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Elev (7}

3031.00

SW1 _Stream Channel Profile

3028.00

- =

3028.00

3027.00

Contindous Recorder /

3025.00

~ 7/ 7

3025.00

~Jl—

3024.00

Depth ()
552

a2

282

282

0.2

-b L}
Ghannel
n=0.07 s = 0.0088

Elevation Stage* Q Area Veloc Wp Rh TopWidth| Energy

(ft) () (cfs) (sqft) (f/s) (1) () (1) (1)
3025.08 0 0 0 0 0 0 0 0
3025.19 0.11 0.046 0.059 0.78 1.12 0.01 11 0.12
3025.24 0.16 0.137 0.133 1.03 1169 0.14 1.66 0.18
3025.29 0.21 0.292 0.235 1.24 2.24 0.09 22 0.24
3025.4 0.32 0.859 0.528 1.63 3.36 0.19 3.3 0.36
3025.51 0.43 1.825 1.188 1.54 8.23 0.29 8.15 0.46
3025.61 0.53 4.27 2174 1.96 10.42 0.4 10.33 0.59
3025.72 0.64 7.904 3.396 233 12.62 0.5 12.52 0.72
3025.83 0.75 13.04 4.843 269 14.47 0.6 14.35 0.86 —_
3025.93 0.85 20.08 6.422 foih 15.32 0.7 1547 1.01 -{'5'
3026.04 0.96 28.19 8.085 3.49 16.21 0.81 16.02 115 ';
3026.15 1.07 37.45 9.841 3.81 k| 0.92 16.89 1.29 o
3026.25 117 48 11.69 4.1 18.01 1.02 17.75 1.44 =
3026.36 1.28 60 13.63 4.37 18.91 1.12 18.61 1.58
3026.47 1.39 724 15.67 4.62 19.81 1.23 19.48 .72
3026.58 15 86.45 17.79 4.86 20.7 1.34 20.34 1.86

These data were generated using the imperial form of Manning's equation and parameters listed
above. These are not field measurements; however, the stage of 0.16 ft is highlighted as it is
consistent with the continuous recorder reading of 0.161 ft measured on March 4, 2012. No flow has
been manually observed at this site. Site visits are documented in Table G-2.
H:\PROJECTS\OTRCR\Hydrology\Surface Water\Hydraflow Output\SW1
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SW-1 Hydrograph
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Continuous Recorder

Elevation

Hevation (feet)

3033

3032

3031

3030

3029

3028

3027

3026

3025

SW 2 Channel Profile

Continuous Recorder
Continuous Recorder

24-inch culvert (not to scale)” N
~&ream Channel Bottom

10 20 30 40 50 60 70

80

(ﬂ) Distance (feet)
3025.97 0 0
gggg'?; 8'; 1 'g Rating Curve - SW2
3026.47 0.5 24
3026.87 0.9 32 40.00
3027.17 1.2 4.3
3027 .47 15 5.8 35.00 ry
3027.67 1.7 7
3027.97 2 95 30.00
3028.08 2.1 10.7 (1)
3028.27 23 12.9 25.00
3028.67 27 19.2 ) _ 1.0012H
3028.97 3 26.0 < 20.00 i L5 /
302017 | 32 31.7 > RP=0.9528 /
302947 | 35 428 £ 15.00 -
3029.67 3.7 52.3 ® .
302097 | 4 70.7 2 000 /
3030.3 4.33 98.3 / R
(1) Flow over the road begins at stage height of 2.11 feet. Flow 500 .
at stage less than 2.11 are controlled by culvert. @_,..-—-f-'"f
(2) Maximum stage height 4.33 feet recorded on 3/7/2012. 0.00
1 -This relationship is calculated based on the plot of stage-
discharge data and best fit by exponential function. Flow field 0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50
measurements are included in Table G-2. Height (ft)
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SW-2 Hydrograph

— Gage Height (ft) = Flow (cfs)
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Ela (1)

3038.00

SW3 - Stream Channel Profile
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= o ———
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-5

—————Chaninel

30

Sta it

Deypth ()

-0.49

—&—Rating Qurve

Best Fit Line

Q=4.4741*H %%

R’=0.9982

R A/

Elevation | Stage** Q Area Veloc Wp Rh TopWidth| Energy
(ft) (ft) (cfs) (saft) (ft/s) (ft) (ft) (ft) (ft)

3032.49 0 0 0 0 0 0 0 0

3032.65 0.16 0.042 0.127 0.33 1.63 0.01 159 0.16

3032.81 0.32 0.27 0.51 0.53 325 0.09 3.19 0.32

3032.97 048 0.8 1.146 0.7 4.83 0.18 473 0.49

3033.13 0.64 1.771 1.965 0.9 5.65 0.28 5.47 0.65 80

3033.29 0.8 3411 2.894 1.07 6.39 0.38 6.13 0.82

3033.45 0.96 4.811 3.928 1.22 7.13 048 6.8 0.98 70

3033.61 1.12 6.891 5.069 1.36 7.87 0.57 7.46 145

3033.77 1.28 9.361 6.315 1.48 8.61 0.65 8.12 1.31 60

3033.93 1.44 12.24 7.667 16 9.35 0.74 8.79 1.48 -

3034.09 1.6 15.56 9.128 A7 10.09 0.83 9.45 1.65 ki 50

3034.25 1.76 19.32 10.69 1.81 10.83 0.93 10.11 1.81 E

3034.41 1.92 23.55 12.36 1.9 11.57 1.02 10.78 1.98 = 40

3034.57 2.08 28.27 14.14 2 12.31 142 11.44 2.14

3034.73 2.24 33.49 16.02 2.09 13.06 1.22 121 2.31

3034.89 24 39.23 18.01 2.18 13.8 132 12.77 247 4

3035.05 2.56 45.6 20.11 2.27 14.5 1.42 13.39 2.64

3035.21 2.72 52.55 223 2.36 154 1.53 13.98 2.81 20

3035.37 2.88 60.08 24.58 2.44 15.84 1.63 14.57 2.97

3035.53 3.04 68.15 26.96 2.53 16.51 173 15.15 3.14 10
These data were generated using the imperial form of Manning's equation and parameters listed 0 y-
above. These are not field measurements. Site visits are documented in Table G-2. 0
**No water level data recorded at this site with Telog from 8/2011 to 3/2012.
Telog instrument replaced with Trutrak 3/14/2012. No surface flow recorded by Trutrak.
H:\PROJECTS\OTRCR\Hydrology\Surface Water\Hydraflow Output\SW3
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Passive Sampler

Crest Gauge

Elev {ft)

SW4 - Channel Profile

3082.00

3081.00
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Crest Gauge
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3073.00
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Depth (f)
745
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n = 0.07 S=0.024
Elevation Stage Q Area Veloc Wp Rh TopWidth| Energy
() (ft) (cfs) (saft) (fs) (ft) (ft) (ft) (ft)
3074.55 0.14 0.125 0.222 0.56 315 0.01 3.14 0.15
3074.84 0.29 0.839 0.997 0.84 7.T1 0.1 7.68 0.3
3074.98 043 2.786 2.411 1.16 11.59 0.21 11.56 045
3075.12 0.57 6.283 4.235 1.48 13.99 0.33 13.94 0.61
3075.27 0.72 11.26 6.403 1.76 16.4 0.44 16.32 0.76
307535 0.8 14.82 7.839 1.89 18.01 0.6 17.92 0.86
3075.41 0.86 17.67 8.932 1.98 19.18 0.54 19.08 0.92
3075.55 1 25.89 11.87 2.18 22 0.65 21.88 1.08
3075.7 1.45 37 15.16 2.43 23.89 0.76 23.74 1.24
3075.84 1.29 50 18.65 2.7 25.14 0.89 24.96 1.4 z
3075.98 1.43 66 22.3 2.94 26.39 1.01 26.18 1.57 =
3076.13 1.58 83 26.14 3.18 27.48 1.13 27.22 1.73 =
3076.27 1.72 103.1 30.09 342 28.37 1.24 28.06 1.9
3076.41 1.86 124.8 34.17 3.65 29.27 1.36 28.9 2.07
3076.55 2 148.4 38.37 3.87 30.16 1.48 29.73 224
These data were generated using the imperial form of Manning's equation and parameters listed
above. These are not field measurements; however, the stage of 0.8 ft is highlighted as it is consistent
with the crest gage reading measured on June 14, 2011. No flow has been manually observed at this
site. Site visits are documented in Table G-2.
H\PROJECTS\OTRCR\HydrologySurface Water\Hydraflow Output\SW4
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Elev (ft) SW5 - Channel Profile Depth (ft)
3082.00 576
3061.00 476
\ , Continuous Recorder
3080.00 378
\ /
3072.00 \\ 7 276
3078.00 \\\ / // 178
307700 \\ \A / T — o
3076.00 -024
T o 10 18 20 25 330 36 40 45 50 56 80 ¥
enenme Sta (ft)
n=0.07 $=0.019
Elevation | Stage* Q Area Veloc Wp Rh TopWidth | Energy
(ft) (ft) (cfs) (sqft) (ft/s) (ft) (ft) (ft) (ft)
3076.24 0 0 0 0 0 0 0 0 SW-5
3076.38 0.14 0.054 0.113 0.48 1.68 0.01 1.65 0.14
3076.51 0.27 0.345 0.433 0.8 3.05 0.09 3 0.28
3076.65 0.41 0.971 0.93 1.04 4.37 0.19 4.29 043 —&—Rating Quirve —— Best Fit Line
3076.74 0.5 1.62 1.36 519 5.25 0.35 5.15 0.52
3076.92 0.68 3.557 2448 1.45 7 0.38 6.86 0.71 300
3077.08 0.82 5.484 3.623 1.56 9.1 0.48 8.93 0.86
3077.19 0.95 7.561 5.063 1.49 13.91 0.58 13.69 0.99
3077.33 1.09 11.28 7.255 1.55 18.76 0.66 18.49 1.13 250
3077.47 1.23 18.01 9.906 1.82 20.26 0.79 19.94 1.28
3077.6 1.36 264 12.68 2.08 21.17 0.97 20.81 1.43 Q=11.023*H2T72
3077.74 1.5 36.16 15.58 2.32 22.08 14 21.69 1.58 200 )
3077.87 1.63 46.57 | 1861 25 23.57 1.2 23.14 1.73 R’=0.9979
3078.01 147 7.7 21.9 2.63 25.69 1.29 25.23 1.88 -
3078.15 1.91 70.44 25.48 2.76 27.82 1.38 27.33 2.03 5
3078.28 2.04 85.3 29.34 291 29.69 1.47 29.17 2.18 S
3078.42 2.18 102.2 33.43 3.06 31.34 1.57 30.79 233 =
3078.56 2.32 120.9 T3 3.2 33 1.69 32.42 248
3078.69 245 141.3 42.26 3.34 34.66 1.81 34.05 2.63
3078.83 2.59 163.9 47 3.49 36.21 1.92 35.57 2.78
3078.96 272 188.8 51.95 3.63 37.62 2.03 36.94 293
3079.1 2.86 215.5 57.08 3.78 39.02 2.15 38.31 3.08
3079.24 3 2441 62.39 351 40.43 2.26 39.68 3.24
These data were generated using the imperial form of Manning's equation and parameters listed .
above. These are not field measurements; however, the stage of 0.5 ft is highlighted as it is 3 35
consistent with the crest gage reading measured on February 22, 2012.  Site visits are documented ’
in Table G-2. Stage (feet)
H:\PROJECTS\OTRCR\Hydrology\Surface Water\Hydraflow Output\SW5
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SW-5 Hydrograph
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Elev ift)

3132.00

SW6 - Channel Profile

Depth (1)

Crest Gauge Passive Sampler

384

3131.00

3130.00 S e

Crest Gauge /

3129.00

L/

3126.00

BN

3127.00

£ 5 o 5 0 5 0 5 30 5 0 5 50
\ 7 A Channel
n=007 S =10.0088 i

Elevation Depth Q Area Veloc Wp Rh TopWidth | Energy

() () (cfs) (sqft) (ft's) (ft) (ft) (ft) (ft)
3128.16 0 0 0 0 0 0 0 0 SN X
3128.26 0.1 0.008 0.033 0.25 0.72 0.01 0.69 0.1 6
3128.35 0.19 0.053 0.131 0.4 1.44 0.06 1.37 0.19
3128.45 0.29 0.155 0.294 0.53 215 0.11 2.06 0.29 —e—Rating CQurve Best Fit Line

3128.54 0.38 0.335 0.523 0.64 2.87 0.17 2.75 0.39

Q=5.802*H>*""®
R=0,9979

3128.64 0.48 0.569 0.85 0.67 4.37 0.23 4.22 0.48 25
3128.73 0:57 0.97 1.325 0.73 5.95 0.28 5.78 0.58

3128.83 0.67 1.575 1.947 0.81 7.53 0.34 7.33 0.68

3128.92 0.76 2415 2.718 0.89 9.13 0.42 8.91 0.77 20
3129.02 0.86 3.518 3.642 0.97 10.79 0.5 10.55 0.87

3129.11 0.95 4.929 4.721 1.04 12.46 0.57 12.19 0.97 15
3129.18 1.02 6.185 5618 1)1 13.68 0.69 134 104 [(1) |g
3129.30 1.14 8.968 7.328 1.22 15.24 0.71 14.91 1.16 =
3129.40 1.24 11.68 8.791 1.33 16.15 0.78 15.81 1.26 2 10

312949 1.33 14.74 10.33 1.43 17.07 0.85 16.69 1.36

3129.59 143 18.15 11.96 1.52 18.02 0.92 17.61 1.46

3129.68 1452 21.59 13.7 1.58 19.51 0.98 19.09 1.56 5

“N\ "2uf ‘sd113oWoIpAH

These data were generated using the imperial form of Manning's equation and parameters listed
above. These are not field measurements; however, the stage of 1.02 ft is highlighted as itis

consistent with the crest gage reading measured on June 14, 2011. Site visits are documented in
0

Table G-2.

(1) *max gage height reading (1.02 feet) on 6/14/2011

H:\PROJECTS\OTRCR\Hydrology\Surface Water\Hydraflow Output\SW6
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Passive Sampler

Passive Sampler

Crest Gauge

Elev {ft)

3123.00

SW17- Channel Profile

CreLt Gauge

3122.00

3121.00

== / /

Depth ()
383

3120.00 \\L’// 0383
3119.00 017
i b B o 18 20 i3 30 A
Channel
n=0.07 =
Elevation Stage™ Q Area Veloc Wp Rh TopWidth| Energy
(ft) (ft) (cfs) (sqft) (ft/s) (ft) (ft) (ft) ()
3119.166 0 0 0 0 0 0 0 0
3119.256 0.09 0.034 0.131 0.26 278 0.01 200 0.1 M-7
3119.356 0.19 0.215 0.522 0.41 5.56 0.06 5.54 0.19
3119.446 0.28 0.661 1.142 0.58 7.28 0.11 7.25 0.29 T e— gy
3119.546 0.38 1.374 1.88 0.73 847 DAF 8.43 0.39
3119.636 0.47 2.342 2.73 0.86 9.66 0.23 9.6 0.48
3119.736 0.57 3.583 3.69 0.97 10.85 0.28 10.78 0.58 25
3119.826 0.66 5.111 4.761 1.07 12.05 0.33 11.95 0.68
3119.916 0.75 6.952 5.943 1.17 13.22 0.38 13.11 0.78
3120.016 0.85 9.246 7.213 1.28 13.99 0.44 13.85 0.87 20
3120.106 0.94 11.86 8.558 1.39 14.77 0.5 14.6 0.97
3120.206 | 104 | 1478 | 9968 | 148 | 1554 | 056 | 1534 | 1.07 (1) Q=14.12*H*®
3120.29 113 18.16 11.44 1.59 16.12 0.62 15.88 147 R?=0.9991
3120.396 1.23 21.96 12.96 1T 16.53 0.68 16.25 127 15
3120.486 1.32 26.08 14.51 1.8 16.95 0.75 16.62 1.37 Z
3120.576 1.41 30.5 16.09 .5 17.36 0.81 16.99 1.47 ;
3120.676 1.51 35.22 17.71 1.99 17.78 0.87 17.36 1.57 é
3120.766 1.6 40.25 19.36 2.08 18.19 0.92 17.73 1.67 10
3120.866 1.7 45.58 21.05 2.7 18.61 0.98 18.1 TTF
3120.956 1579 51.24 22.77 2.25 19.02 1.04 18.47 1.87
3121.056 1.89 57.14 24.53 2.33 19.44 | 18.84 LY7 5
3121.146 1.98 63.37 26.33 2.41 19.85 1.16 19.21 2.07
3121.236 207 69.9 28.15 2.48 20.27 1.21 19.58 27
These data were generated using the imperial form of Manning's equation and parameters listed .
above. These are not field measurements; however, the stage of 1.04 ft is highlighted as it is 0 e ' ' ' ' '
consistent with the crest gage reading measured on June 14, 2011.  Site visits are documented in 0 0.2 0.4 06 0.8 1 12
Table G-2. Stage (feet)

(1) "max gage height reading (1.04 feet) on 6/14/2011
H:\PROJECTS\O TRCR\Hydrology\Surface Water\Hydraflow Output\SW7
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Elev {ft)

SW8- Channel Profile

(2) Maximum crest gage height of 1.67 feet measured on 4/19/2012.

Depth (1}

N
»> 3119.00 418
-
< 311800 316
\ Crest Gauge
3117.00 \ / // 2,15
3116.00 \ / // / 118
311600 \\V/ 018
311400 -0.85
311300 -1.85
b o 3 18 20 5 30 35 40
Channel
Sta (fi)
n=0.07 S=0.0002
Depth at SW-8 | Depth above M _8
Elevation Crest Gage Road Q Area Veloc Wp Rh TopWidth [ Energy
() (ft) () (cfs) (sqft) (ft/s) {ft) (ft) (ft) (ft) .
3116.02 1175 0 0 0 0 0 0 0 0 —o—Rating/Gurve Best Rt Poly
3116.06 122 0.04 0.005 0.218 0.02 11.74 0.01 11.74 0.04
3116.09 1.25 0.07 0.029 0.744 0.04 16.24 0.01 16.24 0.07 6
3116.13 1.29 0.11 0.073 1.419 0.05 20.14 0.02 20.14 0.11
3116.17 1.33 0.15 0.138 2233 0.06 24.02 0.03 24.02 015
3116.2 1.36 0.18 0.231 3.176 0.07 26.75 0.04 26.75 0.19
3116.24 1.39 0.22 0.346 4211 0.08 294 0.05 204 0.22
3116.28 144 0.26 0487 5.352 0.09 32.07 0.05 32.06 0.26
3116.32 1.48 0.3 0.653 6.582 0.1 34.71 0.06 34.7 0.3 >
3116.35 1.51 0.33 0.862 7.899 0.11 36.11 0.07 36.1 0.33 4 Q=11.099"H" - 27.708"H + 17.354
3116.39 1.55 0.37 1.098 9.261 0.12 37.35 0.08 37.34 037 R?=0.998
3116.43 1.59 0.41 1.359 10.66 0.13 38.58 0.09 38.57 0.41 @
3116.46 162 0.44 1.647 12.11 0.14 39.81 0.09 39.8 044 ;
3116.5 1.66 0.48 1.746 13.92 0.13 51.64 0.1 51.63 048 &
3116.52 167 15 1.934 14.92 0.13 52.64 0.11 52.63 0.5
3116.57 1.73 0.55 2526 17.89 0.14 55.54 0.12 55.53 0.56
3116.61 1.77 0.59 2969 19.98 0.15 57.49 0.13 57.48 0.59
3116.65 1.81 0.63 3445 214 0.16 59.43 0.14 59.42 063
3116.69 1.85 0.67 3.962 24.38 0.16 61.32 0.15 61.3 067
3116.72 1.88 0.7 4512 26.67 0.17 63.16 0.15 63.15 0.7
3116.76 1.91 0.74 5.103 29.05 0.18 65.01 0.16 65 0.74
These data were generated using the imperial form of Manning's equation and parameters listed above. These are not field % T
measurements; however, the stage of 1.67 ftis highlighted as it is consistent with the crest gage reading measured on 1.00 1.20 1.40 1.60 1.80 2.00
April 9, 2012
(1) Surface water flow begins at minimun crest gage height of 1.175 feet. Stage (feet)
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n =0.056 $=0.019
Elevation | Stage” Q Area Veloc Wp Rh TopWidth| Energy
(ft) (ft) (cfs) (sqft) (ft/s) (ft) (ft) (ft) (ft)
3144.84 0 0 0 0 0 0 0 0
3144.92 0.08 0.008 0.018 0.42 0.47 0.01 0.44 0.08
3145 0.16 0.048 0.071 0.68 0.94 0.06 0.88 0.17
3145.05 0.21 0.095 0.119 038 1.21 0.16 1.13 0.22
3145.08 0.24 0.142 0.16 0.88 1.4 0.12 1.31 0.26
3145.17 0.33 0.306 0.285 1.07 1.87 0.18 1.75 0.34
3145.25 041 0.554 0.446 1.24 2.34 0.25 2.19 0.43
3145.32 048 0.856 0.617 1.39 275 0.37 2.58 0.51
3145.41 0.57 1.36 0.874 1.56 3.27 0.38 3.07 061
3145.49 0.65 1.941 1.141 1.7 3.74 0.44 3.5 0.7
3145.57 073 2.659 1.444 1.84 4.21 0.51 3.94 0.79
3145.65 0.81 3.521 1.782 1.98 4.67 0.58 4.38 087
3145.74 0.9 4.455 2.162 2.06 533 0.64 5.01 0.96
3145.82 0.98 5.574 2.598 215 6.02 0.71 568 1.05
3145.9 1.06 6.826 3.091 pdend| 6.86 0.77 6.5 143
3145.98 1.14 8.301 3.659 297 7.8 0.84 743 122
3146.06 122 10.07 4.301 2.34 8.74 0.91 8.35 1.31
3146.14 13 12.17 5.017 2.43 9.67 0.99 9.27 1.39
3146.22 1.38 14.61 5.811 2.51 10.61 1.07 10.2 148
3146.31 147 17.41 6.678 261 11.56 1.15 1712 1.57

These data were generated using the imperial form of Manning's equation and parameters listed
above. These are not field measurements; however, a stage height of 0.22 ft was recorded
concurrent with a field flow measurement of 0.095 cfs. This stage/disc

(1) Gage height reading of 0.22 and corresponding flow of 0.095 cfs, used to verify Hydraflow output.
(2) Max gage height reading =0.68 feet (adjusted by 0.2 feet) on 10/7/2011
H\PROJECTS\OTRCR\Hydrology\Surface Water\Hydraflow Output\SW9

- Swe Depth (ft)
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3147.00 \ / o
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314400 o
3143.00 2 = i3 5 0 5 30 5 40 i5 50 L
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20
(1)
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16
@ /
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SW-9 Hydrograph
=eo=(Gage Height (ft) =m=Flow (cfs)
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Elev ()

3183.00

SW10- Channel Profile

318200

3181.00

318000 \
317800

Clontinuous Recorder /
~

3178.00

3177.00

317600

“N\ "2uf ‘sd113oWoIpAH

Depth ()
7.54

654

554

454

354

Nt -
3175.00 045
317400 148
-5 o 10 5 0 5 30 5
— CHENNE
Sta (ft)
n = 0.07 S =0.03
Elevation Depth Q Area Veloc Wp Rh TopWidth | Energy SW-10
(ft) (ft) (cfs) (sqft) (ft/s) (ft) () () ()
—4—Rating Curve Best Fit Line
3175.46 0 0 0 0 0 0 0 0
31756 0.14 0.159 0.26 0.61 3.81 0.01 3.8 0.14 15
3175.73 0.19 0.388 0.501 0.78 5.17 0.14 515 02  [(1) 0
3175.87 0.27 1.029 0.982 1.05 6.46 0.1 6.42 0.29 5 i
3176.01 0.41 2.791 2.002 1.39 8.59 0.21 8.5 0.44 Q=24 406" H>*9%° /
3176.14 0.55 5.553 3.304 1.68 10.7 0.31 10.58 0.59 30 R=0 9986
3176.28 0.68 9.937 4.79 2.07 11:32 0.42 1112 0.75 g 25 /
3176.42 0.82 15.35 6.342 242 11.89 0.54 11.62 0.91 £ 20
3176.55 0.96 21.76 7.965 2.73 12.46 0.65 1212 1.07 = 15 /
3176.69 1.09 29.1 9.654 3.01 13.03 0.75 12.63 1.23 B /
3175.46 1.23 37.38 11.41 3.27 13.61 0.86 1313 1.4
These data were generated using the imperial form of Manning's equation and parameters listed R J
above. These are not field measurements; however, the stage of 0.19 ft is highlighted as it is g . M ;2 0‘4 0‘6 0‘8 1 1‘2 o

consistent with the recorder reading measured on March 16, 2012.  Site visits are documented in

Table G-2.

(1) Maximum gage height of 0.19 feet recorded on 3/16/2012.

Stage (feet)

OTTER CREEK MINE, PERMIT ID: C2012018
BASELINE REPORT 304E
TRACTS 1, 2, AND 3 BASELINE WATER
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SW-10 Hydrograph
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n=0.07

Elev (i)

S$W11- Channel Profile Depth (ft}

3136.00

313450

149

3134.00

3133.50

3133.00

-2 o 2
Channel

Sta ()

These data were generated using the imperial form of Manning's equation and parameters listed
above. These are not field measurements; however, a stage height of 0.91 ft was recorded
concurrent with a field flow measurement of 0.49 cfs. This stage/disch

Elevation Depth Q Area Veloc Wp Rh TopWidth | Energy
(f) (M) | (cfs) | (saft) | (Ws) | (1) (f) () () SW-11
313351 0 0 0 0 0 0 0 0
313357 | 0.06 0001 | 0025 0.02 0.79 0.01 078 0.06 —e—Rating Qurve BestFiilne
313364 013 0003 | 0097 0.03 145 0.02 142 0.13
31337 0.19 0.01 0.209 0.05 209 003 206 0.19
313377 | 026 0.02 0.362 0.06 274 0.05 269 0.26
313383 | 032 0031 | 0607 0.05 521 0.06 515 0.32 25
31339 0.39 0059 | 0989 0.06 657 0.07 6.49 0.39
313396 | 045 0102 | 1432 0.07 787 0.09 726 0.45
313403 | 082 0156 | 1927 008 816 012 804 0.52
313409 | 058 0.22 2473 0.09 913 0.14 8.99 0.58 )
3134.16 0.65 0292 | 3094 0.09 10.45 0.16 10.29 0.65 Q=0.9201*H25%
313422 071 0386 | 3793 01 11.46 018 11.29 0.71
3134.28 077 0498 | 4547 0.11 12.29 02 12.1 0.77 [R=00007 |
313435 | 084 0625 | 5358 012 1316 022 12.95 0.64 5
313442 | 091 0775 | 632 012 14.42 027 142 091 |1 -
313448 097 091 7173 013 1555 026 15.31 0.97 5
313454 103 1.10 8186 013 16.27 028 16.03 1.03 =
313461 11 1.31 9237 0.14 16.68 0.32 16.61 11 2
313467 1.16 1.46 104 0.14 19.45 0.34 19.17 1.16
313474 123 174 1165 015 1987 035 19,58 123
31348 129 203 12.93 016 2029 037 20 129
313697 | 346 254 — = - — = - @

(1) Gage height reading of 0.91 and corresponding flow of 0.49 cfs (3/14/2012), used to verify
Hydraflow output.
(2) Maximum gage height of 3.46 feet recorded on 2/26/2012. W ater level depth is greater than
surveyed channel elevation, discharged projected from rating curve.

12

Stage (feet)

14
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Flow (cfs)

SW-11 Hydrograph
=g==Gage Height (ft) ==m==Flow (cfs)
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Elev {ft)

SW.-12- Channel Profile

Depth (1)

313600 222
!\.) 313550 172
i
o Continuous Recorder
k< 313500 ~ /" — 122
313450 \ / /,/ 072
313400 / 022
313350 028
3133.00 078
-2 L[] 2 4 6 8 10 2 4 16
Channel
Sta (ft)
n= 0.066 S =0.0011
Elevation Depth Q Area Veloc Wp Rh TopWidth| Energy M 1 2
(ft) (ft) (cfs) (saft) (ft/s) (ft) () (ft) (ft) =
3133.78 0 0 0 0 0 0 0 0
3133.84 0.06 0.001 0.012 0.08 043 0.02 0.41 0.06 N .
31339 | 042 | 0006 | 0049 | 013 085 0.04 082 0.12 —#—Rating Qurve Best Fit Line
3133.96 0.18 0.019 Dol 0.17 1.28 0.06 122 0.18
3134.02 0.24 0.041 0.194 0.21 163 0.09 1.56 0.24 5
3134.08 0.3 0.074 0.296 0.25 195 0.12 1.85 08
3134.14 0.36 0.118 0.417 0.28 227 0.14 215 0.36 45
3134 .2 0.42 DATS 0.554 0.31 259 0.17 245 0.42 :
3134.26 0.48 0.225 0.717 0.31 3.2 0.19 3.04 0.48 4
3134.32 0.54 0.292 0.919 0.32 3.87 0.21 3.69 0.54 /
3134.38 0.6 0.379 1.16 0.33 4.54 0.23 4.34 06 i %112.612
3134.44 0.66 0.489 1.439 0.34 52 0.26 499 0.66 3.5 Q=1.5879 Hz
31345 072 0.643 175 0.37 56 0.28 537 0.72 R'=0.9994
3134.56 0.78 0.818 2.084 0.39 6 0.31 505 0.78 3
313462 0.84 1.017 2.441 0.42 6.4 0.35 6.13 0.84 g
313468 09 1.238 2819 0.44 6.8 0.38 6.51 09 - 25
313474 0.96 1.484 3.221 0.46 2 0.41 688 0.96 %
31348 1.02 19757 3.646 0.48 76 0.44 726 1.02 = 5
313486 1.08 2.055 4.093 05 8 0.48 764 1.08
313492 1.14 237 4562 0.52 8.44 0.51 8.06 1.14 15
313498 1.2 265 5.067 0.52 915 0.54 877 L2 ?
3135.04 1.26 2968 5615 053 987 0.56 947 1.26
T 31354 132 3325 6.205 0.54 10.59 0.59 10.18 1.32 1
< 313516 1.38 3.72 6.836 0.54 1.3 0.61 10.89 1.38
o 313522 144 4157 511 0.55 12.02 0.64 11.59 1.44 0.5
3 313528 15 426 8.263 052 14.43 0.66 14 15 M
g|(31%65%8 | 2758 | 226 = = = - - (O] 0 - ‘ : ‘ ‘ ‘ ‘
"P', These data were generated using the imperial form of Manning's equation and parameters listed 0 02 04 06 08 1 1.2 14 16
=] above. These are not field measurements. Site visits are documented in Table G-2.
a (1) Maximum gage height of 2.758 feet recorded on3/8/2012. Water level depth is greater than Stage (feet)
~ | surveyed channel elevation, discharge projected from rating curve.
[ |
3 OTTER CREEK MINE, PERMIT ID: C2012018
: BASELINE REPORT 304E SW-12 CHANNEL PROFILE AND
TRACTS 1, 2, AND 3 BASELINE WATER RATING CURVE
RESOURCES DATA REPORT




SW-12 Hydrograph
e=gue Gage Height (ft)  e=lssFlow (cfs)
3.0 ] ] ] ] ] ] ] ] ] ] ] [ [
Intermittent freeze/thaw patterns in winter 2012 resulted in ice
accumulation around site SW-12. Recorded water levels may not be
proportional to actual changes in discharge. No stream flow observed
on 3/14/2012, concurrent with recorded gage height of 1.11 feet.
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Continuous Recorder

Elew (1t)

3054.00

3083.00

3082.00

3081.00

SW13 Depth (fty
9.00
8.00
// 700
Fi

/ 6.00

308000 \
3079.00

Continuous Recorder

/ £.00

3076.00 \

/ 4.00

3077.00 \

/" 300

\ / / 2.00
3076.00 \\ 100
3075.00 0.0o
3074.00 -1.00
-5 a 5 10 15 20 25 30 35 40 45
—_hannel
Sta (1)
n = 0.07 S =0.02
Elevation Depth Q Area Veloc Wp Rh TopWidth | Energy
() (ft) (cfs) (saft) (ft's) () () (ft) (ft) SW-13
3075 0 0 0 0 0 0 0 0 - e
307515 | 015 | 0019 | 0043 | 044 | 065 0.1 058 | 015 [() —9—Fating Guve Best Fit Line|
3075.34 0.34 0.189 0.222 0.85 1.47 0.11 1.31 0.35
3075.51 0.51 0.486 0.51 0.95 2.86 0.23 2.61 0.52 80
3075.68 0.68 1.316 1.356 0.97 7.38 0.34 7.11 0.7 70 12,2663 2
307585 | 085 | 3584 | 2766 13 9.7 0.52 9.47 0.88 i Q=6.5551"H /
3076.02 1.02 TATE 4.58 1.57 12.16 07 11.84 1.06 |R=09937 | /
3076.19 1.19 12.11 6.837 1.77 151 0.82 14.76 1.24 & 90
3076.29 1.29 16.04 8.475 1.89 16.95 1.02 16.59 1.35 [(2) k2 40
3076.53 153 28.39 12.85 221 20.38 1.08 19.98 1.61 E
3076.7 17 41.07 16.33 251 21.35 1.22 20.87 1.8 = 30
3076.87 1.87 55.95 19.95 28 2214 1.38 21.56 1.99 20
3077.04 2.04 72.74 23.68 3.07 22.92 1.52 22.26 2.19 10 /
These data were generated using the imperial form of Manning's equation and parameters listed 0 * ® A _4',/ ‘ ‘
above. These are not field measurements. Site visits are documented in Table G-2.
(1) Flow measured on 6/14/2011 (0.019 cfs) and corresponding gage height reading of 0.19 used to B 1 = £ b
verify Hydraflow output. Stage (feet)
(2) Peak gage height of 1.296 feet recorded on 5/21/2011

OTTER CREEK MINE, PERMIT ID: C2012018

BASELINE REPORT 304E
TRACTS 1, 2, AND 3 BASELINE WATER
RESOURCES DATA REPORT

SW-13 CHANNEL PROFILE AND
RATING CURVE




SW-13 Hydrograph

=e==(age Height (ft) ==m=Flow (cfs)
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Elev (1)

SW14- Channel Profile

Depth (ft}

“N\ "2uf ‘sd113oWoIpAH

3058.00 515
3057.00 // 415
000 CrestGauge // 315
3056.00 // / 215
3054.00 / 116
N7
3053.00 / 015
3052.00 0385
3051.00 -1.85
-5 o 5 ] 5 0 5 30 35 5
Channel
Sta (fi)
n=007 $=002
Elevation | Depth Q Area Veloc Wp Rh TopWidth | Energy
() (ft) (cfs) (sqft) (ftis) (ft) (f) (ft) (ft) SW-14
3052.85 0 0 0 0 0 0 0 0
3052.94 0.09 0.012 0.033 0.37 0.78 0.01 0.75 0.09
3053.02 0.17 0077 | 0132 0.58 1.56 0.06 151 0.18 —#—Rating Quve Hesthit ltne
3053.11 0.26 0.219 0.298 0.73 2.46 0.12 239 0.27
30532 0.35 0.467 0.579 0.81 4.15 0.18 4.04 0.36 70
3053.29 0.44 0.932 1.004 0.93 5.84 0.24 569 0.45
3053.37 0.52 1.663 1.573 1.06 7.53 0.32 7.34 0.54 60
3053.46 0.61 2.263 2.438 0.93 142 0.39 13.95 0.63 P /
3053.55 07 4.201 3.806 14 171 0.43 16.81 0.72 50 Q=15.325%H
3053.64 0.79 6.864 5.374 1.28 19.39 0.53 19.07 0.81 R?=0.9939 /
3053.72 0.87 10.23 7.14 1.43 21.69 0.64 21.33 0.9 w40
3053.81 0.96 14.35 9.103 1.58 23.96 0.7 23.57 1 5 /
3053.91 1.06 20.68 11.46 18 24.62 0.85 24.19 111 (D H 30
3053.99 1.14 26.22 13.32 1.97 25.13 0.84 2468 12 = /
3054.07 1.22 33.25 155 215 25.7 0.91 2523 13 20
3054.16 1.31 40.99 17.73 2.31 26.29 0.98 25.79 1.39 /
3054.25 14 49.41 20.01 2.47 26.87 1.04 26.34 1.49 10
3054.34 1.48 58.51 22.34 2.62 27.46 14 26.9 1.59 ,’M
These data were generated using the imperial form of Manning's equation and parameters listed 0 *—or—< ——tb—" — T T T T

above. These are not field measurements; however, the stage of1.06 ft is highlighted as itis
consistent with the crest gage reading measured on June 14, 2011. No flow has been manually
observed at this site. Site visits are documented in Table G-2.

(1) Maximum crest gage height of 1.06 feet measured on 6/14/2011

Stage (feet)

16

BASELINE REPORT 304E

RESOURCES DATA REPORT

OTTER CREEK MINE, PERMIT ID: C2012018

TRACTS 1, 2, AND 3 BASELINE WATER

SW-14 CHANNEL PROFILE AND
RATING CURVE




SINIL 31vadn

Nd L¥:CL

sieauiBuz pue sysnuans Buninsuos OMTPLOZ IAYND ONILYY ANV I11408d ¥3LYM FOV4aNS\3¥0s\OMO\SOHLONSLOIr0dd ANVIN:N\L00L¥L0Z\Ig\NI9y3ar

“N\ "2uf ‘sd113oWoIpAH

Elev (fi) SW15- Channel Profile Depth ()
3062:00 798
3061.00 6.98
3080.00 598
3059.00 \\ // 498
3058.00 Crest-Gaug 398
3057.00 \\ // 298
3056.00 o 198
3055.00 / // ——— / 0.98
3054.00 -0.02
i -8 o 8 o 0 5 0 3 40 48 50 58 60 o (i e
Channegl s
n=0.07 = 0.0285
Elevation Depth Q Area Veloc Wp Rh TopWidth| Energy M -1 5
(ft) (ft) (cfs) (sqft) (ft/s) (ft) (ft) (ft) (ft)
3054.02 0 0 0 0 0 0 0 0 —&—Rating Curve ——Best Fit Une’
3054.17 0.15 0.182 0.28 0.65 363 0.01 3.62 0.16
3054.33 0.31 1.155 1.12 1.03 7.26 0.11 7.23 0.33 -
3054.48 0.46 3.3%4 2.523 1.35 10.98 0.23 10.94 0.49
3054.64 0.62 7.34 4.507 1.63 14.74 0.35 14.68 0.66 140
Q=28.473*H2 72T
3054.79 0.77 13.03 7.079 1.84 19.26 0.48 19.2 0.83 120 i
3054.91 0.89 18.1 9.677 1.87 25.7 0.69 25.62 094 [(1) RP=0.9976 /
305495 | 003 | 2032 | 10.71 19 | 2786 | 06 | 2777 | 088 z 100 P
3055.1 1.08 33.03 15.62 211 34.54 0.72 34.42 1.15 = 80 /
3055.26 1.24 52.73 21.12 2:5 36.38 0.89 36.23 1.34 2 50
3055.41 1.39 76.96 26.82 287 37.5 1.05 37.3 1.52 /
3055.57 1.55 104.9 32.68 3.21 38.63 1.18 38.38 1.71 - /
3055.72 i g 136.4 38.7 3.53 39.75 13 39.46 1.9 20 M v
These data were generated using the imperial form of Manning's equation and parameters listed 0 = T ' T i i
above. These are not field measurements; however, the stage of 0.89 ft is highlighted as it is 0 0.2 04 086 0.8 1 1.2 14 1.8
consistent with the crest gage reading measured on June 14, 2011. No flow has been manually
observed at this site. Site visits are documented in Table G-2. Stage (feet}
(1) Maximum crest gage height of 0.89 feet measured on 6/14/2011

OTTER CREEK MINE, PERMIT ID: C2012018
BASELINE REPORT 304E
TRACTS 1, 2, AND 3 BASELINE WATER
RESOURCES DATA REPORT

SW-15 CHANNEL PROFILE AND
RATING CURVE
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Data Logger

Elev (ft)
3051 00

SWi16

Depth (1)

3050.00

622

304800 \

3048.00

ontinuoug Recorde
~—rontinuous Recordey.

OTTER CREEK MINE, PERMIT ID: C2012018

BASELINE REPORT 304E
TRACTS 1, 2, AND 3 BASELINE WATER
RESOURCES DATA REPORT

SW-16 CHANNEL PROFILE AND

RATING CURVE

\-- / 322
3047 00 \"-\ / 22
3046.00 S 122
N /
3045.00 \\_‘ // 022
3044 00 078
304300 -1.78
Kl i 10 0 kil 50 &0 70 g0 a0 100 10
— Channel WS
Sta ()
n=004 S$=005
Stage at Stage at M'1 6
Cross Gage
Elevation Section Q Area Veloc Wp Rh TopWidth | Energy ®  |Measured Values ——Hydraflow RatingCurve —— Best Fit Polynomial
(ft) (ft) (ft) (cfs) (sqft) (ft/s) (ft) (ft) (ft) (ft)
304478 0 0 0 0 0 0 0 0 0 180
3044.94 0.16 0.65 0.208 1.066 0.19 9.42 0.01 941 0.16
3045.1 0.32 0.81 0.863 2942 0.29 14.04 0.05 14.02 0.32 ,’
3045 26 048 097 | 2075 | 5558 | 037 | 1848 | 011 1844 048 160
3045.42 0.64 113 3.99 8.762 0.46 21.63 017 2157 0.64 x L2 .
304558 08 120 | 6556 | 1247 | 053 | 2484 | 023 | 2477 0381 140 Q=21.842"H"- 42.335"H +22.531
3045.74 0.96 1.45 9.873 16.69 0.59 27.83 03 2173 097 R2=0.9979
3045.9 1.12 1.61 13.98 21.36 0.65 30.62 0.37 30.51 113
3046.06 128 177 | 1885 | 2647 | 071 | 3342 | 044 | 3328 129 120
N
3046.38 16 209 29.84 3845 0.78 4266 0.57 4251 1.61 - 100
3046.54 1.76 225 36.3 45.78 0.79 49.2 063 49.03 1.7 5
3046.7 1.92 241 44.97 54.05 0.83 54.05 0.69 53.87 1.93 %
3046.86 2.08 257 55.22 63.03 0.88 58.35 0.76 58.15 2.1 [ 80
3047.02 224 273 66.98 7267 0.92 62.33 084 6212 226
3047.18 24 289 80.28 8294 0.97 66.1 093 65.88 242 60
3047.34 2.56 305 95.35 9375 1.02 69.38 1.01 69.14 258
3047.5 272 321 111.9 105.1 1.07 7258 1.09 7232 274
3047.67 2.89 338 129.1 116.9 14 76.52 1.18 76.25 29 40
3047.83 3.05 354 1456 129.8 1.12 8288 1.27 826 3.06
E 3047.97 3.19 368 167.3 143.3 1.17 86.15 1.34 85.85 323 (2) 20
0.] These data were generated using the imperial form of Manning's equation and parameters listed above. These are not
3 field measurements; however, field measurements presented in the plot o the right are in agreement with results of the 0 ——¥ T T T T
Manning's calculation. A bestit polynomial was fit to the Manning's results to provide a simpler approximation of the 05 15 2 25 35 4
3 rating curve. Site visits are documented in Table G-2. : ! . :
o (1) Hydraflow output calibrated to measured stage/discharge from 6/14/2011.
[=3 Sage (feet)
2.1 (2) Peak stage height observed during spring runoff 2011. Peak stage height does not include water level measurements
a recorded during periods of ice accumulation at this site in winter/spring 2012.
~
=
=
o




SW-16 Hydrograph
‘ == Gage Height (ft) ===Flow (cfs) \
10.0 600
Intermittent freeze/thaw patterns from January 12, 2012 through March 9, 2012
and from January 11, 2014 through January27, 2014 resulted in ice jams and
fluctuations in Otter Creek water levels that were not proportional to actual
changes in discharge. Ice accumulation around data logger was noted on March
15, 2012 and January 2014. -+ 500
8.0
- 400
—~ 6.0
e
N
4 ~
e [2)
f=2 -+ 300 :":_’,
[}
: :
() —
o 40 LL
©
O + 200
2.0
- 100
0.0 - -0
N N N N {2 Z Z Z \Z % % ) > > > ) % % X x
\Q‘b\ \q’(b\\ \\b(\\ \Qo;\ \q/fb\\ \\\\\ \Q\\\ \‘1,\\\ \\0\\ \q’o.)\'\ \\%\\ \6\\\ 0’(0\\ \Q\\ \QCO\ \‘1,63\\ \\bg\ \QO;\ \q’(b\ \\\\\ \qu\
Qe N Y X Daqt/e NP SN P

H:\PROJECTS\OTRCR\Hydrology\Surface Water\Instrument Data\SW16_Data&Graphs.xls 10/16/2014
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Crest Gauge

Elev (f)

3008.00

3087.00

3096.00

309500

SW17- Channel Profile

Depth (R)

571

Crest Gauge /
o

/

3094.00 / 17
3093.00 — // an
e — \Z_
3092.00 -0.29
it -10 o 30 50 (] 0 90 i
— CREANNE
Sta (ft)
n=0.07 S=0.0115
Elevation Depth Q Area Veloc Wp Rh TopWidth | Energy SW-17
(®) (@) (cfs) (sqi_t) ({®s) () (®) (®) (®) —e—Rating Qurve ——Best Fit Line
3092.29 0 0 0 0 0 0 0 0
3092.42 0.13 0.469 1.072 0.44 12.74 0.01 12.73 0.13 120
3092.55 0.26 2131 3.028 0.7 17.62 0.08 17.61 0.27 P
3092.68 0.39 4.548 5.958 0.76 30.71 0.15 30.69 0.4 100 Q=55 1417 H241%
3092.8 0.51 9.984 10.49 0.95 38.88 0.21 38.85 0.53 R2-0 0969 /
3092.93 0.64 18.11 16.24 1.1 47.48 0.31 47.44 0.66 80
3093.06 0.77 29.62 2267 1.31 52.22 042 52.18 0.8 g /
3093.19 0.9 43.98 29.66 1.48 56.5 0.51 56.44 0.94 s B0
3093.21 092 46.31 30.72 151 B7.12 0.61 57.06 096 [(1) IS /
3093.32 1.03 61.88 37.14 1.67 59.42 0.6 59.35 1.07 40
3093.45 1.16 82.7 44.94 1.84 61.94 0.69 61.86 1.21 /
3093.58 1.29 107 53.03 2.02 63.68 0.77 63.58 135 20

These data were generated using the imperial form of Manning's equation and parameters listed

above. These are not field measurements; however, the stage of 0.92 ft is highlighted as it is

consistent with the crest gage reading measured on June 14, 2011. Site visits are documented in

Table G-2.

(1) Max crest gage height of 0.92 feet measured on 6/14/2011

Sage (feet)

OTTER CREEK MINE, PERMIT ID: C2012018

BASELINE REPORT 304E

TRACTS 1, 2, AND 3 BASELINE WATER

RESOURCES DATA REPORT

SW-17 CHANNEL PROFILE AND

RATING CURVE
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Crest

Elew (1)
3084.00

SW18- Channel Profile Depth (ft)

Gauge

3083.00 g

3.38

Continyous Recorger

3062.00

2.38

3081.00 0.38
~o L
3080.00 0.62
3078.00 -1.82
-10 o 0 0 {1] 0 0
Channel
Sta (ft)
n=0.07 S = 0.0028
Elevation | Depth Q Area Veloc Wp Rh | TopWidth | Energy SW-18
(ft) (ft) (cfs) (sqft) (ft/s) (ft) (ft) (ft) (f)
3080.69 0 0 0 0 0 0 0 0
3080.75 0.0 0.02 0.193 0.11 6.72 0.01 6.72 0.06 ——Rating ive ——Best Fit Line
3080.8 0.11 0.131 0.725 0.18 11.21 0.03 11.21 0.12
3080.86 0.17 0.364 1.421 0.26 13.06 0.05 13.05 0.17 45
3080.92 0.23 0.702 2.222 0.32 14.9 0.08 14.88 0.23
3080.98 0.29 147 3.126 0.37 16.26 0.1 16.23 0.29
3081.03 0.34 1.767 4.08 0.43 17.07 0.13 17.04 0.35 40
3081.09 04 2.469 5.081 0.49 17.88 0.15 17.84 0.41 /
3081.15 0.46 3.275 6.128 0.53 18.69 0.17 18.65 0.46 35 L2217
3081.21 | 052 | 4186 | 7.221 | 058 | 1951 | 049 | 1945 | 052 Q=16.264"H /
3081.32 0.63 6.318 9.545 0.66 21.13 0.24 21.06 0.64 30 _&Q_&%_ﬁ_
3081.44 0.75 8.873 12.05 0.74 22.76 0.29 22.67 0.75 /
3081.49 0.8 10.31 13.38 0.77 23.57 0.31 23.47 0.81 @ 25
3081.55 0.86 11.84 14.75 0.8 24.48 0.33 24.37 0.87 '; /
3081.67 0.98 13.95 18.05 0.77 31.68 0.36 31.56 0.99 o 20
3081.72 1.03 1823 19.94 0.76 35.65 0.39 35.52 1.04 - /
3081.84 1.15 18.89 24.63 0.77 43.76 0.42 43.63 1.16 15
3081.9 1.21 21.77 27.18 0.8 45.22 0.45 45.08 1.22 /
3081.94 1.25 24.16 29:20 0.83 46.35 0.51 46.21 126 |(1) 10
3082.01 1.32 28.34 32.51 0.87 47.62 0.52 47.47 1.33
3082.12 1.43 36.11 38.05 0.95 49.1 0.6 48.92 1.45 5 /
3082.18 1.49 40.29 40.88 0.99 49.83 0.63 49.65 1.51 AM
These data were generated using the imperial form of Manning's equation and parameters listed 0 o T T T T T T T
above. These are not field measurements; however, the stage of 1.25 ft is highlighted as it is 0.2 04 06 08 1 1.2 14 16
consistent with the crest gage reading measured on June 14, 2011. Site visits are documented in
Table G-2. Stage (feet)
(1) Max crest gage height of 1.25 feet recorded on 6/14/2011.

OTTER CREEK MINE, PERMIT ID: C2012018
BASELINE REPORT 304E
TRACTS 1, 2, AND 3 BASELINE WATER
RESOURCES DATA REPORT

SW-18 CHANNEL PROFILE AND
RATING CURVE
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Elev {ft}

SW19- Channel Profile

Depth ()

“N\ "2uf ‘sd113oWoIpAH

(1) Max crest gage height of1.2 feet measured on 10/25/2011

311400 573
3300 \\ 473
200 \_\ 373
Crest Gauge
311100 273
311000 = // 173
3108.00 073
3108.00 -027
3107.00 -1.27
-5 o 5 5 0 5 5 5
Channel e
n=0.07 S = 0.0096
Elevation Depth Q Area Veloc Wp Rh TopWidth| Energy
(ft) (f) (cfs) (sqft) (ft/s) (ft) (f) (ft) (ft)
3108.27 0 0 0 0 0 0 0 0
3108.38 0.1 0.019 0.063 0.3 1.16 0.01 1.14 0.11 SW'1 9
3108.49 0.22 0.119 0.251 0.47 232 0.07 228 0.22 - —
31086 | 033 | 0351 | 0569 | 062 | 352 | 013 | 346 | 034 —4—Rating Curve BestFitLine
3108.71 0.44 0.76 1.016 0.75 4.71 0:2 4.63 0.45
3108.82 0.55 1.383 1.583 0.87 591 0.27 58 0.56 0
3108.93 0.66 2.257 2.299 0.98 7 0.34 6.98 0.68
3109.04 0.77 3.413 3.136 1.09 8.3 0.42 8.15 0.79 50 y 3
3109.15 0.88 4.851 4.108 1.18 962 0.48 9.45 0.91
3109.27 1 6.638 5.228 1.27 10.98 0.56 10.79 1.02
3109.38 1.11 8.836 6.495 1.36 12.3 0.64 121 1.13 40 Q=6.8699°H2 6788
310947 1.2 11.07 7.679 1.44 1332 0.78 131 123 (1) - R2=0.9999
3109.6 1.33 14.6 9.433 1.55 14.71 0.79 14.47 1.36 S
3109.71 1.44 18.17 114 1.64 15.92 0.87 15.66 1.48 z 30
3109.82 1.55 2222 12.9 1.72 17.13 0.95 16.84 1.59 u—°_ /
3109.93 1.66 26.92 14.82 1.82 18.19 1.03 17.88 1.71 20
3110.04 1.77 32.16 16.85 191 19.21 1.1 18.87 1.83
3110.15 1.88 37.93 18.99 2 20.23 118 19.87 1.94
3110.26 1.99 44.24 21.24 2.08 21.25 127 20.86 2.06 10
3110.37 21 §.12 23.61 217 2227 1.34 21.86 217
These data were generated using the imperial form of Manning's equation and parameters listed 0 —t * - . . . ,
above. These are not field measurements; however, the stage of 1.2 ftis highlighted as itis 0 05 1 15 2 25
consistent with the crest gage reading measured on October 25, 2011. Site visits are documented in
Table G-2. Stage (feet)

OTTER CREEK MINE, PERMIT ID: C2012018
BASELINE REPORT 304E
TRACTS 1, 2, AND 3 BASELINE WATER
RESOURCES DATA REPORT

SW-19 CHANNEL PROFILE AND
RATING CURVE
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3123.00

312200

3121.00

3120.00

3115.60

311860

31760

Elev (1)

SW20- Channel Profile

Contiruous Redord:

A1

e

Depth (ft}
402

(1)

n=_007 S=0.05
Relative Elevation Depth Q Area Veloc Wp Rh TopWidth | Energy

(ft) () (cfs) (sqft) (ft/s) (ft) (ft) (ft) (ft)

3118.98 0 0 0 0 0 0 0 0
3119.06 0.08 0.027 0.05 0.54 1.28 0.01 127 0.08
3119.14 0.16 0.172 0.199 0.86 2.56 0.06 254 0.17
3119.21 0.23 0.507 0.448 1.13 3.84 0.13 3.82 0.25
3119.31 0.33 1151 0.888 13 6.23 0.27 6.2 0.35
3119.37 0.39 1.969 1.362 1.45 8.11 0.26 8.06 042
3119.45 047 3402 2.074 1.64 10.22 033 10.17 051
3119.53 0.55 5.39 2.952 1.83 12.39 0.41 12.33 06
3119.61 063 8.025 4.001 2.01 1459 0.48 14.51 0.69
3119.68 07 114 5224 2.18 16.78 0.55 16.7 078
3119.76 0.78 15.5 6.62 2.34 19.14 0.62 19.05 0.87
3119.84 0.86 20.49 8.201 25 21.51 0.69 21.41 0.96
3119.92 094 26.59 9.969 2.67 237 077 23.59 1.05
3120 1.02 33.89 11.88 2.85 25.56 0.84 2545 1.14
3120.07 1.09 42.21 13.95 3.03 27.43 0.92 27.3 124
3120.15 117 51.61 16.15 3.2 29.29 0.99 29.15 1.33
3120.23 1.25 58.38 18.64 313 3484 1.06 347 14
3120.31 1.33 72.26 21.38 3.38 35.67 1.1 35.51 1.51
3120.39 141 87.39 24.19 3.61 36.5 1.21 36.33 1.61
3120.47 1.49 103.8 27.07 3.84 37.34 1.3 A5 i
3120.54 1.56 121.5 30 4.05 3817 1.38 37.97 1.82
3120.62 1.64 140.3 33 4.25 39.01 1.45 38.79 1.92
3120.7 172 160.5 36.07 4.45 39.84 1.53 39.61 2.03
3120.78 18 181.8 39.2 4.64 40.68 1.6 40.43 243
3120.86 1.88 204.3 42.39 4.82 41.51 1.68 41.24 224
3120.93 1.95 2281 4565 5 42.34 1.76 42.06 2.34
3121.01 203 2532 4397 5.17 43.18 1.83 42.88 245

These data were generated using the imperial form of Manning's equation and parameters listed above.
These are not field measurements; however, the stage of 0.33 ft is highlighted as it is consistent with the
continuous recorder reading of 0.325 ft measured on June 26, 2011. Site visits are documented in Table G-2.
(1) Max gage height of 0.325 feet recorded on 6/26/2011

-5 o 5 10 15 20 28 0 35 40 45 50 55 &0 &5
Channel
Sta (fi)
—¢—Rating Qurve Best Fit Line
300
&
o Q=32.286*H247"
R'=9993
200
w
s
= 150
o
[T
100
50 o
0 —o—o— ; T . .
0 05 1 15 2 25
Stage (feet)

OTTER CREEK MINE, PERMIT ID: C2012018
BASELINE REPORT 304E
TRACTS 1, 2, AND 3 BASELINE WATER
RESOURCES DATA REPORT

SW-20 CHANNEL PROFILE AND
RATING CURVE




SW-20 Hydrograph
=eo—=CGage Height (ft) =m=Flow (cfs)

0.5 1.8
04 ¥ 15
0.3 1.2
<
D 0.2 0.9
[}
I
o
o
S
0.1 1 0.6
Ground Surface = 3118.98 feet
0.0 - T 0.3
-0.1 0.0
NN N NN R I G O G R O N
Q‘b\ q‘P\\ \bg\ Q‘b\ (1,\\ \\\"/Q\W%\q/\@q?@ \\@Q\\W@\ \\\ Q\\ qf’J\\ ,\b‘\ Q\ (19>\ \\ qu\ q,'\\\ \Q\\ ‘bg\\ \®\ 6\\\
X VP IR PNGEEPOTNVNNSFES NN

Date

Flow (cfs)
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Elev (1)

3118.00

SW21- Channel Profile

Depth (f)

323
Crest Gauge
3117.00 ___\ /7(“'9 tGauge: 203
3116.00 \ / 123
\ /
31500 ~— / 023
3IN400 =077
3N300 177
-5 o 5 10 15 20 25 30 kL 40 45
Channel
Sta (ft)
n =007 S = 0.0206
Elevation Depth Q Area Veloc Wp Rh TopWidth | Energy
(ft) (ft) (cfs) (saft) (ft's) () () (ft) (ft) Sw-21
3114.77 0 0 0 0 0 0 0 0 =¢=Rating Curve = =———BestFi Line
3114.82 0.05 0.004 0.018 024 0.79 0.01 0.78 0.05
3114.86 0.09 0.027 0.071 0.39 1.57 0.03 1.56 0.09
3114.91 0.14 0.081 0.16 0.51 2.36 0.06 235 0.14 18
3114.95 0.18 0.174 0284 061 3.15 0.09 313 0.19
3115 023 0.317 0443 072 39 0.13 3.87 0.23 16
3115.04 027 0.519 0635 0.82 4.57 0.16 454 0.28
3115.09 0.32 0.784 0.854 0.92 518 0.19 5.14 0.33 i
3115.13 0.36 1111 1.102 1.01 5.79 0.22 574 0.38
3115.18 0.41 1.506 1.376 1.09 6.4 0.26 6.35 0.43 iz
3115.22 045 1.973 1678 1.18 7.01 0.29 6.95 0.48 Z 10 Q=15.736"H2 6841
3115.27 0.5 2513 2.007 125 7.63 0.32 7.56 0.52 i R?=0.9931
3115.31 0.54 3.131 2.365 1.32 8.27 0.36 8.2 0.57 % 8
3115.36 0.59 3.831 2749 1.39 89 0.39 8.82 0.62 [ /
3115.41 0.64 4.148 3.2 1.3 11.55 0.42 11.46 0.66 6
311545 0.68 4.686 3.793 124 14.71 0.44 14.62 07 /
311556 073 5.888 4483 1.31 15.86 0.46 1507 075 4
3115.54 0.77 7.249 5226 1.39 17.04 0.51 16.94 038 /
3115.57 0.8 8.183 5716 143 17.77 0.58 17.67 083 [(1) 3
3115.63 0.86 10.49 6.871 1.53 19.39 0.6 19.29 09 M
3115.68 091 12.39 7774 159 20.57 0.67 20.47 0.95 0 i T 7 v T T
3115.72 0.95 14 .49 8.73 166 21.75 0.71 2164 1 0 0.2 0.4 0.6 0.8 1 1:2:
316.77 1 16.85 9737 13 2278 0.75 22 67 1.05 Stage (feet)
These data were generated using the imperial form of Manning's equation and parameters listed
above. These are not field measurements; however, the stage of 0.8 ft is highlighted as it is

consistent with the crest gage reading of 0.8 ft measured on March 15, 2012. Site visits are
documented in Table G-2.
(1) Max crest gage height of 0.8 feet measured on 3/15/2012
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n =004 S =0.0007
SW 22 -Rating Curve
Elovelon | Sege @) 2 ) = : = —e— Rating Curve for 8-foot Culvert m Measured Values —— Best Fit Polynomial Line
eet Feet cfs sq. Ft ft ft
3100.28 0 0 0.00 0 0 0 60
3100.38 0.1 0.0 0.45 0.118809 | 1.792602 | 0.06627725
31 00,48| 0.2 0.1 0.64 0.334768 | 2.540483 | 0.1317735
3100.58 0.3 02 0.78 0612659 | 3.118086 | 0.19648548
3100.68 0.4 04 0.90 0.939615 | 3.608214 | 0.26040983 50 /’
3100.78 0.5 06 1.01 1.308047 | 4.042884 | 0.32354311
3100.88 0.6 09 i ] 1.712732 | 4.438488 | 0.38588183
3100.98| 0.7 12 1.20 2149754 | 4.804753 | 0.44742238
3101.08 0.8 16 1.29 2616018 | 5.148009 | 0.50816108 40
3101.18 0.9 241 1.37 3.10898 | 5.47265 | 0.56809416 == 2
3101.28 1 26 1.45 3.626494 | 5.781874 | 0.62721776 ‘g Q=1 -9344"' + 2.2804H = 1.201 1
3101 ,38| 1.1 32 1.52 4.166704 | 6.078095 | 0.68552791 —
3101.48 1.2 38 1.59 4727981 | 6.363191 | 0.74302056 (] 30 R2 = 09991
3101.58 13 45 1.66 5.308875 | 6.638653 | 0.79969152 &
3101.68 1.4 52 1.73 5.908074 | 6.905695 | 0.85553654 f=)
3101.78 15 6.0 1.79 6.524389 | 7.165318 | 0.9105512 ;
3101.88 1.6 69 1.85 7.156723 | 7.418362 | 0.96473099 L o 20
3101.98] 1.7 78 1.92 7.804064 | 7.665537 | 1.01807128 g
3102.08 1.8 8.7 1.98 8.465464 | 7.907457 | 1.07056729 E =
3102.18 1.9 97 2.04 9.140041 | 814465 | 1.1222141 10
3102.28| 2 10.7 2.09 9.826958 | 837758 | 1.17300666
3102.38 21 11.8 215 10.52542 | 8.606658 | 1.22293976 f
3102.48| 2:2 13.0 221 11.23469 | 8.832248 | 1.27200802 l
310258 23 14.1 2.26 | 11.95404 | 9.054676 | 1.32020592 0 -ooo-t=t=0 : , .1 . . . . ,
3102.68 2.4 154 232 1268277 | 9.274236 | 1.36752774
310278 25 16.6 237 | 1342024 | 9.491196 | 1.41396757 0 0.5 1 15 2 2.5 3 3.5 4 4.5
3102.88 26 179 2.43 14.16581 | 9.705802 | 1.45951932
3102.98| 27 19.3 2.48 14.91884 | 9.918277 | 1.50417668 .
310308] 28 206 253 | 1567875 | 10.12883 | 1.54793313 Stage Height Above Invert, H (feet)
3103.18 2.9 22.0 2.58 16.44495 | 10.33765 | 1.59078191
3103.28 8 235 2.64 17.21687 | 10.54493 | 1.63271602
3103.38 31 249 2.69 17.99396 | 10.75083 | 1.67372819
3103.48| 3.2 26.4 2.74 18.77567 | 10.95551 | 1.71381089
3103.58 3.3 28.0 279 19.56146 | 11.15912 | 1.75295628
3103.68 3.4 29.5 2.84 20.3508 | 11.36182 | 1.79115622
3103.78 36 311 2.89 21.14318 | 11.56375 | 1.82840222
3103.88 3.6 32.7 2.94 21.93808 | 11.76503 | 1.86468545
3103.98 g 343 2.99 22.73499 | 11.96581 | 1.89999669
3104.08| 3.8 35.9 3.04 2353341 | 12.1662 | 1.93432632
31 04,18| 39 376 3.09 2433282 | 12.36635 | 1.96766427
3104.28] 4 39.2 3.14 2513274 | 12.56637 2
3104.38 4.1 40.9 3.19 25.93266 | 12.76639 | 2.03132248
3104.48| 4.2 42.6 3.24 26.73207 | 12.96654 | 2.0616201
3104.58 4.3 44.3 3.29 27.53049 | 13.16693 | 2.0908807
3104.68| 44 45.9 3.34 28.3274 | 13.36771 [ 2.11909145
3104.78] 4.5 476 3.39 29.1223 | 13.56899 | 2.14623881
3104.88 4.6 49.3 3.44 29.91468 | 13.77092 | 2.17230853
3104.98| 4.7 51.0 3.49 30.70403 | 13.97362 | 2.19728547
3105.116] 4836 53.3 356 | 3177173 | 1425079 | 2.2294715 [(1)

These data were generated using the imperial form of Manning's equation and

parameters listed above for an eight foot culvert. The agreement between field

measurements and the calculated relationsip is presented in the graph above. A

gage height of 4836 ft is highlighted as it is consistent with the highest gage reading

made on February 24, 2012. All site visits are documented in Table G-2. i

| (1) Maximum gage height of 4.836 feet recorded on 2/24/2012 o= N YR Lo Lol SR &
OTTER CREEK MINE, PERMIT ID: C2012018
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SW-22 Hydrograph

e=@==Gage Height (ft) ==l==Flow (cfs)
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N Elev ()
3044.00

SW24 - Channel Profile

st ~

342,00 “\
3041.00

Continuous Recorder

\\ / =

/ =

=== g

Sta (ft)

Depth (it}

A0

SW-24

—&—Rating Qurve

Best Fit Line

Q=2.1904*H?324

R?=0.9983

3040.00

3039.00

3038.00

3037.00

3036.00

3036.00

-5 0 5
Channel
n = 0.056 S =0.0002
Elevation Depth Q Area Veloc Wp Rh TopWidth | Energy
(ft) (ft) (cfs) (saft) (fts) (ft) (ft) (ft) (ft)

3036.9 0 0 0 0 0 0 0 0
3037.03 013 0.014 0.231 0.06 3.75 0.01 373 0.13
3037.15 025 0.093 0.911 0.1 6.41 0.04 6.37 0.25
3037.28 0.38 0.255 179 0.14 767 0.08 76 0.38
3037.4 05 0.492 2822 0.17 892 012 8.82 05
3037.53 0.63 0.81 4.009 02 10.17 0.15 10.05 063 40
3037.65 0.75 1.213 5.352 0.23 11.42 0.19 11.28 0.76
3037.78 0.88 1.707 6.847 0.25 12.67 0.21 125 0.88 35
3037.91 1.01 2.297 8.496 0.27 13.93 024 13.73 1.01
3038.03 113 3.006 10.3 0.29 15.04 027 14.82 113
3038.16 1.26 3.835 12.22 0.31 16.01 0.31 15.75 1.26 30
3038.28 1.38 4772 14.26 0.33 16.97 0.34 16.68 1.39
303841 151 5817 16.41 0.35 17.92 0.38 176 151
303854 1.64 6.976 1869 0.37 18.88 041 18.52 1.64 —
303866 1.76 8.247 21.08 0.39 19.84 045 19.44 176 %
303879 1.89 9.636 2358 041 20.79 049 20.26 1.89 —
303891 201 11.15 26.2 0.43 21.75 0.52 21.29 202 %
3039.04 214 12.78 2894 0.44 271 0.56 2.2 2.14 i
3039.16 2.26 14.55 31.79| 0.46 23.66 06 23.13 2217
3039.29 2.39 16.44 34.75 0.47 24.62 0.64 24.05 2.39
3039.42 2.52 18.47 37.84] 0.49 25.58 0.68 24.98 252
303954 264 2017 411 0.49 27.55 0.72 26.93 265
303967 277 2202 4461 0.49 29.65 0.75 29.01 277
3039.79 289 24.09 48.39| 0.5 31.75 0.78 31.09 29
3039.92 3.02 26.94 5239 0.51 273 0.81 3205 3.02
3040.05 315 302 56.45 0.53 33.25 0.86 32.56 3.15
304017 3.27 34.32 59.56] 0.55 33.65] 0.94 32.94] 324[(1)

These data were generated using the imperial form of Manning's equation and parameters listed
above. These are not field measurements; however, the stage of 3.27 ft is highlighted as it is
consistent with the continuous recorder reading of 3.27 ft measured on May 22, 2011. Site visits are
documentedin Table G-2.

(1) Max gage height of 3.27 feet recorded on 5/22/2011

Stage (feet)

35
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SW-24 Hydrograph
e=@==Gage Height (ft) e=l==Flow (cfs)
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Continuous Recorder

3030.00

SW-25 Channel Profile

=

1
Flow Measurements

Date stage (ft) |1Q (cfs)

8/1/2013] 1.13 0.344

8/13/2014| 1.216 0.6

1/9/2014] 1.53 1.246

10/22/2013] 1.69 2619

4/9/2013| 2.163 6.184

5/21/2014] 2.35 7.425

4/23/2014| 2.49 8.208

3/20/2014] 2.64 24.883

1 - These data are velocity profile
flow measurements made in the
field with a Marsh-McBirney meter.

Rl \ Continuous Recorder
3026.00
€ 3024.00
5
= 3022.00
=
3 3020.00
3018.00
3016.00
3014.00 ' : r r 3 ¥ : ; )
TN - 000 10.00 2000 3000 40.00 50.00 60.00 70.00 80.00 90.00
Stage-Discharge Relationship2 Chstance ]
Elevation Stage* Q
(ft) (ft) (cfs) SW-25
3015.72 0 0 20
3016.22 0.5 0.10
3016.62 0.9 0.26 = Q = 0.0288e24405h -
3016.92 1.2 0.54 Rz= 0.9628
3017.22 15 1.12 %‘ 20
3017.42 1.7 1.82 ‘6’
3017.72 2 3.8 2 15 /
3017.83 219 5.0 2 /
3018.02 2.3 7.9 % w
3018.42 27 21 a =
3018.72 3 44 5
3018.92 3.2 71 -
3019.22 3:5 148 0
3019.42 3.7 240 0 0.5 15 2 25 3
3019.72 4 500 Stage h (feet)

1 -This relationship is calculated

based on the plot of stage-

discharge data and best fit by

exponential function. Field visits to

this site are documented in Table

G-2.
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