88 1.95 1.95 20 | 11.18 | 346
= 94.1 92.15 | 0.88 | 1.22 1.27 1.27 5 1.72 | 486 94.1 92.14 | 1.40 | 117 1.22 1.22 15 2.55 | 48.6
= 96.0 94.03 | -1.00 88.9 96.0 94.04 | -0.50 88.9
é 95 4 97.6 9212 | 091 | 017 0.27 0.27 0.34 | 88.9 97.6 92.12 | 1.42 | 0.82 0.87 0.87 1.74 | 88.9
§ 100.4 92.14 | 0.89 | 0.53 0.57 057 | 20 1.42 | 85.6 100.4 92.14 | 1.40 | 0.43 0.47 0.47 15 1.87 | 85.6
% o4 | 103.5 92.64 | 0.39 | 0.10 0.20 0.20 0.28 | 249 103.5 92.62 | 0.92 | 0.56 0.61 0.61 45 1.40 | 24.9
o 107.5 93.03 | 0.00 | 0.00 0.00 0.00 0.00 | 249 107.5 93.03 | 0.51 | 0.96 1.01 1.01 45 1.13 | 249
K \ L 109.7 93.13 | -0.10 | 0.00 0.00 0.00 0.00 | 238 109.7 93.15 | 0.39 | 0.52 0.56 0.56 60 0.20 | 238
93 - \ [ 1111 93.03 | 0.00 | 0.00 0.00 0.00 0.00 | 23.8 1111 93.04 | 050 | 0.41 0.45 0.45 45 0.45 | 23.8
| 115.4 92.42 | 0.61 | 0.00 0.00 0.00 0.00 | 34.6 115.4 92.42 | 112 | 0.04 0.15 0.15 0.71 | 34.6
) /\f-’/- LWE 119.7 93.03 | 0.00 | 0.00 0.00 0.00 0.00 | 12.6 119.7 93.05 | 0.49 | -0.03 -0.11 -0.11 -0.15 | 12.6
92 4 T / \ I\ 4 LWE 121.0 93.54 | 0.00 | 0.00 0.00 0.00 0.00 | 22.9
\ \/ SN
914 - — S
90 T T T T T T T
0 20 40 60 80 100 120 140 160
Station (ft) ] ]
I I [ I I [ I [ I
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Stream: Sultan R.
Site: Upper Reach 2
Habitat: Riffle
Transect: 6
0 Ca\lli\%?zted ,\ljroukc)]e CVTra%? VAE Manning’s ertted WSE, Reach 2, Upper, Riffle, TR-6 Average Velocity, Reach 2, Upper, Riffle, TR-6
umbpber elocl n perimeter
(cfs) (f) (Fry  (ft/sec) () 96.0 T 40 T ; ; ‘
50 92.53 0.29 1.23 0.81 0.134 75.4 g [ [ I |
75 92.75 0.25 123 081 0.162 850 | 5950 30 L - =]
100 92.92 0.24 1.26 0.82 0.176 93.2 g [ g [ ! } }
116.5 93.02 0.24 1.32 0.86 0.177 96.8 ﬁ 940 [ : < 20 | L : :
140 93.15 0.24 1.39 0.88 0.177 102.3 g == I -‘§ ’ ’; S A
170 93.29 024 148 092 0179 1041 | £ : | 2 : ‘ | |
200 93.42 0.25 156 094 0181 1057 | ® 930 f -A----- bl Calibrated WSE 10 § ; ; ;
236.3 93.55 0.25 1.67 096 0.179 107.1 % i I I A Measured WSE r I I I
260 | 9364 025 172 097 0180 1081 |3 b 0 b 00 ftot { U
ggg Zg'gg 8'22 i'gé 1'8(1) 81;; 123'1 0 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600
350 | 9391 027 195 102 0175 1111 Flow (cfs) Flow (cfs)
33;;06 Zigi 82; ;82 182 81;2 11;2 Froude Number (Fr), Reach 2, Upper, Riffle, TR-6 VAF, Reach 2, Upper, Riffle, TR-6
420 94.09 0.28 2.11 1.05 0.170 113.5 121
450 94.16 0.28 2.18 1.06 0.168 115.1 [
480 94.23 0.29 224 107 0166 1167 | _ I
523.0 94.33 0.29 2.32 1.07 0.164 118.4 é }
560 | 94.40 030 240 1.08 0162 1193 | 3 wogt ; !
600 94.48 0.30 2.47 1.09 0.160 120.3 g § Tt | |
650 94.58 0.31 255 110 0.159 1215 | 3 i | |
710 94.69 0.31 2.65 1.10 0.157 122.9 ° 0.9 + - ‘P -—- ‘#
780 94.80 0.32 2.78 1.11 0.153 124.1 r I |
850 94.91 0.33 289 112 0151 1253 08 & { } } ‘ ‘ ‘ ‘
i%%og g:'gg g'gi gg; ﬁg 8'123 1;3'2 0 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600
1100 | 9527 035 326 113 0145 1291 Flow (cfs) Flow (cfs)
1§§8 Zgg? 82? gg; 112 gigg 122? Manning's n, Reach 2, Upper, Riffle, TR-6 Wetted perimeter (WP), Reach 2, Upper, Riffle, TR-6
1500 | 95.73 0.38 379 116 0135 1332 0.19 ¢ 140 ¢
L 130 |
0.18 + £ i
c 047 + g 120 ¢
N gm0y
g0187 & 100 +
S 015 ¢ 8 o0+
E (] E
0.14 £ 2 80+
013 + : : : : : : : 70+ ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs
Sultan River, Reach 2, Upper, Riffle, TR-6

9.0 |
95.5
95.0
94.5
94.0 |

935 |

Water Surface Elevation (ft)

93.0 | o Measured WSE
I — Calibrated WSE

925 &

92.0 - : : : ? : : : : ? : : : : ? : : : — \ \ \
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Stream: Sultan R
Site: Upper Reach 2
Date: 7/10/2007 Trnasect: TR5. Date: 7/11/2007 Date: 7/12/2007 Date: 7/13/2007 Date: 10/19/2007 Date: 10/20/2007
Habitat: Cascade Flow: Bed Profile Only Habitat: Cascade Flow: Low Habitat: Cascade Flow: Mid Habitat: Cascade Flow: High Habitat: Cascade Flow: Higher Habitat: Cascade Flow: Highest
(1) Level Loop Survey (BM & HP) (1) Level Loop Survey (1) Level Loop Surve) (1) Level Loop Surve: (1) Level Loop Surve: (1) Level Loop Survey
BM/HP BS HI Fs Elev BS HI FS Elev BM/HP BS HI FS Elev BM/HP BS HI FS BM/HP BS HI Fs Elev BM/HP BS HI Fs Elev
(0 W __1 (0 | () | ) | W] W __| @ L (0 | =L@ L0 L ® | @ i (5 t () W] © L © (1) (W 1 | @ |
HP5 1.08 101.08 100.00 HP5. 212 102.12 100.00 HPS. 220 102.20 100.00 HPS. 210 102.10 HP5. 174 [101.74| B HPS. 493 104.93| 100.00
RWPS 0.25 |100.83 RWPS 1.29 |100.83 RWP 1.36 |100.84 RWP 1.26 |100.84] RWP 0.90 | #####| RWP
TP TP TP TP TP
RWPS 0.24 101.07 RWPS 127 102.10 RWP 134 102.18 RWP 125 102.09 RWP RWP
HPS 1.07 |100.00 HPS 211 | 99.99 HPS 2.17 |100.01 HPS 2.09 |100.00 HP5 HPS5
Comment Comment Comment Comment Comment. 12 loop Comment
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
River Station Ave River Station Ave River Station Ave River Station Ave River Station Ave River Station Ave
R UR bank | Ave HI FS Rod | WSE | WSE Q TR URbank | Ave HI FS Rod | WSE | WSE Q R L/R bank | Ave HI FS Rod | WSE |WSE | Q R L/R bank HI FS Rod | WSE |WSE| Q TR L/R bank | Ave HI FS Rod | WSE | WSE Q R UR bank | Ave HI FS Rod | WSE | WSE Q
() M | ([ @) | () [ @ | () [l (i) M | @ | () | @ | (0 | (@ | f | @ | (@ () | (9 | (cfs) f ft f)_| (@) | @ | () | () [(cfs) [@ M [ [ @ [ ([ @ | @ [ () ) [ [ @ | @ [ @) | @) [
1L 0.00 | 0.00 1L 80 102.10{ 9.59 | 0.00 | 92.51 | 92.66 1L 102.18| 9.07 | 0.00 |93.11|93.23 1L 87 51 102.10 | 8.50 | 0.00 | 93.60 |93.70 1L 94.03 1L 94.73
1M a1 949 | 0.00 | 9261 1378 250.7 4043 00 00
1R 0.00 1R 17 9.24 | 0.00 | 92.86 1R 883 | 0.00 [93.35 -R 15 102.10| 831 | 0.00 | 93.79 1R #####] 7.71 | 0.00 | 94.03 1R 104.93| 10.20 | 0.00 | 94.73
Ave Q= Ave Q= 137.8 Ave Q= 259.7 we Q= 4043 AveQ= 00 AeQ= 00
tudinal WSE Slope 2.1) Longitudinal WSE Slope
HI FS Rod | WSE
Location River Station
@ | @ | ® | ®
dis 102.1 | 9.06 | 0.00 | 93.04
uls 102.1 | 7.86 | 0.00 | 94.24
WSE slope = WSE slope = NA WsEsope=  1.588% WSE slope = 1.500% WSE slope = NA WSE slope =
Note: No longitudinal WSE slope surveyed Note: No longitudinal WSE slope surveyed Note: Note: Note: No longitudinal WSE slope surveyed Note: No longitudinal WSE slope surveyed
Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction

(3) Meter and propeller ID for Velocity Correction

Meter ID:
Propeller ID:
Clib. N

7/16/2008
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(3) Meter and propeller ID for Velocity Correction

Meter ID: __5750
Propeller ID:
Clib. No:__167.

(3) Meter and propeller ID for Velocity Correction
Meter ID: __ 5750
Propeler I:
Clib. No:

167

(3) Meter and propeller ID for Veloci
STA

Meter ID:
Propelier ID:
Clib. No:

Level Loop WSE Survey

5750

6A

167

33.5-87.8]

Meter ID:
Propeller ID:
Clib. No:

Meter ID:
Propeller ID:
Clib. No:
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Stream: [Sultan R. 10-Jul-07 11-3ul-07 12-3ul-07
Site:|Upper Reach 2 [ Sta | FS [Ground] Depth Vel (ft/s Angle[ q [ Sta [ FS |Ground] Depth Vel (ft/s) Angle[ g [ Sta [ FS |Ground] Depth Vel (ft/s) Angle[ q
Transect: |5 L@ @ | @ | () [Vozos| Vos [NVozos NVos| Ave | (deg) | (cfs) | sub. L@ [ @ | @ | () [Voaos| Vos [NVoaos[NVos] Ave | (deg) | (cfs) | sub. L@ [ @ | @ | () [Voaos| Vos [ NVooos[NVos] Ave | (deg) | (cfs) | sub.
Habitat: |Cascade
Suvey | HI | Q |RWP 10 238 9885 81.9
Date ) | (cfs) 33 289 9834 81.9
7/10/2007 |101.23 41 | 456 9667 81.9
7/11/2007 |102.10] 137.8 64 524 9599 81.9
7/12/2007 |102.18] 259.7 85 594 9529 929
7/13/2007 |102.09| 404.3 108 632 9491 288
133 614 95.09 88.9
151 834 92.89 88.9 ||RWE 14.7 92.66 | 0.00 | 0.00 0.00 0.00 000 | 889 ||RWE 147 92.83 | 0.40 | 0.00 0.00 0.00 000 | 889
175 9155 | 1.11 | 0.59 0.64 064 223 | 837 175 91.68 | 155 | 0.15 0.25 025 123 | 837
210 9115 | 151 | 2.35 242 242 1043 | 837 210 91.23 | 2.00 | 3.62 3.70 370 21.08 | 837
830 868 9255 86.6 232 9147 | 119 | 1.72 1.78 178 403 | 839 232 9153 | 1.70 | 3.65 3.73 373 1204 | 839
859 820 93.03 436 24.8 90.65 | 2.01 | 2.77 285 2.85 1088 | 839 24.8 90.78 | 2.45 | 3.07 [ 246 | 315 |253| 284 1323 | 839
912 685 94.38 326 270 90.85 | 181 | 0.18 [ 439 | 027 |448| 238 | 5 | 835 839 270 90.83 | 240 | 691 [034| 705 |039] 372 17.41 | 839
940 626 94.97 229 287 90.75 | 1.91 | 339 [ 058 | 347 |063| 205 | 10 | 559 | 839 287 90.93 | 2.30 | 3.65 3.73 373 | 20 | 11.69 | 839
1002 535 95.88 229 299 90.44 | 222 | 3.70 3.78 378 | 5 |20.06]| 839 299 9053 | 270 | 510 [ 245| 520 |252| 386 | 20 | 2353 | 839
107.0 463  96.60 82.8 335 90.34 | 2.32 | 0.27 0.33 033 | 20 | 200 | 839 335 9061 | 262 | 245 [ 1.47| 252 |153]| 203 14.86 | 83.9
1140 473 9650 816 355 90.80 | 1.86 | 2.01 2.08 208 | 15 | 9.89 | 839 355 90.91 | 2.32 | 3.21 3.29 329 20.23 | 839
121.0 395 97.28 18.6 38.8 9115 | 151 | 252 2.60 2.60 1117 867 38.8 91.32 | 1.91 | 2.28 2.35 235 1281 | 86.7
1260 296 98.27 816 412 9115 | 151 | 2.24 231 231 | 5 |1217] 866 412 91.32 | 1.91 | 3.80 3.88 388 2592 | 866
129.0 027 100.96 81.8 4538 91.24 | 1.42 | 244 251 251 1018 | 56.6 4538 9139 | 1.84 | 1.42 147 147 5 | 7.70 | 566
46.9 9251 | 015 | 2.70 2.78 278 077 | 889 46.9 9262 | 061 | 3.27 3.35 335 | 5 | 377 | 889
495 91.68 | 0.98 | 2.60 268 268 538 | 889 495 91.77 | 1.46 | 4.02 410 410 1227 | 8.9
51.0 9145 | 121 | 319 3.27 327 732 | 656 51.0 9151 | 172 | 259 267 267 848 | 656
TRS - Bed profile comparison 532 91.74 | 092 | 0.33 0.38 038 | 30 | 053 | 656 532 9181 | 1.42 | 1.56 162 162 | 15 | 388 | 656
545 93.21 | -0.55 | 0.00 0.00 0.00 0.00 | 889 545 93.22 | 0.01 | 250 258 258 004 | 889
101 56.0 92.12 | 054 | 3.78 3.86 38 | 5 | 467|889 56.0 92.21 | 1.02 | 3.99 407 407 934 | 889
59.0 92.25 | 0.41 | 0.28 0.33 033 041 | 868 50.0 92.32 | 091 | -0.26 -0.32 -0.32 -0.88 | 868
100 4 p—ye 62.0 91.74 | 092 | 1.32 137 137 284 | 846 62.0 91.75 | 1.48 | 2.56 264 264 878 | 846
635 91.79 | 0.87 | 0.34 0.39 039 | 5 | 076 | 866 635 91.91 | 1.32 | 2.08 215 215| 5 | 636 | 866
99 ko7 66.5 93.21 | -0.55 | 0.00 0.00 0.00 0.00 | 88.9 66.5 9298 | 025 | 3.93 401 401 | 5 | 285 | 889
——12-Jul-07 69.2 92.10 | 056 | -0.09 -0.19 -0.19 -0.26 | 889 69.2 92.20 | 1.03 | 1.99 2.06 206 | 45 | 375 | 889
98 | 13-3ul-07 715 9163 | 1.03 | 1.21 1.26 1.26 376 | 837 715 9171 | 152 | 0.36 041 041 | 20 | 169 | 837
75.0 91.94 | 072 | 0.64 0.69 0.69 149 | 746 75.0 92.03 | 1.20 | 2.04 211 211 759 | 746
~ 971 775 92.04 | 062 | 1.07 112 112 167 | 75.6 775 92.10 | 1.13 | 2.08 215 215 583 | 756
= 798 91.88 | 0.78 | 0.80 0.85 085 150 | 56.7 798 9145 | 121 | 1.24 1.29 1.29 351 | 567
S 961 82.0 93.37 | -0.71 | 0.00 0.00 0.00 000 | 889 82.0 92.81 | -0.15 | 0.00 0.00 0.00 000 | 889
g 82.4 92.61 | 0.05 | 0.15 0.25 025 0.00 | 889 82.4 92.01 | 065 | 1.50 1.56 1.56 035 | 889
2 g5 LWE 827 92.66 | 0.00 | 0.00 0.00 0.00 000 | 846 82.7 92.14 | 052 | 0.36 041 041 036 | 846
= LWE 8538 92.66 | 0.00 | 0.00 0.00 0.00 000 | 436
2 94
93 | S S
92 | ] ]
o1 | o o
% ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ — —
-1 9 19 29 39 49 59 69 79 89 99 109 119 129 — —
Station (ft) N N
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Stream: Sultan R.
Site: Upper Reach 2
Habitat: Cascade
Transect: 5
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning's  Wetted WSE, Reach 2, Upper, Cascade, TR-5 Average Velocity, Reach 2, Upper, Cascade, TR-5
umber elocl n perimeter
(cfs) (i) (Fr)  (f/sec) (i) 96.0 1 ; ; ; ; 607 ; ; ; ; ; ! !
50 92.15 0.32 155 0.80 0.092 465 | € i 50t | | | | |
75 9238 030 155 080 0103 593 | § P07 S l l l ! ‘ l
100 92.56 0.28 161 081 0.112 632 | ¢ a0 | g 401 ; ; ; ! ; ; ;
116.5 92.66 0.27 165 080 0.117 65.2 oot S a0 ; ; : ; ; ; ;
140 92.79 0.28 175 082 0.113 70.4 8 930 ¢ | g T | | | | | |
170 92.94 0.29 1.89 085 0.112 725 | £ 70} | 2 20 ‘ ! ! ! ! ! !
200 93.07 0.30 2.02 0.88 0.110 744 1O F ! Calibrated WSE : ! ! ! ! ! ! !
2363 | 93.22 031 215 088 0108 764 | UL + Measured WSE 1.0+ : : : : : : :
260 93.30 0.31 225 090 0.107 76.9 3910: ‘ oL T T 0.0 & P T R D S B
;28 32'28 g'gg g'zg g'gg 8'182 Z: 0 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600
350 93.58 0.33 257 094 0103 781 Flow (cfs) Flow (cfs)
3?:;06 ggsz 823 ;Sg 832 gigi ;gg Froude Number (Fr), Reach 2, Upper, Cascade, TR-5 VAF, Reach 2, Upper, Cascade, TR-5
420 93.77 0.35 2.80 097 0100 789 06 1 147
450 93.84 0.35 2.90 0.98 0.099 79.3 r i
480 93.91 0.36 299 0.99 0.097 79.8 _ 05T
523.0 94.01 0.37 311 1.01 0.096 80.4 é b
560 94.09 0.37 321 102 0095 809 | 3947 N
600 94.17 0.38 333 1.03 0.093 814 | g o F g
650 94.26 0.39 347 1.04 0.091 82.0 3 Tt
710 94.37 0.40 363 1.06 0.089 827 | %+ 02 &
780 94.49 0.41 381 1.07 0.087 83.4 “t
850 94.61 0.42 396 1.09 0.086 84.1 01 & 0.6
3%%.03 gj-;g 8-22 jéi 112 8-82‘2‘ 2‘5‘-3 0 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600
1100 | 9496 046 454 113 0079  87.2 Flow (cfs) Flow (cfs)
iggg gg;? 8‘512 ggg 112 88;451 gég Manning's n, Reach 2, Upper, Cascade, TR-5 Wetted perimeter, Reach 2, Upper, Cascade, TR-5
1500 95.43 0.52 530 1.18 0.071 94.9 0.12 1 100 ; ; ;
0.11 4 o 901 ; ; ;
[ ~ b | |
c 0.10 £ & 80 ‘
2 g £ g 1
€009+ R e e r---
c L o E | | |
S 0.08 | g 60 | | |
[ © r | | |
0.07 = 50t l l :
0.06: 407“‘1‘“1“‘1“‘1“‘1“‘1“‘1“‘
0 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs
Sultan River, Reach 2, Upper, Cascade, TR-5

96.0 |
955 |
95.0 |
94.5 |
94.0 1

935 |

Water Surface Elevation (ft)
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Stream: Sultan R

Site: Upper Reach 2
Date: 7/10/2007 Transect: TR4 Date: 7/11/2007 Date: 7/12/2007 Date:  7/13/2007 Date: 10/19/2007 Date: 10/20/2007
Habitat: Riffle Flow: Bed Profile Only Habitat: Riffle Flow: Low Habitat: Riffle Flow: Mid Habitat: Riffle Flow: High Habitat: Riffle Flow: Higher Habitat: Riffle Flow: Highest
(1) Level Loop Survey (BM & HP) (1) Level Loop Survey (1) Level Loop Surve) (1) Level Loop Surv (1) Level Loop Surve: (1) Level Loop Survey
BM/HP BS HI Fs Elev BM/HP BS HI FS Elev BM/HP BS HI FS v BS HI FS Elev BM/HP BS HI Fs Elev BM/HP BS HI Fs Elev
() () @ | @ | @ () | @ | @ | G t @ | | @ | () @ | @ | @ | @ () (f) t) | () (f) (f) (M | () | (@
HP4 3.25 103.25 100.00 RWP 131 101.24 99.93 HP4 118 10118 100.00 HP4. 115 10115 100.00 HP4 120 100.00 HP4 284 102.84 ||
RWP4 332 | 99.93 HP4. 1.24 |100.00 RWP 125 | 99.93 RWP 122 | 99.93 RWP 127 99.93 RWP
TP TP
RWP4 3.28 103.21 99.93 HP4. 121 101.21 RWP 121 10114 99.93 RWP 117 101.10 99.93 RWP RWP
HP4 321 100.00 RWP 128 | 99.93 HP4 1.14 [100.00 HP4 1.10 | 100.00 HP4 HP4
Comment Comment Comment Comment Comment. 172 1o0p only Comment. no loop
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave
TR LR bank ‘ Ave HI FS Rod | WSE | WSE Q TR URbank | Ave HI FS Rod | WSE | WSE Q R L/R bank I Ave HI FS Rod | WSE | WSE Q TR LR bank \ve HI FS Rod | WSE | WSE Q R LR bank | Ave HI FS Rod | WSE | WSE Q R L/R bank | Ave HI FS | Rod |WSE |WSE | Q
@ 16 [ @ [ @ [ @1 @[ ) ® L0 L@ L L@ 10 [ @ L6 1 @ [ @ [ @1 @[] (@] W 1@ L0 10 L 1M 1] (@] ® (L ® 10 1010 ) M L 0 L L@ 1@ 00
1L 0.00 | 0.00 1L 81 101.21| 7.11 | 0.00 | 94.10 | 94.14 981 1L 83 56 |101.14] 6.44 | 0.00 | 94.70 | 94.69 2252 1L 86 86 |##uH#| 5.77 0.00 |95.38 95.3: 3575 1L 95.70 1L 96.49
1R 0.00 1R 32 7.04 | 0.00 [94.17 - 1R 29 6.47 | 0.00 | 94.67 - 1R #####| 5.88 0.00 | 95.27 - 1R ####| 5.50 | 0.00 | 95.70 1R 102.84] 6.35 | 0.00 | 96.49
Ave Q= AveQ= 981 Ave Q= 2252 Ave Q= 3575 Ave Q= wve Q=
tudinal WSE Slope (2.1) Longitudinal WSE Slop
" HI FS Rod
|Lucanon River Station ) (f) | )
dis -40 | 5.87 0.00
uls 50 | 5.41 0.00
WSE slope = NA WSE slope = NA WSE slope = 0511% WSEslope=  0.511% WSE slope = NA WSE slope = NA
Note: No longitudinal WSE slope surveyed Note: No longitudinal WSE slope surveyed Note: Note: Note: No longitudinal WSE slope surveyed Note: No longitudinal WSE slope surveyed
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
STA
Meter ID: Meter ID: 5750 Meter ID: __ 5750 Meter ID: 5750 _ 58.5-86| 4099 26.7-49.4 Meter ID: Meter ID:
Propeller ID: Propeller ID: ___6A Propeller ID: ___BA Propeller ID: ___BA 48 Propeller ID: Propeller ID:
Calib No. Calib No. 167 Calib No. 167 Calib No. 167 125 Calib No. Calib No.
7/16/2008
4 - sultan_Upper Reach 2_TRA4.xls
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Stream: [Sultan R. 10-Jul-07 11-3ul-07 12-ul-07
Site:|Upper Reach 2 | Sta | FS |Ground| Depth Vel (ft/s) Angle] q [ Sta [ FS |Ground] Depth Vel (ft/s) Angle[ g [ Sta | FS |Ground] Depth Vel (ft/s) Angle[ q
Transect: |4 L @ | | () [Voans| Vor [NVoans NVas| Ave | (deg) | (cfs) | sub. L@ [ @ | @ | () [Voaos| Vos [ NVoaos [NVos] Ave | (deg) | (cfs) | sub. | @ | () | @ | () [Voans] Vos [ NVoans [NVos] Ave | (deg) | (cfs) | sub.
Habitat: Riffle
Suvey | HI | Q 50 077 10058 81.9
Date (f) | (cfs) |[RWP 10 173 99.62 81.9
7/10/2007 | 101.35 25 215 99.20 88.9
7/11/2007 [101.21] 98.1 29 346 97.89 88.9
7/12/2007 |101.14] 2252 70 404 9731 229
7/13/2007 10115 357.5 107 473 96.62 28.9
130 440 96.95 229
Bank Sur. | 101.35 200 483 9652 238
237 530 96.05 236
279 662 9473 82.7
311 720 9415 287 RWE 27.8 94.69 | 0.00 | 0.00 0.00 0.00 000 | 827
RWE 31.2 94.14 | 0,00 | 0.00 0.00 0.00 000 | 239 312 94.17 | 052 | 0.44 0.48 048 071 | 239
335 93.91 | 0.23 | 0.00 0.00 0.00 000 | 238 335 93.94 | 0.75 | 0.32 037 037 | 500 | 067 | 238
815 7.21 9414 229 36.0 93.76 | 0.38 | 0.10 0.20 020 019 | 23.7 36.0 93.78 | 091 | 0.65 0.70 0.70 159 | 237
857 619 95.16 62.6 385 93.40 | 0.74 | 0.10 0.20 020 037 | 236 385 9352 | 117 | 0413 0.24 024 069 | 236
880 353 97.82 88.9 410 92.78 | 1.36 | 0.24 031 031 1.05 | 326 410 92.81 | 1.88 | 0.86 0.91 091 430 | 326
895 409 97.26 81.9 435 92.47 | 167 | 0.40 0.44 044 | 5 | 147 | 346 435 9248 | 221 | 252 2.60 2.60 1147 | 346
LWP 916 341 97.94 81.9 450 92.16 | 1.98 | 1.58 164 164 | 10 | 559 | 686 450 9218 | 251 | 2.97 [ 043 | 305 |047]| 176 773 | 686
97.0 259 98.76 188 470 91.95 | 219 | 1.39 284 | 144 |292] 218 1051 | 848 470 9202 | 267 | 270 [ 231 278 |238] 258 15.16 | 848
1010 147 99.88 18.9 494 91.02 | 312 | 449 [208| 458 |215| 336 20.99 | 84.8 494 91.14 | 355 | 420 [3.16| 428 324 376 26.71 | 848
51.0 9152 | 262 | 318 [072| 326 |077] 202 1083 | 848 51.0 9159 | 310 | 6.74 [ 328 | 687 336 512 3252 | 848
TR6 - Bed profile comparison 535 9172 | 242 | 1.05 [1.99 | 110 | 206 158 956 | 84.7 535 9169 | 3.00 | 509 [113| 519 |1.18] 3.19 2389 | 847
108 56.0 9153 | 261 | 1.82 [015| 188 |025| 1.07 697 | 847 56.0 9159 | 310 | 435 | 05 | 444 |o054| 249 1930 | 84.7
585 92.22 | 1.92 | 2.00 207 207 992 | 856 585 92.23 | 2.46 | 1.54 1.60 1.60 9.82 | 856
102 4 61.0 9253 | 161 | 2.78 2.86 286 920 | 58.6 61.0 9248 | 221 | 216 223 223 9.86 | 58.6
——10-Jul-07 62.5 9261 | 153 | 1.95 2.02 202| 5 | 538|546 625 9254 | 215 | 245 252 252 950 | 546
1014 ——11-3ul-07 645 92.89 | 1.25 | 0.62 0.67 067 | 10 | 1.65 | 456 645 92.84 | 1.85 | 255 263 263 972 | 456
100 4 ——12-3uk07 66.5 93.16 | 0.98 | 0.13 0.24 024 | 10 | 046 | 456 66.5 93.07 | 1.62 | 351 3.59 359 1163 | 45.6
1300107 685 93.39 | 0.75 | 0.97 1.02 1.02 154 | 547 685 93.36 | 1.33 | 212 219 219 583 | 547
991 705 9362 | 052 | 1.11 1.16 116 121 | 548 705 9356 | 1.13 | 254 262 262 591 | 54.8
£ 9s 725 9359 | 055 | 0.58 0.63 063| 5 | 069|548 725 9351 | 118 | 2.97 3.05 3.05 720 | 548
< 745 9355 | 059 | 0.22 0.29 029 | 15 | 033 | 548 745 93.47 | 122 | 262 2.70 2.70 658 | 54.8
5 974 765 9358 | 056 | 0.04 015 015 016 | 548 765 9351 | 118 | 1.62 1.68 1.68 377 | 548
3 o4 783 93.66 | 0.48 | 0.00 0.00 0.00 0.00 | 456 783 93.78 | 0.91 | 0.36 041 041 061 | 456
= 798 93.89 | 0.25 | 0.00 0.00 0.00 0.00 | 826 798 93.36 | 0.78 | 0.16 0.26 026 031 | 826
g 951 LWE 814 94.14 | 0.00 | 0.00 0.00 0.00 000 | 229 81.4 93.63 | 051 | -0.07 -0.19 -0.19 022 | 229
0 ] LWE 843 94.14 | 0.00 | 0.00 0.00 0.00 000 | 626
93 |
92 | ] ]
91 | ] ]
90 ‘ ‘ ‘ ‘ ‘ — —
-20 0 20 40 60 80 100 120 — —
Station (ft)
7/16/2008
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Stream: Sultan R.
Site: Upper Reach 2
Habitat: Riffle
Transect: 4
Q Ca\l/i\i)sraltzted l\lirout()ie ;;A/vtleragz;e VAE Manning's  Wetted WSE, Reach 2, Upper, Riffle, TR-4 Average Velocity, Reach 2, Upper, Riffle, TR-4
umber elocl n perimeter
(cfs) (i) (Fr)  (fsec) (i) 98.0 1 6.0 T ; ; ; ; ; ; ;
50 93.58 0.21 1.26 0.87 0.088 370 | € ‘ 50+ | | | | | ‘
75 93.82 025 151 097 0075 450 | §970% E l l 1 1 i 1 1
100 94.01 0.27 1.71 1.04 0.070 487 | © o0 | Q 40§ ; ; ! ; ; ; ;
116.5 94.12 0.28 1.83 1.07 0.068 505 | @ o T < 30; ; ! ; ; ; ; ;
140 94.26 0.30 198 110 0.066 52.1 8 950 | g T | | | | | | |
170 94.42 0.31 215 113 0.064 53.8 § =1 3 20 ! | | | | | |
200 94.57 0.32 229 114 0.063 553 | O o© Calibrated WSE I ! ! ! ! ! ! !
2363 | 94.73 033 246 116 0061 570 | £ [/ » Measured WSE L0+ | | | | | | |
260 94.82 0.34 257 117 0.060 57.7 3930iHH‘“1‘”HHHH_H_H_H 00 £ I P I B | |
;28 gg'gj g'gg g'gf 11; g'ggg :g'g 0 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600
350 95.14 0.36 292 119 0058 596 Flow (cfs) Flow (cfs)
3?:;06 g:gg 82; ggg 112 8823 28; Froude Number (Fr), Reach 2, Upper, Riffle, TR-4 VAF, Reach 2, Upper, Riffle, TR-4
420 95.36 0.37 316 1.19 0.057 60.6 06 ¢ 147
450 95.44 0.38 327 120 0.056 61.0 N B 12 f
480 95.53 0.38 336 119 0.056 61.5 R 104
523.0 95.64 0.39 349 120 0.055 62.2 é 0.4 f i
560 95.73 0.40 361 1.20 0.054 627 | 3 g w 087
600 | 9583 041 372 120 0053 632 | g 37 < o6t
650 95.94 0.41 387 120 0.053 63.8 So2tl L _______ :
710 96.07 0.42 403 120 0.052 646 |+ E 1
780 96.21 0.44 421 120 0.050 65.9 011 02+
850 96.35 0.45 437 120 0.049 67.2 R Y
3%%.03 gg-gg 8-23 j-?i ﬁg 8-833 32-2 0 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600
1100 | 96.78 050 492 120 0045 753 Flow (cfs) Flow (cfs)
iggg 3;22 822 2;2 113 8822 222 Manning's n, Reach 2, Upper, Riffle, TR-4 Wetted perimeter (WP), Reach 2, Upper, Riffle, TR-4
1500 97.37 0.54 555 118 0.042 84.0 0.10 1
0.08 + =
c [ o]
2 0.06 | “g’ | :
g ' r & | | |
© he] | | |
= r g | | |
004 1 g L :
L | I |
0.02 & 30 F - | ‘ -
0 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs
Sultan River, Reach 2, Upper, Riffle, TR-4
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Stream: Sultan R.
Site: Upper Reach 2

Date: 7/1012007 Transect: TR3 Date: 711/2007 Date: 711212007 Date: 7/13/2007 Date: 10/19/2007 Date: 1012012007
Habitat: Riffle Flow: Bed Profile Only Habitat: Riffle Flow: Low Habitat: Riffle Flow: Mid Habitat: Riffle Flow: High Habitat: Riffle Flow: Higher Habitat: Riffle Flow: Highest
(1) Level Loop Survey (BM & HP) (1) Level Loop Surve, (1) Level Loop Surve 1) Level Loop Survey (1) Level Loop Surve, 1) Level Loop Surve,
BMHP | BS | Hl | FS | Elev BMHP | BS | W | FS | Elev BS | W | Fs | Elev BMIHP|  BS | HI | FS | Elev BMHP|  BS FS | Elev BMIHP) Elov
W | © |0 lol o Lo | © | ol ol ol O I I I 0 | © | ol w | m W | w t o
BM | 937 |10937 100.00 HPS | 529 |109.16 103.67 BM | 943 [109.43 100.00 MLowd 931 |109.31 e BMTRZ 507 T01.36 BM 100.00
HPL 6.90 |102.47 HP2 449 |10067 HP3 557 |103.86 HP3 5.47 | HP3 HP3
HP2 472 |10465 TR2BM 7.78 |101.38 HP2 477 |100.66 HP2 466 | [TR-2 HP| HP2 550 [104.65
HP3 550 |103.87 BM 9.14 |10002 HPL 6.97 |10246 HPL 6.85 | HPL HPL
™ HPL 6.60 |10247 ™ ™ ™ ™
WP3 | 547 |100.34 103.87 WPL | 673 |100.20 HPL | 695 |100.41 HPL | 683 [100.20 HPL HPL
HP2 469 |104.65 TR2BM 783 |10137 HP2 476 |100.65 HP2 7y p— HP3 HP3 0.00
HPL 6.88 |102.46 HP2 454 |100.66 HP3 555 |103.86 HP3 5.45 | lBM TR-2 BM TR 0.00
BM 9.34 10000 HP3 533 |103.87 BM 9.41 |100.00 BM 9.20 | BM BM 0.00
Comment: TR-L, 2 & 3 HP included in the loop Comment Comment: Comment Comment. no level 1o0p Comment 1/2160p
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station
TR [URbank] Ave | HI | FS | Rod | wsE |wSE| Q ™ [URbank] A M| Fs | Rod | wsE |wsE| o TR [LR bank M| Fs | Rod | wsE |wsE| o T [UR bank Hi_| Fs | Rod |wsE|wsE | Q || ™ [URbank[Ave| Hi | FS |Rod|wsE|wSE| @ || TR [URbank]Ave| Hi | Fs | Rod |wsE
W A O OB MO WAGN I O A O O OO . 8 O O O O MO NGS) O O O O O OGN O WON NN MOM RO NONRORICS) [ORRNONRONRORNONNON
[ 0.00 | 000 = 67 109.15| 12.28 | 0.00 | 96.91 | 96.88 T 72 09.41[ 1L81 | 0.00 | 67.60 | 9753 T ] 10.32| 0.00 | 98.27 | 98.21 @ 8.49 0
M 3 0.00 | 9685 1205 2498 450.0 00
1R 32 1232 | 0.00 | 968 1R 16 11.95 | 0.00 | 97.46 1R e 11.15| 0.00 | 98,10 1R | 7.94 | 0.00|98.49 1R ] 13.15 | 2.5 |99.55]
Ao Q= 1295 Ave Q= 2498 Ave = 4509 Ave Q= 00 Ave Q= 00
udinal WSE Slope (2.1) Longitudinal WSE Slope 2.1) Longitudinal WSE Siope (2.1) Longitudinal WSE Slope
Location | River Station Location | River Station Location | River Station "’”“"" River Station | H! | FS | Rod
(ft) () (ft) () () n () _|_ () w
AR 0 TR 0 5753 AR 0
us 2 109.19] 11.86 | 0.00 us 20 109.41] 1143 | 0.00 | 97.98 ws | a0 ] 10.00| 0.00
WSE siope = NA WsEsope=  1.133% WsEsope=  1.125% WsEsiope = 0.962% wsesope=  NA WSE siop
Note: No longitudinal WSE slope surveyed Note: Note: Note: Note: Nolongitudinal WSE slope surveyed Note: Nolongitudinal WSE slope surveyed
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
STA STA
Meter > Meter 0:__5750 Meter 1D:__5750 Meter ID:__5750 _58-74.1| 4009 12.6-54 Meter D, Meter D,
Propeler D Propeller ID: ___6A Propeller ID: ___6A Propeller ID: ___BA. Propeller D Propeller D
CalbNo. CalioNo 167 CaiboNo: 167 Calo No.__167 125 Caib No. caib No.
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Stream:|Sultan R. 10-Jul-07 11-3ul-07 12-3ul-07
Site:|Upper Reach 2 [ Sta | FS [Ground] Depth Vel (ft/s Angle[ q | Sta [ FS [Ground| Depth Vel (ft/s) Angle[ q [ Sta [ FS |Ground] Depth Vel (ft/s) Angle[ q
Transect: |3 L @ | @ | () [Voos| Vos [NVozos NVos| Ave | (deg) | (cfs) | substrate [ @ | () | (7 | () [Vouos] Vos [NVoaos[NVos| Ave | (deg) | (cfs) | subs L@ [ @ | @ | () [Voaos| Vos [NVoaos[NVos] Ave | (deg) | (cfs) | subs.
Habitat: Riffle
40 065 829
Suvey | HI | Q 20 150 829
Date (f) | (cfs) |RWP 1.0 215 829
7/10/2007 ] 105.22 43 527 88.9
7/11/2007 |109.20] 129.5 103 647 229
7/12/2007 |109.41| 249.8 135  7.53 229
7/13/2007 | 109.29 450.9 174 808 229
200 821 457
233 7.97 54.6 RWE 15.6 0.00 | 0.00 0.00 0.00 000 | 229
248 815 456 20.0 044 | 241 2.48 248 | 10 | 506 | 457
RWE 25.0 96.88 | 0.00 | 0.00 0.00 0.00 0.00 | 54.6 25.0 058 | 188 1.95 195 | 60 | 1.83 | 546
265 96.86 | 0.02 | 0.10 0.20 0.20 0.00 | 54.6 26.5 062 | 121 1.26 126 | 15 | 0.75 | 546
703 7.69 97.53 99.9 27.0 97.28 | -0.40 | 0.00 0.00 0.00 0.00 | 80.9 27.0 025 | 117 122 122 | 10 | 022 | 809
717 821 97.01 97.9 280 96.78 | 0.10 | 0.15 0.25 0.25 0.04 | 80.9 28.0 092 | 118 1.23 123 | 10 | 167 | 809
736 715 98.07 829 300 9637 | 051 | -0.12 -0.23 0.23| 15 |-022]| 266 30.0 118 | 0.66 071 0.71 168 | 26.6
LWP 788 4.84 100.38 88.9 320 96.27 | 061 | -0.08 -0.19 019 20 |-0.22] 656 32.0 129 | 0.26 032 032 | 10 | 082 | 656
830 345 10177 819 340 96.10 | 0.78 | 0.04 0.15 015 | 15 | 022 | 346 34.0 154 | 0.54 058 0.58 1.80 | 34.6
36.0 95.86 | 1.02 | 0.51 0.55 055 | 5 | 112 377 36.0 174 | 3.63 371 371 1291 | 37.7
380 9554 | 1.34 | 2.68 2.76 2.76 7.39 | 676 38.0 201 | 266 274 2.74 11.00 | 67.6
TR6 - Bed profile comparison 40.0 9531 | 157 | 153 159 159 4.98 | 687 40.0 227 | 2.32 2.39 2.39 10.86 | 68.7
105 420 9519 | 169 | 1.14 119 1.19 4.02 | 786 42,0 232 | 152 [ 346| 158 |354| 256 11.87 | 786
440 95.03 | 1.85 | 2.56 264 264 9.75 | 36.6 440 257 | 446 | 244| 455 | 251|353 18.15 | 36.6
104 46.0 9492 | 196 | 145 | 429 | 150 |438| 294 1153 | 386 46.0 263 | 432 [085| 441 | 090 2.66 13.97 | 386
—10-Juk07 480 9494 | 194 | 337 3.45 3.45 10.04 | 86.7 48.0 262 | 465|271 474 | 279|377 14.80 | 86.7
103 { — L-Juko7 49.0 9511 | 177 | 332 3.40 340 | 5 [1199] 8738 49.0 253 | 396 | 240 | 404 |247] 326 16.48 | 87.8
——12-Jul07 52.0 9451 | 237 | 067 0.72 072 | 5 | 425 8638 52.0 308 | 419 | 252| 427 |260] 343 26.45 | 86.8
1027 13-Jul-07 54.0 9435 | 253 | 336 | 0.56 | 344 [061 [ 202 10.24 | 84.8 54.0 321 | 455 [222| 464 | 229|347 2225 | 84.8
101 | 56.0 9401 | 2.87 | 3.90 3.98 3.98 2283 86.8 56.0 340 | 447 [214| 456 | 221|338 23.02 | 86.8
= 58.0 9447 | 241 | 395 4.03 4.03 19.42 | 86.8 58.0 303 | 511 [356| 521 |364] 443 26.82 | 86.8
= 1001 60.0 9511 | 177 | 111 1.16 1.16 410 | 87.9 60.0 234 | 177 1.83 1.83 858 | 87.9
ke 62.0 9530 | 158 | 0.47 051 051 | 30 [ 094 837 62.0 221 | 055 0.60 060 | 10 | 175 | 837
S 99 62.7 9487 | 201 | 015 | 085 | 025 [090| 058 | 30 | 101 | 326 62.7 263 | 1.86 [056 | 192 |061| 127 | 10 | 3.28 | 326
3 64.0 9599 | 089 | 214 221 221 | 5 | 225] 809 64.0 146 | 353 361 361 6.06 | 80.9
5 981 65.0 9562 | 1.26 | 1.84 1.90 190 | 5 | 239 | 999 65.0 185 | 2.79 2.87 2.87 531 | 99.9
2 AP A\ 66.0 9551 | 1.37 | 0.88 0.93 0.93 115 | 99.9 66.0 1.88 | 0.28 0.33 0.33 056 | 99.9
971 SN f 66.8 96.27 | 061 | 0.80 0.85 0.85 031 | 99.9 66.8 119 | 117 122 122 0.87 | 99.9
9% 1 han Y / LWE 67.2 96.88 | 0.00 | 0.00 0.00 0.00 0.00 | 99.9 67.2 056 | 0.98 1.03 1.03 064 | 99.9
SN N 69.0 0.10 | 0.00 0.00 0.00 0.00 | 99.9
95 | hans WIUIN / 70.4 0.44 | 0.40 0.44 044 | 10 | 035 | 999
\\ /f\ 72.7 0.40 | 0.00 0.00 0.00 0.00 | 97.9
94 4 \ LWE 728 0.00 | 0.00 0.00 0.00 0.00 | 829
93 : : : : : : : : : | ]
-8 2 12 22 32 42 52 62 72 82 92
Station (ft) — R
7/16/2008
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Stream: Sultan R.
Site: Upper Reach 2
Habitat: Riffle
Transect: 3
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning's  Wetted WSE, Reach 2, Upper, Riffle, TR-3 Average Velocity, Reach 2, Upper, Riffle, TR-3
umber elocl n perimeter
(cfs) (ft) (F)  (ft/sec) (ft) 101 ¢
50 96.23 0.27 152 0.80 0.101 345 | € r
75 9651 027 166 081 0106 389 | 50T "
100 96.73 0.27 182 0.83 0.106 407 | S 00 & 2
116.5 96.86 0.28 194 085 0.105 410 | & T <
140 97.03 0.30 209 0.87 0.096 468 | & I g
170 97.21 0.33 224 0.89 0.089 53.7 § i i
200 97.38 0.33 235 0.90 0.087 574 | & t Calibrated WSE
236.3 97.56 0.34 248 092 0.086 601 | £ F ; + Measured WSE
260 97.67 0.34 256 0.93 0.087 60.8 E%i ““““ e e st S
;28 g;'gg g'gg g'gg g'gg g'gg; g;'g 0 200 400 600 800 1000 1200 1400 1600 0O 200 400 600 800 1000 1200 1400 1600
350 98.03 0.35 285 096 0087 630 Flow (cfs) Flow (cfs)
3?:;06 gg;g 822 ;gg ggg 882; 221 Froude Number (Fr), Reach 2, Upper, Riffle, TR-3 VAF, Reach 2, Upper, Riffle, TR-3
420 98.27 0.36 305 0.99 0.086 64.4 0.5 T ‘ ‘ ‘ ‘ 13 ¢
450 | 9837 036 313 100 008 650 i l l l l R
480 98.46 0.37 321 101 0.085 654 | _ o4l ! L ! L F
523.0 98.59 0.37 332 102 0.085 66.1 é r ! ! ! 114
560 98.69 0.38 341 1.03 0.084 66.7 | 3 ¥ | | | TR |
600 98.80 038 351 104 0084 672 | g% ! ! ! ! <0
650 98.93 0.38 362 105 0.083 679 | 3 I ! ! ! ! 09 I
710 99.07 0.39 3.76 1.07 0.082 687 | T o027 | | | | E
780 99.23 0.40 391 108 0.081 70.2 ; | | | | 08 ¢
850 99.38 0.41 406 110 0.080 71.6 N S N R S 07 & ‘ ‘ ‘ ‘ ‘ ‘ ‘
3%%.03 gg-gg 8-2; 3'2411 11; 8-8;3 ;i-g 0 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600
1100 | 99.86 044 452 114 0076 759 Flow (cfs) Flow (cfs)
iggg 188;; 822 j;g 113 88;451 ;;g Manning's n, Reach 2, Upper, Riffle, TR-3 Wetted perimeter (WP), Reach 2, Upper, Riffle, TR-3
1500 100.50 0.46 516 119 0.073 78.9 0.12
I g
c 0.10 1 % ‘
5 i E ! !
= i g l l ‘
S 0.08 1 B 1 1 1
I g l l l
; [ ! ! |
0.06 4 30 £ o] R
0 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs
Sultan River, Upper Reach 2, Riffle, TR-3
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Stream: Sultan R.

Site: Upper Reach 2
Date: 7/10/2007 Transect: TR2 Date: 7/11/2007 Date: 7/12/2007 Date: 7/13/2007 Date: 10/19/2007 Date: 1012012007
Habitat: Pool Flow: Bed Profile Only Habitat: Pool Flow: Low. Habitat: Pool Flow: Mid Habitat: Pool Flow: High Habitat: Pool Flow: Higher Habitat: Pool Flow: Highest
(1) Level Loop Survey (BM & HP) (1) Level Loop Surve (1) Level Loop Surve (1) Level Loop Survey (1) Level Laop Survey
BMIHP | BS HI | FS | Elev BMHP | BS HI | FS | Elev BMHP | BS H | Fs | Elev HI FS | Elev BMHP | BS H | Fs | Elev BMHP | BS HI FS | Elev
() @ | @ | (@ (1) (1) @ | @ | (@ (1) () M) | () (ft) () _(f) () () () (ft) _(f) (ft) () (1) (ft) 0] () ()
BM 937 10937 10000 HP3 | 520 |109.16 10387 BM 943 [109.43 100.00 10931 100.00 BMTR2| 507 |10643 10136 BM 1015 | 11015 100.00
HPL 690 |102.47 HP2 449 |10467 HP3 557 [10386 HP3 547 | 10384 HP3 HP3
HP2 472 |10465 TR-2BM 7.78 |101.38 HP2 477 [10466 HP2 466 | 10465 TR2HP HP2 550 | 10465
HP3 550 |103.87 BM 914 |100.02 HPL 697 [10246 HPL 685 | 10246 HPL HPL
™ HPL 669 |102.47 ™ ™ ™ ™
HP3 | 547 |10034 10387 HPL | 673 [109.20 HPL | 695 |100.41 HP1 | 683 |[109.29 HPL HPL
HP2 469 |104.65 TR-2BM 7.83 |100.37 HP2 476 [104.65 HP2 464 | 10465 HP3 HP3 000
HPL 688 |102.46 HP2 454 |104.66 HP3 555 |103.86 HP3 545 | 10384 BMTR2 BMTR-2 000
BM 934 |100.00 HP3 533 |103.87 BM 941 [10000 BM 929 | 10000 BM BM 000
Comment. TR-L, 2 & 3 HP included in the loop. Comment Comment Comment Comment. 112 100p only’ ‘Comment. 112 1o0p
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
River Station Ave River Station Ave River Station Ave River Station Ave River Station Ave River Station Ave
TR [URbank] Ave | HI | FS | Rod | WSE |[WSE| Q TR [URbank| Ave | HI | FS | Rod | WSE |wsE| Q TR [URbank] Ave | HI | FS | Rod | WSE |wSE| Q TR [URbank | Ave | HI Fs | Rod | wse | wse | Q TR [URbank | Ave | HI_| FS | Rod |wsE | wse | Q TR [URbank | Ave | HI FS | Rod |wse | wWsE | Q
1) (0] 1) 1) (0] M 1 (0 [ (cfs) (0] M L1 ) (0] M _1 (1) [ (cfs) (0] m_1 () [0 ) M _| (W) 1| (cfs) (0] M 1 [0 (0] ) M L (cfs) (0] 1) (0] (0] M (M) M _1 (cfs) (0] ) 1) (0] (0] (0] ) Lcfs)
e s 19 109.19] 1269 9650 (9651 | [~ 1L 109.41[ 1223 9718 (9719 5, o T 10859 | 10.77 o782 [ 9784 | o f=n %835 | (o fEn 9930 | o
1R 1R 76 1268 9651 1R 1222 97.19 - 1R 10929 | 11.44 9785 . 1R 106.43| 808 9835 . 1R 11015 | 1396 | 311 | 99.30
Ave Q= Ave Q= 1021 Ave Q= 234.9 AeQ= 00 AeQ= 00 AeQ= 00
(2.1) Longitudinal WSE Slope
HI | FS | Rod | WSE
Location | River Station ‘
i | ‘ () ‘ () ‘ (ft) ‘ (ft) ‘
SE siope = WSE siope = NA WSE slope = NA WSE siope = NA SE siope = NA € siope NA
Note: No longitudinal WSE slope surveyed Note: No longitudinal WSE slope surveyed Note: No longitudinal WSE slope surveyed Note: No longitudinal WSE slope surveyed Note: No longitudinal WSE slope surveyed Note: No longitudinal WSE slope surveyed
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
Meter D Meter ID: __5750 Meter ID: __4099 Meter D Meter ID: Meter ID:
Propeller 10 Propeller ID:___6A Propeler ID:__4B Propeller 10 Propeller ID: Propelier ID:
Calib No. Calib No. __167 Calib No. __125 Calib No. Calib No. Calib No.
711612008
Level Loop WSE Survey 6 - Sultan_Upper Reach 2_TR2.xis
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Stream: |Sultan R. 10-Jul-07 11-Jul-07 12-Jul-07
Site:|Upper Reach 2 [ Sta | FS [Ground] Depth Vel (ft/s Angle[ q [ Sta [ FS |Ground] Depth Vel (ft/s) Angle[ g | Sta [ FS [Ground| Depth Vel (ft/s) Angle[ g
Transect: 2 L @ | | () [Vouns| Vos [NVoaos NVos| Ave | (deg) | (cfs) | substrate L) () | (™) | () [Voue] Vos [NVoaos[NVos| Ave | (deg) | (cfs) | subs. L@ | () [ (M | () [Voaws] Vos [ NVoans[NVos[ Ave | (deg) | (cfs) | subs.
Habitat: Pool
Survey HI Q RWP 10 435 104.99 88.9
Date ()| (cfs) 26 438 104.96 88.9
7/10/2007 |109.34 33 920 100.14 88.9
7/11/2007 [109.19 102.1 49 890 100.44 88.9
7/12/2007 |109.41 | 234.9 7.1 999 99.35 229
7/13/2007 | 108.59 11.0 10.70 98.64 229
140 11.39 97.95 28.9
174 1285 96.49 28.7 RWE 15.9 97.19 | 0.00 | 0.00 0.00 0.00 0.00 28.9
RWE 175 96.51 | 0.00 | 0.00 0.00 0.00 0.00 | 28.8 175 96.47 | 0.72 | 0.00 0.00 0.00 0.00 28.8
215 96.37 | 0.14 | 0.00 0.00 0.00 0.00 | 82.8 215 96.29 | 0.90 | 0.02 0.06 0.06 0.12 82.8
78.5 96.51 218 94.77 | 1.74 | 0.04 0.15 0.15 0.41 | 28.6 218 94.74 | 245 | 0.14 0.25 0.25 0.97 28.6
LWP 79.0 830 101.04 99.9 24.7 94.43 | 2.08 | 0.00 0.00 0.00 0.00 | 82.6 24.7 9439 | 280 | 0.28 [ 0.25| 035 | 0.33( 0.34 2.10 82.6
26.2 96.48 | 0.03 | 0.00 0.00 0.00 0.00 | 88.9 26.2 96.46 | 0.73 | 0.76 0.78 0.78 40 1.37 88.9
31.0 94.71 | 1.80 | 0.10 0.20 0.20 1.11 | 787 31.0 9474 | 245 | 0.24 0.32 0.32 242 78.7
TR2 - Bed profile comparison 323 95.30 | 1.21 | 0.33 0.38 0.38 20 0.37 | 88.9 323 95.09 | 2.10 | 0.94 0.96 0.96 171 88.9
32.7 94.73 | 1.78 | 0.53 0.57 0.57 240 | 786 32.7 9471 | 2.48 | 0.64 0.66 0.66 3.87 78.6
106 37.0 93.11 | 340 | 0.72 | 0.68 | 0.77 |[0.73 | 0.75 11.89 | 84.6 37.0 93.07 | 412 | 141 | 0.73| 144 |0.74| 1.09 2091 | 846
42.0 9341 | 310 | 1.57 | 060 [ 163 |[0.65| 1.14 12.88 | 47.6 42.0 9334 | 385 | 242 [ 1.09 | 247 111 1.79 25.16 | 47.6
105 - 443 94.16 | 2.35 | 0.32 0.37 0.37 240 | 87.6 44.3 9419 | 300 | 313 | 0.01| 319 |0.03| 1.61 13.30 | 87.6
=——10-Jul-07 475 95.76 | 0.75 | 1.42 1.47 1.47 3.70 | 88.9 475 95.71 | 148 | 3.19 3.25 3.25 16.13 | 889
104 —11-Jul-07 51.0 9341 | 3.10 | 1.98 | 200 [ 205 [ 2.07 | 2.06 1754 | 85.6 51.0 93.44 | 375 | 399 | 223 | 4.07 |227| 317 32.71 | 856
——12-Jul-07 53.0 93.86 | 265 | 1.55 | 1.45| 161 [ 150 | 156 9.28 | 58.7 53.0 93.87 | 332 | 352 (282 | 359 |288| 3.23 24.15 | 58.7
103 55.5 94.21 | 230 | 1.74 1.80 1.80 7.88 | 58.7 55.5 94.19 | 3.00 | 340 | 1.89 | 347 1.93| 2.70 15.38 | 58.7
56.8 94.03 | 248 | 2.01 2.08 2.08 14.17 | 95.6 56.8 9399 [ 320 | 3.17 [ 1.93| 3.23 1.97 | 2.60 22.89 | 95.6
102 4 61.0 94.96 | 1.55 | 1.28 1.33 1.33 7.63 | 99.9 61.0 95.04 | 215 | 2.33 2.38 2.38 1891 | 99.9
64.2 95.21 | 1.30 | 0.89 0.94 0.94 4.05 | 99.9 64.2 95.24 | 1.95 | 2.20 224 2.24 14.44 | 99.9
1014 67.6 94.91 | 1.60 | 0.44 0.48 0.48 2.99 | 99.9 67.6 94.94 | 225 | 1.01 1.03 1.03 9.04 99.9
5 72.0 95.00 | 1.51 | 0.52 0.56 0.56 3.15 | 91.7 72.0 9494 | 2.25 | 0.72 0.74 0.74 6.13 91.7
g 100 75.0 95.76 | 0.75 | 0.02 0.07 0.07 0.16 | 91.8 75.0 95.69 | 1.50 | 0.54 0.58 0.58 2.59 91.8
S 78.0 96.06 | 0.45 | 0.04 0.15 0.15 0.12 | 919 78.0 96.07 | 1.12 | 0.20 0.29 0.29 0.58 91.9
5 9 LWE 785 ~96.51 | 0.00 | 0.00 0.00 0.00 0.00 | 919 ([LWE 785 ~97.19 | 0.00 | 0.00 0.00 0.00 0.00 91.9
% ] R
< 951 — —
97 1 ] |
96 ] .
95 4 N S
94 1 S S
93 — —
-8 92 ] —
Station (ft) R R
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Stream: Sultan R.
Site: Upper Reach 2
Habitat: Pool
Transect: 2
Calibrated  Froude A"e”"ge Manning's  Wetted WSE (Water Surface Elevation), Reach 2, Upper, TR-2 Average Velocity, Reach 2, Upper, TR-2
Q WSE  Number Velocity VAF ow ) PP g Y PP
umber elocl n perimeter
(cfs) (i) (Fr)  (fsec) (i) 101.0 ¢ ; ; ; ; ;
50 95.90 0.11 0.70  0.99 0.091 570 | € 1000+ ; ; ;
75 96.16 0.13 0.88 1.02 0.079 60.1 | § F | |
100 96.37 0.14 1.03 105 0.072 615 | S 9901 | | 2
116.5 96.50 0.15 111 1.06 0.067 65.8 | m 980; ! <
140 96.66 0.16 1.22 1.07 0.064 66.7 g U1 | g
170 96.84 0.17 136 108 0062 673 | £ o790 ‘ 2
200 97.01 0.18 1.47 1.08 0.059 679 | @ E ! Calibrated WSE
236.3 97.19 0.18 1.61 1.09 0.057 68.6 8 960 fF--r-------
) F | | A Measured WSE
260 97.30 0.19 1.69 1.09 0.056 69.0 ;950:”‘1 ““““ oL - T
;28 g;'gg g'zg 1;2 1'18 g'ggg gg'g 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600
350 97.67 0.21 197 111 0052 703 Flow (cfs) Flow (cfs)
3?:;06 g;;g 8;; ;cl)g 111 8823 ;gg Froude Number (Fr), Reach 2, Upper, TR-2 VAF, Reach 2, Upper, TR-2
420 97.93 0.22 216  1.12 0.050 71.3 0.35 1 121
450 98.03 0.22 224 112 0.049 71.8 030 £ O Tl ]
480 98.13 0.23 232 112 0.048 72.4 5 025 & iy 2
523.0 98.26 0.24 242 112 0.047 73.1 é 2 114
560 98.37 0.24 251 113 0.046 737 | 3020+ T R T e
600 98.48 0.25 260 1.13 0.045 743 | 8 o415 f S+ /]
650 98.62 0.25 271 113 0.044 75.0 3 b 10 £
710 | 98.77 026 284 113 0043 760 |+ 0107 10 e __]
780 98.95 0.27 297 113 0.042 77.2 0.05 o fdo -]
850 99.11 0.28 311 114 0.041 78.2 0.00 + ‘ ‘ 10 e
3%%.03 gg-ii 8-;2 222 1-13 8-8‘3‘8 ;g-‘l‘ 0 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600
1100 | 99.64 030 353 114 0038  80.8 Flow (cfs) Flow (cfs)
iggg 1%%9120 82; 2;1 112 ggg; g;; Manning's n, Reach 2, Upper, TR-2 Wetted perimeter (WP), Reach 2, Upper, TR-2
1500 | 100.35 0.33 412 114 0.035 84.8 0.10 T
0.08 -f €
c [ §
é 0.06 1 2 ‘ !
= : 6 | I
€004 | e o |
= L Q | | |
L © | | |
0.02 + = | | |
L L | | |
0.00 & 50 + - | i -
0 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs
Sultan River, Upper Reach 2, TR-2, Pool
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Stream: Sultan R.

Site: Upper Reach 2
Date: 711012007 Transect: TRL Date: 7/11/2007 Date: 7/12/2007 Date: 7/13/2007 Date: Date: 10/20/2007
Habitat: Pool Control Flow: Bed Profile Only Habitat: Pool Control Flow: Low, Habitat: Pool Control Flow: Mid Habitat: Pool Control Flow: High Habitat: Pool Control Flow: Higher Habitat: Pool Control Flow: Highest
1) Level Loop Survey (BM & HP) (1) Level Loop Surve (1) Level Loop Surve (1) Level Loop Survey 1) Level Loop Survey (1) Level Loop Survey
BM/HP BS | Hl | FS | Elev BUHP | BS H | FS | Elev BWHP | BS H | FS | Elev BWHP | BS H [ FS | Elev BWHP | BS | HI | FS | Elev BWHP | BS H | FS | Elev
(ft) @ | (@ () (1) (1) @ | (0 () (1) () M | () (ft) () () () _(f) (ft) () (ft) @ | () () () (1) () 0] () ()
BM 937 [10937 100.00 HP3 | 529 |109.16 10387 BM | 9.43 [10043 100.00 BV Lower| 9.31 |109.31 100.00 BMTR2| 507 |106.43 10136 BM | 1015 |110. X
HPL 690 |102.47 HP2 4.49 |10467 HP3 557 10386 HP3 547 | 10384 HP3 HP3
HP2 472 | 10465 TR2BM 7.78 |100.38 HP2 477 | 10466 HP2 466 (10465 TR2HP HP2 550 | 104.65
HP3 550 |103.87 BM 914 |10002 HPL 697 10246 HPL 685 |102.46 HPL HPL
b HPL 669 |102.47 ™ ™ b ™
HP3 547 10387 HP1 | 673 |109.20 HPL | 695 [10941 HPL | 683 |109.29 HP1 HPL
100.34
HP2 469 |104.65 TR2BM 7.83 10037 HP2 476 |104.65 HP2 464 |104.65 HP3 HP3 0.00
HPL 688 |102.46 HP2 454 |104.66 HP3 555 [103.86 HP3 545 [10384 BM TR-2 BMTR2 0.00
BM 934 |100.00 HP3 533 10387 BM 9.41 10000 BM 929 |100.00 BM BM 0.00
Comment. TR, 2 & 3 HP included in the loop Comment Comment Comment Gomment: 172 lo0p only. ‘Comment. 172 I00p
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
Transect Ave Transect Ave Transect Ave Transect Ave Transect Ave Transect Ave
TR [URbank] Ave | HI | FS | Rod | wsE |wsE| Q TR [URbank] Ave | Hi_| FS | Rod | wsE |wsE| Q TR [URbank[ Ave | Hi_| FS | Rod |wse |wse| o TR [URbank [ Ave | | FS | Rod | wse |wsE | Q TR [URbank[ Ave | Wi | Fs | Rod | wsE | wsE | @ TR [URbank | Ave | HI | FS | Rod | wsE |wse | o
1) (0] 1) ) (0] M _1 (1 [ (cfs) [0 M L1 1) [0} M _1 (1) [ (cfs) (0] m_1 () (0] ) M | (W) 1| (cfs) 1) M () (0] ) 1) (M) L (cfs) 1) (0] ) (0] (0] (0] M _1 (cfs) ) m_1 (W ) (0] (0] ) _| (cfs)
T 000 | 0.00 T 14 109,19 12.71 | 0.00 | 96.48 9648 o [T 1L 10 | 46 |109.41] 1224 9707 [97.17 | 0 o T 108.59 | 10.80 97.79 [ 87.80 | 10, o Tr 9824 fEn 99.30
1R 000 1R 7 12.70 | 0,00 | 96.49 1R 81 12.04 9747 - 1R 109.29 | 11.49 97.80 . 1R 10643 | 819 | 000 | 98.24 1R paninn| 1085 9930
Ave Q= Ave Q= 1099 Ave Q= 2145 Ave Q= 387.1 Ave Q= Ave Q=
(2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope
HI | FS | Rod | WSE HI | FS | Rod | WSE HI | FS | Rod | WSE H | FS | Rod | WSE
wcaion | rversan | 0 | v | tcaion | v saion | 10 | v | Locaion | s stn e [isaton| e son [
BT I B ) @ | @ | @ | @ @ | | @ | @ @ | @ | @ | @
| uls 111 | ‘10334‘12.30‘ 0.00 ‘9654‘ | uls| 0 |@TR‘ ‘ ‘ ‘9649‘ | uls| 0 ‘@TR| | | |97.17| | uis| 0 ‘@TR‘ ‘ | |97sn‘
dis 78.6 109.34] 12.90 | 0.00 | 96.44 ds 40 109.19] 1276 | 0.00 | 96.43 ds 40 109.41| 12.42 | 0.00 | 96.99 ds 40 10859 | 11.10 | 0.00 | 97.49
WSEsope=  0.148% wsEsiope=  0.137% WsEsiope=  0.450% WsEsiope=  0.763% € slope = NA WsEsope=  NA
N N N Note: SG=26.16(10:55am) SG=27.46at 1:07pm Note: Flow was stable at time of survey. Only 0.02ft change in SG reading
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
Meter ID: Meter ID:__5750 Meter ID:__5750 Meter ID:__5750 Meter ID: Meter ID:
Propeller 1D Propeller ID___6A Propeller ID:___6A Propeller ID: Propeller 1D Propeller ID:
167 167 167
7116/2008
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Stream:|Sultan R. 10-Jul-07 11-Jul-07 12-Jul-07
Site:|Upper Reach 2 [ Sta | FS [Ground] Depth Vel (ft/s Angle[ q [ Sta [ FS |Ground] Depth Vel (ft/s) Angle[ g [ Sta [ FS |Ground] Depth Vel (ft/s) Angle[ q
Transect: |6 L@ @ | @ | () [Voas| Vos [NVoaos NVos| Ave | (deg) | (cfs) | subs. L) L (@ | (™ | () [Voue] Vos [NVoaos[NVos| Ave | (deg) | (cfs) | subs. L) () | (™ | () [Voue] Vos [NVoaos[NVos| Ave | (deg) | (cfs) | subs.
Habitat: Pool Control
LWP -1.0 88.9
Survey HI Q 0.0 566 103.68 88.9
Date () | (cfs) 10 820 10114 88.9
7/10/2007 |109.34 22 948 99.86 87.7
7/11/2007 [109.19| 109.9 5.7 1047 98.87 18.6
7/12/2007 |109.41 | 218.6 9.8 10.24 99.10 81.8 LWE 10.0 97.17 | 0.00 | 0.00 0.00 0.00 0.00 | 22.9
7/13/2007 [109.29| 394.0 [LWE 11.1 12.90 96.44 229 ([LWE 111 96.49 | 0.00 | 0.00 0.00 0.00 0.00 | 22.9 111 96.44 | 0.73 | 0.00 0.00 0.00 0.00 | 22.9
14.5 96.37 | 0.12 | 0.00 0.00 0.00 0.00 | 22.9 14.5 96.33 | 0.84 | 0.00 0.00 0.00 0.00 | 22.9
RWE 78.6 12.80 96.54 82.9 14.7 97.04 | -0.55 | 0.00 0.00 0.00 0.00 | 88.9 14.7 97.27 | -0.10 | 0.00 0.00 0.00 0.00 | 88.9
81.1 1239 96.95 28.8 15.1 96.47 | 0.02 | 0.00 0.00 0.00 0.00 | 88.9 15.1 96.43 | 0.74 | 0.00 0.00 0.00 0.00 | 88.9
85.0 10.61 98.73 21.6 16.4 96.16 | 0.33 | 0.00 0.00 0.00 0.00 | 52.6 16.4 96.12 | 1.05 | 0.46 0.50 0.50 113 | 526
RWP 864 7.80 101.54 88.9 19.4 95.79 | 0.70 | 0.23 0.30 0.30 0.64 | 52.6 19.4 95.78 | 1.39 | 0.63 0.68 0.68 2.88 | 52.6
225 95.44 | 1.05 | 0.49 0.53 0.53 1.68 | 26.8 225 9542 | 1.75 | 0.79 0.84 0.84 443 | 26.8
254 94.93 | 1.56 | 0.44 0.48 0.48 5 1.82 | 437 254 94.92 | 225 | 119 1.24 1.24 6.82 | 43.7
TR1 - Bed profile comparison 274 94.75 | 1.74 | 1.09 1.14 114 327 | 456 274 94.73 | 2.44 | 148 1.54 154 6.18 | 45.6
28.7 95.65 | 0.84 | 1.09 1.14 114 1.15 | 88.9 28.7 95.64 | 1.53 | 1.94 2.01 2.01 3.68 | 88.9
106 29.8 94.60 | 1.89 | 1.04 1.09 1.09 423 | 889 29.8 94.60 | 257 | 1.94 | 154 201 |[1.60| 1.80 9.49 | 88.9
328 94.66 | 1.83 | 1.39 1.44 1.44 7.92 | 437 328 94.64 | 253 | 229 | 165 236 |[1.71| 2.04 15.46 | 43.7
35.8 94.63 | 1.86 | 1.57 1.63 1.63 9.09 | 437 35.8 94.60 | 257 | 229 | 1.87 | 236 |[1.94] 215 16.57 | 43.7
104 1 —10-Jul-07 38.8 94.49 | 2.00 | 1.59 1.65 1.65 9.89 | 34.6 38.8 9448 | 269 | 1.93 | 1.73 | 200 |[1.79] 1.89 15.29 | 34.6
——11-Jul-07 41.8 94.07 | 242 | 117 1.22 1.22 8.83 | 32.6 41.8 9386 | 331 | 191 | 147 | 198 |[153]| 175 17.38 | 32.6
——12-Jul-07 44.8 9337 | 312 | 1.22 | 1.18 | 127 [123] 125 11.68| 32.6 44.8 9339 | 378 | 1.95 | 1.68 | 202 |[1.74] 1.88 21.31 | 326
13-Jul-07 47.8 9337 | 312 | 125 | 116 130 [121] 125 1173 | 84.6 47.8 9339 | 378 | 192 | 1.85( 199 [191] 1.95 22.12 | 846
102 4 50.8 93.81 | 268 | 112 | 1.14 | 117 [119] 118 8.84 | 57.7 50.8 93.75 | 342 | 192 | 1.71| 199 |[1.77] 1.88 17.99 | 57.7
53.4 9418 | 2.31 | 117 1.22 1.22 5.48 | 45.7 53.4 9417 | 300 | 1.75 | 162 | 181 |[1.68| 175 10.21 | 45.7
= 54.7 94.98 | 1.51 | 1.26 1.31 131 247 | 889 54.7 94.95 | 222 | 1.67 1.73 1.73 4.80 | 88.9
2 100 1 55.9 9420 | 229 | 119 1.24 1.24 6.09 | 88.9 55.9 9418 | 299 | 160 | 1.38 | 166 |[1.43| 155 9.94 | 88.9
o 59.0 94.60 | 1.89 | 0.75 0.80 0.80 4.63 | 85.7 59.0 9456 | 2.61 | 1.27 | 052 [ 1.32 | 0.56 | 0.94 750 | 85.7
§ 62.0 94.60 | 1.89 | 0.48 0.52 0.52 60 1.48 | 63.6 62.0 9458 | 259 | 0.65 | 0.28 [ 0.70 [ 0.33| 0.52 5 4.00 | 63.6
u% 65.0 94.71 | 1.78 | 0.88 0.93 0.93 50 219 | 236 65.0 94.68 | 2.49 | 1.09 1.14 114 5.82 | 23.6
- 984 66.1 94.81 | 1.68 | 1.28 1.33 1.33 55 1.35 [ 236 66.1 94.80 | 2.37 | 0.56 0.61 0.61 151 | 236
& 67.1 96.17 | 0.32 | 1.60 1.66 1.66 65 0.15 | 88.9 67.1 96.15 | 1.02 | 1.10 1.15 1.15 5 0.76 | 88.9
\ / 67.4 95.59 | 0.90 | 1.53 1.59 1.59 40 0.44 | 88.9 67.4 95.57 | 1.60 | 0.80 0.85 0.85 45 0.39 | 88.9
==X\ 67.9 95.88 | 0.61 | 1.23 1.28 1.28 40 0.66 | 88.9 67.9 95.87 | 1.30 | 1.24 1.29 1.29 20 1.73 | 889
96 1 S 69.6 96.69 | -0.20 | 0.00 0.00 0.00 0.00 | 88.9 69.6 96.72 | 045 | 1.21 1.26 1.26 1.36 | 889
AN 72.7 95.71 | 0.78 | 1.28 1.33 1.33 254 | 889 72.7 95.71 | 1.46 | 1.28 1.33 1.33 5 4.74 | 88.9
e 745 95.38 | 1.11 | 0.68 0.73 0.73 1.14 | 86.9 745 9544 | 173 | 114 1.19 119 2.88 | 86.9
94 75.5 96.47 | 0.02 | 0.10 0.20 0.20 0.00 | 88.9 75.5 96.45 | 0.72 | 0.74 0.79 0.79 0.60 | 88.9
76.6 96.16 | 0.33 | 0.86 0.91 0.91 0.48 | 88.9 76.6 96.19 | 0.98 | 0.71 0.76 0.76 1.20 | 889
RWE 787 96.49 | 0.00 | 0.00 0.00 0.00 0.00 | 82.9 78.7 96.56 | 0.61 | 0.23 0.30 0.30 0.44 | 829
92 RWE 81.4 97.17 | 0.00 | 0.00 0.00 0.00 0.00 | 28.8
-8 2 12 22 32 42 52 62 72 82 92 ] ]
Station (ft)
7/16/2008
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Stream: Sultan R.

Site: Upper Reach 2
Habitat: Pool Control
Transect: 1
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAE Manning's  Wetted WSE (Water Surface Elevation), Reach 2, Upper, TR-1 Average Velocity, Reach 2, Upper, TR-1
umber elocl n perimeter
(cfs) (i) (Fr)  (f/sec) (i) 101.0 ¢ ; ; ; ; ;
50 95.88 0.12 0.75 1.02 0.152 542 | € 1000+ ; ; ;
75 96.14 0.14 093 1.04 0.132 587 | & F | |
100 96.35 0.15 1.08 105 0.119 632 | 8 990 | | 2
116.5 96.48 0.16 1.16 1.05 0.111 69.1 | o 980; ! <
140 96.64 0.17 1.26 1.05 0.107 71.6 g U1 | §
170 96.82 018 137 104 0103 734 | £ 970 ‘ g
200 96.99 0.19 147 1.04 0.101 748 | @ E ! Calibrated WSE
236.3 97.17 0.19 159 1.05 0.098 76.0 8 960 fA--r-------
) F | | A Measured WSE
260 97.28 0.20 1.66 1.05 0.097 76.3 = 050 bl oL - T
;28 g;'gi 8'3(1) 1;2 1'82 g'ggi ;SI 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600
350 97.65 0.21 191 105 0093  77.4 Flow (cfs) Flow (cfs)
3?:;06 g;;; 8;; ;gg 182 882? ;;; Froude Number (Fr), Reach 2, Upper, TR-1 VAF, Reach 2, Upper, TR-1
420 97.91 0.22 2.08 1.05 0.090 78.3 0.35 1 12 I
450 98.01 0.22 215 1.05 0.089 78.7 030 £ [
480 98.11 0.23 222 105 0.088 79.1 % 0.5 F —~—
523.0 98.24 0.23 232 105 0.086 79.6 é 2 1.0 +
560 98.35 0.24 239 105 0.085 800 | 3 020+ o I
600 98.46 0.24 248 1.05 0.084 805 | 8 o151 g [
650 98.60 0.25 257 105 0.083 81.0 3 b 08 |
710 | 9876 025 268 104 0082 816 | L 007 —
780 98.93 0.26 281 1.04 0.079 83.2 0.05 I
850 99.10 0.27 292 104 0.076 87.3 0.00 + ‘ ‘ 0B e
3%%’03 gg'i; 8'52 2'22 1'83 8-8;51 gg-; 0 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600
1100 | 9963 029 329 103 0073  89.8 Flow (cfs) Flow (cfs)
iggg 1%%9019 828 22(3) 18? gg;é gig Manning's n, Reach 2, Upper, TR-1 Wetted perimeter (WP), Reach 2, Upper, TR-1
1500 100.35 0.31 381 1.02 0.069 92.1 100 ¢
g 901
c fo b
g g
£ 2 70
&) L ° L
= L | | g [
005 f---t----mmmmm oo T g 60 +
| | | N
0.007“‘;“‘1‘ “;;‘ 50 + ‘ ‘ ‘ ‘ ‘ ‘ ‘
0 200 400 600 800 1000 1200 1400 1600 0 200 400 600 800 1000 1200 1400 1600
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs
Sultan River, Upper Reach 2, TR-1, Pool Control
101.0

100.5 +

100.0

99.5 -

99.0 +

98.5 -

98.0 -

97.5 ~

Water Surface Elevation (ft)

97.0 -

96.5 ~

96.0 - O Measured WSE

95.5 1 1 1 1 1 1 1
0 200 400 600 800 1000 1200 1400 1600

Flow (cfs)
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Stream: Sultan R.
Site: Lower Reach 2

Date: 7/11/2007 Transect: TR6 Date: 7/12/2007 Date: 7/13/2007 Date: 10/19/2007 Date: 10/20/2007
Habitat: ~ Glide Flow: Low Habitat:  Glide Flow: Mid Habitat: ~ Glide Flow: High Habitat:  Glide Flow: Higher Habitat:  Glide Flow: Highest
(1) Level Loop Survey (BM & HP) (1) Level Loop Surve (1) Level Loop Surve: (1) Level Loop Survey (1) Level Loop Survey
BM/HP BS HI FsS Elev BM/HP BS HI FS Elev BM/HP BS HI FS Elev BM/HP BS HI FS Elev BM/HP BS HI FS Elev
() (ft) (ft) (ft) (ft) (ft) (ft) () (ft) (ft) (ft) (ft) () (ft) () () (ft) | @ () () (ft) m | @ (ft)
BM 359 |103.59 100.00 BM 2.95 100.00 BM 313 |103.13 100.00 BM 2.80 102.80) 100.00 BM 4.00 104.00 100.00
HP1 4.68 | 98.91 HP1 4.04 | 98.91 HP1 4.22 | 98.91 HP1 3.89 [ 98.91 HP1 5.08 | 98.92
HP2 4.79 | 98.80 HP2 4.15 | 98.80 HP2 4.33 | 98.80 HP2 HP2
™ T ™ T T
HP2 4.65 |103.45 103.45 HP2 4.48 103.28| 4.48 | 98.80 HP2 4.20 |103.00 103.00 HP2 HP2
HP1 4.54 | 98.91 HP1 4.37 | 98.91 HP1 4.09 | 98.91 HP1 HP1
BM 3.45 [100.00 BM 3.28 [100.00 BM 3.00 [100.00 BM BM
Comment: Comment: Comment: Comment: 1/2 level loop only Comment: 1/2 level loop only
2) Water Surface Elevation (WSE) Survey 2) Water Surface Elevation (WSE) Surve, 2) Water Surface Elevation (WSE) Survey 2) Water Surface Elevation (WSE) Survey 2) Water Surface Elevation (WSE) Surve
TR Station Ave TR Station Ave TR Station Ave TR Station Ave TR Station Ave
Location Sta Ave HI FS Rod | WSE |[WSE| Q Location Sta Ave HI FS Rod | WSE | WSE Location Sta Ave HI FS Rod | WSE | WSE Location Sta Ave HI FS Rod | WSE | WSE Location Sta Ave HI FS Rod | WSE | WSE
) ) ft ) () ) | @ [ (cfs) (f) (f) @ [ @ @ | @ | @ |(cfs () (ft) (ft) m [ ® [ (ft) m [ @ [ @ [ @® () () M | @ () (ft) ft ) cfs
Lws 20 103.45| 8.84 | 0.00 | 94.61 | 94.61 114.4 Lws 22 103.28| 8.34 | 0.00 | 94.94 | 94.95 229.9 Lws 19 103.00 7.66 | 0.00 | 95.34  95.34 200.9 Lws 102.80( 7.12 | 0.00 | 95.68 | 95.68 Lws 104.00{ 7.55 | 0.00 | 96.45| 96.45
RWS 106 8.84 | 0.00 | 94.61 ) RWS 104 8.33 | 0.00 | 94.95 ) RWS 106 7.66 | 0.00 | 95.34 ) RWS RWS
Ave Q= 114.4 wve Q= 229.9 Ave Q= 400.9 Ave Q= Ave Q=
Note: Note: Note: Note: Unable to cross LWSE only, measured at 2:15 Note: Unable to cross LWSE only, measured at 1:40
(2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope
y y HI FS Rod | WSE " y HI FsS Rod | WSE y y HI FS Rod | WSE
Location River Station Location River Station Location River Station
ft) ft) (ft) (ft) (ft) (ft) (ft) (f) | ft) (ft) (ft) ft)
uls 40 103.45( 8.83 | 0.00 | 94.62 uls [ 94.95 uls 45 103.00{ 10.95 | 3.27 | 95.32
dis -45 103.45| 8.85 | 0.00 | 94.60 dis -55 103.28| 1048 | 2.14 | 94.94 dis 0 95.34
WSEslope=  0.024% WSEslope=  0.009% WSEslope=  -0.044%

(3) Meter and propeller ID for Velocity Correction

Meter ID:__3602 Prope
Propeller ID:__5A
Calib. #_175

Propeller for Sta=18 to 24.2

(4) 7110007

ller ID (a): Meter ID: __3602
Propla=_ 5B Propeller ID: 5A
Calib. #_125 Calib. # __175

Propeller for Sta=27 to 106.6

HP). Bank Survey

evel Loop Survey (BM &

BM/HP BS HI FsS Elev
() (ft) (ft) () (ft)
BM 3.82 |103.82 100.00
HP1 491 | 98.91
HP2 5.01 | 98.81
™
HP2 4.73 | 103.54
HP1 4.64 | 98.90
BM 3.54 [100.00

Comment
7116/2008
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(3) Meter and propeller ID for Velocity Correction

(3) Meter and propeller ID for Velocity Correction

Meter ID:__ 3602
Propeller ID:___5A
Calib. #_175

Level Loop WSE Survey

1- Sultan_Lower Reach 2_TR6.xis




Stream: |Sultan R. 11-Jul-07 12-Jul-07 13-Jul-07
Site:|Lower Reach 2 [ sta | FS |Ground] Depth Vel (ft/s Angle] g [ sta [ FS [Ground] Depth Vel (ft/s) Angle] q [ Sta | FS [Ground| Depth Vel (ft/s) lAngld g
Transect:|6 [ | @) [ ) | () [Vouns] Vos [NVoand NVos| Ave | (deg) | (cfs) | substrate [ | ) | () | () [Voans| Vos [NVoans[NVas| Ave | (deg) | (cfs) | substrate L [ @ | @ | ) [Vouns| Vos [NVoons[NVos| Ave |(deg)| (cfs) | substrate
Habitat: |Glide —
-6.0 g 829 ||LWE 175 94.95 | 0.00 [ 0.00 0.00 0.00 000 | 877 |[Lwe 157 0.00 0.00 0.00 000 | 829
Suvey | HI | Q [Lwp 10 5 82.9 18.0 94.55 | 0.40 [ 0.00 0.00 0.00 000 | 877 175 0.00 0.00 0.00 000 | 877
Date () | (cfs) 40 = 81.9 19.0 93.95 | 1.00 [ 0.10 0.19 019 033 | 877 18.0 0.07 0.16 0.16 001 | 877
7/10/2007 | 103.54 9.0 9] 78.6 215 92.95 | 2.00 [ 0.05 0.11 011 045 | 8738 19.0 031 0.39 039 096 | 877
7/11/2007 [103.45] 114.4 152 795 9559 o 82.9 23.0 9343 | 152 | 0.34 0.42 042 087 | 878 215 -0.10 -0.19 -0.19 089 878
7/12/2007 |103.28] 229.9 [LWE 18.0 94.61 | 0.00 [ 0.00 0.00 000 ||& [| 000 | 877 24.2 9250 | 245 [ 0.32 0.40 0.40 198 | 877 23.0 0.77 0.83 0.83 209 | 878
7/13/2007 |103.00] 400.9 19.0 9391 | 070 [ 0.05 011 0.11 014 | 877 27.0 9230 | 265 | 063 [0.20| 0.70 |0.28] 0.49 312 | 877 24.2 086 | 043| 091 [051[ 071 395 | 877
215 92.96 | 165 | 0.01 0.02 002 [/ 007 | 878 29.0 91.90 | 305 | 0.70 [ 0.03| 0.76 |0.07]| 042 285 | 877 27.0 106 | 052 | 111 [0.60 [ 0.86 620 | 877
23.0 9341 | 120 | 0.23 032 0.32 051 | 878 315 9200 | 295 | 0.74 [ 055 | 0.80 | 063 0.71 631 | 786 29.0 105 | 017 | 110 [0.25| 0.68 517 | 877
24.2 9211 | 250 | 0.09 017 0.17 087 | 877 35.0 91.95 [ 3.00 | 0.89 [ 0.37 | 094 |046]| 0.70 7.86 | 786 315 105 | 077 | 110 |[o083[ 0.96 955 | 786
27.0 9224 | 237 | 0.20 027 0.27 153 | 877 39.0 91.75 | 320 | 1.05 [ 0.68| 1.10 |0.74| 0.92 1181| 766 35.0 136 | 072| 142 [o0.78[ 1.10 1394| 786
29.0 9191 | 270 | 0.32 | 0.01 | 0.38 | 0.04 | 021 128 | 877 43.0 91.93 | 302 | 1.02 [0.77 | 1.07 |083]| 0.95 1146| 68.7 39.0 163 | 111 169 [ 116 1.43 2046| 766
315 92.06 | 255 | 0.40 | 017 | 045 | 0.24 | 035 265 | 786 47.0 9225 | 270 | 1.44 [ 1.03| 1.50 |1.08| 1.29 13.94| 865 430 175 | 133 | 1.82 [ 1.39| 1.60 2255| 687
35.0 9189 | 272 | 041 | 014 | 046 |0.21] 033 341 | 786 510 9153 | 342 | 143 [ 1.03| 149 |108]| 129 1759| 657 47.0 199 | 157 | 206 | 163 1.84 2265| 865
39.0 91.73 | 288 | 061 | 0.31| 0.66 | 0.38 | 052 597 | 766 55.0 91.82 | 313 | 1.42 [ 090 | 148 |095| 122 15.23| 546 51.0 198 | 142 | 205 |[148| 1.76 26.94| 657
430 91.79 | 282 | 051 | 0.22 | 056 | 0.29 | 0.42 478 | 687 59.0 91.90 | 305 | 1.20 [0.92 | 1.26 |097| 111 1359| 656 55.0 214 | 145| 220 [ 151 1.86 26.37| 546
470 9226 | 235 | 0.7 0.82 082 | W | 775 | 865 63.0 9217 | 278 | 1.20 [ 1.06 | 1.26 | 111 118 13.16| 657 59.0 181 | 144| 1.88 [ 150 | 1.69 22.96| 656
51.0 9153 | 308 | 0.84 [ 057 | 0.89 |0.62]| 076 | | 932 | 657 67.0 9218 | 277 | 1.31 [ 099 | 1.37 | 104 120 13.34| 657 63.0 211 | 171 | 247 [ 177 197 25.27| 657
55.0 91.81 | 280 | 0.83 | 051 | 088 | 056 | 072 || B || 809 | 546 71.0 9225 | 270 | 1.45 [ 1.04| 151 | 1.09| 1.30 14.05| 657 67.0 218 | 156 | 224 | 162 1.93 2419| 657
59.0 9191 | 2.70 | 056 [ 0.66 | 0.61 | 0.71| 0.66 || 5 || 7.14 | 656 75.0 9238 | 257 | 1.31 [ 1.06 | 1.37 | 111 124 12.74| 56.6 71.0 227 | 162| 233 [ 168 201 24.72| 657
63.0 9211 | 250 | 0.7 0.82 082 || = || 824 | e57 79.0 9240 | 255 | 1.28 [ 094 | 1.34 | 099 | 116 11.88| 56.6 75.0 212 | 149| 218 | 155 1.87 21.66| 566
67.0 9221 | 240 | 0.59 0.64 064 | @ || 615 | 657 83.0 9255 | 240 | 1.07 112 112 10.77] 56.7 79.0 208 | 142 | 214 |[148| 181 21.17| 566
71.0 9223 | 238 | 0.70 075 075 || o || 727 | 657 87.0 9223 | 272 | 118 [ 091 | 1.23 | 096 1.10 11.95| 56.7 83.0 201 | 145| 208 [ 151 1.79 20.66| 56.7
75.0 9241 | 220 | 0.58 0.63 063 ||& || 555 | 566 91.0 91.90 | 305 | 1.14 [ 065 | 119 |0.72| 0.96 1166| 48.7 87.0 197 | 135| 204 [141| 172 21.01| 567
79.0 9251 | 210 | 0.61 0.66 0.66 555 | 56.6 95.0 91.50 | 345 | 0.88 [0.90| 093 |095| 0.94 1285| 237 91.0 187 | 108 194 |[113| 153 21.30| 487
83.0 9243 | 218 | 0.64 0.69 069 | | 603 | 567 9.9 91.60 [ 335 [ 0.75 [ 0.34 | 081 |042] 0.62 536 | 286 95.0 168 | 132 174 |[1.38| 1.56 2343| 237
87.0 9223 | 238 | 0.56 061 0.61 580 | 56.7 1002 9320 | 1.75 | 0.38 0.47 047 086 | 86.7 98.9 067 | 065| 074 [0.72] 0.73 705 | 286
91.0 91.91 | 270 | 058 | 0.45 | 0.63 | 0.50 | 057 6.12 | 487 101.0 9255 | 2.40 | 0.39 048 048 217 | 867 1002 047 055 055 121 | 867
95.0 9151 | 310 | 054 | 0.33| 059 | 0.39 | 049 601 | 237 1040 9360 | 135 | 0.30 0.38 038 130 | 767 101.0 066 | 028 073 [0.36| 0.55 290 | 867
98.9 9181 | 280 | 0.36 | 0.15 | 0.42 | 0.22 | 032 231 | 286 106.0 9368 | 127 | 0.11 0.20 0.20 033 | 786 104.0 039 048 048 214 | 767
1002 93.71 | 090 | 0.40 045 0.45 043 | 867 106.6 94.65 | 030 | 0.16 0.24 024 010 | 816 106.0 0.20 0.28 028 062 | 786
101.0 9261 | 2.00 | 0.22 0.29 0.29 109 | 867 |[RWE 108.9 94.95 | 0.00 [ 0.00 0.00 0.00 000 | 829 106.6 052 0.60 0.60 063 | 816
104.0 9361 | 1.00 [ 0.13 019 0.19 048 | 767 108.9 0.09 0.17 017 008 | 829
106.0 93.66 | 095 [ 0.00 0.00 0.00 000 | 786 RWE 109.0 95.34 | 0.00 | 0.00 0.00 0.00 000 | 829
RWE 106.6 94.61 | 0.00 | 0.00 0.00 0.00 000 | 816
109.4 7.71 95.83 82.9 ) )
1108 7.90 95.64 826 TR6 - Bed profile comparison [ —
1132 632 97.22 82.6 102
1153 625 97.29 287 |
RWP 1177 582 97.72 287 1011 — 11007 |
123.7 563 97.91 28.7 100 | —12-Jul-07 :
E— ——13-3ul-07
] 99 4 [
| o3 | [
— = 97 L
N S [
] ‘g 96 1 ||
| > [
o 95
3 [
| 04 ] [
[ 93 [—
92 4 [
91 [ ]
| % ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ I —
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Stream: Sultan R.
Site: Lower Reach 2
Habitat: Glide
Transect: 6
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning's  Wetted WSE (Water Surface Elevation), Reach 2, Lower, TR-6 Average Velocity, Reach 2, Lower, TR-6
umber elocl n perimeter
(cfs) (ft) (Fr)  (ft/sec) (ft) 97.0 T
50 94.33 0.03 027 092 0.162 913 | € gg5 &
75 94.44 0.05 038 097 0117 916 | § i
100 94.53 0.06 049 1.01 0.094 91.9 | € 96.0f 2
122.8 94.61 0.07 058 1.03 0.081 921 | o - <
150 94.70 0.08 069 1.04 0.070 92.9 g > g
175 94.77 0.09 078 1.06 0.062 93.5 g 95.0 + g
200 94.84 0.10 0.86 1.06 0.057 941 | @ g ! Calibrated WSE
2396 | 94.93 0.11 1.00 1.08 0.050 949 | 29454 /-~ e s Measured WSE |
280 95.03 0.12 113  1.08 0.045 953 | = I T I e e e
320 95.12 0.13 125 1.08 0.042 95.9 : ‘ ‘ ‘
360 95.20 0.14 136 1.09 0.039 96.4 0 400 Flgv(io(cfs) 1200 1600 Flow (cfs)
400 95.28 0.15 1.47 109 0.037 96.9
42;69 g:ig 812 122 182 8832 g;g Froude Number (Fr), Reach 2, Lower, TR-6 VAF, Reach 2, Lower, TR-6
500 95.47 0.17 1.73 1.08 0.032 97.7 0.35 20
550 95.55 0.18 1.85 1.08 0.031 98.0 0.30 < I
605 95.65 0.19 1.98 107 0.029 986 | ot I
639.6 95.70 0.20 206 1.07 0.028 99.3 é 1 I
650 95.72 0.20 208 1.07 0.028 99.6 | 30201 T N
700 95.80 0.21 218 107 0027 1007 | 8 o415+ S|
750 95.87 0.22 229 1.07 0026 1013 | 3 ; I
800 | 95.95 023 239 106 0025 1018 |+ 0107 I
850 96.02 0.23 249 105 0.024 1022 0.05 + I
900 96.09 0.24 258 1.05 0.024 1025 000 by 00 ‘
ﬂgg ggég 8-;? ;-;Z 1-8‘3‘ 8-822 182-3 0 400 800 1200 1600 0 400 800 1200 1600
11617| 9643 027 304 103 0021 1044 Flow (cfs) Flow (cfs)
iggg gggg 8;2 2;2 18? gg;é 1823 Manning's n, Reach 2, Lower, TR-6 Wetted perimeter (WP), Reach 2, Lower, TR-6
1500 | 96.83 031 355 1.00 0.019 1066 0.20 7 110 1 ;
0.15 I g 108
c [ § E
© [ T 100 |
o r £ [
g 0.10 T E i
- 0.05 : g " 75
! 2 o0 f
0.00 + g5 |
0 0
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs, Reach 2, Lower, TR-6, Glide
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Stream: Sultan R.
Site: Lower Reach 2
Date: 7/11/2007 Transect: TRS
Habitat: Wide Riffle Flow: Low
(1) Level Loop Survey (BM & HP)

BM/HP BS HI FS Elev
(ft) (ft) @ | @ [ @
BM 213 [102.13 100.00
HP 2.38 | 99.75
Rock 4.30 | 97.83
™
Rock 420 |102.03
HP 2.27 | 99.76
BM 2.02 |100.01]

Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 7/12/2007
Habitat: Wide Riffle Flow: Mid
(1) Level Loop Survey
BWHP | BS HI | FS | Elev
(f) (f) (f) (f) (f)
BM 161 |10161 100.00
HP 185 | 99.76
Rock 378 | 97.83
P
Rock | 397 [10180
HP 205 | 99.75
BM 1.80 |100.00
‘Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 7/13/2007
Habitat: Wide Riffle Flow: High
(1) Level Loop Surves
BWHP | BS HI | FS | Elev
(f) (f) (f) (f) (f)
BM 231 [10231 100.00
HP1 257 | 99.74
Rock 4.48 | 97.83
™
Rock | 438 |10221
HP1 245 | 99.76
BM 220 |100.01
‘Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 10/19/2007
Habitat: Wide Riffle Flow: Higher
(1) Level Loop Survey
BM/HP BS HI FsS Elev
(ft) (ft) M | @ | @
BM 2.44 102.44 100.00
HP1 2.69 | 99.75
Rock
™
Rock
HP1
BM
Comment: 1/2 level loop only

(2) Water Surface Elevation (WSE) Survey

Date: 10/20/2007

Habitat: Wide Riffle Flow: Highest
(1) Level Loop Survey
BM/HP BS
(ft) (ft)
BM 4.34
HP1 4.60 | 99.74
Rock
™
Rock
HP1
BM
Comment: 1/2 level loop only

(2) Water Surface Elevation (WSE) Survey

TR Station Ave TR Station
Location Sta Ave HI FS Rod | WSE | WSE Q Location Sta Ave HI FS Q
® [ ® [ @ [ ® 0 (cfs) ® 1 ® [ @[ ® Gis)
32 102.03| 4.95 | 0.00 | 97.08 | 96.59 25 101.80| 4.45 | 0.00 | 97.35 [ 96.98
58 4.95 | 0.00 | 97.08 63 4.45 | 0.00 | 97.35
103 5.52 | 0.00 | 96.51 126.1 middle 95 4.77 | 0.00 | 97.03 282.9
130 5.90 | 0.00 | 96.13 128 5.25 | 0.00 | 96.55
167 5.87 | 0.00 | 96.16 165 5.19 | 0.00 | 96.61
Ave Q= 126.1 Ave Q= 282.9
Note: Note:
(2.1) Longitudinal WSE Slope
FS
Location River Station it it
uls 50 102.03| 6.66
dis 0
WSE slope = 2.136% WSE slope = NA

(3) Meter and propeller D for Velocity Correction

Meter ID:
Propeller ID:

3602
5A

HP). Bank Survey

(4) 7/10/07 Level Loop Survey (BM
BM/HP BS HI FS
() () () ()
BM 232 [102.32
HP 256
Rock 4.49
TP
Rock | 4.65 |102.48
HP 272
BM 247
‘Comment:

7/16/2008  Page 1 of 4

(3) Meter and propeller D for Velocity Correction

Meter ID:
Propeller ID:

3602

5A

TR Station
Location Sta Ave
(ft) (ft)
LWS
RIMWS

(ft)
102.44 4.49 | 0.00 [ 97.95 | 97.73
494 | 0.00 | 97.50

HI FS Rod | WSE | WSE Q
(ft)

TR Station
Location Sta Ave HI FS Rod Q
@ 1 ® [ ® [ @® [ ® cis)
LWS 104.34( 5.76 0.00
LMWS 5.93 0.00

TR Station Ave
Location |_Sta_| Ave | HI | FS | Rod | WSE |[WSE| Q
() (f) ft) ft)
22 102.21[ 457 | 0.00 | 97.64 | 97.30
66 457 | 000 | 97.64
94 501 | 0.00 |97.20
127 518 | 0.00 |97.03 4474
148 5.07 | 0.00 | 97.14
166 5.05 | 0.00 | 97.16
Ave Q= 4474
Note:
WSE slope = NA

(3) Meter and propeller D for Velocity Correction

Meter ID:
Propeller ID:

3602

5A

Level Loop WSE Survey

Note: Unable to cross LWSE only, measured at 2:35

Note: Unable to cross LWSE only, measured at 1:55
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Stream: |Sultan R. 11-Jul-07 12-Jul-07 13-Jul-07
Site: | Lower Reach 2 \ Sta \ FS \Ground Depth Vel (ft/s Angle| q \ Sta \ FS \Ground Depth Vel (ft/s) Angle| q \ Sta \ FS \Ground Depth Vel (ft/s) l[Angld g
Transect: |5 L@ [ @ [ @ | ) [Voans] Vos | Ave | (deg) | (cfs) | substrate L@ [ @ [ @ [ ) [Vous] Vos [ Ave | (deg) | (cfs) | substrate L@ | @ | @ | () [Voows] Vos | Ave |(deg)| (cfs) | substrate
Habitat: | Wide Riffle
LWP 20 337 126 LWE 14.4 0.00 | 0.00 0.00 0.00 126 LWE 135 97.30 | 0.00 [ 0.00 0.00 0.00 126
Survey HI Q 9.0  3.80 126 17.0 0.35 | 0.05 0.12 0.16 217 14.4 97.00 | 0.30 [ 0.00 0.00 0.00 126
Date (ft) | (cfs) 14.0 5.03 126 22.0 0.72 | 0.32 040 | 45 | 0.98 65.7 17.0 96.65 | 0.65 | 0.00 0.00 0.00 21.7
7/10/2007 | 102.48 LWE 17.0 0.00 [ 0.00 0.00 0.00 217 26.5 0.90 | 0.69 076 | 45 | 1.68 65.7 22.0 96.20 | 1.10 [ 0.20 0.28 | 45 | 1.04 65.7
7/11/2007 |102.03 | 126.1 22.0 0.55 [ 0.34 042 | 45 0.78 65.7 29.0 0.95 | -0.03 -0.07 -0.14 65.7 26.5 0.48 0.56 | 45 | 1.66 65.7
7/12/2007 |101.80 | 282.9 26.5 0.65 [ 0.39 0.48 1.08 65.7 31.0 1.30 | 0.80 0.86 | 30 | 241 65.6 29.0 0.05 0.11 0.30 65.7
7/13/2007 |102.21 | 447.4 29.0 0.72 | -0.30 -0.38 -0.62 65.7 34.0 0.92 | 0.83 0.88 | 30 | 2.46 56.7 31.0 0.98 1.03 4.00 65.6
310 1.02 | 0.65 0.72 183 65.6 38.0 0.30 | 0.64 071 ] 30 | 055 56.8 34.0 110 115 4.64 56.7
34.0 0.60 [ 0.51 0.59 124 56.7 40.0 0.10 | 0.92 097 | 30 | 021 56.8 38.0 1.09 114 2.06 56.8
RWE 38.0 0.00 [ 0.00 0.00 0.00 56.8 43.1 0.20 | 1.05 110 | 30 | 0.62 56.8 40.0 142 148 159 56.8
40.8 -0.25 56.8 46.5 0.78 | 0.86 0.91 2.28 54.6 431 0.82 0.87 | 15 | 1.70 56.8
LWE 43.1 0.00 [ 0.00 0.00 0.00 56.8 49.5 0.95 | -0.62 -0.69 -1.64 56.8 46.5 0.52 0.60 | 15 | 1.06 54.6
46.5 0.50 [ 0.50 0.58 0.93 54.6 55 0.75 | 0.98 103 | 25 | 287 65.6 49.5 0.07 0.16 0.28 56.8
49.5 0.70 [ 0.05 0.11 0.20 56.8 57.7 1.82 | 0.86 091 | 25 | 8.66 68.7 55 141 147 | 20 | 553 65.6
55 0.50 [ 0.62 069 | 35 116 65.6 63.0 1.70 | 0.66 073 | 25 | 6.33 65.8 57.5 124 1.30 | 20 [14.01| 68.7
57.7 163 | 0.53 061 | 35 4.67 68.7 69.0 1.38 | 1.45 151 | 15 [1057| 657 63.0 0.75 0.81 | 20 | 8.64 65.8
63.0 145 | 0.32 040 | 35 271 65.8 735 1.10 | 1.38 144 | 15 | 573 68.7 69.0 1.92 1.99 | 15 | 16.62| 65.7
69.0 1.05 | 0.72 078 | 35 3.52 65.7 76.5 0.75 | 0.82 0.87 2.46 87.7 735 2.03 2.09 | 10 [10.83| 68.7
735 0.82 [ 0.55 0.63 193 68.7 81.0 0.87 | 1.27 133 3.75 85.8 76.5 0.57 0.65 242 87.7
76.5 0.55 [ 0.45 053 | 45 0.78 87.7 83.0 0.10 | 1.55 161 0.32 85.8 81.0 231 2.37 9.24 85.8
81.0 0.65 [ 0.88 0.93 197 85.8 85.0 112 | 191 1.98 5.53 67.6 83.0 3.47 350 | | 245 85.8
83.0 0.40 [ 0.00 0.00 0.00 85.8 88.0 0.85 | 2.20 2.26 4.04 68.6 85.0 2.38 2.44 8.53 67.6
85.0 0.85 [ 1.41 147 3.12 67.6 89.2 0.10 | 2.64 2.69 0.58 86.9 88.0 2.02 2.09 4.82 68.6
88.0 0.60 [ 1.20 126 113 68.6 92.3 0.90 | 3.43 3.46 1091| 86.7 89.2 3.96 4.00 3.01 86.9
89.2 -0.25 86.9 96.2 0.70 | 1.02 1.07 2.89 87.6 92.3 271 2.76 1158| 86.7
92.3 0.60 [ 0.39 0.48 0.56 86.7 100.0 1.00 | 2.95 2.99 7.92 87.7 96.2 2.16 2.22 8.56 87.6
96.2 0.45 [ 1.28 134 232 87.6 1015 0.05 | 3.00 3.04 0.30 87.9 100.0 4.11 4.15 1265| 87.7
100.0 0.70 | 2.65 2.70 3.59 87.7 104.0 0.70 | 4.63 4.68 4.09 87.8 1015 4.68 4.73 3.31 87.9
1015 -0.30 87.9 106.5 -0.80 87.9 104.0 5.06 511 5.75 87.8
104.0 0.45 [ 2.56 2.61 147 87.8 108.0 0.95 | 3.12 3.15 2.99 87.8 106.5 97.80 | -0.50 87.9
106.5 -1.10 87.9 110.0 0.85 | 0.20 0.28 0.72 68.6 108.0 3.38 341 4.27 87.8
108.0 0.70 [ 0.85 0.90 0.63 87.8 1140 0.90 | 3.34 3.37 8.35 86.7 110.0 0.49 057 | 15 | 231 68.6
110.0 0.45 [ 0.05 0.11 0.15 68.6 1155 0.35 | 2.46 251 | 25 | 1.20 86.8 1140 2.81 2.85 | 15 |10.61| 86.7
1140 0.55 [ 1.16 121 | 45 130 86.7 117.0 1.40 | 347 350 | 25 |12.23| 68.6 1155 4.63 468 | 15 | 474 86.8
1155 0.00 [ 0.00 0.00 | 45 0.00 86.8 121.0 150 | 2.27 233 | 25 |12.67| 67.7 117.0 3.30 3.33 | 15 [1594| 68.6
117.0 1.00 | 2.03 2.09 5.76 68.6 125.0 0.95 | 1.65 171 6.11 65.7 121.0 3.28 3.31 | 15 [26.24| 67.7
121.0 110 | 2.87 291 | 45 9.06 67.7 1285 135 | 0.71 0.77 4.17 56.7 125.0 0.82 0.87 | 15 | 459 65.7
125.0 0.55 [ 3.13 316 | 45 4.61 65.7 133.0 1.35 | 0.08 0.16 0.94 23.6 1285 0.69 076 | 15 | 511 56.7
1285 0.90 [ 1.75 1.82 6.54 56.7 137.0 1.00 | 0.84 089 | 35 | 311 23.6 133.0 0.03 0.07 0.49 23.6
133.0 0.90 [ 0.05 0.11 0.43 236 1415 1.05 | 1.47 153 | 35 | 593 67.6 137.0 0.45 0.53 3.39 23.6
137.0 0.50 [ 0.57 065 | 35 112 236 146.0 1.38 | 1.66 172 | 35 | 9.26 76.6 1415 1.44 150 10.13| 676
1415 0.50 [ 1.31 137 | 35 252 67.6 151.0 155 | 3.93 397 | 10 |30.29| 67.6 146.0 2.03 2.09 1264| 76.6
146.0 0.95 [ 1.34 140 | 35 5.17 76.6 156.0 1.70 | 3.29 3.32 2824| 678 151.0 4.76 4.81 49.28| 67.6
151.0 115 | 2.23 229 | 30 | 1141 67.6 161.0 1.70 | 3.87 3.91 3322| 657 156.0 3.74 3.78 40.61| 67.8
156.0 1.25 | 2.40 246 | 30 | 13.29 67.8 166.0 145 | 3.37 3.40 20.98| 656 161.0 4.28 4.32 47.55| 65.7
161.0 130 | 2.24 230 | 30 | 1295 65.7 169.5 1.60 | 3.32 3.35 1475| 657 166.0 3.95 3.99 3391| 656
166.0 110 | 212 218 10.21 65.6 1715 1.15 | 0.60 0.67 1.98 38.7 169.5 3.23 3.26 20.19| 657
169.5 115 | 1.89 1.96 6.19 65.7 1746 0.40 | -0.38 -0.47 -0.78 327 1715 148 154 6.29 38.7
1715 0.70 [ 0.15 0.23 0.42 38.7 RWE 179.9 0.00 | 0.00 0.00 0.00 817 1746 0.58 0.66 2.83 327
RWE 174.6 0.00 [ 0.00 0.00 0.00 327 179.0 0.00 0.00 0.00 817
178.4 5.88 817 RWE 179.1 97.30 | 0.00 [ 0.00 0.00 0.00 817
181.0 4.50 816
1839 354 81.6 Lower Reach 2, TR5 - Bed profile comparison
1883 2.92 816 101.0
1916 241 816
RWP 195.1 2.14 816 1005 —11-Jul-07
205.1 155 816 woo4 12-3ul-07
[ 9951 13-3ul-07
N = 99.0
E— E 98.5
'E 98.0
3 975 | i
o
3 97.0 A H
< 965 N
96.0 Ll
95.5 H
95.0 N
94.5 . . . . . . . . . . . . . . . . . . . . [
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 L
Station (ft) [
I I I I I
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Stream: Sultan R.
Site: Lower Reach 2
Habitat: Wide Riffle
Transect: 5
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning’s Wetted WSE (Water Surface Elevation), Reach 2, Lower, TR-5 Average Velocity, Reach 2, Lower, TR-5
umber elocl n perimeter
(cfs) (i) (Fr)  (fsec) (i) 995 1 ; ;
50 96.88 0.12 0.56 0.80 0.300 1330 | E g9 & ; ;
75 96.96 0.14 069 0.81 0.264 1422 | § F | |
100 97.03 0.17 0.84 0.84 0.219 1523 | 8985+ | g
122.8 97.08 0.19 097 090 0.196 1546 | o 98.0 ! <
150 97.15 0.20 1.09 094 0.183 1561 | 8 U T | g
175 97.20 0.22 1.21 097 0171 157.1 g 9751 o~ o __ g
200 97.25 0.23 1.31 1.00 0.162 1581 | @ : ! Calibrated WSE
2396 | 97.33 0.25 145 103 0153 159.8 | £ 970 - ----r-----oooo "
F | A Measured WSE
280 97.41 0.26 1.58 1.04 0.147 1614 | = I T s S
320 97.48 0.27 169 106 0142 1625 : ‘ ‘ ‘
360 97.54 0.29 1.81 1.07 0.136 163.8 0 400 Flgv(io(cfs) 1200 1600 Flow (cfs)
400 97.61 0.30 1.91 1.08 0.134 165.6
42;69 g;sg 822 ;gg 182 813; 1228 Froude Number (Fr), Reach 2, Lower, TR-5 VAF, Reach 2, Lower, TR-5
500 97.76 0.32 2143 110 0.127 169.6 0.50 ¢ ‘ 127
550 97.83 0.32 223 111 0.125 170.5 F | b
605 97.91 0.33 233 111 0123 1711 | 0407 i
639.6 97.95 0.34 240 112 0.122 171.4 é : 107
650 97.97 0.34 241 111 0122 1716 | 2 %307 N I
700 98.03 0.34 250 1.12 0.120 1721 | g o f g i
750 98.10 0.35 257 112 0.120 1726 | 3 "t 0.8+
800 98.16 0.35 265 1.12 0.119 1731 | % 0.10 1 i
850 98.22 0.35 272 112 0.118 1735 B H
900 98.28 0.36 279 112 0.118 173.8 0.00 + 06 & N ‘
ﬂgg gg-gg 8-2; g-gi 15 g-ﬁg ijg 0 400 800 1200 1600 0 400 800 1200 1600
11617 9857 037 313 112 0115 1752 Flow (cfs) Flow (cfs)
iggg gggg ggg 2;2 11? gﬂj 1;?2 Manning's n, Reach 2, Lower, TR-5 Wetted perimeter (WP), Reach 2, Lower, TR-5
1500 98.91 0.39 348 112 0112 1798 0.35 1 190 1
F 180
030 e i
c ¥ o (R e L
£ r R R e ————————"--.
c L [0 F
€ 0.20 1 o F
s . g 150 |
[ @ [
015 ¢ 2 140 f
0.10 & 130 £
0 0 1600
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs, Reach 2, Lower, TR-5, Wide Riffle

99.5
99.0 +
98.5 +

98.0 +

Water Surface Elevation (ft)

97.5 +

O Measured WSE

—— Calibrated WSE

97.0 +

96.5 ‘ ‘ ‘ ‘ 1 ‘ ‘ ‘ ‘ 1 ‘ ‘ ‘ ‘ 1 ‘ ‘ ‘ — \ \ \
0 200 400 600 800 1000 1200 1400 1600

Flow (cfs)
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Stream: Sultan R.
Site: Lower Reach 2

Date: 7/11/2007 Transect: TR4 Date: 7/12/2007 Date: 7/13/2007 Date: 10/19/2007 Date: 10/20/2007
Habitat: Pool Flow: Low Habitat: Pool Flow: Mid Habitat: Pool Flow: High Habitat: Pool Flow: Higher Habitat: Pool Flow: Highest
(1) Level Loop Survey (BM & HP) (1) Level Loop Survey (1) Level Loop Surve (1) Level Loop Survey (1) Level Loop Surve
BM/HP BS HI Fs Elev BM/HP BS HI FS Elev BM/HP BS HI FsS Elev BM/HP BS HI Fs Elev BM/HP BS HI Fs Elev
(ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
BM 2.93 102.93 100.00 BM 274 102.74 100.00 BM 2.72 102.72 100.00 BM 275 102.75 100.00 BM 3.76 103.76 100.00
HP 4.61 | 98.32 HP1 4.42 | 98.32 HP2 0.96 [101.76 HP2 0.99 (101.76 HP2
Rock 3.10 | 99.83 HP2 0.98 |101.76 HP1 4.40 | 98.32 HP1 HP1 5.45 | 98.31
TP ™ TP ™ TP
Rock 3.29 103.12 HP2 0.83 102.59 HP1 4.27 102.59 HP1 HP1
HP 4.80 | 98.32 HP1 428 | 98.31 HP2 0.82 [101.77 HP2 HP2
BM 3.11 [100.01 BM 2.59 [100.00 BM 2.58 [100.01 BM BM
Comment: Comment: Comment: Comment: 1/2 loop only Comment: 1/2 loop only
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
TR Station Ave TR Station Ave TR Station Ave TR Station Ave TR Station Ave
Location Sta Ave HI FS Rod | WSE | WSE Q Location Sta Ave HI FS Rod | WSE | WSE Q Location Sta Ave HI FS Rod | WSE | WSE Q Location Sta Ave HI FS Rod | WSE | WSE Q Location Sta Ave HI FS Rod | WSE | WSE Q
() @ 1 @ () @ [ ® [ @ [(fs () () () () @ [ @ [ (@) |(cfs () @™ [ @ [ ® | M [ @ [ (cfs () @ [ @ @ [ @ [ @ () [ (cfs (ft) (@ 1 (0 | @ | () () | (cfs
Lws 103.12| 7.38 | 0.00 | 95.74 | 95.74 Lws 25 69 |102.59| 6.36 [ 0.00 | 96.23 |96.24 2355 Lws 102.59| 5.89 | 0.00 | 96.70 | 96.71 Lws 102.75| 5.60 | 0.00 [97.15| 97.15 Lws 103.76| 5.89 0.00 | 97.87 | 97.87
RWS 7.38 | 0.00 | 95.74 RWS 113 6.35 | 0.00 | 96.24 ) RWS 5.87 | 0.00 | 96.72 RWS RWS
Ave Q= Ave Q= 2355 Ave Q= Ave Q= Ave Q=
Note: Note: Note: Note: Unable to cross LWSE only, measured at 2:50 Note: Unable to cross LWSE only, measured at 2:10
2.1) Longitudinal WSE Slope
" " HI FS Rod | WSE
Location River Station
(ft) () () (ft)
uls 0 95.74
dis -90 103.12| 7.41 | 0.00 | 95.71
WSE slope = 0.033% WSE slope = NA WSE slope = NA
(3) Meter and propeller ID for Velocity Correction
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
Meter ID:___NA
Propeller ID:___NA Meter ID:__3602 Meter ID:___NA
Propeller ID: __ 5B Propeller ID: ___NA
(4) 7/10/07 Level Loop Survey (BM & HP). Bank Survey
BM/HP BS HI FsS Elev
(ft) (ft) (ft) (ft) (ft)
BM 2.86 102.86 100.00
HP1 4.55 | 98.31
Rock 6.47 | 96.39
™
Rock 6.51 102.90
HP1 4.58 | 98.32
BM 2.90 |100.00
Comment:
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Stream:|Sultan R. 11-Jul-07 12-Jul-07 13-Jul-07
Site: | Lower Reach 2 Sta | FS |Ground| Depth Vel (ft/s Angle| q Sta | FS |Ground| Depth Vel (ft/s) Angle| q Sta | FS |Ground| Depth Vel (ft/s) Anglg q
Transect: |4 (ft) | (ft) (ft) (ft) |Voaos| Vos | Ave | (deg) | (cfs) |substrate (fty | (ft) (ft) (ft) |Voaos| Vos | Ave | (deg) | (cfs) | substrate (ft) | (ft) (ft) (ft) |Voaos| Vos | Ave |(deg)| (cfs) | substrate
Habitat: |Pool
-40.0 1.30 101.60 21.6
Survey HI Q -35.0 3.05 99.85 21.6
Date (ft) | (cfs) -25.0 2.86 100.04 21.6
7/10/2007 |102.90 -15.0 3.17 99.73 26.7
7/11/2007 | 103.12 -5.0 343 9947 87.6
7/12/2007 |102.59 | 235.5 LWP 1.0 434 9856 87.6
7/13/2007 | 102.59 10.0 496 97.94 28.7
173 565 97.25 28.7
LWE 20.2 96.24 | 0.00 | 0.00 0.00 0.00 82.7
Lower Reach 2, TR4 - Bed profile comparison 23.0 95.34 | 0.90 | 0.21 0.28 0.75 28.7
102 26.2 95.74 | 0.50 | 0.32 0.38 0.47 28.7
27.9 95.04 [ 1.20 | 0.30 0.37 1.49 28.7
101 4 p— e 33.0 9452 | 1.72 | 0.61 0.66 5.74 34.7
— 12.3ul07 38.0 94.11 | 2.13 | 0.97 1.02 10.87 24.7
100 4 — 13-3ul07 430 93.76 | 2.48 | 1.05 1.10 1360 528
99 | 48.0 93.24 | 3.00 | 1.33 | 1.04 | 1.23 18.40 52.8
53.0 9279 | 345 | 186 | 1.62 | 1.77 30.58 56.8
98 - 58.0 92.24 | 400 | 1.86 | 1.76 | 1.84 36.83 65.6
g 63.0 9179 | 445 | 211 [ 145 1.81 40.27 65.6
5 97 1 68.0 9149 | 475 | 1.76 | 1.12 | 1.48 35.09 65.6
] 96 | 73.0 90.96 | 528 [ 1.39 | 1.00 [ 1.24 32.67 65.6
E 78.0 90.74 | 550 | 0.72 | 0.38 | 0.60 16.60 65.6
g 95 83.0 91.04 | 520 | 0.26 | 0.38 | 0.38 9.89 65.6
2 88.0 91.44 | 480 | 0.17 | 0.07 [ 0.20 4.76 65.6
94 A 93.0 91.84 | 440 | 0.11 | 0.06 | 0.16 3.57 67.7
98.0 91.79 | 4.45 | -0.30 -0.08 -0.26 -5.85 78.7
93 103.0 92.79 | 3.45 [ -0.29 -0.53( -0.47 -8.07 12.9
92 108.0 93.64 [ 2.60 | -0.50 -0.55 -7.17 18.8
113.0 94.42 | 1.82 [ -0.59 -0.64 -4.66 18.6
91 1 116.0 95.16 | 1.08 [ -0.05 -0.14 -0.34 18.6
RWE 117.6 96.24 | 0.00 | 0.00 0.00 0.00 72.7
90 R 1184 572 97.18 126
40 -30 -20 -10 O 10 20 30 40 50 60 70 8 90 100 110 120 130 1208 495 97.95 12.6
Station (ft) RWP 123.2 456 98.34 12.6
128.2 2.25 100.65 12.6
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Stream: Sultan R.
Site: Lower Reach 2
Habitat: Pool
Transect: 4
Calibration Flow: Mid
0 Ca\lli\?é?zted ,\ljroukc)]e CVTra_%; VAF Manning’s ertted WSE (Water Surface Elevation), Reach 2, Lower, TR-4 Average Velocity, Reach 2, Lower, TR-4
umbpber elocl n perimeter
(cfs) (ft) (Fr)  (ftisec) () 985 ¥ ‘ ‘
50 95.24 0.02 0.22 0.35 0.238 89.3 | £980 +
75 95.45 0.03 030 047 0177 915 | § 975 +
100 95.61 0.04 0.38 057 0.144 94.1 S @
1228 | 95.74 0.05 044 066 0125 961 | g 970+ <
150 95.87 0.05 052 075 0.109 96.8 8 96,5 | g
175 95.98 0.06 0.58 0.84 0.099 97.3 g : g
200 | 9608 006 064 091 0091 978 | @ 9607 ‘ Calibrated WSE
239.6 96.22 0.07 0.74 1.03 0.081 985 | 8955+ /-~ e
o L M d WSE
280 | 9635 008 083 114 0074 991 | = L4 Veswe ‘
20 | gede 00y 0s 124 0068 996 o a0 w0 0 0| 0 a0 wo om0 1000
400 | 9667 010 109 143 0059  100.5 Flow (cfs) Flow (cfs)
4:’é'69 gggg 812 i;g 122 gggz 182? Froude Number (Fr), Reach 2, Lower, TR-4 VAF, Reach 2, Lower, TR-4
500 96.88 0.11 1.28 164 0.052 101.4 0.25 1 35 E ‘ ‘
550 96.98 0.12 1.38 174 0.049 1018 . 30fF-----—-- = _ |
605 97.08 0.13 148 185 0046 1023 | _ 0207 e S S S o
639.6 97.14 0.13 154 191 0.045 1025 é : T
650 97.16 0.13 155 193 0044 1026 | 3 157 L 20+
700 97.24 0.14 164 202 0042 1031 | g 010 | €952
750 97.32 0.15 173 211 0041 1042 | 3 10T 10k
800 97.40 0.15 181 219 0039 1053 |“ 0.05 + st
850 97.47 0.16 1.89 227 0.037 106.3 B O il e
900 97.54 0.17 1.97 235 0.036 107.2 0.00 & 00 £
1000 97.67 0.18 212 250 0.034  109.1 o o 1600
1100 97.79 0.19 227 264 0032 1108 Flow (cf Flow (cfs)
1161.7| 97.86 020 236 273 0031 1118 ow (cfs)
1§28 g;gg 82; ;gg ;gi 8822 1122 Manning's n, Reach 2, Lower, TR-4 Wetted perimeter (WP), Reach 2, Lower, TR-4
1500 | 9822 023 282 316 0026 1186 025 1 180 7 ; ;
L [ | |
0.20 + e 120 ,:
c b T [
© 015 + T 110 f
2 : £
— L [} [
€ 010 S 1004
= £
0.05 | = 907
- | L
0.00 & 1 ; ‘ 80
0 400 800 1200 1600 0 400 800 1200 1600
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs, Reach 2, Lower, TR-4, Pool

98.5 I
98.0 f
97.5 f
97.0 f

96.5 +

Water Surface Elevation (ft)

96.0 +

O Measured WSE
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95.5 +

95.0 : : : : ? : : : : ? : : : : ? : : : — \ \ \
0 200 400 600 800 1000 1200 1400 1600
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Stream: Sultan R.

Site: Lower Reach 2
Date: 7/11/2007 Transect: 3 Date: 7/12/2007 Date: 7/13/2007 Date: 10/19/2007 Date: 10/20/2007
Habitat:  Riffle Flow: Low Habitat:  Riffle Flow: Mid Habitat:  Riffle Flow: High Habitat: Riffle Flow: Higher Habitat: Riffle Flow: Highest
(1) Level Loop Survey (BM & HP) (1) Level Loop Surve, (1) Level Loop Survey (1) Level Loop Survey (1) Level Loop Survey
BM/HP BS HI FsS Elev BM/HP BS HI FS Elev BM/HP BS HI FS Elev BM/HP BS HI FS Elev BM/HP BS
(ft) () @ | @ [ (ft) (ft) @ | @ [ @ (ft) (ft) @ | @ [ (ft) (ft) @ | @ (ft) (ft) (ft)
BM 117 (10117 100.00 BM 157 |101.57 100.00 BM 0.37 |100.37 100.00 BM 213 102.13] 100.00 BM 3.72
HP1 1.85 | 99.32 HP1 2.25 | 99.32 HP1 1.05 | 99.32 HP1 2.82 | 99.31 HP1 441 | 99.31
HP2 179 | 99.38 HP2 2.20 | 99.37 HP2 1.00 | 99.37 HP2 HP2
™ ™ ™ ™ ™
HP2 199 [(101.37 HP2 209 |101.46 HP2 1.80 (10117 HP2 HP2
HP1 2.05 | 99.32 HP1 215 | 99.31 HP1 1.85 | 99.32 HP1 HP1
BM 1.37 |100.00] BM 1.46 |100.00] BM 1.17 |100.00] BM BM
Comment: Comment: Comment: Comment: 1/2 loop only Comment: 1/2 loop only
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
TR Station Ave TR Station Ave TR Station Ave TR Station Ave TR Station Ave
Location Sta Ave HI FS Rod | WSE |[WSE| Q Location Sta Ave HI FS Rod | WSE |[WSE| Q Location Sta Ave HI FS Rod | WSE |[WSE| Q Location Sta Ave HI FS Rod | WSE | WSE Q Location Sta Ave HI FS Rod | WSE | WSE
() @ [ @ [ @ [ @ (cfs) (ft) @ [ @ [ @ [ @ | @ | ) [(cf) () @ | @ | @ | @ [ @ (ft) [N (ft) ) [ () | () |(cfs) (ft) @ [ @ @ [ @
26 101.37( 6.28 | 0.00 | 95. Lws 19 101.46( 5.96 | 0.00 | 95.50 . Lws 17 . 0.00 | 95.92 . 3 . X 103.72| 6.66 | 0.00
MWs 63 6.29 | 0.00 | 95.08 138.0 Mws 70.8 5.92 | 0.00 | 95.54 251.1 Mws 70 0.00 | 96.02 445.7 RWS RWS
RWS 99 6.28 | 0.00 | 95.09 RWS 114 5.91 | 0.00 | 95.55 RWS 120 5.16 | 0.00 | 96.01 Ave Q= Ave Q=
Ave Q= 138.0 Ave Q= 251.1 Ave Q= 445.7 Note: Unable to cross LWSE only, measured at 3:10 Note: Unable to cross LWSE only, measured at 2:15
Note: Note: Note:
(2.1) Longitudinal WSE Slope
Location | Riverstation | M | S
@ | @
uls 0 X
dis -60 101.37| 6.57 | 0.00 | 94.80
WSEsiope=  0.478% WSE siope = NA WSE siope = NA
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction

Meter ID: __ 3602 Meter ID: __3602 Meter ID: __ 3602
Propeller ID: __5A Propeller ID: ___5A Propeller ID: __5A

(4) 7/10/07 Level Loop Survey (BM & HP). Bank Survey
BM/HP BS HI
() (f) (f)
BM 313 [103.13
HP1
HP2
P
HP2 361 [102.99
HP1
BM
Comment:
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Stream: |Sultan R. 11-Jul-07 12-Jul-07 13-Jul-07
Site:|Lower Reach 2 Sta | FS |Ground| Depth Vel (ft/s, Angle| ¢ Sta | FS |Ground| Depth Vel (ft/s) Angle| ¢ Sta | FS |Ground| Depth Vel (ft/s) Angle g
Transect:|3 (f) | (ft) (ft) (ft) [Vozos| Vos | Ave | (deg) | (cfs) [ substrate (ft) | (fo) (ft) (ft) [Vozos| Vos | Ave | (deg) | (cfs) | substrate (ft) | (fo) (ft) (ft) |[Vozos| Vos | Ave |(deg)| (cfs) | substrate
Habitat:|Riffle
-6.0 412 9887 546 |[|LWE 115 95.53 | 0.00 | 0.00 0.00 0.00 24.6 LWE 111 95.98 | 0.00 | 0.00 0.00 0.00 12.6
Survey Hi Q LWP 10 4.64 98.35 54.6 12.5 95.03 | 0.50 | 0.01 0.02 0.03 24.6 125 95.03 [ 0.95 | 0.69 0.76 1.97 24.6
Date (ft) (cfs) 7.0 590 97.09 56.6 16.6 95.03 | 0.50 | 2.08 2.14 4.18 43.7 16.6 94.98 | 1.00 | 2.28 2.34 9.12 43.7
7/10/2007 | 102.99 10.8 6.78 96.21 12.6 20.3 9473 | 0.80 | 2.19 2.25 3.96 45.6 20.3 94.73 | 1.25 | 2.62 2.67 7.34 45.6
7/11/2007 |101.37 | 138.0 12.0 8.07 94.92 24.6 210 95.28 | 0.25 | 241 247 0.99 84.8 21.0 95.23 | 0.75 | 3.09 3.12 3.75 84.8
7/12/2007 |101.46 | 251.1 144 7.86 95.13 34.6 235 9443 | 1.10 | 2.30 2.36 10 8.94 45.7 235 94.43 | 155 | 2.49 254 | 10 |13.58 45.7
7/13/2007 [101.17 | 445.7 |LWE 16.6 95.09 | 0.00 | 0.00 0.00 0.00 437 28.0 9438 | 1.15 | 2.38 244 | 10 [1311| 546 28.0 94.33 | 1.65 | 2.56 261 | 10 |20.15| 54.6
20.3 94.79 | 0.30 | 1.72 1.78 0.99 45.6 33.0 94.63 | 0.90 | 2.82 2.86 10 |12.69 54.8 33.0 94.58 | 1.40 | 3.68 3.72 | 10 | 25.62 54.8
210 95.19 | -0.10 84.8 38.0 9433 | 1.20 | 2.05 211 | 10 [12.49| 56.8 38.0 94.23 | 175 | 2.57 262 | 10 |22.58| 56.8
235 94.49 | 0.60 | 2.34 2.40 3.24 45.7 43.0 9418 | 1.35 | 2.72 2.77 10 |16.55 56.7 43.0 94.13 | 1.85 | 3.27 3.30 27.49 56.7
28.0 94.39 | 0.70 | 2.09 2.15 7.16 54.6 47.0 9373 | 1.80 | 2.36 242 | 10 [17.14| 56.8 47.0 93.66 | 2.32 | 3.07 3.10 28.80 | 56.8
33.0 94.74 | 0.35 | 2.78 2.82 4.94 54.8 51.0 9298 | 255 | 2.28 | 1.77 | 2.09 20 |16.26 65.6 51.0 92.93 | 3.05 | 3.04 [ 1.64 | 2.39 23.69 65.6
38.0 94.29 | 0.80 | 1.32 1.38 5.51 56.8 535 93.03 | 250 | 274 | 1.76 | 231 | 20 |1354| 56.8 535 92.98 | 3.00 | 2.95 | 1.82 | 2.44 18.28| 56.8
43.0 94.21 | 0.88 | 2.26 2.32 | 10.0 [ 9.05 56.7 56.0 93.40 | 2.13 | 243 2.48 20 |18.65 68.7 56.0 93.33 | 2.65 | 3.40 [ 2.53 | 3.01 29.89 68.7
47.0 93.79 | 1.30 | 217 223 | 10.0 [ 11.43 | 56.8 61.0 93.33 | 2.20 | 1.60 166 | 20 [19.77| 56.7 61.0 93.33 | 2.65 | 2.88 [ 1.92 | 2.45 37.39( 56.7
51.0 92.99 | 2.10 | 1.44 1.50 10.24 65.6 67.5 93.03 | 250 | 2.17 | 1.63 | 1.96 20 |23.06 65.7 67.5 92.88 | 3.10 | 2.86 | 1.87 | 2.42 37.50 65.7
535 93.09 | 2.00 | 1.07 112 5.61 56.8 71.0 94.68 | 0.85 | 0.76 0.82 | 20 | 1.80 86.9 71.0 94.63 | 1.35 | 1.48 154 5.72 86.9
56.0 93.39 | 1.70 | 2.02 2.09 13.29 68.7 73.0 92.88 | 2.65 | 0.55 | 0.18 | 0.44 4.12 87.7 73.0 92.86 | 3.12 | 1.03 [ 0.87 | 1.00 10.94 87.7
61.0 93.39 | 1.70 | 1.21 1.27 12.37 | 56.7 78.0 92.81 | 272 | 0.17 | 0.34 | 0.34 5.04 78.6 78.0 92.76 | 322 | 1.14 [ 0.90 | 1.07 19.01| 786
67.5 93.04 | 2.05 | 1.39 1.45 14.86 65.7 84.0 92.78 | 2.75 | 1.83 | 0.52 | 1.25 15.44 68.7 84.0 92.78 | 3.20 | 2.49 [ 0.72 | 1.66 23.92 68.7
71.0 94.69 | 0.40 | 0.34 0.42 0.47 86.9 87.0 94.83 | 0.70 | 1.61 1.67 351 86.9 87.0 94.78 | 120 | 1.48 154 5.55 86.9
73.0 92.89 | 2.20 | 0.46 0.54 4.17 87.7 90.0 92.88 | 2.65 | 0.95 | 0.85 | 0.95 10.10 68.6 90.0 92.78 | 3.20 | 1.38 [ 0.93 | 1.21 15.50 68.6
78.0 92.84 | 2.25 | 0.32 0.40 4.99 78.6 95.0 93.35 | 2.18 | 1.24 1.30 1413 | 86.7 95.0 93.26 | 2.72 | 1.92 [ 1.22 | 163 22.18| 86.7
84.0 92.77 | 2.32 | 0.75 0.81 8.43 68.7 100.0 92.63 | 2.90 | 0.93 | 0.05 | 0.55 7.94 87.8 100.0 9253 | 3.45 | 1.52 [ 0.13 | 0.90 15.53 87.8
87.0 94.84 | 0.25 | 0.52 0.60 0.45 86.9 105.0 92.48 | 3.05 [ 0.22 | 0.24 [ 0.31 4.66 87.8 105.0 9243 | 355 | 0.83 [ 0.74 | 0.84 14.48| 878
90.0 92.84 | 2.25 | 0.68 0.74 6.70 68.6 109.7 91.98 | 355 [ 0.05 | 0.05 | 0.11 2.01 87.8 109.7 92.03 | 395 | 0.11 [ 0.25| 0.26 523 87.8
95.0 93.39 | 1.70 | 0.61 0.68 5.80 86.7 115.0 92.81 | 2.72 | 0.03 | 0.03 | 0.07 0.77 87.8 115.0 92.68 | 3.30 | 0.01 | 0.00 | 0.01 0.15 87.8
100.0 92.69 | 2.40 | 0.10 0.19 2.23 87.8 118.0 93.63 | 1.90 | 0.01 0.02 0.13 86.9 118.0 93.58 | 2.40 | 0.01 0.02 0.16 86.9
105.0 92.69 | 2.40 | 0.19 0.27 3.16 87.8 121.0 93.93 | 1.60 | 0.01 0.02 0.11 87.7 121.0 93.83 | 2.15 | 0.01 0.02 0.15 87.7
109.7 92.04 | 3.05 | 0.05 0.11 1.72 87.8 124.1 95.13 | 0.40 | 0.01 0.02 0.02 87.7 124.1 95.18 | 0.80 | 0.01 0.02 0.04 87.7
115.0 92.91 | 2.18 | 0.05 0.11 1.02 87.8 |[|RWE 125.8 95.53 | 0.00 | 0.00 0.00 0.00 81.8 125.8 95.50 | 0.48 | 0.01 0.02 0.01 81.8
118.0 93.69 | 1.40 | 0.01 0.02 0.09 86.9 RWE 125.9 95.98 | 0.00 | 0.00 0.00 0.00 81.8
121.0 93.97 | 112 | 0.01 0.02 0.08 87.7
RWE 124.0 95.09 | 0.00 | 0.00 0.00 0.00 87.7 Lower Reach 2, TR3 - Bed profile comparison
1255 7.72 95.27 81.8
126.8 6.40 96.59 81.8 100
1296 6.00 96.99 81.8
1330 557 97.42 818 99 - —1-uk07
1343 454 9845 818 1207
RWP 1357 420 98.79 81.8 98 | ———13-ul-07
140.7 3.28 99.71 81.8
N g 97
c
=)
g 96 -
] [}
o
S 3 954
— 94 -
93
S 92
S -8 142
] Station (ft)
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Stream: Sultan R.
Site: Lower Reach 2
Habitat: Riffle
Transect: 3
Calibrated - Froude Average Manning's  Wetted WSE (Water Surface Elevation), Reach 2, Lower, TR-3 Average Velocity, Reach 2, Lower, TR-3
Q WSE Number Velocity VAF n perimeter
(cfs) (f) (F)  (ft/sec) (ft) 98.0 T 40 1 ; ;
50 94.69 0.07 042 081 0274 993 | Eg75f - B \ \
75 94.85 008 054 082 0231 1050 | § . . f 301 | |
100 | 94.99 009 065 086 0201 1079 | 877 L 7 i ; ;
1228 | 95.10 011 074 088 0178 1144 | 985 f-----------—_ § i ! w
150 | 9521 012 084 082 0163 1160 | 8950 - g 20T o CTTT T
175 | 95.30 013 093 086 0152 1167 | £ g ® : ‘ !
200 | 9539 013 101 088 0145 1170 | @ 95| _ 10 © e it EERRREEEEEEEEEEE
2396| 9551 015 113 093 0135 1173 | 850 f L - - - Callbrated WSE | _ i | |
280 | 95.62 016 125 085 0127 1177 | 3 ¢ L4 Measured WSE o0 | e
320 | 95.73 017 135 097 0122 1180 ' ‘ ‘ ‘ ' ‘ ‘ ‘
360 | 9582 o7 145 100 04116 1183 0 400 ] gvcio( - 1200 1600 0 400 ! f\/(\)lo(cfs) 1200 1600
400 | 9591 0.18 155 101 0111 1185
431.9 95.98 0.19 1.62 1.02- 0108 118.7 Froude Number (Fr), Reach 2, Lower, TR-3 VAF, Reach 2, Lower, TR-3
460 | 96.04 0.19 1.69 103 0106 1189
500 | 96.12 0.20 177 104 0103 1192 035 ¢
550 | 96.21 0.21 1.88 105 0099 1195 030 4
605 | 96.30 022 200 107 0095 1201 | _ g
639.6 | 9636 022 207 107 0094 1204 | 3 0.25 ¢
650 | 96.38 022 208 107 0093 1206 | 3020+ "
700 | 96.46 023 218 108 0091 1211 | 8 545 ¢ g
750 | 9653 024 228 109 008 1215 | 3 §
800 | 96.60 025 237 110 0086 1220 |+ 010°
850 | 96.67 025 246 111 0084  122.8 0.05 -
900 | 96.74 026 254 111 0082 1236 P S
1000 | 9687 027 270 112 0078 1251 0 400 800 1200 1600 0 400 800 1200 1600
1100 | 96.99 028 286 113 0076 1265
1161.7| 9706 029 296 114 0074 1273 Flow (cts) Flow (cfs)
1250 97.16 0.30 3.08 115 0072 128.6 Manning's n, Reach 2, Lower, TR-3 Wetted perimeter (WP), Reach 2, Lower, TR-3
1350 | 97.27 031 322 115 0070 1300
1500 | 97.42 033 342 116 0.067  131.9 0.30 ¢ 140 ¢
0.25 €180 f-----—- -
£015 5 ;
< ; o 110 +
< 010 § g b
E (3] £
0.05 + z 1007
0.00 + 90
0 400 800 1200 1600 0
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs, Reach 2, Lower, TR-3, Riffle

98.0 I
97.5 f
97.0 f
96.5 f

96.0 +

Water Surface Elevation (ft)

955 +

O Measured WSE

—— Calibrated WSE

95.0 +

94.5 : : : : ? : : : : ? : : : : ? : : : — \ \ \
0 200 400 600 800 1000 1200 1400 1600

Flow (cfs)
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Stream: Sultan R.

Site: Lower Reach 2

Date: 10/19/2007

Date: 10/20/2007

Date: 7/11/2007 Transect: 2 Date: 7/12/2007 Date: 7/13/2007
Habitat: Cascade Flow: Low Habitat: Cascade Flow: Mid Habitat: Cascade Flow: High
(1) Level Loop Survey (BM & HP) (1) Level Loop Surve (1) Level Loop Surve:
BM/HP BS HI FS Elev BM/HP BS HI FS Elev BM/HP BS HI FsS Elev
() (ft) (ft) () (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
BM 212 |102.12 100.00 BM 192 100.00 BM 194 |101.94 100.00
HP1 2.32 | 99.80 HP1 213 [ 99.79 HP1 215 | 99.79
HP2 1.40 (100.72 HP2 1.19 |100.73 HP2 121 (100.73
TP TP
HP2 158 |102.30 HP3 113 101.86
HP1 251 [ 99.79 HP1 2.08 | 99.78
BM 2.30 [100.00 BM 1.86 |100.00
Comment: Comment: Comment: 1/2 loop OK. Relative elev same.
2) Water Surface Elevation (WSE) Survey 2) Water Surface Elevation (WSE) Surve, 2) Water Surface Elevation (WSE) Survey
TR Station Ave TR Station Ave TR Station Ave
Location Sta Ave HI FS Rod | WSE |[WSE| Q Location Sta Ave HI FS Rod | WSE |[WSE| Q Location Sta Ave HI FS Rod | WSE |[WSE| Q
() ) () (ft) M | @ [ () [(cfs) (ft) (f) M [ @ @ | ) | @ |(cfs (ft) (ft) (ft) M [ ® [ @ | @ |l
LWS 32 102.30| 5.93 | 0.00 | 96.37 (96.48 21 101.86] 5.07 | 0.00 | 96.79 | 96.90 LWS 19 101.94| 4.71 97.23 (97.34
75 5.81 | 0.00 | 96.49 1147 51 4.87 | 0.00 | 96.99 MwS 54 4.49 97.45
100 571 | 0.00 | 96.59 ) 80 4.94 | 0.00 | 96.92 257.8 78 4.62 97.32 4337
135 5.44 | 0.00 | 96.86 119 4.57 | 0.00 | 97.29 100 4.57 97.37 )
Ave Q= 114.7 148 454 | 0.00 | 97.32 125 4.28 97.66
wve Q= 257.8 150 4.10 97.84
Ave Q= 433.7
Note: Note: Note:
(2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope
Location River Station Hi N Rod | WSE Location River Station H s Rod | WSE
ft) (ft) (ft) ft) (ft) (ft) (ft) (ft)
uls 105 102.30( 6.98 | 1.64 | 96.96 uls [ 96.90
dis -50 102.30] 8.19 | 1.36 | 95.47 dis -50 101.86| 7.68 | 1.69 | 95.87
WSEslope=  0.961% WSEslope=  2.060% WSE slope = NA

(3) Meter and propeller ID for Velocity Correction

Meter ID:
Propeller ID:

3602
5A

(4) 7/10/07 Level Loop Survey (BM & HP). Bank Survey
BM/HP BS HI FS Elev
() (ft) (ft) () (ft)

BM 1.97 [101.97 100.00
HP1 218 | 99.79
HP2 1.24 [100.73
™

HP2 1.06 |[101.79

HP1 2.02 | 99.77
BM 1.80 | 99.99

Comment
7/16/2008 Page 1 of 4

(3) Meter and propeller ID for Velocity Correction

Meter ID:
Propeller ID:

3602
5A

(3) Meter and propeller ID for Velocity Correction

Meter ID:
Propeller ID:

3602

5A

Level Loop WSE Survey

Habitat: ~ Cascade Flow: Higher Habitat: ~ Cascade Flow: Highest
(1) Level Loop Survey (1) Level Loop Survey
BM/HP BS HI FS Elev BM/HP BS HI FS Elev
() (ft) M | @ () (ft) () ™ | (ft)
BM BM
HP1
NEED 1/2 LEVEL LOOP
Comment: No level loop shot Comment: No level loop shot
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
TR Station Ave TR Station Ave
Location | Sta Ave | HI FS | Rod |WsE |wsE| Q Location Sta Ave | HI FS | Rod |WSE [WSE| Q
(ft) (ft) (ft) (ft) (ft) (ft) (ft) cfs) (ft) (ft) ft) ft) (ft) (ft) (ft) cfs)
Lws 102.98| 5.21 [ 0.00 | 97.77|97.77 Lws 103.54| 5.25 98.29 98.29
MWS
Ave Q= Ave Q=

Note: Unable to cross LWSE only, measured at 3:30

Note: Unable to cross LWSE only, measured at 2:30
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Stream: |Sultan R. 11-Jul-07 12-Jul-07 13-Jul-07
Site:|Lower Reach 2 [ Sta | FS [Ground] Depth Vel (ft/s) Angle] q [ sta | FS |Ground] Depth Vel (ft/s) Angle[ ¢ [ sta [ FS [Ground] Depth Vel (ft/s) lAngld q
Transect: |2 \ L@ @ [ @ | ) [Vous| Vos [NVoaod NVos| Ave | (deg) | (cfs) | substrate L@ | @ | @ | () [Voaws| Vos [NVoaos[NVas] Ave | (deg) | (cfs) | substrate [ @ [ @ | @ | ") [Vous| Vos [NVoaos[NVos] Ave |(deg)| (cfs) | substrate
Habitat:|Cascade
-6.0 0.86 100.93 217 LWE 15.6 96.90 [ 0.00 | 0.00 0.00 0.00 0.00 45.6 LWE 13.7 97.34 | 0.00 | 0.00 0.00 0.00 0.00 21.7
Survey HI Q LWP 10 235 99.44 21.7 16.0 96.80 | 0.10 | 1.46 1.52 1.52 0.03 85.6 15.6 96.94 | 0.40 | 2.84 2.88 2.88 1.33 45.6
Date (ft) | (cfs) 7.0 295 9884 217 17.3 97.40 | -0.50 85.6 16.0 96.94 | 0.40 | 3.24 3.27 3.27 0.26 85.6
7/10/2007 |101.79 131 3.69 98.10 217 19.5 97.90 | -1.00 85.6 17.3 97.54 | -0.20 85.6
7/11/2007 [102.30| 114.7 13.8 4.63 97.16 45.6 205 96.55 | 0.35 | 0.39 0.48 0.48 0.28 56.7 19.5 96.69 | 0.65 | 0.05 0.11 0.11 0.04 85.6
7/12/2007 [101.86 | 257.8 18.0 4.76 97.03 85.6 239 96.00 [ 0.90 | 0.84 0.89 0.89 2.61 65.8 20.5 96.84 | 0.50 | 2.11 217 217 2.39 56.7
7/13/2007 [101.94| 433.7 19.5 97.90 85.6 271.0 96.80 | 0.10 | 0.10 0.19 0.19 0.08 76.7 23.9 96.09 | 1.25 | 2.59 2.64 2.64 10.73 65.8
LWE 20.5 96.48 | 0.00 | 0.00 0.00 0.00 0.00 56.7 33.0 96.10 | 0.80 | 1.67 1.73 1.73 7.63 67.7 27.0 96.74 | 0.60 | 1.30 1.36 1.36 3.71 76.7
23.9 95.98 | 0.50 | 0.08 0.16 0.16 0.14 65.8 38.0 95.80 | 1.10 | 3.07 3.10 3.10 18.78 67.8 33.0 95.94 | 1.40 | 2.74 279 2.79 21.45 67.7
27.0 96.78 | -0.30 76.7 44.0 95.45 | 1.45 | 2.63 2.68 2.68 21.36 76.8 38.0 95.74 | 1.60 | 4.24 4.28 4.28 37.69 67.8
33.0 96.08 | 0.40 | 0.62 0.69 0.69 0.69 67.7 49.0 95.25 | 1.65 | 3.43 3.46 3.46 25.44 76.7 44.0 95.39 | 1.95 | 3.53 3.57 3.57 38.24 76.8
38.0 95.98 | 0.50 | 0.68 0.74 0.74 2.05 67.8 52.9 95.18 | 1.72 | 2.28 234 2.34 13.08 76.7 49.0 95.14 | 2.20 | 4.32 4.36 4.36 42.72 76.7
44.0 95.53 [ 0.95 | 1.09 1.14 1.14 5.97 76.8 55.5 95.88 | 1.02 | 4.72 477 4.77 10.45 87.8 52.9 95.09 | 2.25 | 3.13 3.16 3.16 23.12 76.7
49.0 95.13 | 1.35 | 2.49 2.54 254 15.28 76.7 57.2 94.38 | 2.52 | 5.50 | 2.96 5.56 3.00 | 4.28 29.64 86.8 55.5 95.84 | 1.50 | 6.06 6.12 6.12 19.74 87.8
52.9 95.18 | 1.30 | 1.39 1.45 1.45 6.12 76.7 61.0 94.15 | 2.75 | 4.67 | 1.39 4.72 1.45 | 3.08 30.95 86.6 57.2 94.29 | 3.05 | 1.31 | 5.96 1.37 6.02 | 3.69 30.98 86.8
55.5 95.93 | 0.55 | 4.04 4.08 4.08 4.83 87.8 64.5 94.00 [ 2.90 | 2.94 | 0.52 2.98 0.60 | 1.79 12.45 87.8 61.0 94.14 | 3.20 | 4.86 | 1.56 491 1.62 | 3.27 38.14 86.6
57.2 94.48 | 2.00 | 3.38 3.41 341 18.78 86.8 65.8 9435 | 2.55 | 1.34 | 0.41 1.40 0.50 | 0.95 5.43 87.8 64.5 94.14 | 3.20 | 2.11 | 0.30 217 0.38 | 1.28 9.82 87.8
61.0 94.18 | 2.30 | 1.97 2.04 2.04 17.09 86.6 69.0 96.55 | 0.35 | 3.34 3.37 3.37 2.89 87.9 65.8 94.44 | 2.90 | 1.27 | 0.94 1.33 099 | 1.16 757 87.8
64.5 94.08 | 2.40 | 1.34 1.40 1.40 8.06 87.8 70.7 95.00 [ 1.90 | 3.80 3.84 3.84 20.05 87.7 69.0 96.59 | 0.75 | 4.08 4.12 4.12 757 87.9
65.8 94.48 | 2.00 | 1.58 1.64 1.64 7.39 87.8 745 94.82 | 2.08 | -0.10 -0.19 -0.19 -1.49 87.6 70.7 95.04 | 2.30 | 3.45 3.48 3.48 22.04 87.7
69.0 96.43 | 0.05 | 0.50 0.58 0.58 0.07 87.9 78.4 94.60 | 2.30 | 2.01 2.08 2.08 16.47 78.7 74.5 94.84 | 2.50 | 0.31 0.39 0.39 3.10 87.6
70.7 95.18 | 1.30 | 2.25 231 231 8.26 87.7 81.4 95.70 | 1.20 | 2.20 2.26 2.26 7.60 87.8 77.0 94.56 | 2.78 | 2.41 | 3.11 247 3.14 | 2.80 15.20 78.7
74.5 94.78 | 1.70 | -0.30 -0.38 -0.38 -2.51 87.6 84.0 95.60 [ 1.30 | 2.93 297 297 11.77 87.7 78.4 94.66 | 2.68 | 2.25 | 0.96 231 1.01 | 1.66 9.79 78.7
78.4 9463 | 1.85 | 1.82 1.89 1.89 12.04 78.7 87.5 96.08 | 0.82 | 0.41 0.50 0.50 75 0.33 78.7 81.4 95.64 | 1.70 | 0.12 0.21 0.21 0.98 87.8
81.4 95.78 | 0.70 | 0.05 0.11 0.11 0.22 87.8 90.3 96.75 | 0.15 | 0.56 0.64 0.64 75 0.05 87.8 84.0 95.59 | 1.75 | 2.64 2.69 2.69 14.35 87.7
84.0 95.53 [ 0.95 | 1.81 1.88 1.88 5.44 87.7 91.5 95.00 [ 1.90 | 1.29 1.35 135 7.30 87.8 87.5 96.09 | 1.25 | 0.11 0.20 0.20 0.78 78.7
87.5 95.98 | 0.50 | 1.10 1.15 1.15 45 0.71 78.7 96.0 95.28 | 1.62 | 1.04 1.09 1.09 6.63 76.7 90.3 96.84 | 0.50 | 1.29 1.35 1.35 1.35 87.8
90.3 96.68 | -0.20 87.8 99.0 9555 [ 1.35 | 0.36 0.44 0.44 2.40 87.8 91.5 95.04 | 2.30 | 0.99 1.04 1.04 6.82 87.8
91.5 94.93 | 1.55 | 0.04 0.09 0.09 0.32 87.8 104.0 96.20 | 0.70 | 0.01 0.02 0.02 0.04 87.9 96.0 95.24 | 2.10 | 1.41 1.47 1.47 11.58 76.7
96.0 95.16 | 1.32 | 0.47 0.55 0.55 272 76.7 108.0 97.20 | -0.30 87.9 99.0 95.64 | 1.70 | 0.84 0.89 0.89 6.07 87.8
99.0 95.53 | 0.95 | 0.06 0.14 0.14 0.52 87.8 111.0 96.10 | 0.80 | 0.38 0.47 0.47 75 0.18 87.8 104.0 96.29 | 1.05 | 1.08 1.13 113 | 45 | 3.78 87.9
104.0 95.93 | 0.55 | 0.01 0.02 0.02 0.03 87.9 114.7 96.50 [ 0.40 | 0.16 0.24 0.24 75 0.05 87.8 108.0 97.19 | 0.15 | 1.24 1.30 130 | 75 | 0.18 87.9
108.0 97.18 | -0.70 87.9 117.3 97.25 | -0.35 87.8 111.0 96.14 | 1.20 | 0.95 1.00 1.00 | 75 | 1.04 87.8
111.0 95.98 | 0.50 | 0.10 0.19 0.19 0.17 87.8 119.0 96.00 [ 0.90 | 0.03 0.07 0.07 0.21 87.8 114.7 96.54 | 0.80 | 0.05 0.11 0.11 0.28 87.8
114.7 96.43 | 0.05 | 0.10 0.19 0.19 0.02 87.8 126.0 96.10 | 0.80 | 0.29 0.37 0.37 1.65 87.8 117.3 97.19 | 0.15 | 1.93 2.00 2.00 | 85 | 0.06 87.8
117.3 97.08 | -0.60 87.8 130.0 96.85 | 0.05 | 0.42 0.50 0.50 0.09 87.8 119.0 96.04 | 1.30 | 0.52 0.60 0.60 3.39 87.8
119.0 95.98 | 0.50 | 0.01 0.02 0.02 0.04 87.8 1335 96.30 | 0.60 | 0.57 0.65 0.65 1.45 87.8 126.0 96.14 | 1.20 | 3.49 3.52 3.52 23.26 87.8
126.0 96.08 | 0.40 | 0.05 0.11 0.11 0.16 87.8 1375 96.15 [ 0.75 | 0.79 0.85 0.85 60 1.27 87.8 130.0 96.89 | 0.45 | 1.75 1.82 1.82 3.06 87.8
130.0 96.88 | -0.40 87.8 1415 96.30 | 0.60 | 0.07 0.16 0.16 0.19 87.8 133.5 96.29 | 1.05 | 1.06 111 111 4.38 87.8
133.5 96.23 | 0.25 | 0.05 0.11 0.11 0.06 87.8 143.0 97.20 | -0.30 87.8 137.5 96.19 | 1.15 | 1.92 1.99 199 | 60 | 457 87.8
137.5 96.18 | 0.30 | 0.01 0.02 0.02 0.03 87.8 146.0 97.70 | -0.80 87.8 141.5 96.29 | 1.05 | 0.93 0.98 098 | 85 | 0.25 87.8
141.5 96.33 | 0.15 | 0.01 0.02 0.02 0.01 87.8 1475 96.00 [ 0.90 | 0.05 0.11 0.11 0.15 87.8 143.0 97.09 | 0.25 | 1.50 1.56 1.56 0.29 87.8
143.0 97.18 | -0.70 87.8 150.5 95.90 [ 1.00 | 0.11 0.20 0.20 0.30 87.8 146.0 97.79 | -0.45 87.8
146.0 97.68 | -1.20 87.8 152.2 97.10 | -0.20 87.8 147.5 96.02 | 1.32 | 0.14 0.23 0.23 0.45 87.8
147.5 95.98 | 0.50 | 0.01 0.02 0.02 0.02 87.8 154.5 97.90 | -1.00 87.8 150.5 95.99 | 1.35 | 0.27 0.35 0.35 112 87.8
150.5 95.88 | 0.60 | 0.01 0.02 0.02 0.02 87.8 158.3 96.45 | 0.45 | 0.00 0.00 0.00 0.00 87.8 152.2 97.09 | 0.25 | 0.17 0.25 0.25 0.05 87.8
152.2 97.08 | -0.60 87.8 RWE | 158.4 96.90 [ 0.00 | 0.00 0.00 0.00 0.00 87.8 154.5 97.94 | -0.60 87.8
154.5 97.88 | -1.40 87.8 158.3 96.64 | 0.70 | 0.01 0.02 0.02 0.00 87.8
RWE 158.3 96.48 | 0.00 | 0.00 0.00 0.00 0.00 87.8 RAWE 169 4 Q724 1 0.00 | 0.00 0.00 0.00 0.00 87.8
1589 2.89 98.90 817 Lower Reach 2, TR2 - Bed profile comparison
161.1 3.58 98.21 18.6 100
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Stream: Sultan R.
Site: Lower Reach 2
Habitat: Cascade
Transect: 2
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning's  Wetted WSE (Water Surface Elevation), Reach 2, Lower, TR-2 Average Velocity, Reach 2, Lower, TR-2
umber elocl n perimeter
(cfs) (ft) (Fr)  (ft/sec) (ft) 99.0 ; ;
50 95.99 0.20 0.89 0.82 0.117 92.9 g [ ; :
75 96.19 0.20 099 0.87 0.117 106.5 | & 980 | | |
100 96.35 0.21 1.08 092 0116 1162 | & ’ | | 2
122.8 96.47 0.21 115 095 0.115 1232 | o 970 ; ! <
150 96.60 0.22 1.23 094 0.115 1291 | g 7' 1 | §
175 96.70 0.22 130 096 0.113 133.2 g 7 | °
200 96.79 0.23 1.37 094 0.112 1367 | 9 960 +4-----—1------——- Calibrated WSE
239.6 96.91 0.24 148 051 0.109 139.8 | 2 : ; + Measured WSE
280 97.03 0.24 157 077 0.108 1428 | = 950 | L T
320 97.13 0.25 167 091 0.105 1457 : ‘ ‘ ‘
360 97.22 0.26 1.76 098 0.103 148.0 0 400 Flgv(io(cfs) 1200 1600 Flow (cfs)
400 97.31 0.26 1.84 1.00 0.101 150.0
42;69 g;i; 8;; 13; 185 8(])-82 1213 Froude Number (Fr), Reach 2, Lower, TR-2 VAF, Reach 2, Lower, TR-2
500 97.50 0.28 205 103 0098 1526 1571
550 97.58 0.28 215 1.04 0.096 153.0 H
605 97.66 0.29 226 1.05 0.093 1535 | _ _ [
639.6 97.72 0.30 232 1.05 0.093 153.8 é 1.0 +
650 97.73 0.30 234 1.05 0.092 1539 | 3 o [
700 97.80 0.30 243 1.05 0.091 1542 | g I
750 97.87 0.31 252 1.05 0.090 155.0 | 3 0.5 4
800 97.93 0.32 261 1.06 0.088 1556 | “* r
850 97.99 0.32 269 1.06 0.087 156.1 t
900 98.05 0.33 278 1.06 0.085 156.6 ool ‘
ﬂgg gg-;g 8-22 g?i 1-8; 8-823 12;-2 0 400 800 1200 1600 0 400 800 1200 1600
11617 9831 036 320 107 0079 1605 Flow (cfs) Flow (cfs)
iggg 324312 82; 22? 182 88;; 1232 Manning's n, Reach 2, Lower, TR-2 Wetted perimeter (WP), Reach 2, Lower, TR-2
1500 98.60 0.4 368 1.08 0.072 166.8 0.12 7 180 T ;
1604 - -
1 3] F
@ 0107 T 140 F - - - 5T oo
o £ L
£ z [
S I & 120 |
< 0.08 1 8 :
2 100 ¢
0.06 1 80 +
0 0 1600
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs, Reach 2, Lower, TR-2, Cascade
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Stream: Sultan R.

Site: Lower Reach 2
Date: 7/11/2007 Transect: TR-1 Date: 7/12/2007 Date: 7/13/2007 Date: 10/19/2007 Date: 10/20/2007
Habitat:  Riffle Flow: Low Habitat: ~ Riffle Flow: Mid Habitat: ~ Riffle Flow: High Habitat: Riffle Flow: Higher Habitat: Riffle Flow: Highest
(1) Level Loop Survey (BM & HP) (1) Level Loop Survey (1) Level Loop Survey (1) Level Loop Survey (1) Level Loop Survey
BM/HP BS HI FS Elev BM/HP BS HI FsS Elev BM/HP BS HI FsS Elev BM/HP BS HI FS Elev BM/HP BS HI FsS Elev
(ft) (ft) @ | @ [ (ft) (ft) @ | @ [ (ft) (ft) @ | @ [ ) (ft) (ft) (f) (f) (ft) (ft) (f) (ft) (ft) (ft)
BM 0.39 |100.39 100.00 BM 029 [100.29 100.00 BM 0.62 |100.62 100.00 BM 0.69 100.69 100.00 BM 171 101.71 100.00
HP 242 | 97.97 HP 2.32 | 97.97 HP 2.66 | 97.96 HP 2.72 | 97.97 HP 3.74 | 97.97
Rock 3.26 | 97.13 Rock 3.16 | 97.13 Rock 3.50 | 97.12 Rock Rock
™ ™ ™ ™ ™
Rock 3.46 |100.59 97.13 Rock 3.35 |100.48 97.13 Rock 3.41 |(100.53 Rock Rock
HP 2.62 | 97.97 HP 251 | 97.97 HP 2.58 | 97.95 HP HP
BM 0.59 [100.00 BM 0.48 [100.00 BM 0.54 | 99.99 BM BM
Comment: Comment: Comment: Comment: 1/2 level loop shot Comment: 1/2 level loop shot
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
TR Station Ave TR Station Ave TR Station Ave TR Station Ave TR Station Ave
Location Sta Ave HI FS Rod | WSE |[WSE| Q Location Sta Ave HI FS Rod | WSE |[WSE| Q Location Sta Ave HI FS Rod | WSE | WSE Location Sta Ave HI FS Rod | WSE | WSE Location Sta Ave HI FS Rod | WSE | WSE
() @ [ @ [ @ [ @ | @ | ) [(cfs (ft) @ [ @ [ @ [ @ | @ | ) [(cf) () () | @ | @ | @ [ @ | @ | (ft) (f) (ft) (ft) (ft) (ft) () ] (cfs) (ft) (ft) (ft) () (ft) @ 1 @ | (cfs)
Lws 21.0 100.59( 6.90 | 0.00 | 93.69 | 93.69 Lws 20 100.48( 6.27 | 0.00 | 94.21|94.20 Lws 20 100.42( 5.62 | 0.00 | 94.80 | 94.77 RWS 100.69| 5.61 0.00 | 95.08 | 95.11 RWS 101.71| 5.66 0.00 | 96.05 | 96.05
cws 59.0 6.90 | 0.00 | 93.69 1206 cws 61 6.29 | 0.00 [ 94.19 2235 50 5.62 | 0.00 | 94.80 3737 MWS 5.55 | 0.00 | 95.14
RWS 95.0 6.90 | 0.00 | 93.69 RWS 93 6.28 | 0.00 | 94.20 Mws 67 5.67 | 0.00 | 94.75 : Ave Q= Ave Q=
Ave Q= 120.6 Ave Q= 2235 RWS 94 5.68 | 0.00 | 94.74
Ave Q= 3737 Note: Unable to cross river, right & middle WSE only, measurement made at ! Note: Unable to cross river, right & middle WSE only, measurement made at &
(2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope
Location |  River Station i Fﬂs Location | River Station ':tl Fﬂs Location | River Station WSE
uls 40 100.59( 9.83 uls 50 100.48( 9.52 uls 47.5 100.42
dis -40 100.59| 9.54 dis -50 100.48| 8.35 dis -50 100.42 94.51
Note: Note: Note:
WSE slope = 0.600% WSE slope = 0.320% WSE slope = 0.328%

(3) Meter and propeller D for Velocity Correction

3602
5A

Meter ID:
Propeller ID:

(4) 7/10/07 Level Loop Survey (BM & HP). Bank Survey
BM/HP BS HI FS
(f) @ 1 @ | @
BM 0.42 100.42
HP 245
WP 2.60
™
WP 279 100.61
HP 3.64
BM 0.61
‘Comment:
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(3) Meter and propeller D for Velocity Correction

Meter ID:
Propeller ID:

3602
5A

(3) Meter and propeller D for Velocity Correction

4441
7A

Meter ID:
Propeller ID:

Level Loop WSE Survey
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Stream: |Sultan R. 11-Jul-07 12-Jul-07 13-Jul-07
Site: |Lower Reach 2 | sta [ FS |Ground] Depth Vel (ft/s] Angle] q | Sta [ FS [Ground] Depth Vel (ft/s) Angle] ¢ | sta | FS [Ground| Depth Vel (ft/s) langld g
Transect: |1 ‘ (ft) ‘ (ft) ‘ (f) | () |Voaos| Vos [NVoaos NVos| Ave | (deg) | (cfs) | substrate ‘ (ft) ‘ (t) ‘ (ft) | () |Voaos| Vos | NVoaos|NVos| Ave | (deg) | (cfs) | substrate ‘ (ft) ‘ (t) ‘ (ft) (ft) [Voawos| Vos | NVoaos|NVos| Ave |(deg)| (cfs) | substrate
Habitat: Riffle
-40 331 97.30 19.6 LWE 114 94.20 | 0.00 | 0.00 0.00 0.00 0.00 92.8 LWE 11.0 94.77 | 0.00 | 0.00 0.00 0.00 0.00 91.9
Survey HI Q LWP 10 214 9847 19.6 132 93.70 | 0.50 | 0.00 0.00 0.00 0.00 92.9 LWE 11.1 94.47 | 0.30 | 0.00 0.00 0.00 0.00 92.8
Date (ft) | (cfs) 40 311 9750 19.6 136 93.55 | 0.65 | 0.05 0.11 0.11 0.20 92.9 114 94.27 | 0.50 | 0.01 0.04 0.04 0.02 92.8
7/10/2007 | 100.61 6.8 375 96.86 92.6 18.7 94.00 [ 0.20 | 0.00 0.00 0.00 0.00 92.9 132 93.65 | 1.12 | -0.27 -0.33 -0.33 -0.41 92.9
7/11/2007 [100.59| 120.6 81 467 9594 91.9 235 91.48 | 2.72 | 0.40 | 0.10| 0.49 0.19 | 0.34 15 2.78 96.7 13.6 93.52 | 1.25 | -0.44 -0.50 -0.50 -1.72 92.9
7/12/2007 |100.48| 223.5 10.9 555 95.06 91.9 25.0 91.00 [ 3.20 [ 0.50 [ 0.29| 058 |[0.37| 048 | 15 | 4.05 65.8 18.7 94.27 | 0.50 | -0.41 -0.47 -0.47 -1.17 92.9
7/13/2007 [100.42| 373.7 113 6.36 94.25 92.8 29.0 91.48 | 2.72 | 1.74 | 1.32 1.81 1.38 | 1.59 10 |13.86 65.7 235 91.50 | 327 | 0.27 | 0.25 0.33 0.31 | 0.32 331 96.7
LWE 132 93.69 | 0.00 [ 0.00 0.00 0.00 0.00 92.9 315 9152 | 2.68 | 1.77 | 0.14| 184 [0.23]| 1.03 6.91 68.7 25.0 0.72 1 0.63| 0.77 | 0.68| 0.73 | 10 | 7.48 65.8
13.6 93.59 | 0.10 | 0.00 0.00 0.00 0.00 92.9 34.0 91.50 | 2.70 | 1.90 | 1.66 1.97 1.72| 1.85 10 |15.95 65.7 29.0 2.09 | 1.00 | 2.16 1.05| 1.60 | 10 | 17.44 65.7
18.7 94.39 | -0.70 92.9 38.0 91.60 | 2.60 [ 201 | 1.11| 208 [ 1.16]| 1.62 16.84| 658 315 220|022 227 |029( 128 | 10 [10.21| 68.7
235 91.52 | 2.17 | 0.20 0.28 0.28 0.46 96.7 42.0 91.30 | 2.90 | 1.89 | 0.32 1.96 0.40 | 1.18 11.98 65.6 34.0 234 | 1.51 | 240 1.57 | 1.99 | 10 | 20.04 65.7
25.0 91.02 | 2.67 | 055 | 0.25| 0.63 | 0.33 ( 048 | 10 3.47 65.8 45.0 91.00 | 3.20 | 1.60 | 0.88| 166 (093] 1.30 1454| 687 38.0 232|175 238 |181( 210 | 10 [25.23| 658
29.0 91.64 | 2.05 | 1.39 1.45 1.45 10 9.51 65.7 49.0 91.60 | 2.60 | 2.34 | 1.68 | 2.40 1.74 | 2.07 2154 65.6 42.0 2.83 | 048 | 2.89 054 | 1.71 | 10 | 20.05 65.6
315 91.59 | 2.10 | 0.08 0.16 0.16 0.86 68.7 53.0 9222 | 1.98 | 2.10 2.16 2.16 17.14| 56.6 45.0 229|052 235 | 058 147 | 10 [18.95| 68.7
34.0 91.69 | 2.00 | 1.49 1.55 1.55 10.09 65.7 57.0 92.58 | 1.62 | 2.03 2.09 2.09 13.57 56.7 49.0 289 | 226 | 294 |233| 2.63 32.88 65.6
38.0 91.69 | 2.00 | 1.26 1.32 132 10.53 65.8 61.0 92.70 | 1.50 | 2.14 2.20 2.20 13.22| 56.8 53.0 3.03 | 267 3.08 |273| 2.90 29.27( 56.6
42.0 91.24 | 2.45 | 0.54 0.62 0.62 5.30 65.6 65.0 92.70 | 1.50 | 2.28 234 2.34 14.04 56.8 57.0 2.75 281 2.81 24.70 56.7
45.0 90.89 | 2.80 | 0.62 | 0.73 | 0.69 | 0.79 | 0.74 7.25 68.7 69.0 9250 [ 1.70 | 2.04 2.10 2.10 1431| 456 61.0 2.88 2.93 2.93 2429 56.8
49.0 91.64 | 2.05 | 1.64 1.70 1.70 13.97 65.6 73.0 92.25 | 1.95 | 1.15 1.20 1.20 9.39 45.7 65.0 2.90 2.95 2.95 24.81 56.8
53.0 92.24 | 1.45 | 1.49 1.55 155 9.00 56.6 77.0 92.08 | 2.12 | 045 | 0.84| 053 [0.89]| 0.71 5.29 45.7 69.0 2.79 2.85 2.85 26.19( 456
57.0 92.56 | 1.13 | 1.67 1.73 1.73 7.84 56.7 80.0 92.18 | 2.02 | 1.34 1.40 1.40 9.89 48.6 73.0 2.95 3.00 3.00 30.62 45.7
61.0 92.69 | 1.00 | 1.49 1.55 1.55 6.21 56.8 84.0 92.68 | 1.52 | 0.97 1.02 1.02 5.43 54.7 77.0 0.92 0.97 0.97 9.16 45.7
65.0 92.69 [ 1.00 | 1.57 1.63 1.63 6.53 56.8 87.0 92.98 | 1.22 | 0.99 1.04 1.04 4.45 85.8 80.0 1.35 1.41 141 12.82 48.6
69.0 9254 | 1.15 | 1.63 1.69 1.69 7.79 45.6 91.0 93.10 | 1.10 | 0.84 0.89 0.89 3.44 58.8 84.0 1.15 1.20 1.20 8.22 54.7
73.0 92.29 | 1.40 | 0.63 0.70 0.70 3.92 45.7 94.0 93.00 | 1.20 | 0.64 0.71 0.71 277 58.6 87.0 1.09 1.14 114 7.20 85.8
71.0 92.07 | 1.62 | 0.68 0.74 0.74 4.22 45.7 975 93.70 | 0.50 | 1.01 1.06 1.06 1.96 84.6 91.0 1.33 1.39 1.39 8.16 58.8
80.0 92.19 | 1.50 | 1.15 1.20 1.20 6.32 48.6 RWE 101.4 94.20 | 0.00 | 0.00 0.00 0.00 0.00 32.6 94.0 1.27 1.33 1.33 7.55 58.6
84.0 92.67 | 1.02 | 0.90 0.95 0.95 3.40 54.7 97.5 1.53 159 1.59 5.89 84.6
87.0 92.99 | 0.70 | 0.73 0.79 0.79 1.93 85.8 101.4 1.27 1.33 1.33 2.32 32.6
91.0 93.09 | 0.60 | 0.30 0.38 0.38 0.81 58.8 RWE 102.5 i 0.19 0.26 0.26 0.21 32.6
94.0 92.86 | 0.83 | 0.34 0.42 0.42 1.14 58.6 RWE 104.7 94.77 | 0.00 | 0.00 0.00 0.00 0.00 32.6
RWE 97.5 93.69 | 0.00 [ 0.00 0.00 0.00 0.00 84.6
308264 ggé gi;g g;g TR1 - Bed profile comparison
103.6 6.00 94.61 326 100
108.0 5.25 95.36 92.6
1106 419 96.42 926 991 —11-0u-07
1116 454 9607 92,6 o | — 12auk07
114.0 4.45 96.16 92.7
1170 434 9627 92.7 o7 | —18ulo7
RWP 119.7 4.02 96.59 82.7 —
1247 258 98.03 82.7 € &
S
g 95 4
— [
3 94 4
Qo
93 +
] 92 4
] 91 +
— 90 T T T T T T T T T T T T
I 0 10 20 30 40 50 60 70 80 90 100 110 120
Station (ft)
7/16/2008
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Stream: Sultan R.
Site: Lower Reach 2
Habitat: Riffle
Transect: 1
Calibrated  Froude A"e”"ge Manning's  Wetted WSE (Water Surface Elevation), Reach 2, Lower, TR-1 Average Velocity, Reach 2, Lower, TR-1
Q WSE Number Velocity VAF n perimeter
(cfs) (ft) (Fr)  (ft/sec) (ft) 97.0 1
50 93.23 0.11 0.62 0.80 0.141 75.8 & 96.5 T
75 93.42 0.12 0.79 0.88 0.124 77.0 E 96.0 +
100 | 9358 014 093 094 0112 780 | & oo | Q
122.8 93.70 0.15 1.05 0.98 0.103 80.0 uij [ <
150 | 9383 017 118 101 0095 828 | g 07 g
175 93.94 0.18 1.28  1.04 0.090 853 | £ 9451 gc»’
200 94.04 0.19 138 106 008 875 | Poaot- - Al Calibrated WSE
2396 | 94.19 020 151 109 0081 902 | fog35 - A L s Measured WSE
280 94.32 021 165 111 0077 923 |3 . ¢ | { —
320 94.44 0.22 1.77 1.12 0.074 93.6
360 94.56 0.23 1.88 1.13 0.072 94.3 0 400 Flc?v(\J/O(cfs) 1200 1600 Flow (cfs)
400 94.66 0.24 1.99 1.14 0.070 94.9
4319 94.75 0.24 2.06 114 0.069 95.4 Froude Number (Fr), Reach 2, Lower, TR-1 VAF, Reach 2, Lower, TR-1
460 94.81 0.25 2.14 1.14 0.068 95.8
500 94.91 0.25 223 114 0067 965 14
550 95.02 0.26 2.34 1.15 0.065 97.2 [
605 95.13 0.27 2.46 1.16 0.063 98.1 = [
639.6 95.20 0.28 2.53 1.16 0.062 98.7 é
650 95.22 0.28 2.56 1.16 0.062 98.9 2 w
700 95.32 0.28 2.65 1.16 0.061 99.8 g ;
750 95.41 0.29 2.75 1.16 0.060 100.5 §
800 95.50 0.30 2.84 1.17 0.059 101.0 * L
850 95.58 0.30 2.93 1.17 0.058 101.5 L
900 | 9567 031 301 117 0057  102.0 06 e ‘
1000 | 95.82 032 319 117 0056 1029 0 400 800 1200 1600 0 400 800 1200 1600
1100 95.97 0.33 3.35 1.18 0.054 103.8 Flow (cfs) Flow (cfs)
1161.7 96.06 0.33 3.44 1.18 0.054 104.2
1250 96.18 034 3.57 118 0052 108.0 Manning's n, Reach 2, Lower, TR-1 Wetted perimeter (WP), Reach 2, Lower, TR-1
1350 96.31 0.36 3.71 1.18 0.050 111.7
1500 | 96.50 0.37 3.89 118 0.049 1143 0.16 7 120 1
0.14 £ 110+
r £ F
c 012 £ B 100 |
n r 7] E
£0.10 £ ot
= L o n
< 0.08 | B 80{
0.06 + g 70 +
0.04 + 60 -+
0 0
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs, Reach 2, Lower, TR-1, Riffle
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Stream: Sultan River

Site: Reach 1B Transect: 2
Habitat: Glide
Date: 7/18/2007 Date: 7/19/2007 Date: 7/20/2007 Date: 10/21/2007 Date: 12/20/2007
Flow: High Flow: Mid Flow: Low Flow: Highest Flow: Higher
(1) Level Loop Survey (1) Level Loop Survey (1) Level Loop Survey (BM & HP) (1) Level Loop Survey (BM & HP) (1) Level Loop Survey (BM & HP)
BM/HP BS HI FS Elev BM/HP BS HI FS Elev BM/HP BS HI FS Elev BM/HP BS HI FS Elev BM/HP BS HI FS Elev
(ft) () () (ft) () (ft) (ft) (ft) () (ft) (ft) () () (ft) () (ft) (ft) (ft) () (ft) (ft) () () (ft) ()
BM 0.39 [100.39 100.00 BM 024 [100.24 100.00 BM 261 [102.61 100.00 BM 493 [104.93 100.00 BM 445 [104.45 100.00
HP 1.51 | 98.88 HP 1.35 | 98.89 HP 3.72 | 98.89 HP 6.06 | 98.87 HP 5.58 | 98.87
Rock 5.36 | 95.03 Rock 5.82 | 94.42 Rock 7.81 | 94.80 Rock Rock
T ™ ™ ™ ™
Rock 5.33 100.36 Rock 5.72 100.14 Rock 7.70 102.50 Rock Rock
HP 1.48 | 98.88 HP 1.25 | 98.89 HP 3.60 | 98.90 HP HP
BM 0.36_|100.00 BM 0.13 ]100.01 BM 2.49 [100.01 BM BM
Comment: Comment: Comment: Comment: 1/2 level loop only Comment: 1/2 level loop only
2) Water Surface Elevation (WSE) Surve (2) Water Surface Elevation (WSE) Survey 2) Water Surface Elevation (WSE) Surve (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
TR Station Ave TR Station Ave TR Station Ave TR Station Ave TR Station Ave
Location Sta Ave HI FS Rod | WSE | WSE Q Location Sta Ave HI FS Rod | WSE | WSE Location Sta Ave HI FS Rod | WSE | WSE Q Location Sta Ave HI FS Rod | WSE | WSE Q Location Sta Ave HI FS Rod | WSE | WSE Q
() () () ® [ @® M [ @ [ (cfs (ft) () () () @ [ () | (cfs) () () () (ft () M [ @ [ (cfs () (ft) () () () () (ft cfs () () () () @® | () [ (cfs)
19 100.36| 6.53 | 0.00 | 93.83 | 93.82 Lws 26 100.14| 6.87 | 0.00 | 93.27 [ 93.25 Lws 28 102,50 9.65 | 0.00 | 92.85 | 92.79 Lws 104.93| 9.64 | 0.00 | 95.29 [ 95.29 1400.0 Lws 104.45| 9.81 | 0.00 | 94.64 | 94.66 900.0
80 6.53 | 0.00 | 93.83 422.9 81 6.88 | 0.00 [ 93.26 2527 Mws 79 9.72 | 0.00 | 92.78 187.6 RWS ) MWS 13.08 | 3.30 | 94.67 )
140 6.55 | 0.00 | 93.81 132 6.92 | 0.00 | 93.22 RWS 139 9.77 | 0.00 | 92.73 Ave Q= 1400.0 Ave Q= 900.0
Ave Q= 422.9 Ave Q= 252.7 Ave Q= 187.6
(2.1) Longitudinal WSE Slope 2.1) Longitudinal WSE Slope 2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope 2.1) Longitudinal WSE Slope
HI FsS Rod | WSE HI Fs Rod | WSE HI FS Rod | WSE HI FsS Rod | WSE HI FS Rod | WSE
Location River Station Location River Station Location River Station Location River Station Location River Station
(ft) (ft) (ft) () [ (@ (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
uls 45 100.36| 6.52  0.00 | 93.84 uls 50 100.14| 6.91 | 0.00 | 93.23 uls 50 102.50| 9.73 [ 0.00 | 92.77 uls uls
dis -50 100.36| 6.63 | 0.00 | 93.73 dis -50 100.14| 6.97 | 0.00 | 93.17 dis -60 102.50] 9.75 | 0.00 | 92.75 dis dis
WSE slope = 0.116% WSE slope = 0.060% WSE slope = 0.018% WSEslope=  N/A WSEslope=  N/A
Note: Note: Note: Note: Unable to cross river, measured LWSE only, sampled at 1:30 Note: Unable to cross river, measured LWSE only, sampled at 9:45
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
Meter ID:__3602 Meter ID:__3602 Meter ID:__3602 Meter ID:___N/A Meter ID:___N/A
Propeller ID:___5A Propeller ID: ___5A Propeller ID:___5A Propeller ID: ___NIA Propeller ID:___N/A
Calib. # Not Recoded Calib. # Not Recoded Calib. # __175 Calib. # ___NIA Calib. # ___NIA
Note: Counter 4099 was used in taking velocity, but Counter 3602 is used Note: Counter 4099 was used in taking velocity, but Counter 3602 is used Note: Counter 4099 was used in taking velocity, but Counter 3602 is used
for velocity correction. See data entry notes for justification. for velocity correction. See data entry notes for justification for velocity correction. See data entry notes for justification.
7/16/2008
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Stream: | Sultan River 18-Jul-07 19-Jul-07 20-Jul-07
Site:|Reach 1B | Sta [ FS [Ground] Depth Vel (ft/s) langld g | Sta [ FS [Ground] Depth Vel (ft/s) Angle] ¢ | sta [ FS |Ground] Depth Vel (ft/s] Angle| g
Transect:|1 ‘ (t) ‘ (ft) ‘ (ft) (ft) |Voaws| Vos | NVoaos|NVos| Ave |(deg)| (cfs) | substrate ‘ (ft) ‘ (ft) ‘ (ft) | () |Voaos| Vos | NVoaos|NVos| Ave | (deg) | (cfs) | substrate ‘ (t) ‘ (ft) ‘ (ft) | () |Voaos| Vos [NVoaoel NVos| Ave | (deg) | (cfs) | substrate
Habitat: | Glide
LWE 14.1 93.82 | 0.00 | 0.00 0.00 0.00 0.00 28.9 LWE 17.7 93.25 | 0.00 | 0.00 0.00 0.00 0.00 48.6 LWP 1.0 4.07 9843 18.9
Survey HI Q 19.0 93.00 | 0.82 | 0.06 0.14 0.14 0.41 48.6 19.0 92.95 | 0.30 | 0.01 0.02 0.02 0.01 48.6 24 347 99.03 18.7
Date (ft) | (cfs) 215 92.82 | 1.00 | 0.22 0.31 0.31 1.22 65.7 215 92.80 | 0.45 | 0.35 0.43 0.43 0.78 65.7 36 504 9746 87.9
7/20/2007 [102.50| 187.6 27.0 92.20 | 1.62 | 0.65 0.72 0.72 4.07 56.6 27.0 92.20 | 1.05 | 0.26 0.34 0.34 1.26 56.6 54 542 97.08 87.9
7/19/2007 [100.14 | 252.7 285 91.97 | 1.85 | 1.35 141 1.41 7.82 56.7 285 91.95 | 1.30 | 0.23 0.32 0.32 1.23 56.7 6.8 6.85 95.65 85.7
7/18/2007 [100.36 422.9 33.0 91.92 | 1.90 | 1.72 1.78 178 16.11| 457 33.0 91.87 | 1.38 | 1.76 1.83 1.83 11.97| 457 85 728 9522 85.8
38.0 91.62 | 2.20 | 1.18 1.23 1.23 13.58 54.6 38.0 91.45 | 1.80 | 0.94 0.99 0.99 8.93 54.6 12.4 7.93 9457 28.9
43.0 91.62 | 2.20 | 2.77 2.81 2.81 2849 58.7 43.0 91.60 | 1.65 | 2.27 2.33 2.33 17.68| 58.7 143 865 93.85 28.9
47.2 91.47 | 2.35 | 2.19 2.25 2.25 14.55 85.8 47.2 91.45 | 1.80 | 1.46 1.52 1.52 7.53 85.8 18.5 9.44 93.06 48.6
48.5 92.29 | 1.53 | 2.68 2.73 2.73 11.06| 87.9 48.5 92.15 | 1.10 | 2.37 243 2.43 7.07 87.9 LWE 212 92.79 | 0.00 | 0.00 0.00 0.00 0.00 65.7
52.5 90.62 | 3.20 | 2.98 | 1.88 3.02 1.95| 2.48 29.78 85.7 52.5 90.58 | 2.67 | 2.07 | 1.08 | 2.13 1.13| 1.63 16.35 85.7 215 92.74 | 0.05 | 0.01 0.02 0.02 0.00 65.7
56.0 91.00 | 282 | 1.91 | 091 | 1.98 | 0.96 [ 1.47 13.47| 58.7 56.0 90.95 [ 2.30 | 1.01 1.06 1.06 7.93 58.7 27.0 92.14 | 0.65 | 0.29 0.37 0.37 0.85 56.6
59.0 2.81 | 0.56 2.85 0.64 | 1.75 20.24 56.6 59.0 90.90 | 2.35 | 0.98 1.03 1.03 9.69 56.6 28.5 91.94 [ 0.85 | 0.15 0.23 0.23 0.60 56.7
64.0 X 262 | 0.44| 2.67 |0.52( 1.60 2155| 86.6 64.0 91.15 | 2.10 | 0.71 0.77 0.77 8.10 86.6 33.0 91.81 | 0.98 | 1.41 1.47 147 6.84 45.7
69.0 91.12 | 2.70 | 1.49 | 1.20 1.55 1.26 | 1.40 18.95 85.7 69.0 91.15 | 2.10 | 1.81 1.88 1.88 19.70 85.7 38.0 91.37 | 1.42 | 047 0.55 0.55 3.90 54.6
74.0 91.22 | 260 | 1.99 | 0.40 | 2.06 | 0.49( 1.27 16.52| 78.6 74.0 91.20 | 2.05 | 0.64 0.71 0.71 7.27 78.6 43.0 9154 | 1.25 | 1.78 1.85 1.85 10.61 58.7
79.0 91.02 | 2.80 | 2.14 | 0.22 2.20 031 1.25 17.56 85.6 79.0 90.93 | 2.32 | 0.22 0.31 0.31 3.55 85.6 47.2 91.39 | 1.40 | 0.98 1.03 1.03 3.97 85.8
84.0 91.17 | 2.65 | 1.95 | 0.54 | 2.02 | 0.62 | 1.32 17.45| 58.6 84.0 91.17 | 2.08 | 0.73 0.79 0.79 8.20 58.6 48.5 92.04 | 0.75 | 2.21 2.27 2.27 4.51 87.9
89.0 91.15 | 2.67 | 1.73 | 0.73 1.80 079 | 1.29 17.59 85.6 89.0 91.15 | 2.10 | 0.74 0.80 0.80 8.55 85.6 52.5 90.52 | 2.27 | 1.60 1.66 1.66 14.16 85.7
94.2 162 | 128 | 168 |1.34| 151 2756 | 87.6 94.2 90.17 | 3.08 [ 1.29 [ 089 | 135 (094 1.14 17.63| 876 56.0 90.91 | 1.88 | 0.84 0.89 0.89 5.46 58.7
99.0 1.19 | 0.35 1.24 0.43 | 0.84 13.94 87.7 99.0 89.75 | 3.50 | 1.05 | 0.10 1.10 0.19 | 0.64 9.35 87.7 59.0 90.94 | 1.85 | 1.76 1.83 1.83 13.51 56.6
102.5 91.04 | 2.78 | 1.09 | 0.15| 1.14 | 0.23 [ 0.69 6.70 87.7 102.5 91.05 | 2.20 | 0.24 0.32 0.32 2.49 87.7 64.0 91.07 | 1.72 | 272 | 0.63 | 2.77 | 0.70 | 1.73 1491 86.6
106.0 90.57 | 3.25 | 1.41 | 0.87 1.47 092 | 1.20 16.53 83.8 106.0 90.55 | 2.70 | 1.05 | 0.47 1.10 0.55 | 0.83 9.47 83.8 69.0 91.04 | 1.75 | 0.61 0.68 0.68 5.97 85.7
111.0 90.62 | 3.20 | 1.10 | 0.86 | 1.15 | 0.91 1.03 16.53| 38.6 111.0 90.60 | 2.65 [ 1.32 [ 0.89| 1.38 [0.94]| 1.16 15.37| 386 74.0 91.14 | 1.65 | 0.36 0.44 0.44 3.67 78.6
116.0 90.52 | 3.30 | 1.15 | 0.56 1.20 0.64 | 0.92 15.19 86.6 116.0 90.53 | 2.72 | 0.79 | 043 | 0.85 0.51 | 0.68 9.25 86.6 79.0 90.91 | 1.88 | 0.19 0.27 0.27 2.55 85.6
121.0 90.40 | 342 | 1.13 | 0.81 | 1.18 | 0.86( 1.02 1751 | 86.6 121.0 90.42 | 2.83 | 0.89 | 0.65| 094 [0.72| 0.83 11.75| 86.6 84.0 91.09 | 1.70 | 0.73 0.79 0.79 6.70 58.6
126.0 90.32 | 3.50 | 1.13 | 0.38 1.18 0.47 | 0.82 14.43 83.8 126.0 90.28 | 2.97 | 0.86 | 0.33| 0.91 0.41 | 0.66 9.84 83.8 89.0 91.07 | 1.72 | 1.39 1.45 1.45 15 12.28 85.6
131.0 90.87 | 295 | 1.23 | 0.30 | 1.29 | 0.38( 0.83 1232| 86.8 131.0 90.85 | 2.40 | 0.82 0.87 0.87 10.49| 86.8 94.2 90.09 [ 2.70 [ 0.99 | 0.50 | 1.04 | 0.58 | 0.81 | 15 | 10.57 87.6
136.0 91.37 | 2.45 | 0.61 0.68 0.68 8.36 78.6 136.0 91.35 ( 1.90 | 0.71 0.77 0.77 7.33 78.6 99.0 89.69 | 3.10 | 0.96 | 0.10 | 1.01 | 0.19 [ 0.60 25 6.98 87.7
141.0 91.92 | 1.90 | 0.26 0.34 0.34 3.26 78.6 141.0 91.90 [ 1.35 | 0.50 0.58 0.58 3.91 78.6 102.5 90.99 | 1.80 | 0.37 0.46 046 | 25 2.60 87.7
146.0 93.32 | 0.50 | 0.03 0.07 0.07 0.13 82.8 RWE 146.0 93.25 [ 0.00 | 0.00 0.00 0.00 0.00 82.8 106.0 90.39 | 2.40 | 1.09 114 1.14 11.65 83.8
RWE 148.6 93.82 | 0.00 | 0.00 0.00 0.00 0.00 28.8 111.0 90.51 | 2.28 | 0.68 0.74 0.74 8.48 38.6
116.0 90.39 | 2.40 | 0.69 0.76 0.76 9.06 86.6
Reach 1B, TR2 - Bed profile comparison 120 90.29 [B250TIH0.64 Ol 0.71 8.87 866
100 126.0 90.19 | 2.60 | 0.87 | 0.34 | 0.92 | 0.42 | 0.67 8.75 83.8
131.0 91.34 | 1.45 | 0.89 0.94 0.94 6.83 86.8
99 | p——— 136.0 91.20 | 150 | 0.21 0.29 0.29 221 | 786
141.0 91.82 | 0.97 | 0.18 0.26 0.26 114 78.6
19-Juk07 RWE 145.0 92.79 | 0.00 | 0.0 0.00 0.00 000 | 828
——18-ul-07 149.0 8.75 93.75 28.8
151.8 8.41 94.09 289
g 1533 6.19 96.31 28.9
H 154.8 7.02 95.48 81.8
2 157.6 6.81 95.69 81.8
K 158.9 5.53 96.97 81.8
E RWP 160.6 522 97.28 81.8
2 165.6 3.30 99.20 81.8
0 20 40 60 80 100 120 140 160 180
Station (ft) N
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Stream: Sultan River
Site: Reach 1B
Transect: 2
Habitat: Glide
Calibrated Froude Average Manning's ~ Wetted ) ) ) )
Q WSE Number Velocity VAF n perimeter WSE (Water Surface Elevation), R1B, Riffle, TR-2 Average Velocity, R1B, Riffle, TR-2
(cfs) (ft) (Fn) (ft/sec) (ft) 96.0 ‘ ‘
80 92.14 0.11 0.63 095 008 1148 | €
100 92.30 0.11 069 095 0.08 1174 | § r |
120 92.44 0.11 074 098 0.084 1191 | & r ' | g
150 92.62 0.12 082 1.02 0081 1214 | 3 b ; ; <
180.0 92.78 0.12 0.89 105 0079 1234 | g : | | g
220 | 9297 0.13 097 108 0077 1266 | £ i l l 2
260 93.13 0.13 1.06 110 0074 1284 | @ oot Lo | | ——calibrated WSE
296.0 93.26 0.14 113 112 0072 1297 | € 0| ; + Measured WSE
320 93.34 0.14 117 113 0071 1305 | = 010+ ‘ L T
%0 | 47 015 124 115 0069 1319 0 P
‘ : : : ‘ : Flow (cf Flow (cf
450 93.72 0.16 139 117 0065 1348 ow (cfs) ow (cfs)
495.0 93.83 0.16 147 118 0.063  137.0 _ ]
550 93.96 0.17 155 1.19 0.061 138.4 Froude Number (Fr), R1B, Riffle, TR-2 VAF, R1B, Riffle, TR-2
600 94.07 0.17 162 119 0060  139.6 0.30 4T ;
650 94.18 0.18 168 120 0059  140.1 |
700 94.27 0.18 176 120 0058 1405 | . 025 , l
750 94.37 0.19 18 120 0057 1408 | £ 12+ !
800 94.46 0.19 1.88 120 0056 1412 | 3 0 I ;
850 94.54 0.19 195 120 0055 1415 | g %% < ‘
900.0 94.62 0.20 201 120 0054 1419 | 3 101 |
950 94.70 0.20 207 119 0053 1425 | Y+ 015 — ;
1000 94.78 0.21 213 119 0.053  143.1 I :
1050 94.85 0.21 219 118 0.052 1436 0.10 08 N |
iigg gjgg 8;; ;gg 113 8823 123; 0 400 800 1200 1600 0 400 800 1200 1600
: : : : : : Flow (cf Flow (cf
1200 | 95.06 0.22 236 117 0050 1452 ow (cfs) ow (cfs)
1300 95.19 0.23 246 116 0.049  146.1 ] ] ] ]
1400.0 95.31 0.23 257 1.15 0.047 146.8 Manning's n, R1B, Riffle, TR-2 Wetted perimeter (WP), R1B, Riffle, TR-2
1500 95.42 0.24 267 114 0.046 147.4 0.09 150 ¢ w
0.08 1 € 140 |
c § [
» 0.07 - g [
g T80 f -
< 0.06 | % g
= £ 120 1
0.05 - 2 [
0.04 110 -+
0 0 1600
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs
Sultan River, Reach 1B, TR-2, Riffle
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Stream: Sultan River

Site: Reach 1B Transect: 1
Habitat: Riffle
Date: 7/18/2007 Date: 7/19/2007 Date: 7/20/2007 Date: 10/21/2007 Date: 12/20/2007
Flow: High Flow: Mid Flow: Low Flow: Highest Flow: Higher
(1) Level Loop Survey (1) Level Loop Surve, (1) Level Loop Survey (BM & HP) (1) Level Loop Survey (BM & HP) (1) Level Loop Survey (BM & HP)
BM/HP BS HI FS Elev BM/HP BS HI FsS BM/HP BS HI FsS Elev BM/HP BS HI BM/HP BS HI FS
(ft) (ft) @ | @ [ (ft) (ft) M | @) (ft) (ft) @ | @ [ )
BM 3.52 [103.52 100.00 BM 3.78 |103.78 BM 371 [103.71 100.00
HP 2.35 |101.17] HP 259 HP 2.55 |101.16]
Rock 7.55 | 95.97 Rock 8.75 Rock 7.76 | 95.95
™ ™ ™
Rock 7.37 [103.34 Rock 8.55 |103.58 Rock 7.50 |[103.45
HP 2.16 |101.18| HP 2.39 HP 2.28 |101.17] HP HP
BM 3.34 |100.00] BM 3.58 BM 3.45 |100.00] BM BM
Comment: Comment: Comment: Comment: 1/2 level loop only Comment: 1/2 level loop only
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey urface Elevation urface Elevation (WSE) Survey
TR Station Ave TR Station TR Station TR Station TR Station Ave
Location Sta Ave HI FS Rod | WSE | WSE Location Sta Ave HI FS Location Sta Ave Location Location Sta Ave HI FS Rod | WSE | WSE
() @ [ @ [ ) ft) ) | () [(cfs) () @ [ @ [ ) (cfs) (ft) (1) ft) @ | @ | @ | @ | @ | @ |(cfs
58 103.34( 7.75 | 0.00 | 95.59 | 95.76 67 100.66( 5.44 | 0.00 | 95.22|95.31 Lws 42 X 94.54 Lws Lws 103.77( 7.84 | 0.00 | 95.93 | 96.14] 900.0
90 7.65 | 0.00 | 95.69 4527 95 5.41 | 0.00 | 95.25 2813 67 0.00 | 94.89 RWS MWS 103.77| 9.55 | 2.12 | 96.34 ;
126 7.55 | 0.00 | 95.79 : 126 5.34 | 0.00 | 95.32 } 99 0.00 | 94.87 203.7 Ave 14¢ Ave Q= 900.0
171 7.38 | 0.00 | 95.96 RWSE 159 522 | 0.00 | 95.44 134 0.00 | 94.89 Note: Unable to cross river, measured LWSE only, sampled at 1:15 Note: Unable to cross river, measured LWSE only, sampled at 9:30
Ave Q= 452.7 Ave Q= 281.3 RWS 159 6.19 | 0.00 | 94.96 Flows are taken from USGS gage Flows are taken from USGS gage
Ave Q= 203.7
Note: Note: Note: WSE @ Sta=42 not used in ave, because of stagnant water
(2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope Longitudinal WSE Slope (2.1) Longitudinal WSE Slope
" " HI FS " N HI FS Rod | WSE " N HI FS Rod | WSE " " HI FS Rod | WSE " . H FS Rod | WSE
Location River Station Location | River Station Location | River Station Location | River Station Location | River Station
@ | @ @ | @ @ | @ ft) ft) @ | @ | @ | @ (ft) (f)
uls 50 103.34( 7.23 uls 60 100.66( 5.01 X uls 60 101.15( 5.94 | 0.00 1 uls 60 104.52( 5.94 | 0.00 | 98.58 uls
dis -50 103.34| 8.38 dis -60 100.66| 6.07 | 0.00 | 94.59 dis -50 101.15] 6.67 | 0.00 | 94.48 dis -50 104.52| 6.67 | 0.00 | 97.85 dis
WSE slope = 1.150% WSE slope = 0.883% WSE slope = 0.664% WSE slope = ###### WSEslope = N/A

(3) Meter and propeller 1D for Velocity Correction

Meter ID: _3602
Propeller ID: 5A
Calib. # Not Recoded

Note: Counter 4099 was used in taking velocity, but Counter 3602 is used

for velocity correction. See data entry notes for justification

711612008
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(3) Meter and propeller 1D for Velocity Correction

Meter ID: __3602
Propeller ID: ___5A
Calib.#___175

Note: Counter 4099 was used in taking velocity, but Counter 3602 is used

for velocity correction. See data entry notes for justification

(3) Meter and propeller 1D for Velocity Correction

Meter ID: __ 3602
Propeller ID: ___5A
Calib.#___ 175

Note: Counter 4099 was used in taking velocity, but Counter 3602 is used
for velocity correction. See data entry notes for justification

Level Loop WSE Survey

Meter ID:___NA

Propeller ID: ___NA

Calib. # NA
Note:

(3) Meter and propeller 1D for Velocity Correction

Meter ID:___NA
Propeller ID: ___NA
Calib. # NA

(3) Meter and propeller 1D for Velocity Correction

2 - Sultan_Reach 1B_TR1.xls



Stream: |Sultan River 18-Jul-07 19-Jul-07 20-Jul-07
Site:|Reach 1B [ sta | FS |Ground| Depth Vel (ft/s) [Angld ¢ [ sta | FS |Ground| Depth Vel (ft/s) Angle[ g [ Sta | FS |Ground| Depth Vel (f/s Angle[ q
Transect:|1 [ @ | @ | (® | () [Vous] Vos [NVoaos[NVos[ Ave |(deg)| (cfs) | substrate [ @ | @ | @ | () [Voans] Vos [NVoaos [NVos| Ave | (deg) | (cfs) | substrate L @ [ @ | ) [Voows] Vos [NVoand NVos] Ave | (deg) | (cfs) | substrate
Habitat: Riffle
LWE 16.2 0.00 | 0.00 0.00 0.00 0.00 38.6 LWE 26.4 0.00 | 0.00 0.00 0.00 0.00 45.6 LWP 10 125 81.6
Survey HI Q 23.0 0.35 | 1.40 1.46 146 2.38 48.6 26.5 0.25 | 0.01 0.02 0.02 0.02 45.6 39 | 397 81.6
Date (f) | (cfs) 25.5 -0.80 | 0.00 0.00 0.00 0.00 48.6 33.0 0.25 | 0.05 0.11 0.11 0.16 68.7 80 451 28.7
7/18/2007 |103.34| 452.7 26.5 0.70 | 0.60 0.67 0.67 177 45.6 37.5 0.45 | 0.01 0.02 0.02 0.04 68.7 119 491 96.24 28.7
7/19/2007 |100.66 | 281.3 33.0 0.78 | 1.28 134 134 | 60 | 2.87 68.7 41.0 0.58 | 0.23 0.32 0.32 0.79 78.6 143 582 9533 38.6
7/20/2007 |101.15| 203.7 37.5 0.90 | 0.09 0.17 0.17 0.63 68.7 46.1 0.00 | 0.00 0.00 0.00 0.00 45.7 156  6.27 38.6
41.0 1.10 | 0.90 0.95 0.95 6.29 78.6 49.5 -0.20 45.7 180 520 95.95 38.6
49.5 0.10 | 1.00 1.05 1.05 | 83 | 0.09 45.7 52.4 0.00 | 0.00 0.00 0.00 0.00 87.7 230 6.31 48.6
54.5 0.30 | 0.44 0.52 0.52 0.90 87.7 54.5 0.50 | 0.01 0.02 0.02 0.05 87.7 256 522 9593 48.6
61.0 110 | 0.24 0.32 0.32 2.05 56.7 61.0 0.80 | 0.03 0.07 0.07 0.31 56.7 26.8 6.64 45.6
66.0 122 | 0.92 0.97 0.97 5.34 87.6 66.0 0.85 | 0.96 1.01 101 3.87 87.6 LWE 305 6.53 0.00 | 0.00 0.00 0.00 0.00 58.7
70.0 155 | 214 2.20 2.20 17.07| 86.6 70.0 120 | 1.73 1.80 1.80 10.77| 86.6 33.0 94.85 | 0.05 | 0.00 0.00 0.00 0.00 68.7
76.0 122 | 1.90 197 197 13.20| 876 76.0 0.82 | 1.50 1.56 156 7.04 87.6 375 94.75 | 0.15 | 0.01 0.02 0.02 0.01 68.7
81.0 1.88 | 0.12 0.21 0.21 227 87.6 81.0 178 | 0.16 0.24 0.24 2.50 87.6 41.0 0.32 | 0.03 0.07 0.07 0.05 78.6
87.7 0.30 | 279 2.83 2.83 3.83 87.6 87.7 0.00 | 0.00 0.00 0.00 0.00 87.6 425 94.90 | 0.00 | 0.00 0.00 0.00 0.00 45.7
90.0 175 | 1.63 1.69 1.69 12.30 87.6 90.0 1.20 | 1.50 1.56 156 7.78 87.6 49.5 95.50 | -0.60 45.7
96.0 155 | 1.39 1.45 145 13.03 87.6 96.0 1.08 | 0.68 0.74 0.74 4.66 87.6 54.5 -0.20 87.7
101.6 128 | 0.99 1.04 1.04 7.33 87.6 101.6 1.20 | 0.88 0.93 0.93 6.16 87.6 56.8 0.00 | 0.00 0.00 0.00 0.00 86.8
107.0 220 | 198 2.05 2.05 2565| 876 107.0 1.78 | 0.88 0.93 0.93 9.46 87.6 61.0 0.52 | 0.03 0.07 0.07 0.16 56.7
113.0 1.80 | 2.05 211 211 2284 857 113.0 1.95 | 2.06 212 212 2486 857 66.0 94.40 | 0.50 | 0.40 0.49 0.49 1.09 87.6
119.0 292 | 276 | 144 281 |150]| 215 29.86| 857 119.0 255 | 283 | 039| 287 |[048( 1.67 20.28| 857 70.0 93.95 | 0.95 | 1.40 1.46 1.46 6.93 86.6
1225 110 | 3.75 379 3.79 11.46 85.9 1225 0.67 | 3.08 311 3.11 5.74 85.9 76.0 055 | 1.24 1.30 130 3.92 87.6
1245 320 | 327 (051 330 |059]| 1.95 26.47| 87.7 1245 282 | 257 | 126 | 262 |[1.32( 1.97 2359 877 81.0 93.50 | 1.40 | 0.10 0.19 0.19 0.65 87.6
131.0 345 | 284 [ 201 2.88 |208| 248 47.89| 87.7 131.0 305 (208 |125| 214 [131( 173 29.47| 877 87.7 95.30 | -0.40 87.6
135.7 315 | 369 [ 037 3.73 | 046 2.09 26.35| 87.7 135.7 275|101 |126| 106 [1.32( 1.19 13.07| 87.7 90.0 1.02 | 0.73 0.79 0.79 241 87.6
139.0 290 | 043 (030 0.51 |0.38]| 045 5.60 83.7 139.0 242 | 0.25 0.33 0.33 3.46 83.7 96.0 94.20 | 0.70 | 0.63 0.70 0.70 2.84 87.6
1443 3.55 | 284 [1.06( 2.88 |111| 2.00 3899 876 1443 3.07 | 245 | 0.84| 250 [0.89( 1.70 2868| 876 101.6 0.60 | 0.55 0.63 0.63 2,07 87.6
150.0 340 | 336 (186 3.39 | 193] 2.66 5291 876 150.0 295 | 274 | 143 | 279 |[149( 214 36.90| 876 107.0 93.42 | 1.48 | 0.62 0.69 0.69 5.84 87.6
156.0 340 | 300 (111 3.04 |116]| 210 42.84 86.6 156.0 295 | 211|048 217 [0.56( 1.37 24.19 86.6 113.0 168 | 1.91 1.98 1.98 19.92 85.7
162.0 3.68 | 1.71 [ 079 1.77 | 0.85| 1.31 26.52| 86.6 162.0 320 | 1.01 | 0.76 | 1.06 |[0.82( 0.94 16.52| 86.6 119.0 250 | 2.32 2.38 2.38 28.24 85.7
167.0 0.58 | 0.94 0.99 0.99 2.59 86.6 167.0 0.15 | 0.75 0.81 0.81 0.55 86.6 1225 94.55 | 0.35 | 2.73 2.78 2.78 2.67 85.9
171.0 1.65 | 0.06 0.14 0.14 115 87.7 171.0 115 | 0.03 0.07 0.07 0.40 87.7 1245 92.58 | 2.32 | 1.82 1.89 189 18.60 87.7
177.3 0.80 | 0.05 0.11 0.11 0.29 87.7 177.2 0.30 | 0.01 0.02 0.02 0.02 87.7 131.0 265 | 1.73 |1 081 | 1.80 [ 0.86 [ 1.33 19.74 87.7
RWE 177.4 0.00 | 0.00 0.00 0.00 0.00 87.7 RWE 1773 0.00 | 0.00 0.00 0.00 0.00 87.7 135.7 92.55 | 2.35 | 1.09 114 114 10.74 87.7
139.0 92.78 | 2.12 | 0.15 0.23 0.23 213 83.7
1443 278 | 2.28 | 1.30 | 234 [ 1.36 | 1.85 28.26 87.6
150.0 250 | 1.63 1.69 1.69 24.77 87.6
156.0 260 | 1.50 | 0.33 | 156 [ 0.41 | 0.99 15.40 86.6
162.0 92.05 | 2.85 [ 0.91 [ 0.38 [ 0.96 | 0.47 | 0.71 6.11 86.6
167.0 95.20 | -0.30 86.6
171.0 0.80 | 0.80 | 0.01 | 0.86 | 0.02 | 0.44 1.09 87.7
RWE 177.2 6.17 94.98 [ 0.00 | 0.00 | 0.00 | 0.00 [ 0.00 [ 0.00 0.00 87.7
179.1 4.47 96.68 87.7
183.0 4.52 87.7
1884 412 97.03 87.7
190.1 5.11 81.6
1935 4.04 97.11 81.6
196.8 3.52 18.7
RWP 199.8 242 18.7
2058 1.95 18.7
Reach 1B, TR1 - Bed profile comparison
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Stream

: Sultan River

Site: Reach 1B
Transect: 1
Habitat: Riffle
Date: 7118/07
Calibrated Froude Average Manning's ~ Wetted . . . .
Q WSE Number Velocity VAF n perimeter WSE (Water Surface Elevation), R1B, Riffle, TR-1 Average Velocity, R1B, Riffle, TR-1
(cfs) (f) (Fry  (ft/sec) (ft) 96.5 w ; 50 ¢
80 94.37 0.13 0.76 0.89 0.226 944 | E ¥ ; E
100 | 9450 014 08 092 0203 1047 | §%0F - r =" """ oo 40 f-mmmm oo oo
120 94.62 0.15 092 095 0.195 1095 | S 055 | | g r
150 | 9477 016 102 094 0183 1154 | 2 P 7 | € 307
180.0 94.91 0.17 110 096 0.173 1251 | 8 950 L - - o § .
220 95.06 0.18 1.21  1.00 0.160 136.3 g ST | s T
260 95.19 0.19 1.30 1.00 0.150 496 | @ L /S L Calibrated WSE 104
296.0 95.30 0.20 1.36 1.02 0.147 1549 | &7 ¢ | o Measured WSE T
320 95.37 0.20 141 101 0.145 1581 | = 040 4 . . Lo 2 T Y
iig gg'g; 8'2 i'gg 1'81 g'gé 122'; 0 400 800 1200 1600 0 400 800 1200 1600
' : : ' : ' Fl f Fl f
450 | 9567 022 163 101 0136 1673 ow (cfs) ow (cfs)
495.0 95.77 0.22 1.70  1.00 0.136 168.9 ) )
550 95.82 0.24 1.83 1.02 0.128 169.3 Froude Number (Fr), R1B, Riffle, TR-1 VAF, R1B, Riffle, TR-1
600 95.87 0.25 1.95 103 0.122 169.8 ! !
650 95.91 0.26 2.06 105 0.117 701 | ¢ 12
700 95.95 0.28 218 1.06 0.112 1703 | _ 104
750 95.98 0.29 230 1.08 0.107 170.5 é T
800 96.02 0.30 240 108 0104 1707 | 3 u 08+
850 96.05 0.31 251 1.09 0.100 1709 | g < 06
900.0 96.08 0.32 2.62 110 0.097 1711 | 8 04 F
950 96.11 0.33 273 111 0.094 1714 |+ : ’;’””’”;’”’””;’ ””””””””
1000 96.14 0.34 2.83 112 0.091 171.7 02+f------- P T
1050 | 96.16 036 295 113 0088 1719 0.0+ } ‘ } ‘
ﬁgg Zg';i ggg g"ig ﬁj 8'822 1;22 0 400 800 1200 1600 0 400 800 1200 1600
: : : : : : Flow (cf Fl f
1200 | 9624 038 324 114 0082 1727 ow (cts) ow (cfs)
1300 96.28 0.41 345 114 0.078 173.4 _ _ _ )
1400.0 96.32 0.43 365 1.15 0.074 174.1 Manning's n, R1B, Riffle, TR-1 Wetted perimeter (WP), R1B, Riffle, TR-1
1500 | 96.36 045 385 115 0071 1747 025 1 2007 ;
0.20 L 180 , |
c T @1605 e T
L Q C
©015 £ ---= T 140 f 1
£ [ s F [
€ 010 f s 101 }
= [ g 100f f - b
005 | = e ;
o_oo: 60 + f 1‘
0 400 800 1200 1600 0 400 800 1200 1600
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs, Reach 1B, TR-1, Riffle
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Stream: Sultan R.

Site: Reach 1A
Date: 7/18/2007 Transect: 10 Date: 7/19/2007 Date: 7/20/2007 Date: 10/21/2007 Date: 12/20/2007
Habitat:  Riffle Flow: High Habitat:  Riffle Flow: Mid Habitat:  Riffle Flow: Low Habitat:  Riffle Flow: Highest Habitat:  Riffle Flow: Higher
1) Level Loop Survey (BM & HP) 1) Level Loop Surves 1) Level Loop Surves (1) Level Loop Survey (1) Level Loop Survey
BM/HP BS HI FsS Elev BM/HP BS HI FS Elev BM/HP BS HI FS Elev BM/HP BS HI FS Elev BM/HP BS HI FS Elev
() (ft) (ft) () (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) M 1 () (ft) () (ft) (ft) () () m | @ |
BM1 162 |101.62 100.00 BM1 137 101.37 100.00 BM1 125 101.25 100.00| BM 2.26 102.26 100.00 HP-1 3.25 102.54] 99.29
HP-1 233 | 99.29 HP-1 2.03 | 99.34 HP-1 1.90 (99.35 HP-1 297 | 99.29
rock 3.38 | 98.24 rock 3.17 | 98.20 rock 3.14 (9811
™ ™ ™
rock 3.45 |101.69 rock 323 [101.43 rock 306 |101.17
HP-1 240 | 99.29 HP-1 2.09 | 99.34 HP-1 1.82 [99.35
BM 1.69 [100.00 BM 1.43 [100.00 BM 1.16 [100.01]
Comment: Comment: Comment: Comment: No Level Loop Comment: No Level Loop
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave
TR L/R bank| Ave FS Rod |WSE | WSE | Q TR L/R bank | Ave HI FS Rod [WSE |WSE| Q TR L/R bank| Ave HI FS | Rod | WSE |[WSE| Q TR L/R bank | Ave HI FS Rod | WSE TR L/R bank | Ave HI FS Rod | WSE | WSE Q
(ft) M | () (f) (f) (ft) M [ @ | @ (ft) (f) ) | @) [ () [ @ [ ) [(cfs (f) @ [ @ | @ [ @ | (ft) @ 1 @ [ @ [ @ [ @[ ) [ (f)
10-L 5.40 [ 0.00 [96.29 10-L 61 101.43| 5.44 | 0.00 [95.99 10-L 101.17 95.62 10-L 102.26| 4.60 | 0.00 | 97.66 | 97.66 10-L 102.54| 5.08 | 0.00 [97.46( 97.16
10-R 101.69| 5.59 | 0.00 |96.10 405.2 10-M 82 101.43| 553 | 0.00 |95.90 261.7 10-M 81 101.17| 5.50 [ 0.00 | 95.67 188.0 10-R 102.26| 5.03 | 0.00 | 97.23 10-M 102.54) 6.73 | 1.35 [97.16
101.69 10-R 118 101.43| 5.66 | 0.00 |95.77 10-R 116 101.17| 5.60 | 0.00 | 95.57 Ave Q= 1160 Ave Q= 737
Ave Q= 405.2 Ave Q= 261.7 wve Q= 188.0
(2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope
y y HI FS Rod [ WSE y " y HI FS Rod | WSE y " y HI FS | Rod [ WSE
Location River Station Location River Station Location River Station
() (ft) (ft) ) (ft) m [ @ | @ M | @ | @ |
uls 60 101.69| 4.06 | 0.00 |97.63 uls 50 101.43| 4.22 | 0.00 {97.21 uls 50 101.17| 4.82 [ 0.00 | 96.35
dis -50 6.03 | 0.00 |95.66 dis -50 6.20 | 0.00 | 95.23 dis -50 6.03 | 0.00 | 95.14
Note: SC#3 TR-6 WSE = 97.79 Note: SC#3 TR-6 WSE = 97.49 Note: Note: SC#3 TR-6 WSE = 98.32 Note: SC#3 TR-6 WSE = 98.14
WSE slope = 1.791% WSE slope = 1.980% WSE slope = 1.210% WSE slope=  NA WSEslope=  NA
Level Loop for side Channel (2.2) Side Channel 3, TR-6 WSE
BM/HP BS HI FS Elev Transect Station Ave (2.2) Side Channel 3, TR-6 WSE (2.2) Side Channel 3, TR-6 WSE
(ft) (ft) (ft) (fty (ft) TR /Rbank| Ave HI FS Rod |[WSE |WSE| Q Transect Station Ave Transect Station
HP-1 242 |101.71 99.29 (ft) () @ | @ [ (@ [ @ [ M [ () TR [URbank] Ave | HI FS | Rod |wse |wse| @ R URbank | Ave | HI Fs
6L 102.69] 5.51 | 0.00 | 97.18| 97.43 @ | @ [ ® [ ® [ @] @® [ ® [ ) CHECENGE
BM2 (SC3, TR6) 2.41 | 99.30 | 99.77 in SC3, TR-6 Datum 6-M 5.01 | 0.00 |97.68 6-R | 102.26] 3.94 | 0.00 | 98.32 6-M 102.54| 5.68
6-R 5.02 | 0.00 | 97.67 6-R 5.60 | 1.16 |98.10
2) WSE at Side Channel 2, TR-6 2.2) WSE at Side Channel 2, TR-6 2.2) WSE at Side Channel 2, TR-6 2.2) WSE at Side Channel 2, TR-6
Datum of R1A, TR-10 [101.71] 3.98 [ 0.00 [97.73] | | [Datum of R1A, TR-10 [101.76] 3.98 [ 0.00 [97.43] Based on datum of R1A, TR-10 | [ [ [98.32] | [Based on datum of R1A, TR-10 | [ [ [ 98.14 | |
Datum of SC-3, TR-6 | | | ] 98.20] | 54 | [Datum of SC-3, TR-6 | | | [97.90] 25 Based on datum of SC-3, TR-6 | 1 98.79] 240 | [Based on datum of SC-3, TR-6 | | | | 9861 | 163 |

Note:
Actual Side Channel measur

(3) Meter and propeller ID for Velocity Correcti
Meter ID:

Propeller ID:
Calib #:

4099
R |
NA

7116/2008
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4 estimated from the rating curves of SC-3, TR-6

‘ement is 40.32 cfs

on

Note: Q:

estimated from the rating curves of SC-3, TR-6

Actual Side Channel measurement is 18.11 cfs

Meter ID: 4099
Propeller ID:___4A
Calib #___NA

Note: Actual Side Channel measurement is 8.21 cfs
Meter ID:__ 4099
Propeller ID: ___4A
Calib#: ___NA

Level Loop WSE Survey

Note: Q=240 estimated from the extended rating curves of SC-2, TR-6

(3) Meter and propeller ID for Velocity Correction

Meter ID:___NA
Propeller ID:___NA
Calib#:___NA

Note: Q=163 estimated from the extended rating curves of SC-2, TR-6

(3) Meter and propeller ID for Velocity Correction

Meter ID:___NA
Propeller ID:___NA
Calib#:___NA
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Stream:[Sultan R. 18-Jul-07 19-Jul-07 20-ul-07
Site:|Reach 1A [ Sta | FS [Ground] Depth Vel (ft/s Angle[ q [ Sta [ FS [Ground] Depth Vel (ft/s) Angle[ q | Sta [ FS [Ground| Depth Vel (ft/s) Angle [ q
Transect: |10 L@ @ | @ | () [Voans| Vos [NVoaos NVos| Ave | (deg) | (cfs) |subs. [ | @ | @ | () [Voaos| Vos [ NVoaos [NVas] Ave | (deg) | (cfs) | subs. L@ | @ | @ | (® [Vouns| Voo [ NVazas|NVos| Ave | (deg) | (cfs) | subs.
Habitat: |Riffle LWP 10
LWE 76 96.29 | 0.00 | 0.00 0.00 0.00 0.00 |87.7|[LWE 12.8 95.89 | 0.00 | 0.00 0.00 0.00 000 | 676 30 244 9873 19.7
Survey HI Q 8.8 96.19 | 0.10 | 0.20 0.30 0.30 0.02 |87.7 14.0 95.89 | 0.00 | 0.00 0.00 0.00 000 | 676 |[LWP 10 297 9820 19.7
Date (f) | (cfs) 105 96.69 | -0.40 87.7 153 9569 | 0.20 | 0.11 0.21 0.21 003 | 676 36 315 98.02 91.7
7/18/2007 |101.69| 405.2 14.0 95.89 | 0.40 | 057 0.62 0.62 0.50 | 67.6 18.0 95.99 | -0.10 67.6 55 396 97.21 917
7/19/2007 |101.43| 261.7 180 9599 | 0.30 | 0.34 0.40 0.40 0.48 | 67.6 22.0 95.99 | -0.10 67.6 76 412 97.05 87.7
7/20/2007 |101.17 | 188.0 22.0 9599 | 0.30 | 0.38 0.44 0.44 052 | 67.6 26.0 95.84 | 0.05 | 0.44 0.49 049 | 80 | 001 | 676 |[LWE 213 95.62 | 0.00 | 0.00 0.00 0.00 0.00 | 67.6
26.0 96.04 | 0.25 | 1.68 174 174 | 75 | 045 | 67.6 30.0 9579 | 0.10 | 1.60 1.66 166 | 80 | 012 |676 22 96.02 | -0.40 67.6
30.0 9599 | 0.30 | 2.60 2,67 267 | 75 | 083 |676 34.0 9559 | 030 | 0.11 0.21 0.21 019 | 676 26 95.82 | -0.20 67.6
34.0 9554 | 0.75 | 0.54 0.59 059 | 75 | 047 |676 36.0 95.44 | 045 | 1.74 1.80 1.80 171 | 686 30.0 9557 | 0.05 | 0.01 0.03 0.03 0.00 | 67.6
38.2 95.64 | 0.65 | 1.09 114 114 242 | 687 382 95.49 | 0.40 | 0.42 0.47 047 | 15 | 041 | 687 34.0 95.42 | 0.20 | 0.20 0.30 0.30 0.18 | 676
405 95.49 | 0.80 | 0.36 0.42 0.42 0.80 | 68.7 405 9539 | 0.50 | 0.84 0.89 0.89 107 | 68.7 36.0 95.17 | 045 | 0.98 1.03 1.03 0.98 | 68.6
43.0 9539 | 0.90 | 0.97 1.02 102 | 25 | 272 |67.7 43.0 9524 | 0.65 | 0.73 0.78 0.78 165 | 67.7 38.2 95.37 | 0.25 | 0.01 0.03 0.03 0.02 | 68.7
47.0 9537 | 092 | 114 1.19 119 | 15 | 345 | 766 470 95.24 | 0.65 | 0.88 0.93 0.93 197 | 766 405 95.27 | 0.35 | 0.10 0.21 0.21 017 | 68.7
495 95.66 | 0.63 | 0.83 0.88 0.88 139 |877 495 95.49 | 0.40 | 0.48 053 0.53 053 | 87.7 43.0 95.22 | 040 | 0.43 0.48 0.48 062 | 67.7
52.0 95.99 | 0.30 | 0.03 0.10 0.10 0.04 | 86.7 52.0 95.74 | 0.15 | 0.05 0.16 0.16 003 | 86.7 47.0 95.12 | 050 | 0.93 0.98 0.98 160 | 76.6
535 96.89 | -0.60 86.8 53.6 96.39 | -0.50 86.8 495 95.22 | 0.40 | 0.09 0.19 0.19 0.09 | 87.7
56.5 9579 | 0.50 | 0.75 0.80 0.80 0.70 | 86.8 56.5 95.64 | 0.25 | 0.35 041 0.41 0.18 | 868 52.0 95.77 | -0.15 86.7
60.0 9529 | 1.00 | 1.26 132 132 | 70 | 124 |87.7 60.0 9529 | 0.60 | 115 1.20 120 | 45 | 141 |877 53.6 96.62 | -1.00 86.8
62.0 95.19 | 1.10 | 0.65 0.70 0.70 155 | 466 62.0 95.14 | 0.75 | 0.53 058 058 | 25 | 079 | 4656 56.5 9547 | 015 | 0.43 0.48 0.48 013 | 86.8
64.0 95.69 | 0.60 | 1.93 2.00 200 | 60 | 1.80 |676 64.0 9559 | 0.30 | 1.05 1.10 110 | 30 | 046 |676 60.0 95.12 | 050 | 1.85 1.92 192 264 | 87.7
68.0 94.84 | 145 | 1.01 1.06 106 | 45 | 436 | 676 65.2 94.94 | 0.95 | 1.49 155 155 | 30 | 255 |67.7 62.0 9497 | 065 | 0.10 0.21 0.21 0.27 | 46,6
72.0 95.02 | 127 | 221 2.28 2.28 1159 | 676 68.0 94.84 | 1.05 | 0.90 0.95 095 | 30 | 295 | 676 64.0 95.47 | 0.15 | 0.80 0.85 0.85 0.20 | 676
76.0 9492 | 137 | 143 1.49 1.49 4.08 | 86.6 72.0 95.09 | 0.80 | 1.28 1.34 1.34 428 | 67.6 65.2 94.95 | 067 | 0.70 0.75 0.75 101 | 67.7
775 9654 | -0.25 86.6 76.0 9499 | 0.90 | 0.74 0.79 0.79 143 | 866 68.0 94.82 | 0.80 | 0.16 0.27 0.27 073 | 676
795 9469 | 160 | 1.75 1.82 1.82 5.08 | 87.6 775 96.49 | -0.60 86.6 72.0 9497 | 065 | 0.77 0.82 0.82 2.14 | 676
83.0 9464 | 165 | 3.93 4.01 4.01 24.80 | 76.7 795 94.74 | 115 | 0.69 0.74 0.74 043 | 876 76.0 94.97 | 065 | 0.99 1.04 1.04 1.36 | 86.6
87.0 93.89 | 240 | 3.92 4.00 4.00 38.38 | 76.7 80.5 9469 | 1.20 | 1.91 1.98 1.98 415 | 876 775 96.52 | -0.90 86.6
91.0 94.44 | 185 | 550 5.61 5.61 4151 | 78.7 83.0 9459 | 1.30 | 3.48 355 3.55 15.01 | 76.7 795 9432 | 1.30 | 058 0.63 0.63 041 | 876
95.0 93.89 | 240 | 561 5.72 5.72 54.93 | 87.6 87.0 94.04 | 185 | 331 3.38 3.38 25.03 | 76.7 805 9452 | 10 | 170 176 176 3.00 | 876
99.0 93.89 | 240 | 471 4.80 4.80 43.24 | 76.6 91.0 9429 | 160 | 4.14 4.22 4.22 27.03 | 78.7 83.0 9412 | 110 | 2.77 2.84 2.84 1016 | 76.7
1025 93.77 | 252 | 5.66 5.77 5.77 5092 | 78.7 95.0 93.99 | 1.90 | 5.69 5.80 5.80 4411 | 87.6 87.0 94.45 | 150 | 3.99 4,07 4.07 2442 76.7
106.0 94.09 | 220 | 3.14 321 321 26.50 | 76.7 99.0 9412 | 177 | 371 3.78 3.78 2512 | 7656 91.0 93.87 | 117 | 3.98 4.06 4.06 19.00 | 78.7
110.0 9439 | 1.90 | 4.88 4.98 4.98 37.83 | 76.7 1025 93.79 | 210 | 481 491 4.91 36.06 | 78.7 95.0 9397 | 1.75 | 3.78 3.86 3.86 26.99 | 87.6
114.0 9434 | 1.95 | 472 481 481 28.16 | 76.7 106.0 93.94 | 1.95 | 252 259 2.59 18.96 | 76.7 99.0 9372 | 1.65 | 2.85 2.92 2.92 18.08 | 76.6
116.0 94.69 | 160 | 3.16 3.23 3.23 1293 | 676 110.0 94.49 | 140 | 3.09 3.16 3.16 17.71 | 76.7 102.5 9412 | 1.90 | 4.28 437 4.37 29.03 | 78.7
119.0 9534 | 0.95 | 0.42 0.47 0.47 147 | 676 114.0 9434 | 155 | 4.06 414 4.14 19.26 | 76.7 106.0 94.02 | 150 | 2.02 2.09 2.09 11.75| 76.7
RWE 122.6 96.29 | 0.00 | 0.00 0.00 0.00 0.00 | 76.7 116.0 9479 | 110 | 234 241 2.41 6.63 | 67.6 110.0 94.32 | 160 | 2.79 2.86 2.86 1831 76.7
RWP 134.0 119.0 9529 | 0.60 | 0.19 0.29 0.29 046 | 676 114.0 9474 | 1.30 | 2.96 3.03 3.03 1182 76.7
RWE 121.3 95.89 | 0.00 | 0.00 0.00 0.00 000 | 76.6 116.0 9522 | 0.88 | 1.13 1.18 1.18 261 | 676
TR1 - Bed profile comparison 119.0 95.62 | 0.40 | 0.11 0.21 0.21 0.19 | 676
100 RWE 120.5 95.62 | 0.00 | 0.00 0.00 0.00 0.00 | 76.6
1213 491 96.26 76.7
—— 18307 1247 451 96.66 76.7
99 —19-Jul07 1268 334 97.83 76.7
——20-Jul-07 1289 1.90 99.27 65.7
1311 119 99.98 65.8
%8 RWP 1340 235 9882 65.7
§ 974 ] ]
® ] .
]
T 961 — E—
E — [
Qo S [
95 N ]
94 B ]
Q2
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Stream: Sultan R.
Site: Reach 1A
Habitat: Riffle
Transect: 10
Calibrated ~ Froude A"e”"ge Manning’s Wetted WSE, Reach 1A, Mainstem, TR10, Riffle Average Vel, Reach 1A, Mainstem, TR10, Riffle
Q WSE Number Velocity VAF n perimeter
(cfs) (ft) (Fr) (ft/sec) (ft) 50 ¢ w
70 95.15 0.37 1.86 0.82 0.089 494 | E9BOf -t I 1
100 95.32 0.41 216 0.88 0.083 542 | §975F - -t T A
125 95.43 0.45 238 0.92 0.075 62.3 Seon bt L A Q
150 95.53 0.48 255 0.95 0.071 675 | o ‘3;
171.8 95.61 0.50 2.67 0.97 0.068 74.8 I ) 3
180 95.64 0.51 270 0.98 0.067 77.8 § § |
210 95.73 0.52 285 1.00 0.066 810 | @ e Calibrated WSE | P L]
250 95.84 0.53 3.02 1.03 0.065 84.1 g S s Measured WSE - i !
277.9 95.91 0.55 314 1.05 0.064 88.0 = " 00 & A
296 95.96 0.55 318 1.06 0.063 91.5
330 96.03 0.59 331 108 0058 1045 0 400 y gv(?lcicfs) 1200 1600 0 400 ! (z)av(ao(cfs) 1200 1600
370 96.12 0.59 339 1.09 0.059 107.5
410 96.20 0.59 349 110 0.060 108.8 Fr, Reach 1A, Mainstem, TR10, Riffle VAF, Reach 1A, Mainstem, TR10, Riffle
454.7 96.28 0.59 360 1.12 0.060 111.2
495 96.44 0.54 3.44 1.07 0.067 114.9 0.7 T ‘ :
550 96.57 0.52 346 1.06 0070 1177 06 £ ‘ |
600 96.69 0.50 347 1.05 0073 1200 | _ E | |
650 96.81 0.49 348 1.04 0.076 121.1 é 05 ; :
700 96.92 0.48 350 1.02 0.079 122.0 | 3 04+ | | W
737 97.00 0.47 352 101 0.081 1224 | @ gaf R R g
780 97.09 0.46 354 1.00 0.083 1228 | 3 g ! !
840 97.21 045 358 099 0085 1233 | L 02 oo oamooooooe FTTTTTTTTTT T
877 97.28 0.45 361 099 0087 1236 VR TR S . b
900 97.33 0.44 361 0.98 0.088 123.9 0.0 E T
1000 97.51 0.44 3.69 0.97 0.091 124.7 0 400 800 1200 1600
1160 97.79 0.43 380 0.94 0.094 126.0 Flow (cfs) Flow (cfs)
1260 97.95 0.42 3.88 0.93 0.096 126.7
1330 98.07 0.42 3.92 0.92 0.098 127.8 Manning's n, Reach 1A, Mainstem, TR10, Riffle WP, Reach 1A, Mainstem, TR10, Riffle
1400 98.17 0.42 3.98 0.92 0.098 129.4
1500 | 98.32 0.42 404 090 0099 1310 0.12 1 ; 140 1 w
0.10 £ ! 120+
[ E [
 0.08 - % 100 !
£0.06 + £ %1
§ i a 607
S 004 ’E % 40 %
0.02 4 = 504
0.00 + o
0 400 800 1200 1600 0 400 800 1200 1600
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs,
Sultan River, Reach 1A, Mainstem, TR-10, Riffle

985 |
98.0
97.5
97.0
96.5

96.0

Water Surface Elevation (ft)

95.5 +

o Measured WSE

—— Calibrated WSE

95.0 4

94.5 - : : : ? : : : : ? : : : : ? : : : : ? : : : : ? \ \
0 200 400 600 800 1000 1200 1400 1600

Flow (cfs)
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Date: 10/21/2007
Habitat:

Date: 12/20/2007
Pool Flow: Highest Habitat: Pool Flow: Higher
(1) Level Loop Surve (1) Level Loop Survey
BM/HP BS HI FS Elev BM/HP BS HI FS Elev
(ft) (ft) (M [ { (ft) (ft) (ft) (ft) (ft) (ft)
BM 0.60 |100.60 100.00 BM 3.07 103.07 100.00
HP 3.88 | 96.72 HP 6.35 | 96.72

comment: No Level Loop

comment: No Level Loop

(2) Water Surface Elevation (WSE) Survey

(2) Water Surface Elevation (WSE) Survey
Transect Station Ave Transect Station Ave
TR L/R bank | Ave HI FS Rod | WSE | WSE Q TR L/R bank Ave HI FS Rod | WSE | WSE Q
(ft) (M [ { M [ () [ { () | (cfs) (ft) (ft) (ft) (ft) (ft) (M 1 () | (cfs)
9-L #i#H##| 6.54 | 0.00 | 94.06 | 94.07 9-L 103.07( 9.39 | 0.00 [93.68( 93.72
9-R 6.53 [ 0.00 | 94.07 9-M 13.13 | 3.81 |93.75
Ave Q= 1160 Ave Q= 737
Note: Use Q - measurement from USGS flow records Note: Use Q - measurement from USGS flow records
WSE slope = NA WSE slope = NA
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
Meter ID: NA Meter ID: NA
Propeller ID: NA Propeller ID: NA
7/16/2008
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Stream:[Sultan R. 18-Jul-07 19-Jul-07 20-Jul-07
Site:|Reach 1A [ Sta | FS [Ground] Depth Vel (ft/s) Angle[ g | Sta [ FS [Ground| Depth Vel (ft/s) Angle[ q | Sta [ FS [Ground] Depth Vel (ft/s) Angle [ g
Transect: |9 L @ | | () [Voaos] Vos [NVoans NVos| Ave | (deg) | (cfs) | subs. L@ [ @ | @ | () [Voaos| Vos [ NVoaos[NVos| Ave | (deg) | (cfs) | subs. L [ @ | @ | () [Vous| Vos [ NVaans|NVos| Ave | (deg) | (cfs) | subs.
Habitat: |Pool
LWP 10 285 97.79 216
Survey HI Q 39 381 96.83 316
Date () | (cfs) 50 448 96.16 347
7/18/2007 [101.01 9 595 94.69 246
7/19/2007 |100.64 | 2519 119 656 94.08 237
7/20/2007 | 99.41 173 695 93.69 237
212 752 93.12 237
LWE 223 92.75 | 0.00 | 0.00 0.00 0.00 0.00 | 21.8
24,0 92,05 | 0.70 | 0.06 0.14 0.14 032 | 21.8
TRO- Bed profile comparison 29.0 91.75 | 1.00 | 0.25 0.33 0.33 166 | 21.8
i~ 34.0 9150 | 1.25 | 0.32 0.40 0.40 252 | 21.8
39.0 9117 | 158 | 052 0.60 0.60 473 | 238
44.0 90.98 | 1.77 | 050 0.58 058 513 | 238
— 19ul07 49.0 91.00 | 1.75 | 0.48 0.56 0.56 4.90 | 236
54.0 91.25 | 150 | 0.42 0.50 0.50 3.78 | 326
59.0 9045 | 230 | 0.62 0.69 0.69 7.96 | 32.7
64.0 89.95 | 280 | 070 | 0.63 | 0.76 | 0.70 | 0.73 1025 | 32.7
. 69.0 89.75 | 3.00 | 076 | 0.72 | 082 |0.78 | 0.80 1198 34.7
£ 74.0 89.03 | 372 | 088 | 0.76 | 0.93 |0.82 | 0.88 16.28 | 45.8
S 79.0 88.23 | 452 | 089 | 0.80 | 0.94 |0.86 | 0.90 2032 54.8
g 84.0 87.15 | 560 | 1.02 | 0.88 | 1.07 |0.93| 1.00 28.05 | 56.6
2 89.0 85.75 | 7.00 | 095 | 0.24 | 1.00 |0.32| 0.66 2320 | 76.7
e 94.0 8555 | 7.20 | 1.32 | 0.82 | 1.38 | 087 113 4054 | 76.7
2 99.0 86.65 | 6.10 | 151 | 0.76 | 157 | 082 119 36.44 | 87.6
104.0 87.93 | 482 | 150 | 0.36 | 1.56 | 0.44 | 1.00 24.18 | 86.6
109.0 90.20 | 255 | 0.71 0.77 0.77 7.87 | 68.6
112.0 91.20 | 155 | 0.21 0.29 0.29 114 | 87.7
114.0 91.97 | 0.78 | 033 0.41 041 071 | 76.6
RWE 116.4 92.75 | 0.00 | 0.00 0.00 0.00 0.00 | 75.8
surveyed once only 1174 654 9410 816
85 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ RWP 119.0 4.76 9588 816
1250 348 97.16 81.6
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 w00 260 R 56 —
Station (ft)
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Stream: Sultan R.
Site: Reach 1A
Habitat: Pool
Transect: 9
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning's  Wetted WSE, Reach 1A, Mainstem, TR-9, Pool Average Vel, Reach 1A, Mainstem, TR-9, Pool
umber elocl n perimeter
(cfs) (ft) (Fr)  (ft/sec) (ft) 95.0 ; ;
70 92.05 0.03 0.30 0.39 0.461 91.9 Eo45 f- - oo
100 92.23 0.04 040 051 0.359 29 |§.,. ¢
125 92.35 0.05 0.48 0.60  0.307 93.7 g TEn‘
150 92.45 0.06 0.56 0.69 0.270 94.2 ﬁ <
171.8 92.52 0.06 0.62 0.76  0.244 94.6 8 §
180 92.55 0.07 0.65 0.79  0.237 94.8 “g E
210 92.63 0.07 0.73 0.89 0.211 95.3 @« Calibrated WSE
250 92.73 0.08 0.85 1.01 0.187 95.9 % s Measured WSE
277.9 92.78 0.09 0.92 1.10 0.172 96.1 = ——————
2 | 9282 010 097 115 0165 963 0 0
370 | 9295 011 117 137 0140 969 Flow (cfs) Flow (cfs)
445]"107 ggg; 81; 12; 133 8132 g;i Fr, Reach 1A, Mainstem, TR-9, Pool VAF, Reach 1A, Mainstem, TR-9, Pool
495 93.20 0.14 1.45 1.65 0.117 98.3
550 93.31 0.15 1.57 1.76 0.110 99.2
600 93.40 0.15 1.67 1.85 0.105 99.9 .
650 93.48 0.16 1.77 1.94 0.100 100.6 é
700 93.56 0.17 1.86 2.03 0.096 1012 | 2
737 93.62 0.17 1.93 2.09 0.093 101.7 g
780 93.68 0.18 2.01 2.16  0.090 102.2 3
840 93.76 0.19 2.12 2.26 0.086 103.3 -
877 93.81 0.19 2.19 232 0.083 104.1
900 93.84 0.20 2.23 2.36 0.082 104.5 {
1000 93.96 0.21 2.40 251 0.077 106.4 0 400 800 1200 1600
1160 94.13 0.23 2.67 274 0.070 108.5 Flow (cfs Flow (cfs)
1260 | 9423 024 284 288 0067 109.1 (cts)
143138 gjgg 8;2 gg: gg? 8822 1822 Manning's n, Reach 1A, Mainstem, TR-9, Pool WP, Reach 1A, Mainstem, TR-9, Pool
1500 | 9443 027 322 321 0060 1103 | 0507 1207 |
L |
L — |
040 1 € 110 1 !
o 0.30 i % :
» 0. T |
g g £ 100+ !
€ 020 o [
g [ 3 I
[ 5 0t-- - - -~ ——— - R
0.10 + = !
[ |
0.00 + sfo - ..
0 400 800 1200 1600 0 400 800 1200 1600
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs,
Sultan River, Reach 1A, Mainstem, TR-9, Pool
95.0

94.5 +

94.0 +

93.5 +

93.0 +

Water Surface Elevation (ft)

925 +

O Measured WSE
i —— Calibrated WSE

92.0 +

91.5 1 1 1 1 1 1 1
0 200 400 600 800 1000 1200 1400 1600

Flow (cfs)
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Stream: Sultan R.

Site: Reach 1A
Date: 7/17/2007 Transect: 8 Date: 7/18/2007 Date: 7/19/2007 Date: 7/20/2007 Date: 10/21/2007 Date: 12/20/2007
Habitat: ~Riffle Flow: Bank Profile Habitat: Riffle Flow: High Habitat: ~Riffle Flow: Mid Habitat: ~Riffle Flow: Low Habitat: ~Riffle Flow: Highest Habitat: ~ Riffle Flow: Higher
(1) Level Loop Survey (BM & HP) (1) Level Loop Survey (BM & HP) (1) Level Loop Survey (1) Level Loop Surve (1) Level Loop Surve, (1) Level Loop Survey
BM/HP BS HI | FS | Elev BS FS | Elev BW/HP | BS HI | FS | Elev BS HI [ FS | Elev BW/HP |  BS HI [ FS | Elev BWIHP |  BS HI | FS | Elev
(f (| () | (@ | (i (i {) | () f) () () (f) (f (f) @ | @ | @ (f) () 1) (M) (M) (M) f) (f)
BML 483 |104.83 100.00 BML | 454 BML | 4.09 I BML | 411 |104.1T 100.00 BML | 4.68 |104.68 100.00 BM2 292 99.98
BM2 485 | 99.98 BM2 456 [99.98 BM2 411 [99.98 BM2 413 | 9998 BM2 470 | 99.98 BML 490 |100.00
BM3 200 [102.83 BM3 126 | BM3 129 [10282 BM3 186 | 10282
Comment Comment Comment Comment Comment. 172 loop only Comment. 172 loop only
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave
TR [URbank] Ave | HI | FS | Rod | wsE |wsE| @ TR [URbank] Ave | HI | FS | Rod |wsE |wsE| @ TR [URbank] Ave | HI | Fs WSE| Q TR [URbank] Ave | HI | FS | Rod | wsE [wsE| @ TR [URbank| Ave | HI | FS | Rod |wsE |wsE| @ TR [LURbank | Ave Fs | Rod |wsE |wse| @
@ | (®) (f) (f (f (f) (f (cfs) (f () () () | (f) | (f) | (f) |(cfs) (ft) (f) (f) (f) (f) (cfs) (| (f (f) (f) () | (f) (f) | (cfs) () () () () () (f) () (cfs) () () () () () | (f) | (cfs)
8L 0.00 | 0.00 8L 7.46 [ 0.00 [67.08 97120, 1| [ 8L 104.09] 7.20 96.86| oo 5| [ BL L 9669 [ 96.67| co 8L 104.68| 6.87 | 0.00 | 97.81| 97.83 8L 7.33 | 0.00 | 97.57|97.58
8R 0.00 8R 7.38 | 0.00 | 97.16 i 8R 721 B8R 7.47 96.64 - 8R 684 | 000 |97.84 M 9.40 | 2.08 | 97558
AveQ= Ave Q= 464.1 Ave Q= 2653 Ave Q= 168.2 AeQ= 0 veQ= 0
Note: Note: Note: Note: Note: Note:
WSEsiope=  NA WsEsiope=  NA WsEsiope=  NA WsEsiope=  NA WsEslope=  NA WSEsiope=  NA
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
Meter 1D:__NA Meter ID: __ 5750 Meter 1D: __5750 Meter ID:__ 5750 Meter D:__NA Meter D:__NA
Propelier ID:__NA Propelier ID:__6A Propelier ID:___6A Propeller ID:__6A Propelier ID:__NA Propelier ID:___NA
calib # NA Calb# __167 Caib# __167 Caib# 167 Calib # NA

Calib # NA

7/16/2008
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Stream: Sultan R 17-Jul-07 18-Jul-07 19-Jul-07 20-Jul-07
Site: Reach 1A Sta | FS |Ground] Depth Vel (fs) Angle] q Sta | FS |Ground] Depth Vel (f/s) Angle] q Sta | FS  Ground| Depth Vel (ftls) Angle] g Sta | FS  Ground| Depth Vel (ftls) langld q
Transect: 8 () () (@) | (® [Voaos| Voo [NVosod NVos| Ave | (deg) | (cfs) | subs () () (1) | (®) [Voaos| Voo [NVosod NVos| Ave | (deg) | (cfs) | subs () () () | () [Vooos| Vos [NVoons[NVos] Ave | (deg) | (cfs) | subs () () () | () [Voowe] Vos [NVoans[NVos[ Ave [(deg)| (cfs) | subs
Habitat: Riffle
RWE 80 96.86 | 0.00 | 0.00 0.00 0.00 000 | 268 [[RWE 9.7 96.67 | 0.00 | 0.00 0.00 0.00 0.00 | 268
Suvey | HI | Q 130 96.21 | 0.65 | 0.66 071 071 392 | 575 130 96.17 | 0.50 | 0.39 043 043 101 | 575
Date ft)  (cf 190 95.86 | 1.00 | 111 116 116 696 | 766 190 95.87 | 0.80 | 0.85 090 090 434 | 766
7/17/2007 [104.83 80 471 100.12 119 |[RWE 71 97.12 | 0.00 | 0.00 0.00 0.00 000 | 268 250 9576 | 1.10 | 1.22 127 127 837 | 656 250 9577 | 0.90 | 1.18 123 123 663 | 656
7/18/2007 |104.54| 464.1 -40 483 100.00 119 8.0 96.86 | 0.26 | 0.05 017 017 013 | 268 310 9556 | 1.30 | 045 049 049 382 | 585 310 9562 | 1.05 | 0.46 050 050 315 | 585
7/19/2007 |104.09 | 265.3 20 545 9938 119 130 96.12 | 1.00 | 111 116 116 638 | 575 370 9556 | 1.30 | 1.25 1.30 1.30 1013 64.5 370 9557 | 1.10 | 0.65 0.70 070 462 | 645
712012007 |104.11| 168.2 60 669 98.14 119 190 95.87 | 1.25 | 1.78 184 184 1382 | 766 430 9536 | 1.50 | 1.07 112 112 1009 | 57.5 430 9537 | 1.30 | 1.42 147 147 1150 | 57.5
75 721 97.62 119 250 95.82 | 1.30 | 1.49 155 155 12.06 | 656 49.0 95.81 | 1.05 | 159 165 165 1039 756 49.0 9577 | 0.90 | 1.27 132 132 713 | 756
RWE 7.6 801 9682 1.9 31.0 95.62 | 150 | 0.98 1.03 103 930 | 585 55.0 9571 | 115 | 142 147 147 1017 87.6 55.0 95.67 | 1.00 | 0.07 019 019 114 | 876
37.0 95.62 | 150 | 1.44 149 149 1345 | 645 610 95.41 | 1.45 | 1.24 1.29 1.29 1121 746 610 95.47 | 1.20 | 1.12 117 117 842 | 746
430 95.42 | 1.70 | 1.87 194 194 19.74 | 575 67.0 95.66 | 1.20 | 117 122 122 876 | 436 67.0 95.62 | 1.05 | 0.94 099 099 6.26 | 436
49.0 95.82 | 1.30 | 1.85 191 191 1493 | 756 730 9561 | 1.25 | 085 090 090 679 | 686 730 9557 | 1.10 | 0.89 094 094 6.24 | 68.6
LWE 157.3 8.23 96.60 119 55.0 95.62 | 150 | 1.21 1.26 1.26 1132 | 87.6 790 95.86 | 1.00 | 1.08 113 113 6.78 | 566 79.0 95.87 | 0.80 | 0.89 094 094 454 | 566
1582 593 98.90 119 61.0 95.42 | 1.70 | 1.69 175 175 17.86 | 746 85.0 9551 | 1.35 | 088 093 093 757 | 656 85.0 9562 | 1.05 | 0.72 077 077 487 | 656
159.0 548 99.35 119 67.0 95.62 | 150 | 1.71 177 177 1594 | 436 910 9551 | 1.35 | 1.03 1.08 1.08 876 | 436 910 9557 | 1.10 | 0.79 084 084 557 | 436
1620 500 99.83 119 73.0 95.62 | 150 | 1.56 162 162 14.56 | 68.6 97.0 95.01 | 1.85 | 1.00 1.05 1.05 1168 | 486 97.0 95.02 | 1.65 | 0.61 066 066 6.52 | 486
LWP 167.8 364 10119 119 79.0 9592 | 1.20 | 1.75 181 181 13.05 | 56.6 103.0 95.06 | 1.80 | 0.90 095 095 1031 54.6 103.0 95.07 | 1.60 | 0.65 070 070 6.72 | 546
85.0 9552 | 1.60 | 1.20 125 125 11.98 | 656 109.0 9456 | 2.30 | 096 1.01 1.01 13.99 | 56.8 109.0 9452 | 2.15 | 0.64 069 069 8.89 | 568
TR8 - Bed profile comparison 91.0 9552 | 1.60 | 1.40 145 145 1395 | 436 115.0 9416 | 270 | 077 | 1.11| 082 [1.16] 099 16.07 | 56.6 115.0 94.17 | 2.50 | 0.69 074 074 1112 56.6
102 97.0 9492 | 2.20 | 151 157 157 2068 | 486 1210 9391 | 2.95 | 076 | 1.28 | 081 [1.33| 1.07 1897 | 586 1210 9392 | 2.75 | 0.46 [ 0.87 | 050 |092| 071 1176 | 586
103.0 95.07 | 2.05 | 151 157 157 19.27 | 546 127.0 94.06 | 2.80 | 0.88 | 1.11 | 093 [1.16] 1.05 1759 | 458 127.0 9407 | 2.60 | 053 [0.84| 057 |089] 073 1146 | 458
109.0 94.47 | 2.65 | 1.09 | 1.69 | 1.14 | 1.75 | 145 22.98 | 568 1330 9376 | 3.10 | 0.82 | 1.06 | 0.87 [1.11] 099 16.93| 458 1330 9372 | 2.95 | 0.47 [068| 051 |073| 062 1099 | 458
17-dul-07 1150 9417 | 2.95 | 118 | 1.88 | 1.23 | 1.95 | 159 28.08 | 56.6 139.0 93.36 | 350 | 0.89 | 1.00 [ 0.94 [1.05]| 1.00 19.23| 46.8 139.0 9327 | 340 | 0.38 [0.71| 043 |0.76| 059 1110 | 46.8
100 4 —— 1807 121.0 93.87 | 325 | 1.00 | 1.80 | 1.05 | 1.86 | 146 2843 | 586 144.0 9311 | 375 | 048 |0.84 | 052 [0.89| 0.71 1593 | 856 144.0 93.07 | 360 | 0.30 [ 0.55| 035 |060| 047 9.39 | 856
k07 127.0 9402 | 310 | 118 | 1.65 | 1.23 | 1.71 | 147 2132 | 458 150.0 9276 | 4.10 | 0.06 [0.61 | 0.18 [0.66 | 0.42 1033 81.8 150.0 9277 | 390 | 0.00 [ 037 | 000 |042| 021 487 | 818
—20-uk07 133.0 9372 | 340 | 123 | 1.60 | 1.28 | 1.66 | 147 29.96 | 458 156.0 96.06 | 0.80 | 0.09 019 019 054 | 169 156.0 96.07 | 0.60 | 0.00 0.00 0.00 0.00 | 169
139.0 9327 | 385 | 1.25 | 158 | 1.30 [ 164 | 1.47 3110 | 468 ||LWE 1572 96.86 | 0.00 | 0.00 0.00 0.00 000 | 11.9 [[LWE 157.0 96.67 | 0.00 | 0.00 0.00 0.00 000 | 11.9
= 144.0 9302 | 410 | 174 | 1.78 | 1.80 | 1.84 | 1.82 4110 | 856
T 987 150.0 9232 | 4.80 | 060 | 1.09 | 0.65 | 1.14 | 0.89 2574 | 818
S 156.0 9592 | 1.20 | 010 0.20 020 093 | 169
g | LWE 157.7 97.12 | 0.00 | 0.00 0.00 0.00 000 | 11.9
®
B 96
2
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92 t t t t r t t t r
20 0 20 40 60 80 100 120 140 160 180
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Stream: Sultan R.
Site: Reach 1A
Habitat: Riffle
Transect: 8
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning's  Wetted WSE, Reach 1A, Mainstem, TR-8, Riffle Average Vel, Reach 1A, Mainstem, TR-8, Riffle
umber elocl n perimeter
(cfs) (ft) (Fr)  (ft/sec) (ft) 985 1
70 96.28 0.06 037 097 0245 1459 | E :
100 | 9642 007 047 097 0201 1471 | 5 %807
125 96.52 0.08 055 097 0179 1480 | S o751 Q
150 96.60 0.09 0.63 0.98 0.162 1487 | @ 27T <
171.8 | 96.65 0.10 070 099 0149 1491 | & _ | g
180 96.68 0.10 072 099 0146 1493 § S | g
210 96.74 0.11 081 100 0132 1499 | & L K L Calibrated WSE
250 96.82 0.12 092 1.01 0119 1505 | & 77} ; » Measured WSE
2779 | 96.87 0.13 1.00 102 0112 1509 | = 06.0 1 | L - T
o | e o TRl R 0 400 800 1200 1600 0 400 800 1200 1600
370 97.01 0.15 124 1.04 0095 1517 Flow (cfs) Flow (cfs)
445]"107 g;gi 812 12‘51 18‘51 8822 1222 Fr, Reach 1A, Mainstem, TR-8, Riffle VAF, Reach 1A, Mainstem, TR-8, Riffle
495 97.20 0.18 151 104 0082 1525 0.5 T \ ‘ 2.0 1
550 97.28 0.19 162 1.03 0079 1527 g | | :
600 97.35 0.20 171 103 0076 1529 | , 04T "7 - Ao P 15
650 97.41 0.21 1.81 103 0.073 153.0 é b | ; b
700 | 9747 021 190 103 0070 1532 | 393 oot I “,0f
737 97.51 0.22 197 103 0069 1533 | g | } S
780 97.55 0.23 205 1.03 0067 1534 | 8 T ! i
840 97.61 0.24 215 1.03 0064 1535 |+ . ! ! 05 f-——--mm -
877 97.64 0.24 222 1.03 0.063 153.6 T | | r
900 97.66 025 226 1.03 0062 1536 00 f A 00 v v ‘
ﬂgg g;-;? 8-;2 ;-‘7‘(3) 1-82 8-822 1222 0 400 800 1200 1600 0 400 800 1200 1600
1260 | 9794 030 286 104 0052 1543 Flow (cfs) Flow (cfs)
143138 g;gi 821 gg; 183 gggé 1232 Manning's n, Reach 1A, Mainstem, TR-8, Riffle WP, Reach 1A, Mainstem, TR-8, Riffle
1500 98.10 0.33 323  1.04 0048 1547 0.30 T 160 T
0.25 + i
i o 156 |
c 0.20 | & :
o [ g 152
£ 015 f = —
s : i
= . o 148 -
< 0.10 + B i
0.05 = S 144
0.00 £ 140 £
0 0
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs,
Sultan River, Reach 1A, Mainstem, TR-8, Riffle
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Stream: Sultan R.
Site: Reach 1A

Date: 7/18/2007 Transect: 7

Habitat:  Riffle

Flow:

High

0.86 100.86

1) Level Loop Survey (BM & HP)
BS HI FS
() () (ft)

96.33

96.33

100.61

100.00

Comment:

Date: 7/19/2007

Habitat:  Riffle Flow: Mid

1) Level Loop Surve)

BM/HP BS HI FS Elev
(ft) (ft) (ft) () (ft)
HP 0.36 100.97 100.61
BM 0.96 (100.01

Comment: 1/2 Level Loop

Date: 7/20/2007

Habitat: ~ Riffle Flow: Low
(1) Level Loop Surve
BMWHP | BS HI | FS | Elev
(ft) () () (ft) ()
BM 0.50 100.00
HP -0.10 | 100.60
LwP 0.61 | 99.89

Comment: 1/2 Level Loop

Date:  10/21/08

Habitat: ~ Riffle Flow: Highest
(1) Level Loop Surve
BM/HP BS HI FS [ Elev
(ft) () (™ [ M (ft)
HP 1.94 |102.55 100.61

Comment: No Level Loop - HI from HP only

HP Elev from 7/18/08

Date:  12/20/08

Habitat: ~ Riffle Flow: Higher
1) Level Loop Surve)

BM/HP BS HI FS Elev
(ft) () () () ()
BM 222 |102.22 100.00
HP 1.62 [100.60

Lwp 2.33 | 99.89

Comment: No Level Loop

(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
Transect Station Ave Transect Station Ave Transect Station Transect Station Ave Transect Station Ave
TR L/Rbank| Ave HI FS Rod TR L/R bank | Ave HI FS Rod | WSE | WSE TR L/R bank| Ave HI FS TR L/R bank| Ave HI FS Rod | WSE |[WSE| Q TR L/R bank| Ave HI FS Rod | WSE
() () (ft) M [ (ft) (ft) (ft) (ft) (ft) (f) (f) () (ft)_ () M | @ (f) M | @ | @ [(f) (ft) (ft)
6-L 13 100.92| 4.53 | 0.00 6-L 100.97| 4.97 | 0.00 6-L 100.50{ 4.82 6-L 102.55| 4.95 | 0.00 | 97.60 | 97.60 6-L 102.22| 4.99 | 0.00 | 97.23 [ 97.
6-M 48 100.92| 4.53 | 0.00 | 96.39 384.5 6-R 104 100.97| 5.04 | 0.00 6-R 100.50| 4.86 6-R 102.55| 4.98 | 0.00 | 97.57 6-R 102.22| 7.95 | 3.07 | 97.34
6-R 84 100.92| 4.57 | 0.00 | 96.35 wve Q= 1160 Ave Q= 737
wve Q= 384.5
(2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope
y " y HI FsS Rod | WSE y HI FS Rod | WSE
Location River Station Location River Station
(ft) M 1 @ | @ () (ft) (ft) ft)
u/s 55 100.92| 4.43 | 0.00 | 96.49 uls 70 100.97( 4.91 | 0.00 | 96.06
dis -45 4.89 | 0.00 | 96.03 dis -70 5.29 | 0.00 | 9568
Note: Note: Note: Note: Note:
WSE slope = 0.460% WSE slope = 0.271% WSE slope=  NA WSEslope=  NA WSEslope=  NA

(3) Meter and propeller ID for Velocity Correction

Meter ID: 3602 Replaced by 4099. See data entry notes for details. Cmh

Propeller ID:___5A
Calib#:__175

7116/2008
Page 1 of 4

(3) Meter and propeller ID for Velocity Correction

Meter ID:
Propeller ID:
Calib #:

5750 _ Assumed based on notes from 7/18 for SC2-TR4
6A MRG agreed. 3/19/08

NA

(3) Meter and propeller ID for Velocity Correction

Meter ID:

Propeller ID: 6A MRG agreed. 3/19/08
calib#___NA

Level Loop WSE Survey

5750 _ Assumed based on notes from 7/18 for SC2-TR4

(3) Meter and propeller ID for Velocity Correction

Meter ID:___NA
Propeller ID:__NA
Calib #:__NA

(3) Meter and propeller ID for Velocity Correction

Meter ID:___NA
Propeller ID:__NA
Calib #:__NA
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Stream: |Sultan R. 18-Jul-07 19-Jul-07 20-Jul-07
Site: |Reach 1A | sta [ FS |Ground] Depth Vel (ft/s] Angle] q [ Sta | Sta | FS |Ground| Depth Vel (ft/s) Angle[ q [ Sta | Sta | FS [Ground| Depth Vel (ft/s) langld g
Transect: |7 L | @ [ @ | () [Voaos| Vos [NVoaod NVos] Ave | (deg) | (cfs) | subs. L adi | ) [ (™ | (1) [Voans] Vos [NVoaos[NVos[ Ave | (deg) | (cfs) | subs. L] adi | @) [ ™ | () [Voaos] Vos [ NVoans[NVos| Ave |(deg)| (cfs) | subs.
Habitat: |Riffle 100 10.0
LWE 47 96.38 | 0.00 | 0.00 0.00 0.00 0.00 | 57.6 ||LWP 11.0 1.0 107 99.90 119 |[LWE 265 16.5 95.66 | 0.00 | 0.00 0.00 0.00 0.00 | 86.8
Survey HI Q 10.0 96.13 | 0.25 | 0.37 0.46 0.46 0.53 | 68.6 13 30 397 97.00 41.6 28 18.0 95.66 | 0.00 | 0.00 0.00 0.00 0.00 | 86.8
Date (ft) | (cfs) 14.0 95.98 | 0.40 | 0.82 0.87 0.87 1.40 | 86.5 16 6.0 476 96.21 57.6 32 220 95.46 | 0.20 | 0.41 0.45 0.45 0.36 | 87.6
7/18/2007 |100.92| 384.5 18.0 95.68 | 0.70 | 1.61 1.67 1.67 4.69 | 86.8 19 90 470 96.27 68.6 36 26.0 95.36 | 0.30 | 0.22 0.29 0.29 0.18 | 87.6
7/19/2007 |100.97 | 244.9 220 95.46 | 0.92 | 2.28 2.34 2.34 8.61 | 87.6 ||LWE 220 12.0 95.97 | 0.00 | 0.00 0.00 0.00 0.00 | 56.6 39  29.0 96.00 87.8
7/20/2007 |100.50| 168.1 26.0 95.33 | 1.05 | 1.64 1.70 170 6.26 | 87.6 240 140 95.92 | 0.05 [ 0.05 0.17 0.17 0.03 | 86.5 40.7 30.7 95.06 | 0.60 | 0.32 0.37 0.37 0.48 | 87.6
29.0 96.08 | 0.30 | 2.95 2.99 2.99 211 | 87.8 280 180 95.72 | 0.25 | 0.31 0.36 0.36 0.36 | 86.8 45 350 94.66 | 1.00 | 1.02 1.07 1.07 4.56 | 76.6
30.7 95.03 | 1.35 | 2.09 2.15 2.15 8.72 | 876 320 220 95.47 | 0.50 [ 1.57 1.63 1.63 3.26 | 87.6 49.2 392 94.16 | 1.50 | 0.75 0.80 0.80 482 | 875
35.0 94.60 | 1.78 | 2.00 2.07 2.07 15.62 | 76.6 36.0 26.0 95.37 | 0.60 | 1.11 1.16 1.16 1.39 | 87.6 53  43.0 94.06 | 1.60 | 0.23 0.30 0.30 1.88 | 87.8
39.2 94.16 | 2.22 | 1.65 171 17 15.22 | 875 39.0 29.0 96.00 | -0.03 87.8 57 47.0 94.11 | 1.55 | 1.67 173 1.73 10.73 | 86.8
43.0 94.26 | 2.12 | 1.52 1.58 1.58 13.08 | 87.8 40.7 30.7 95.07 | 0.90 | 0.98 1.03 1.03 2.00 | 87.6 61 51.0 9391 | 175 | 181 1.87 1.87 13.12| 87.8
47.0 94.08 | 2.30 | 2.47 2.52 2.52 2322 | 86.8 45.0 35.0 94.67 | 1.30 | 1.00 1.05 1.05 5.82 | 76.6 65 55.0 93.16 | 2.50 | 1.46 152 1.52 15.15| 78.6
51.0 93.78 | 2.60 | 3.47 | 0.98 | 350 | 1.03 | 2.27 23.59 | 87.8 49.2 392 9422 | 1.75 | 1.28 1.33 1.33 9.31 | 875 69  59.0 1.58 | 1.87 | 164 |1.94| 1.79 19.30| 87.6
55.0 93.28 | 3.10 | 3.61 | 1.69 | 3.65 | 1.75 | 2.70 33.48 | 78.6 53.0 43.0 9392 | 2.05 | 1.72 1.78 178 14.25| 87.8 73  63.0 g 158 | 246 164 | 253 | 2.09 23.79| 87.6
59.0 92.68 | 3.70 | 3.39 | 2.01 | 3.42 | 2.08 | 2.75 40.69 | 87.6 57.0 47.0 94.02 | 1.95 | 1.79 1.85 1.85 14.46| 86.8 77  67.0 9281 | 2.85 | 1.94 | 240 2.01 |247| 2.24 25.54 | 87.8
63.0 93.08 | 3.30 | 342 | 258 | 3.45 | 2.63 | 3.04 40.16 | 87.6 61.0 51.0 93.92 | 2.05 | 1.66 1.72 172 14.11| 87.8 81 71.0 9276 | 2.90 | 1.57 | 221 163 |228| 1.95 22.68 | 87.6
67.0 92.83 | 3.55 [ 349 | 250 | 352 | 2.55 | 3.04 43.15 | 87.8 65.0 55.0 9352 | 2.45 | 2.07 2.14 214 20.96 | 78.6 85 75.0 93.96 | 1.70 | 1.92 1.99 1.99 12.66 | 87.6
71.0 92.70 | 3.68 | 3.26 | 2.24 | 329 | 2.30 | 2.80 41.17 | 87.6 69.0 59.0 9332 | 2.65 | 2.14 221 221 2343 87.6 885 785 94.06 | 1.60 | 1.47 153 1.53 9.76 | 87.6
75.0 9343 | 2.95 | 344 | 0.54 | 3.47 | 0.62 | 2.05 22.64 | 87.6 730 63.0 92.82 | 315 | 241 2.48 248 31.30| 87.6 93  83.0 94.96 | 0.70 | 0.94 0.99 0.99 2.78 | 87.6
785 94.06 | 2.32 | 2.03 2.09 2.09 19.44 | 87.6 770 67.0 92.82 | 3.15 [ 2.55 2.63 2.63 33.09| 87.8 96.5 86.5 0.24 0.31 0.31 0.34 | 87.8
83.0 95.08 | 1.30 | 2.85 2.89 2.89 15.04 | 87.6 810 71.0 9272 | 3.25 | 241 2.48 248 32.30| 87.6 [|[RWE 99.3 89.3 0.00 0.00 0.00 0.00 | 87.6
86.5 95.36 | 1.02 | 0.88 0.93 0.93 3.33 | 87.8 85.0 75.0 93.87 | 2.10 | 2.27 2.34 2.34 18.45| 87.6
90.0 95.88 | 0.50 | 1.01 1.06 1.06 199 | 876 885 785 94.12 | 1.85 | 1.61 1.67 1.67 12.35| 87.6
94.0 96.03 | 0.35 | 0.18 0.26 0.26 0.37 | 78.8 930 83.0 95.07 | 0.90 | 2.01 2.08 2.08 7.48 | 87.6
RWE 98.1 96.38 | 0.00 | 0.00 0.00 0.00 0.00 | 64.6 96.5 86.5 95.37 | 0.60 | 0.21 0.29 0.29 0.61 | 87.8
100.0 90.0 95.97 | 0.00 [ 0.00 0.00 0.00 0.00 | 87.6
RWE 104.0 94.0 95.97 | 0.00 | 0.00 0.00 0.00 0.00 | 78.8
TR?7 - Bed profile comparison 105.0 95.0 4.94 96.03 86.5
100 108.0 98.0 4.62 96.35 64.6
111.0 101.0 383 97.14 17.9
99 | —18-uk07 117.0 107.0 356 97.41 17.9
— 10.Jul07 RWP 1228 1128 261 98.36 139
——20-Jul-07 ] ]
<
o
K]
]
[
3
Qo
92 + + t t t
0 20 40 60 80 100 120
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I I I I I
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Stream: Sultan R.

Site: Reach 1A
Habitat: Riffle
Transect: 7
Calibrated  Froude A"e”"ge Manning's  Wetted WSE, Reach 1A, Mainstem, TR-7, Riffle Average Vel, Reach 1A, Mainstem, TR-7, Riffle
Q WSE  Number Velocity VAF 9
umber elocl n perimeter
(cfs) (i) (Fr)  (f/sec) (i) 98.5 1 ‘ ‘ 507 ;
70 95.12 0.14 095 0.80 0.133 53.4 | €980 ¢
100 95.32 0.17 1.18 0.89 0.113 56.3 | § 975+
125 95.45 0.19 1.35 095 0.098 618 | S g,k @
150 95.56 0.21 151 1.00 0.088 65.4 | m %5 E;
171.8 95.65 0.23 163 1.03 0.083 68.1 g g
180 95.68 0.24 168 104 0081 691 | £ 960 i
210 95.79 0.25 1.83 1.07 0.076 720 | D955 F- A Calibrated WSE |-
250 95.91 0.28 2.02 111 0.069 757 | Eoso bl s Measured WSE -
277.9 95.98 0.30 215 113 0.065 789 | = oas b o
296 96.03 0.31 222 114 0.063 81.9 : ‘ ‘ ‘
0 400 800 1200 1600
330 96.11 0.32 236 116 0.059 85.3 0 400 Flo?/\(lx()cfs) 1200 1600 Flow (cfs)
370 96.20 0.34 251 118 0.057 88.4
445]"107 gg;s 823 ;Sg 1;2 882; gig Fr, Reach 1A, Mainstem, TR-7, Riffle VAF, Reach 1A, Mainstem, TR-7, Riffle
495 96.52 0.36 2.80 116 0055 953 a7 ; ;
550 96.65 0.36 291 115 0.055 96.1 [ | !
600 96.77 0.36 299 113 0.055 97.0 _ 121 | |
650 96.88 0.37 3.08 112 0.055 97.7 é 10 i | !
700 96.98 0.37 317 111 0.055 984 | 3 w T ! !
737 97.05 0.37 324 110 0.054 988 | g g . | |
780 | 9713 038 331 109 0054 992 | 3 S l :
840 97.24 0.38 341 108 0.054 1016 | % 06 4 ! !
877 97.31 0.39 346 1.07 0.053 103.3 T ; ;
900 97.34 0.39 351 1.07 0.053 104.0 041 | | ‘
ﬂgg g;% 8-22 2-2‘7‘ 1-8‘1‘ 8-82? 1822 0 400 800 1200 1600 0 400 800 1200 1600
! ' ' ' ' ! Flow (cfs Flow (cfs
1260 97.88 0.41 402 1.00 0.051 109.1 W (cfs) (cfs)
143138 g;g? 82; jig gg? gggé 1(])_32 , Reach 1A, Mainstem, TR-7, Riffle, SP15, Run, TR-1 WP, Reach 1A, Mainstem, TR-7, Riffle
1500 98.19 0.43 432 096 0.050 1114 0.14 1 ; 120 T ‘
e T 100+ -------------==
: ! E C
c 00 -\ T & r
£ 0.08 £ : g %7
£ 006 | 1 S o f
c 0. TN - 60 +
g i l 3 i
0.04 | g 0 &
0.02 £ | r
f I r
000 F—— 4 v 4 b 20 ‘
0 e 800 1200 1600 0 400 800 1200 1600
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs,
Sultan River, Reach 1A, Mainstem, TR-7, Riffle
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Stream: Sultan R.

Site: Reach 1A
Date: 7/18/2007 Transect: 6 Date: 7/19/2007 Date: 7/20/2007 Date: 10/21/08 Date: 12/20/08
Habitat: Glide/Run Flow: High Habitat: Glide/Run Flow: Mid Habitat: Glide/Run Flow: Low Habitat: Glide/Run Flow: Highest Habitat: Glide/Run Flow: Higher
(1) Level Loop Survey (BM & HP) (1) Level Loop Surve (1) Level Loop Surve (1) Level Loop Surve: (1) Level Loop Surve
BM/HP BS HI FS Elev BM/HP BS HI FS Elev BM/HP BS HI FS Elev BM/HP BS HI FS Elev BM/HP BS HI FS Elev
() (ft) (ft) () (ft) (ft) () (ft) (ft) (ft) () (ft) M | @ | @ (ft) (ft) ™ ] @ | @ () (ft) ™ | @ [ @
BM 218 |102.18 100.00 BM 149 101.49 100.00 BM 212 |102.12 100.00| BM 1.95  |#HHH 100.00 BM 2.07 || 100.00|
HP 3.08 | 99.10 HP 239 | 99.10 HP 3.02 [ 99.10 HP 2.86 | 99.09 HP 2.98 | 99.09
Rock 5.68 | 96.50 Rock 6.60 | 94.89 Rock 7.23 [ 94.89
TP TP TP
Rock 551 |102.01 Rock 6.78 101.67 Rock 7.13 |102.02 94.89
HP 2.92 | 99.09 HP 257 | 99.10 HP 292 [99.10
BM 2.01 [100.00 BM 1.67 |100.00 BM 2.01 [100.01]
Comment: Comment: Comment: Comment: Comment:
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave
TR L/R bank| Ave HI FS Rod | WSE |WSE | Q TR L/Rbank| Ave HI FS Rod | WSE [WSE | Q TR L/R bank| Ave HI FS | Rod | WSE |[WSE| Q TR L/R bank | Ave HI FS | Rod |[WSE|WSE| Q TR L/R bank| Ave HI FS | Rod [ WSE |[WSE| Q
ft (ft) (ft) ft) ) (f) (f) (ft) (f) @ | @ | () [(cf) (f) @ [ @ | @ [ @) [ @ [ @ [(Ccfs () [ @ [ @ ft (cfs) () @ | ) [ @ [ @[ ® [ ® |
6-L 7 69 |102.01| 6.89 [ 0.00 | 95.12|95.12 6-L 9 101.67| 6.87 | 0.00 | 94.80 | 94.80|280.9 6-L 10.00 102.02( 7.44 | 0.00 | 94.58 | 94.56| 163.8 6-L 101.95| 5.93 | 0.00 |96.02]96.01 6-L 102.07| 7.97 | 1.63
6-R 131 6.89 | 0.00 | 95.12 6-R 132 6.88 | 0.00 | 94.79 6-M 7.49 | 0.00 | 94.53 6-R 5.95 | 0.00 |96.00] 6-M 10.37] 4.03
Ave Q= 480.2 wve Q= 280.9 wve Q= 163.8 Ave Q= 0
(2.1) Longitudinal WSE Slope
" " HI FS Rod | WSE
Location River Station
1) M | @ | @
uls 45 101.67| 6.84 | 0.00 | 94.83
dis -35 6.89 | 0.00 | 94.78
Note: Note: Note: Note: Note:
WSEslope=  NA WSE slope = 0.062% WSE slope=  NA WSEslope=  NA WSE slope = NA
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
Meter ID:__ 3602 4099 Meter ID:__ 3602 4099 Meter ID:___NA Meter ID: NA Meter ID:___NA
Propeller ID:___5A Propeller ID:___5A Propeller ID:___NA Propeller ID: ___NA Propeller ID:___NA
Calib#: __0175 Calib #: Calib #: Calib #: Calib #:

7116/2008
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Stream: | Sultan R. 18-Jul-07 19-Jul-07 20-Jul-07
Site:|Reach 1A | sta [ FS [Ground] Depth Vel (ft/s Angle[ ¢q | sta [ FS [Ground] Depth Vel (ft/s) Angle] q | Sta [ FS [Ground] Depth Vel (ft/s) lAngld g
Transect: |6 L@ @ | @) | (1) [Voans] Vos [NVoaod NVos| Ave | (deg) | (cfs) | subs. L@ @ | | () [Vouns| Vos | NVazos|NVas| Ave | (deg) | (cfs) | subs. L | (™ | () [Voans| Vos [NVoans[NVos] Ave |(deg)| (cfs) | subs.
Habitat: |Glide/Run 40 | 227 99.40 126
LWE 46 95.12 | 0.00 | 0.00 0.00 0.00 000 | 288 |[LWP 10 435 97.32 126 |[LWE 6.7 9456 | 0.00 | 0.00 0.00 0.00 0.00 | 288
Survey H | Q 10.0 9350 | 162 | 0.05 0.11 0.11 104 | 767 33 561 96.06 126 10.0 9346 | 1.10 | 0.01 0.01 0.01 005 | 76.7
Date (f) | (cfs) 16.0 9237 | 275 | 0.38 | 0.15 | 0.47 | 0.23 | 0.35 577 | 766 49 656 9511 126 16.0 9246 | 2.10 | 0.05 0.05 0.05 063 | 76.6
7/18/2007 ] 102.01] 480.2 220 91.72 | 340 | 0.49 | 0.25 | 057 | 0.33 | 0.45 9.20 | 677 |[LWE 58 94.80 | 0.00 | 0.00 0.00 0.00 0.00 | 288 220 91.66 | 2.90 [ 012 [0.05| 012 |0.05| 0.09 148 | 67.7
7/19/2007 | 101.67 280.9 280 91.17 | 395 | 0.71 | 0.31 | 0.77 | 0.39 | 0.58 1381 | 87.7 10.0 9348 | 132 | 0.05 0.11 0.11 0.76 | 76.7 28.0 91.16 | 340 | 024 [015| 024 |0.15]| 0.20 398 | 87.7
7/20/2007 |102.02] 163.8 340 91.02 | 410 | 055 | 0.14 | 0.63 | 0.23 | 0.43 10.51 | 87.7 16.0 9250 | 230 | 0.05 0.11 0.11 156 | 76.6 34.0 90.91 | 365 | 020 [ 0.07 | 020 | 007 014 296 | 87.7
400 90.80 | 432 | 0.91 | 0.98 | 0.96 | 1.03 | 1.00 2584 | 68.7 220 91.80 | 3.00 | 0.32 | 0.01| 040 [002[ 021 383 | 67.7 40.0 90.86 | 3.70 | 0.44 [038| 044 | 038 041 9.10 | 687
46.0 90.74 | 438 | 150 | 1.16 | 1.56 | 1.21 | 1.39 3648 | 436 28.0 91.18 | 362 | 0.25 | 0.16 | 0.33 [0.24 | 0.29 6.22 | 87.7 46.0 90.76 | 3.80 | 0.63 [ 0.54 | 063 | 054 | 059 1334 | 436
520 90.92 | 420 | 156 | 1.07 | 162 | 1.12 | 1.37 3458 | 437 34.0 90.90 | 390 | 0.29 | 0.12| 037 [o0.21| 029 6.79 | 87.7 52.0 90.96 | 360 | 067 [ 059 | 067 |059| 063 1361 437
58.0 91.05 | 407 | 159 | 1.18 | 1.65 | 1.23 | 1.44 35.26 | 437 40.0 90.75 | 4.05 | 0.75 | 0.48 | 081 |[056| 0.68 16.62 | 68.7 58.0 91.06 | 350 | 0.65 [ 052 | 065 |052| 059 1229 437
64.0 91.10 | 402 | 158 | 112 | 164 | 117 | 1.41 33.97 | 536 46.0 90.78 | 4.02 | 096 | 0.77 | 101 [083| 0.92 2217 436 64.0 91.06 | 350 | 062 [ 059 | 062 | 059 | 061 1271 536
70.0 91.14 | 398 | 1.64 | 1.33 | 1.70 | 1.39 | 1.55 3692 | 35.6 52.0 90.95 | 385 | 1.12 | 0.78 | 117 [0.84 | 1.00 2321 437 70.0 91.06 | 350 [ 0.73 [ 0.66 | 073 | 0.66 | 0.70 14.60 | 356
76.0 90.97 | 415 | 167 | 1.29 | 1.73 | 1.35 | 1.54 3837 | 366 58.0 91.10 | 370 | 1.02 | 0.82| 1.07 [o087 | 0.97 2159 | 43.7 76.0 91.01 | 355 | 0.74 [ 052 | 074 | 052 063 1342 366
82.0 90.82 | 430 | 1.76 | 1.37 | 1.83 | 1.43 | 1.63 4198 | 36.7 64.0 91.10 | 370 | 0.98 | 0.68 | 1.03 [0.74 | 0.89 19.71| 536 82.0 90.88 | 368 [ 0.79 [0.73 | 079 | 073 | 076 16.78 | 36.7
88.0 90.87 | 425 | 150 | 1.24 | 1.56 | 1.30 | 1.43 36.44 | 36.7 70.0 91.15 | 365 | 1.11 | 071 | 116 [0.77 | 0.97 2119 356 88.0 90.86 | 370 [ 0.70 [ 053 | 070 | 053 | 062 1365 | 36.7
94.0 90.85 | 427 | 152 | 113 | 158 | 1.18 | 1.38 3543 | 36.7 76.0 90.93 | 387 | 1.05 | 081 | 110 [0.86 | 0.98 2283 36.6 94.0 90.86 | 3.70 | 0.64 [ 061 | 064 |061| 063 1388 36.7
100.0 90.85 | 427 | 1.21 | 059 | 1.27 | 0.66 | 0.97 2472 | 3656 82.0 90.90 | 390 | 1.13 | 077 | 118 [083| 1.01 2352 36.7 100.0 90.86 | 3.70 | 047 [ 039 | 047 |039| 043 955 | 36.6
106.0 90.40 | 472 | 0.93 | 0.56 | 0.98 | 0.64 | 0.81 2293 | 786 88.0 90.80 | 4.00 | 0.95 | 0.73| 1.00 [0.79 | 0.90 21.48] 36.7 106.0 90.36 | 4.20 [ 030 [0.19| 030 | 0.9 025 6.17 | 786
112.0 90.67 | 4.45 | 0.63 | 0.27 | 0.70 | 0.35 | 0.53 14.08 | 87.6 94.0 90.90 | 390 | 0.94 | 0.79| 099 o085 0.92 2150 36.7 112.0 9081 | 375 | 014 [0.03| 014 | 003 0.09 191 | 87.6
118.0 91.84 | 328 | 0.46 | 0.35 | 0.54 | 0.43 | 0.49 959 | 87.7 100.0 90.85 | 395 | 0.69 | 0.40 | 0.76 |[0.49 | 0.62 14.70 | 36.6 118.0 91.06 | 350 | 018 [0.07 | 018 |007| 013 263 | 877
124.0 91.92 | 320 | 0.49 | 0.19 | 057 | 0.27 | 0.42 808 | 78.7 106.0 9040 | 4.40 | 055 | 0.26 | 0.63 |[0.34 | 0.49 1281 786 124.0 91.71 | 2.85 | 0.05 [ 0.03| 005 |0.03| 0.04 068 | 78.7
130.0 9210 | 302 | 0.23 | 0.16 | 0.32 | 0.24 | 0.28 419 | 768 112.0 90.95 | 385 | 0.37 | 0.19 | 046 [027| 036 839 | 87.6 130.0 9214 | 2.42 | 0.03 0.03 0.03 036 | 76.8
134.0 93.02 | 210 | 0.05 0.11 0.11 0.98 | 76.6 118.0 91.10 | 370 | 0.27 | 0.23| 035 [032| 033 7.42 | 87.7 134.0 9286 | 1.70 | 0.01 0.01 0.01 0.07 | 766
RWE 138.3 95.12 | 0.00 | 0.00 0.00 0.00 000 | 72.9 124.0 91.70 | 310 | 0.0 | 0.11| 049 [020]| 0.19 356 | 78.7 ||RWE 137.9 94.56 | 0.00 | 0.00 0.00 0.00 0.00 | 729
130.0 9215 | 265 | 0.03 0.07 0.07 0.90 | 76.8
TR6 - Bed profile comparison 134.0 9290 | 1.90 | 0.01 0.02 0.02 0.17 | 76.6
RWE 138.1 94.80 | 0.00 | 0.00 0.00 0.00 0.00 | 72.9
o8 1408 583 95.84 12.6
1437 508 96.59 126
1460 465 97.02 126
97 1 —18-Jul07 RWP 1475 455 9712 126
——19-0ul-07 1525 433 97.34 126
o6 | — aoauior 1575 382 97.85 126
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Stream: Sultan R.
Site: Reach 1A
Habitat: Glide/Run
Transect: 6
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning's  Wetted WSE, Reach 1A, Mainstem, TR-6, Run/Glide Average Vel, Reach 1A, Mainstem, TR-6, Run/Glide
umber elocl n perimeter
(cfs) (f) (F)  (ft/sec) (f) 965 1
70 94.08 0.02 020 097 0367 1289 | E g5q |
100 94.25 0.03 027 0.99 0.282 1298 | § i
125 94.36 0.03 032 101 0239 1305 | € 9551 @
150 94.45 0.04 037 1.02 0209 1310 | i 5.0 & ‘3;
171.8 | 94.52 0.04 042 103 0189 1314 | § 7 | g
180 94.54 0.04 044 1.03 0182 1315 § 945 | g
210 94.63 0.05 049 1.04 0163 1320 | @ ; ‘ Calibrated WSE
250 94.72 0.06 057 1.05 0143 1325 | £ 9404 - ------ Hi s Measured WSE |
2779 | 94.78 0.06 063 106 0132 1329 | = 035 | ! ‘ e —
o | ate ok o T o T 0 400 800 1200 1600 0 400 800 1200 1600
’ ’ ’ ’ ’ ’ Flow (cfs Fl f
370 | 9494 007 079 108 0107 1338 (cs) ow (cts)
445]"107 3282 882 821 182 8822 gjz Fr, Reach 1A, Mainstem, TR-6, Run/Glide VAF, Reach 1A, Mainstem, TR-6, Run/Glide
495 95.11 0.09 1.01 110 0086 13438 031 112 4 ‘ ‘
550 95.23 0.10 1.09 1.09 0082 1354 E 1.10 +
600 95.30 0.11 117 109 0077 1358 | 027 1.08 £
650 95.37 0.11 124 1.09 0073  136.2 é i 106 4
700 | 9543 042 132 109 0070 1365 | 3 27 L olos ! | |
737 95.48 0.12 137 109 0067 1868 | g | 1 _ < | |
780 | 95.53 0143 143 109 0065 1370 | 3 | 1.02 1 l l
840 95.59 0.13 152 110 0062 1373 | % . F 1.00 4 ! !
877 95.63 0.14 157 110 0.060  137.6 : 0.98 + ; ;
900 95.65 0.14 1.60 1.10 0059  137.7 00 f 0.96 + | ‘ | ‘
1000 95.75 0.15 174 110 0055 1382 0 N 400 800 1200 1600
1190 95.91 0.17 1.99 1.10 0049  139.1 Flow (cfs) Flow (cfs)
1260 95.97 0.18 208 110 0047  139.4
143138 3283 812 ;;; 112 ggji ﬁgg Manning's n, Reach 1A, Mainstem, TR-6, Run/Glide WP, , Reach 1A, Mainstem, TR-6, Run/Glide
1500 | 96.14 0.2 239 111 0042 1404 0.40 T 142 ¢
_ 140 ¢
030 - = N
c 2 E
% E 186 oo T
£ 0.20 3 i
g B g
0.10 1 k5 ;
= e
0.00 + e "
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Comparison of Calibrated and Measured WSEs,
Sultan River, Reach 1A, Mainstem, TR-6, Run/Glide
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Stream: Sultan R.
Site: Reach 1A

(3) Meter and propeller D for Velocity Correction

Meter ID: __3602 4099
Propeller ID:___5A
Calib#:__175
7/16/2008
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(3) Meter and propeller D for Velocity Correction

Meter ID: __3602 4099
Propeller ID:___5A
Calib # __175

(3) Meter and propeller D for Velocity Correction

Meter ID: __3602 4099
Propeller ID:___5A
Calib#: __175

Level Loop WSE Survey

(3) Meter and propeller D for Velocity Correction

NA
NA

Meter ID:
Propeller ID:

Date: 7/18/2007 Transect: 5 Date: 7/19/2007 Date: 7/20/2007 Date: 10/21/08 Date: 12/20/08
Habitat:  Riffle Flow: High Habitat: ~ Riffle Flow: Mid Habitat: ~ Riffle Flow: Low Habitat:  Riffle Flow: Highest Habitat: ~ Riffle Flow: Higher
(1) Level Loop Survey (BM & HP) (1) Level Loop Survey (1) Level Loop Survey (1) Level Loop Survey (1) Level Loop Survey
BM/HP BS HI | FS | Elev BM/HP BS HI | FS | Elev BMWHP | BS HI | FS | Elev BM/HP | BS HI | FS | Elev BM/HP | BS HI | FS | Elev
(f) (f) (f) (f) (f) () (f) (f) (f) (f) () (f) (f) (f) (f) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft) (ft)
BM 166 |101.66 100.00] BM 0.76 [100.76 100.00| 99.96 BM 122 [101.22 100.00| 99.94 HP-2 | 290 |10118 98.28 HP-2 | 290 |101.18 98.28
HP-1 363 | 97.13| 97.09 SC2-BM1 486 | 96.32 SC2-BM1 4.86 | 96.32 | 100.00 for SC-2, TR-6 Datum
HP-1 457 | 97.09 Rock 5.09 | 95.67 | 95.63 HP-1 407 | 97.15 | 97.09 SC2-BM2 3.96 | 97.22 | 100.90 for SC-2, TR-6 Datum
TP ™ ™
Rock 532 [100.99 SC2-BM1| 819 [10451 SC2-BM1| 7.9 [10351
HP-1 3.86 | 97.13| 97.09
Rock 7.83 | 93.83 BM 0.99 |100.00| 99.96 Rock 7.04 | 9418 | 94.12 BM 463 | 99.88 BM 3.65 | 99.86
™ HP-1 339 (10052 97.09 | 97.05 TP
Rock 767 |101.50 93.83 HP-2 220 | 98.32| 98.28 Rock 716 |101.28
TP
HP-2 227 [10055 98.28 | 98.24
SC2-BM1 423 | 96.32 | 96.28
HP-1 441 | 97.09 SC2-BM2 335 | 97.20| 97.16 HP-1 419 | 97.09 | 97.03
BM 150 [100.00 BM 133 | 99.95| 99.89
Comment: Comment: Includes tie-in to SC2-TR Comment: Comment: BM 0.08 off - could be from variation in HP-1 elev on 7/19 Comment: BM 0.1 off - could be from variation in HP-1 elev on 7/19
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station
™® URbank| Ave | HI | FS | Rod | WSE |[WSE | Q TR [URbank] Ave | HI | FS | Rod | WSE |WSE| Q TR [URbank] Ave | HI | FS TR [URbank] Ave | HI | FS | Rod | WSE [WSE| Q TR [URbank] Ave
() () () (f) () [ (cfs) | (ft) (f) ) [ @ () ()
L-LWS 10 15 94.97 Left-ch 15 216 [101.28] 6.44 94.84[0481] o0 LCL X X
LMws 87 Left 74 ¥ 230.9| [Leftch 51 101.28| 6.50 94.78 i Lc-M 10355 145 | 95.81
LRWS 134 102 9513 | [Right-ch [ 205 100.71] 530 954195341 o LCR 10355 0.00 | 9596
RLWS 150 142 9577 | 95.77 h| 232 10071 545 95.26 - RC-L 10355 0.00 | 95.76 | 95.26
R-MWS 225 Right 202 9553 [0553] | | [Transiton| 258 100.71] 582 94.89 | 94.89 RC-M 10355 0.96 | 95.40
R-RWS 255 240 9533 | 0533) —° | | Transition| 264 10071 6.06 94.65 | 94.65 RCR 10355 130 | 94.61
Transition 268 Transition 263 94.89 | 94.50 Right Ch 270 100.71( 6.50 94.21 |94.19 30 SC2-L 101.18 0.00 | 95.98 | 95.99
Transition | 281 Transition| 272 94.40 17 | | Rigneen | 281 10071 652 94.19 . AeQ= 0 SC2-R 101.18 0.79 | 9599
Transition | 291 RightCh | 279 9436|9436 RightCh [ 201 100.71| 6.54 94.17 AeQ= 0
Ave Q= 4280 | RightCh | 292 94.35 RightCh | 201 100.71| 6.54 9417
Ave Q= 273.9 Ave Q= 201.9
(2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope
HI | FS | Rod | WSE HI | Fs 2.2) WSE at Side Channel 2, TR-6 2.2) WSE at Side Channel 2, TR-6
Location River Station (f) (ft) Location | _River Station (ft) (ft) (f) Datum of R1A, TR-5 [ [ [ [ [96.32] | [Datum of R1A, TR-5 [ [ [ [ [95.99] |
R-uls 70 100.46] 4.34 R-U/s 0 | Datum of SC-2, TR-6 | | | | |#####] 140 | [Datum of SC-2, TR-6 | | | | [99.67] 60 |
R-dis -60 8.04 R-dis -50 100.48| 8.42 Note: Q=140 estimated from the extended rating curves of SC-2, TR-6 Note: Q=60 estimated from the extended rating curves of SC-2, TR-6
Note: Note: Several measurements for slope in notes Note:
WSE slope = 2.846% WSE slope = 4.590% WSEslope=  NA WSEslope=  NA WSEslope=  NA

(3) Meter and propeller D for Velocity Correction

NA
NA

Meter ID:
Propeller ID:
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Stream: Sultan R 8-0ul-07 9-3ul-07 20u107
Site: Reach 1A Sta | FS Ground (f Depth Vel (1) Angie] q Sta | FS Ground (f Depth Vel (fts) Angle] q Sta | Fs Ground (f Depth Vel (fs) [Angid q
Transect: 5 () () calcd | adj [ model| () [Vouoo] Vos [NVozod NVas| Ave | (deg) | (cfs) | subs. () () [calcd | adj [ model| (1) [Vouos| Vas [NVouns[NVos| Ave | (deg) | (cfs) | subs. () () calcd | adj [ model| () [Vouns| Voo | NVouss[NVoe] Ave |(deg)| (cfs) | subs.
Habitat: Riffle
LWE 76 95.28 | 0.00 | 95.28 | 0.00 | 0.00 0.00 0.00 000 | 676 ||LWE 96 94.97 | 0.00 | 94.97 | 0.00 | 0.00 0.00 0.00 000 | 767 ||LWP 10 090 10038| 0.00 [100.38 326
suvey | HI | Q 130 94.08 | 0.00 | 94.08 | 1.20 | 093 098 098 | 15 | 7.06 | 758 130 94.07 | 0.00 | 9407 | 0.90 | 059 0.66 066 | 15 | 300 | 758 26 136 9992 | 000 | 9992 327
Date cfs) 20.0 93.63 | 0.00 | 93.63 | 1.65 | 1.74 181 181 20.85 | 67.6 20.0 93.67 | 0.00 | 93.67 | 1.30 | 1.06 111 111 20 9.51 | 67.6 50 491 96.37 [ 0.00 | 96.37 67.7
711812007 [10150 4445 27.0 93.78 | 0.00 | 93.78 | 150 | 247 252 252 28.39 | 68.6 27.0 9387 | 0.00 | 9387 | 110 | 238 244 244 | 10 |19.80| 6856 7.7 583 9545 | 000 | 9545 67.6
711912007 |100.99 273.9 350 93.88 | 0.00 | 9388 | 140 | 335 3.38 338 | 10 | 3032 678 350 93.97 | 0.00 | 93.97 | 1.00 | 269 274 274 | 10 [1752| 678 ||LWE 98 9481 | 0.00 | 9481 | 0.00 | 0.00 0.00 0.00 000 | 767
712012007 |101.28 201.9 400 93.38 | 0.00 | 9338 | 1.90 | 335 3.38 338 | 10 | 3165 766 400 9342 | 0.00 | 9342 | 155 | 2.2 235 235 | 10 [17.93 7656 130 9403 | 0.00 | 94.03 | 0.78 | 0.49 057 057 227 | 758
45.0 93.23 | 0.00 | 9323 | 205 | 315 3.18 3.8 3261 | 767 450 93.32 | 0.00 | 9332 | 1.65 | 338 341 341 | 10 |27.74] 767 200 93.71 | 000 | 9371 | 110 | 1.06 111 111 856 | 676
50.0 93.28 | 0.00 | 93.28 | 2.00 | 269 274 274 27.37 | 766 50.0 9332 | 0.00 | 9332 | 1.65 | 227 233 233 | 10 [1893] 766 27.0 93.91 | 0.00 | 9391 | 0.90 | 161 167 167 11.30| 68.6
55.0 93.38 | 0.00 | 93.38 | 1.90 | 433 437 437 4155 | 67.6 55.0 9352 | 0.00 | 9352 | 145 | 333 336 336 2438 67.6 35.0 9401 | 0.00 | 9401 | 080 | 271 276 2.76 14.33| 67.8
60.0 9368 | 0.00 | 93.68 | 1.60 | 455 460 460 36.76 | 67.7 60.0 9372 | 0.00 | 9372 | 1.25 | 438 442 4.42 27.65| 67.7 400 93.46 | 0.00 | 9346 | 1.35 | 3.04 3.08 3.08 20.76| 766
65.0 9358 | 0.00 | 9358 | 1.70 | 315 3.18 3.8 27.04 | 67.6 65.0 93.47 | 0.00 | 9347 | 150 | 3.76 380 380 2848 67.6 45.0 93.36 | 0.00 | 93.36 | 145 | 3.49 352 352 2556 | 76.7
700 9388 | 0.00 | 9388 | 140 | 331 334 334 23.40 | 67.6 700 9387 | 0.00 | 9387 | 110 | 294 298 298 16.38| 67.6 50.0 9341 | 000 | 9341 | 140 | 2.09 215 215 15.08| 766
750 94.03 | 0.00 | 9403 | 1.25 | 321 324 324 20.26 | 67.7 750 9412 | 0.00 | 94.12 | 0.85 | 330 333 333 1417 67.7 55.0 9341 | 000 | 9341 | 140 | 3.18 321 321 2248 67.6
80.0 94.43 | 000 | 9443 | 085 | 218 2.24 2.24 953 | 67.8 80.0 9457 | 0.00 | 9457 | 0.40 | 2.04 210 210 | 10 | 415 | 678 60.0 93.31 | 000 | 9331 | 150 | 275 2.80 2.80 2097 67.7
85.0 94.63 | 0.00 | 94.63 | 0.65 | 321 324 324 1054 | 766 85.0 9467 | 0.00 | 9467 | 0.30 | 252 257 257 | 20 | 362 | 766 65.0 93.76 | 0.00 | 93.76 | 1.05 | 4.16 420 420 22.06| 67.6
90.0 9453 | 000 | 9453 | 0.75 | 0.90 0.95 095 | 40 | 274 | 676 200 94.45 | 0.00 | 94.45 | 0.52 | 087 092 092 | 30 | 208|676 700 93.91 | 0.00 | 9391 | 0.90 | 2.22 2.28 2.28 10.26| 67.6
95.0 94.88 | 0.00 | 94.88 | 040 | 111 1.16 1.16 233 | 676 95.0 94.77 | 0.00 | 94.77 | 0.20 | 0.10 019 019 | 20 |017 | 6756 75.0 94.16 | 0.00 | 94.16 | 0.65 | 2.68 273 213 8.86 | 677
1000 94.98 | 0.00 | 94.98 | 0.30 | 053 061 061 | 25 | 083 | 676 100.0 94.77 | 0.00 | 94.77 | 0.20 | 184 191 191 | 15 | 1.84 | 676 80.0 94.36 | 0.00 | 94.36 | 0.45 | 2.28 234 234 526 | 678
1050 94.88 | 0.00 | 94.88 | 0.40 | 147 153 153 306 | 756 1050 94.77 | 0.00 | 9477 | 0.20 | 0.78 0.84 084 | 15 | o081 | 756 85.0 94.71 | 000 | 9471 010 | 1.07 112 112 056 | 766
1100 94.68 | 0.00 | 94.68 | 0.60 | 0.80 086 0.86 257 | 756 1100 9457 | 0.00 | 9457 | 0.40 | 090 0.95 095 | 15 |092 | 756 %00 9451 | 0.00 | 9451 | 0.30 | 1.09 114 114 086 | 676
1150 95.08 | 0.00 | 95.08 | 0.20 | 0.2 037 0.37 030 | 756 1150 95.02 | 0.00 | 95.02 | -0.05 756 95.0 94.91 | 0.00 | 9491 | 010 67.6
1180 94.98 | 0.00 | 94.98 | 0.30 | 0.03 007 0.07 007 | 756 1180 9482 | 0.00 | 9482 | 0.15 | 030 038 038 012 | 756 97.0 94.56 | 0.00 | 9456 | 0.25 | 0.71 077 077 029 | 656
1220 95.03 | 0.00 | 9503 | 0.25 | 005 011 011 | 70 | 005 | 576 1220 9487 | 0.00 | 9487 | 0.10 | 0.60 067 067 034 | 576 1000 94.91 | 0.00 | 9491 | 010 67.6
1280 95.49 | -0.41 | 95.08 | 0.20 | 0.20 028 0.28 028 | 578 1280 95.74 | -0.80 | 94.94 | 0.03 | 050 058 058 009 | 578 1025 94.41 | 000 | 9441 | 040 | 1.75 182 182 091 | 656
1320 95.34 | -041 | 94.93 | 0.35 | 2.41 247 247 302 | 576 1320 9557 | -0.80 | 94.77 | 0.20 | 032 0.40 040 028 | 576 1050 94.86 | 0.00 | 94.86 | -0.05 756
1350 95.39 | -0.41 | 94.98 | 0.30 | 0.20 028 028 | 80 | 004 | 567 1350 95.77 | -0.80 | 94.97 | 0.00 | 0.00 0.00 0.00 000 | 567 1100 94.56 | 0.00 | 9456 | 0.25 | 0.18 026 0.26 016 | 756
1375 95.49 | -0.41 | 95.08 | 0.20 | 1.72 178 178 116 | 567 1375 95,67 | -0.80 | 94.87 | 0.10 | 0.20 0.28 0.28 004 | 567 1150 95.01 | 0.00 | 95.01 | -0.20 756
1415 95.39 | -0.41 | 94.98 | 0.30 | 0.76 082 0.82 049 | 756 1415 95.97 | -0.80 | 95.17 | -0.20 756 1160 94.66 | 0.00 | 94.66 | 0.15 | 0.39 048 0.48 007 | 756
1440 96.19 | -0.41 | 95.78 | -0.50 758 144.0 96.47 | -0.80 | 95,67 | -0.70 75.8 1180 94.96 | 0.00 | 94.96 | 015 756
1465 95.39 | -0.41 | 94.98 | 0.30 | 056 0.64 064 043 | 758 1465 95,67 | -0.80 | 94.87 | 0.10 | 0.00 0.00 0.00 000 | 758 1200 94.71 | 000 | 9471 | 0.10 | 0.05 011 011 001 | 656
1510 95.64 | -0.41 | 95.23 | 0.05 | 0.10 019 0.19 005 | 757 ||RWE 1494 95.77 | -0.80 | 94.97 | 0.00 | 0.00 0.00 0.00 000 | 757 ||RWE 1217 9481 | 0.00 | 9481 | 0.00 | 0.00 0.00 0.00 000 | 576
RWE 1565 95,69 | -0.41 | 95.28 | 0.00 | 0.00 0.00 0.00 0.00 | 456 || wp 1280 579 95.49 | 000 | 95.49 57.8
we LWE 1887 9553 | -0.56 | 94.97 | 0.00 | 0.00 0.00 0.00 000 | 576 1320 566 9562 | 0.00 | 9562 576
LWE 1791 95.73 | -0.45 | 95.28 | 0.00 | 0.00 0.00 0.00 000 | 727 189.0 95,63 | -0.56 | 95.07 | -0.10 57.6 1350 560 9559 | 0.00 | 9559 56.7
1840 95,63 | -0.45 | 95.18 | 0.10 | 0.03 007 0.07 003 | 577 194.0 9558 | -0.56 | 95.02 | -0.05 57.6 1375 575 9553 | 0.00 | 9553 56.7
189.0 9553 | -0.45 | 95.08 | 0.20 | 1.03 1.08 108 | 45 | 076 | 576 196.0 95.93 | -0.56 | 95.37 | -0.40 57.6 1415 570 9558 | 0.00 | 9558 756
1940 9558 | -0.45 | 95.13 | 0.15 | 0.60 067 067 | 45 | 018 | 576 198.0 95.48 | -0.56 | 94.92 | 0.05 | 0.01 002 002 000 | 765 1440 489 9639 | 0.00 | 9639 758
196.0 96.03 | -0.45 | 9558 | -0.30 576 2000 95.33 | -0.56 | 94.77 | 0.20 | 0.46 054 054 022 | 756 1465 562 9566 | 0.00 | 9566 758
198.0 95.35 | -0.45 | 94.90 | 0.38 | 0.10 019 0.19 007 | 765 2020 95.08 | -0.56 | 9452 | 0.45 | 005 011 011 013 | 756 1510 542 9586 | 0.00 | 9586 751
2000 95.33 | -0.45 | 94.88 | 0.40 | 125 131 131 105 | 756 205.0 95.08 | -0.56 | 9452 | 0.45 | 0.88 093 093 126 | 656 1565 538 9590 | 0.00 | 9590 456
2020 95.08 | -0.45 | 94.63 | 0.65 | 0.08 016 0.16 027 | 756 2080 95.38 | -0.56 | 94.82 | 0.15 | 1.09 114 114 060 | 656 1604 569 9559 | 0.00 | 9550 276
2050 95.03 | -0.45 | 9458 | 0.70 | 063 0.70 0.70 147 | 656 2120 95.13 | -0.56 | 94,57 | 0.40 | 0.07 0.16 016 017 | 656 1636 479 96.49 | 0.00 | 96.49 326
2080 95.13 | -0.45 | 94.68 | 0.60 | 1.04 1.09 1.09 229 | 656 2135 95.18 | -0.56 | 94.62 | 0.35 | 0.72 078 078 068 | 656 || WP 1674 456 96.72 | 0.00 | 96.72 326
2120 95.18 | -0.45 | 94.73 | 0.5 | 0.11 020 0.20 030 | 656 217.0 95.13 | -0.56 | 9457 | 0.40 | 0.20 0.28 028 042 | 656 1705 520 96.08 | 0.00 | 96.08 721
2135 95.13 | -0.45 | 94.68 | 0.60 | 2558 263 263 395 | 656 2210 94.98 | -0.36 | 94.62 | 0.35 | 034 042 042 059 | 658 1750 489 9639 | 0.00 | 9639 721
217.0 95.33 | -0.45 | 94.88 | 0.40 | 056 0.64 064 0.96 | 656 2250 94.78 | -0.36 | 94.42 | 0.5 | 1.28 134 134 184 | 67.6 1778 528 96.00 | 0.00 | 96.00 721
2210 94.85 | -0.11 | 94.73 | 0.5 | 0.49 057 057 141 | 658 2260 94.93 | -0.36 | 9457 | 0.40 | 0.08 0.16 016 020 | 676 1820 567 9561 | 0.00 | 9561 57.7
226.0 94.75 | -0.11 | 94.63 | 0.65 | 083 088 0.88 287 | 676 2310 94.93 | -0.36 | 9457 | 0.40 | 242 248 248 495 | 768 1840 551 9577 | 000 | 95.77 576
2310 94.75 | -0.11 | 94.63 | 0.65 | 1.02 107 1.07 348 | 768 2360 94.93 | -0.36 | 9457 | 040 | 292 2.96 296 | 30 |513 | 768 188.7 568 9560 | 0.00 | 95.60 576
236.0 94.80 | -0.11 | 94.68 | 0.60 | 3.07 3.10 3.10 931 | 768 2410 94.88 | -0.36 | 9452 | 0.45 | 096 101 101 | 30 | 227|758 1940 576 9552 | 0.00 | 9552 576
2410 94.80 | -0.11 | 94.68 | 0.60 | 267 272 272 | 30 | 777 | 758 2475 94.93 | -0.36 | 9457 | 0.40 | 2.6 274 274 | 30 |522 | 757 1960 538 9590 | 0.00 | 9590 576
247.0 94.80 | -0.11 | 94.68 | 0.60 | 2.84 2.88 288 | 30 | 824 | 757 252.0 95.08 | -0.36 | 94.72 | 0.25 | 293 297 297 | 30 | 305 | 757 ||LWE 1974 95.34 | 053 | 94.81 | 0.00 | 0.00 0.00 0.00 000 | 765
2520 94.95 | -0.11 | 94.83 | 045 | 401 405 405 | 30 | 789 | 757 257.0 94.88 | -0.36 | 9452 | 0.45 | 135 141 141 | 30 | 274 | 678 198.0 95.19 | 053 | 94.66 | 0.15 | 0.00 0.00 0.00 000 | 765
257.0 94.70 | -0.11 | 9458 | 0.70 | 275 2.80 2.80 978 | 678 262.0 95.18 | -0.36 | 94.82 | 0.15 | 2.02 209 200 | 30 |092 | 677 2000 95.24 | 053 | 94.71 | 0.10 | 0.0 019 0.19 004 | 756
262.0 95.10 | -0.11 | 94.98 | 0.30 | 146 152 152 114 | 677 2638 95.38 | -0.36 | 95.02 | 0.15 | 1.80 187 187 | 80 | 010 | 577 2020 94.94 | 053 | 94.41 | 040 | 0.14 023 0.23 023 | 756
2638 95.04 | 0.64 | 95.68 | -0.40 57.7 266.0 94.48 | 0.47 | 94.95 | 0.02 | 050 058 058 | 80 | o001 | 577 205.0 95.04 | 053 | 9451 | 0.30 | 0.66 073 0.73 065 | 656
266.0 9454 | 064 | 9518 | 0.10 | 128 134 134 | 80 | 005 | 577 2700 94.30 | 0.47 | 94.77 | 0.20 | 0.10 019 019 | 80 |003 | 757 2080 95.34 | 053 | 94.81 | 0.00 | 0.00 0.00 0.00 000 | 656
2700 94.14 | 064 | 94.78 | 050 | 021 029 029 | 30 | 057 | 757 2750 94.20 | 0.47 | 9467 | 0.30 | 005 011 011 017 | 766 2120 95.00 | 053 | 9456 | 0.25 | 0.22 031 031 021 | 656
2750 94.04 | 0.64 | 94.68 | 0.60 | 025 033 033 | 45 | 011 | 766 2800 9421 | 062 | 9482 | 0.15 | 045 053 053 040 | 766 2135 95.00 | 053 | 9456 | 0.25 | 031 039 0.39 0.25 | 656
280.0 94.00 | 0.64 | 9473 | 055 | 116 121 121 | 45 | 236 | 766 285.0 93.66 | 0.62 | 94.27 | 0.70 | 047 055 055 | 45 | 122 | 678 217.0 95.22 | 053 | 94.69 | 0.12 | 0.05 011 011 005 | 656
285.0 9361 | 0.64 | 94.25 | 103 | 154 160 160 | 45 | 525 | 678 2890 9321 | 062 | 9382 | 115 | 005 011 011 039 | 678 2210 95.14 | 053 | 9461 | 0.20 | 052 0.60 0.60 054 | 658
289.0 93.24 | 0.64 | 9388 | 140 | 007 016 0.16 066 | 678 2010 9331 | 062 | 9392 | 1.05 | 031 0.39 0.39 128 | 67.8 226.0 95.06 | 053 | 9453 | 0.28 | 0.0 019 0.19 0.26 | 676
2910 93.02 | 0.64 | 9366 | 1.62 | 1.02 107 1.07 538 | 678 205.2 9411 | 062 | 9472 | 0.25 | 001 002 002 001 | 678 2310 95.04 | 053 | 9451 | 0.30 | 0.39 048 0.48 01| 768
295.2 94.14 | 064 | 94.78 | 050 | 137 143 143 154 | 678 ||RWE 2963 94.36 | 0.62 | 94.97 | 0.00 | 0.00 0.00 0.00 000 | 647 236.0 95.04 | 053 | 9451 | 0.30 | 247 252 252 379 | 768
RWE 2953 94.64 | 0.64 | 95.28 | 0.00 | 0.00 0.00 0.00 0.00 | 678 2410 95.04 | 053 | 9451 | 0.30 | 0.83 088 0.88 152 | 758
2475 94.79 | 008 | 94.71 | 0.10 | 0.60 067 067 037 | 757
252.0 9479 | 008 | 94.71 | 0.10 | 226 232 232 1.0 | 75.7
TRS - Bed profile comparison 257.0 9459 | -0.08 | 9451 | 030 | 0.24 032 0.32 049 | 67.8
98 262.0 94.60 | 016 | 94.76 | 0.05 | 0.80 086 0.86 011 | 677
2638 95.25 | 0.16 | 95.41 | -0.60 57.7
— 18-3uk07 266.0 94.70 | 0.16 | 94.86 | -0.05 57.7
2700 94.09 | 0.62 | 9471 | 0.10 | 0.00 0.00 0.00 000 | 757
97 1 T 1euko7 2750 94.09 | 0.62 | 9471 | 0.10 | 0.00 0.00 0.00 000 | 766
——20-3uk07 280.0 94.14 | 0.62 | 94.76 | 0.05 | 0.00 0.00 0.00 0.00 | 766
285.0 9360 | 0.62 | 94.31 | 0.50 | 0.05 011 011 025 | 678
- 289.0 93.21 | 0.62 | 9383 | 0.98 | 0.05 011 011 033 | 678
€ 961 2910 93.09 | 0.62 | 9371 | 110 | 0.05 011 011 0.39 | 67.8
S RWE 295.2 9419 | 0.62 | 9481 | 0.00 | 0.00 0.00 0.00 000 | 678
g 2961 447 9624 | 062 | 9687 64.7
2 RWP 297.4 450 9621 | 062 | 9684 616
3 95 1
2
94 1
93 + + + + T
0 50 100 150 200 250 300
Station (ft)
711612008
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Stream: Sultan R.
Site: Reach 1A
Habitat: Riffle
Transect: 5
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning's  Wetted WSE, Reach 1A, Mainstem, TR5, Riffle Average Vel, Reach 1A, Mainstem, TR5, Riffle
umber elocl n perimeter
(cfs) (i) (Fr)  (f/sec) (i) 97.0 1 ; ; 407 ;
70 94.63 0.31 142 080 0.130 774 | € ¥ [ [ [ |
100 | 9468 031 151 081 0137 883 | 55T oo o e 30 l
125 94.72 0.36 1.74 089 0.115 1010 | 96.0 & 0 L )
150 94.76 0.40 1.71 0.88 0.099 1578 | o - F T T T E; 20 tr o
171.8 94.79 0.44 1.86 0.94 0.092 164.7 | § 955 & -§ . |
180 94.80 0.44 1.88 094 0.092 168.4 § ~ 1 e : |
210 94.85 0.46 2.01 0.99 0.088 1770 | @ 950 b Calibrated WSE N e
250 94.91 0.49 217 1.04 0.084 187.7 | € 7 L ! & Measured WSE I ;
277.9 94.96 0.49 223 1.06 0.083 1974 | = 945 I ! ‘ — 00 & { { |
o | e ooy 2T e 2l 0 400 800 1200 1600 0 400 800 1200 1600
’ ’ ’ ’ ’ ' Flow (cfs Fl f
370 95.10 051 235 109 0082 2358 (cfs) ow (cfs)
445]"107 g:;g gig ;ii 118 8822 ;gi; Fr, Reach 1A, Mainstem, TR5, Riffle VAF, Reach 1A, Mainstem, TR5, Riffle
491.4 95.29 0.48 241  1.09 0.089 259.4 06T 121 ; ;
550 95.38 0.46 242  1.09 0.094 262.9 F [ ‘ :
600 95.45 0.44 241 1.08 0.100 2660 | _ 051 1.0 4 | i
650 95.53 0.43 243 107 0103 2687 é r : | |
700 95.61 0.41 243 1.05 0.108 2713 | 3 0471 L oog L ! !
737 95.67 0.41 244 1.05 0.110 2724 | g N S R g 701 | |
780 95.73 0.39 243 103 0115 2736 | 3 T ; | |
840 95.82 0.38 243 1.01 0.120 2747 | % I 0.6 T ! !
877 95.88 0.38 244 101 0.123 275.2 T i ; ;
900 95.92 0.37 243 1.00 0.126 275.6 o1 £ 04 L | | ‘
1000 96.07 0.35 243 0.96 0.134 277.4 0 0 400 800 1200 1600
1190 96.36 0.33 245 0.92 0.146 286.4 Flow (cfs) Flow (cfs)
1260 96.47 0.32 243 0.90 0.152 288.7
143138 3222 ggé gjg 822 812; gggg Manning's n, Reach 1A, Mainstem, TR5, Riffle WP, Reach 1A, Mainstem, TR5, Riffle
1500 96.84 0.3 243 084 0169 294.8 0.24 1 350 1
0.20 4 —~ 300 §
L ES) r
c 016 1 G250 f------—
» [ g r
o1z ¢ 5200 -7
= r E
c r o E
< 0.08 g 150
0.04 = 100 ¢
0.00 + S0 ‘
0 0 400 800 1200 1600
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs,
Sultan River, Reach 1A, Mainstem, TR-5, Riffle

97.0
96.5 +
c
Q
= 96.0 ¢
>
Q
w
Qo
Q
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=
0 955 ¢
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3
=
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94.5 : : : : f : : : : f : : : : f : : : : f f f f
0 200 400 600 800 1000 1200 1400 1600
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7/16/2008 WSE comp 6 - Sultan_ReachlA Mainstem_TR5.xls



Stream: Sultan R.

Site: Reach 1A

Date: 7/18/2007 Transect: 4
Habitat:  Riffle Flow: High

(1) Level Loop Survey (BM & HP)

BM/HP BS HI FS Elev
(ft) (ft) (ft) (ft) (ft)
BM 4.20 104.20 100.00
HP 4.65 | 99.55

Rock 8.49 | 95.71
TP
Rock 8.39 104.10 95.71
HP 455 [ 99.55
BM 4.10 [100.00
Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 7/19/2007

Habitat:  Riffle Flow: Mid
(1) Level Loop Survey
BM/HP BS HI FS Elev
() (ft) (ft) (ft) (ft)
BM 4.42 104.42 100.00
HP 4.86 | 99.56
Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 7/20/2007

Habitat:  Riffle

(1) Level Loop Surve!

Flow:

Low

BM/HP
(ft)

BS
(ft)

HI
(f

FS
(f

Elev

()

BM1

HP1

BM3

HP3

P
HP3

HP2

HP1

BM

3.94

103.94

4.39

100.00

99.55

Comment:

(2) Water Surface Elevation (WSE) Survey

Transect Station Ave Transect Station Ave Transect Station Ave
TR L/R bank| Ave HI FS Rod [ WSE [WSE| Q TR L/R bank | Ave HI FS Rod [ WSE [WSE| Q TR L/R bank| Ave HI FS Rod | WSE |[WSE| Q
(ft) (ft) (ft) (ft) (ft) (M [ () | (cfs) (ft) (ft) (ft) (ft) (ft) (M | () | (cfs) (ft) (ft) (ft) (ft) (ft) (ft) () [ (cfs)
L-LWS 104.10| 7.62 0.00 | 96.48 | 96.47 L-LWS 104.42| 8.19 0.00 | 96.23 | 96.17 L-LWS 10 103.94( 7.95 0.00 | 95.99 | 95.99 161.6
L-MWS 57 7.65 0.00 | 96.45 439.2 L-MWS 8.33 0.00 | 96.09 224.2 L-RWS 95.8 7.96 0.00 | 95.98 i
L-RWS 93 7.61 | 0.00 [ 96.49 L-RWS 8.23 | 0.00 | 96.19 R-LWS 174.9 103.94( 9.02 | 0.00 | 94.92 | 94.99 85
R-LWS 176 104.10| 8.74 | 0.00 | 95.36 | 95.31 R-LWS 104.42| 9.32 | 0.00 | 95.10 [ 95.02 R-RWS 214.5 9.02 | 0.00 | 94.92 )
R-MWS 203 8.79 0.00 | 95.31 66.7 R-MWS 9.33 0.00 | 95.09 235 Ave Q= 170.1
R-RWS 213 8.85 | 0.00 | 95.25 R-RWS 9.56 | 0.00 | 94.86
Ave Q= 505.8 Ave Q= 247.8
(2.1) Longitudinal WSE Slope
. . . HI FS Rod | WSE
Location River Station () () () ()
L-u/s 60 104.10| 7.49 | 0.00 | 96.61
L-d/s -45 8.00 0.00 | 96.10
R-u/s 45 104.10| 8.61 0.00 | 95.49
R-d/s -50 9.50 | 0.00 | 94.60
Note: Left channel WSE determined from rate of change Note: Note:
L-WSE slope = 0.486% WSE slope = NA WSE slope = NA

R-WSE slope = 0.937%
(3) Meter and propeller ID for Velocity Correction
Meter ID: 4099

Propeller ID: 4A
Calib #: NA

7/16/2008
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(3) Meter and propeller ID for Velocity Correction

Meter ID: 4441

Propeller ID: 7A

Calib #: 186

Level Loop WSE Survey

(3) Meter and propeller ID for Velocity Correction

Meter ID: 4441

Propeller ID: 7A

Calib #: 186
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Stream:|Sultan R. 18-Jul-07 19-Jul-07 20-Jul-07
Site:|Reach 1A \ Sta \ FS \Ground adjusted | Depth Vel (ft/s Angle q \ Sta \ FS \Ground Depth Vel (ft/s) Angle[ q \ Sta \ FS \Ground adjusted | Depth Vel (ft/s) Angld q
Transect: |4 [ | | ) [cround| () [Voaos] Vos [NVoood NVos| Ave | (deg) | (cfs) | subs. [ [ () [ @ [Ground| () [Voaos] Vos [NVoaes[NVos] Ave | (deg) | (cfs) | subs. [ | @ | ) |cround| () [Voons] Vos [ NVoaos[NVos] Ave |(deg)| (cfs) | subs.
Habitat: |Riffle 116 115 1.00
L-RWE 83 96.17 | 96.17 | 0.00 | 0.00 0.00 0.00 000 | 267 || LWP = 10 230 101.64 | 101.64 119
Survey | HI | Q 6.9 96.47 | 96.47 | 0.00 | 0.00 0.00 0.00 000 | 62.7 10.0 96.02 | 96.02 | 0.15 | 0.84 0.89 0.89 038 | 276 20 475 9919 | 99.19 11.9
Date () [ (cfs) 10.0 95.97 | 9597 | 050 | 1.02 1.07 1.07 191 | 276 14.0 95.77 | 95.77 | 0.40 | 0.36 0.42 0.42 059 | 85.7 40 675 9719 | 97.19 125
7/18/2007 505.8 14.0 95.77 | 95.77 | 0.70 | 0.67 0.72 0.72 177 | 85.7 17.0 9557 | 9557 | 0.60 | 0.88 0.93 0.93 1.95 | 76.6 60 696 96.98 | 96.98 62.7
7/19/2007 247.8 17.0 9555 | 9555 | 0.92 | 1.51 157 157 505 | 76.6 21.0 95.45 | 95.45 | 0.72 | 1.05 1.10 1.10 3.7 | 86.7 80 7.77 9617 | 96.17 26.7
7/20/2007 |103.94] 170.1 21.0 95.47 | 9547 | 1.00 | 2.22 2.29 2.29 9.16 | 86.7 25.0 94.82 | 94.82 | 1.35 | 2.04 211 211 11.37| 87.7 |[L-RWE 10.0 95.99 | 95.99 | 0.00 | 0.00 0.00 0.00 0.00 | 27.6
250 94.77 | 94.77 | 1.70 | 3.16 3.23 3.23 21.98 | 87.7 29.0 9457 | 9457 | 1.60 | 2.26 2.33 2.33 16.74 | 87.6 14.0 9581 | 95.81 | 0.18 | 0.19 0.26 0.26 0.16 | 85.7
29.0 94.47 | 94.47 | 2.00 | 3.31 3.38 3.38 3045 | 87.6 34.0 94.67 | 94.67 | 150 | 2.48 2.54 2.54 17.16 | 86.6 17.0 95.69 | 95.69 | 0.30 | 0.86 0.91 0.91 095 | 76.6
34.0 94.12 | 9412 | 235 | 4.37 446 4.46 47.14 | 86.6 38.0 94.87 | 94.87 | 1.30 | 0.99 1.04 1.04 540 | 786 21.0 95.49 | 95.49 | 0.50 | 0.88 0.93 0.93 1.86 | 86.7
38.0 94.17 | 9417 | 230 | 5.25 5.36 5.36 49.27 | 786 42,0 9457 | 9457 | 1.60 | 2.88 2.93 2.93 18.78| 786 25.0 94.84 | 94.84 | 115 | 0.87 0.92 0.92 423 | 877
42.0 94.47 | 94.47 | 2.00 | 3.09 3.16 3.16 25.30 | 78.6 46.0 94.47 | 94.47 | 170 | 2.25 2.32 2.32 1574 787 29.0 9459 | 9459 | 1.40 | 1.89 1.96 1.96 12.32| 87.6
46.0 94.37 | 94.37 | 2.0 | 3.36 343 3.43 28.84 | 78.7 50.0 94.07 | 94.07 | 2.10 | 2.16 2.23 2.23 18.70 | 86.6 34.0 94.69 | 94.69 | 1.30 | 2.25 2.32 2.32 1354 86.6
50.0 94.07 | 94.07 | 2.40 | 3.12 3.19 3.19 30.65 | 86.6 54.0 94.37 | 94.37 | 1.80 | 2.71 2.77 2.77 19.93| 67.6 38.0 94.89 | 94.89 | 1.10 | 2.01 2.08 2.08 9.13 | 78.6
54.0 94.27 | 94.27 | 220 | 381 3.89 3.89 34.20 | 67.6 58.0 9432 | 94.32 | 1.85 | 2.83 2.89 2.89 21.35| 78.7 42,0 9464 | 9464 | 135 | 1.97 2.04 2.04 10.99 | 78.6
58.0 94.20 | 94.20 | 227 | 3.00 3.07 3.07 27.89 | 78.7 62.0 9492 | 9492 | 1.25 | 2.59 2.65 2.65 13.25| 86.6 46.0 94.49 | 94.49 | 150 | 2.76 2.82 2.82 16.90 | 78.7
62.0 94.92 | 9492 | 155 | 3.36 343 343 21.28 | 86.6 66.0 94.42 | 94.42 | 1.75 | 2.30 2.36 2.36 17.59| 75.7 50.0 94.09 | 94.09 | 1.90 | 1.79 1.86 1.86 14.10| 86.6
66.0 94.42 | 94.42 | 2.05 | 291 2.98 2.98 25.98 | 75.7 705 94.87 | 94.87 | 1.30 | 2.01 2.08 2.08 10.80 | 78.6 54.0 9439 | 9439 | 160 | 1.75 1.81 1.81 11.62| 67.6
705 94.77 | 9477 | 170 | 3.21 3.28 3.28 22.32 | 786 74.0 94.87 | 94.87 | 1.30 | 2.02 2.09 2.09 1017 56.6 58.0 9429 | 9429 | 1.70 | 2.21 2.28 2.28 1547 78.7
74.0 94.79 | 94.79 | 1.68 | 2.36 243 243 1532 | 56.6 78.0 95.17 | 95.17 | 1.00 | 2.08 2.15 2.15 858 | 57.6 62.0 94.94 | 9494 | 1.05 | 2.61 2.67 2.67 11.22| 86.6
78.0 95.15 | 9515 | 1.32 | 2.12 2.19 2.19 1157 | 576 82.0 95.17 | 95.17 | 1.00 | 1.65 171 171 6.86 | 47.6 66.0 94.44 | 94.44 | 155 | 1.40 1.46 1.46 9.62 | 75.7
82.0 9512 | 9512 | 1.35 | 225 2.32 2.32 12.54 | 47.6 86.0 95.47 | 95.47 | 0.70 | 1.30 136 1.36 3.80 | 746 705 94.89 | 94.89 | 1.10 | 2.05 2.12 212 | 931|786
86.0 95.47 | 95.47 | 1.00 | 1.90 1.97 1.97 7.87 | 746 90.0 95.67 | 95.67 | 050 | 0.69 0.74 0.74 148 | 736 74.0 94.89 | 94.89 | 1.10 | 1.68 174 174 7.20 | 56.6
90.0 9559 | 9559 | 0.88 | 1.55 161 161 567 | 736 94.0 9592 | 95.92 | 0.25 | 0.47 053 053 043 | 366 78.0 95.19 | 95.19 | 0.80 | 1.66 172 172 552 | 57.6
94.0 9592 | 9592 | 055 | 1.25 131 131 234 | 3656 96.5 96.12 | 96.12 | 0.05 | 0.00 0.00 0.00 0.00 | 265 82.0 95.19 | 95.19 | 0.80 | 1.42 1.48 1.48 474 | 476
96.5 96.07 | 96.07 | 0.40 | 0.53 0.58 0.58 067 | 265 || L-LWE 97.0 96.17 | 96.17 | 0.00 | 0.00 0.00 0.00 0.00 | 265 86.0 95.49 | 95.49 | 050 | 0.92 0.97 0.97 1.94 | 746
99.8 96.47 | 96.47 | 0.00 | 0.00 0.00 0.00 000 | 27.6 90.0 95.69 | 95.69 | 0.30 | 0.63 0.68 0.68 082 | 736
R-RWE 1733 95.02 | 96.17 | 0.00 | 0.00 0.00 0.00 0.00 | 326 94.0 95.94 | 9594 | 0.05 | 0.00 0.00 0.00 0.00 | 36.6
172.8 95.31 | 96.47 | 0.00 | 0.00 0.00 0.00 000 | 32.6 174.0 94.72 | 95.87 | 0.30 | 0.65 0.70 0.70 0.39 | 345 [|L-LWE 95.0 95.99 | 95.99 | 0.00 | 0.00 0.00 0.00 0.00 | 36.6
174.0 94.79 | 9595 | 052 | 0.75 0.80 0.80 088 | 345 177.0 94.67 | 95.82 | 0.35 | 1.08 113 113 119 | 437 958 7.96 9598 | 95.98 26.5
177.0 94.71 | 9587 | 0.60 | 1.59 1.65 1.65 297 | 437 180.0 94.62 | 95.77 | 0.40 | 0.74 0.79 0.79 095 | 54.7 1000 7.44 96.50 | 96.50 27.6
180.0 94.69 | 9585 | 0.62 | 1.93 2.00 2.00 372 | 547 183.0 94.62 | 95.77 | 0.40 | 0.93 0.98 0.98 117 | 56.6 1100 6.68 97.26 | 97.26 128
183.0 94.69 | 9585 | 0.62 | 1.96 2.03 2.03 3.77 | 56.6 186.0 94.37 | 9552 | 0.65 | 1.17 1.22 1.22 2.39 | 657 1200 569 98.25 | 98.25 11.9
186.0 94.43 | 9559 | 0.88 | 2.04 211 211 557 | 65.7 189.0 94.20 | 95.35 | 0.82 | 1.56 1.62 1.62 3.99 | 65.7 150.0 497 98.97 | 98.97 11.9
189.0 9421 | 9537 | 110 | 2.61 2.68 2.68 8.85 | 65.7 192.0 94.12 | 95.27 | 0.90 | 1.58 164 164 444 | 56.7 1540 534 98.60 | 98.60 456
192.0 94.16 | 9532 | 1.15 | 2.88 2.95 2.95 10.18 | 56.7 195.0 94.42 | 9557 | 0.60 | 1.76 1.83 1.83 3.29 | 56.7 166.0 534 98.60 | 98.60 355
195.0 94.41 | 9557 | 0.90 | 2.64 271 271 7.32 | 56.7 198.0 94.22 | 95.37 | 0.80 | 1.28 1.34 1.34 2.94 | 656 169.0 715 96.79 | 97.79 36.7
198.0 9421 | 9537 | 110 | 1.73 1.79 1.79 543 | 65.6 200.5 94.22 | 95.37 | 0.80 | 0.55 0.61 0.61 097 | 65.7 [|R-RWE 1733 94.99 | 95.99 | 0.00 | 0.00 0.00 0.00 0.00 | 326
200.5 94.29 | 9545 | 1.02 | 0.97 1.02 1.02 2,09 | 65.7 202.0 94.37 | 9552 | 0.65 | 0.29 0.35 0.35 051 | 76.6 174.0 94.89 | 95.89 | 0.10 | 0.09 0.25 0.25 0.05 | 345
202.0 94.43 | 9559 | 0.88 | 1.89 1.96 1.96 3.88 | 76.6 205.0 9432 | 95.47 | 0.70 | 0.16 0.22 0.22 047 | 827 177.0 94.81 | 9581 | 018 | 0.55 0.61 0.61 033 | 43.7
205.0 94.41 | 9557 | 0.90 | 0.10 0.21 0.21 055 | 82.7 208.0 9457 | 95.72 | 0.45 | 0.29 0.35 035 | 45 | 034 | 867 180.0 94.79 | 95.79 | 0.20 | 0.00 0.00 0.00 0.00 | 54.7
208.0 9453 | 9569 | 0.78 | 1.25 131 131 3.06 | 86.7 211.0 94.82 | 95.97 | 0.20 | 0.00 0.00 0.00 0.00 | 73.8 183.0 94.78 | 9578 | 0.21 | 0.42 0.48 0.48 0.30 | 56.6
211.0 94.86 | 96.02 | 0.45 | 0.70 0.75 0.75 102 | 738 214.0 94.92 | 96.07 | 0.10 | 0.55 0.61 061| 5 |018] 735 186.0 9454 | 9554 | 045 | 0.88 0.93 0.93 1.25 | 65.7
214.0 95.01 | 96.17 | 0.30 | 1.31 1.37 1.37 123 | 735 217.0 95.01 | 96.16 | 0.01 | 0.05 0.19 019 | 90 | 0.00 | 736 189.0 9439 | 9539 | 0.60 | 0.91 0.96 0.96 173 | 65.7
217.0 95.11 | 96.27 | 0.20 | 1.07 112 112 | 30 | 058 | 736 220.0 9497 | 96.12 | 0.05 | 0.15 0.22 022 | 45 | 002 736 192.0 94.26 | 9525 | 0.74 | 0.82 0.87 0.87 1.92 | 56.7
220.0 94.93 | 96.09 | 0.38 | 0.51 0.56 056 | 30 | 055 | 736 2230 94.67 | 95.82 | 0.35 | 0.00 0.00 0.00 0.00 | 75.6 195.0 9459 | 9559 | 0.40 | 0.99 1.04 1.04 1.25 | 56.7
2230 94.71 | 95.87 | 0.60 | 0.20 0.30 0.30 054 | 75.6 226.0 94.62 | 95.77 | 0.40 | 0.00 0.00 0.00 0.00 | 56.7 198.0 9439 | 9539 | 0.60 | 0.57 0.63 0.63 1.03 | 65.6
226.0 94.61 | 9577 | 0.70 | 0.05 0.16 0.16 034 | 56.7 229.0 94.62 | 95.77 | 0.40 | 0.18 0.24 0.24 0.29 | 456 200.5 9439 | 9539 | 0.60 | 0.32 0.38 0.38 0.46 | 65.7
229.0 9461 | 9577 | 0.70 | 0.95 1.00 1.00 211 | 456 2320 94.62 | 95.77 | 0.40 | 0.00 0.00 0.00 0.00 | 346 202.0 94.49 | 95.49 | 050 | 0.14 0.22 0.22 | 45 | 0.18 | 76.6
2320 9451 | 9567 | 0.80 | 1.02 1.07 1.07 2,02 | 346 ||R-LWE 232.8 95.02 | 96.17 | 0.00 | 0.00 0.00 0.00 0.00 | 837 205.0 94.49 | 95.49 | 050 | 0.00 0.00 0.00 0.00 | 82.7
233.7 95.31 | 96.47 | 0.00 | 0.00 0.00 0.00 0.00 | 83.7 208.0 94.74 | 9574 | 0.25 | 0.00 0.00 0.00 0.00 | 86.7
| | y 211.0 94.82 | 96.07 | 0.00 | 0.00 0.00 0.00 0.00 | 73.8
| TR4 - Bed profile comparison i TR4 - Bed profile comparison (Adjusted Elevation) 2140 94.92 | 96.16 | 0.00 | 0.00 0.00 0.00 0.00 | 735
L 102 | 217.0 95.01 | 96.12 | 0.00 | 0.00 0.00 0.00 0.00 | 73.6
|| I 220.0 94.97 | 9582 | 0.00 | 0.00 0.00 0.00 0.00 | 73.6
|| [l 2230 94.84 | 95.84 | 015 | 0.00 0.00 0.00 0.00 | 75.6
101 101 226.0 94.79 | 95.79 | 0.20 | 0.00 0.00 0.00 0.00 | 56.7
|l —18-Jul07 I —18-Jul-07 229.0 94.77 | 9577 | 0.22 | 0.00 0.00 0.00 0.00 | 456
100 —1%-Jul-07 | —19-Jul-07 2320 94.79 | 95.79 | 0.20 | 0.00 0.00 0.00 0.00 | 34.6
| | ——20-Jul-07 Il ———20-Jul-07 R-LWE 232.8 94.99 | 95.99 | 0.00 | 0.00 0.00 0.00 0.00 | 837
|| [l 2345 803 9591 | 96.91 175
|| € 99 | € 99 2360 750 96.44 | 97.44 12.8
Ll s Il s RWP 2385 6.72 97.22 | 98.22 119
i g 98 i g 98 Right Channel
T ) T
H o Right Channel Ho
H & 97 g 97 Left Channel
[ Left Channel i
[ 9% [ Il 96
Il 95 H 95
|| 94 Y | t t i 94 T t t t
H 0 50 100 150 200 250 || 50 100 150 200 250
| | Station (ft) (| Station (ft)
I I I I I I
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Stream: Sultan R.
Site: Reach 1A
Habitat: Riffle
Transect: 4
Flow: All
0 Ca\lli\?é?zted ,\ljroukc)]e CVTra_%; VAF Manning's ertted WSE, Reach 1A, Mainstem, TR-4, Riffle Average Vel, Reach 1A, Mainstem, TR-4, Riffle
umbpber elocl n perimeter
(cfs) (ft) (Fr)  (ft/sec) (ft) 975 1 ; ;
70 95.60 0.21 1.02 082 0060 940 | & :
100 | 9573 024 122 086 0052 1034 | §907
125 95.82 0.27 137 089 0047 1138 | § | Q
150 95.89 0.30 150 091 0042 1257 | @ °>° 7 <
171.8 | 95.95 0.31 160 093 0041 1316 | & . © 3
180 95.97 0.32 164 093 0040 1329 g . 2
210 96.04 0.33 176 095 0039 1366 | P [/ o Calibrated WSE
250 96.12 0.35 191 097 0037 1412 | €77 | » Measured WSE
2779 | 96.17 0.36 202 098 003 1440 |3 F Lo 2 T
poodl I A Gl 0 400 800 1200 1600 0 400 800 1200 1600
370 | 9631 040 234 101 0033 1514 Flow (cfs) Flow (cfs)
4‘;“07 ggig 82; ;gg 182 gggi 1222 Fr, Reach 1A, Mainstem, TR-4, Riffle VAF, Reach 1A, Mainstem, TR-4, Riffle
491.4 | 96.46 044 271 1.04 0031 1543 201 ; ;
550 96.52 0.46 289 105 0029 155.8 : | |
600 96.57 0.47 303 106 0029 1573 | _ 15 f-————__ b o]
650 96.62 0.49 315 1.07 0028 1587 é i ! !
700 96.66 0.50 330 1.08 0027 159.9 | 3 woggf ! ‘
737 | 9669 051 339 108 0027 1608 | © S /‘*’_4‘/_
780 96.73 0.52 349 1.09 0026 1619 | 3 i | |
840 96.77 0.54 365 110 0026 1631 | < 05+------- b e bbbt
877 96.80 0.55 373 110 0025 163.9 i | |
900 | 96.82 055 378 110 0025 1643 001 } ‘ } ;
1000 | 96.88 0.58 403 111 0024 1654 0 400 800 1200 1600
1190 | 97.00 0.62 444 113 0023  168.0 Flow Flow (cfs)
1260 | 97.04 063 459 113 0022  169.1 ow (cfs)
1238 g;gz 822 2;8 11‘51 gggi 1323 Manning's n, Reach 1A, Mainstem, TR-4, Riffle WP, Reach 1A, Mainstem, TR-4, Riffle
1500 | 97.16 0.68 509 115 0021 1724 0.08 1 ; 200 ¢
} o 180 £
0.06 { ‘ € :
c [ | L 160 +
» F I g b
£ 004 1 S 140 ¢
c L L o [
g F : 2120 +-f----
002 ¢ ------- T 2100f/ -
L | L
0.00 + l ; ; 80 + B —
0 400 800 1200 1600 0 400 800 1200 1600
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs,
Sultan River, Reach 1A, Mainstem, TR-4, Riffle

97.4
97.2
97.0
96.8
96.6
96.4

96.2

Water Surface Elevation (ft)

96.0

o Measured WSE

95.8

—— Calibrated WSE

95.6

95.4 + 1 1 1 1 \ \ 1
0 200 400 600 800 1000 1200 1400 1600

Flow (cfs)
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Date: 10/21/2007 Date: 12/20/2007

Habitat: Run/Glide Flow: Highest Habitat: Run/Glide Flow: Higher
(1) Level Loop Survey (1) Level Loop Survey
BM/HP BS HI FS Elev BM/HP BS HI FS Elev
(ft) (f) () [ (ft) (f (f (f) (f (f) (f
BM 1.78 |101.78 100.00 BM 2.24 102.24 100.00
HP 2.55 | 99.23 HP 3.01 | 99.23
rock rock
TP TP
rock rock
HP HP
BM BM
Comment: No level loop Comment: No level loop
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
Transect Station Ave Transect Station Ave
TR L/R bank [ Ave HI FS Rod | WSE | WSE Q TR L/R bank [ Ave HI FS Rod | WSE | WSE Q
(ft) M 1 (ft) (M [ (ft) (f) [ (cfs) (ft) (ft) (ft) (ft) (ft) (ft) (f) | (cfs)
3-L 101.78| 4.33 | 0.00 [97.45| 97.48 3-L 102.24 | 6.33 0.64 | 96.55 | 96.61
3-M
3-R 4.27 | 0.00 | 97.51 3-M 8.90 | 3.32 | 96.66
Ave Q= 0 Ave Q= 0
Note: Note:
WSE slope= NA WSE slope = NA
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
Meter ID: NA Meter ID: NA
Propeller ID: NA Propeller ID: NA
Calib #: NA Calib #: NA
7/16/2008
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Stream:[Sultan R. 18-Jul-07 19-Jul-07 20-Jul-07
Site:|Reach 1A [ Sta | FS [Ground] Depth Vel (ft/s Angle[ q [ Sta [ FS |Ground] Depth Vel (ft/s) Angle[ g | Sta [ FS [Ground] Depth Vel (ft/s) [Angld ¢
Transect: 2 L@ | @ | | () [Voaos| Vos [NVoaos NVos| Ave | (deg) | (cfs) | subs. L@ | ) | () | ) [Vouns| Vos [NVoaos [NVos| Ave | (deg) | (cfs) | subs. L@ [ @ | @ | () [Vous] Vos [NVoaos[NVos] Ave |(deg)| (cfs) | subs.
Habitat: |Run/Glide
Survey HI Q LWP 20 247 9853 119
Date (f) | (cfs) 70 335 97.65 11.9
7/18/2007 [101.69 120 370 97.30 11.9
7/19/2007 |101.00 | 262.3 170 378 97.22 11.9
7/20/2007 |101.13] 179.7 220 400 97.00 119
7/17/2007 |101.70 270 416 96.84 11.9
10/21/2007 | 103.47 320 474 96.26 119
12/20/2007 | 103.50 370 518 95.82 11.9
LWE 39.8 95.29 | 0.00 | 0.00 0.00 0.00 0.00 | 75.6 ||LWE 419 95.15 | 0.00 | 0.00 0.00 0.00 0.00 | 756
44.0 95.04 | 0.25 | 0.03 0.12 0.12 013 | 57.7 44.0 95.10 | 0.05 | 0.05 0.19 0.19 0.03 | 577
TR3 - Bed profile comparison 48.0 94.67 | 0.62 | 0.18 0.24 0.24 0.61 | 57.6 48.0 94.77 | 0.38 | 0.05 0.19 0.19 0.29 | 57.6
102 52.0 94.39 | 0.90 | 0.35 0.41 0.41 1.49 | 54.6 52.0 9450 | 0.65 | 0.18 0.24 0.24 0.64 | 54.6
56.0 94.29 | 1.00 | 0.38 0.44 0.44 1.77 | 54.6 56.0 94.37 | 078 | 0.28 0.34 0.34 1.06 | 54.6
101 4 — 19-3ul07 60.0 94.07 | 1.22 | 0.48 0.54 0.54 2.62 | 32.6 60.0 94.17 | 098 | 037 0.43 0.43 170 | 32.6
100 | oo 64.0 93.79 | 150 | 0.65 0.70 0.70 4.22 | 326 64.0 93.90 | 1.25 | 0.40 0.46 0.46 2.32 | 326
68.0 9359 | 1.70 | 0.72 0.77 0.77 5.23 | 32.6 68.0 9373 | 1.42 | 051 0.57 0.57 3.22 | 326
991 72.0 93.37 | 1.92 | 0.82 0.87 0.87 6.67 | 32.6 72.0 9350 | 1.65 | 0.63 0.68 0.68 452 | 326
£ 984 76.0 93.17 | 212 | 0.83 0.88 0.88 7.45 | 32.6 76.0 93.25 | 1.90 | 0.65 0.70 0.70 5.34 | 326
‘g’ o7 ] 80.0 92.99 | 2.30 | 0.88 0.93 0.93 855 | 34.7 80.0 93.07 | 2.08 | 0.66 0.71 0.71 5.93 | 347
= 84.0 9279 | 250 | 1.11 1.16 1.16 11.63 | 34.6 84.0 9293 | 222 | 076 0.81 0.81 7.18 | 346
z 969 88.0 92.64 | 2.65 | 1.40 | 1.07 | 146 |112| 1.29 13.68 | 45.6 88.0 92.70 | 245 | 1.01 1.06 1.06 10.38 | 45.6
T 951 92.0 92.29 | 3.00 | 1.52 | 1.06 | 158 |1.11| 1.35 16.16 | 45.6 92.0 9250 | 265 | 1.17 [ 069 | 122 | 0.74 [ 0.98 1042 | 456
T 96.0 92.14 | 315 | 1.39 | 121 | 145 |127| 1.36 17.11| 54.6 96.0 92.25 | 290 | 121 (088 | 127 |093 110 12.73 | 546
e 944 100.0 91.92 | 337 | 1.69 | 1.37 | 175 | 1.43| 159 21.46 | 537 100.0 92,03 | 312 | 120 [ 099 | 126 |1.04[ 1.15 14.32 | 537
93 4 104.0 9159 | 3.70 | 1.70 | 120 | 176 | 1.26 | 151 22.35| 54.7 104.0 91.70 | 345 | 1.34 [ 112 | 140 | 117 1.29 17.75 | 54.7
92 108.0 91.07 | 422 | 1.79 | 145| 1.86 | 151 | 1.68 28.41| 68.6 108.0 91.33 | 382 | 1.34 [ 110 | 140 |1.15( 1.28 19.49 | 68.6
112.0 90.89 | 4.40 | 221 | 127 | 228 |1.33| 1.80 31.70 | 86.6 112.0 90.95 | 420 | 153 [ 121 | 159 |1.27[ 143 24.01| 86.6
914 116.0 91.22 | 407 | 1.84 | 1.22| 191 |1.28| 159 25.90 | 86.6 116.0 91.35 | 380 | 1.14 [ 075 119 | 0.80 | 1.00 15.14 | 86.6
90 . . . . . . . . . . . . . . . . . 120.0 9157 | 372 [ 143 | 0.73| 149 |078| 113 16.89 | 76.6 120.0 91.65 | 350 | 1.03 [ 047 | 1.08 | 0.53 [ 0.80 11.25| 76.6
20 -10 O 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 124.0 9194 | 335 | 1.19 | 030 ( 1.25 | 0.36| 0.80 10.77 | 78.7 124.0 92.03 | 312 | 0.70 | 0.52 | 0.75 | 0.58 | 0.66 8.29 | 78.7
) 128.0 93.29 | 2.00 | 0.63 0.68 0.68 5.47 | 65.6 128.0 93.40 | 1.75 | 0.39 0.45 0.45 317 | 656
Station (ft) 132.0 93.97 | 1.32 | 0.30 0.36 0.36 2.01 | 75.7 132.0 94.47 | 0.68 | 0.05 0.19 0.19 048 | 75.7
RWE 136.4 570 95.30 [ 0.00 | 0.00 0.00 0.00 0.00 | 76.7 |[RWE 135.4 95.15 | 0.00 | 0.00 0.00 0.00 0.00 | 76.7
1386 4.96 96.04 64.6
1416 346 97.54 27.6
1446 2.24 98.76 27.6
RWP 147.3 0.9 100.31 17.8
7/16/2008
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Stream: Sultan R.

Site: Reach 1A
Habitat: Run/Glide
Transect: 3
Flow: All
Calibrated - Froude Average Manning's  Wetted WSE, Reach 1A, Mainstem, TR-3, Run/Glide Average Vel, Reach 1A, Mainstem, TR-3, Run/Glide
Q WSE Number Velocity VAF n perimeter
(cfs) (o (Fr)___(fusec) (ft 98.0 7 ; w
70 95.00 0.05 0.38 0.80 0.367 90.5 €975 4 [
100 95.03 0.06 0.51 087 0.277 92.0 5 97.0 1 L 7777777777777777777777
125 95.06 0.08 0.63 093 0.226 92.6 ST o
150 95.09 0.09 075 097 0192 932 | 9651 <
171.8 95.12 0.10 0.84 1.00 0.171 93.8 89604 §
180 95.13 0.10 0.88 1.01 0.164 94.0 *g F E
210 | 9518 012 100 104 0145 950 | @ 95 F--o 2 o Calibrated WSE
250 95.25 0.14 1.16 1.06 0.127 96.4 £ 95.0 1 : Ao Measured WSE
277.9 95.30 0.15 126 1.08 0.118 97.3 = 945 + | 1
| wm ool awoim o g M we am we 0w m s
370 | 9547 018 156 110 0099  98.8 Flow (cfs) Flow (cfs)
410 95.56 0.19 1.66 1.09 0.094 99.5 Fr, Reach 1A, Mainstem, TR-3, Run/Glide VAF, Reach 1A, Mainstem, TR-3, Run/Glide
454.7 95.65 0.20 1.78 1.09 0.090 100.3
491.4 95.74 0.20 186 1.08 0.087 101.1 0.30 ¢ 121 ‘ ‘
550 95.93 0.21 194 105 0.087 103.4 025 4 10 L
600 96.07 0.21 2.01 1.02 0.085 1054 | _ T F F
650 96.20 0.21 2.08 1.01 0.084 107.1 é 0.20 0.8+
700 96.32 0.22 216 099 0.082 1086 | 3 b L g6 ,, 7777777
737 96.41 022 220 098 008 1096 | g % g
780 96.51 0.22 226 096 0.081 1107 | 3 010 0.4 £
840 96.65 0.23 233 094 0.080 1122 |+ F [
877 96.73 0.23 237 093 0.079 113.1 0.05 + L
900 | 96.78 0.23 240 093 0079 1136 0.00 £ 004+ } } ‘
1000 96.98 0.24 251 0.90 0.076 119.0 0 400 800 1200 1600 0 400 800 1200 1600
1190 97.33 0.26 270 0.86 0.071 130.8 - ‘ Flow (cfs)
1260 | 9745 026 276 085 0071 1328 ow (cfs)
1330 97.57 0.26 281 083 0.070 134.8 Manning's n, Reach 1A, Mainstem, TR-3, Run/Glide WP, Reach 1A, Mainstem, TR-3, Run/Glide
1400 97.69 0.27 2.86 0.82 0.070 136.5
1500 | 97.84 0.27 294 081 0.069 1378 160 1 ; ;
[ | |
2 140 |
c 3 [
é’) £ 1207
g E 100 :
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Stream: Sultan R.
Site: Reach 1A

Date: 7/18/2007 Transect: 2
Habitat:  Riffle Flow: High
(1) Level Loop Survey (BM & HP)
BM/HP BS HI Fs Elev
(ft) (ft) (ft) (ft) (ft)
BM 1.70 101.70 100.00
RWP 2.67 | 99.03
BM
Comment:

Date: 7/19/2007
Habitat: ~ Riffle Flow: Mid
(1) Level Loop Survey
BM/HP BS HI FS Elev
(ft) (ft) (ft) (ft) (ft)
BM 295 102.95 100.00
RWP 3.93 [ 99.02
BM
Comment: Staff guage = 3.625 inches @ 1500 pm

(2) Water Surface Elevation (WSE) Survey

Date: 7/20/2007

Habitat:  Riffle Flow: Low
(1) Level Loop Surve
BM/HP BS HI FS Elev
(ft) (ft) (ft) (ft) (ft)
BM 314 103.14 100.00
RWP 411 | 99.03
BM
Comment: Staff guage = 2.750 inches @ 1409 pm

(2) Water Surface Elevation (WSE) Survey

Date: 10/21/2007

Habitat: Riffle Flow: Highest
(1) Level Loop Survey
BM/HP BS HI Fs Elev
(ft) (ft) (ft) (ft) (ft)
HP 3.47 103.47 100.00
BM
Comment: No level loop

(2) Water Surface Elevation (WSE) Survey

Date: 12/20/2007

Habitat: Riffle Flow: Higher
(1) Level Loop Survey
BM/HP BS HI FS Elev
(ft) (ft) () [ @ [ @
HP 3.50 103.50 100.00
SC-1, TR-6, Nail 4.41 | 99.09 100 for SC-1, TR6 Datum
BM
Comment: No level loop

(2) Water Surface Elevation (WSE) Survey

(2) Water Surface Elevation (WSE) Survey
Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Transect Station
TR L/Rbank| Ave HI FS Rod | WSE | WSE Q TR L/Rbank [ Ave HI FS Rod | WSE | WSE TR L/Rbank| Ave HI FS Rod | WSE | WSE Q TR L/Rbank [ Ave HI FS Rod TR L/Rbank | Ave HI FS Rod
() () () () @ [ @ [ (@ | (cfs () () () () @ [ @ [ (@ | (cfs (ft) () () (ft) M [ (@ cfs () () () @ () () @ [ @ [ ® | {®
2L 101.70| 7.26 | 0.00 | 94.44 |94.44 4417 2-L 102.95| 8.88 | 0.00 | 94.07 [ 94.06 2503 2-L 142 87 |103.14| 9.29 [ 0.00 | 93.85 1677 2-L 103.47( 7.63 2-M 103.50| 11.56 | 3.48
2-R 7.31 | 0.00 | 94.39 ) 2-R 8.90 | 0.00 | 94.05 ) 2-R 31.4 9.30 | 0.00 | 93.84 ) 2-R 7.43 2-R 10.15 | 1.99
Ave Q= 441.7 Ave Q= 250.3 Ave Q= 167.7 Ave Q= 0.0 Ave Q= 0.0
WSE at Side Channel 1, TR-6 WSE at Side Channel 1, TR-6
Datum of R1A, TR-2 [103.47] 7.49 | 0.00 [ 95.98 | 95.98 Datum of R1A, TR-2 |1oa.5§| 9.07 | 0.97 | 95.40 | 95.40 | |
Note: Note: Note: Datum of SC-1, TR-6 |204.38] 7.49 | 0.00 | 96.89 | 96.89 Datum of SC-1, TR-6 |104.41] 9.07 | 0.97 | 96.31 | 96.31 | 23 |
WsEslope=  NA WsEslope=  NA WsEslope=  NA
Note: Q=70 estimated from extended rating curve of TR-6 in Side Channel 1 Note: Q=23 estimated from rating curve of TR-6 in Side Channel 1
WSE slope = WSE slope =
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
Meter ID:__ 4441 Meter ID:_ 5750 Meter ID:__ 4441 Meter ID:__ 4441 (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
Propeller ID:___7A Propeller ID: __6A Propeller ID: ___7A Propeller ID:__7A
Calib#___NA Calib #:_167 Calib # __186 Calib # ___186 Meter ID:___NA Meter ID:___NA
(Sta >=108) (Sta <=103) Propeller ID: ___NA Propeller ID: ___NA
Calb#__NA Calb#__NA
7/16/2008
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Stream:|Sultan R. 18-Jul-07 19-Jul-07 20-Jul-07
Site:|Reach 1A | sta [ FS [Ground] Depth Vel (ft/s Angle[ ¢q | Sta [ FS [Ground| Depth Vel (ft/s) Angle[ q | Sta [ FS [Ground| Depth Vel (ft/s) lAngld g
Transect: 2 L@ | @) | () [Voans] Vos [NVoaod NVos| Ave | (deg) | (cfs) | subs L@ @ | 0 | () [Vouns] Vos [ NVoaos|NVos| Ave | (deg) | (cfs) | subs L@ @ | @ | [Voans] Vos [NVooos [NVos] Ave |(deg)| (cfs) | subs
Habitat: |Riffle
-18.0 5.02 96.68 119 ||RWE 24.6 94.06 | 0.00 | 0.00 0.00 0.00 0.00 | 61.8 ||[RWP 3.0 7.50 95.64 119
Survey HI Q -80 586 95.84 119 28.0 94.01 | 0.05 | 0.00 0.00 0.00 0.00 | 62.8 80 7.75 9539 119
Date (ft) (cfs) |RWP 3.0 6.13 9557 119 33.0 93.91 | 0.15 | 0.26 0.32 0.32 0.24 | 72.7 130 803 9511 16.9
7/18/2007 [101.70| 441.7 80 6.39 9531 119 38.0 93.66 | 0.40 | 0.57 0.63 0.63 1.25 | 65.6 180 828 94.86 61.6
7/19/2007 |102.95 | 250.3 120 652 95.18 16.9 43.0 93.36 | 0.70 | 0.72 0.77 0.77 2.69 | 56.6 23.0 880 9434 61.8
7/20/2007 (103.14| 167.7 170 6.88 94.82 61.6 48.0 93.26 | 0.80 | 0.87 0.92 0.92 3.68 | 65.6 28.0 9.20 93.94 62.8
10/21/2007 | 103.47 RWE 23.0 94.44 | 0.00 | 0.00 0.00 0.00 0.00 | 61.8 53.0 93.01 | 1.05 | 1.29 1.35 1.35 7.07 | 65.7 314 930 93.84 56.6
12/20/2007 |103.50 28.0 94.04 | 0.40 | 0.34 0.39 0.39 0.78 | 62.8 58.0 92.86 | 1.20 | 0.97 1.02 1.02 6.11 | 67.7 ||RWE 34.1 93.85 | 0.00 | 0.00 0.00 0.00 0.00 | 72.7
33.0 93.94 | 050 | 1.14 1.19 1.19 297 | 75.6 63.0 92.76 | 1.30 | 1.03 1.08 1.08 7.02 | 85.6 35.0 94.00 | -0.15 75.6
38.0 93.69 | 0.75 | 1.13 1.18 1.18 442 | 65.6 68.0 92.76 | 1.30 | 1.00 1.05 1.05 6.82 | 74.7 38.0 93.70 | 0.15 | 0.38 0.44 0.44 0.17 | 65.6
43.0 9344 | 1.00 | 1.31 1.36 1.36 6.81 | 56.6 73.0 92.26 | 1.80 | 1.30 1.36 1.36 12.22 | 56.6 43.0 93.35 [ 0.50 | 0.42 0.48 0.48 1.20 | 56.6
48.0 93.29 | 1.15 | 1.60 1.66 1.66 9.54 | 65.6 78.0 92.16 | 1.90 | 1.35 141 141 13.38 | 76.6 48.0 93.25 | 0.60 [ 0.61 0.67 0.67 2.00 | 65.6
53.0 93.04 | 1.40 | 1.90 1.97 1.97 13.76 | 65.7 83.0 92.51 | 155 | 1.53 1.59 1.59 12.34 | 65.6 53.0 93.00 | 0.85 [ 0.77 0.82 0.82 3.48 | 65.7
58.0 92.94 | 150 | 1.77 1.83 1.83 13.75 | 67.7 88.0 92.01 | 2.05 | 1.50 1.56 1.56 16.01 | 62.7 58.0 92.95 [ 0.90 | 0.96 1.01 1.01 454 | 67.7
63.0 92.84 | 1.60 | 1.93 2.00 2.00 15.97 | 85.6 93.0 91.71 | 235 | 1.73 1.79 1.79 21.09 | 586 63.0 92.83 | 1.02 | 0.76 0.81 0.81 4.12 | 85.6
68.0 92.79 | 165 | 1.73 1.79 179 1478 | 747 98.0 9144 | 262 | 1.71 | 1.36 | 177 |1.42| 1.60 20.92( 75.6 68.0 92.75 | 1.10 | 0.80 0.85 0.85 467 | 747
73.0 92.34 | 2.10 | 2.06 213 213 22.35 | 56.6 103.0 9131 | 275 | 163 | 1.32| 169 |1.38| 154 21.12 | 56.6 73.0 92.25 | 1.60 | 0.92 0.97 0.97 7.75 | 56.6
78.0 92.19 | 225 | 2.07 2.14 2.14 24.06 | 76.6 108.0 9131 | 275 | 158 | 1.32 | 164 |1.38| 151 20.77 | 56.6 78.0 92.15 | 1.70 | 0.97 1.02 1.02 8.66 | 76.6
83.0 92.54 | 1.90 | 2.61 2.69 2.69 25.52 | 65.6 113.0 9131 ( 275 | 161 | 1.26 | 167 |1.32| 1.50 20.56 | 56.6 83.0 92.53 | 1.32 | 1.06 111 111 7.33 | 65.6
88.0 92.04 | 240 | 2.29 2.36 2.36 28.35 | 62.7 118.0 9151 | 255 | 146 | 1.06 | 152 | 1.11| 1.32 16.78 | 64.6 88.0 92.03 | 1.82 | 0.97 1.02 1.02 9.27 | 62.7
93.0 91.74 | 270 | 1.81 | 250 | 1.87 | 2.58 | 2.22 30.03 | 58.6 123.0 91.71 | 235 | 1.29 1.35 1.35 15.83 | 64.7 93.0 91.70 | 2.15 | 1.33 1.39 1.39 14.93 | 58.6
98.0 9144 | 3.00 | 2.06 | 279 [ 2.13 | 2.87 | 2.50 37.48 | 75.6 128.0 91.79 | 227 | 1.27 1.33 1.33 15.06 | 65.7 98.0 91.43 | 242 | 1.13 1.18 118 14.32 | 75.6
103.0 91.34 | 3.10 | 2.02 | 269 [ 2.09 | 2.77 | 2.43 37.63 | 56.6 133.0 92.66 | 1.40 | 0.86 0.91 0.91 6.36 | 78.7 103.0 91.30 | 255 | 1.33 | 0.99 | 1.39 | 1.04 | 1.21 15.48 | 56.6
108.0 9134 | 310 | 1.71 | 214 | 1.77 | 221 | 1.99 30.85 | 56.6 138.0 93.16 | 0.90 | 0.66 0.71 0.71 2.98 | 63.6 108.0 91.36 | 249 | 1.19 1.25 1.25 15.50 [ 56.6
113.0 9134 | 310 | 1.68 | 1.91 [ 1.74 | 1.98 | 1.86 28.83 | 56.6 |[LWE 142.3 94.06 | 0.00 | 0.00 0.00 0.00 0.00 | 63.6 113.0 91.30 | 255 | 1.19 | 0.84 | 1.25 | 0.89 | 1.07 13.61 | 56.6
118.0 9154 | 290 | 1.48 | 212 | 154 | 219 | 1.86 27.02 | 64.6 118.0 91.53 | 232 | 1.15 1.20 1.20 13.97 | 64.6
123.0 91.69 | 2.75 | 1.69 | 1.98 [ 1.75 | 2.05 | 1.90 26.13 | 64.7 123.0 91.73 | 2.12 | 0.93 0.98 0.98 10.38 | 64.7
128.0 91.84 | 260 | 1.12 | 1.93 [ 1.17 | 2.00 | 1.58 20.60 | 65.7 128.0 91.80 [ 2.05 [ 0.90 0.95 0.95 9.73 | 65.7
133.0 92.69 | 1.75 | 1.46 1.52 1.52 1331 | 78.7 133.0 92.65 | 1.20 | 0.74 0.79 0.79 473 | 78.7
138.0 93.19 | 1.25 | 1.08 1.13 113 6.79 | 63.6 138.0 93.15 [ 0.70 | 0.55 0.61 0.61 191 | 636
LWE 142.6 94.04 | 0.40 | 0.00 0.00 0.00 0.00 | 63.6 LWE 142.0 93.85 | 0.00 | 0.00 0.00 0.00 0.00 | 63.6
1434 487 96.83 119 1440 6.22 96.92 119
LWP 1458 3.97 97.73 12.8 LWP 1458 5.21 97.93 12.8
| TR2 - Bed profile comparison
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Stream: Sultan R.
Site: Reach 1A
Habitat: Riffle
Transect: 2
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning's  Wetted WSE, Reach 1A, Mainstem, TR-2, Riffle Average Vel, Reach 1A, Mainstem, TR-2, Riffle
umber elocl n perimeter
(cfs) (ft) (Fr) (ft/sec) (ft)
70 93.36 0.11 0.65 1.04 0.145 935 | E965f------- --
100 93.52 0.13 0.81 1.07 0.123 986 | 5960 f-------4--m e AT __
125 93.63 0.14 093 108 0111 1014 | S et/ z
150 93.72 0.16 1.05 110 0.102 1037 | <
171.8 93.80 0.17 113 110 009 1058 | § >V T T T g
180 93.82 0.17 117 111 0094  106.3 ~§ 3z
210 93.91 0.18 1.28 112 0088 1086 | @ B ity Calibrated WSE |-
250 94.00 0.20 1.44 113 0079 1127 | 8 GO s Measured WSE -
277.9 94.07 0.21 153 113 0076 1153 | = e
o | ey gae S r ool T 0 400 800 1200 1600 0 400 800 1200 1600
370 94.24 0.25 184 116 0067 1176 Flow (cfs) Flow (cfs)
445]"107 gjg; 8;3 22(6) 113 882‘11 ﬁgi Fr, Reach 1A, Mainstem, TR-2, Riffle VAF, Reach 1A, Mainstem, TR-2, Riffle
489.7 94.42 0.28 220 118 0.059 120.0 0.30 T ‘ 1.4 F ; ;
550 94.63 0.27 222 112 0062 1228 F 12+ | |
600 94.76 027 227 109 0062 1245 | _ 0257 o b T~ ]
650 94.90 0.27 231 106 0.063 1279 é : T |
700 95.02 0.27 236 104 0063 1207 | 3 0207 L 08 F -~ H ST
737 95.11 0.27 239 103 0063 1310 | g G So6 - ——- Lo o ___]
780 95.22 0.27 242 101 0064 1334 | 3 T z | |
817 | 9530 027 245 100 0063 1359 | T | 04 F--mmmmmrm e T
877 95.44 0.27 249 0.98 0064 1389 T 02+ | |
900 95.49 0.27 250 0.97 0.064  139.9 0.05 + 00 4 1 1 ‘
ﬂgg 32'(7)3 8-;: ;2; 8-33 8-823 1‘5‘;-2 0 400 800 1200 1600 0 400 800 1200 1600
1260 | 9620 028 271 088 0065 1575 Flow (cfs) Flow (cfs)
143138 32431421 8;2 ;;2 gzg 8822 1232 Manning's n, Reach 1A, Mainstem, TR-2, Riffle WP, Reach 1A, Mainstem, TR-2, Riffle
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Comparison of Calibrated and Measured WSEs,
Sultan River, Reach 1A, Mainstem, TR-2, Riffle
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Stream: Sultan R.
Site: Reach 1A

Date: 7/18/2007 Transect: 1
Habitat:  Riffle Flow: High
(1) Level Loop Survey (BM & HP)
BM/HP BS H | Fs
(ft) (ft) (ft) (ft)
BM 3.66 |103.66
LwP 0.85 |102.81
Comment:

Date: 7/19/2007

Habitat: ~ Riffle Flow: Mid
(1) Level Loop Surve
BM/HP BS HI FS [ Elev
(ft) (ft) (ft) M 1 @
BM 357 [10357 100.00]
Lwp 0.76 |102.81
Comment:

Date: 7/20/2007

Habitat: ~ Riffle Flow: Low
(1) Level Loop Surve
BWHP | BS HI | FS | Elev
(ft) () (ft) () (ft)
BM 381 [103.8]] 100.00
LwP 1.00 |102.81
Comment:

Date: 10/21/2007

Habitat:  Riffle Flow: Highest
(1) Level Loop Survey
BM/HP BS HI FS Elev
(ft) (ft) () () (ft)
HP 3.90 103.90 100.00
nail 3.90 | 100.00
Comment: No Level Loop

Date: 12/20/2007

Habitat:  Riffle Flow: Higher
1) Level Loop Surve)

BM/HP BS HI FS Elev
(ft) () m | ® [
BM 3.84 103.84 100.00
HP 3.85 | 99.99

Comment: No Level Loop

(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave
TR L/Rbank| Ave HI FS Rod | WSE |[WSE| Q TR L/R bank| Ave HI FS Rod | WSE |[WSE| Q TR L/R bank| Ave HI FS Rod | WSE |[WSE| Q TR L/Rbank | Ave HI FS Rod | WSE | WSE Q TR L/R bank | Ave HI FS Rod |WSE | WSE | Q
() () (ft) M [ @ [ @ | @ [ (ft) @ [ @ (ft) (ft) () | (f) M [ M [ ® [ ) (f) () () (f) () (cfs) (ft) @ [ @ [ ) | @ [ ® | @ [(cfs
1-L 103.66| 9.37 | 0.00 | 94.29 | 94.27 4142 1-L 103.57| 9.54 | 0.00 | 94.03 | 94.03 254.2 1L 103.81| 9.95 | 0.00 | 93.86 | 93.83 1473 1L 103.90| 8.45 | 0.00 | 95.45| 95.49 1-L 103.84( 11.44 | 2.56 |94.96( 94.94
1R 9.41 | 0.00 | 94.25 ) 1R 9.55 | 0.00 | 94.02 ) 1R 10.01 | 0.00 | 93.80 ) 1R 8.38 | 0.00 | 95.52 1R 1140 2.47 | 94.91
wve Q= 414.2 Ave Q= 254.2 Ave Q= 147.3 Ave Q= 1750 Ave Q= 950.0
Note: Note: Note: Note: Note:
WSE slope=  NA WSEslope=  NA WSE slope=  NA WSE slope=  NA WSE slope=  NA
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
Meter ID: __4441 Meter ID:__4441 Meter ID: __4441 Meter ID:___NA Meter ID:___NA
Propeller ID: ___7A Propeller ID: ___7A Propeller ID: ___7A Propeller ID:___NA Propeller ID:___NA
calib# ___NA Calib#: __186 Calib # __186 Calib # ___NA Calib#: ___NA
7116/2008
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Stream:[Sultan R. 18-Jul-07 19-ul-07 20-Jul-07
Site:|[Reach 1A [ Sta | FS [Ground] Depth Vel (ft/s Angle][ g | Sta [ FS [Ground| Depth Vel (ft/s) Angle] q | Sta [ FS [Ground] Depth Vel (ft/s) Angle[ q
Transect:|1 L @ | | () [Voans| Vos [NVozos NVos| Ave | (deg) | (cfs) | subs. L@ | () | (® [ () [Vooos] Vos [NVoaos[NVos[ Ave | (deg) | (cfs) | subs. L@ @ | @ | () [Voaos| Vos [NVoans[NVas| Ave | (deg) | (cfs) | subs.
Habitat: |Run
LWE 102 94.27 | 0.00 | 0.00 0.00 0.00 0.00 | 27.6 |[LWE 10.6 94,03 | 0.00 | 0.00 0.00 0.00 000 | 276 ||[LWP 10 521 9860 119
Survey HI Q 14.0 9257 | 1.70 | 0.70 0.75 0.75 754 | 62.7 14.0 92.63 | 1.40 | 0.44 0.50 0.50 399 | 627 30 549 9832 119
Date () | (cfs) 22.0 91.72 | 255 | 146 | 115 | 152 | 1.20 | 1.36 27.80 | 58.6 22.0 91.73 | 230 | 0.85 0.90 0.90 1654 | 58.6 50 585 97.96 119
7/18/2007 [103.66 | 414.2 30.0 9157 | 270 | 1.95 | 1.16 | 2.02 | 1.21 | 162 34.89 | 52.7 30.0 9161 | 242 | 1.43 1.49 1.49 28.86 | 52.7 70 690 96.91 125
7/19/2007 |103.57 | 254.2 38.0 91.87 | 240 | 1.75 181 181 34.85 | 43.7 38.0 9193 | 210 | 1.37 1.43 143 2401 | 437 ||LWE 109 93.83 | 0.00 | 0.00 0.00 0.00 000 | 276
7/20/2007 |103.81 | 147.3 46.0 9222 | 2.05 | 2.08 2.15 2.15 35.20 | 43.7 46.0 9223 | 1.80 | 151 157 157 2264 | 437 14.0 9263 | 1.20 | 0.38 0.44 0.44 295 | 62.7
10/21/2007 | 103.90 54.0 92.47 | 1.80 | 1.96 2.03 2.03 29.18 | 43.7 54.0 92.48 | 155 | 1.27 1.33 1.33 16.46 | 43.7 22.0 9173 | 2.10 | 0.74 0.79 0.79 1324 | 586
12/20/2007 | 103.84 62.0 9267 | 160 | 1.91 1.98 1.98 2529 | 43.7 62.0 9268 | 1.35 | 1.20 1.26 1.26 1356 | 43.7 30.0 9163 | 220 | 0.85 0.90 0.90 15.83 | 52.7
70.0 9297 | 1.30 | 1.66 172 172 17.93 | 437 70.0 92.98 | 1.05 | 1.21 127 1.27 1063 | 43.7 38.0 91.93 | 1.90 | 0.83 0.88 0.88 1336 | 43.7
78.0 93.07 | 1.20 | 161 167 167 16.07 | 437 78.0 93.08 | 095 | 1.13 1.18 1.18 899 | 437 46.0 9223 | 1.60 | 0.86 0.91 0.91 1164 | 437
86.0 93.17 | 110 | 152 158 158 1392 | 437 86.0 93.23 | 0.80 | 0.97 1.02 1.02 6.52 | 437 54.0 9251 | 1.32 | 0.88 0.93 0.93 981 | 437
94.0 9327 | 1.00 | 150 1.56 156 1249 | 437 94.0 93.33 | 0.70 | 0.83 0.88 0.88 492 | 437 62.0 9268 | 1.15 | 0.77 0.82 0.82 753 | 437
102.0 9327 | 1.00 | 131 1.37 137 10.94 | 456 102.0 93.33 | 0.70 | 0.81 0.86 0.86 481 | 456 70.0 92.98 | 0.85 | 0.64 0.69 0.69 472 | 437
110.0 9327 | 1.00 | 1.38 1.44 144 1152 | 437 110.0 93.33 | 0.70 | 0.89 0.94 0.94 526 | 437 78.0 9311 | 072 | 0.72 0.77 0.77 443 | 437
118.0 92.87 | 140 | 134 1.40 1.40 1567 | 457 118.0 9292 | 111 | 1.02 1.07 1.07 9.50 | 457 86.0 93.23 | 0.60 | 0.64 0.69 0.69 3.33 | 437
126.0 9277 | 150 | 1.48 154 154 1850 | 56.6 126.0 92.78 | 125 | 1.15 1.20 1.20 1204 | 56.6 94.0 9333 | 050 | 0.52 0.58 0.58 231 | 437
134.0 92.47 | 1.80 | 1.66 172 172 24.83 | 65.7 134.0 92.48 | 155 | 0.98 1.03 1.03 1276 | 65.7 102.0 93.33 | 050 | 0.72 0.77 077 | 10 | 303 456
142.0 9247 | 180 | 162 1.68 1.68 2424 | 75.6 142.0 92.48 | 155 | 1.26 132 132 1633 | 75.6 110.0 9333 | 050 | 0.58 0.64 064 | 25 | 231 437
150.0 9237 | 1.90 | 1.42 1.48 1.48 2250 | 65.6 150.0 92.38 | 165 | 1.24 1.30 1.30 17.11 | 65.6 118.0 9293 | 0.90 | 0.61 0.67 0.67 479 | 457
158.0 9252 | 1.75 | 146 152 152 2130 | 75.6 158.0 9253 | 150 | 1.13 1.18 1.18 1420 | 75.6 126.0 9278 | 1.05 | 0.73 0.78 0.78 6.54 | 56.6
166.0 93.17 | 1.10 | 0.99 1.04 1.04 8.29 | 76.6 166.0 9321 | 0.82 | 0.75 0.80 0.80 4.75 | 766 134.0 92.48 | 1.35 | 0.61 0.67 0.67 7.8 | 65.7
RWE 1725 9357 | 0.70 | 051 057 0.57 129 | 657 ||RWE 1725 9353 | 050 | 0.12 0.21 0.21 035 | 657 142.0 9253 | 1.30 | 0.88 0.93 0.93 9.66 | 75.6
150.0 9235 | 1.48 | 0.95 1.00 1.00 11.83| 65.6
TR1 - Bed profile comparison 158.0 9253 | 1.30 | 0.90 0.95 0.95 9.87 | 756
9 166.0 93.23 | 0.60 | 0.58 0.64 0.64 277 | 766
RWE 172.5 93.48 | 035 | 0.04 0.16 0.16 019 | 65.7
1750 810 9571 119
1770 7.66 96.15 119
98 1 ——18-3ul-07 1790 7.34 96.47 11.9
181.0 6.99 96.82 119
——19-Jul-07 RWP 1828 6.76 97.05 11.9
o7 ——20-Jul-07 — —
961 N R
=
S — —
g 95 ] —
[}
5 ] N
< 94 4 ] ]
93 + | ]
92 + S N
91 : : : : : : : : : ] —
0 20 40 60 80 100 120 140 160 180 200 —— —
Station (ft)
7/16/2008
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Stream: Sultan R.
Site: Reach 1A
Habitat: Riffle
Transect: 1
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning's  Wetted WSE, Reach 1A, Mainstem, TR-1, Riffle Average Vel, Reach 1A, Mainstem, TR-1, Riffle
umber elocl n perimeter
(cfs) () (Fr)  (ft/sec) () 96.0 1
70 93.48 0.10 0.53 119 0.123 159.4 | € 955 &
100 93.60 0.12 0.66 1.19 0.108 161.2 5 F
125 93.69 0.13 0.76 1.18 0.100 161.6 § 95.0 £ g
150 93.75 0.15 0.86 1.19 0.092 161.8 ﬁ 945 F g
171.8 93.81 0.15 0.93 1.18 0.087 162.0 g ’; 1‘3
180 93.83 0.16 0.96 118 0086  162.1 § 940 | ‘ g
210 93.89 0.17 1.06 1.18 0.080 1624 | @ F | Calibrated WSE
250 93.96 0.19 1.20 119 0.074 162.6 | £ 985+ ----- T o Measured WSE
277.9 94.01 0.20 1.28 1.18 0.070 1628 | = 930 f | ‘ \
o | e o T Ty o 1o 0 400 800 1200 1600 0 400 800 1200 1600
370 94.13 0.23 156 1.19 0061  163.3 Flow (cfs) Flow (cfs)
445]"107 gj;g 8;‘51 123 112 gggg 1223 Fr, Reach 1A, Mainstem, TR-1, Riffle VAF, Reach 1A, Mainstem, TR-1, Riffle
493.2 94.27 0.27 1.90 1.19 0.053 163.9
550 94.39 0.27 1.97 1.14 0.054 164.2
600 94.48 0.27 2.04 1.12 0.054 164.5 =
650 94.57 0.27 2.11 1.09 0.054 164.8 é
700 94.65 0.27 2.18 1.07 0.053 165.1 | 3 w
737 94,71 0.28 2.22 1.05 0.053 165.2 g °>:
780 94.78 0.28 2.27 1.03 0.053 165.5 3
817 94.84 0.28 2.32 1.02 0.053 165.6 °
877 94.92 0.28 2.40 1.00 0.053 165.9
900 94.96 0.28 2.42 0.99 0.053 166.0 {
1000 95.09 0.29 2.54 0.97 0.052 166.4 0 400 800 1200 1600
1160 95.30 0.30 2.71 0.93 0.052 167.1 Flow (cfs Flow (cfs)
1260 | 9541 030 28 091 0051 1674 (cfs)
143138 gggg 821 ;gg ggg 8828 12;; Manning's n, Reach 1A, Mainstem, TR-1, Riffle WP, Reach 1A, Mainstem, TR-1, Riffle
1500 95.67 0.31 306 0.87 0.050 168.2 0.14 T ; 170 1
[ |
c [ ! & 165
é 0.10 ! E —
£ i | 5]
€008+ ---N\------------—-—-—---——- - —----- o ,
= [ | 2 160 -
[ | = 8
1 NG (]
0.06 i : 2
L | L
004 4——————— 155
0 400 800 1200 1600 0
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs,
Sultan River, Reach 1A, Mainstem, TR-1, Riffle

96.0
95.5 +
95.0 +

945 +

Water Surface Elevation (ft)

94.0 —+

O Measured WSE

—— Calibrated WSE

935 +

93.0 : : : : ? : : : : ? : : : : ? : : : — \ \ \
0 200 400 600 800 1000 1200 1400 1600

Flow (cfs)
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Stream: Sultan R,

site: Reach 1A, Side Channel 3
Date: 7/17/2007 Transect: 6 Date: 7/18/2007 Date: 7/19/2007 Date: 712012007 Date: 8/21/2007 Date: 8/23/2007
Habitat: R Flow: Bank Profile Habitat: Riffle Flow: High Habitat:  Riffle Flow: Mid Habitat:  Riffle Flow: Low Habitat:  Riffle Flow: 900 cfs Habitat:  Riffle Flow: 700 cfs
(1) Level Loop Survey (BM & HP) 1) Level Loop Survey (BM & HP) (1) Level Loop Surve (1) Level Loop Surve 1) Level Loop Surve, (1) Level Loop Surve
BMHP | BS HI | FS | Elev BMHP | BS HI | FS | Elev BMHP | BS HI | FS | Elev BMHP | BS H | Fs | Elev BMHP | BS HI | FS | Elev BMHP | BS H | FS | Elev
() ) | () (ft) () (ft) 0] ) | @ (1) () @ | (@ | (@ (1) () M | () (ft) () (ft) () M) | @ () () M | () (ft) ()
BML | 279 [102.79 100.00 BMI | 404 |104.04 10000 BMI | 275 10275 10000 BMI | 285 [10285 100.00 BMI | 414 10414 10000 BMI | 271 |10271 100,00
BM2 302 | 9977 BM2 426 | 9978 BM2 297 | 9978 BM2 308 | 9977 BM2 438 | 99.76 BM2 295 | 9976
P-1 297 | 9974
Comment: Comment. Staff guage = 7.25 inches @ 1335 F Comment. Staff guage = 4.675 inches @ 1155 am Comment. Staff guage = 2.675 inches @ 1420 pm Comment. Staff gauge = 10.25 inches @ 9:05 am Comment. Staff gauge = 9 1/8 inches @ 900 am and 5:30 pm
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
(2) Water Surface Elevation (WSE) Survey
Transect Station Ave Transect Station Ave Transect Station Ave Transect Station | Ave Transect Station Ave Transect Station Ave
TR [URbank] Ave | Wi | Fs | Rod | wsE |wse| @ TR [URbank| Ave | i | FS | Rod |wse |wse| @ TR [URbank| Ave | Wi | FS | Rod |wsE |wsE| @ TR [URbank] Ave | Wi | Fs | Rod | wsE |wse| @ TR [URbank| Ave | Wi | FS | Rod | wse |wse | @ TR [URbank[ Ave | Wi | FS | Rod | wse |wse | o
@ | @ () | @ [ @ | @ | @ [(f 0] () [ @ 1 @ | @ | () | (@ |(cfs) () @ [ @ 1 @ | @ | () | (@ |(cfs) W | @ () @ | @ | @ | @ |(f) () () | @ | @ | @ | ) | ® | (ft) @ 1 0] (ft) () (@) | (cfs)
6L 000 | 0.00 6L 104.04] 5,86 | 0.00 | 98.18 | 98.09] ,, 6L 102.75[ 4.73 | 0.00 | 98.02 [97.89] o 6L 10285] 498 | 0.00 | 97.67|97.73| o 6L 104.14] 6.39 | 0.66 | 98.41 | 9838 6L 10271 485 | 046 | 9832 | 98.27
6R 0.00 6R 605 | 0.00 | 97.9: 6R 499 | 0.00 | 97.76 6R 5.26 | 0.00 | 9759 6R 640 | 061 | 98.35 6M 457 | 029 | 98.43
e Q= AveQ= 424 AveQ= 187 veQ= 9.0 AveQ= 90.7 6R 502 | 053 | 98.22
AveQ= 638
(2.1) Longitudinal WSE Slope (2.1) Longitudinal WSE Slope
HI | FS | Rod | WSE HI Rod | WSE
Lo | o sn | 10 ] 7% | 0 Lo | ] F% ] 0V
uls 50 102.75[ 450 | 000 | 9825 TR 35 10271 556 | 150 | 98.65
| dis -50 | ‘ 102 75‘ 517 ‘ 000 ‘ 9758 ‘ | dis 30 | |1cz.71| 561 | 054 ‘ 9764
Note: Note: Photo #25 looking uls, #26 looking Left to Right across transect, Note: Photo #56 looking uls, #57, 58 looking Left to Right across. Note: Photo #104, 105 looking u/s, #106 looking Left to Right across Note: Photo #1 looking s, #2 looking Left to Right across transect, #3 Photo #58 looking dis, #59 looking Left to Right across transect, #60
#27 looking dis transect, #59 looking dis transect, #107, 108 looking dis looking u/s; No depth and velocity measurements taken Note: staff guage, #61 looking u/s
WsEslope=  NA WSE slope = WSE siope = 0.670% WSE slope = WSE slope = WSE siope = 1.554%

(3) Meter and propeller ID for Velocity Correction

Meter ID: ___NA
Propeler ID:__NA
Calib # __NA
7/16/2008
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(3) Meter and propeller ID for Velocity Correction

Meter ID: __5750.
Propeller D:__6A
167

(3) Meter and propeller ID for Velocity Correction

Meter ID: __5750
Propeler ID:__6A
Calib # _167

(3) Meter and propeller ID for Velocity Correction

Meter ID: __5750
Propeler ID:__6A
Calib # __167

Level Loop WSE Survey

(3) Meter and propeller ID for Velocity Correction

Meter ID:__NA
Propeller ID:__NA
Calib # __NA

(3) Meter and propeller ID for Velocity Correction

Meter ID: __4099.
Propelier ID:__5A
Calib # __175

1-Sultan_Reach 1A_Side Channel 3_TR6.xls




Stream: Sultan R 1730107 18-0u107 15-0u107 20-3u1-07
Site: Reach 1A, Side Chann_Sta | _FS | Ground] Depih Vel (fUs) Angle] g Sta | FS | Ground] Depth Vel (fUs) Ange] g Sta | FS | Ground| Depth Vel (fs) Angle] q Sta | _FS  Ground| Depih Vel (fUs) Angd g
Transect: 6 () () (@ | () [Vous| Voo [NVouod NVas| Ave | (deg) | (cfs) | subs. @ @ (® | ) [Veos] Vo [NVouod NVoa] Ave | (deg) | (cfs) | subs. () () () | () [Vooos| Vos [NVouos| Vs Ave | (deg) | (cfs) | subs. () @ (® | @ [Voud Vor [NVoans| NVos| Ave |(deg)| (cfs) | subs.
Habitat: Riffle
RWP 20 132 10147 119 RWE 18.0 97.89 | 0.00 | 0.00 0.00 0.00 000 | 676 ||RWE 180 97.73 | 0.00 | 0.00 0.00 0.00 000 | 67.6
suvey | HI | Q 50 279 10000 119 190 97.69 | 0.20 | 2.78 286 286 200 | 676 190 9758 | 0.15 | 022 0.29 0.29 009 | 67.6
Date ft) (cfs) 7.0 323 99.56 119 22.0 97.54 | 035 | 1.17 122 122 128 | 76.8 220 97.63 | 0.10 | 1.75 181 181 054 | 76.8
711772007 |102.79 90 342 9937 119 250 97.39 | 050 | 107 112 112 084 | 676 250 97.48 | 0.25 | 054 058 058 022 | 676
711812007 |104.04 424 110 405 9874 119 280 98.04 999 280 98.04 999
711912007 [10275 187 130 430 9849 119 310 98.04 999 310 98.04 999
71202007 [10285 9.0 152 495 97.84 119 340 97.64 | 0.25 | 0.68 073 073 027 | 786 340 9738 | 035 | 027 033 033 017 | 786
8/21/2007 |104.14 RWE 676 ||RWE 160 98.09 | 0.00 | 0.00 0.00 0.00 000 | 67.6 370 97.69 | 0.20 | 0.99 104 104 031 | 889 370 97.43 | 030 | 025 032 032 014 | 889
8123/2007 [102.71 190 9759 | 050 | 259 259 259 389 | 67.6 400 98.69 889 400 98.69 889
220 9759 | 050 | 1.63 163 163 245 | 768 43.0 97.34 | 055 | 0.6 071 071 059 | 889 430 9723 | 050 | 020 0.28 0.28 021 | 889
250 97.49 | 0.60 | 0.44 0.44 044 079 | 67.6 46.0 97.39 | 050 | 114 119 119 178 | 878 4.0 9723 | 050 | 0.79 0.84 0.84 127 | 878
LWE 914 473 9806 658 280 98.04 | 005 | 1.40 140 140 021 | 999 49.0 97.49 | 0.40 | 0.86 0.1 091 110 | 786 490 97.48 | 0.25 | 019 0.28 0.28 021 | 786
919 431 9848 119 310 98.04 | 005 | 1.40 140 140 021 | 999 520 97.24 | 065 | 043 047 047 091 | 868 520 9723 | 050 | 043 0.24 0.24 035 | 868
932 415 9364 119 340 97.49 | 060 | 1.98 198 198 356 | 786 55.0 97.39 | 050 | 0.86 0.1 091 137 | 868 550 97.43 | 030 | 1.00 105 105 095 | 868
950 397 9882 119 37.0 97.79 | 030 | 2.06 206 206 093 | 889 58.0 97.19 | 0.70 | 0.94 0.99 099 209 | 875 580 97.13 | 0.60 | 063 0.68 0.68 122 | 875
1000 373 99.06 119 400 98.69 | -0.60 889 610 97.19 | 0.70 | 0.70 075 075 158 | 876 610 97.23 | 050 | 064 0.69 0.69 103 | 87.6
1050 303 99.76 119 430 97.44 | 065 | 0.86 0.86 086 084 | 889 64.0 96.99 | 0.90 | 0.66 071 071 192 | 878 640 9698 | 0.75 | 055 0.60 0.60 134 | 878
1090 317 99.62 119 46.0 97.44 | 065 | 2.18 218 218 425 | 878 67.0 97.09 | 0.80 | 0.22 0.29 029 070 | 878 670 97.08 | 0.70 | 021 0.29 0.29 061 | 87.8
1140 326 9953 119 49.0 97.49 | 060 | 1.70 170 170 306 | 786 700 97.39 | 050 | 0.56 061 061 091 | 878 700 97.28 | 0.45 | 036 041 041 055 | 87.8
LWP 1107 301 99.78 119 520 9729 | 080 | 1.31 131 131 314 | 868 730 9759 | 0.30 | 0.40 0.44 044 020 | 766 730 97.48 | 0.25 | 047 0.27 0.27 010 | 766
55.0 9729 | 080 | 1.23 123 123 295 | 868 76.0 97.94 876 760 97.94 876
TR - Bed profile comparison 58.0 9699 | 1.10 | 1.24 124 124 400 | 875 79.0 97.69 | 0.20 | 0.82 0.87 087 026 | 868 790 9763 | 0.10 | 005 0.7 0.7 003 | 868
610 9724 | 085 | 101 101 101 258 | 87.6 820 97.69 | 0.20 | 0.92 0.97 097 058 | 876 820 97.73 | 0.00 | 0.00 0.00 0.00 000 | 87.6
1020 64.0 97.04 | 105 | 0.98 0.98 098 309 | 878 85.0 97.79 | 0.10 | 0.00 0.00 0.00 000 | 878 850 97.73 | 0.00 | 0.00 0.00 0.00 000 | 87.8
67.0 9729 | 0.80 | 0.91 091 091 218 | 87.8 88.0 97.89 | 0.00 | 0.36 041 041 000 | 878 880 98.19 878
1015 1 700 9734 | 075 | 055 055 055 124 | 878 |[LWE 910 97.89 | 0.00 | 0.00 0.00 0.00 000 | 658 ||LWE 910 97.73 | 0.00 | 0.00 0.00 0.00 000 | 658
R 730 9769 | 040 | 0.77 077 077 092 | 766
76.0 9794 | 0.5 | 0.38 0.38 038 017 | 876
101.0 1 T Aeukr 79.0 9759 | 050 | 051 051 051 077 | 868
——20uk07 820 9754 | 055 | 0.32 032 032 053 | 87.6
1005 —17-0u107 85.0 97.79 | 030 | 1.29 129 129 058 | 87.8
88.0 98.19 | -0.10 87.8
LWE 912 97.89 | 020 | 0.00 0.00 0.00 000 | 658
100.0
§ 995
g
3
@ 99.0
g
98.5
98.0
97.5
97.0
96.5 + + t + + + + + +
0 10 20 30 20 50 60 70 80 9 100 110 120
Station (ft)
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Stream:

Sultan R.

Site: Reach 1A, Side Channel 3
Habitat: Riffle
Transect: 6
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAE Manning's  Wetted WSE, Reach 1A, Side Channel 3, TR-6, Riffle Average Vel, Reach 1A, Side Channel 3, TR-6, Riffle
umber elocl n perimeter
(cfs) (i) (Fr)  (f/sec) (i) 99.0 1 30 ¢
3 97.55 0.14 039 090 0.121 329 | € i o5 f
5 97.63 0.16 046 0.81 0.105 437 | §985 1 T
8.2 97.72 0.17 055 0.85 0.102 491 | 8 [ g 201
10 97.76 0.18 059 0.88 0.099 51.6 | o r < i
98.0 - 2 15+
14 97.83 0.19 0.67 0.93 0.094 55.5 @ i g E
18.1 97.89 0.21 075 0.96 0.090 59.0 g i S 10+--—
22 97.94 0.22 0.81 0.98 0.087 625 | ® 975 ------ A Calibrated WSE | E
26 97.98 0.23 0.87 100 0083 645 | & : ; ; »  Measured WSE 05/ ----- e
30 98.02 0.23 093 100 0081 665 = _ | 1 ‘ R 00 & Lo
35 98.07 0.24 098 099 0.079 717 : ‘ ‘ ‘ ‘ ' ‘ ‘ ‘ ‘
403 | 9811 025 104 099 0077 730 0 50 100 150 200 250 0 %0 100 150 200 250
45 98.14 0.26 110 099 0075 739 Flow (cfs) Flow (cfs)
gg gg% 8;; 1;2 ggg 88;? ;‘512 Fr, Reach 1A, Side Channel 3, TR-6, Riffle VAF, Reach 1A, Side Channel 3, TR-6, Riffle
60 98.23 0.28 1.26 098 0.071 75.8 0.5 T
63.8 98.25 0.28 1.30 0.98 0.070 76.1 r
68 98.27 0.29 1.35 098 0.069 76.3 . 04l
73 98.30 0.29 1.38 0.96 0.069 76.6 é ¥
78 98.32 0.30 144 097 0.067 768 | 3 r o
84 98.35 030 148 096 0067 772 | g% <
90.7 98.38 0.31 154 095 0.066 775 3 :
100 98.41 0.32 163 096 0.064 778 | “ o2+
115 98.47 0.33 1.75 095 0.062 785 i
130 98.52 0.35 1.86 0.95 0.060 79.5 o1 I
145 98.56 0.37 199 096 0.057 80.4 0 50 100 150 200 250
160 98.60 0.38 210 0.96 0.056 81.3 Clow (cfs Flow (cfs)
175 | 9864 039 221 096 0054 822 (cfs)
;gg ggg? 82(2) 222 ggg gggi gz% Manning's n, Reach 1A, Side Channel 3, TR-6, Riffle WP, Reach 1A, Side Channel 3, TR-6, Riffle
225 98.76 0.43 252 0.95 0.050 84.5 100 ¢ ; ;
S
c 3 [
“ £ 07
£ 5 r
c O 404
] - ¥
= 2 r
2 20+
of
0
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs,
Sultan River, Reach 1A, Side Channel 3, TR-6, Riffle

99.0 |
98.8
98.6
98.4
982 |

98.0

Water Surface Elevation (ft)

97.8 -+

O Measured WSE
—— Calibrated WSE

97.6

97.4 I : : : : } : : : : } : : : : } : : : : }
0 50 100 150 200 250
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Stream: Sultan R
site: Reach 1A, Side Channel 3

Date: 7/17/2007 Transect: 5
Habitat: Run/Glide Flow: Bank Profile
(1) Level Loop Survey (BM & HP)
BMHP | BS H S | Elev
(ft) () (f (f (f)
BML | 540 |105.40 100.00
BM2 357 |101.83
BM3 559 | 99.81
Comment

(2) Water Surface Elevation (WSE) Survey

Date: 7/18/2007
Habitat: Run/Glide

Flow: High
(1) Level Loop Survey (BM & HP)
BM/HP BS HI S Elev
() (f) (T O )
BM1 5.75 105.75 100.00
BM2 391 |101.84
BM3 5.93 | 99.82
Comment. Photo #22, 23 looking uls, #24 across transect right to left, #53
looking d/s

(2) Water Surface Elevation (WSE) Survey

Date: 7/19/2007
Habitat: Run/Glide Flow: Mid
(1) Level Loop Survey
M/HI BS HI FS Elev
() ® | @ | ® | @
BM3 5.99 105.81 99.82
BM2 3.97 |101.84
BM1 5.80 [100.01
Comment. Photo #52, 53 looking uls,
looking d/s

(2) Water Surface Elevation (WSE) Survey

54 across transect right to left, #53

Date: 7/20/2007 Date: 8/21/2007
Habitat: Run/Glide Flow: Low Habitat: Run/Glide Flow: 900 cfs
(1) Level Loop Surve) (1) Level Loop Surve)
BM/HP BS HI FS v BM/HP BS HI FS lev
(M) (M) M | @ | @ (f) (M) M | @ | (@
BM1 5.51 105.51 100.00 BM1 5.25 105.25 100.00
BM2 3.68 |101.83 BM2 3.43 |101.82
BM3 BM3
Comment. Photo #100, 101 looking uls, #102 across transect right to left, Comment. Photo #4 looking d

#103 looking d/s

(2) Water Surface Elevation (WSE) Survey

(2) Water Surface Elevation (WSE) Survey

s, #5 across transect right o left, #6 looking uls

Date: 8/23/2007
Habitat: Run/Glide Flow: 700 cfs
(1) Level Loop Surve)
BM/HP BS HI FS lev
(M) (M) M | @ | (@
BM2 347 105.30 101.83
BM1 5.31 | 99.99
BM3
Comment. Photo #62 looking Uls, #63 across transect right to left, #6 looking

s, #65 looking left to right

(2) Water Surface Elevation (WSE) Survey

Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave
TR [URbank] Ave | HI | FS | Rod | wsE [wsE| @ TR [URbank] Ave Rod | WSE |WSE| Q TR [URbank] Ave Rod | wsE |wsE| Q TR [URbank] Ave | HI | FS | Rod | wsE |wsE| @ TR [LRbank] Ave Rod | wsE |wsE| Q TR [LRbank] Ave Rod | wsE |wsE| Q
@ 1@ [ @ [ @ [ @@Ll (®) 0 W L@ 1 (1) L(cfs) (®) (®) M _1 @ | () | (fs) | @ [ 1 6 [ @ [ @@ T 0] M _1 @ | () 1 (fs) | ) (%) M _1 @ | () | (cfs) |
51 000 | 0.00 51 0,00 [9929 [90.28] o 5L 0,00 [ 9901 [99.01[ ;o 5L .51[ 669 | 0.00 | 08.82 9882 , o 5L 107 [ 9972 [99.72 g, 5L 0,60 [ 9954 [ 9954 ¢
5R 000 5R 0,00 | 99.28 5R 000 | 99.01 i 5R 670 | 0.00 | 9881 - 5R 072 9971 i 5R 057 | 9953 i
AveQ= AveQ= 369 AVCQ= 159 ACQ= 43 AVEQ= 907 AVEQ= 638
tudinal WSE Slope tudinal WSE Slope
River Station
Note: Note: Note: Note: Note: Prop Calib =175, Q taken at 930 am Note: Prop Calib =175
WsEsiope=  NA WsEsiope=  NA WSE slope = 0.020% WSEsiope=  NA WSE siope = WSEsiope=  NA No distance recorded.
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
Meter ID:___NA Meter ID:__ 5750 Meter ID:__5750 Meter 1D: __ 5750 Meter ID:__3602 _4099-5A is used. See "data entry notes" for detals. Meter ID:__3602 _4099-5A is used. See "data entry notes" for detals.
Propeller ID:__NA Propeller ID: __6A Propeller ID:___6A Propelier ID:__6A Propelier ID:__5A Propelier ID:___5A
Caib#:__NA Calb #:__167 Calib #:__167 Caib #__167 caib#_175 caib#__175
7/16/2008
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Level Loop WSE Survey
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Stream: Sultan R [ 17-0ul-07 18-Jul-07 19-Jul-07 20-Jul-07
Site: Reach 1A, Side Chann_Sta | FS_ Ground| Depth Vel (fis) Angle] q Sta | FS |Ground| Depth Vel (fts) Angle] q Sta | FS  Ground| Depth Vel (fts Angle] q Sta | FS_ Ground| Depth Vel (ftls) Angle] q
Transect: |5 () () (@ | () [Vous| Vos [NVouod NVos| Ave | (deg) | (cfs) | subs. () () (@ | () [Vous| Vos [NVouod NVos| Ave | (deg) | (cfs) | subs. () () () | (1) [Vouoe[ Vos [NVouos| NVos | Ave | (deg) | (cfs) | subs. () (1) (1) | (1) [Vous| Vos [NVoaos|NVas[ Ave | (deg) | (cfs) | subs.
Habitat: Run/Glide
RWP 20 342 10198 119 RWE 250 99.01 | 0.00 | 0.00 000 0.00 000 | 218 ||RWE 25.7 98.82 | 0,00 | 0.00 0.00 0.00 000 | 218
suvey | HI | Q 50 382 10158 119 265 98.61 | 0.40 | 0.00 0.00 0.00 000 | 21.9 265 98.62 | 0.20 | 0.00 0.00 0.00 000 | 219
Date ft) cfs) 8.0 4.77 100.63 119 29.0 98.21 | 0.80 | 0.00 0.00 0.00 0.00 | 76.5 29.0 98.22 | 0.60 | 0.00 0.00 0.00 0.00 | 76.5
7/17/2007 | 105.40 120 519 10021 11.9 3L5 98.31 | 0.70 | 0.01 004 0.04 006 | 76.6 3L5 98.27 | 0.55 | 0.00 000 0.00 000 | 766
7/18/2007 |105.75 369 150 447 10093 119 340 97.91 | 1.10 | 0.01 004 0.04 010 | 67.6 340 97.92 | 0.90 | 0.00 000 0.00 000 | 67.6
7/19/2007 |105.81 159 180 453 100.87 119 365 97.86 | 1.15 | 0.12 023 0.23 0.65 | 65.6 365 97.82 | 1.00 | 0.01 004 0.04 009 | 656
7/20/2007 |105.51 4.3 210 510 100.30 119 300 97.66 | 1.35 | 0.02 007 0.07 0.25 | 67.8 300 97.67 | 115 | 0.00 000 0.00 000 | 67.8
8/21/2007 |105.25 90.7 |RWE 246 633 99.07 218 ||RWE 24.0 99.20 | 0.00 | 0.00 0.00 0.00 000 | 218 a5 97.56 | 1.45 | 0.11 021 021 078 | 788 a5 97.57 | 1.25 | 0.01 004 0.04 011 | 788
8/23/2007 |105.31 | 638 265 98.69 | 0.60 | 0.00 0.00 0.00 000 | 219 440 97.61 | 1.40 | 0.10 020 0.20 071 | 766 440 97.62 | 1.20 | 0.00 0.00 0.00 000 | 766
200 98.20 | 1.00 | 0.14 024 0.24 061 | 765 465 97.66 | 1.35 | 0.15 025 0.25 085 | 67.5 465 97.57 | 1.25 | 0.01 004 0.04 011 | 675
315 98.24 | 1.05 | 0.17 027 027 0.70 | 766 490 97.46 | 155 | 0.15 025 0.25 098 | 76.6 490 97.47 | 1.35 | 0.01 004 0.04 012 | 766
LWE 790 633 99.07 119 340 97.94 | 1.35 | 0.25 032 032 106 | 676 515 97.46 | 155 | 0.26 032 032 125 | 786 515 97.42 | 140 | 0.03 011 011 038 | 786
809 447 10093 119 365 97.79 | 150 | 0.28 033 0.33 1.25 | 656 54.0 97.96 | 1.05 | 0.31 036 0.36 086 | 87.6 54.0 97.92 | 090 | 0.10 020 0.20 041 | 876
824 195 10345 119 300 97.69 | 1.60 | 0.25 032 032 126 | 678 56.0 97.41 | 160 | 0.32 037 037 119 | 875 56.0 97.42 | 140 | 0.01 004 0.04 010 | 875
LWP 839 159 10381 119 a5 97.64 | 165 | 0.28 033 0.33 137 | 788 58.0 97.26 | 1.75 | 0.25 032 032 110 | 87.6 58.0 97.72 | 110 | 010 020 0.20 044 | 876
440 97.64 | 165 | 0.38 043 0.43 175 | 766 60.0 97.21 | 1.80 | 0.37 042 0.42 150 | 87.6 60.0 97.22 | 160 | 0.14 024 0.24 078 | 876
TRS - Bed profile comparison 465 97.64 | 165 | 0.41 045 0.45 186 | 675 62.0 96.91 | 2.10 | 0.32 037 037 156 | 78.6 62.0 96.87 | 1.95 | 012 023 0.23 088 | 786
108 490 97.49 | 1.80 | 0.47 051 051 230 | 766 64.0 97.21 | 1.80 | 0.22 029 0.29 105 | 78.6 64.0 96.97 | 1.85 | 0.01 004 0.04 014 | 786
515 97.49 | 1.80 | 0.56 061 061 273 | 786 66.0 97.51 | 150 | 0.04 015 0.15 044 | 87.8 66.0 97.32 | 150 | 0.01 004 0.04 011 | 878
54.0 97.89 | 1.40 | 0.61 066 0.66 207 | 876 68.0 97.36 | 1.65 | 0.26 032 032 1.06 | 87.6 68.0 97.37 | 145 | 0.08 019 0.19 056 | 87.6
104 4 56.0 97.49 | 1.80 | 0.67 072 072 259 | 875 700 97.46 | 155 | 0.06 018 018 056 | 87.6 700 97.52 | 1.30 | 0.01 004 0.04 010 | 876
——18-Ju-07 58.0 97.20 | 2,00 | 0.65 0.70 0.70 280 | 876 720 97.61 | 1.40 | 0.05 017 017 047 | 87.8 720 97.62 | 1.20 | 0.00 0.00 0.00 000 | 878
——19-Juk07 60.0 97.09 | 2.20 | 0.50 054 054 239 | 876 740 97.86 | 1.15 | 0.05 017 017 038 | 87.6 740 97.87 | 0.95 | 0.00 0.00 0.00 000 | 87.6
103 4 ——20-Jul07 62.0 96.89 | 2.40 | 0.53 057 057 276 | 786 76.0 98.26 | 0.75 | 0.01 004 0.04 005 | 76.8 76.0 98.27 | 0.55 | 0.00 000 0.00 000 | 768
21-Aug-07 64.0 97.19 | 2.10 | 0.42 046 0.46 192 | 786 780 98.61 | 0.40 | 0.00 0.00 0.00 000 | 76.8 780 98.62 | 0.20 | 0.00 000 0.00 000 | 768
—— 23-Aug-07 66.0 97.49 | 1.80 | 0.35 040 0.40 144 | 878 |[LWE 789 99.01 | 0.00 | 0.00 0.00 0.00 000 | 768 ||LWE 79.0 98.82 | 0,00 | 0.00 0.00 0.00 000 | 768
102 4 —o—17-3ul07 68.0 97.44 | 1.85 | 053 057 057 212 | 876
_ 700 97.49 | 1.80 | 0.33 038 0.38 137 | 876
= 720 97.54 | 1.75 | 0.19 028 0.28 098 | 878
§ 101+ 74.0 97.89 | 1.40 | 0.22 0.29 0.29 082 | 876
g 76.0 98.20 | 1.00 | 0.13 024 0.24 047 | 768
3 100 | 780 98.49 | 0.80 | 0.06 018 018 0.24 | 768
El LWE 79.3 99.20 | 0.00 | 0.00 0.00 0.00 000 | 768
2
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Stream:

Sultan R.

Site: Reach 1A, Side Channel 3
Habitat: Run/Glide
Transect: 5
0 Ca\'/i\?SraEted g“’“ge '{“/"Tra?’; VAR Manning's  Wetted WSE, Reach 1A, Side Channel 3, TR-5, Run Average Vel, Reach 1A, Side Channel 3, TR-5, Run
umber elocl n perimeter
(cfs) (ft) (Fr)  (fsec) (ft) 101.0 ¢ ; ;
3 98.60 0.01 006 097 0311 514 | &€ 1q05 b - ___________________‘_____|
5 98.69 0.02 0.10 1.03 0.216 522 | § F
8.2 98.80 0.02 0.14 1.07 0.156 52.8 81000 f-----------—-—-----= g
10 98.85 0.03 0.17 1.08 0.137 531 | o 905 F =
14 98.94 0.03 0.22 110 0.111 53.7 g T 3
18.1 99.02 0.04 0.26 1.11 0.095 54.2 § 99.0 T g
22 99.09 0.05 030 1.12 0.085 546 | @ g Calibrated WSE
26 99.14 0.05 0.34 1.13 0.076 54.9 £ 98BS s Measured WSE
30 99.20 0.06 0.38 1.12 0.070 55.3 = 98.0 & e
B | w2 00 043 113 0064 556 o s w0 10 a0 2 o s w1 20 2%
45 99.36 0.07 051 113 0055  56.1 Flow (cfs) Flow (cfs)
gg ggjé 882 822 113 ggig 22§ Fr, Reach 1A, Side Channel 3, TR-5, Run VAF, Reach 1A, Side Channel 3, TR-5, Run
60 99.49 0.09 0.63 1.13 0.047 56.7
63.8 99.52 0.09 0.66 1.13 0.045 56.8
68 99.55 0.09 069 1.13 0.044 56.9 -otf 0 _ | llffrmm e T < -~ ]
73 99.59 0.10 0.73 113 0.042 57.1 é 7777777777777
78 99.62 0.10 076 1.13 0.041 572 | 2 W
84 99.66 0.10 0.80 1.12 0.039 574 | g g
90.7 99.70 0.11 0.85 1.12 0.037 57.6 =2 e T
100 99.75 0.12 091 112 0.035 578 |Yo054 - oV ____
115 99.84 0.12 1.00 1.11 0.033 58.3
130 99.91 0.13 1.09 1.11 0.031 58.6
145 99.98 0.14 1.18 111 0.029 59.0 250
160 100.04 0.15 1.27 111 0.028 59.3 Flow (cfs Flow (cfs)
175 | 10010 016 135 110 0026  59.6 (cfs)
;gg 188;? 81; 1‘51?) 118 883451 2(9)2 Manning's n, Reach 1A, Side Channel 3, TR-5, Run WP, Reach 1A, Side Channel 3, TR-5, Run
225 100.28 0.19 160 1.09 0.023 61.6 0.40 1
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Comparison of Calibrated and Measured WSEs,
Sultan River, Reach 1A, Side Channel 3, TR-5, Glide/Run
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Stream: Sultan R
site: Reach 1A, Side Channel 3

Date: 7/17/2007 Transect: 4
Habitat:  Pool Flow: Bank Profile
(1) Level Loop Survey (BM & HP)
BMIHP |  BS H S [ Elev
(ft) (ft) (f (f) (ft)
BM3 | 4.70 |104.70 100.00
BM1 451 [100.19
BM4 611 | 9850
Comment. Photo # 19 looking uls, #20 looking

(2) Water Surface Elevation (WSE) Survey

Tight to left, #21 looking dfs

Date: 7/18/2007

Habitat: Pool Flow: High
(1) Level Loop Survey (BM & HP)
BM/HP BS HI S Elev
() ® | @ | @ | @
BM3 4.85 104.85
BM4 6.26
Comment. Photo # 19 looking u’s, #20 looking

(2) Water Surface Elevation (WSE) Survey

Tight to left, #21 looking d/s

Date: 7/19/2007
Habitat:  Pool Flow: Mid
(1) Level Loop Survey
M/HI BS HI FS Elev
(ft) (ft) (ft) () (ft)
BM4 6.28 104.87 98.59
BM3 4.87 |100.00
Comment. Photo # 49 looking u’s, #50 looking

(2) Water Surface Elevation (WSE) Survey

tight to left, #51 looking d/s

Date: 7/20/2007
bi ol

Date: 8/21/2007
ol

Habitat: ~ Pof Flow: Low Habitat:  Por Flow: 900 cfs
(1) Level Loop Surve) (1) Level Loop Surve)
BM/HP BS HI FS v BM/HP BS HI FS lev

(f) (M) M | @ | @ (f) (f) M | @ | @
BM3 4.57 104.57 100.00 BM1 453 104.72 100.19
BM4 5.99 | 98.58 BM3 4.72 |100.00
BM1 4.38 |100.19

Comment. Photo # 97 looking u/s, #98 looking right to left, #99 looking d/s Comment. Photo # 7 looking /s, #8

(2) Water Surface Elevation (WSE) Survey

(2) Water Surface Elevation (WSE) Survey

Tooking right to left, #9 looking uls

Date: 8/23/2007
ol

Habitat: o Flow: 700 cfs
(1) Level Loop Survey
BWHP | BS HI | FS | Elev
() (f) (ft) (ft) (ft)
BML | 463 |104.82 100.19
BM3 482 (100.00
Comment: Photo #66 looking d/s, #67

(2) Water Surface Elevation (WSE) Su

rvey

Tooking ight to left, #68 looking u/s

Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station
TR [URbank] Ave | HI | FS | Rod | WSE |[WSE| Q TR [URbank] Ave Rod | WSE |WSE| Q TR [URbank] Ave | HI | FS | Rod | WSE |WSE| Q TR [URbank] Ave | HI | FS | Rod | wsE |wsE| Q TR [URbank] Ave | HI | FS | Rod | wsE |wsE| Q TR [URbank] Ave | HI | FS | Rod
)| (f (f) () () (1) | (cfs) () (f (f) () (f) | (cfs) () () () () () (ft) () (cfs) [OENING) (ft) () (f) (ft) () (cfs) [OENING) () () () (f) () (cfs) [ | _(®) () (f (f)
4L 0,00 [ 0.00 L 0.00 [ 99.45 9945 o L 104.67| 568 | 0.00 | 99199918 " 4L 104.57| 558 | 0.00 [98.99 [98.99| o 4L 104.72( 592 | 1.07 | 99.87 | 99.87 4L 104.82( 562 | 051
4R 0.00 4R 0.00 | 99.44 4R 569 | 000 | 99.18 . 4R 558 | 000 | 98.99 - 4R 568 | 083 | 99.87 4R 550 | 037
Ave Q= Ave Q= 38.7 AveQ= 176 AveQ= 83 Ave Q=
tudinal WSE Slope itudinal WSE Slope
Note: Note: Note: Note: Note: No velocity and depth measurements taken Note: No velocity and depth measurements taken
WsEsiope=  NA WsEsiope=  NA WSE slope = 0.230% WSEsiope=  NA WSEsiope=  NA WSE slope = 0.650%
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
Meter ID:__NA Meter ID: __5750 Meter ID: __5750 Meter ID: __5750 Meter ID: __NA Meter ID: ___NA
Propeller ID: __NA Propeller ID: ___6A. Propeller ID: ___6A Propeller ID: __6A Propeller ID: __NA Propeller ID: __NA
Calib # __NA Calib # __167 Calib # __167 Calib#: __167
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Stream: Sultan R. [ 17-Jul-07 18-Jul-07 19-Jul-07 20-Jul-07
Site: Reach 1A, Side Chann| Sta | FS | Ground] Depth Vel (ft/s) Angle] q Sta | FS |Ground| Depth Vel (ftls) Angle] q Sta | FS | Ground| Depth Vel (itls) Angle] g Sta | FS | Ground| Depth Vel (itls) [Angld g
Transect: 4 () () (@ | () [Vous| Vos [N\Vored NVos| Ave | (deg) | (cfs) | subs. () () @ | (1) [Vouoo Vos [NVouod NVas| Ave | (deg) | (cfs) | subs. ) @ (@ | @ [Voows Vos [NVouos|NVos] Ave | (deg) | (cfs) | subs. () @ (@ | ® [Vosos| Vos [ NVouns[NVoo] Ave |(deg)| (cfs) | subs.
Habitat: Pool
RWP 20 362 101.08 119 RWE 33.0 99.19 | 0.00 | 0.00 0.00 0.00 0.00 | 72.6 |[RWE 34.5 98.99 | 0.00 | 0.00 0.00 0.00 0.00 | 65.7
Survey HI Q 80 361 101.09 119 34.0 99.14 | 0.05 | 0.00 0.00 0.00 0.00 | 65.7 365 98.79 | 0.20 | 0.00 0.00 0.00 0.00 | 765
Date ft) (cfs) 160 347 101.23 119 36.5 98.79 | 0.40 | 0.00 0.00 0.00 0.00 | 76.5 39.0 98.59 | 0.40 | 0.00 0.00 0.00 0.00 | 67.6
7/17/2007 |104.70 192 367 101.03 119 39.0 98.49 | 0.70 [ 0.00 0.00 0.00 0.00 | 67.6 415 98.89 | 0.10 | 0.00 0.00 0.00 0.00 | 76.6
7/18/2007 [104.85 38.7 217 331 101.39 119 415 98.89 | 0.30 | 0.00 0.00 0.00 0.00 | 76.6 44.0 98.39 | 0.60 | 0.00 0.00 0.00 0.00 | 67.6
7/19/2007 [104.87 17.6 230 361 101.09 119 44.0 98.19 | 1.00 | 0.00 0.00 0.00 0.00 | 67.6 46.5 97.79 | 1.20 | 0.00 0.00 0.00 0.00 | 76.6
7/20/2007 (10457 83 240 421 100.49 119 46.5 97.79 | 1.40 | 0.00 0.00 0.00 0.00 | 76.6 49.0 97.59 | 1.40 | 0.00 0.00 0.00 0.00 | 76.8
8/21/2007 (104.72 270 4.65 100.05 119 49.0 97.59 | 1.60 [ 0.01 0.04 0.04 0.15 | 76.8 515 97.19 | 1.80 | 0.00 0.00 0.00 0.00 | 87.6
8/23/2007 |104.82 RWE 328 544 9926 726 ||[RWE 315 99.45 | 0.00 | 0.00 0.00 0.00 0.00 | 726 515 97.59 | 1.60 | 0.06 0.18 0.18 073 | 87.6 54.0 96.79 | 2.20 | 0.01 0.04 0.04 020 | 818
34.0 99.20 | 0.25 | 0.00 0.00 0.00 0.00 | 657 54.0 97.34 | 1.85 | 0.14 024 024 113 | 818 56.5 96.64 | 2.35 | 0.01 0.04 0.04 022 | 87.5
36.5 98.80 | 0.65 [ 0.00 0.00 0.00 0.00 | 765 56.5 96.64 | 255 [ 0.17 0.27 027 169 | 875 59.0 96.74 | 2.25 | 0.10 0.20 0.20 1.02 | 816
39.0 98.55 | 0.90 [ 0.00 0.00 0.00 0.00 | 67.6 59.0 96.69 | 250 [ 0.27 033 033 184 | 816 61.0 96.39 | 260 | 0.05 | 0.14 | 017 (024 021 1.07 | 87.6
415 98.85 | 0.60 | 0.06 0.18 0.18 027 | 766 61.0 96.39 | 2.80 | 0.23 (031 | 030 |0.36| 033 186 | 87.6 63.0 96.29 | 270 | 0.07 | 0.18 | 019 |027 | 0.23 125 | 87.8
LWE 827 544 9926 728 44.0 98.20 | 1.25 | 0.24 0.31 0.31 096 | 67.6 63.0 96.39 | 2.80 | 018 [0.38 | 0.27 | 043 | 0.35 195 | 87.8 65.0 95.69 | 3.30 | 0.05 | 0.09| 017 |0.19| 0.18 117 | 87.8
850 4.15 100.55 119 46.5 97.80 | 1.65 [ 0.20 0.28 0.28 117 | 766 65.0 9579 | 340 [ 012 (020 | 0.23 |0.28 | 0.26 174 | 878 67.0 9554 | 345 | 0.01 | 0.14 | 004 |024| 0.14 121 | 878
88.0 297 10173 119 49.0 97.75 | 1.70 | 0.27 0.33 0.33 139 | 768 67.0 9554 | 365  0.08 026 | 019 |0.32| 0.26 234 | 87.8 70.0 9529 | 370 | 0.07 | 0.07 | 019 (0.9 0.19 176 | 87.8
910 232 10238 119 515 97.60 | 1.85 [ 0.35 0.40 0.40 185 | 876 70.0 9539 | 3.80 | 021 (021 | 029 |0.29| 0.29 275 | 87.8 72.0 95.59 | 3.40 | 0.00 | 0.03| 0.00 |0.1| 0.05 0.37 | 87.6
LWP 962 172 102.98 119 54.0 97.40 | 2.05 | 0.47 0.51 0.51 262 | 818 72.0 95.44 | 375 | 0,00 (029 | 0.00 |0.34]|0.17 129 | 87.6 74.0 95.89 | 3.10 | 0.00 | 0.00 | 0.00 |0.00 | 0.00 0.00 | 76.8
56.5 96.70 | 2.75 | 0.28 | 0.64 | 0.33 | 0.69 | 0.51 352 | 875 74.0 95.89 | 3.30 | 0,00 (0.01| 0.0 |0.04|0.02 012 | 76.8 76.0 96.34 | 2.65 | 0.00 | 0.00 | 0.00 |0.00 | 0.00 0.00 | 76.8
TR4 - Bed profile comparison 59.0 96.70 | 2.75 | 045 [ 0.55 | 0.49 | 0.60 | 0.54 336 | 816 76.0 96.34 | 2.85 | 0.00 [ 0.00 | 0.00 |0.00 | 0.00 0.00 | 76.8 79.0 97.49 | 1.50 | 0.00 0.00 0.00 0.00 | 786
61.0 96.45 | 3.00 | 0.35 [ 0.69 | 040 | 0.74 | 0.57 342 | 876 79.0 97.39 | 1.80 | 0.00 0.00 0.00 0.00 | 78.6 810 98.59 | 0.40 | 0.00 0.00 0.00 0.00 | 728
104 63.0 96.45 | 3.00 [ 041 | 0.63 | 045 | 0.68 | 0.56 339 | 87.8 810 98.59 | 0.60 [ 0.00 0.00 0.00 000 | 72.8 |[LWE 81.9 98.99 | 0.00 | 0.00 0.00 0.00 0.00 | 728
65.0 95.75 | 3.70 | 0.20 | 0.39 | 0.28 | 043 | 0.36 266 | 878 [|[LWE 822 99.19 | 0.00 | 0.00 0.00 0.00 000 | 72.8
103 4 67.0 9555 | 3.90 [ 0.25 [ 0.59 | 0.32 | 0.64 | 0.48 4.64 | 878
—18-Jul-07 70.0 95.35 | 4.10 [ 0.22 | 0.53 | 0.29 | 0.57 | 043 4.44 | 878
——19-3u-07 720 95.40 | 4.05 | 0.32 | 0.54 | 037 | 058 | 0.48 387 | 876
102 —20-3uL07 74.0 95.85 | 3.60 | 0.00 [ 0.26 | 0.00 | 0.32 | 0.16 116 | 768
76.0 96.35 | 3.10 [ 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 | 768
—17-ul-07 79.0 97.55 | 1.90 | 0.00 0.00 0.00 0.00 | 786
101 81.0 98.65 | 0.80 [ 0.00 0.00 0.00 0.00 | 728
= LWE 82.8 99.45 | 0.00 | 0.00 0.00 0.00 0.00 | 728
S 100 {
K]
g
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Stream:

Sultan R.

Site: Reach 1A, Side Channel 3
Habitat: Pool
Transect: 4
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning's  Wetted WSE, Reach 1A, Side Channel 3, TR-4, Pool Average Vel, Reach 1A, Side Channel 3, TR-4, Pool
umber elocl n perimeter
(cfs) (ft) (F)  (ft/sec) (ft) 101.0 ¢ 167
3 98.81 0.01 0.05 080 2247 389 | & q95 b ___________________\_ I
5 98.89 0.01 0.07 0.89 1.504 425 | § F 12 1
8.2 98.99 0.01 0.10 093 1.117 475 81000 f-----------——= g [
10 99.03 0.01 011 0.96 0.952 479 | & F =
99.5 | 208
14 99.11 0.02 015 1.02 0.722 48.6 g T g
18.1 99.19 0.02 019 105 0.592 49.3 § 99.0 T ° i
22 99.25 0.03 0.22 1.07 0.507 500 | @ i Calibrated WSE 0.4+
26 99.30 0.03 0.26 1.09 0.443 50.7 £ 8BS & Measured WSE
30 99.35 0.04 029 1.10 0.396 51.3 = N s s 0.0
ol s oes om0 ows 20 0 50 100 150 200 250 0 50 100 150 200 250
45 99.51 0.05 0.40 109 0293 531 Flow (cfs) Flow (cfs)
gg 3322 882 83‘71 182 8;;2 228 Fr, Reach 1A, Side Channel 3, TR-4, Pool VAF, Reach 1A, Side Channel 3, TR-4, Pool
60 99.65 0.06 050 1.07 0.240 54.4 4.0 ¢ ; ;
63.8 99.68 0.06 053 1.06 0.230 54.7 [ | |
68 99.71 0.06 055 1.06 0.220 549 | _ 30L---——_ R A
73 99.75 0.07 058 1.05 0.210 55.3 é [ ! !
78 99.78 0.07 0.62 1.04 0.200 556 | 2 TR t : :
84 99.83 0.07 0.65 1.02 0.192 560 | g g“ ; | |
90.7 99.87 0.08 069 1.01 0.182 56.4 | 3 F | |
100 99.93 0.08 074 100 0.171 569 |+ oy,
115 100.02 0.09 0.82 097 0.156 57.8 i | |
130 | 10010 010 090 094 0145 585 0.0 & P ‘ ‘
145 100.17 0.11 098 0.92 0.135 59.2 0 50 100 150 200 250
160 100.25 0.11 1.05 089 0.127 60.0 Flow (cfs Flow (cfs)
175 | 10031 012 112 087 0120 605 (cfs)
;gg 188‘312 gig 1;2 822 gﬂg 212 Manning's n, Reach 1A, Side Channel 3, TR-4, Pool WP, Reach 1A, Side Channel 3, TR-4, Pool
225 100.52 0.14 133 081 0.104 62.5 257
2.0 1 =)
c E g
_é 1.5 ’E g
= [ &
g 10 -
s i %
05— =
0.0 T
0 250
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs,
Sultan River, Reach 1A, Side Channel 3, TR-4, Riffle
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Stream: Sultan R
site: Reach 1A, Side Channel 3

Date: 7/17/2007 Transect: 3
Habitat: Riffle Flow: Bank Profile
(1) Level Loop Survey (BM & HP)
BM/HP BS HI S Elev
(1) (f @ | @ |
BM4 463 104.63 100.00
BM3 321 |101.42
BM4 4.63 |100.00
BM
Comment. Photo #16 looking u/s, #17 looking right to left, #18 looking dis

Date: 7/18/2007
Habitat: Riffle Flow: High
(1) Level Loop Survey (BM & HP)
BMIHP |  BS HI [ FS | Elev
() ® | @ | @ | @
BM3 | 285 |104.27 10142
BMa4 427 |100.00
BMS 433 | 9994
BM6 092 [103.35
Comment. Photo #16 looking u/s, #17

Tooking right to left, #18 looking dis

Date: 7/19/2007
Habitat: ~ Riffle Flow: Mid
(1) Level Loop Surve,
M/H BS HI | FS | Elev
(ft) (ft) (ft) (ft) ()
BM5 | 464 |10458 99.94
BM4 459 | 9999
BM3 318 |101.40
BM
Comment: Photo #46 looking uls, #47

looking right to left, #48 looking dis

Date: 7/20/2007

Habitat: ~ Riffle Flow: Low
(1) Level Loop Survey
BMHP | BS H | Fs v
(ft) (f) (f) () (ft)
BM4 | 424 10424 100.00
BMS 430 | 9994
Comment: Photo #94 looking /s, #95

Tooking right to left, #96 looking dis

Date: 8/21/2007

Habitat: ~ Riffle Flow: 900 cfs
(1) Level Loop Survey
BMHP | BS HI | FS | Elev
(ft) (f (f) (ft) ()
BM3 | 311 10453 101.42
BM4 452 [100.01
Comment: Photo #10 looking d/s, #11

Tooking ight to left, #12 looking u/s

Date: 8/23/2007

Habitat: Riffle Flow: 700 cfs
(1) Level Loop Surve)
BM/HP BS HI FS Elev
(f) () @ | @ | @
BM3 313 104.55 101.42
BM4 450 |100.05
Comment. Photo #69 looking /s, #70 looking right to left, #71 looking u/s#73

looking left to right

(2) Water Surface Elevation (WSE) Survey

(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave
TR [URbank] Ave | HI | FS | Rod | wsE [wsE| @ TR [UR bank Hi_| FS | Rod | wsE |WSE| Q TR [URbank] Ave | HI | FS | Rod | wsE |wsE| Q TR [URbank] Ave | HI | FS | Rod | wsE |wsE| Q TR [URbank] Ave | HI | FS | Rod | wsE |wsE| @ TR [URbank] Ave | HI | Fs | Rod | wsE |wsE| @
® [ @ [ @ | @® [ @® [ ® | ®]cs () M | @ [ @® | @ [ ® | @ @) ® @ | @ [ ] 0 @® ®]cs] f ® | | @ [ ® [ 0 | 0] ® @ | [ | @ @] ® @ | @ [ @ | @® @]
£ 000 | 0.00 3L 104.27| 532 | 0.00 | 98.95 | 98.95 3L 104.58] 5.8 | 0.00 | 98.77 | 98.77 3L 104.24] 559 | 0.00 | 98.65 | 98.65 3L 104.53] 551 | 0.22 | 99.24 | 99.24 3L 104.55] 5.48 | 0.00 | 99.07 | 99.07
3R 000 3R(L) 50 104.27| 452 | 000 [99.75 | oo 0| 440 | | 3RL) 50 104.58| 5.00 | 0.00 | 9958 oo co| 198 | | 3RL) | 50 10424 471 | 000 | 9953 oo\ | 92 || 3RW) | 50 10453| 488 | 020 | 99.85 | oo oo 3c 104.55| 550 | 0.21 | 99.26 | 99.26
AveQ= R) 104.27| 4.45 | 000 | 99.82 3RR) 104.58| 4.92 | 0.00 | 99.66 | ™™ 3R(R) 104.24] 475 | 0.00 | 99.49 3R(R) 10453| 4.77 | 0.33 |100.09) 3R 104.55| 474 | 0.16 | 99.97 | 99.97
Note: a break in bathymetry AVeQ= 440 AVeQ= 198 ACQ= 92 Ave Q= Ave Q=
tudinal WSE Slope tudinal WSE Slope
Location River Station
dis
Note: Note: Note: Note: Note: No velocity and depth measurements taken Note: No velocity and depth measurements taken
WsEsiope=  NA WsEsiope=  NA WSE slope = 1.270% WSEsiope=  NA WSEsiope=  NA WSE slope = 1.114%
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
Meter ID:___NA Meter ID:__ 5750 Meter ID:__5750 Meter 1D: __ 5750 Meter 1D:__NA Meter 1D:__NA
Propeller ID:__NA Propeller ID: __6A Propeller ID:___6A Propelier ID:__6A Propelier ID:__NA Propelier ID:__NA
Calib # NA Caib# 167 Caib# __167 Calb# __167 Caib# __NA Caib# __NA
7/16/2008
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Stream: Sultan R 17-3u1-07 18-3u1-07 19-3u1-07 20-3u1-07
Site: Reach 1A, Side Chann Fs Depth Sta Mod_| Depth Vel (fts q Sta | FS Ground| Mod | Depth Vel (fts) q Sta Vel (fts) q
Transect: 3 (f) () [Vozos] Vos subs. (f) Ground | () [Voaos] Vas [NVoaoe NVos] Ave (cfs) | subs. M () () | Ground | @) Voo [NVoaos (cfs) | subs. (f) Vazos] Vos | NVoaos [NVes| Ave (cfs) | subs.
Habitat: Riffle 084 0.85
RWP 246 119 230 99.62 | 99.62 | 0.00 0.00 000 | 765 ||[RWE 245 000 0.00 000 000 | 765
Survey 333 119 250 99.37 | 9937 | 025 042 021 | 765 250 005 017 017 002 | 765
Date 3.36 119 27,0 99.47 | 99.47 | 0.15 040 012 | 676 27,0 0.05 018 018 002 | 676
1712007 395 119 200 99.42 | 99.42 | 020 028 011 | 765 200 005 017 017 003 | 765
711812007 RWE 483 119 310 99.37 | 9937 | 025 030 015 | 756 310 073 078 078 016 | 756
711912007 494 516 ||RWE 17.0 99.79 | 000 | 0.00 0.00 000 000 | 516 330 9952 | 9952 | 0.10 064 013 | 756 330 000 0.00 000 000 | 756
712012007 533 616 190 9969 | 0.10 [-0.10 -0.20 0.20 0,02 | 616 350 99.37 | 9937 | 025 056 028 | 656 350 011 021 021 0.06 | 656
8/21/2007 534 656 210 9989 | -010 656 37.0 99.47 | 99.47 | 0.5 0.00 000 | 655 37.0 005 017 017 002 | 655
8/23/2007 505 765 230 99.79 | 0.00 | 0.00 0.00 000 000 | 765 39.0 9952 | 9952 | 0.10 042 008 | 655 39.0 005 017 017 002 | 655
LWE 507 766 250 99.39 | 040 | 157 163 163 130 | 765 410 99.62 | 9962 | 0.00 0.00 000 | 655 410 000 0.00 000 000 | 655
RWE 587 766 27.0 99.49 | 030 | 131 136 136 082 | 676 430 9957 | 9957 | 0.0 049 002 | 658 430 001 0.04 004 000 | 658
591 766 200 99.39 | 040 | 129 134 134 107 | 765 450 99.72 | 9972 [ -0.10 766 450 766
580 768 310 99.39 | 040 | 142 147 147 118 | 756 470 99.92 | 9992 [ -030 766 470 766
470 119 330 9964 | 0.5 | 139 144 144 043 | 756 490 9961 | 9961 | 0.01 017 000 | 766 490 1ons 4559 out of water but no 766
452 119 350 9939 | 040 [ 120 125 1.25 1.00 | 656 510 99.62 | 9962 | 0.00 000 000 | 766 510 associated measuremnt recorded 766
333 119 37.0 9959 | 020 | 113 118 118 047 | 655 53,0 99.32 | 9953 | -055 768 53,0 768
221 119 390 99.49 | 030 | 017 021 027 016 | 655 55,0 9887 | 9930 [-0.10 768 57.0 766
102 119 410 9964 | 05 | 071 076 076 023 | 655 57.0 98.76 | 99.40 | 0.01 017 000 | 766 50.0 67.6
LWP 096 119 430 9964 | 015 | 087 092 092 028 | 658 59.0 98.72 | 9957 | 0.0 020 002 | 67.6 610 024 031 031 003 | 756
450 99.74 | 005 | 0.05 017 017 o001 | 766 610 9852 | 9937 | 025 0.00 000 | 756 620 074 079 079 016 | 766
470 9989 | -010 766 620 98.32 | 9917 | 045 145 065 | 766 63.0 1,00 105 105 047 | 656
TRS3 - Bed profile comparison 490 99.64 | 015 [ 107 112 112 017 | 766 630 9817 | 99.02 | 060 194 116 | 656 64.0 151 157 157 086 | 656
104 510 9969 | 010 | 1.29 134 134 013 | 766 64.0 98.02 | 9887 | 075 233 175 | 656 65.0 198 205 205 113 | 766
530 9951 | -035 768 65.0 98.07 | 9892 | 0.70 322 2.25 | 766 66.0 229 236 236 189 | 76.6
55.0 99.32 | 005 | 124 129 129 005 | 7656 66.0 97.77 | 9862 | 1.00 342 342 | 766 67.0 0.96 101 101 081 | 766
103 —ry 57.0 99.43 | 015 | 0.76 081 081 017 | 766 67.0 97.92 | 9877 | 085 369 3.14 | 766 68.0 160 166 166 141 | 766
50.0 9959 | 020 | 052 056 056 016 | 676 68.0 97.82 | 9867 | 095 265 251 | 766 69.0 127 132 132 086 | 766
T iekor 610 9929 | 050 | 2.32 239 239 179 | 756 69.0 9797 | 882 | 0:80 212 169 | 766 700 067 072 072 050 | 876
——19-3ul07 620 99.04 | 0.75 | 239 246 246 185 | 766 700 9857 | 99.42 | 020 170 034 | 876 710 o 076 076 053 | 889
102 20007 63.0 98.99 | 080 | 279 287 287 229 | 656 710 97.87 | 9872 | 0.9 120 108 | 889 720 000 0.00 000 0.00 | 889
64.0 9879 | 100 | 373 381 381 381 | 656 720 98.77 | 9962 | 0.00 0.00 000 | 889 730 000 0.00 000 000 | 889
_ 65.0 98.89 | 0.90 | 446 455 455 409 | 7656 730 98.77 | 9962 | 0.00 0.00 000 | 889 740 018 021 027 005 | 786
g 66.0 9864 | 115 | 393 401 401 461 | 7656 740 98.47 | 9932 | 030 074 022 | 786 750 0.96 101 101 015 | 766
5 10t 67.0 98.79 | 100 | 457 466 466 466 | 7656 750 98.47 | 9932 | 030 124 037 | 766 76.0 000 0.00 000 000 | 766
g 68.0 9864 | 115 | 482 492 492 565 | 766 76.0 98.77 | 9962 | 0.00 0.00 000 | 766 ||LWE 77.0 000 0.00 0.00 0.00 | 766
g 69.0 9879 | 100 | 375 383 383 383 | 766 770 98,67 | 9952 | 0.10 050 005 | 766
3 100 700 99.39 | 040 | 298 306 3.06 122 | 876 780 98.77 | 9962 | 0.00 0.00 000 | 768
2 710 98,69 | 110 | 165 171 171 094 | 889
20 9969 EOAD 209 TR3 - Bed profile after modfication with WSE diff between the
0 730 99.79 | 000 | 0.00 0.00 0.00 000 | 889 o sides of the channel
740 9929 | 050 | 2.49 257 257 128 | 786
750 9934 | 045 | 042 046 046 021 | 766 105
76.0 99.79 | 0.00 | 0.00 0.00 0.00 000 | 7656
%8 770 99.44 | 035 | 022 029 029 010 | 7656 104 —r
LWE 780 99.79 | 000 | 0.00 0.00 0.00 000 | 768
——18-Jul-07
~ 103
£ ——19-3ul-07
97 13
0 20 30 50 60 100 g 102 —
Station (ft) % 101
B
< 100
99
98
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Stream: Sultan R.

Site: Reach 1A, Side Channel 3
Habitat: Riffle
Transect: 3
Calibrated  Froude Average Manning's  Wetted WSE, Reach 1A, Side Channel 3, TR-3 Riffle Average Vel, Reach 1A, Side Channel 3, TR-3 Riffle
Q WSE Number Velocity VAF n perimeter
(cfs) (ft) (F)  (ft/sec) (ft) 100.6 ¢ ; ; 4.0 ¢ w w
3 99.37 022 074 082 0108 124 | £1004 f---- - -~ e 35+ : :
5 99.43 0.26 0.89 0.82 0.091 169 | § 000 ¢ |
8.2 99.50 0.35 1.05 082 0.066 202 | 8 T G ;
10 99.53 0.36 1.07 081 0.065 349 | & 1000 ¢ ‘3; !
14 99.58 0.40 121 086 0059 416 | 8 g9g - 7 L g :
18.1 99.63 0.42 133 088 0057 452 | £ g 2
22 99.67 044 142 090 0054 508 | ® 996% A------mmmmoooo Calibrated WSE
26 99.71 0.45 148 091 0.053 544 | € 994 /- 4+ Measured WSE
30 99.74 0.47 157 092 0.052 568 | S oo,
35 99.78 0.47 1.63 093 0.052 59.7 '
403 | 9982 048 169 093 0052 625 0 50 100Flow (Cfsl)f’o 200 250 Fow (9
45 99.85 0.48 1.76 093 0.052 64.5
50 99.88 0.49 1.82 093 0.051 66.6 Fr, Reach 1A, Side Channel 3, TR-3 ,Riffle VAF, Reach 1A, Side Channel 3, TR-3 ,Riffle
55 99.91 0.49 1.87 093 0.052 67.3
60 99.93 0.50 1.95 094 0.051 67.4 07 ¢
63.8 99.95 0.50 1.99 094 0.051 67.7 06 £
68 99.97 0.50 2.04 094 0051 680 | _ f
73 100.00 0.50 2.06 0.93 0.052 68.4 é 05 ‘ ;
78 100.02 0.50 212 094 0.052 687 | 304+ | | W
84 100.05 0.50 217 093 0.053 691 | g gz if_____ L o _____ <
90.7 | 100.07 0.52 226 094 0.051 69.4 | 3 © ; ;
100 | 10011 052 234 094 0052 699 | L 021 cTTTTTo TTTTTTTTTT T
115 | 10016 053 249 095 0051 701 01+-———-- (S e
130 100.21 0.54 262 095 0.051 70.4 P S
145 100.26 0.55 2.74 095 0.051 70.7 0 50 100 150 200 250 250
160 100.30 0.56 2.87 0.96 0.050 70.9 Flow (¢19) Flow (cfs)
175 100.34 0.57 299 097 0.049 71.2
190 100.38 0.58 810 097 0.049 714 Manning's n, Reach 1A, Side Channel 3, TR-3 ,Riffle WP, Reach 1A, Side Channel 3, TR-3 ,Riffle
205 100.42 0.59 320 0.97 0.049 716
225 100.47 0.6 3.34 097 0.048 71.9 0.20 7 ; ;
L | |
015 f—--—-- T —— =
c [ ! ! 2
% i l l Eol/
g 010 L ******************** bbbl 8
© L | | °
= L I I F e L
[ | |
| |
000 o e p v ‘
0 50 100 150 200 250 200 250
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs,
Sultan River, Reach 1A, Side Channel 3, TR-3, Riffle
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Stream: Sultan R.
Site: Reach 1A, Side Channel 3
Date: 7/17/2007 Transect: 2 Date: 7/18/2007 Date: 7/20/2007 Date: 8/21/2007 Date: 8/23/2007
Habitat:  Pool Flow: Bank profile Habitat:  Pool id Habitat:  Pool Flow: Low Habitat:  Pool Flow: 900 cfs Habitat:  Pool Flow: 700 cfs
(1) Level Loop Survey (BM & HP 1) Level Loop Survey (BM & H (1) Level Loop Surve (1) Level Loop Surve (1) Level Loop Surve
BMIH BS HI BMHP | BS HI Elev BMIHP | BS HI | FS | Elev BMHP | BS HI | FS | Elev BMIHP | BS HI | FS | Elev
(f) (f) (f) f) @ | (® f) (f) @ | @ | @ | @ () @ @ | @ | @ (f) @ 1 | @ | @
BMA 263 [104.68 BMS | 512 |10512 100.00 BMS | 462 |104.62 100.00 BM5 | 410 |104.10 100.00 BMS | 373 |10373 100.00
BMS Set BM5=100.00 BM6 103.39 BMG 123 [103.39 BME 070 [103.40 BME 034 (10339
BM6 HP2 HP2 BMA 368 [100.05
™
BMG 197 |10535
BMS
BM BM BM BM BM
‘Comment. _ Photo #13 looking U/s, #14 Right to left, #15 looking dis Comment. Photo #13 looking uls, #14 g Uls, 744 Right to left, #45 looking dis ‘Comment. Photo #89,90 looking Uls, #91 Right to left, #92,93 looking dis ‘Comment. Photo #13 looking dis, #14 Right to left, #15 looking uls ‘Comment. Photo #72 Iooking Uls, #74 Right 1o left, #75 looking left to right
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey SE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Transect Station Ave
TR [URbank | Ave Rod | WSE |wsE | Q TR [URbank | Ave FS | Rod wse | TR [URbank] Ave | HI | FS Q TR [URbank] Ave | HI | FS TR [URbank] Ave | HI | FS | Rod | WSE | wSE
() (f) () (ft) (1) | (cfs) [N ) (ft) (ft) () _| (cfs) (ft) (@ () (ft) (cfs) (ft) (M) () (ft) (ft) (M) () (ft) (ft) () _|_ (1)
2L 000 [ 0.00 2L 104.79| 636 | 0.00 9B.44[ 1, 2L 104.62| 637 9%B25| ;g 2L 104.10| 664 2L 103.73| 4.77 | 0.00 | 98.96 | 98.94
2R 000 2R 635 | 0.00 - 2R 637 B 2R 637 2R 481 | 000 | 98.92
AveQ= AveQ= 192 AeQ= 78 Ave Q=
(2.1) Longitudinal WSE Slope
HI | FS | Rod HI | FS | Rod | WSE
River Station Location | River Station
‘ () | (1 (1) | ‘ () | () ‘ (1) | (1
‘ | | TR-2 0 ‘ | ‘ | 98.94
104.79| 6.40 | 0.00 dis -40 103.73| 516 | 027 | 98.84
Note: ote: Note: No velocity and depth measurements taken Note: No velocity and depth measurements taken
WsEsiope=  NA WsEsiope=  NA WsEsiope=  NA WsEsiope=  NA WSE siope = 0.250%
(3) Meter and propeller D for Velocity Correction

(3) Meter and propeller ID for Velocity Correction

Meter ID: __5750
Propeller ID: ___6A
calib 167

7/16/2008
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Meter ID: __5750
Propeller ID: ___6A
Calib # __167

(3) Meter and propeller ID for Velocity Correction

(3) Meter and propeller ID for Velocity Correction

(3) Meter and propeller D for Velocity Correction
Meter ID:__5750

Propelier D,
Calib # __167

Level Loop WSE Survey

(3) Meter and propeller ID for Velocity Correction

Meter ID: __NA
Propeller ID: __NA
Calib # __NA

Meter ID:__NA
Propeller ID: __NA
Calib #: __NA

5- Sultan_Reach 1A_Side Channel 3_TR2.xis




Stream:|Sultan R [ 17-u107 18u107 19-u107 20-3u1-07
Site: Reach 1A, Side Chann Sta | _FS | Ground] Depth Vel (1) Angle] q Sta | FS | Ground] Depth Vel (1) Angle] q Sta |_FS | Ground] Depth Vel (fs) Angle] q Sta _FS | Ground| Depth Vel (fs) [Angld
Transect: 2 @ (@ | @ [Vouos| Vos [NVours| NVoo| Ave | (deg) | (cfs) | subs. @ @ | @ [Vous| Voo [N\Vouod NVoo] Ave | (deg) | (cfs) | subs. ® () | ) [Vouos] Voo [NVouos[NVoo| Ave | (deg) | (cfs) | subs. () () () | () [Vouss Voo [NVouos[NVas] Ave |(deg)]| (cfs) | subs.
Habitat: Pool
RWP 20 430 10105 119 RWE 235 98.44 | 0,00 | 0.00 0.00 0.00 0.00 | 625 ||RWE 24.3 98.25 | 0.00 | 0.00 0.00 0.00 0.00 | 625
suvey | HI | Q 80 480 10055 119 240 98.34 | 010 | 0.00 0.00 0.00 0.00 | 625 26.0 97.80 | 045 | 0.00 0.00 0.00 0.00 | 266
Date ft) cfs) 140 536 99.99 119 26.0 97.79 | 0.65 | -0.04 -0.15 -0.15 -0.19 | 26.6 28.0 97.25 | 1.00 | -0.11 -0.21 -0.21 -0.43 | 52.8
711712007 |105.35 190 586 99.49 119 280 97.24 | 120 | -0.14 -0.24 0.24 059 | 528 300 96.85 | 140 | -0.07 019 019 053 616
711812007 |105.12 411 220 644 9891 119 300 96.89 | 155 | -0.11 021 021 067 616 320 96.40 | 185 | -0.01 0,04 0.04 014 616
711912007 |10479 192 |RWE 232 686 98.26 625 ||RWE 228 98.69 | 0.00 | 0.00 0.00 0.00 0.00 | 625 320 96.59 | 1.85 | 0.00 0.00 0.00 0.00 | 616 340 96.25 | 2.00 | 0.00 0.00 0.00 0.00 | 655
712012007 |10462 7.8 240 98.44 | 0.25 | -033 038 0.38 015 | 625 340 96.24 | 2.20 | 0.00 0.00 0.00 0.00 | 655 36.0 95.75 | 2.50 | 0.00 0.00 0.00 0.00 | 515
8/21/2007 |104.10 26.0 97.79 | 0.90 | -0.32 037 037 067 | 266 36.0 95.59 | 2.85 | 0.00 | 0.00| 0.00 [000] 0.00 0.00 | 515 380 95.40 | 285 | 0.00 | 0.00| 0.00 |0.00] 0.00 0.00 | 615
812312007 |103.73 280 97.19 | 150 | -034 0.39 0.39 117 | 528 380 95.39 | 3.05 | 0.00 | 0.00| 0.00 [000] 0.00 0.00 | 615 400 95.25 | 3.00 | 0.00 | 0.00| 0.00 [0.00] 0.00 0.00 | 565
LWE 610 685 98.27 119 300 96.84 | 1.85 | -0.32 037 037 138 | 616 400 95.29 | 315 | 0.01 | 0.02| 004 [007| 005 0.35 | 565 420 95.10 | 35 | 0.00 | 0.00| 0.00 |0.00] 0.00 0.00 | 565
615 600 99.12 119 320 96.64 | 2,05 | -0.22 0.29 0.29 120 | 616 420 95.29 | 315 | 0.00 | 0.05| 000 [017| 008 053 | 565 440 95.00 | 325 | 0.00 | 0.00| 0.00 |0.00] 0.00 0.00 | 656
633 559 9953 119 340 96.19 | 250 | -0.01 0,04 0.04 018 | 655 44.0 94.99 | 345 | 001 |0.10| 004 [020] 012 082 | 656 460 95.25 | 300 | 0.09 | 0.01| 019 [0.04] 0.1 067 | 866
638 520 99.92 119 36.0 95.69 | 3.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 | 515 46.0 95.24 | 320 | 0.20 | 0.20| 028 [028| 028 182 | 866 480 95.35 | 290 | 0.16 | 0.25| 0.26 [032] 0.29 1.25 | 87.6
650 4.97 10015 119 380 95.49 | 3.20 | 0.00 | 0.03 | 0.00 | 011 0.05 035 | 615 480 95.44 | 300 | 037 | 0.48| 042 [052| 047 211 | 7.6 490 95.45 | 280 | 0.14 | 0.27| 024 [033] 0.29 0.80 | 67.6
680 503 10009 119 400 95.34 | 3.35 | 0.10 | 0,02 | 020 | 007 | 0.14 092 | 565 490 95.44 | 300 | 0.40 | 053| 044 [057 | 051 152 | 67.6 50.0 95.45 | 280 | 0.27 | 0.29| 033 [034] 034 0.94 | 87.6
700 443 10069 119 420 95.00 | 3.60 | 038 | 0.35 | 0.43 | 040 | 0.41 297 | 565 50.0 95.44 | 300 | 0.34 | 053| 039 [057 | 048 145 | 87.6 510 95.75 | 250 | 0.33 0.38 038 095 | 87.6
LWP 719 402 10110 44.0 94.99 | 3.70 | 047 | 051 | 051 | 055 | 053 394 | 656 510 95.79 | 265 | 0.42 | 0.70 | 046 [0.75 | 0.60 160 | 87.6 520 95.85 | 240 | 0.32 037 037 0.89 | 765
46.0 95.49 | 3.20 | 1.76 | 0.84 | 1.82 | 089 | 1.36 8.70 | 8656 520 95.89 | 255 | 0.4 | 0.74 | 048 [0.79| 064 162 | 765 53.0 95.95 | 2.30 | 0.47 051 051 118 | 87.5
480 95.79 | 2.90 | 0.82 | 102 | 087 | 1.07 | 0.97 423 | 876 53.0 95.94 | 2.50 | 0.68 073 0.73 183 | 87.5 540 96.10 | 215 | 0.29 0.34 034 074 | 875
TR2 - Bed profile comparison 490 95.34 | 3.35 | 0.60 | 0.90 | 0.65 | 095 | 0.80 268 | 6756 54.0 96.09 | 2.35 | 0.79 084 0.84 1.98 | 87.5 55.0 96.40 | 185 | 0.29 0.34 034 063 | 766
102 50.0 95.44 | 3.25 | 062 | 100 | 067 | 1.05 | 0.86 280 | 8756 55.0 96.59 | 1.85 | 0.66 o 071 131 | 766 56.0 9655 | 170 | 0.13 0.24 0.24 040 | 766
510 95.79 | 2.90 | 053 | 108 | 057 | 113 0.85 247 | 876 56.0 96.59 | 185 | 052 056 056 1.04 | 766 57.0 96.65 | 160 | 0.01 0.04 0.04 0.06 | 766
520 95.79 | 290 | 0.78 | 117 | 083 | 122 | 1.03 297 | 765 57.0 96.64 | 180 | 036 041 0.41 073 | 766 58.0 96.75 | 150 | 0.11 021 021 0.32 | 766
101 —18.0ul-07 53.0 95.99 | 270 | 038 | 114 | 043 | 119 | 0.81 218 | 875 58.0 9.74 | 170 | 032 037 0.37 063 | 766 59.0 96.85 | 140 | 0.01 0.04 0.04 0.05 | 766
oo 540 96.04 | 2.65 | 0.68 | 109 | 0.73 | 114 | 0.94 248 | 875 50.0 96.84 | 160 | 1.41 146 146 234 | 766 60.0 97.20 | 1.05 | 0.00 0.00 0.00 0.00 | 766
55.0 96.64 | 2.05 | 1.09 114 114 234 | 766 60.0 97.09 | 135 | 0.14 024 0.24 0.38 | 766 ||LWE 613 97.25 | 1.00 | 0.00 0.00 0.00 0.00 | 766
100 4 ——20-0ul07 56.0 9659 | 210 | 093 098 0.98 207 | 7656 |[LWE 613 97.09 | 135 | 0.01 0.04 0.04 -148 | 7656
——7u07 57.0 96.64 | 2.05 | 0.71 0.76 0.76 156 | 76.6
58.0 96.69 | 2.00 | 045 049 0.49 0.98 | 766
g 97 50.0 96.79 | 1.90 | 046 050 0.50 095 | 766
s 60.0 97.19 | 150 | 062 067 067 115 | 766
5 o5l LWE 613 97.09 | 1.60 | 0.03 011 011 011 | 766
B
3
S o]
96 1
95 1
94 U U + + t t t
0 10 20 30 40 50 60 70 80
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Stream: Sultan R.
Site: Reach 1A, Side Channel 3
Habitat: Pool
Transect: 2
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning's  Wetted WSE, Reach 1A, Side Channel 3, TR-2, Pool Average Vel, Reach 1A, Side Channel 3, TR-2, Pool
umber elocl n perimeter
(cfs) (ft) (F)  (ft/sec) (ft) 1000 ¢
3 98.06 0.01 0.06 0.80 0.953 366 | E b
5 9814 001 007 080 0912 378 | 5 9957
8.2 98.24 0.01 011 091 0.654 387 | ¢ b Q
10 08.28 002 013 09 0552 389 | & N¥Of-a =
14 98.37 0.02 017 1.02 0.419 39.4 8 a5 g
18.1 98.44 0.03 022 1.06 0.340 39.8 § <t g
22 98.50 0.03 0.26 1.08 0.290 402 (o o Calibrated WSE
26 98.56 0.03 029 1.08 0.255 407 | & i o Measured WSE
30 98.61 0.04 033 1.08 0.228 410 | = N s e
B | oo oo om0 s o s w0 w0 a0 2% o s w0 1 w0 0
45 98.77 0.05 0.47 107 0167 421 Flow (cfs) Flow (cfs)
gg gggz 882 82; 182 giii jgg Fr, Reach 1A, Side Channel 3, TR-2, Pool VAF, Reach 1A, Side Channel 3, TR-2, Pool
60 98.90 0.07 059 1.04 0135 42.9 0.20 ‘ ‘ 20 ; ;
63.8 98.93 0.07 0.62 1.04 0.129 43.1 | | | |
68 98.96 0.07 065 103 0.123 433 | _ | |
73 99.00 0.08 069 1.02 0.117 43.6 é ! !
78 99.04 0.08 072 101 0112 439 | 3 W 10; | ;
84 99.08 008 077 100 0106 442 | g <t /\J\\r\
90.7 99.12 0.09 0.82 0.99 0.101 445 | 3 | |
100 99.18 0.10 0.88 0.97 0.094 450 | * ! !
115 99.26 0.11 098 0.95 0.085 455 ! !
130 99.34 0.11 1.08 093 0.079 46.1 0.0 { | | {
145 99.42 0.12 1.17 091 0.073 46.6 0 50 100 150 200 250
160 99.49 0.13 1.26 0.89 0.069 47.1 Clow (cfs Flow (cfs)
175 | 9955 014 135 088 0065  47.8 (cfs)
;gg ggg% 812 1‘5? 822 gggé jgi Manning's n, Reach 1A, Side Channel 3, TR-2, Pool WP, , Reach 1A, Side Channel 3, TR-2, Pool
225 99.75 0.17 1.62 0.82 0.054 50.5 20 1 ; ;
[ | |
15 f S - =
c [ | | Q
% ol | 1 £
O HRRE R 5
© L | | B
= 054 : : B
r | | =
I | |
[ | |
00 4—— s
0 50 100 150 200 250 0 50 100 150 200 250
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Comparison of Calibrated and Measured WSEs,
Sultan River, Reach 1A, Side Channel 3, TR-2, Pool
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Stream: Sultan R
site: Reach 1A, Side Channel 3

Date: 7/17/2007 Date: 7/18/2007 Date: Date: 7/20/2007 Date: 8/21/2007 Date: 8/23/2007
Habitat:  Run Habitat: Habitat: abitat: R Flow: Low Habitat: R Flow: 900 cfs Habitat: R Flow: 700 cfs
(1) Level L (1) Level L (1) Level L (1) Level Loop Surve) (1) Level Loop Surve) (1) Level Loop Surve)
BM/HP BM/HP BM/HP BS FS v BM/HP BS HI FS lev BM/HP BS HI FS lev

(1) (1) () @ ® | @ =L L0 | 0 | =L L0 0 | @

BM BM BM BM 100.00 BM 4.96 104.96 100.00 BM 4.80 104.80 100.00

BM2 BM2 BM2 BM2 3.37 |101.07 BM2 3.90 |101.06 BM2 3.73 |101.07

BM BM BM BM BM BM
Comment Comment. Photo #10 looking d/s, #11 left o ric Comment Comment. Photo #109 looking u/s, #110 feft to Comment. Photo #16 looking /s, #17 left to fig Comment. Photo #77 looking left o right, #78 1
(2) Water Surface Elevation (WSE) Su (2) Water Surface Elevation (WSE) Survey (2) Water Surface Ele (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey

Ave Transect Station Ave Transect Station Ave
TR TR Rod | WSE | WSE Q TR R LR HI FS R LR bankl Ave HI FS Rod | WSE | WSE Q R LR bankl Ave HI FS Rod | WSE | WSE
W _L @ 1 1) L(cf) (_1 (0 _L_ () W L @ T @ L@ 1@ [ @1 ®m]cs] M Y )
1L 1L 0.00 | 99.48 | 99.47 388 1L 1L 104.44| 5.45 1L 104.96| 5.81 | 0.71 | 99.86 | 99.86 1L 104.80| 5.10 | 0.00
1R 1R 0.00 | 99.46 1R 1R 5.44 1R 576 | 0.66 | 99.86 1R 563 | 053 [ 99.70
Ave Q= 3838 Ave Q=
tudinal WSE Slope
Location
ds
Small high flow side channel (< 1 % of total Q) /s of TR 1; No
Note Note Note Note: Note: depth and velocity measurements taken Note: No depth and velocity measurements taken
WSE slope = 0.270% WSEslope=  NA WSEslope=  NA WSE slope = 1.325%
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
Meter ID: Meter ID: Meter ID: Meter ID: Meter ID: NA Meter ID: NA

Propeller ID: Propeller ID: Propeller ID: Propeller ID: Propeller ID: ___NA Propeller ID:___NA

Calib #: Calib #: Calib #: Calib #: Calib #: NA Calib #: NA

Level Loop WSE Survey

6- Sultan_Reach 1A_Side Channel 3_TR1.xls



Stream: SultanR. | 17-0ul-07 18-Jul-07 19-Jul-07 20-0ul-07
Site: Reach 1A, Side Chani_Sta | FS  Ground] Depth Vel (ftls) Angle] q Sta Depth Vel (fts) q Sta | FS  Ground| Depth Vel (fts) q Sta | FS  Ground| Depth Vel (ftls) [Angld q
Transect: ) (f)  (f) ) [Vozos| Vos [NVoaod NVos| Ave | (deg) | (cfs) | subs. (1) () [Voaos[ Vos [NVoaod NVos| Ave (cfs) | subs. (ft) () | (1) [Vooos| Vos [NVoans Ave | ( (cfs) | subs. ) () | () [Voaos[ Vos [NVoaos Ave |(deg)| (cfs) | subs.
Habitat: Run
RWP 20 108 10321 119 RWE 72 99.21 | 0.00 | 0.00 000 000 000 | 368 ||RWE 7.6 99.00 | 0.00 | 0.00 0.00 0.00 000 | 368
suvey | HI | Q 35 248 10181 35.6 8.0 98.81 | 0.40 | -0.02 007 -0.07 -0.06 | 56.6 8.0 9880 | 0.20 | 0.00 000 0.00 000 | 56.6
Date ft) cfs) 6.0 390 10039 355 95 98.31 | 0.90 | -0.28 -0.33 -0.33 -0.37 | 67.6 9.5 98.30 | 0.70 [ -0.01 -0.04 -0.04 -0.04 | 67.6
7/17/2007 | 104.29 RWE 68 503 99.26 368 | |RWE 6.7 000 | 0.00 0.00 0.00 000 | 368 11.0 98.06 | 1.15 | 0.03 011 011 013 | 76,6 11.0 98.00 | 1.00 | 0.00 0.00 0.00 000 | 766
7/18/2007 |104.65 388 8.0 065 | -0.44 -048 -0.48 044 | 56.6 120 97.61 | 1.60 | 0.00 000 0.00 000 | 87.8 120 97.60 | 140 | 016 026 0.26 036 | 87.8
7/19/2007 |105.09 17.6 95 1.00 | -0.48 -052 -052 078 | 67.6 130 97.31 | 1.90 | 0.03 011 011 021 | 87.8 130 97.50 | 1.50 | 0.00 0.00 0.00 000 | 87.8
7/20/2007 |104.44 6.7 11.0 130 | 0.34 039 0.39 063 | 76.6 140 97.11 | 2.10 | 0.26 032 032 068 | 87.8 14.0 97.20 | 1.80 | 002 007 0.07 013 | 87.8
8/21/2007 |104.96 LWE 360 503 99.26 87.8 120 160 | 0.24 031 031 049 | 87.8 150 97.01 | 2.20 | 0.92 097 097 214 | 766 150 96.95 | 2.05 | 027 033 0.33 067 | 766
8/23/2007 |104.80 370 505 99.24 87.8 130 200 | 0.25 032 032 063 | 87.8 160 97.21 | 2,00 | 1.23 128 128 256 | 87.6 16.0 97.15 | 185 | 067 072 072 133 | 876
400 492 9937 786 14.0 215 | 0.29 034 034 074 | 87.8 17.0 97.21 | 2,00 | 1.14 119 119 238 | 87.8 17.0 9750 | 1.50 | 084 089 0.89 134 | 87.8
434 486 9943 728 150 255 | 2.38 2.45 245 626 | 76.6 180 97.16 | 2,05 | 1.13 118 118 242 | 87.8 180 9745 | 155 | 034 039 0.39 060 | 87.8
450 460 9969 17.8 16.0 245 | 1.96 2,03 2,03 497 | 876 190 97.16 | 2.05 | 0.86 091 091 188 | 878 19.0 97.20 | 1.80 | 003 011 011 020 | 87.8
500 465 99.64 87.8 17.0 225 | 221 2.28 2.28 513 | 87.8 200 97.86 | 1.35 | 0.53 057 057 078 | 87.8 200 97.40 | 1.60 | 0.00 0.00 0.00 000 | 87.8
516 447 99.82 818 180 245 | 147 153 153 374 | 87.8 210 97.76 | 1.45 | 0.17 027 027 039 | 87.8 210 97.40 | 1.60 | 012 023 0.23 036 | 87.8
524 | 380 100.49 87.8 19.0 235 | 1.20 1.25 1.25 293 | 87.8 220 97.31 | 1.90 | 0.55 0.60 0.60 113 | 878 220 9730 | 1.70 | 036 041 0.41 069 | 87.8
535 | 403 100.26 188 200 170 | 1.47 153 153 259 | 87.8 230 97.51 | 1.70 | 052 056 056 096 | 87.8 230 97.50 | 1.50 | 011 021 021 032 | 87.8
57.0 | 402 100.27 119 210 170 | 117 122 122 207 | 87.8 240 97.61 | 160 | 0.17 027 027 053 | 87.8 240 97.60 | 140 | 002 007 0.07 010 | 87.8
583 | 327 10102 119 220 225 | 1.28 133 133 299 | 87.8 250 97.71 | 150 | 0.32 037 037 084 | 87.8 250 97.75 | 1.25 | 031 036 0.36 057 | 87.8
506 308 10121 119 230 200 | 1.02 107 107 214 | 87.8 265 97.76 | 1.45 | 0.10 020 020 044 | 87.8 265 97.80 | 1.20 | 001 004 0.04 007 | 87.8
620 314 10115 119 240 185 | 0.91 096 0.96 178 | 87.8 280 98.01 | 1.20 | 0.06 018 018 033 | 87.8 280 98.40 | 0.60 | 001 004 0.04 003 | 87.8
LWP 667 325 10104 119 250 180 | 0.56 061 061 136 | 87.8 205 98.51 | 0.70 | 0.03 011 011 013 | 87.8 25 9850 | 0.50 | 0.00 0.00 0.00 000 | 87.8
265 1.70 | 0.04 015 0.15 037 | 87.8 310 98.96 | 0.25 | 0.06 018 018 005 | 87.8 ||LWE 310 99.00 | 0.00 | 0.00 0.00 0.00 000 | 87.8
TR1- Bed profile comparison 280 150 | 0.36 041 0.41 092 | 87.8 330 99.46 | -0.25 87.8
205 1.00 | 0.01 004 0.04 005 | 87.8 350 99.06 | 0.15 | -0.01 004 -0.04 010 | 87.8
105 310 050 | 019 028 0.28 024 | 87.8 [[LWE 37.0 99.21 | 0.00 | 0.00 000 0.00 000 | 87.8
330 000 | 0.00 0.00 0.00 000 | 87.8
104 —lsu07 350 025 | 0.00 0.00 0.00 000 | 87.8
—ieuior 37.0 010 | 0.00 0.00 0.00 000 | 87.8
108 It 300 -0.60 87.8
410 005 | -0.01 004 -0.04 000 | 87.8
17-Jul-07 430 005 | -0.05 0417 017 001 | 786
_ 102 LWE 440 000 | 0.00 000 0.00 000 | 728
§ 101
]
3
© 100
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99
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Stream:

Sultan R.

Site: Reach 1A, Side Channel 3
Habitat: Run
Transect: 1
0 Ca\'/i\?SraEted ,5“’“39 '{“/"Tra?’; VAR Manning's  Wetted WSE, Reach 1A, Side Channel 3, Run, TR-1 Average Vel, Reach 1A, Side Channel 3, Run, TR-1
umber elocl n perimeter
(cfs) (ft) (F)  (ft/sec) (ft) 101.0 3.0 ¢
3 98.83 0.02 0.14 081 0555 224 | € I o5 f
5 9891 003 019 083 0453 239 | 510057 g
8.2 99.00 0.04 028 095 0.308 244 | g 207
10 99.04 005 033 099 0265 247 | & 10007 g g
14 | 9913 007 044 104 0209 252 | 8 | - T
18.1 99.20 0.08 053 107 0174 257 | £ 7 2 10+
22 99.26 0.09 062 1.08 0.149 269 | O oA Calibrated WSE :
26 99.31 0.11 071 1.09 0.130 28.3 L U » Measured WSE 0.5+
30 99.36 0.12 079 109 0.116 207 |3 o [ 0.0 &
B | ®e om o 19 aws s o s w0 1 w0 m| o s w0 0 20 20
45 99.52 0.16 1.04 1.08 0085 355 Flow (cfs) Flow (cfs)
gg 3321 81; 11; 18; 8832 ggé Froude Number, Reach 1A, Side Channel 3, Run, TR-1 VAF, Reach 1A, Side Channel 3, Run, TR-1
. . . . . . 040 | | o
60 99.66 0.20 125 1.04 0071 39.3 ; ! ! : ; ;
63.8 99.69 0.21 129 1.04 0066 429 035 ¢ | |
68 99.72 0.22 134 103 0064 434 | ;030 | |
73 99.76 0.22 1.40 1.01 0.062 441 | € 025 ¢ | ; ;
78 99.79 0.23 146  1.01 0.060 446 | 2 00 Lol ! !
84 99.83 0.24 152 1.00 0.058 451 | § Tt S /—\\
90.7 99.88 0.24 158 098 0057 456 | 2 015 ¢ ! !
100 99.93 0.25 1.68 096 0.055 46.0 0.10 ; ;
115 100.02 0.27 1.80 094 0.053 46.8 0.05 ; ;
130 100.10 0.28 1.93 091 0.051 475 0.00 £ 00 { e {
145 100.18 0.29 204 089 0.049 47.7 0 0 50 100 150 200 250
160 100.25 0.30 216 0.87 0.048 47.9 Clow (cfs Flow (cf9)
175 | 10032 032 226 085 0045 518 (cfs)
;gg 1884312 822 gig 823 ggjg :gi Manning's n, Reach 1A, Side Channel 3, Run, TR-1 WP, Reach 1A, Side Channel 3, Run, TR-1
225 100.52 0.35 257 081 0.042 53.8 ; ;
| | e
S B Ao Lo 5
5 l l £
£ | | s YT ~"~""""~"~"/ """~~~ - T T T T T T T oo
c
5 1 1 =
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100.8

Comparison of Calibrated and Measured WSEs,
Sultan River, Reach 1A, Side Channel 3, TR-1, Run
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Stream: Sultan R.
Site: Reach 1A, Side Channel 2

Date: 7/18/2007 Transect: 6 Date: 7/19/2007 Date: 7/20/12007 Date: 8/21/2007 Date: 8/23/2007
Habitat:  Riffle Flow: High Habitat:  Riffle Flow: Mid Habitat:  Riffle Flow: Low Habitat:  Riffle Flow: 900 cfs Habitat:  Riffle Flow: 700 cfs
(1) Level Loop Survey (BM & HP) (1) Level Loop Surve (1) Level Loop Surve! (1) Level Loop Surve (1) Level Loop Surve!
BM/HP BS HI FS Elev BM/HP BS HI FsS Elev BM/HP BS HI FS Elev BM/HP BS HI FsS Elev BM/HP BS HI FS Elev
(ft) @ | @ | @ (ft) L @ | @ (ft) (ft) (ft) (ft) (ft) (ft) (ft) L (ft) (ft) (ft) () () (ft) (ft) () (ft)
BM1 422 |104.22 100.00 BM1 3.69 [103.69 100.00 BM1 424 |104.24 100.00 BM1 4.29 |104.29 100.00 BM1 430 |[104.30 100.00
BM2 3.32 {100.90 BM2 2.80 [100.89 BM2 3.35 [100.89 BM2 3.40 [100.89 BM2 3.40 [100.90
Comment: _ Staff guage = 18.2 inches @ 930 a Comment: Staff guage = 12.25 inches @ 825 Comment. Staff guage = 9.375 inches Comment. Photo #19 looking d/s, #20 right to Comment. Photo #81 side channel 2 staff gua
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
TR Station Ave River Station Ave River Station Ave TR Station Ave TR Station Ave
Location Sta Ave HI FS Rod | WSE | WSE Q TR L/R bank [ Ave HI FS Rod | WSE [WSE| Q TR L/R bank| Ave HI FS Rod | WSE | WSE Location Sta Ave HI FS Rod | WSE [WSE| Q Location Sta Ave HI FS Rod | WSE | WSE Q
(@) (@) (ft) (ft) M [ W [ W [(cf) (ft) (ft) () () (ft) (ft) M [ @ [ @ [(cfs) () () (ft) @ 1 @® 1 ® | ® [(fs) () (@) (ft) (ft) M [ W [ W [(cf)
6-L 104.22| 5.06 | 0.00 | 99.16 99.12 314 6-L 103.69| 4.98 98.71 [ 98.71 6-L 0.00 | 0.00 6-L 104.29| 4.91 | 0.20 | 99.58 | 99.50 36.5 6-L 104.30| 4.86 | 0.00 | 99.44 (99.38
6-R 5.15 | 0.00 | 99.07 ) 6-R 6-R 0.00 6-R 5.04 | 017 |99.42 } 6-M 4.92 | 0.00 | 99.38 19.1
Ave Q= 3.14 Ave Q= Ave Q= Ave Q= 36.5 6-R 4.97 | 0.00 | 99.33
Note: Photo #7 looking u/s, #8 across transect left to right, #9 looking d/s Note: Photo #37 looking u/s, #38 looking d/s (No WSE collected) Note: Photo #76 looking u/s, #77 across transect left to right, #78 lookin Note: Staff guage =23.88 inches @ 10.55 am Ave Q= 19.1
WSE slope = NA WSE slope = 0.833% dis WSE slope = NA Note: Staff guage =21.125 inches
WSE slope = NA
2.1) Longitudinal WSE Slope
Location | River Station H FS Rod | WSE
(3) Meter and propeller ID for Velocity Correctio (3) Meter and propeller ID for Velocity Correctio (3) Meter and propeller ID for Velocity Correctio (3) Meter and propeller ID for Velocity Correctio (ft) (ft)
uls 45 104.30| 4.97
Meter ID:__ 5750 Meter ID: NA Meter ID: NA Meter ID:__ 4099 dis -25 5.78 | 0.00 | 98.52
Propeller | 6A Propeller ID:___NA NA Propeller ID:__5A
Calib. # 167 Calib. # 186 WSE slope = 1.943%
4) Level Loop for Bank Survey on 7/17/07 (3) Meter and propeller ID for Velocity Correction
BM/HP BS HI FS Elev
(ft) (ft) @ | @ | @ Meter ID: 4099
BM1 3.81 103.81 100.00 Propeller ID: 5A
Calib. # 175
BM2 7.59 | 96.22
Comment:
7116/2008
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Stream: SultanR. [ 18-Jul-07 19-Jul-07 20-3ul07 21-Aug 07 23-Aug 07
Site: Reach 1A, Side Chann¢_Sta | FS | Ground| Depth Vel (fUs) Angle] q Sta | FS | Ground| Depth Vel (fts) Angle] q Sta | FS | Ground| Depth Vel (fUs) Jangd g Sta | FS | Ground| Depth Vel (fUs) Angle] q Sta | FS | Ground| Depth Vel (fts) Angle] q
Transect: 6 () (M) | (®) | (1) |Voaos| Vos |NVoaud NVos| Ave | (deg) | (cfs) | subs. () () () | () [Vosue| Vos | NVoans [NVos| Ave | (deg) | (cfs) | subs ) () | (@ | () [Voaes| Vos [NVoaos[NVas| Ave |(deg)| (cfs) | subs. () () | (@ | (1) [Voas| Vos [NVoans [NVas| Ave | (deg) | (cfs) | subs. () (1) () | () [Vouwe| Vos | NVoans [NVos| Ave | (deg) | (cfs) | subs.
Habitat: Riffle
RWP 20 228 10153 19 RWE 67 9950 | 0.00 | 0.00 000 000 000 | 119 |[RWE 68 9938 | 0.00 | 0.00 000 000 000 | 119
Survey HI Q 40 302 10079 19 70 99.30 | 0.20 | 0.00 0.00 0.00 000 | 119 70 99.33 | 0.05 | 0.01 0.01 0.01 000 | 119
Date () __(cfy 60 383 9998 19 80 9880 | 070 | 252 252 252 176 | 846 80 9891 | 047 | 231 231 231 109 | 846
7/17/2007 | 103.81 RWE 75 99.12 | 0.00 | 0.00 0.00 0.00 000 | 119 9.0 98.90 | 0.60 | 2.66 266 266 160 | 468 9.0 98.93 | 045 | 2.30 2.30 230 104 | 468
711812007 10422 31 80 99.07 | 005 | 069 074 074 003 | 846 100 98.90 | 060 | 299 299 299 179 | 566 100 9895 | 043 | 262 262 262 113 | 566
7/19/2007 | 103.69 9.0 98.92 | 020 | 150 156 156 031 | 468 110 98.95 | 055 | 3.30 3.30 3.30 182 | 546 110 98.98 | 0.40 | 262 262 262 105 | 546
712012007 | 0.00 100 9897 | 015 | 166 172 172 026 | 5656 120 99.00 | 050 | 298 298 298 149 | 568 120 99.00 | 038 | 235 235 235 089 | 568
8/21/2007 |104.29 36.5 110 98.97 | 015 | 152 158 158 024 | 548 130 99.10 | 040 | 3.09 3.09 3.09 124 | 568 130 98.92 | 0.46 | 2.32 232 232 107 | 568
8/23/2007 10430 19.1 120 98.97 | 015 | 044 048 048 007 | 568 140 9885 | 065 | 331 331 331 215 | 566 140 9889 | 049 | 232 232 232 114 | 566
130 99.02 | 010 | 116 121 121 012 | 56.8 150 99.00 | 050 | 28 2.80 2.80 140 | 576 150 99.00 | 038 | 2.09 209 209 079 | 576
140 9877 | 035 | 168 174 174 061 | 566 Reach 14, Side Channel 2, TR - Bed profile comparison 160 98.90 | 060 | 333 33 33 200 | 566 160 9896 | 042 | 178 178 178 075 | 566
150 98.87 | 0.25 | 0.67 072 072 018 | 576 N ' 17.0 99.00 | 050 | 3.16 316 3.16 158 | 655 170 98.96 | 0.42 | 2.10 210 210 088 | 655
160 9897 | 015 | 114 119 119 0.18 | 566 104 180 99.00 | 050 | 300 300 300 150 | 566 180 9901 | 037 | 180 180 180 067 | 566
170 98.97 | 015 | 1.28 133 133 020 | 655 19.0 99.05 | 045 | 2.40 240 2.40 108 | 656 19.0 99.10 | 0.28 | 2.82 282 282 0.79 | 656
180 9932 | -020 | 0.00 000 000 000 | 566 103 — 1guko7 200 9895 | 055 | 184 184 184 101 | 568 200 9898 | 040 | 145 145 145 058 | 568
19.0 98.92 | 0.20 | 0.54 0.58 0.58 012 | 656 210 98.95 | 055 | 2.00 2.00 2.00 110 | 566 210 98.96 | 042 | 126 126 126 053 | 56.6
200 9892 | 020 | 034 039 039 008 | 568 2whgor 220 98.95 | 055 | 194 194 194 107 | 656 20 9898 | 040 | 123 123 123 049 | 656
210 99.07 | 0.05 | 0.15 0.25 0.25 001 | 56.6 £ 102 —— 23-Aug-07 230 98.95 | 055 | 1.86 186 186 102 | 765 230 98.99 | 039 | 119 119 119 046 | 765
20 9892 | 020 | 055 050 050 012 | 656 < 20 9880 [ 070 | 211 211 211 148 | 566 240 9888 | 050 | 133 133 133 067 | 566
230 98.92 | 0.20 | 0.00 0.00 0.00 0.00 | 765 2 250 98.80 | 0.70 | 148 148 148 104 | 568 250 98.86 | 052 | 1.15 115 115 0.60 | 56.8
240 9892 | 020 | 0.00 000 000 000 | 566 Sim 260 9885 | 065 | 239 239 239 155 | 576 260 9886 | 052 | 199 199 199 103 | 576
25.0 98.87 | 0.25 | 0.35 0.40 0.40 0.10 | 56.8 % 270 98.95 | 055 | 2.94 294 294 162 | 658 27.0 98.96 | 0.42 | 0.65 0.65 0.65 0.27 | 658
260 9892 | 020 [ 077 082 082 016 | 576 3 280 99.00 | 050 | -019 019 019 010 768 280 9908 | 030 | 0.06 006 006 002 | 768
27.0 98.87 | 025 | 0.44 0.48 0.48 012 | 658 4 100 290 99.10 | 040 | 252 252 252 101 | 566 29.0 99.13 | 0.25 | 0.94 0.94 0.94 0.24 | 566
280 9927 | -015 | 0.00 000 000 000 | 768 300 99.10 | 040 | 251 251 251 100 | 656 300 9910 | 028 | 179 179 179 050 | 656
29.0 99.07 | 0.05 | 0.01 0.04 0.04 0.00 | 56.6 310 98.85 | 065 | 2.21 221 221 144 | 676 310 98.90 | 0.48 | 150 150 150 072 | 676
300 99.07 | 005 | 0.00 000 000 000 | 656 o 320 99.05 | 045 | 093 093 093 042 | 768 320 9908 | 030 | 170 170 170 051 | 768
310 98.87 | 0.25 | 0.07 0.19 0.19 005 | 676 330 98.80 | 0.70 | 1.38 138 138 097 | 67.8 330 98.98 | 0.40 | 142 142 142 057 | 678
320 9922 | -010 | 0.00 000 000 000 | 768 . 340 99.10 | 040 | 085 085 085 034 | 676 340 9909 | 029 | 017 017 017 005 | 676
330 98.87 | 025 | 0.24 031 0.31 008 | 678 35.0 99.00 | 050 | 144 144 144 072 | 655 350 99.08 | 030 | 0.78 0.78 078 0.23 | 655
340 9912 | 000 | 0.00 000 000 000 | 676 ° s oo %A s 805 360 9920 | 030 | 082 082 082 025 | 656 360 9921 | 017 | 078 078 078 013 | 656
35.0 98.92 | 020 | 0.48 052 0.52 010 | 655 Station (ft) 370 99.15 | 035 | 110 110 110 039 | 756 37.0 99.18 | 0.20 | 068 0.68 0.68 014 | 756
LWE 360 9912 | 000 | 0.00 000 000 000 | 656 380 9920 | 030 | 050 050 050 008 | 7556 380 9923 | 015 | 017 017 017 001 | 756
380 452 9929 75.6 39.0 99.75 | -0.25 76.6 39.0 99.73 | -0.35 76.6
400 443 9938 766 400 9930 | 020 | 022 022 02 002 | 7656 400 9933 | 005 | 0.00 000 000 000 | 766
420 454 99.27 57.6 410 99.30 | 0.20 | 0.01 0.01 0.01 0.00 | 57.6 410 99.33 | 0.05 | 0.00 0.00 0.00 0.00 | 57.6
440 456 9925 578 420 9920 | 030 | 021 021 021 006 | 576 420 9923 | 015 | 0.00 000 000 000 | 576
460 473 99.08 736 430 99.30 | 0.20 | 0.42 042 0.42 0.08 | 57.6 430 99.33 | 0.05 | 0.00 0.00 0.00 0.00 | 57.6
480 432 9949 178 440 9930 | 020 | 055 055 055 011 578 440 9933 | 005 | 0.00 000 000 000 | 578
500 371 100.10 19 450 99.10 | 040 | 0.44 0.44 0.44 0.18 | 57.8 45.0 99.11 | 027 | 0.09 0.09 0.09 002 | 578
510 346 10035 19 460 99.00 | 050 | 028 028 028 014 | 736 460 9903 | 035 | 013 013 013 005 | 736
520 326 100.55 19 470 99.10 | 040 | 017 017 017 007 | 178 470 99.18 | 0.20 | 0.05 0.05 0.05 001 | 178
540 068 10313 19 LWE 480 9950 | 0.00 | 0.00 000 000 000 | 178 [[LWE 477 9938 | 0.00 | 0.00 000 000 000 | 178
550 022 10359 19
LWP 565 19
7/16/2008
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Stream: Sultan R.
Site: Reach 1A, Side Channel 2
Habitat: Riffle
Transect: 6
o Ca\'/i\?SraEted g“’“ge '{“/"Tra?’; VAE Manning's  Wetted WSE (Water Surface Elevation), R1A, SC2, Riffle, TR-6 Average Velocity, R1A, SC2, Riffle, TR-6
umber elocl n perimeter
(cfs) (ft) (Fr)  (fsec) (ft) 100.0 ¢ P
0.2 98.96 0.22 029 111 0102 124 | € g9gf_______________ SNk S
0.3 98.97 0.25 035 1.19 0.093 133 | § |
0.4 98.98 0.29 040 111 0.077 171 | S 996 1 ! g
0.6 99.00 0.30 045 1.06 0.079 186 | i 004 | ; =
1 99.02 0.35 058 1.15 0.069 20.2 g 7 | g
2 99.07 0.36 072 1.06 0.071 22.9 § 99.2 | | g
3 99.10 0.41 0.86 1.04 0.064 259 | O Calibrated WSE
3.6 99.12 0.40 0.88 102 0066 273 | £ 90f----------------1 4 Measured WSE
4 99.13 0.41 093 1.02 0.064 279 | 2 P R s i
5 99.15 0.44 1.03 105 0.062 29.0 ‘ 0 5‘0 1(‘)0 150
6 99.18 0.42 1.04 1.02 0.065 30.7 Flow (cfs) Flow (cfs)
8 99.22 0.43 1.14 1.02 0.065 325
ig ggg: 822 12461 83; 8822 222 Froude Number (Fr), R1A, SC2, Riffle, TR-6 VAF, R1A, SC2, Riffle, TR-6
13.4 99.30 0.47 138 1.00 0.062 36.4 147 ; ;
14 99.31 0.47 1.39 1.00 0.062 37.0 : | |
16 99.34 0.47 143 098 0064 385 | _ 124 ------ P foooo
18 99.37 0.46 146 098 0.065 39.4 é 1ot ! !
18.4 99.37 0.47 149 099 0.064 39.4 | 3 w ok ‘ ;
18.9 99.38 0.46 149 098 0.065 397 | g g 08 f oo o o
20 99.39 0.47 153 1.00 0.065 39.8 3 a: | T
22 99.41 0.47 159 1.01 0.065 400 |“ 06 4 ! !
24 99.44 0.46 159 099 0.068 40.3 T ! !
26 99.46 0.46 164 1.00 0.068 40.5 04 f e
29 99.49 0.46 1.70 1.01 0.068 40.9 0 10 20 30 40 50
31 99.51 0.46 1.74 1.01 0.069 411 Flow (cfs Flow (cfs)
34 9953 047 182 103 0067 413 (crs)
‘3& gggg 82; 122 182 gggg jig Manning's n, R1A, SC2, Riffle, TR-6 Wetted perimeter (WP), R1A, SC2, Riffle, TR-6
45.0 99.63 0.47 1.98 1.03 0.070 42.3 0.12
0.10 S
c o
é 0.08 °§
z : 3
é 0.06 3
0.04 © 2
0.02 {—
0
Flow (cfs) Flow (cfs)
7/16/2008 CcTR6A 1 - Sultan_Reach 1A_Side Channel 2_TR6.xls




99.7

Sultan River, Reach 1A, Side Channel 2, Transect 6, Riffle
Comparison of Calibrated and Measured WSEs
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Stream: Sultan R.
Site: Reach 1A, Side Channel 2

Date: 7/18/2007 Transect: 5 Date: 7/19/2007 Date: 7/20/12007 Date: 8/21/2007 Date: 8/23/2007
Habitat:  Pool Flow: High Habitat:  Pool Flow: Mid Habitat: ~ Pool Flow: Low Habitat:  Pool Flow: 900 cfs Habitat: ~ Pool Flow: 700 cfs
(1) Level Loop Survey (BM & HP) (1) Level Loop Surve (1) Level Loop Surve: (1) Level Loop Surve (1) Level Loop Surve!
BM/HP BS HI FS Elev BM/HP BS HI FS Elev BM/HP BS HI FS Elev BM/HP BS HI FsS Elev BM/HP BS HI FS Elev
() () M | ® () L (ft) (ft) (ft) (ft) (ft) @ | (ft) (ft) L (ft) () (ft) () () (ft) () () (ft)
BM3 3.70 |103.70 100.00 BM3 100.00 100.00 BM3 2.92 |102.92 100.00 BM3 371 |103.71 100.00 BM3 3.91 |103.91 100.00
BM4 7.46 | 96.24 BM4 100.00 BM4 102.92 BM4 7.46 | 96.25 BM4 7.67 | 96.24
Comment: Comment Comment. Comment. Photo #22 lookng d/s, #23 looking left to right, #24 looking u/s Comment. Photo #86 lookng left to right, #87 looking right to left, #89 looking
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
TR Station Ave River Station Ave River Station Ave TR Station Ave TR Station Ave
Location Sta Ave HI FS Rod | WSE | WSE Q TR L/R bank | Ave HI FS Rod | WSE |[WSE| Q TR L/Rbank| Ave HI FS Rod | WSE | WSE Q Location Sta Ave HI FS Rod | WSE [WSE| Q Location Sta Ave HI FS Rod | WSE | WSE Q
(@) (@) (ft) (ft) M [ W [ (W [(cfs) (ft) (ft) () (ft) (ft) (M [ @ [(cfs) () () (ft) (ft) M [ @ [ @ [(cfs) () () (ft) @ 1 ® 1 ® | ) [(fs) () (@) (ft) (ft) M [ M [ (W [(cfs)
LWSE 103.70| 8.19 [ 0.00 [ 95.51 [ 95.51 0.0 1L | 0.00 | 0.00 1L 101.94| 7.10 [ 0.00 | 94.84 94.84 LWSE 103.71| 8.43 | 0.68 | 95.96 | 95.96 26.6 Lws 103.91| 8.13 [ 0.00 | 95.78 [ 95.78 177
RWSE 8.19 | 0.00 | 95.51 } 1-R 1R 7.10 | 0.00 | 94.84 RWSE 8.37 | 0.62 | 95.96 : RWS 8.93 | 0.80 | 95.78 )
Ave Q= 0.0 Ave Q= = Ave Q= 26.6 Ave Q= 17.7
Note: Photo #4 looking u/s, #5 across transect left to right, #6 looking d/s Note: Photo #35 looking u/s, #36 looking d/s (No WSE collected) Note: Photo #73 looking u/s, #74 across transect left to right, #75 looking Note: Prop calibration = 186 Note: Prop calibration = 175
WSE slope = NA WSE slope = NA WSE slope = NA WSE slope = NA
2.1) Longitudinal WSE Slope
HI FsS Rod | WSE
Location | River Station () () (f) ()
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction uls 25 103.91] 9.82 | 1.68 | 95.77
dis -30 9.53 | 141 | 95.79
Meter ID:__ 5750 Meter ID:___NA Meter ID:___NA Meter ID:__4441
Propeller 6A Propeller ID:___NA Propeller ID:___NA Propeller ID: ___7A WSEslope=  -0.036%
Calib. # 167 Calib. # 186

(4) Level Loop for Bank Survey on 7/17/07
BM/HP BS HI FS [ Elev
() () () (ft) (ft)

BM3 3.81 103.81 100.00
BM4 7.59 | 96.22
Comment:
7116/2008
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Level Loop WSE Survey

(3) Meter and propeller D for Velocity Correction

Meter ID:___3602 _ Counter 4099 was used in measuring velocity
Propeller ID:___5A
Calib. # 186
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Stream: SultanR. [ 18-0ul-07 19-3u-07 20-3ul-07 21-Aug 07 23-Aug-07
Site: Reach 1A, Side Channe_Sta | FS_ Ground| Depth Vel (fUs) Angle] q Sta | FS | Ground| Depth Vel (fUs) Angle] q Sta | FS | Ground| Depth Vel (fts) i q Sta | FS | Ground| Depth Vel (fUs) Angle] q Sta | FS | Ground| Depth Vel (115 Angle] q
Transect: 5 () (1) | (@) | (%) |Voaos| Vos [NVoans NVas| Ave | (deg) | (cfs) | subs. () (1) | () | (1) |Voaus| Vos | NVaans|NVas| Ave | (deg) | (cfs) | subs @) (1) (@) | () [Voans| Vos [ NVoaos[NVos| Ave |(deg)| (cfs) | subs ) () | (@ | (1) [Voaws| Vos [NVoans[NVes| Ave | (deg) | (cfs) | subs @) (1) () | () [Voans| Ves [NVouss | NVos | Ave | (deg) | (cfs) | subs.
Habitat: Pool
RWP 20 302 10079 19 RWE 62 95.96 | 000 | 0.00 000 000 000 | 816 |[RWE 6.1 9578 | 0.00 | 0.00 000 000 000 | 816
suvey | HI | Q 60 796 9585 816 80 9491 | 1.05 | 000 000 0.00 000 | 856 80 9481 | 097 | 0.0 011 011 018 | 856
Date (f) __(cfs) |RWE 67 9551 | 0.00 | 0.00 000 000 000 | 856 94 9441 | 155 | 001 004 004 010 | 878 94 9431 | 147 | 005 011 011 025 | 878
711712007 | 10381 0 80 9581 | -0.30 | 0.00 000 0.00 000 | 856 110 9366 | 230 | 0.00 000 0.00 000 | 786 110 9368 | 210 | 0.0 011 011 037 | 785
711812007 10370, 00 94 9401 | 150 | 0.00 000 000 000 | 878 125 9336 | 260 [ 000 | 0.00| 000 |000[ 000 000 | 7656 125 9348 | 230 | 0.05 011 011 039 | 766
711912007 110 9386 | 165 | 0.00 000 0.00 000 | 786 140 9336 | 260 | 016 | 0.42| 022 | 048 035 137 | 766 140 9348 | 230 | 0.15 023 023 081 | 7656
712012007 | 101.94 125 9351 | 200 | 0.00 000 000 000 | 766 155 9326 | 270 [ 013 | 061 022 |067[ 044 179 | 766 155 9323 | 255 | 011 027| 020 | 035 | 028 105 | 766
8/21/2007 10371 266 140 9331 | 220 | 0.00 000 0.00 000 | 766 Reach 1A, Side Channel 2, TRS - Bed profile comparison 170 9311 | 285 | 035 | 053| 041 | 059 | 050 214 | 766 170 93.18 | 260 | 032 | 0.06 | 040 | 0.14 | 027 105 | 766
8/23/2007 103,91 17.7 155 93.06 | 245 | 000 000 000 000 | 766 102 185 9321 | 275 | 047 | 068| 053 |073[ 063 259 | 766 185 9316 | 262 [ 025|024 033 | 032 | 033 129 | 766
170 93.06 | 245 | 000 000 0.00 000 | 766 200 9326 | 270 | 057 | 081 063 |086| 074 301 | 766 200 9328 | 250 | 045 | 025| 053 | 033 | 043 162 | 7656
185 9311 | 240 | 0.00 000 0.00 000 | 766 101 — 183ul07 25 9336 | 260 | 054 | 058| 060 | 064 062 240 | 458 25 9332 | 246 | 045 053 053 196 | 458
200 9321 | 230 | 000 000 0.00 000 | 766 100 2 Augor 230 9351 | 245 | 051 057 057 208 | 436 230 9356 | 222 | 043 051 051 171 | 436
215 93.36 | 215 | 0.00 000 0.00 000 | 458 25 9361 | 235 | 058 064 064 224 | 436 25 9361 | 217 | 031 039 039 128 | 436
230 9356 | 1.95 | 0.00 000 0.00 000 | 436 o % — 23AugO7 260 9366 | 2.30 | 063 068 068 236 | 378 260 9365 | 213 | 033 041 041 132 | 378
25 9361 | 190 | 0.00 000 000 000 | 436 g 275 9361 | 235 | 057 063 063 221 | 378 275 9356 | 222 | 039 048 048 158 | 378
260 9366 | 1.85 | 000 000 0.00 000 | 378 g % 290 9381 | 215 | 078 083 083 267 | 278 290 9380 | 198 | 0.30 038 038 114 | 278
275 9361 | 190 | 0.00 000 000 000 | 378 3 o 305 9401 | 195 | 024 030 030 089 | 218 305 9402 | 176 | 012 021 021 054 | 218
290 9376 | 1.75 | 000 000 0.00 000 | 278 H 320 9421 | 175 | 06 022 022 058 | 125 320 9418 | 160 | 0.10 019 019 045 | 125
305 9401 | 150 | 0.00 000 000 000 | 218 5 9% 35 9451 | 145 | 003 012 012 027 | 126 35 9451 | 127 | 015 023 023 045 | 126
320 9421 130 | 0.00 000 0.00 000 | 125 2 350 9491 105 | 003 012 012 015 | 128 350 9488 | 0.90 | 008 016 016 022 | 128
35 9456 | 095 | 0.00 000 000 000 | 126 % 365 9566 | 030 | 001 004 004 022 119 365 9562 | 0.16 | 0.0 011 011 002 | 119
350 9486 | 065 | 000 000 0.00 000 | 128 0 LWE 373 9596 | 0.00 | 0.00 000 000 000 | 119 [[LWE 369 9578 | 0.00 | 0.00 000 000 000 | 119
LWE 365 9551 | 0.00 | 0.00 000 000 000 | 119
370 808 9573 119 93
380 724 957 19
390 654 97.27 119 o2
40 490 9801 19 0 5 10 15 2 25 30 35 40 45 50 55 60 65 70 75
450 486 98.95 119 station (f)
540 420 9961 19
630 428 9953 119
LWP 740 340 10041 19
711612008
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Stream:

Sultan R.

Site: Reach 1A, Side Channel 2
Habitat: Pool
Transect: 5
o Ca\'/'\?SraEtEd g;?#geer ';“/‘;T;i?; VAE Ma”:“g's W_e“etd WSE (Water Surface Elevation), R1A, SC2, Pool, TR-5 Average Velocity, RLA, SC2, Pool, TR-5
perimeter
(cfs) (ft) (Fr)  (fsec) (ft) 96.3 1 ; ; ; ; 0.7 1 w w
0.2 95.42 000 000 082 10074 200 | & . w w w w 065 L — |
028 | 9542 000 001 089 13624 200 | 5% l l l : i l l
039 | 9543 000 001 095 9871 201 | & i ! ! ! 7 % ‘ |
0.6 95.43 000 001 103 6416 291 | WO T oo T € 04 ! !
1 9545 000 002 111 3920 201 | & | A L] g o3 : :
2 95.47 0.01 0.04 119 1.995 292 | £} g N | |
3 95.50 0.01 006 122 1366 293 | D | } Calibrated WSE 27 : :
3-26 ggg; g-gi g-g; 1(2; 1;2; gg-i § - l l 4 Measured WSE R i T
: : : : : : 953 f b b 0.0 + S A R
o | o5s 002 o012 116 070 299 o 2 ® w50 T T
8 95.60 0.02 015 119 0558 297 Flow (cfs) Flow (cfs)
ig 3223 882 8;2 1?8 gggg ;gg Froude Number (Fr), R1A, SC2, Pool, TR-5 VAF, R1A, SC2, Pool, TR-5
13.4 95.69 0.03 025 118 0359  30.0 0.10 T ; ;
14 95.70 0.03 026 118 0.346 30.0 : | |
16 95.74 0.04 029 116 0.313 301 | 008f------ moo oo B -
18 95.77 0.04 032 115 0285  30.2 é i ! !
18.4 95.77 0.04 032 115 0279 302 | 3 0067 | | L
18.9 95.78 0.04 033 115 0.273 302 | g i | | g
20 | 9580 004 035 114 0285 316 | g ¥ T T 2
22 95.83 0.05 038 112 0235 324 | T F | |
24 95.86 0.05 040 110 0220 325 ; ‘ |
26 95.89 0.05 043 1.08 0.208 326 000 bl v v
29 95.93 0.06 047 106 0193 327 0 10 20 0 20 50
31 95.96 0.06 050 1.04 0.184 3238 Flow (cfs) Flow (cfs)
34 96.00 0.07 053 1.02 0173 329
‘3& gggg 88; 82; égg gigj 222 Manning's n, R1A, SC2, Pool, TR-5 Wetted perimeter (WP), R1A, SC2, Pool, TR-5
45.0 96.14 0.08 0.66 0.96 0.145 33.3 20 ; ;
| |
15 - Fo——— - A =
c | | 19}
g W= A T &
© i | | °
S [ | | g
51 l l 2
i 1 |
[ ——— ‘ ; ; -
0 10 20 30 40 50
Flow (cfs) Flow (cfs)
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96.2

Sultan River, Reach 1A, Side Channel 2, Transect 5, Pool
Comparison of Calibrated and Measured WSEs
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Stream: Sultan R.
Site: Reach 1A, Side Channel 2

Date: 7/18/2007 Transect: 4

Habitat: ~ Pool Flow: High

1) Level Loop Survey (BM & HP)

BM/HP BS HI FsS Elev

() (ft) (ft) () (ft)
BM3 411 |104.11 100.00
BM4 3.31 [100.80

Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 7/19/2007

(1) Level Loop Surve
BS

Date: 8/21/2007
Habitat: Pool Flow: 900 cfs

Habitat:  Pool Flow: Mid
(1) Level Loop Surve
BMWHP | BS HI | FS | Elev
(ft) () () (ft) ()
BM3 100.00 100.00
BM4
Comment:

(2) Water Surface Elevation (WSE) Survey

(2) Water Surface Elevation (WSE) Survey

BM/HP HI FS [ Elev
(ft) (ft) (ft) (ft) (ft)
360 [103.60 100.00
BM4 2.81 [100.79

Comment: Photo #25 looking d/s, #26 left to rir

Date: 8/23/2007

Habitat:  Pool Flow: 700 cfs
1) Level Loop Survey
BM/HP BS HI FS [ Elev
(ft) () () M 1 @
BM3 385 [103.85 100.00]
BM4 3.06 [100.79

Comment: Photo #90 left to right, #91 looking

(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey

River Station River Station TR Station TR Station

TR L/R bank| Ave HI FS TR L/Rbank| Ave HI FS Location Sta Ave HI FS Location Sta Ave HI FS
() (ft) (f) (f) (ft) (f) (f) (f) () (f) ) )

1-L 104.11f 7.60 1L LWSE 103.60( 6.78 Lws 103.85( 6.89

1R 7.60 1R RWSE 6.62 RWS 7.55

Photo #71 looking u/s, #72 across transect left to right, #73 lookin¢
Note: Photo #1 looking u/s, #2 across transect left to right, #3 looking d/s Note: Photo #33 looking u/s, #34 looking d/s (No WSE collected) Note: Note:
WSE slope = NA WSE slope = NA WSE slope = NA

(3) Meter and propeller ID for Velocity Correction
Meter ID: 5750

Propeller ID: ___6A
Calib. # ___ 167

(4) Level Loop for Bank Survey on 7/17/07

BM/HP BS HI FsS Elev
() (ft) (ft) () (ft)
BM1 3.76 | 103.76 100.00
BM2 2.97 [100.79
Comment:
7116/2008
Page 1 of 4

(3) Meter and propeller D for Velocity Correction

Meter ID:___NA

Propeller ID: ___NA

(3) Meter and propeller ID for Velocity Correction

(3) Meter and propeller D for Velocity Correction

Meter ID:__ 4441

Propeller ID: ___7A

Calib. # 186

2.1) Longitudinal WSE Slope

HI FS
Location | River Station
() (ft)
uls 25 103.85| 6.89
| ds | -25 6.97
WSE slope = 0.160%

(3) Meter and propeller ID for Velocity Correction

Meter ID:__3602 _ Counter 4099 was used in measuring velocity
Propeller ID:__5A

Calib. # 175
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Stream: Sultan R.
Site: Reach 1A, Side

Transect: 4

Habitat: Pool
suvey | HI
Date (ft)
711772007
7/18/2007
711912007
7/20/2007
802172007
8/23/2007

10411

103.74
103.60
10385

103.76

Station (ft)

[ 21-Aug-07

s Depth q sta sta Vel (fts) q sta

(1) (1) (cfs) (1) subs. [0 NVo20 [NVso (cfs) | subs. ) NVos subs.

135 RWE 87 000 000 | 146 ||[RWE 95 146

360 100 025 010 146 100 146

626 107 052 034 146 107 146

7.00 120 097 123 146 120 146
0.00 0.00 130 -0.90 117 | 318 130 318
035 0.00 140 079 -1.06 | 318 140 318
050 000 Reach 1A, Side Channel 2, TR4 - Bed profile comparison L] 050 -0.72 86 fLo0] i
060 0,00 160 042 081|318 160 318
080 -0.03 17.0 -0.40 091 435 17.0 435
135 0.00 180 026 063 | 436 180 436
160 -0.06 190 022 |02 064 | 436 190 021 436
185 -007 200 035 | 043 128 | 436 200 023 436
220 -0.08 —18-Jul07 210 022 | 090 193 | 658 210 0.00 658
245 -0.09 —— 19007 220 050 |133 333 | 658 220 005 658
265 -0.10 o7 230 019 | 137 285 | 658 230 027 658
295 0.00 240 108 [ 170 5.15 | 658 240 037 658
290 0.00 21-Aug-07 250 081 | 1.36 412 | 658 250 038 658
295 0.00 _ —23-Aug07 260 074 | 134 359 | 658 260 067 658
285 0.10 € 27.0 048 | 164 361 | 658 27.0 076 658
270 0.10 S 280 047 | 105 251 | 756 280 076 756
275 069 g 200 051 | 103 242 | 756 200 087 756
250 059 3 300 029 | 064 142|756 300 082 756
235 055 ® 310 029 | 023 071 | 756 310 756
195 059 2 320 037 089 | 658 320 658
185 056 330 066 134 658 330 658
170 068 340 065 094 438 340 438
130 033 350 037 035 | 426 350 426
060 017 360 027 008 | 426 |[LWE 362 426
0.00 0.00 LWE 37.0 000 000 | 426

684

577

508

480

443

Reach 1A, Side Channel 2, TR4
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Stream: Sultan R.
Site: Reach 1A, Side Channel 2
Habitat: Pool
Transect: 4
o Ca\l/i\?SraEted '\Tm“ge f\/vffagt; VAE Manning's - Wetted WSE (Water Surface Elevation), R1A, SC2, Pool, TR-4 Average Velocity, R1A, SC2, Pool, TR-4
umber elocl n perimeter
(cfs) (ft) (F)  (ft/sec) (ft) 98.0 1 ; ; ; ; 0.8 ; ;
0.2 96.38 0.00 000 0.01 28394 236 | & : ! ! ! | r | |
028 | 96.39 000 001 002 10226 237 | 5§67 ‘ ‘ ‘ P L]
0.39 96.39 0.00 001 002 7.376 237 | © : ! ! ! Q r : ;
0.6 96.40 000 002 003 485 238 |2y oo = T S ol ] |
1 96.42 0.00 0.03 0.06 2.945 288 | @ ob T R T T
2 96.46 0.01 005 011 1523 24.1 § . i ° : | |
3 96.49 0.01 0.08 016 1.047 242 | O I Calibrated WSE 02f -~ Lo R
3.56 96.51 0.01 009 019 0.897 243 | &7 ; ; + Measured WSE ; | |
4 96.52 0.01 010 021 0.808 244 |3 b T T 00}}
5 | sese  om o1z o026 oses 2 o 10 2 % @ % o 1o o  m a0 %
8 96.65 0.03 019 040 0449 250 Flow (cfs) Flow (cfs)
ig gg;é 883 8;3 ggz 82;2 ;22 Froude Number (Fr), R1A, SC2, Pool, TR-4 VAF, R1A, SC2, Pool, TR-4
13.4 96.80 0.04 0.29 0.63 0.303 25.8 0.10 T ‘ ‘ 2071 ; ;
14 96.82 0.04 030 0.66 0.294 25.9 . | 1 [ | |
16 96.87 0.04 0.33 074 0.268 261 | 008 --—--- moo oo B - 151 ___ R ~
18 96.93 0.05 036 0.82 0.248 26.4 é [ ! ! : | |
184 | 9694 005 037 083 0244 264 | 30087 ‘ ‘ . | |
18.9 96.95 0.05 0.38 0.85 0.240 265 |g b S S | |
20 96.98 0.05 039 089 0.232 267 | 3 ! ! ; | |
22 97.03 0.05 042 097 0.219 269 | "+ 0.02 4 ! | 05 +----—2 T booeoon
24 97.08 0.06 045 1.04 0.208 27.2 s | | , ! !
26 97.13 0.06 048 111 0.198 27.4 000 bl v 00 & | ‘ ‘ |
2 | oras o0t 08 120 om0 260 o m ™ e 0 2 W0 s
34 9733 007 057 139 0172 287 Flow (cfs) Flow (cfs)
‘3& g;gg 88; 82(3) 122 8123 ggi Manning's n, R1A, SC2, Pool, TR-4 Wetted perimeter (WP), R1A, SC2, Pool, TR-4
45.0 97.59 0.08 067 179 0.151 30.6 ;
| S
c | g
5 | g
= =
. I L g
© | °
= | 2
| (]
- === = = = = = =
l
20 30 40 50
Flow (cfs) Flow (cfs)
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97.8

97.6 -

97.4

97.2

97.0 ~

96.8

Water Surface Elevation (ft)

96.6 -

96.4 -

96.2

Sultan River, Reach 1A, Side Channel 2, Transect 4, Pool
Comparison of Calibrated and Measured WSEs

O Measured WSE
—— Calibrated WSE

7/16/2008

10

15

20 25 30

Flow (cfs)

WSE comp

35 40 45 50
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Stream: Sultan R.
Site: Reach 1A, Side Channel 2

Date: 7/18/2007 Transect: 3
Habitat:  Run Flow: High
1) Level Loop Survey (BM & HP)
BM/HP BS HI FS Elev
() (ft) (ft) () (ft)
BM1 491 |104.91 100.00
RWP 4.94 | 99.97
Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 7/19/2007

Habitat: ~ Run Flow: Mid
(1) Level Loop Surve
BMWHP | BS HI | FS | Elev
(ft) () () (ft) ()
BML 457 [104.57 100.00
RWP 4.62 | 99.95
Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 7/20/2007

Habitat: ~ Run Flow: Low
1) Level Loop Surve,
BM/HP BS HI FS [ Elev
(ft) (ft) (ft) m 1 @
BM1 455 [104.55 100.00]
RWP 459 | 99.96
Comment:

Date: 8/21/2007

Date: 8/23/2007
Habitat:

Run Flow: 900 cfs Habitat: ~ Run Flow: 700 cfs
(1) Level Loop Surve 1) Level Loop Surve:
BWHP | BS HI | FS | Elev BM/HP | BS HI | FS | Elev
(ft) (ft) (ft) (ft) (ft) (ft) () () (ft) ()
BMI | 047 |[100.47 100.00 BMI | 440 |104.40 100.00
RWP 052 | 99.95 RWP 4.46 | 99.94
Comment: Comment:

(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
River Station Ave River Station Ave River Station | Ave TR Station Ave River Station Ave
TR L/R bank| Ave HI FS Rod | WSE |[WSE| Q TR L/Rbank| Ave HI FS Rod | WSE |[WSE| Q TR L/R bank| Ave HI FS Rod | WSE |[WSE| Q Location Sta Ave HI FS Rod | WSE |[WSE| Q TR L/R bank| Ave HI FS Rod | WSE |[WSE| Q
@ [ (f) M [ @ [t | (f) (f) (ft) (f) @ | @ | @ |(cfs (ft) (ft) @ [ @ | & [ & [ @ [(f9] (ft) (f) () M 1 ® | ® [ ® [ | (@ () @ [ @ ) | @ [ ()|
1-L 104.91( 10.49 94.42 | 94.40 362 1L 104.57{ 10.44 94.13 | 94.13 05 1-L 104.5€| 10.43 94.12 | 94.11 04 LWSE 100.47| 5.59 | 0.18 | 95.06 | 94.97 301 LWSE 104.40 9.59 | 0.00 | 94.81 {94.73 189
1R 10.54 94.37 ) 1R 10.44 94.13 ) 1R 10.45 94.10 ) RWSE 6.21 | 0.62 | 94.88 ) RWSE 9.76 | 0.00 | 94.64 )
Ave Q= 3.62 ve Q= 0.52 Ave Q= 0.39 ve Q= 30.1 Ave Q= 18.9
Note: Velocity measurements in meters/second Note: Velocity measurements in meters/second Note: Velocity measurements in meters/second Note: Photo #28 looking d/s, #29 right to left, #30 looking u/s (2.1) Longitudinal WSE Slope
WSE slope = WSE slope = WSE slope = WSE slope = A Location]  River Station HI FS [ Rod [ WSE
() M | @ | ® |
uls 25 104.40( 9.38 | 0.00 | 95.02
dis -25 10.12 | 0.00 | 94.28
NOTE: no distance downstream (d/s) was indicated in field notes
Note: Photo #95 looking d/s, #94 right to left, #96 left to right, #97 lookin
WSE slope = 1.480%
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
Meter ID: 0068 Meter ID: 0068 Meter ID: 0068 Meter ID:__ 4441 Meter ID: 3602 _ Note: Counter 4099 was used in measuring flow.
Propeller ID: ___NA Propeller ID: ___NA Propeller ID: ___NA Propeller ID: ___7A Propeller ID: ___5A
Calib. # __186 Calib. #_175
7116/2008
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Level Loop WSE Survey
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Stream S T T FRTI T TEAg T Tagol
it Reach 1A, Side Cliel| St | 75 Ground] e Vel (75 e 75 TGroud] et Rogel @ 75 TGrou] e Vi) ge] TRRENICETT Vi) T TS TGoud D[ VeIt ge] 7S oo Dwh] __ va@) _— gd
Transect:|3 () () () | () [Voans| Vas [NVoand NVos| Ave | (deg) | (cfs) | substrate M (| () NVos| Ave | (deg) | (cfs) | subs. M (M (| (1) | Voone|Voone| Vou (deg) | (cfs) | subs () () | () [Voans]| Voans] Vos | NVoans|NVoa| Ave |(deg)) (cfs) | subs. My () () | () [Voans| Voo NVos| Ave | (deg) | (cfs) | subs. M) () (1) | () [Voaos| Vos | NVoans| NVos| Ave | (deg)| (cfs) | subs.

Hbiat fun o o)
450 w0k 1o [[we 9| oaao | o aw a0 | a7 ||iwe 64 oe3| 000 | 000 [oo0| | o 600 |[o00| 456 ||uwe 165 wexr| oo | oo0 | 000 oo | [om| [aoo|sis||iwe 15 sasr| o fooo| | o 600 | [oo0| 11 [liwe 114 i | 0w | oo oo | [ow| [aoo] s
530 9025 19 us  wmow 0 a0 | a7 18 stz 001|000 foo0| | 0w 000 | fooo|ses | 168 asr o0 000|000 000 | oo | o] sis 50 o] om oo o 00| [oo1| w26 120 oses | om0 | 005 o1 | foor| a6
645 sss 119 53 ww|ow ass | 10 [ o0 | 456 s e os | oo fo20| | 0z oz s foos|ses| s ww|oxz|ow|om 0 aaz |10 foos|sis|| w05 a7 oz |oos| | oz o1z [oos| as 15 esa| 030 | 005 oxt ai | foos| a5
sas 5515 119 10 ez o ass |10 [ 005 | 6 13 w025 | 020 | 06 am o7 | w0 fom|ser || 183 asme| o022 | o1 | 055 os | [os [0 fom|ser|| 120 sz |assfono| | oz 025 | [ons| 4 us e | 037 | 0de os6 | [os| [om| s
g0 {10401 362 65 027 ww 26 .8 s o ase | 15 [ o7 | sis 10 wmar| oz |ow foss| | oo 067 s fou|ser|| 100 sar|o | o= | os om | [ormfs {ox|si|| 15 sear|os0 oo 0 oas | foan | ae 53 iz 0o | oss om | o | fom] s
o007 (10457 052 100 981 i3 s vs  wm|ow 1| s [om | s 18 s o1 | 022|072 ass 0ss | fowo| 57| 198 ssse| o3| 014 | 0s5 oso | [oss | [oos|se7|| 15 ez2|ass[oss| | os 06| [0 | a7 100 os1s | 055 | 007 12 102| 15 | oar | 456
00 | 10455 039 115 o8t ois| [Bathymetry Survey s B3 e os 10|10 [om| 57|l ms  oiosoos | o1e fos2 ass oss | i 00| ser || 205 wioo| oo | 010 | s om | for| fooi|sir|| 13 eizefoms|om os2 08z | fods | ase 18 a0 | om | 14 La 17| 15 075 | 515
w2007 (1047 301 130 1009 9855 as T 165] s fos 7|l ;s 9993|001 [oss| | 05 0ss| s foo|ses | 23 ssar| o201 052 06 | [oms |55 [ooo| e || 10 sz2|a7s[os0| | ass 0% | [os3]| a5 ws e | 0w 151 157 157| 15| 0as | 56
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160 1043 st21 56 ns| s fom 1% a3 |57 || 28 o3| om0 |00 [-009| | 008 | [o0s| 30 [oor|sar 228 oses| 027 |-003 00| |05 | [oas| foosser|| s e |1es|1: 1% a8 [100] s 190 aves | 0se | 208 260 | [ 200 [0 [ 154|547
175 1084 800 sus n3 o] om0 1m| 5 [om| sl ms oo | ox fom 052 05t | 45 [ooi|se7|| s s o1 oo |0z 03 | [om|sfoo|sir|| w3 o |is|as| | 2m 251 @0 | 166|547 198 siss | o | 308 an | [anfw (i s
190 1011 99 £ 20 ow|om 107 s [ow|si6 |l a3 oson | 0os | oce [0z ass 035 | 45 [oo1| 565 || (243 ss0r| 020 | 000 | 000 oo | [ow| fooo|ses|| 1m0 o |1wfass| | 2m 251 w0 [1s9] 547 25 aser | 002 | 260 205 | |20 [0 [ 115|547
5 107 2% 47 za oass | 0ss o a0 | 57 |lawe 0 sex| 00z | 000 [oo0| | oo oo fooo|ses|| 20 ser| oo oo | om o0 | [om| fooo|sis|| 198 oser|im|as| | 2m 251 [ 195|547 23 s om |32 ass | s {0 1ed] sas
20 1019 985 st zs oo a0 a0 0w | 57 RWE 253 ea11| 000 | 000 | 000 o | [ow| fow|dss| [ms % e | am a0 w0 [ 229|547 20 oses | 0se | 227 23 | (23 [0 [ 1w sas
25 1070 9398 a1 3 six 0w (] a7 | s 23 o |10 ass 365 w0 | 2m | sie 28 oo om0 | 220 23 | 2w (w1 s
50 1049 3415 st Zo sl om 100 0z | st 20 w115 29 au 304 w0 [ 201 st x5 wor | 0w 120 126 126 | 25 [ 070 | 57
25 1039 9125 s Fr— kY] (L) a0 | ase 28 oo 0% | 24n 254 25| [1m0] 57 23 ouos | 07 | 186 108 193 | s | os8 | 16
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Stream: Sultan R.
Site: Reach 1A, Side Channel 2
Habitat: Run
Transect: 3
o Ca\'/'\?SraEtEd g;?#geer ';“/‘;T;i?; VAE Ma”:“g's W_e“etd WSE (Water Surface Elevation), R1A, SC2, Run, TR-3 Average Velocity, RLA, SC2, Run, TR-3
perimeter
(cfs) (ft) (F)  (ft/sec) (ft) 95.2 1
0.2 94.09 0.09 0.18 1.13 0.255 8.2 € 950 1+
0.28 94.11 0.11 024 093 0.203 8.3 5 :
0.39 94.13 0.14 031 089 0.162 8.4 T 948 | Q
0.6 94.17 0.17 040 081 0.139 8.8 o i ‘3;
1 94.21 021 054 082 0114 95 | g 901 ‘ £
2 94.29 0.26 071 081 0.098 11.8 § 94.4 + | 3z
3 94.35 0.29 0.84 0.84 0.088 136 | @ i ! Calibrated WSE
3.56 94.38 0.30 0.89 085 008 145 | £9424------ . T 4 Measured WSE
4 94.40 0.31 094 0.86 0.084 15.0 3940HH“HJHH“H‘}HH
5 94.44 0.33 1.02 0.89 0.080 16.2 : ‘ ‘ ‘ ‘
6 94.48 0.34 1.08 090 0.078 17.7 0 10 20 Flow (Cfsfo 40 %0 Flow ()
8 94.54 0.37 119 094 0.070 21.4
ig gjéi 8;8 121 833 882: ;gg Froude Number (Fr), R1A, SC2, Run, TR-3 VAF, R1A, SC2, Run, TR-3
13.4 94.67 0.39 135 0.98 0.070 26.4
14 94.68 0.39 137 098 0.070 26.5
16 94.72 0.38 142 100 0.072 267 | _ |
18 94.75 0.39 149 102 0.071 26.9 é ! !
18.4 94.76 0.39 149 101 0.072 270 | 3 0 : :
18.9 94.77 0.39 150 1.02 0.072 270 | g g 06 & | |
20 94.79 0.38 152 102 0.073 272 | 8 St | |
22 94.82 0.39 158 1.03 0.072 283 | " o4t . L [
24 94.85 0.40 162 104 0.071 29.0 i ! !
26 94.88 0.40 166 105 0.072 29.3 o2 { 1 ‘ ‘ 1
29 94.91 0.41 175 108 0.070 29.5 0 10 20 30 0 50
31 94.94 0.41 1.78 108 0.071 29.8 Flow (cfs) Flow (cfs)
34 94.98 0.41 1.83 109 0.072 30.1
‘3& gggé 82; 122 11; 88;3 282 Manning's n, R1A, SC2, Run, TR-3 Wetted perimeter (WP), R1A, SC2, Run, TR-3
45.0 95.09 0.43 205 114 0.069 31.6 ;
5
l g
c0200p--—--------- - L 3
(7} ! [
) ! E
: | :
[
g | £
| ()
T R T =
|
30 40 50
Flow (cfs) Flow (cfs)
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Sultan River, Reach 1A, Side Channel 2, Transect 3, Run
Comparison of Calibrated and Measured WSEs

95.2
95.0 +

94.8 +

94.6 —+

o Measured WSE
—— Calibrated WSE

Water Surface Elevation (ft)

94.4 +

94.2 +

94.0 -_—ttt—t—t—
0 5 10 15 20 25 30 35 40 45 50

Flow (cfs)
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Stream: Sultan R.
Site: Reach 1A, Side Channel 2
Date: 7/18/2007 Transect: 2
Habitat:  Riffle Flow: High
(1) Level Loop Survey (BM & HP)

BWHP | BS HI | FS | Elev
(f) (f) (f) (f) (f)
BMI | 321 [10321 100.00
RWP. 4.42 | 98.79

Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 7/19/2007

Habitat: ~ Riffle Flow: Mid
(1) Level Loop Survey
BWHP | BS HI | FS | Elev
(f) (f) (f) (f) (f)
BM1 294 |102.94 100.00
RWP. 4.14 | 98.80
‘Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 7/20/2007

Habitat: ~Riffle Flow: Low
(1) Level Loop Survey
BWHP | BS FS | Elev
(f) () M | @ (f)
BM1 3.06 [103.06 100.00
RWP. 4.26 | 98.80
‘Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 8/21/2007

Habitat: ~ Riffle Flow: 900 cfs

(1) Level Loop Surves

BM/HP BS HI
(f) (f) (ft)
BM1 116 |[101.16

RWP 2.36 | 98.80
Comment: Photo #31 looking d/s, #32right fo

(2) Water Surface Elevation (WSE) Survey

Date: 8/23/2007

Habitat:  Riffle Flow: 700 cfs
(1) Level Loop Survey
BM/HP BS HI FS Elev
(f) (f) @ | @ | @
BM1 138 [101.38
RWP . 98.80
Comment: Photo #98 right to left, #99 looking |

(2) Water Surface Elevation (WSE) Survey

TR Station Ave TR Station Ave TR Station Ave TR Station Ave TR Station |
Location | _Sta Ave | HI | FS | Rod | WSE |[WSE| Q Location | _Sta Ave | HI | FS | Rod | WSE |[WSE| Q Locaton | _Sta_| Ave | HI | FS | Rod |WSE |WSE| Q Location | _Sta Ave | HI | FS | Rod | WSE | WSE Location | __Sta Ave | H | Fs
() @ [ @ | @ () @ [ @ | ft ft 1t (t (t (t (t (ft) ft (f) @ [ @ [ @
LWE 103.21] 829 [ 0.00 [94.92[94.93[ , . LWE 102.94] 8.17 [ 0.00 [94.77[94.80[ LWS 103.06] 8.31 [ 000 [94.75[94.78] | [ LWSE 101.16] 6.01 | 0.20 | 95.35]95.38 1L 101.3—s| 6.22 95169517 ,, ,
RWE 8.28 | 0.00 | 94.93 RWE 8.12 | 0.00 | 94.82 RWS 8.26 | 0.00 | 94.80 RWSE 6.10 | 035 | 95.41 1R 6.21 95.17 i
Ave Q= 3.36 Ave Q= 0.42 Ave Q= 0.45 Ave Q= 307 Ave Q= 217
Note: Prop 7A Calibration =186 Note: Prop 5A Calibration =175

Note: Veelocity measurements in meters/second

WSE slope =

NA

(3) Meter and propeller D for Velocity Correction

Meter ID:
Propeller ID:
Calib. #

0068

NA

NA

7/16/2008
Page 1 of 4

Note: Veelocity measurements in meters/second

WSE slope =

NA

(3) Meter and propeller D for Velocity Correction

Meter ID: __ 0068
Propeller ID:___NA
Calib. # NA

Note: Veelocity measurements in meters/second

WSE slope = NA

(3) Meter and propeller D for Velocity Correction

Meter ID:__ 0068
Propeller ID:___NA
Calib. # NA

Level Loop WSE Survey

WSE slope = NA

(3) Meter and propeller D for Velocity Correction

Meter ID:__4441
Propeller ID:__7A
Calib. #

(2.1) Longitudinal WSE Slope

HI FS | Rod
Location | River Station
@ | @ ft
uls 25 101.38( 6.02 | 0.00
dis -30 101.38| 6.33 | 0.00
WSE slope = 0.564%

(3) Meter and propeller D for Velocity Correction

Meter ID: __3602
Propeller ID:___5A
Calib. # 175

5- Sultan_Reach 1A_Side Channel 2_TR2.xis

Note : use Counter 3602. See “data entry notes” for detalis.




Stream: Sultan R 7007 807 1907 203007 1-Aug07 2-Aug07
Site: Reach 14, Side Channe Sta | FS | Ground] Depth el (1 Ange] a S | F5 | Ground] Deph Vel (fus) Ange] a S | Fs | Ground Deph Vel (fus) Angle| a Sta | FS |Ground] Depth Vel (11s) pngd q Sta | 7S | Ground] Deph el (iUs) _JAngie] g Sta | FS |Ground] Depth el (s Jogd q
Transect: 2 () @ () | () [Voond| Vo | Ave | (de)| (et | subs () () (1) | () [Vowme] Voaos | Vos | Ave | (en) | (cfs) | subs () (@ () | (%) [Vooos [Voans| Vos | Ave | (teg) | (cfy) | subs () () (1) | () [Voass|Vosos| Vo [ Ave |(deg) (et | subs () (@ () | () [Voond| Voo | Ave | eq) | ) | subs () () () | () [Voooe| Vos | Ave |(deq)| (fs) | subs.
Habitat: Riffle (i) mis) mis)
LWp 10 539 9758 236 |[LWE 122 9293 | 000 | 000 | 000 000 000 | 119 [[LWE 126 9480 | 000 | 000 | 000 000 000 | 119 ||LwE 126 9478 | 000 | 000 | 000 000 000 | 119 [|LwE 86 9538 | 000 | 0.00 000 000 | 149 |[LwE 104 95.17| 000 | 000 000 000 | 119
suvey | M Q 30 603 9689 216 125 9473 | 020 | 007 | 023 032 | 25 | 005 | 119 140 9470 | 010 | 005 | 016 024 | 45 | 004|219 140 9458 | 0.0 | 002 | 007 010 | 30 | 001 | 219 100 95.13| 025 | 0.10 025 | 20 009 149 15 9499 | 018 | 046 054 010 | 119
Dae | (1) | (cfy 50 677 %615 168 140 9253 | 030 | 043 | 043 053 | 20 022 | 219 155 9480 | 000 | 000 | 000 000 000 | 236 155 9278 | 000 | 000 | 000 000 000 | 235 15 9493 | 045 | 0.10 025 014 | 119 15 9284 | 033 | 038 047 o1e | 119
711772007 | 10252 70 125 9569 146 155 9473 | 020 | 009 | 030 03| 20 | oa1 | 236 170 9479 | 001 | 000 | 0.00 000 000 | 328 170 9478 | 000 | 000 | 000 000 000 | 328 125 9473 | 065 | 0.19 026 oz | 119 140 9457 | 050 | 075 081 | 30 |02 | 219
7/18/2007 | 10321 | 34 90 763 9529 Bathymetry Survey 149 170 9473 | 0.20 | 008 | 0.26 035 70 | 004 | 328 185 9480 | 0.00 | 0.00 | 000 000 000 | 346 185 9483 | -0.05 | 0.00 | 0.00 0.00 0.0 | 346 140 9468 | 070 | 063 068 072 | 219 155 9477 040 | 066 073 | 20 | 041 | 236
711972007 | 10294 0.2 110 781 9501 119 185 9483 | 010 | 009 | 030 038 | %0 | 000 | 346 200 9479 | 001 | 005 | 016 024 %0 | 000 458 200 9478 | 000 | 000 | 000 000 000 | 458 155 968 | 070 | 098 108 108| 236 170 9475 | 042 | 074 080 | 10 | 050 | 328
712012007 | 10306 045 125 823 9469 119 200 9283 | 010 | 010 | 033 042 | o0 | 000 | 458 25 9475 | 005 | 002 | 007 010 oo1 | 437 25 9276 | 002 | 005 | 016 024 001 | 437 170 9478 | 060 | 0.94 08 089 | 228 185 9287 | 030 | 119 124 056 | 246
a21/2007 | 10116 307 140 827 9465 219 215 9473 | 020 | 024 | 079 083 | 30 | 024 | 437 20 9470 | 010 | 003 | 0.0 015 | 35 | 002 457 20 9468 | 010 | 008 | 026 035 | %0 [ 005 | 457 185 9488 | 050 | 117 122 os2 | 36 200 9487 | 030 | 153 159 072 | 458
ar23i2007 | 10038 217 155 818 9474 26 230 9273 | 020 | 011 | 036 046 | 20 | 013 | 457 25 9470 | 010 | 011 | 036 046 | 30 | 006 | 546 25 9458 | 010 | 043 | 043 053 | 30 | 007 | 545 200 9483 | 055 | 145 151 125 | 458 215 9475 | 042 | 161 167 105 | 437
170 816 9476 28 25 9473 | 020 | 024 | 079 093 | 15 | 027 | 546 260 9470 | 010 | 017 | 056 067 30 | 000 | 458 20 9468 | 010 | 016 | 052 063 | 20 [ 009 | 455 215 9473 | 065 | 138 144 140| 437 20 9467 | 050 | 161 167 126 | 457
185 812 9480 345 20 973 | 020 | 033 | 108 126 15 | 036 | 458 215 970 010 | 022 | 072 085 | 30 | o011 456 215 9270 | 008 | 008 | 026 035 | 20 | 004 | 455 230 9473 | 065 | 125 131 127 a7 25 9465 | 052 | 237 243 189 | 546
200 806 %485 458 215 9473 | 020 | 021 | 069 082 | 15 | 024 | 456 200 9490 | 010 | 000 | 0.00 000 000 | 546 20 9490 [ 012 | 000 | 000 000 000 | 546 245 9473 | 065 | 190 197 192| 546 20 9467 | 050 | 223 229 172 | 458
215 822 9470 a7 200 9288 | 005 | 025 | 082 096 007 | 546 305 9470 | 010 | 012 | 039 049 007 | 466 05 9259 | 009 | 010 | 033 04 006 | 465 260 9473 | 065 | 214 221 215 | 458 215 9457 | 050 | 204 210 158 | 456
230 818 9474 57 205 9473 | 020 | 039 | 128 148 045 | 466 320 9470 | 010 | 002 | 007 010 002 | 656 320 9469 | 009 | 019 | 062 074 010 | 656 215 968 | 070 | 208 215 225 | 456 200 9487 | 030 | 242 248 111 | 546
245 824 0468 545 20 9273 | 020 | 020 | 088 115 034 | 656 35 9478 | 002 | 003 | 010 015 000 | 457 a5 9277 | 001 | 005 | 016 024 000 | 457 200 94.93 | 045 | 255 261 176 | 546 05 9269 | 048 | 263 268 193 | 466
20 8265 9466 458 35 9478 | 015 | 032 | 105 122 027 | 457 30 9477 | 003 | 001 | 003 005 000 | 545 30 9477 | 001 | 011 | 036 06 001 | 546 305 9473 | 065 | 201 26 289 | 466 320 9477 | 040 | 311 314 189 | 656
275 820 472 456 350 973 | 020 | 023 | 075 089 | 10 | 026 | 546 365 9475 | 005 | 002 | 007 010 | 25 |01 546 365 9275 | 003 | 041 | 036 046 002 | 545 20 9478 | 060 | 239 245 221 656 a5 9280 | 037 | 302 306 170 | 457
20 802 9490 546 35 9473 | 020 | 016 | 052 063 019 | 546 380 947 | 001 | 000 | 0.00 000 000 | 547 380 9478 | 000 | 000 | 000 000 000 | 547 35 9483 | 055 | 269 275 221| 457 30 9475 | 042 | 219 225 142 | 546
305 810 048 466 380 9283 | 010 | 018 | 059 [30) 011 | 547 [[RWE 296 9480 | 000 | 000 | 000 000 000 | 548 ||RWE 306 9278 | 000 | 000 | 000 000 000 | 548 30 9483 | 055 | 198 205 169 | 546 365 9272 | 045 | 150 156 105 | 545
20 812 9480 656 305 9492 | 001 | 012 | 039 049 001 [ 548 365 94.78 | 060 | 217 224 201 | 546 380 9480 | 037 | 210 216 120 | 547
35 815 0477 457 |[RWE 414 9293 | 000 | 000 | 000 000 000 | 546 380 9473 | 065 | 221 228 22| 547 305 9287 | 030 | 133 139 062 | 548
350 816 %476 546 305 9493 | 045 | 136 142 134 548 a0 9497 | 020 | 107 112 029 | 546
365 818 0474 545 Reach 14, Side Channel 2, TR2 - Bed profile comparison RWE 122 9538 | 000 | 0.00 000 000| 546 ||RWE 421 .17 | 000 | 000 000 000 | 516
30 815 o477 547 %
395 805 0486 548
0 12 % aell | — e
450 683 9609 119 w e
470 672 9620 119
490 660 96.32 uo |l | _ 21-Aug-07
510 647 9645 ng | |Ee —23augor
530 613 9679 ng | § ——tror
50 5% o0z 1o || | o
570 562 9730 ne |3
500 520 0763 19 [ | 5o
10 489 98.03 19 =
RWP 629 452 98.40 119
%
a5
%
0 5 10 15 0 5w I 55 )
Station (1)

711612008
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Stream: Sultan R.
Site: Reach 1A, Side Channel 2
Habitat: Riffle
Transect: 2
o Ca\'/i\?SraEted g“’“ge '{“/"Tra?’; VAE Manning's  Wetted WSE (Water Surface Elevation), R1A, SC2, Riffle, TR-2 Average Velocity, RLA, SC2, Riffle, TR-2
umber elocl n perimeter
(cfs) (ft) (F)  (ft/sec) (ft) 95.8 1
0.2 94.77 0.22 0.25 1.07 0.054 187 | E 956 &
0.28 94.78 0.22 0.28 1.08 0.053 200 | § E
0.39 94.79 0.24 033 1.07 0.051 207 | S 954 1 g
0.6 94.80 0.29 043 1.20 0.042 214 | & 952 =
1 94.83 0.29 048 1.13 0.046 235 g = g
2 94.87 0.33 0.64 111 0.041 26.7 § 95.0 | ‘ 3z
3 94.91 0.32 071 1.00 0.044 278 | @ i ! ! Calibrated WSE
3.56 94.93 0.32 075 097 0046 281 | £9484------ . T 4 MeasuredWsE ||
4 94.94 0.33 079 0.92 0.045 28.3 3946“
5 94.96 0.35 0.89 0.96 0.042 28.5 : ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
6 94.99 0.35 093 0.94 0.044 28.9 0 5 110 15 2 Floif (Cfsfo 3 40 45 50 Flow (cfs)
8 95.03 0.36 1.05 095 0.043 29.5
ig 3223 82; i;g ggg 8832 282 Froude Number (Fr), R1A, SC2, Riffle, TR-2 VAF, R1A, SC2, Riffle, TR-2
13.4 95.12 0.39 1.30 096 0.042 30.7 05T ‘ ‘
14 95.13 0.39 132 096 0042 308 i | |
16 95.16 0.40 1.38 096 0.042 31.2 . 04l ! |
18 95.19 0.40 144 095 0.042 315 é ¥ : :
18.4 95.20 0.40 144 094 0.043 316 | 3 r | | o
189 | 95.20 041 147 096 0041 316 | g %37 ! ! <
20 95.22 0.40 149 095 0.042 31.9 3 ! !
22 95.24 0.41 156 0.96 0.041 321 | L2+ ! !
24 95.27 0.41 159 094 0.042 32.4 i | |
26 95.29 0.42 1.66 095 0.041 327 o1 { ; ; {
29 95.32 0.43 1.74 095 0.041 33.0 0 10 20 30 0 50
31 95.34 0.44 1.79 096 0.040 33.3 Flow (cfs Flow (cfs)
34 9537 044 185 096 0040 336 (crs)
‘3& ggjg 823 12; 82451 8828 222 Manning's n, R1A, SC2, Riffle, TR-2 Wetted perimeter (WP), R1A, SC2, Riffle, TR-2
45.0 95.47 0.46 207 0.95 0.040 34.4 0.08 T ; ;
1 1 -
o | | =
c006f-—-—-----—-—-———- . g B
2] - 9]
2 15
£ 5
[
| | (3]
| | ;
| |
L | |
0.02 t } — } t
0 10 20 30 40 50
Flow (cfs) Flow (cfs)
7/16/2008 cTR2A 5 - Sultan_Reach 1A_Side Channel 2_TR2.xls




Sultan River, Reach 1A, Side Channel 2, Transect 2, Riffle
Comparison of Calibrated and Measured WSEs

95.6 |
955 |
95.4 |
95.3 |
95.2 |

95.1 |

Water Surface Elevation (ft)

95.0 |

949 |

94.8 o Measured WSE —— Calibrated WSE

94.7 I 1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 45 50

Flow (cfs)
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Stream: Sultan R.

Site: Reach 1A, Side Channel 2

Date: 7/18/2007 Transect: 1
Habitat:  Run Flow: High

(1) Level Loop Survey (BM & HP)
HI

BM/HP BS FS
(f) (f) (f) (f)
BM 271 [102.71
RWP 2.05
Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 7/19/2007
Habitat: Run Flow: Mid

(1) Level Loop Survey
BWHP | BS HI | FS
(f) (f) (f) (f)
BM 255 |10255
RWP. 1.89
‘Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 7/20/2007

Habitat:  Run Flow: Low

(1) Level Loop Surves

BWHP | BS HI | FS | Elev
(f) (f) (f) (f) (f)
BM 284 [102.84 100.00
RWP. 218 |100.66

‘Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 8/24/2007
Habitat: Run Flow: 700 cfs

(1) Level Loop Surves

BM/HP BS
(ft) (ft)
BM 3.01

(2) Water Surface Elevation (WSE) Survey

RWP 235 |100.
Comment. Photo #102 looking right to left, #1C

(2) Water Surface Elevation (WSE) Survey

TR Station Ave TR Station | TR Station TR Station Ave
Location | _Sta Ave | H | Fs WSE Location | _Sta Ave | HI | FS | Rod Location | _Sta Ave | HI | FS | Rod | WSE Location | _Sta Ave | HI | FS | Rod | WSE |[WSE| Q
() @ [ @ | (f) () (f) ([t ([t f ( () (@ [ ) | @ [ ) [ () | (f) @ [ ) | @ [ @ [ ) [ @ ||
LWE 102.71] 850 94.21 LWE 102.55] 853 | 0.00 LWS 102.84] 8.82 | 0.00 | 94.02 LWS 103.01] 919 [ 0,69 [9451[9451[ o
RWE 8.50 RWE 851 | 0.00 RWS 8.83 | 0.00 | 94.01 RWS 8.51 94.50 -
Ave Q= Ave Q= 184
Note: All velocity measurements in meters/second Note:

Note: Stalf guage = 5-5/8" @ 1:30 pm
WSE slope = NA

(3) Meter and propeller D for Velocity Correction

Meter ID:__4441
Propeller ID:__7A
Calib. # 186

7/16/2008 Page 1 of 4

WSE slope =

(3) Meter and propeller D for Velocity Correction

Meter ID: __ 0068
Propeller ID:___NA
Calib. # NA

Note: All velocity measurements in meters/second
WSE slope = A

(3) Meter and propeller D for Velocity Correction
Meter ID: __0068

Propeller ID:___NA
Calib. # NA

Level Loop WSE Survey

(2.1) Longitudinal WSE Slope

(3) Meter and propeller D for Velocity Correction

HI FS Rod | WSE
Location River Station
(M | () ft ft
uls 25 103.01[ 8.17 | 0.00 | 94.84
dis 25 103.01| 847 | 0.00 | 9454
WsEslope=  0.600%

(3) Meter and propeller D for Velocity Correction

Meter ID:__3602 _ Note : use Counter 3602. See "data entry notes" for detalis.

Propeller ID:___5A

Calib. # 175

6 - Sultan_Reach 1A_Side Channel 2_TR1.xis



Stream: Sultan R. 17-Jul-07 18-Jul-07 19-Jul-07. 21-Aug-07. 24-Aug-07.

Site: Reach 1A, Side Channel Sta | FS  Ground| Depth Vel (ft Angle| q Sta  FS  Ground| Depth Vel (ft Angle| q Sta | FS  Ground| Depth Vel (ftis) Angle| g Sta | FS  Ground| Depth /s) gle q Sta | FS  Ground| Depth Vel (ftis) langd g Sta | FS  Ground| Depth Vel (fs Angld g
Transect: |1 (| @) [Vowd Voo | Ave | ea)| (of9) | subs @ | @) [Voowo] Vou | Ave | (deg)| (cfs) | subs @ (® | (® | @) [Vows [Voaos] Vos | Ave | (deq)| (fs) | subs @ @ | ® Ave_|(@ea)] (cf9) | subs. @ (0 | (| (W [Vome] Vos | Ave |(ceq)] (cfs) | subs () | (9 Vo] Vor | Ave |(ceq)| (cfs) | subs.
Habitat: Run (mis)

LWP 10 428 9836 229 [lLWE 51 9421 | 000 | 000 000 000 | 436 |[LWE 53 9403 | 000 | 000 | 0.00 000 000 | 436 |[LWE 55 9402 | 000 000 000 | 436 [|LWE 52 9472 | 000 | 000 000 000 | 436 ||LWE 52 9451 | 000 | 000 000 000 | 436
Suvey | HI | Q 25 458 9806 29 55 9301 | 030 | 000 000 000 | 435 55 9202 | 001 | 000 | 0.00 000 000 | 436 70 9387 | 015 011 -002| 547 55 9392 | 080 | 001 004 003 | 435 55 9201 | 050 | 005 011 005 | 435
Date | (1) | (cfy 40 551 9713 29 70 9391 | 030 | 000 000 000 | 547 70 9388 | 015 | 001 | 003 -0.06 001 547 85 9389 | 013 000 000 | 566 70 9392 | 080 | 019 026 031 | 547 70 9384 | 067 | 011 020 020 | 547
711712007 | 102.64 55 884 9380 436 85 9301 | 030 | 000 000 000 | 566 85 9388 | 015 | 003 | 010 017 004 | 566 100 9390 | 012 027 -005| 547 85 9392 | 080 | 014 02 027 | 566 85 9301 | 060 | 032 040 036 | 566
71812007 10271877 70 881 9383 547 100 9391 | 030 | 010 025 o1 | 547 100 9388 | 015 | 003 | 010 017 004 547 115 9377 | 025 017 -0.06 547 100 9387 | 085 | 063 088 087 | 547 100 9386 | 065 | 045 053 052 | 547
711912007 10255 0.23 85 881 083 566 us 9271 | 050 | 010 025 019 | 547 us 9373 | 030 | 003 | 010 017 007 547 130 9369 | 033 000 000 | 547 15 9377 | 085 | 082 087 124 | 547 us 9277 | 074 | 059 086 074 | 547
712012007 | 10284 022 100 888 9376 547 130 9371 | 050 | 0,00 000 000 | 547 130 9368 | 035 | 000 | 0.00 000 000 | 547 145 9360 | 0.2 000 000 | 548 130 9367 | 105 | 080 085 134|547 130 9363 | 088 | 048 056 074 | 547
ar21/2007 10309 314 15 001 9363 547 145 9351 | 060 | 010 025 023 | 548 145 9358 | 045 | 000 | 0.00 000 000 | 548 160 9353 | 049 006 004 | 527 145 9362 | 110 | 074 079 130 | 548 145 9351 | 090 | 066 073 0s8 | 548
82012007 10301184 130 906 9358 547 160 9351 | 070 | 016 02 023 | 527 160 9353 | 050 | 000 | 0.00 000 000 | 527 175 9353 | 049 000 000 | 547 160 9357 | 115 | 068 073 126 | 527 160 9352 | 099 | 060 087 100 | 527
145 007 9357 548 15 9351 | 070 | 018 024 026 | 547 15 9353 | 050 | 000 | 0.00 000 000 | 547 190 9363 | 039 000 000 | 455 175 9357 | 115 | 075 080 138 | 547 15 9352 | 099 | 070 076 113 | 547
160 912 9352 527 190 9361 | 060 | 024 030 027 | 456 190 9363 | 0.40 | 000 | 0.00 000 000 | 456 205 9365 | 037 -0.06 -0.03| 547 190 9362 | 110 | 087 082 152 | 456 190 9361 | 090 | 081 086 117 | 456
175 013 935t 547 205 9351 | 060 | 026 032 028 | 547 205 9363 | 040 | 000 | 0.00 000 000 | 547 20 9374 | 028 000 000 | 547 205 9367 | 105 | 083 038 154 | 547 205 9363 | 088 | 081 086 114 | 547
190 002 9362 556 220 9371 | 050 | 034 040 030 | 547 220 9373 | 030 | 001 | 0.03 006 002 | 547 25 9368 | 034 000 000 | 547 220 9367 | 105 | 113 118 186 | 547 220 9371 | 080 | 099 104 125 | 547
205 003 9361 547 235 9366 | 055 | 034 040 | 10 | 033 | 547 25 9358 | 035 | 002 | 0.07 011 006 | 547 250 9277 | 025 006 002 | 455 25 9367 | 105 | 125 131 206 | 547 25 9263 | 088 | 058 103 136 | 547
220 89 9369 547 250 9376 | 045 | 015 02| 5 | o015 | a6 250 9378 | 025 | 001 | 0.03 006 002 | 456 %5 9372 | 030 006 002 | 457 250 9362 | 110 | 145 151 249 | 456 250 978|073 | 122 128 140 | 456
235 898 9366 47 25 9271 | 050 | 024 030 023 | 457 25 9373 | 030 | 002 | 007 011 005 | 457 20 9362 | 040 -0.06 003 457 265 9367 | 105 | 174 180 284 | 457 25 9271 | 080 | 107 112 13 | 457
250 895 9369 456 280 9361 | 060 | 002 008 007 | 457 280 9363 | 040 | -002 | 007 011 -007| 457 295 9392 | 010 017 -002| 586 280 9362 | 110 | 112 117 194 | 457 280 9361 | 090 | 076 08 110 | 457
25 897 9367 57 205 9301 | 030 | 036 042 019 | 586 205 9303 | 010 | 002 | 007 011 002 586 310 9389 | 013 011 -002| 457 205 9387 | 085 | 132 138 176 | 586 205 9301 | 060 | 085 100 050 | 585
280 906 9358 57 310 9391 | 030 | 040 046 021 | 457 310 9388 | 015 | 000 | 0.00 000 000 | 457 25 9387 | 015 000 000 | 545 310 9387 | 085 | 155 161 206 | 457 310 9391 | 060 | 083 08 088 | 457
205 883 9381 586 25 9301 | 030 | 037 043 020 | 546 25 9388 | 015 | 001 | 003 -0.06 001 546 340 9372 | 030 000 000 | 457 25 9382 | 090 | 140 146 17 | 546 25 9299 | 052 | 081 086 067 | 545
310 878 9386 57 30 9376 | 045 | 030 03 024 | 457 30 9373 | 030 | 001 | 0.03 006 002 | 457 355 9360 | 042 -0.06 -0.03| 486 340 9382 | 090 | 121 127 171|457 340 9395 | 056 | 057 065 054 | 457
325 885 079 546 35 9351 | 060 | 018 024 022 | 485 a5 9363 | 040 | 000 | 0.00 000 000 | 485 370 9367 | 035 -0.06 -003| 726 355 9367 | 105 | 067 072 114 | 286 35 9351 | 090 | 043 051 069 | 485
30 890 9374 57 370 9386 | 035 | 002 008 004 | 726 370 9388 | 015 | 002 | 007 011 031 | 726 |[RWE 385 94.02 | 000 000 000 | 727 370 9382 | 090 | 018 024 033 | 726 370 971 | 080 | 005 011 014 | 726
35 002 9362 486 385 9301 | 030 | 000 000 000 | 727 |[RWE 386 9203 | 000 | 000 | 0.00 000 000 | 727 385 9402 | 070 | 005 019 020 | 727 a5 9301 | 060 | 005 011 010 | 727
370 893 9371 726 [|RWE 390 9421 | 000 | 000 000 000 | 119 400 9457 | 015 | 000 000 000 | 119 |[RWE 400 9451 | 000 | 000 000 000 [ 119
5 872 9302 77 RWE 408 9472 | 000 | 000 000 000 | 119
400 816 9448 19 Reach 1, Side Channel 2, TR1 - Bed profile comparison
45 775 9489 19 %0
430 739 9525 19
445 700 9554 119 %85 p—rayrry
460 682 9582 19 98.0
475 653 9611 19
490 625 96.39 19 o8
505 602 9662 19 2970
520 556 9708 19 S o5
RWP 537 470 97.94 19 g
€ %60
<
T s
< 950
%5
20
a5
930
o 5 10 15 20 25 3 3 40 45 50
Station (ft)
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Stream: Sultan R.
Site: Reach 1A, Side Channel 2
Habitat: Run
Transect: 1
o Ca\'/i\?SraEtEd '\Tm“ge f\/vffagt; VAE Manning's  Wetted WSE (Water Surface Elevation), R1A, SC2, Run, TR-1 Average Velocity, RLA, SC2, Run, TR-1
umber elocl n perimeter
(cfs) (ft) (Fr)  (fsec) (ft) 95.0 ¢ ; ;
0.2 94.00 0.02 0.04 0.86 0.983 381 | Egpg b __l_____ —
0.28 94.02 0.02 0.05 0.86 0.705 331 | § F |
0.39 94.03 0.03 0.07 0.92 0510 331 | 9461 ! g
0.6 94.05 0.04 010 0.87 0.341 331 | o 044 ; =
1 94.08 0.07 016 0.82 0.235 33.2 gt | g
2 94.14 0.08 023 0.81 0.211 335 § 942 © | g
3 94.18 0.08 026 0.81 0.217 339 | @ b Calibrated WSE
3.56 94.20 0.08 028 081 0219 341 | £940Ff----------------- s Measured WSE | |
4 94.22 0.08 029 0.81 0.221 34.2 3938:‘H‘HHHHH}HH}HH
5 94.25 0.08 031 0.81 0221 345 ‘ ‘ ‘ ‘ ‘
6 94.28 0.09 035 0.82 0.210 34.6 0 10 20 Flow (Cfsfo 40 50 Flow (cfs)
8 94.33 0.09 041 0.85 0.195 34.9
ig gjig 812 gg; 822 81;2 gg; Froude Number (Fr), R1A, SC2, Run, TR-1 VAF, R1A, SC2, Run, TR-1
13.4 94.44 0.12 057 0.93 0.155 35.3 0.25
14 94.46 0.12 058 0.93 0.156 35.4
16 94.49 0.13 0.63 0.95 0.146 35.5 _ 0201
18 94.52 0.14 0.68 0.98 0.138 35.7 é ! ‘
184 | 9453 014 069 097 0138 357 | 30157 L oog | |
18.9 94.54 0.14 070 0.98 0.137 358 | g S | |
20 94.55 0.15 073 0.99 0.133 358 | 3 04 & | |
22 94.58 0.15 077 100 0.128 39 |t 0.05 : ! !
24 94.61 0.16 081 101 0124 36.1 ' 02 +------ T
26 94.64 0.16 0.85 1.02 0.122 36.2 0.00 & ‘ ‘ ‘ ‘ 00 F v v v
29 94.68 01z 091 103 0117 364 0 10 20 30 40 50 0 10 20 30 40 50
31 94.70 0.17 095 1.05 0.114 36.5 Clow (cfs Flow (cfs)
34 9474 018 099 105 0111 367 (cfs)
37 94.17 0.19 1.05 L.o7 0107 36.9 Manning's n, R1A, SC2, Run, TR-1 Wetted perimeter (WP), R1A, SC2, Run, TR-1
41 94.81 0.20 1.12 1.08 0.103 37.1
45.0 94.85 0.2 1.18 1.10 0.100 37.3 257 ; ;
L | |
20 4------ AR ST 3
o 15 f-- - o ] g
o T | | £
g [ I I 5
r | | o
| | (3]
0.5 + | | =
| |
r |
0.0 | | e ——
0 10 20 30 40 50
Flow (cfs) Flow (cfs)
7/16/2008 cTR1A 6 - Sultan_Reach 1A_Side Channel 2_TR1.xls




95.0

Sultan River, Reach 1A, Side Channel 2, Transect 1, Run
Comparison of Calibrated and Measured WSEs

94.8 -

94.6 -

94.4 -

94.2

Water Surface Elevation (ft)

7/16/2008

10

15

20 25 30

Flow (cfs)

WSE comp

35 40 45 50

6 - Sultan_Reach 1A_Side Channel 2_TR1.xls



Stream: Sultan R

Site: Reach 1A, Side Channel 1
Date: 7/17/2007 Transect: 6 Date: 7/18/2007 Date: 7/19/2007 Date: 7/20/2007 Date: 8/21/2007 Date: 8/24/2007
Habitat: Riffle Flow: Bank Profile Habitat: Riffle Flow: High Habitat: ~ Riffle Flow: Mid Habitat: ~Riffle Flow: Low Habitat: ~Riffle Flow: 900 cfs Habitat: ~Riffle Flow: 700 cfs
(1) Level Loop Survey (BM & HP) (1) Level Loop Survey (BM & HP) (1) Level Loop Surve (1) Level Loop Survey (1) Level Loop Surve, (1) Level Loop Survey
BMIHP | BS HI [ FS | Elev BMIHP |  BS HI [ FS | Elev BMIHP | BS HI | FS | Elev T BS HI | FS v T BS HI | FS | Elev BM/HP | BS HI | FS lev
(ft) () (f (f (f) (ft) () (f (f (f) (ff) () () () (f (ft) (f (ft) () (f) () (f) (ft) (f) (f (f) (f) (f) (ft) (f)
BM 244 |102.44 100.00 BM 276 |102.76 100.00 BM 263 | 10263 100.00 BM 044 | 100.44 100.00 BM3 | 293 |10293 100.00 BM 397 |103.97 100.00
RWP 295 | 99.49 RWP 326 | 9950 RWP 313 | 99.50 RWP 094 | 9950 BMA 342 | 9951 RWP 247 | 9950
BM BM BM BM BM BM
Comment. Staff guage = 5.625 inches @ 900 ¢ Comment. Staff guage = 5.625 inches @ 900 am Comment. Staff guage = 3.625 inches @ 830 am Comment. Stalf guage = 2.750 inches @ 830 am Comment. Photo #37 looking dis, #38 fight to left, #39 looking u/s (note Paul  Comment. Photo #125 looking looking right to left, #126 looking u/s, #127
Iabeled the picture groups incorrectly in the field notebook). 1/2 looking d/s, #128 looking left o right. 1/2 level loop.
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station
TR [URbank| Ave HI FS | Rod | WSE [WSE| Q TR [URbank| Ave HI FS | Rod | WSE [WSE| Q ™R LR bank | Ave WSE |wse| @ R L/R bank|_Ave FS | Rod | WSE |WSE| Q R L/R bank|_Ave Rod | WSE |wsE| @ R L/R bank|_Ave Rod
@ 1@ [ @ [ @ [ @1 @[l @ 1@ [ @ L@ [ @1 @ [a6HlIds () ®_L_ () | (cfs) | @ [ @ ) _|_ () | ® L[ |l T 0] M 1@ | () | (cfs) | [ 0] ©
6L 000 | 0.00 6L 102.76] 7.40 | 0.00 | 95.36 |95.42| |, | [Hydraulic| /s from hydr 95.21 | 95.21 5.6 94.98 | 94.98 6L 030 [ 9600 [96.00[ ¢ 6L 0.00
6R 000 6R 7.28 | 000 | 9548 Control control 6R 054 | 96.00 - 6R 000
Ave Q= AeQ= 10 Ave Q= Ave Q= AEQ= 91
tudinal WSE Slope
Note: Note: Note: No flow at entrance to side channel. A small tributary to side chann Note: No flow into side channel from mainstem. Some flow in tributary to Note: Note:
WsEsiope=  NA WsEsiope=  NA WSEsiope=  NA WSE siope = WSEsiope=  NA WSE slope = 0.028%
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
Meter ID:___NA Meter ID:__ 4441 Meter ID:__NA Meter 1D:__NA Meter 1D: __ 4441 Meter 1D: __4099
Propeller ID:__NA Propeller ID:__7A Propeller ID:__NA Propelier ID:__NA Propelier ID:__7A Propelier ID:__4B
Calb# __NA Calb# __NA alib NA Calib#: __NA Calib#: __186 Calib# __0125
7/16/2008
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Stream: Sultan R [ 17-Jul-07 18-Jul-07 19-Jul-07 20-Jul-07
Site: Reach 1A, Side Chann| Sta | FS  Ground| Depth Vel (fus) Angle] q Sta | FS  Ground| Depth Vel (fts) Angle] q Sta | FS  Ground| Depth Vel (fts) Angle] q Sta | FS  Ground| Depth Vel (fus) [angid q
Transect: |6 () () () | () [Vooos| Voo [NVoons[NVos] Ave | (deg) | (cfs) | subs. () () () | () [Voan| Vos [NVoand NVos] Ave | (deg) | (cfs) | subs. () () () | () [Voans] Voo [NVouoo[NVos| Ave | (deg) | (cfs) | subs. () (@ () | @ [Vosos[ Voo [NVoans[NVoo] Ave |(deg)| (cfs) | subs.
Habitat: Riffle
LWP 10 260 99.84 119 ||LWE 135 95.42 | 0,00 | 0.00 0.00 0.00 000 | 435
Survey | HIL Q 20 265 99.79 119 140 95.40 | 0,02 | 0.20 027 027 000 | 546
Date f)  (cfy 30 305 99.39 119 145 9532 | 0.10 | 0.01 0.04 004 | 5 | 000 | 437 TR6 - Bed profile comparison
7/17/2007 [ 102.44 40 361 9883 119 150 9532 | 0.10 | 077 082 082 | 5 | 004|437 97.0
7/18/2007 |102.76 1.0 50 417 9827 119 155 95.40 | 0,02 | 0.30 036 036 000 | 437
7/19/2007 |102.63 60 475 97.69 119 16.0 9521 | 0.21 | 1.89 1.96 196 | 5 | 020 | 437
712012007 |100.44 70 567 9677 119 165 9524 | 0.18 | 181 1.88 188 | 5 | 017 | 546 968
8/21/2007 |102.93 9.1 80 605 9639 229 170 9530 | 0.12 | 2.16 223 223 | 25 | 012 | 5456 -
8/2412007 |103.97 1.8 90 642 9602 229 175 9532 | 010 | 1.50 1.56 156 | 5 | 0.08 | 866 96.6
100 664 9580 229 180 95.42 | 0,00 | 0.00 0.00 0.00 000 | 86,6 ——18.3ul07
110 680 9564 247 185 95.42 | 0,00 | 0.00 0.00 0.00 000 | 68.7
120 700 9544 426 190 9522 | 0.20 | 072 077 077 008 | 68.7 9.4 ——21-Aug-07
130 707 9537 435 195 9520 | 0.22 | 061 067 067 007 | 457 —2emugor
140 710 9534 546 200 9522 | 0.20 | 0.94 099 099 010 | 457 || | 2 962
150 711 9533 437 205 9527 | 015 | 0.79 084 084 006 | 457 | |
160 721 9523 437 210 9531 | 0.11 | 0.74 079 079 004 | 457 ||| €
17.0 719 9525 546 215 9532 | 0.10 | 001 004 004 000 | 546 3 960
180 697 9547 866 ||[RWE 22.2 95.42 | 0,00 | 0.00 0,00 0.00 000 | 5456 || | &
190 716 9528 68.7 8 958
200 708 9536 457
210 705 9539 457
220 691 9553 546 95.6
230 695 9549 436
240 691 9553 436 054
250 704 9540 458
260 672 9572 249
270 555 96.89 189 95.2
280 513 97.31 119
200 473 9171 119 95.0 : . . . . .
300 433 9811 119
310 395 9849 119 0 s 0 ® 2 % 0 ®
RWP 316 385 9859 119 Station (ft)

711612008
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Stream:

Sultan R.

Site: Reach 1A, Side Channel 1
Habitat: Riffle
Transect: 6
Calibrated  Froude Average Manning's  Wetted WSE, Reach 1A, Side Channel 1, TR-6, Riffle Average Vel, Reach 1A, Side Channel 1, TR-6, Riffle
Q WSE Number Velocity VAF n perimeter
(cfs) (ft) (F)  (ft/sec) (ft) 97.0 ¢ e 2.5 T ; ;
0.8 95.67 0.07 020 081 0054 139 | £9638+ T ! B | |
1 95.71 007 022 081 0052 144 | §966- | | 20 - T
1.2 95.74 0.07 024 082 0.050 148 | 8964 f------— " -1~ s e Q : ;
15 95.78 008 027 08l 0046 158 | & 96.2 TR A de = S B T
1.77 95.81 0.08 029 081 0044 165 | 8 96.0 | | | - I ]
1.78 95.81 0.08 030 082 0043 165 | £ g5g | | s r !
2 95.84 0.09 0.31 0.81 0.044 16.6 D 956 + Calibrated WSE 05 t s L ]
Q o " 3
25 95.89 0.09 034 081 0.042 168 | Socaha Do s Measured WSE i | |
3 95.93 0.10 038 081 0.040 170 | = ¢ S I B S
35 95.95 0.10 0.42 0.83 0.037 17.1 ' ‘ ‘ ‘ ‘ ' ‘ ‘ ‘ ‘
0 10 20 30 40 50
4 9597 011 046 085 0034  17.2 0 20 40 o (Cf;)so 8 100 Fow (9
45 95.97 0.13 052 088 0.030 17.2
555 g:gg 81‘51 82; ggg 8822 1;; Fr, Reach 1A, Side Channel 1, TR-6, Riffle VAF, Reach 1A, Side Channel 1, TR-6, Riffle
6 95.99 0.16 067 095 0024 17.3 0.40
6.5 95.99 0.17 072 097 0.022 17.3 0.35
7 96.00 0.18 076 098 0.021 173 | . o304 |
8 96.00 0.21 0.87 102 0.019 17.3 é 05 & ; :
9 96.00 0.23 098 106 0.017 173 | 3 ¢ L oog t ! !
9.14 | 96.00 0.24 100 107 0016 173 | g %% S | |
10 96.03 0.24 1.03 105 0.016 17.8 | 30157 04 f - . I
11 96.06 0.25 1.08 1.03 0.016 17.9 | “ 010 { I ; ;
12 96.08 0.26 1.14 1.03 0.015 18.0 005 02 +------ T
14 96.13 0.27 1.23 1.01 0.015 18.2 0.00 £ 00+ 1 ‘ ‘ 1
17 96.19 0.29 136 099 0.014 185 0 0 10 2 20 0 50
20 96.25 0.30 1.47 096 0.014 18.7 Flow (cis Flow (cfs)
22 96.29 031 154 094 0013 189 (crs)
;g 32‘3‘3 82421 123 823 ggig 13411 Manning's n, Reach 1A, Side Channel 1, TR-6, Riffle WP, Reach 1A, Side Channel 1, TR-6, Riffle
40 96.56 0.36 207 0.84 0012 20.0 0.06 ¢ 5 ; ;
0.05 + 2 20 1 ! !
: T !
g 0047 g 15 r_—_k/
o L £ r | |
£0.03 I ‘ !
g F o 10f------ o S —
S0 | T : |
[ © gl______ e A
001 | = 7 | |
[ E | |
0.00 £ 0 | ‘ ‘ |
0 0 10 20 30 40 50
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs,
Sultan River, Reach 1A, Side Channel TR-6, Riffle

9.8 |
96.6
96.4
96.2
96.0 |

95.8 |

Water Surface Elevation (ft)

- o Measured WSE
95.6 1 —— Calibrated WSE

9541 N

95.2 I s B e .5

Flow (cfs)
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Stream: Sultan R
site: Reach 1A, Side Channel 1

Date: 7/17/2007 Transect: 5 Date: 7/18/2007 Date: Date: 7/20/2007 Date: 8/21/2007 Date: 8/24/2007
Habitat:  Pool Flow: High Habitat:  Pool Flow: High Habitat Habitat:  Pool Flow: Low Habitat:  Pool Habitat:  Pool Flow: 700 cfs
(1) Level Loop Survey (BM & HP) (1) Level Loop Survey (BM & HP) (1) Level L (1) Level Loop Survey (1) Level Loop Survey (1) Level Loop Survey
BMIHP |  BS H S [ Elev BMIHP | BS H S [ Elev BMIHP | BS HI v BMIHP | BS HI T BS HI | FS lev
(ft) () (f (f) (f) (ft) () (f (f (f) (ff) (f (ft) (f) (f) (ft) (f (f) (f) () (ft) (ft) (f
BM 055 | 100.55 100.00 BM 084 | 100.84 100.00 BM BM 100.00 100.00 BM 048 | 100.48 BM 035 | 10035 100.00
RWP 292 | 9763 RWP 322 | 9762 RWP RWP 100.00 RWP RWP 272 | 9763
BM BM BM BM BM BM
Comment Comment Comment Comment Comment. Photo #40 looking left to right, #42 looking /s (note Paul  Comment. Photo #122 looking looking right to left, #123 looking uls, #124
labeled the picture incorrectly in the field notebook). 1/2 lookingleft to right, #125 looking d/s. 1/2 level loop.
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Ele (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Sur (2) Water Surface Elevation (WSE) Survey
Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Transect Station Ave
TR [URbank| Ave Rod | WSE |WSE| Q TR [URbank| Ave HI FS ™R WSE | Q R L/R bank|_Ave FS | Rod WSE| Q R L/R bank|_Ave R L/R bank|_Ave HI FS | Rod | WSE |WSE| Q
)| (f) (ft) (f)_| (cfs) () (f (f (f) (f) (cfs) [OENING) (f) (f) (f) (cfs) )| (1) (f )| (1) (f) (f (f) (f) (f) (cfs)
5L 9433 [94.34 5L 100.84] 6.22 5L 0.00 5L 0.00 5L 5L 100.35] 6.16 | 0.44 | 94.63 | 94.64
5R 9434 5R 621 5R 5R 5R 5R 645 | 074 | 0464
Ave Q= Ave Q= Ave Q= Ave Q=

Note: Note all velocity measurements are in meters/second
WSE slope =

(3) Meter and propeller ID for Velocity Correction

Meter ID:__NA
Propeller ID: __NA

7/16/2008
Page 1of 4

Note: Note all velocity measurements are in meters/second

WSE siope =

(3) Meter and propeller ID for Velocity Correction

Meter ID: __0068.

Propeller ID: __NA

Note: No measurements taken due to no flow entering channel
WSE slope =

(3) Meter and propeller ID for Velocity Correction

Meter ID:
Propeller ID:

WSE slope =

(3) Meter and propeller ID for Velocity Correction

Meter ID: ___NA
Propeller ID: __NA

Level Loop WSE Survey

Note: No measurements taken due to no flow entering channel

Note:
WsEslope=  NA

(3) Meter and propeller ID for Velocity Correction

Meter ID: __3602
Propeller ID: __5A
Calib # __0175

(2.1) Longitudinal WSE Slope
Location |  River Station

WSE
f)
94.63
94.62
1 fisec) so no velocity

Note: and depth measurements taken
WSE slope = 0.031%

(3) Meter and propeller ID for Velocity Correction

Meter ID: ___NA
Propeller ID: __NA

2- Sultan_Reach 1A_Side Channel 1_TR5.xls




Stream: Sultan R [ 17-Jul-07 18-Jul-07 19-Jul-07 20-Jul-07
Site: Reach 1A, Side Chann Sta | FS  Ground| Depth Vel (ftls) Angle[ g Sta | FS  Ground] Depth| Vel Vel (ft/s) Angle[ q Sta | FS  Ground| Depth Vel (ftls) Angle] g Sta | FS  Ground| Depth Vel (ftls) langld g
Transect: 5 () () (@) | (® [Voaos| Voo [NVosod NVos| Ave | (deg) | (cfs) | subs. () ) () | () | () [Voans| Vos [NVoaod NVos] Ave | (deg) | (cfs) | subs. () () () | (1) [Vooos| Vos [NVoons[NVos] Ave | (deg) | (cfs) | subs. () () () | (1) [Voows[ Voo [NVoans[NVos[ Ave |(deg)]| (cfs) | subs.
Habitat: Pool
LWP 10 332 97.23 219 ||LWE 9.3 94,63 | 0.00 | 0.00 | 0.00 0.00 0.00 000 | 119
Suvey | HI | Q 20 365 9690 219 10.0 94.43 | 0.20 | -0.04 | -013 -0.22 -0.22 004 | 119
Date f) | (cfy 30 407 9648 219 11.0 94.28 | 0.35 | -0.15 | -049 -0.66 -0.66 023 | 119
7/17/2007 [100.55 40 438 9617 127 120 94.13 | 0.50 | -0.16 | -0.52 -0.69 -0.69 035 | 119
7/18/2007 |100.84 -0.19 50 475 9580 1.9 130 93.93 | 0.70 [ -0.21 | -0.69 -0.87 -0.87 -061 | 119
7/19/2007 | 0.00 60 499 9556 1.9 14.0 9388 | 0.75 | -0.14 | -046 -0.62 -0.62 -047 | 119
7/20/2007 | 0.00 70 535 9520 119 15.0 93.73 | 0.90 [ -0.10 | -033 -0.47 -0.47 042 | 119
8/21/2007 |100.48 8.6 80 561 9494 119 16.0 9343 | 1.20 [ -0.14 | -046 -0.62 -0.62 075 | 186
8/24/2007 |100.35 90 591 9464 119 17.0 93.33 | 1.30 [ -0.05 | -0.16 -0.27 -0.27 -035 | 156
100 622 94.33 119 18.0 93.18 | 1.45 | 0.6 | 0.52 069 069 101 | 716
110 631 94.24 119 19.0 92.93 | 1.70 | 017 | 056 073 073 124 | 156
120 651 94.04 119 20.0 92.93 | 1.70 | 017 | 056 073 073 124 | 819
130 663 93.92 119 210 92.83 | 1.80 | 0.06 | 0.20 031 031 056 | 717
140 672 9383 119 220 92.73 | 1.90 [ -0.02 | -0.07 -0.11 -0.11 021 | 147
150 688 93.67 119 230 9303 | 1.60 | -0.04 | -013 -0.22 -0.22 -035 | 138
160 7.8 93.37 186 240 93.68 | 0.95 | -0.06 | -0.20 -031 -0.31 029 | 119
170 7.32 9323 156 25.0 93.73 | 0.90 | -0.06 | -0.20 -031 -0.31 -015 | 119
180 754 9301 716 ||RWE 25.1 93.73 | 0.90 | -0.06 | -0.20 -031 -0.31 001 | 119
190 | 758 92.97 156
200 7.72 9283 ) Most of the negative velocities should be associated with flow angles that
210 785 92.70 717 were not recorded. It seemed not possible that the water was flowing straight
220 7.86 92.69 147 back from sta=10.0 to sta=17 and from sta=22 to sta=25.1. The lack of flow
230 742 9313 138 angles may have caused the velocity components in the flow direction
240 683 9372 119 artificially larger than actual, and as the result, the negative flows become
250 633 94.22 119 greater and the total net cross-sectional discharge less than zero.
260 395 96.60 119 cmh 2/25/08
270 363 9692 119
RWP 280 336 97.19 119
|
TRS - Bed profile comparison
98
——18-Jul-07
97 ——21-Aug-07
—¥—17-Jul-07
96 1
€
]
g 95
Gl
K
2
94 4
93 1
92 t t t t t
0 5 10 15 20 25 30
7/16/2008
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Stream: Sultan R.

Site: Reach 1A, Side Channel 1
Habitat: Pool
Transect: 5
Low: 900 cfs
0 Ca\lli\?é?zted ,\ljroukc)]e CVTra_%; VAF Manning’s ertted WSE, Reach 1A, Side Channel 1, TR-5, Pool Average Vel, Reach 1A, Side Channel 1, TR-5, Pool
umbpber elocl n perimeter
(cfs) (ft) (Fr)  (ft/sec) (ft) 95.6 1
08 9446 001  0.05 015 0448 165 | E g5, |
1 94.51 0.01 0.06 0.18 0.383 167 | § P
1.2 94.55 0.01 0.08 021 0.337 16.9 T 95.2 f @
1.5 94.59 0.02 009 024 0287 171 | o 0.0 : <
1.75 94.63 0.02 010 0.28 0.255 17.3 8 g
1.78 94.63 0.02 010 0.28 0.254 17.3 § 948 | g
2 94.66 0.02 011 0.30 0.233 175 | @ ; ! ! Calibrated WSE
2.5 94.71 002 014 036 0198 179 | 8946 f---—7------ TT777 s Measured WSE
3 24.75 003 016 041 0173 182 |3 M o L
35 94.79 0.03 0.18 047 0.154 18.5 : ‘ ‘ ‘ ‘
4 9482 003 020 051 0140 187 0 10 20 o (Cfso 40 50 Fow @15
45 94.85 0.03 022 056 0.129 18.8
555 g:gg 882 ggg 82; giig igi Fr, Reach 1A, Side Channel 1, TR-5, Pool VAF, Reach 1A, Side Channel 1, TR-5, Pool
6 94.92 0.04 0.27 0.70 0.105 19.2 0.20 T
6.5 94.94 0.05 0.29 0.75 0.099 19.3 r
7 94.96 0.05 031 079 0.094 194 | _ o151
8 94.99 0.05 0.34 0.88 0.085 19.6 é [
9 95.03 0.06 0.38 0.96 0.078 197 | 3 i n
914 | 9503 006 038 097 0077 197 | g%0f <
10 95.05 0.06 041 104 0.073 199 | 3 f
11 95.08 0.07 045 112 0.068 201 | % 005
12 95.10 0.07 0.48 119 0.063 20.2 .
14 95.15 0.08 054 1.34 0.057 20.5 0.00 &
17 95.20 0.09 0.63 156 0.049 20.9 o
20 95.25 0.10 072 177 0.044 21.1 Flow (cf Flow (cfs)
22 9528 011 078 190 0041  21.2 ow (cfs)
gg ggg? giz igg gig 882; ;12 Manning's n, Reach 1A, Side Channel 1, TR-5, Pool WP, Reach 1A, Side Channel 1, TR-5, Pool
40 95.46 017 126 301 0027 219 050 ¢ ; ; 5T ; ;
0.40 |- - - ‘ : g 20 /4/‘7
L = [ | |
E 5 ,
g 0.30 £ @ 15 f--——— o R
s I | |
E 0.20 ,; & 10 -~ = 4= === =
[ L o [ | |
= r 2 | |
010 + 2 5 1 1
L | |
0.00 & o S
0 0 10 20 30 40 50
Flow (cfs) Flow (cfs)

7/16/2008
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Comparison of Calibrated and Measured WSEs,
Sultan River, Reach 1A, Side Channel TR-5, Pool

95.6
95.4 +
95.2 +

95.0 +

Water Surface Elevation (ft)

94.8 —+

] o Measured WSE
94.6 + —— Calibrated WSE

94.4 -ttt

Flow (cfs)
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Stream: Sultan R
site: Reach 1A, Side Channel 1

Date: 7/17/2007 Transect: 4

Habitat:  Run Flow: High

(1) Level Loop Survey (BM & HP)

BM/HP | BS H S | Elev
(ft) () (f (f (f)
BM 272 (10272 100.00
RWP 196 |100.76
BM

Comment

(2) Water Surface Elevation (WSE) Survey

Date: 7/18/2007
Run

Habitat Flow: High
(1) Level Loop Survey (BM & HP)

BMHP | BS H S | Elev
(f) () (f (f (f)
BM 300 |103.00 100.00
RWP 224 |100.76
BM

Comment

(2) Water Surface Elevation (WSE) Survey

Date: 7/19/2007
bi R

Habitat: Flow: Mid

(1) Level Loop Surve,

BM/HP BS HI FS Elev
1) ® | @ | @ | @
BM 100.00 100.00

RWP 100.00

BM

Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 7/20/2007
jabitat: R

Flow: Low
(1) Level L
BM/HP FS | Elev
(ft) (ff) (ft)
BM 100.00
RWP 100.00
BM
Comment

(2) Water Surface Elevation (WSE) Survey

(1) Level L

Hab

Date: 8/21/2007 Date: 8/24/2007
itat: Ry jabitat: R

Flow: 700 cfs

BM/HP

f)
BM

RWP

BM

0p Survey
BS

HI FS lev
@ | () | 0 | _(
397 103.97 100.00

3.26 [100.71

Comment.

(2) Water Surface Elevation (WSE) Su

dls, #a4right to left, #45 looking u/s (note Paul
incorrectly in the field notebook) 1/2

(2) Water Surface Elevation (WSE) Survey

Photo #118 looking looking right 1o left, #119 looking d/s, #120
looking left to right, #121 looking u/s. 1/2 level loop.

Transect Station Ave Transect Station Ave Transect Station Ave Ave Transect Station
TR [URbank] Ave | HI | FS | Rod | wsE [wsE| o TR [URbank] Ave Rod | wsE [wsE| o TR [URbank] Ave | HI | Fs | Rod |wsE |wse| o ™® wo| s wse | o ™® URbank] Ave | HI_| FS | Rod | wSE
O O O O R O W OM RG] 0 (OMEOMNOREGD) 0 B O O OO RGN 0] ONNGON 0 O O O MO0
T 0.00 | 0.00 L 98.05 [ 98.05] (5 | [ 4L 0.00 | 000 T 0.00 T 103.57] 6.00 | 0.00 | 67.97
4R 0.00 4R 98.05 4R 4R 4R 6.00 | 0.00 | o797
Ave o= AeQ= 023 AveQ= AveQ=
udinal WSE Slope
River Station WSE
. 98.00
25 103.97| 5.99 | 0.00 | 87.08
No flolwing water/too slow to measure (<0.01 fUsec) so no velocity
Note: All veloctiy measurements in meters/seconds Note: All veloctiy measurements in meters/seconds Note: No measurements taken due to no flow entering channel Note: No measurements taken due to no flow entering channel Note: Note: and depth measurements taken
WSE siope = WSE siope = WSE siope = WSE siope = WsEsope=  NA WSE siope = 0.036%
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
Meter ID:__NA Meter ID:__0068 Meter D:___NA Meter > Meter D> NA
Propeller 1D: __NA Propeller 1D: __NA Propeller 1D: __NA Propeler D Propeler D NA
Calin #

7/16/2008
Page 1of 4

Level Loop WSE Survey
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Stream: SultanR. | 17-0ul-07 18-Jul-07 19-3ul-07 20-3ul-07
Site: Reach 1A, Side Chani_Sta | FS  Ground] Depth Vel (ftls) Angle] q Sta | FS | Ground| Depth| Vel Vel (ftls) Angle] q Sta | FS  Ground| Depth Vel (ftls) Angle] q Sta | FS_ Ground| Depth Vel (fts) [Angld q
Transect: 4 () () (W | () [Vouns[ Vos [\Vouod NVos] Ave | (deg) | (cfs) | subs. ) () (W | () | (s) [Vozos] Vos [NVoaod NVos] Ave | (deg) | (cfs) | subs. @ () () | () [Vouos[ Vos [NVoses[NVos[ Ave | (deg) | (cfs) | subs. () (1) (1) | (1) [Vous| Vos [NVoans[NVss] Ave |(deg)| (cfs) | subs.
Habitat: Run
LWP 10 256 100.16 217 |[LWE 84 98.05 | 0.00 | 0.00 | 0.00 000 000 000 | 119
suvey | HI | Q 20 278 99.94 217 90 97.90 | 015 | -0.13 [ -0.43 -0.59 -0.59 007 | 11.9
Date ft) cfs) 30 318 9954 217 10.0 97.45 | 0.60 | -0.10 | -0.33 -0.47 -0.47 -0.28 | 119
7/17/2007 |102.72 40 353 99.19 12.7 11.0 97.35 | 0.70 | -0.09 [ -0.30 -0.43 -0.43 -0.30 | 149
7/18/2007 |103.00 0.23 50 381 9891 129 120 97.15 | 0.90 | -0.04 [ -0.13 -0.22 -0.22 020 | 137
7/19/2007 | 0.00 60 432 98.40 119 130 9710 | 0,95 | 001 | 003 006 006 005 | 316
7/20/2007 | 0.00 70 457 9815 119 140 9695 | 1.10 | 0.00 | 0.00 000 0.00 000 | 146
8/21/2007 |102.88 9.4 80 477 9195 119 150 9685 | 1.20 | 003 | 010 017 017 020 | 436
8/24/2007 |103.97 90 494 9778 119 160 96.75 | 1.30 | 005 | 016 027 027 035 | 416
100 529 97.43 119 17.0 9665 | 1.40 | 004 | 013 022 022 031 | 347
110 | 538 97.34 149 180 96.65 | 1.40 | 004 | 013 022 022 031 | 347
120 558 97.14 137 190 96.75 | 1.30 | 005 | 016 027 027 035 | 647
130 571 97.01 316 200 97.00 | 1.05 | -0.01 [ -0.03 -0.06 -0.06 -0.06 | 15.7
140 587 9685 146 21.0 97.05 | 1.00 | -0.01 [ -0.03 -0.06 -0.06 -0.06 | 158
150 597 96.75 436 220 97.05 | 1.00 | -0.01 [ -0.03 -0.06 -0.06 -0.06 | 11.9
160 598 96.74 416 230 97.25 | 080 | -0.04 [ -0.13 -0.22 -0.22 -0.18 | 11.9
170 612 96.60 34.7 240 97.55 | 0.50 | -0.04 [ -0.13 -0.22 -0.22 011 | 11.9
180 611 9661 347 250 97.95 | 010 | -0.09 [ -0.30 -0.43 -0.43 002 | 11.9
190 602 96.70 647 ||[RWE 25.1 98.05 | 0.00 | 0.00 | 0.00 0.00 000 000 | 119
200 578 96.94 157
210 576 96.96 158
220 570 97.02 119 TR4 - Bed profile comparison
230 542 97.30 119 1005
240 514 9758 119
250 466 98.06 119
260 419 9853 119 1000 7 ——18Ju1-07
270 380 98.92 119
280 356 99.16 129 905 | 21-Aug-07
200 333 99.39 126
300 28 99.87 216 ko7
310 266 100.06 217 || € 99.0
320 249 100.23 27 ||
330 | 239 100.33 27|15 g0 ]
RWP 340 235 10037 a7l 8 7
=
2 980
97.5 q
97.0 §
96.5 + + + + + +
0 5 10 15 20 25 30 35
Station (ft)

711612008
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Stream:

Sultan R.

Site: Reach 1A, Side Channel 1
Habitat: Run
Transect: 4
0 Ca\'/i\?SraEted g“’“ge '{“/"Tra?’; VAR Manning's  Wetted WSE, Reach 1A, Side Channel 1, Run, TR-4 Average Vel, Reach 1A, Side Channel 1, Run, TR-4
umber elocl n perimeter
(cfs) (ft) (Fr) (ft/sec) (ft) 141 : :
0.8 97.83 0.01 006 1.17 0.393 162 | E990 -~ o - F
1 97.87 0.01 008 1.05 0.322 166 | § — g
1.2 97.91 0.02 009 094 0278 173 | S ot /] 2 F
1.5 97.97 0.02 0.10 0.89 0.238 176 | @ < :
1.75 98.00 0.02 0.12 0.88 0.205 17.7 3 g ;
1.78 98.01 0.02 0.12 087 0.208 17.8 § 3z i
2 98.03 0.03 0.13 085 0.191 179 | D 9go +f£----- R it Calibrated WSE || E
25 98.09 0.03 0.15 0.82 0.169 183 | 9784 ] » Measured WSE | -
3 98.14 0.03 0.18 081 0.152 187 | 2 s E
35 98.18 0.04 020 0.80 0.138 18.9 ‘ ‘ ‘ ‘
4 9822 004 022 080 0129 192 0 10 20 o (Cfsfo 40 50 Fow (9
45 98.25 0.04 024 080 0.119 19.4
555 gggi 88‘51 8;? 821 812‘)2 13? Fr, Reach 1A, Side Channel 1, Run, TR-4 VAF, Reach 1A, Side Channel 1, Run, TR-4
6 98.33 0.05 029 0.82 0.100 19.8 0.20 T 14 ; ;
6.5 98.36 0.05 031 0.83 0.096 20.0 , | |
7 98.38 005 032 084 0092 202 | . o151 SR T T o oo
8 98.42 0.06 036 0.85 0.085 20.4 é [ 1ol ! !
9 98.46 0.06 039 086 0.079 205 | 3 [ v ‘ :
9.14 | 9846 006 039 087 0078 205 | o 107 S ‘ ‘
10 98.49 0.07 042 0.88 0.074 207 | 8 i : | |
11 98.52 0.07 045 090 0.070 208 | " 005 o L [
12 98.55 0.08 048 091 0.067 20.9 , ’ ! !
14 98.60 0.08 054 094 0.061 21.2 0.00 + 0.4 1 ‘ ‘ 1
17 98.67 0.09 062 097 0.054 21.5 o 0 10 20 30 0 50
20 98.73 0.10 069 1.00 0.049 21.8 Flow (cfs Flow (cfs)
22 9877 011 074 102 0046 220 (crs)
;g ggg; 81‘21 ggg 182 gggg ;;é Manning's n, Reach 1A, Side Channel 1, Run, TR-4 WP, Reach 1A, Side Channel 1, Run, TR-4
40 99.00 0.16 115 117 0.032 23.4 0.50 + 5 ; w
0.40 | g 20 //—‘
[ = F | |
ﬁ 0.30 ,E % 15 + : :
o F £ r | |
£ oo | 8l | .
€ 0.20 1 T 0r------ ST i
= . 2 E ! !
0.10{ § ST------ :””””””””””’: ””””
L n | |
0.00 + 0 | ‘ ‘ |
0 0 10 20 30 40 50
Flow (cfs) Flow (cfs)
7/16/2008 CcTR4A 3 - Sultan_Reach 1A_Side Channel 1_TR4.xls




99.2

99.0

98.8

98.6

98.4

98.2

Water Surface Elevation (ft)

98.0

97.8

97.6

7/16/2008

Comparison of Calibrated and Measured WSEs,
Sultan River, Reach 1A, Side Channel 1, TR-4, Run

o Measured WSE
—— Calibrated WSE

10

15

20 25

Flow (cfs)

WSE comp

30

35 40 45
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Stream: Sultan R
Site: Reach 1A Side Cahnnel 1

Date: 7/17/2007 Transect: 3

Habitat:  Riffle Flow: High

(1) Level Loop Survey (BM & HP)

BM/HP | BS HI S | Elev
(ft) () (f (f (f)
BM 124 (10124 100.00
RWP 217 | 99.07
BM

Comment

(2) Water Surface Elevation (WSE) Survey

Date: 7/18/2007

Habitat: Riffle Flow: High
(1) Level Loop Survey (BM & HP)

BMHP | BS HI S | Elev
(f) () (f (f (f)
BM 272 (10272 100.00
RWP 365 | 99.07
BM

Comment

(2) Water Surface Elevation (WSE) Survey

Date: 8/21/2007 Date: 8/24/2007

Date: 7/19/2007 Date: 7/20/2007
Habitat: Riffle Flow: Mid Habitat: Riffle Flow: Low Habitat: Riffle Flow: 900 cfs Habitat: Riffle Flow: 700 cfs
(1) Level Loop Survey (1) Level Loop Surve) (1) Level Loop Surve) (1) Level Loop Surve)
BS HI FS Elev \/k BS HI FS v \/k BS HI FS lev BM/HP BS HI FS lev
® | @ | o | ®lo Lo | @ | ool o Lo | @ | ool o Lo | @ | ool o
BM 100.00 100.00 BM 100.00 100.00 BM 263 102.63 100.00 BM 278 102.78 100.00
RWP 100.00 RWP 100.00 RWP 356 | 99.07 RWP 3.71 | 99.07
BM BM BM BM
‘Comment Comment: Comment. Photo #46 looking d/s, #47 right to I Comment. Photo #114 looking looking d/s, #11

(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey

Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave
TR [URbank] Ave | HI | FS | Rod | wsE [wsE| @ TR [URbank] Ave | HI | FS | Rod | wsE [wsE| @ TR [URbank] Ave | HI | FS | Rod | wsE |wsE| Q TR [URbank] Ave | HI | Fs | Rod | wsE |wsE| @ TR [LRbank] Ave Rod | wsE |wsE| Q TR [LRbank] Ave WSE |WSE | Q
M [ [ @ [ (0 [ @ | @ [ @ [f M [ [ @ [ 0 [ @ | @ [ @ [ () () () [ @) | [ @ | () [(cfs) M (0 | [ () [ @ [ () | () (i [CEING) ) | () | () | (cfs [CERING) () _|_(®) | (cfs
£ 000 | 0.00 3L 102.72[ 640 | 0.00 | 9632 [9632| £ 0.00 | 0.00 3L 0.00 | 0.00 3L 035 | 9666 | 96.68| o 3L | 96.28 [96.27| o
3R 000 3R 641 | 000 | 9631 3R 3R 3R 034 | 96,69 - 3R 96.26 i
AveQ= AeQ= 27 Ave Q= AveQ= AEQ= 91 AveQ= 08

WsEsiope=  NA
Note: Velocity measurements in meters/seconds
(3) Meter and propeller ID for Velocity Correction

Meter ID:__NA
Propeller ID: __NA

7/16/2008
Page 1of 4

WSEsiope=  NA
Note: Velocity measurements in meters/seconds
(3) Meter and propeller ID for Velocity Correction

Meter ID: __0068
Propeller ID: __NA

Marsh McBimey

itudinal WSE Slope

WSE slope = 0.645%
Note:

WsEslope=  NA
Note:

WSEslope=  NA

WSEslope=  NA
Note: No measurements taken due to no flow entering channel

Note: No measurements taken due to no flow entering channel

(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction

Meter ID:__NA Meter ID: ___NA Meter ID: __3602__ (see data entry notes of 2/25/08) Meter ID: __3602__ (see data entry notes of 2/25/08)
Propeller ID:__NA Propeller ID: __NA Propeller ID: __5A Propeller ID: __5A
Calib # __0175 Calib # __175

Level Loop WSE Survey 4- Sultan_Reach 1A_Side Channel 1_TR3.xls



Stream: Sultan R. | 17-Jul-07 18-Jul-07 19-Jul-07 20-Jul-07
Site: Reach 1A Side Cahnnel 1 Sta | FS  Ground| Depth Vel (ftls) Angle[ q Sta | FS | Ground| Depth| V Vel (ftls) Angle[ g Sta | FS  Ground| Depth Vel (fts) Angle[ q Sta | _FS | Ground| Depth Vel (fts) [angld q
Transect: 3 (fy  (f) (ft) (ft) |Voaws| Vos NV@ NVog| Ave | (deg) [ (cfs) | subs. (fy  (ft) (ft) (f) | (mis) V@ Vos N\/nigl NVog| Ave | (deg) | (cfs) | subs. (f)y  (f) (ft) (ft) V@ Vos | NVoaios|NVos| Ave | (deg) | (cfs) | subs. (f)  (f) (ft) (ft) |Voaws| Vos [ NVoaos|[NVos| Ave |(deg)| (cfs) | subs.
Habitat: Riffle
LWP 10 245 9879 128 |[LWE 115 96.32 | 0.00 | 0.00 | 0.00 0.00 0.00 0.00 | 64.7
Survey HI Q 20 248 9876 128 120 96.12 | 020 | 037 | 1.21 147 147 5 015 | 64.7
30 262 9862 128 125 96.17 | 0.15 | 040 | 1.31 158 158 5 012 | 646
7/17/2007 | 101.24° 40 280 9844 128 13.0 96.12 | 0.20 | 0.17 | 0.56 0.73 0.73 007 | 646
7/18/2007 |102.72. 2.7 50 308 98.16 126 135 96.22 | 0.10 | 051 | 1.67 197 197 0.10 | 239
7/19/2007 | 0.00 60 360 97.64 126 140 96.22 | 0.10 | -0.03 | -0.10 -0.17 -0.17 -0.01 | 239
712012007 | 0.00 70 441 96.83 217 145 96.22 | 0.10 | -0.04 | -0.13 -0.22 -0.22 -0.01 | 239
8/21/2007 [102.63 9.1 80 479 96.45 219 150 96.17 | 0.15 | 007 | 0.23 0.35 0.35 20 002 | 239
8/24/2007 |102.78 0.8 90 478 96.46 219 155 96.07 | 0.25 | 0.50 | 1.64 1.94 194 5 0.24 | 746
100 473 9651 326 16.0 96.30 | 0.02 | 040 | 1.31 158 158 002 | 746
110 473 9651 326 16.5 96.07 | 0.25 | 0.89 | 2.92 326 3.26 041 | 64.7
120 508 96.16 64.7 170 96.12 | 0.20 | 0.84 | 2.76 3.08 3.08 031 | 647
130 504 96.20 64.6 175 96.29 | 0.03 | 0.40 | 1.31 158 1.58 0.02 | 64.7
140 499 96.25 239 18.0 9592 | 040 | 045 | 1.48 176 176 018 | 738
150 512 96.12 239 185 96.62 | -0.30 739
160 515 96.09 746 19.0 96.17 | 0.15 | 036 | 1.18 143 143 005 | 739
170 490 96.34 64.7 195 96.02 | 0.30 | -0.10 | -0.33 -0.47 -0.47 -0.07 | 326
180 531 9593 738 200 9592 | 040 | 037 | 1.21 147 147 029 | 326
190 520 96.04 739 205 95.95 | 0.37 | 0.64 | 2.10 242 242 045 | 546
200 532 9592 326 210 9592 | 040 | 050 | 1.64 194 194 039 | 546
210 529 9595 54.6 215 95.92 | 0.40 | -0.05 | -0.16 -0.27 -0.27 -0.05 | 63.7
220 505 9619 63.7 220 96.22 | 0.10 | 0.13 | 043 0.59 0.59 003 | 63.7
230 486 96.38 218 225 96.31 | 0.01 | 0.00 | 0.00 0.00 0.00 0.00 | 218
240 474 96.50 127 ||[RWE 227 96.32 | 0.00 | 0.00 | 0.00 0.00 0.00 000 | 218
250 439 96.85 119
280 408 2 19 TR3 - Bed profile comparison
280 361 9763 119 99.0
29.0 330 97.94 119
300 310 9814 119 —18-Jul-07
310 290 9834 119 985
320 285 9839 119 2-Aug 07
330 280 9844 119 98.0 — 24-Aug-07
340 272 9852 19 . a0
RWP 346 270 9854 119 =
5 975
i
T
E 97.0
96.5
96.0
95.5
0 5 10 15 20 25 30 35
Station (ft)

7/16/2008
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Stream:

Sultan R.

Site: Reach 1A Side Cahnnel 1
Habitat: Riffle
Transect: 3
0 Ca\'/i\?SraEted g“’“ge '{“/"Tra?’; VAR Manning's  Wetted WSE, Reach 1A, Side Channel 1, TR-3, Riffle Average Vel, Reach 1A, Side Channel 1, TR-3, Riffle
umber elocl n perimeter
(cfs) (ft) (F)  (ft/sec) (ft) 97.2 ¢ 3.0 ¢
0.8 96.24 0.30 0.63 1.15 0.049 9.8 €970 1 .
1 96.26 0.31 068 1.14 0.048 102 | § E F
1.2 96.27 0.34 077 118 0.044 104 | € 968 1 g 20 £
1.5 96.29 0.36 0.85 1.20 0.042 108 | @ 966 i ‘ S s F
1.75 96.30 0.39 094 115 0.039 110 | 77 F | g v~
1.78 96.30 0.40 096 1.16 0.038 110 | € I | o 104
S 964 | S 10+
2 96.31 0.41 1.02 112 0.037 11 | @ I ! Calibrated WSE r
2.5 96.35 0.39 105 106 0040 116 | L9624 ------ oo 17777 4 Measured WSE | ] 05+
3 96.39 0.37 1.06 101 0.043 122 | 2 06.0 & | s 0.0 &
35 96.42 0.37 110 1.00 0.043 12.6 T 1‘0 2‘0 3‘0 4‘0 0 T
4 96.45 0.37 113 099 0.045 13.0 Flow (cfs) Flow (fs)
45 96.48 0.38 114 098 0.043 14.9
555 ggg; 82; 11‘71 832 883‘3‘ 1?2 Fr, Reach 1A, Side Channel 1, TR-3, Riffle VAF, Reach 1A, Side Channel 1, TR-3, Riffle
6 96.56 0.36 116 0.94 0.046 17.4 06 ¢ ‘ ‘
6.5 96.58 0.36 118 0.94 0.047 17.5 05 | |
7 96.60 0.36 120 093 0.048 177 | _ ! ‘
8 96.65 0.34 120 0.89 0.052 18.0 é 0.4 1 ‘ ; : }
9 96.68 0.34 125 090 0.052 182 | 3 | | L 08f------ T T
9.14 | 96.69 0.33 124 088 0053 183 | g %3] ! ! o6 R L
10 96.70 0.35 133 092 0.050 183 | 3 02+ ! ! : | |
1 | 973 035 136 092 0050 185 | I | | | 04 F------ T TTTTTTTTTTTTToTTo o
12 96.75 0.36 143 093 0.049 18.6 01+ | | 02+ | |
14 96.79 0.38 154 096 0.048 18.9 00 Fo 00 + | ‘ ‘ |
17 96.84 0.40 1.70 1.00 0.046 19.1 0 10 20 30 40 50 0 10 20 30 40 50
20 96.89 0.42 1.83 1.02 0.045 19.4 Flow (s Flow (cfs)
22 96.92 043 192 103 0044 195 (crs)
;g g?gg gii 2(2)2 123 ggjg ;gg Manning's n, Reach 1A, Side Channel 1, TR-3, Riffle WP, Reach 1A, Side Channel 1, TR-3, Riffle
40 97.12 0.52 263 116  0.037 20.5 0.06 ¢
0.05 ¢ e
= 0.04 | %
I : e
2003 T =
g [ o
S 002 4 3
[ o
0.01 + =
0.00 £
0
Flow (cfs) Flow (cfs)
7/16/2008 cTR3A 4 - Sultan_Reach 1A_Side Channel 1_TR3.xls




Comparison of Calibrated and Measured WSEs,
Sultan River, Reach 1A, Side Channel TR-3, Riffle

97.2
97.0 +
96.8 +

96.6 +

Water Surface Elevation (ft)

96.4

o Measured WSE
—— Calibrated WSE

96.2 +

96.0 -ttt

Flow (cfs)
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Stream: Sultan R

Site: Reach 1A Side Channel 1
Date: 7/17/2007 Transect: 2 Date: 7/18/2007 Date: 7/19/2007 Date: 7/20/2007 Date: 8/21/2007 Date: 8/24/2007
Habitat:  Run Flow: Bank Profile Habitat:  Run Flow: High Habitat: Ry Flow: Mid itat: R Flow: Low Habitat: R Flow: 900 cfs Habitat: R Flow: 700 cfs
(1) Level Loop Survey (BM & HP) (1) Level Loop Survey (BM & HP) (1) Level Loop Surve (1) Level Loop Survey (1) Level Loop Survey (1) Level Loop Survey
BMIHP |  BS HI [ FS | Elev BMIHP | BS HI [ FS | Elev BMIHP | BS HI | FS | Elev T BS HI | FS v T BS HI | FS | Elev BM/HP | BS HI | FS lev
() W __1 (| ) | ) | () W __1 (0 | () | ) | () ® | @ L | =L L ® | @ | @ =L@ L0 | 0 | @ =L L0 L ® | @
BM 170 |101.70 100.00 BM 198 |10198 100.00 BM 100.00 100.00 BM 100.00 100.00 BM 222 10222 100.00 BM 213 |10213 100.00
RWP 378 | 97.92 RWP 406 | 97.92 RWP 100.00 RWP 100.00 RWP 429 | 97.93 RWP 421 | 97.92
BM BM BM BM BM BM
Comment Comment Comment Comment Comment. Photo #49 looking dis, #50 fight to left, #51 looking u/s. 1/2 level ~ Comment. Photo #110 looking right to left, #111 looking ds, #112 left to right,
Ioop. #113 looking uls. 1/2 level loop.
(2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey (2) Water Surface Elevation (WSE) Survey
Transect Station Ave Transect Station Ave Transect Station Transect Station Ave Transect Station Ave Transect Station Ave
TR [UR bank] Hi_| FS | Rod | wsE |WSE| Q TR [URbank] Ave Rod | WSE |WSE| Q TR [URbank] Ave TR [URbank] Ave | HI | FS | Rod | wsE |wsE| @ TR [LRbank] Ave Rod | wsE |wsE| Q TR [URbank] Ave | HI | FS | Rod | wsE |wsE| @
)| (f (f) (f) () (1) | (cfs) () (f () | (f) (f) | (cfs) () () [OENING) (ft) () (f) (ft) (f) (cfs) [OENING) (f (f) (f (cfs) [OENING) (f) (f) (f) (f) (cfs)
2L 000 | 0.00 2L 000 (9577 (96.78] 5, 2L Tt 0.00 | 0.00 2L 050 [ 96.74 [96.74] 40 2L 630 95.83 [ 965.83] o
2R 000 2R 000 | 9578 2R 1R 2R 058 | 96.73 i 2R 631 95.82 i
AveQ= AveQ= 317 Ave Q= ACQ= 90 AveQ= 08
tudinal WSE Slope
Note: Note: All velocity measurements in meters/seconds Note: No measurements taken due to no flow entering channel Note: No measurements taken due to no flow entering channel Note: Note:
WsEsiope=  NA WsEslope=  NA WSEsiope=  NA WSE siope = WSEsiope=  NA WSE slope = 0.026%
(3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction (3) Meter and propeller ID for Velocity Correction
Meter ID:___NA Meter ID:__0068 Meter ID:__NA Meter 1D:__NA Meter 1D: __ 4441 Meter ID:__3602 _(see data entry notes of 2/23/08)
Propeller ID:__NA Propeller ID:__NA Propeller ID:___NA Propelier ID:__NA Propelier ID:__7A Propelier ID:___5A
Calib#: __186 Calib#: __175
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Stream: Sultan R. [ 17-Jul-07 18-Jul-07 19-Jul-07 20-Jul-07

Site: Reach 1A Side Channe Sta | FS | Ground] Depth Vel (ft's) Angle] q Sta | FS |Ground| Depth| Vel Vel (ft's) Angle] q Sta | FS | Ground] Depth Vel (ftls) Angle] ¢ Sta | FS | Ground] Depth Vel (fts) [Angld g
Transect: |2 () () (@ | () [Vous| Vos [N\Voued NVos| Ave | (deg) | (cfs) | subs. @ ) @ | ) | ) [Vosos| Vos [NVoand NVos| Ave | (deg) | (cfs) | subs. ) () (® | (1) [Vouos| Voo [NVouos|NVas| Ave | (deg) | (cfs) | subs. ) () (® | 1 [Vous| Vos [NVouss|NVos| Ave |(deg)| (cfs) | subs.
Habitat: Run

LWP 10 318 9852 119 |[LWE 94 95.78 | 0.00 | 0.00 | 0.00 0.00 0.00 0.00 | 119
Survey HI Q 20 354 9816 119 10.0 95.68 | 0.10 [ -0.05 | -0.16 -0.27 -0.27 -0.01 | 16.7
Date ft) (cfs) 30 399 97.71 119 105 95.38 | 0.40 | 0.13 | 0.43 0.59 0.59 012 | 717
7/17/2007 | 101.70 40 429 9741 119 11.0 9558 | 0.20 | 0.12 | 0.39 0.55 0.55 0.05 | 71.7
7/18/2007 (10198 3.2 50 453 97.17 119 115 9528 | 0.50 | 0.15 | 0.49 0.66 0.66 0.16 | 67.7
7/19/2007 |100.00 6.0 471 96.99 119 12.0 9528 | 0.50 | 0.10 | 0.33 0.47 0.47 0.12 | 67.7
7/20/2007 | 0.00 7.0 490 96.80 119 12,5 95.08 | 0.70 | 0.18 | 0.59 0.76 0.76 027 | 618
8/21/2007 (10222 9.0 80 542 9628 119 13.0 95.08 | 0.70 | 0.16 | 0.52 0.69 0.69 024 | 618
8/24/2007 [102.13 0.8 9.0 581 9589 119 135 95.18 | 0.60 | 0.26 | 0.85 1.05 1.05 032 | 217
100 628 9542 16.7 14.0 9528 | 0.50 | 0.23 | 0.75 0.94 0.94 024 | 217
110 643 9527 7 145 9543 | 0.35 | 0.06 | 0.20 0.31 0.31 0.05 | 229
120 657 9513 67.7 15.0 9548 | 0.30 | 0.25 | 0.82 1.02 1.02 0.15 | 229
130 661 9509 618 155 95.38 | 0.40 [ 0.29 | 0.95 117 117 023 | 229
140 640 9530 217 16.0 95.38 | 040 | 031 | 1.02 124 124 025 | 229
150 6.26 9544 229 16.5 9533 | 045 [ 029 | 0.95 117 117 026 | 229
160 6.32 9538 229 17.0 95.28 | 0.50 | 0.20 | 0.66 0.83 0.83 021 | 229
170 640 9530 229 175 95.38 | 0.40 [ 0.19 | 0.62 0.80 0.80 0.16 | 229
180 6.30 9540 229 18.0 9543 | 035 | 0.12 | 0.39 0.55 0.55 0.10 | 229
190 617 9553 216 185 95.48 | 0.30 | 0.14 | 0.46 0.62 0.62 0.09 | 216
200 6.18 9552 216 19.0 9558 | 0.20 | 0.30 | 0.98 120 120 012 | 216
210 6.01 9569 216 195 95.63 | 0.15 | 0.10 | 0.33 0.47 0.47 0.04 | 216
220 558 96.12 126 200 95.68 | 0.10 [ -0.03 | -0.10 -0.17 -0.17 -0.01 | 216
230 4.88 96.82 127 205 95.68 | 0.10 | 0.02 | 0.07 011 0.11 001 | 216
240 459 9711 119 210 95.77 | 0.01 | 0.06 | 0.20 0.31 0.31 0.00 | 216
250 445 9725 119 |[RWE 213 95.78 | 0.00 | 0.00 | 0.00 0.00 0.00 0.00 | 216

260 422 9748 119

270 410 97.60 119

280 410 97.60 119

290 426 9744 119

RWP 295 421 97.49 119

TR2 - Bed profile comparison

99
——18-Jul-07
98 1 21-Aug-07
—— 24-Aug-07
—17-Jul07

bed elevation (ft)
©
9

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

tation (fr)
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Stream:

Sultan R.

Site: Reach 1A Side Channel 1
Habitat: Run
Transect: 2
0 Ca\'/i\?SraEted g“’“ge '{“/"Tra?’; VAR Manning's  Wetted WSE, Reach 1A, Side Channel 1, TR-2, Run Average Vel, Reach 1A, Side Channel 1, TR-2, Run
umber elocl n perimeter
(cfs) (ft) (F)  (ft/sec) (ft) 99.0 1 0.90 ¢
0.8 95.56 0.16 042 119 0.020 8.9 g ; 0.80 £
1 95.62 0.14 041 1.08 0.023 9.6 S 98.0 £ r
1.2 95.68 0.13 040 1.01 0.026 103 | 8 : g o070 +
15 95.75 0.12 040 0.98 0.028 11.7 | © 070 | S ko F
1.75 95.80 0.12 040 0.97 0.030 124 | 8771 g
1.78 95.81 0.12 040 0.96 0.031 12.4 § : 2 o050
2 95.85 0.11 040 0.96 0.032 127 | ? 960+ -———-————-4---—{ Calibrated WSE | F
2.5 95.94 010 041 095 0035 132 | & i ; ; o Measured WSE 040 ¢
3 96.03 0.10 041 0.93 0.038 136 | = 950 | | | —— 0.30 £
35 96.10 0.10 043 094 0.039 14.0 : ‘ ‘ ‘ ‘ '
0
4 96.18 0.09 043 0.93 0.042 14.4 0 10 20 Flow (Cfsfo 40 %0 Flow (cfs)
45 96.24 0.09 044 094 0.042 14.8
555 ggg; 882 822 833 883‘51 12; Fr, Reach 1A, Side Channel 1, TR-2, Run VAF, Reach 1A, Side Channel 1, TR-2, Run
6 96.42 0.09 047 0.94 0.045 15.5 0.20 T 10 ; v ;
6.5 96.48 0.09 048 0.93 0.046 15.7 , | |
7 96.53 0.09 049 094 0046 158 | _ gi54 , |
8 96.64 0.09 050 0.93 0.048 16.2 é [ ! !
9 96.73 0.09 0.52 0.94 0.048 165 | 3 i 0 ; ;
914 | 96.74 0.09 052 094 0048 165 | g 107 < | |
10 96.81 0.09 053 0.95 0.048 170 | 3 i | |
11 96.88 0.09 055 0.96 0.047 176 | % 005 ; ;
12 96.96 0.09 0.57 0.97 0.047 18.3 I ! !
14 97.09 0.09 059 0.98 0.046 19.5 0.00 1 0.8 | L |
17 97.28 0.10 0.62 1.00 0.045 21.6 0 0 10 20 30 40 50
20 97.42 0.10 0.66 1.02 0.044 22.8 Flow (cfs Flow (cfs)
22 9758 010 065 099 0044 259 (crs)
;g 3;873411 818 8% 18% ggjg ;;g Manning's n, Reach 1A, Side Channel 1, TR-2, Run WP, Reach 1A, Side Channel 1, TR-2, Run
40 98.08 0.11 0.85 1.16 0.040 28.5 0.08 + ; ;
L | |
006 f - S R ——— =
c [ | | o
%] b [
! 7 £
2 0.04 S
£ [ o
g f ®
0.02 | i
— =
0.00 +
0
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs,
Sultan River, Reach 1A, Side Channel TR-2, Run

98.5
98.0 +

97.5 +

Water Surface Elevation (ft)

96.0 +

955 +

95.0

97.0 +

96.5 +

o Measured WSE
—— Calibrated WSE

7/16/2008
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Stream: Sultan R
Site: Reach 1A Side Channel 1

Date: 7/17/2007 Transect: 1
Habitat:  Pool Flow: Bank Profile
(1) Level Loop Survey (BM & HP)
BMHP | BS HI | FS | Elev
(ft) (ft) (ft) (ft) ft)
HP 239 |10439 100.00)
RWP 332 |101.07|
BM
Comment

(2) Water Surface Elevation (WSE) Survey

Date: 7/18/2007
Pool

Habitat Flow: High
(1) Level Loop Survey (BM & HP)
BMHP | BS HI | FS | Elev
(ft) (ft) (ft) (ft) ft)
HP 235 |10435 100.00]
RWP 327 |101.08|
BM
Comment

(2) Water Surface Elevation (WSE) Survey

Date: 7/19/2007
Habitat:  Pool Flow: Mid

(1) Level L

0p Survey
BMHP | B
()

S HI FS Elev
® | | @ | @
100.00 100.00

100.00

HP

RWP.

BM
Comment:

(2) Water Surface Elevation (WSE) Survey

Date: 7/20/2007
bi ol

Habitat: o Flow: Low
(1) Level Loop Survey
BS HI | FS | Elev
(M) (M) f f (1
HP 100.00] 100.00|
RWP 100.00|
BM
Comment

(2) Water Surface Elevation (WSE) Survey

Date: 8/21/2007
Habitat:  Pool Flow: 900 cfs
(1) Level Loop Surve
BMHP | BS HI | FS | Elev
(f) (f) @ | @
HP 611 | 106.11 100.00
RWP 504 |101.07
BM
Comment

(2) Water Surface Elevation (WSE) Survey

Photo #52 looking ds, #53 right to left, #54 looking u/s

Date: 8/24/2007

Habitat:  Pool Flow: 700 cfs
(1) Level Loop Surve,
BMHP | BS HI | FS | Elev
(f) () (f) (f) (f)
HP 662 |106.62 100.00
RWP 557 |101.05
BM
Comment. Photo #106 right (o left, #107 looking uls, #108 looking d/s #109

(2) Water Surface Elevation (WSE) Survey

left to right

Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave Transect Station Ave
TR [URbank] Ave | HI | FS | Rod | WSE |[WSE| Q TR [URbank] Ave | HI | FS | Rod | WSE |[WSE| Q TR [URbank] Ave | HI | FS | Rod |WSE|WSE| Q TR [URbank] Ave | HI | FS |Rod |WSE |WSE| Q TR [URbank] Ave | HI | FS | Rod | WSE [WSE| Q TR [URbank] Ave | HI | FS | Rod | WSE |[WSE| Q
| (@ () (1) (f) (f (f)_| (cfs) )| (@ (f) (f (f) (f () _| (cfs) () () () (f (f (f (f) | (cfs) (f) () () (M L () | () | () | (cfs) )| () (f) () 1| (f) (ft) | (cfs) [CIING () (ft) (ft) ft) () _| (cfs)
1L | 8.30 | 0,00 | 96.09 [96.09 (o 1L | .30 | 0,00 | 96.05 [96.05 | oo 1L 0,00 [ 0.00 L 0.00 | 0.00 1L 106.11[ 1062 | 0.96 | 9645|9645, [ 1L 106.62[ 1057 | 0,00 | 96.05 96.06| (, ,
1R 830 | 0.00 | 96.09 1R 830 | 0.00 | 96.05 1R 1R 1R 9.94 | 028 | 96.45 1R 1056 | 0.00 | 96.06
AveQ= 0.00 Ave Q= 1.93 Ave Q= Ave Q= AveQ= 7.44 AveQ= 04
2.1) Longitudinal WSE Slope
H [ FS | Rod
Location |  River Station
B )
uis 25 106.62[ 10.91 | 0.35
dis 25 106.62| 10.70 | 0.00
Note: Note: Note: No measurements taken due to no flow entering channel Note: No measurements taken due to no flow entering channel Note: Note:
WSE slope = NA WSE siope = NA WSE siope = WSE slope = WSE slope = NA WsEslope=  0.280%

(3) Meter and propeller ID for Velocity Correction

MeterID:__NA __March McBimey
Propeller ID: __NA
7/16/2008

Page 1of 4

(3) Meter and propeller ID for Velocity Correction

Meter ID:
Propeller ID:

0068
NA

(3) Meter and propeller ID for Velocity Correction

NA
NA

Meter ID:
Propeller ID:

(3) Meter and propeller ID for Velocity Correction

Meter ID:
Propelier ID:

NA
NA

Level Loop WSE Survey

(3) Meter and propeller ID for Velocity Correction

Meter ID:
Propeller ID:
Calib #:

4441

7A

186

(3) Meter and propeller ID for Velocity Correction

Meter ID: __4099
Propeller ID:__4B.
Calib# __125
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Stream: Sultan R [ 17-Jul-07 18-Jul-07 19-Jul-07 20-Jul-07
Site: Reach 1A Side Channe_Sta |_FS | Ground] Depth Vel (fs) Angle] g Sta | FS |Ground] Depth Vel (fs) Angle] q Sta | FS  Ground| Depth Vel (fus) Angle] q Sta | FS  Ground| Depth Vel (fts) lAngid q
Transect: 1 () () (@) | (® [Voaos| Vos [NVozod NVos] Ave | (deg) | (cfs) | subs. () () (@ | () |V(s)Voane] Vos [NVoaod NVos| Ave | (deg) | (cfs) | subs. () () () | (1) [Vooos| Vos [NVoons[NVos] Ave | (deg) | (cfs) | substrate () () (1) | (1) [Voons[ Vos [NVoons[NVos| Ave |(deg)| (cfs) | substrate
Habitat: Pool
LWP 10 321 10118 119
Suvey | HIL Q 30 352 10087 119
Date ft)  (cf 50 438 10001 119
7/17/2007 [104.39 7.0 823 96.16 547 |[LWE 75 96.05 | 0.00 | 0.00 | 0.00 0.00 0.00 000 | 547
7/18/2007 |10435 1.9 80 873 9566 65.7 8.0 95.85 | 0.20 | -0.05 | -0.16 027 027 0.4 | 657
7/19/2007 | 0.00 90 902 9537 548 9.0 95.45 | 0.60 | -0.02 | -0.07 011 011 007 | 548
712012007 | 0.00 100 9.05 9534 456 100 9535 | 0.70 | 0.04 | 013 022 022 015 | 456
8/21/2007 |106.11 7.4 110 919 9520 458 110 95.25 | 0.80 | 0.11 | 036 051 051 041 | 458
8/2412007 |106.62 0.4 120 9.38 9501 546 120 95.05 | 1.00 | 0.09 | 030 043 043 043 | 546
130 955 9484 548 130 9490 | 1.15 | 0.11 | 036 051 051 059 | 548
140 931 9508 56.6 140 95.10 | 0.95 | 0.06 | 0.20 031 031 029 | 566
150 926 9513 56.6 150 95.15 | 0.90 | 0.02 | 007 011 011 010 | 566
160 9.34 9505 547 160 95.05 | 1.00 | 0.02 | 007 011 011 011 | 547
170 9.38 9501 546 17.0 95.15 | 0.90 | 0.02 | 007 011 011 010 | 546
180 920 9519 546 180 95.25 | 0.80 | 0.01 | 0.03 0.06 0.06 004 | 546
190 9.05 9534 526 190 9535 | 0.70 | 0.01 | 003 0.06 0.06 004 | 526
200 890 9549 346 200 9550 | 0.55 | -0.04 | -0.13 022 022 012 | 346
210 864 9575 327 210 9575 | 0.30 | -0.06 | -0.20 031 031 009 | 327
220 849 9590 239 220 96.03 | 0.02 | -0.08 | -0.26 039 039 001 | 239
230 833 96.06 229 230 96.05 | 0.00 | 0.00 | 0.00 0.00 0.00 000 | 229
240 842 9597 229 235 96.04 | 0.01 | 0.00 | 0.00 0.00 0.00 000 | 229
250 848 9591 229 240 9595 | 0.10 | 0.00 | 0.00 0.00 0.00 000 | 229
260 834 96.05 229 245 9595 | 0.10 | 0.00 | 0.00 0.00 0.00 000 | 229
270 801 96.38 229 250 9590 | 0.15 | -0.01 | -0.03 -0.06 -0.06 000 | 229
280 784 9655 229 255 9595 | 0.10 | 0.00 | 0.00 0.00 0.00 000 | 229
290 766 96.73 229 |[RWE 26.1 96.05 | 0.00 | 0.00 | 0.00 0.00 0.00 000 | 229
300 749 96.90 119
320 653 97.86 119
340 532 99.07 119
360 434 10005 119 TR1 - Bed profile comparison
RWP 393 384 10055 119 102
119
119 101 ——18-Jul-07
——19-3ul-07
100 ——20-3u-07
_ 21-Aug-07
% 99 —— 24-Aug-07
S ——17-0uk07
g 98
T
3 97
3
9
95
Ut
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40
Station (ft)
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Stream: Sultan R.

Site: Reach 1A Side Channel 1
Habitat: Pool
Transect: 1
Q Ca\l/i\i)sraltzted l\liroutc)ie ;;A/vtleragz;a VAF Manning's  Wetted WSE, Reach 1A, Side Channel, TR-1, Pool Average Velocity, Reach 1A, Side Channel, TR-1, Pool
umber elocl n perimeter
(cfs) () (Fr)  (ft/sec) () 97.0 1
0.8 95.90 0.02 0.10 1.16 0.591 139 | E g5 &
1 95.94 0.03 011 119 0.502 150 | § E
1.2 95.97 0.03 013 1.20 0.434 16.1 T 96.6 | g
15 96.02 0.03 015 1.16 0.384 170 | @ 96.4 ‘ =
1.75 96.05 0.04 0.16 1.16 0.333 18.9 g7 | g
1.78 96.05 0.04 017 116 0.327 18.9 § 96.2 | | °
2 96.08 0.04 0.18 1.13 0.315 191 | @ : | Calibrated WSE
25 96.13 0.04 020 1.09 0.284 195 | €960 +f----- . T s Measured WSE | ]
3 96.17 0.05 023 1.06 0.260 19.8 = 958 & | R
35 96.20 0.05 026 1.05 0.239 19.9 T 1‘0 2‘0 3‘0 4‘0 0
4 96.23 0.06 0.28 1.04 0.223 20.0 Flow (cfs) Flow (cfs)
45 96.26 0.06 0.30 1.03 0.211 20.1
555 gggi 883 822 183 gigi ggg Froude Number, Reach 1A, Side Channel, TR-1, Pool VAF, Reach 1A, Side Channel, TR-1, Pool
6 96.34 0.07 037 101 0.186 205 0.25 T
6.5 96.36 0.07 039 101 0.178 20.5 F
7 96.38 0.08 041 101 0172 206 |, 0207
8 96.41 0.08 045 1.02 0.158 20.8 é i
9 96.45 0.09 048 101 0.150 210 | 30157 L
9.14 96.45 0.09 049 1.02 0.148 210 | g 010+ g
10 96.48 0.10 052 1.02 0.142 213 3 L
11 96.50 0.10 056 1.03 0.133 214 | % 0.05 4
12 96.53 0.11 059 1.03 0.127 21.7 U
14 96.58 0.12 0.66 1.04 0.118 22.0 0.00 4
17 96.64 0.13 0.75 1.05 0.106 22.4 0
20 96.69 0.14 0.84 1.07 0.096 22.8 Flow (cfs Flow (cf)
22 9%6.72 045 090 108 0091 230 (cfs)
;g gg;g 812 222 123 883‘; gzg Manning's n, Reach 1A, Side Channel, TR-1, Pool Wetted perimeter, Reach 1A, Side Channel, TR-1, Pool
40 96.93 0.22 137 1.13 0.065 24.4 0.70 ¢ ; ;
0.60 £ -
F g
. 050 T %
é 0.40 + %
£ : 5
§ 0.30 1 =
=020 + g
0.10 +
0.00 +
0
Flow (cfs) Flow (cfs)
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Comparison of Calibrated and Measured WSEs,
Sultan River, Reach 1A, Side Channel TR-1, Pool

97.0
96.8 +
96.6 +

96.4 +

Water Surface Elevation (ft)

96.2 +

O Measured WSE
—— Calibrated WSE

96.0 +

95.8 e s . e O —

Flow (cfs)
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