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APPENDICES 

 

 

Appendix A1—Base Manning's n selection guide (modified from Arcement and 

Schneider, 1989) 

    Base n value 

Bed Material 
Median size of 

bed material (mm) 

Straight uniform 

channel 

Smooth 

channel 

Sand 0.2 0.012 - 

Sand 0.3 0.017 - 

Sand 0.4 0.020 - 

Sand 0.5 0.022 - 

Sand 0.6 0.023 - 

Sand 0.8 0.025 - 

Sand 1.0 0.026 - 

Concrete - 0.012 - 0.018 0.011 

Rock cut - - 0.025 

Firm soil - 0.025 - 0.032 0.020 

Coarse sand 1.0 - 2.0 0.026 - 0.035 - 

Fine gravel - - 0.024 

Gravel 2.0 - 64  0.028 - 0.035 - 

Coarse gravel - - 0.026 

Cobble 64 - 256 0.030 - 0.050 - 

Boulder > 256 0.040 - 0.070 - 
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Appendix A-2—Manning's n adjustment factor selection guide (modified from 

Arcement and Schneider, 1989) 

Channel 

conditions 

n value 

adjustment 
Example 

Degree of 

irregularity 

(n1) 

Smooth 0.000 
The smoothest channel attainable in a given 

bed material. 

Minor 
0.001- 

0.005 

Carefully dredged channels in good condition 

but having slightly eroded or scoured side 

slopes. 

Moderate 
0.006- 

0.010 

Dredged channels having moderate to 

considerable bed roughness and moderate 

sloughed or eroded side slopes. 

Severe 
0.011- 

0.020 

Badly sloughed or scalloped banks; unshaped, 

jagged, and irregular surfaces. 

    

Variation 

in channel 

cross 

section 

(n2) 

Gradual 0.000 
Size and shape of channel cross sections 

change gradually. 

Alternating 

occasionally 

0.001- 

0.005 

Large and small cross sections alternate 

occasionally, or the main flow occasionally 

shifts from side to side. 

Alternating 

frequently 

0.010- 

0.015 

Large and small cross sections alternate 

frequently, or the main flow frequently shifts 

from side to side. 

 
   

Effect of 

obstruction 

(n3) 

Negligible 
0.000- 

0.004 

A few scattered obstructions, including debris 

deposits, stumps, roots, logs, or boulders, 

occupy less than 5% of the cross-sectional flow 

area. 

Minor 
0.005- 

0.015 

Obstructions occupy less than 15% of the 

cross-sectional flow area. 

Appreciable 
0.020- 

0.030 

Obstructions occupy between 15 and 50% of 

the cross-sectional flow area. 

Severe 
0.040- 

0.050 

Obstructions occupy more than 50% of the 

cross-sectional flow area. 
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Appendix A-2, continued 

Channel 

conditions 

n value 

adjustment 
Example 

Amount of 

vegetation 

(n4) 

Small 
0.002-

0.010 

Average flow depth is at least three times the 

height of the vegetation on the channel bed. 

Medium 
0.010-

0.025 

Average flow depth is two to three times the 

height of the vegetation on the channel bed. 

Large 
0.025-

0.050 

Average flow depth is about equal to the height 

of the vegetation on the channel bed. 

Very Large 
0.050-

0.100 

Average flow depth is less than half of the 

height of vegetation on the channel bed. 

 
   

Degree of 

meandering 

(m) 

Minor 1.00 Channel sinuosity between 1.0 and 1.2. 

Appreciable 1.15 Channel sinuosity between 1.2 and 1.5. 

Severe 1.30 Channel sinuosity greater than 1.5. 
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Appendix B-1—Photo Log of Select Geomorphic Assessment Sites 

 

 
 

Site 3: Upper Big Barren headcut, R-km 37.60 (September 2016) 

 

 

 
 

Site 8: Bank erosion at a channelized reach, R-km 35.13 (March 2016) 
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Appendix B-1, Continued 

 

 
 

Site 15: Sand aggradation downstream of a channelized reach, R-km 29.67 (March 2016) 

 

 

 
 

Site 20: Bearpen Road headcut, R-km 24.82 (March 2016) 
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Appendix B-2—Photo Log of Sediment Transport Modeling Sites 

 

 
 

Site 2: Upper Big Barren Model Site, Natural Reach (September 2016) 

 

 

 
 

Site 4: Upper Big Barren Model Site, Channelized Reach (September 2016) 
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Appendix B-2, Continued 

 

 
 

Site 11: Polecat Hollow Model Site, Natural Reach (March 2016) 

 

 

 
 

Site 13: Polecat Hollow Model Site, Channelized Reach (March 2016) 
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Appendix B-2, Continued 

 

 
 

Site 19: Bearpen Road Model Site, Natural Reach (March 2016) 

 

 

 
 

Site 21: Bearpen Road Model Site, Channelized Reach (September 2016)
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Appendix C—Big Barren Creek Channel Assessment Site Data 

Site Classification R-km 
Ad 

(km²) 

LWD 

vol 

(m³) 

CSA¹ 

(m²) 

Width¹ 

(m) 

Max 

depth¹ 

(m) 

Mean 

depth¹ 

(m) 

Width- 

depth 

ratio 

D50 

(mm) 

Dmax 

(mm) 

Slope 

(%) 

1 Natural 39.20 1.6 0.5 7.7 38.7 0.7 0.2 195.2 16 170 0.92 

2* Natural 37.87 2.5 0.0 6.6 15.0 0.8 0.4 34.2 22.6 150 0.67 

3 Incised 37.60 3.7 0.0 10.1 8.6 1.9 1.2 7.4 22.6 295 1.24 

4* Channelized 37.30 3.9 0.0 12.9 14.3 1.4 0.9 15.8 16.9 200 0.50 

5 Aggraded 36.80 8.4 0.6 4.7 14.5 0.9 0.3 45.0 5.6 170 0.63 

6 Aggraded 36.70 8.8 0.4 6.5 9.9 1.0 0.7 15.1 5.6 170 N/A 

7 Channelized 36.44 8.9 0.0 8.4 29.2 0.7 0.3 102.4 0.063 N/A 0.13 

8 Channelized 35.13 19.0 1.1 16.5 16.7 1.6 1.0 16.9 22.6 350 0.19 

9 Channelized 34.28 22.7 0.0 13.2 18.6 1.6 0.7 26.2 22.6 250 N/A 

10 Natural 33.75 23.1 0.1 9.7 17.7 1.3 0.5 32.3 2 450 0.61 

11* Aggraded 32.82 23.8 0.0 14.8 25.5 1.4 0.6 44.0 0.063 100 0.28 

12 Channelized 32.47 25.4 0.0 17.6 25.0 1.7 0.7 35.4 32 320 0.48 

13* Channelized 31.85 32.2 0.0 76.5 56.2 2.4 1.4 41.3 36.9 250 0.45 

14 Channelized 31.05 41.4 0.0 45.1 22.1 2.7 2.0 10.8 32 310 0.28 

15 Aggraded 29.67 42.3 1.8 22.1 18.5 1.9 1.2 15.5 45 300 0.45 

16 Natural 28.80 43.8 0.0 25.7 34.8 1.6 0.7 47.1 N/A N/A N/A 

17 Natural 27.70 44.5 0.4 32.4 41.0 2.0 0.8 51.8 16 150 0.34 

18 Natural 25.77 48.0 0.0 28.9 37.1 1.5 0.8 47.8 32 300 0.12 

19* Natural 24.95 51.8 0.5 19.4 33.0 0.9 0.6 56.0 7.8 180 0.38 

20 Incised 24.82 51.8 0.0 25.6 20.7 2.1 1.2 16.8 32 210 0.38 

21* Channelized 24.35 52.6 0.0 68.1 31.7 3.1 2.1 14.8 18.9 200 0.41 

22 Natural 22.30 85.0 0.1 27.1 21.4 1.8 1.3 16.9 22.6 450 0.54 

23 Natural 21.05 97.7 0.1 23.4 37.2 1.2 0.6 59.2 22.6 600 0.70 

¹Dimensions at the estimated bankfull stage in natural aggraded sites, and at the highest stage in incised and channelized sites 

*Sediment transport modeling site 
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Appendix D—Model Site Longitudinal Profiles 
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Appendix D, Continued 
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Appendix D, Continued 
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Appendix E—BAGS Model Input Data 

 

Upper Big Barren: Natural Reach BAGS Model Input Data 

Cross Section   Surface sediment   Sub-surface sediment 

Lateral 

distance (m) 

Elevation 

(m) 
  

Grain size 

(mm) 
% Finer 

  

Grain size 

(mm) 
% Finer 

0.0 1.15 

 

2 3.3 

 

0.0019 0.1 

1.3 1.16 

 

4 6.7 

 

0.0039 0.2 

2.5 0.90 

 

11 20.0 

 

0.0078 0.3 

3.3 0.78 

 

16 30.0 

 

0.0156 0.4 

4.4 0.49 

 

22.6 50.0 

 

0.0311 0.4 

5.1 0.39 

 

32 73.3 

 

0.125 1.3 

6.5 0.37 

 

45 90.0 

 

0.25 6.7 

8.0 0.36 

 

64 93.3 

 

0.5 14.4 

9.2 0.28 

 

90 100.0 

 

1 20.1 

10.7 0.28 

    

2 28.8 

12.2 0.33 

 

Slope (m/m) 0.0067 

 

4 40.2 

12.6 0.24 

 

n 0.065 

 

8 53.1 

13.2 0.15 

 

Min Q (cms) 1.2 

 

16 67.1 

13.7 0.16 

 

Max Q (cms) 28.9 

 

25.4 85.5 

14.1 0.04 

    

45 100.0 

14.3 0.00 

      15.0 0.04 

      15.4 0.06 

      17.5 0.50 

      18.7 0.86 

      20.0 1.64 
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Appendix E, Continued 

 

Upper Big Barren: Channelized Reach BAGS Model Input Data 

Cross Section   Surface sediment   Sub-surface sediment 

Lateral 

distance (m) 

Elevation 

(m) 
  

Grain size 

(mm) 
% Finer 

  

Grain size 

(mm) 
% Finer 

0.0 1.08 

 

0.063 1.1 

 

0.125 0.7 

0.8 1.18 

 

2 2.3 

 

0.25 6.9 

2.0 1.45 

 

2.8 3.4 

 

0.5 14.2 

3.2 0.42 

 

4 4.5 

 

1 20.9 

4.1 0.01 

 

5.6 10.1 

 

2 30.4 

5.0 0.00 

 

8 16.9 

 

4 43.1 

6.0 0.09 

 

11 30.3 

 

8 56.1 

7.0 0.16 

 

16 49.5 

 

16 69.8 

8.0 0.17 

 

22.6 62.9 

 

25.4 85.8 

9.0 0.24 

 

32 74.2 

 

45 93.1 

10.0 0.23 

 

45 86.6 

 

63 100.0 

11.8 0.38 

 

64 100 

   13.0 0.82 

      14.2 1.17 

 

Slope (m/m) 0.0050 

   16.0 1.33 

 

n 0.040 

   17.6 1.71 

 

Min Q (cms) 1.6 

   18.4 1.63 

 

Max Q (cms) 39.3 
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Appendix E, Continued 

 

Polecat Hollow: Natural Reach BAGS Model Input Data 

Cross Section   Surface sediment   Sub-surface sediment 

Lateral 

distance (m) 

Elevation 

(m) 
  

Grain size 

(mm) 
% Finer 

  

Grain size 

(mm) 
% Finer 

0 1.83 

 

0.063 63.3 

 

0.00049 1.0 

3 1.68 

 

2 66.7 

 

0.00098 1.9 

4 1.58 

 

4 70.0 

 

0.0019 3.9 

5.5 1.39 

 

5.6 76.7 

 

0.0039 6.1 

6.6 1.15 

 

8 90.0 

 

0.0078 8.6 

8.3 1.03 

 

11 93.3 

 

0.0156 11.4 

9.7 0.64 

 

16 100.0 

 

0.0311 13.0 

10.6 0.49 

    

0.0625 13.7 

11.4 0.34 

 

Slope (m/m) 0.0028 

 

0.125 22.2 

12.4 0.25 

 

n 0.063 

 

0.25 42.0 

13.2 0.16 

 

Min Q (cms) 5.7 

 

0.5 53.6 

14 0.25 

 

Max Q (cms) 146.421 

 

1 60.4 

14.6 0.38 

    

2 66.2 

15.5 0.44 

    

4 74.6 

16.3 0.55 

    

8 80.5 

17.3 0.47 

    

16 84.2 

18.6 0.53 

    

25.4 89.8 

20.0 0.47 

    

45 96.3 

20.2 0.32 

    

63 99.9 

21.0 0.65 

      22.6 0.55 

      24.0 0.47 

      26.6 0.56 

      27.7 0.38 

      28.9 0.33 

      30.0 0.47 

      31.7 0.68 

      33.3 1.13 

      34.8 1.47 

      36.4 1.91 
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Appendix E, Continued 

 

Polecat Hollow: Channelized Reach BAGS Model Input Data 

Cross Section   Surface sediment   Sub-surface sediment 

Lateral 

distance (m) 

Elevation 

(m) 
  

Grain size 

(mm) 
% Finer 

  

Grain size 

(mm) 
% Finer 

0.0 3.36 

 

0.063 6.9 

 

0.0019 0.05 

1.0 2.37 

 

4 10.3 

 

0.0039 0.09 

3.0 2.37 

 

8 13.8 

 

0.0078 0.15 

6.0 2.2 

 

11 17.2 

 

0.0156 0.19 

11.0 1.71 

 

32 41.4 

 

0.0311 0.20 

18.0 0.71 

 

45 62.1 

 

0.125 0.84 

20.0 0.78 

 

64 86.2 

 

0.25 5.42 

22.7 0.74 

 

90 100 

 

0.5 10.87 

25.4 0.57 

    

1 16.87 

27.0 0.70 

 

Slope (m/m) 0.0045 

 

2 26.50 

28.0 1.15 

 

n 0.045 

 

4 40.84 

29.0 1.21 

 

Min Q (cms) 7.1 

 

8 59.09 

30.3 1.09 

 

Max Q (cms) 186.9 

 

16 74.70 

31.7 1.33 

    

25.4 92.60 

33.2 1.45 

    

45 98.53 

34.7 1.33 

    

63 100 

35.9 1.11 

      36.9 0.89 

      37.5 0.78 

      38.5 0.32 

      40.0 0.22 

      42.1 0.08 

      44.5 0.00 

      46.0 0.02 

      47.9 0.06 

      49.5 0.17 

      51.0 0.42 

      52.0 0.36 

      52.9 0.24 

      54.1 0.57 

      55.0 1.62 

      57.0 2.32 

      57.5 2.49 

      58.0 2.74 

      58.8 2.96 
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Appendix E, Continued 

 

Bearpen Road: Natural Reach BAGS Model Input Data 

Cross Section   Surface sediment   Sub-surface sediment 

Lateral 

distance (m) 

Elevation 

(m) 
  

Grain size 

(mm) 
% Finer 

  

Grain size 

(mm) 
% Finer 

0.0 2.97 

 

0.063 35.0 

 

0.00049 0.7 

2.3 2.47 

 

4 40.0 

 

0.00098 1.2 

4.6 1.97 

 

5.6 45.0 

 

0.0019 2.1 

6.9 1.47 

 

11 55.0 

 

0.0039 3.1 

9.2 0.97 

 

16 60.0 

 

0.0078 4.0 

11.5 0.47 

 

22.6 70.0 

 

0.0156 5.0 

13.1 0.40 

 

32 75.0 

 

0.0311 5.6 

13.8 0.26 

 

45 80.0 

 

0.0625 5.8 

17.0 0.19 

 

64 95.0 

 

0.125 10.9 

18.2 0.24 

 

90 100.0 

 

0.25 23.5 

21.0 0.23 

    

0.5 30.9 

23.5 0.17 

 

Slope (m/m) 0.0038 

 

1 38.9 

24.9 0.08 

 

n 0.065 

 

2 47.2 

26.1 0.23 

 

Min Q (cms) 9.6 

 

4 56.8 

27.0 0.29 

 

Max Q (cms) 249.3 

 

8 67.4 

28.5 0.11 

    

16 77.8 

29.5 0.02 

    

25.4 90.9 

30.5 0.14 

    

45 98.0 

31.3 0.00 

    

63 99.9 

33.0 0.00 

      34.5 0.33 

      37.0 0.68 

      38.5 0.77 

      40.8 0.92 

      43.8 0.99 

      46.5 1.05 

      48.5 0.98 

      49.9 0.93 

      51.5 1.06 

      53.5 1.23 

      55.5 1.32 

      58.3 1.29 

      59.5 1.29 

      61.5 1.52 

      64.5 2.71 

      66.5 2.71 
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Appendix E, Continued 

 

Bearpen Road: Channelized Reach BAGS Model Input Data 

Cross Section   Surface sediment   Sub-surface sediment 

Lateral 

distance (m) 

Elevation 

(m) 
  

Grain size 

(mm) 
% Finer 

  

Grain size 

(mm) 
% Finer 

0.0 3.12 

 

0.063 3.4 

 

0.125 0.6 

1.0 2.92 

 

4 10.3 

 

0.25 5.3 

3.0 2.10 

 

5.6 20.7 

 

0.5 12.7 

4.2 1.80 

 

8 24.1 

 

1 21.2 

6.0 1.10 

 

11 31.0 

 

2 30.9 

9.0 0.00 

 

16 41.4 

 

4 40.7 

12.0 0.15 

 

22.6 62.1 

 

8 49.1 

14.0 0.31 

 

32 79.3 

 

16 58.3 

16.0 0.28 

 

45 89.7 

 

25.4 71.4 

18.0 0.36 

 

64 96.6 

 

45 80.9 

21.0 0.38 

 

90 100 

 

63 85.0 

24.0 0.40 

    

170 100 

25.0 0.24 

 

Slope (m/m) 0.0041 

   27.0 0.90 

 

n 0.040 

   29.0 1.56 

 

Min Q (cms) 9.6 

   31.7 2.84 

 

Max Q (cms) 250.0 

   32.7 3.45 
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Appendix F-1—Sediment Transport Rate (kg/min) at Different Flood Return Intervals 

  Upper Big Barren Polecat Hollow Bearpen Road 

  Natural Channelized Natural  Channelized Natural Channelized 

Return 

Interval 
Surface 

Sub- 

surface 
Surface 

Sub- 

surface 
Surface 

Sub- 

surface 
Surface 

Sub- 

surface 
Surface 

Sub- 

surface 
Surface 

Sub- 

surface 

Q2 0.1 3.8E-02 34.0 252.1 36.0 1314.6 93.2 47.3 343.3 185.8 1330.3 1693.4 

Q5 0.9 1.9 111.4 809.4 138.7 2829.1 519.0 225.7 1191.6 735.1 3903.2 6650.6 

Q10 3.5 9.2 199.3 1373.3 271.8 4132.5 1114.8 435.6 2111.4 1299.6 6478.2 11865.3 

Q25 16.0 35.2 397.5 2527.3 512.4 5962.6 2132.9 752.7 3611.8 2153.9 10571.2 20119.5 

Q50 36.2 66.4 581.3 3507.8 719.2 7288.4 3030.7 1007.4 4908.5 2843.9 13873.7 26748.0 

Q100 69.6 107.9 837.0 4746.8 963.7 8691.7 4328.3 1336.0 6499.4 3638.3 17817.3 34579.4 

 

 

Appendix F-2—Sediment Transport Stage (dimensionless) at Different Flood Return Intervals 

  Upper Big Barren Polecat Hollow Bearpen Road 

  Natural Channelized Natural  Channelized Natural Channelized 

Return 

Interval 
Surface 

Sub- 

surface 
Surface 

Sub- 

surface 
Surface 

Sub- 

surface 
Surface 

Sub- 

surface 
Surface 

Sub- 

surface 
Surface 

Sub- 

surface 

Q2 0.7 0.8 1.7 1.8 3.6 6.2 1.8 1.7 3.5 2.0 4.2 2.0 

Q5 0.9 1.1 2.1 2.2 5.0 8.5 2.4 2.3 5.0 2.8 5.7 2.8 

Q10 1.1 1.3 2.3 2.4 6.1 10.5 2.8 2.7 5.9 3.3 6.7 3.2 

Q25 1.2 1.5 2.7 2.7 7.5 12.7 3.2 3.0 6.9 3.9 7.8 3.8 

Q50 1.4 1.7 2.9 3.0 8.4 14.3 3.4 3.3 7.7 4.3 8.6 4.1 

Q100 1.5 1.8 3.2 3.3 9.2 15.8 3.8 3.6 8.5 4.7 9.4 4.5 
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Appendix F-3—Unit-width Transport Rates (kg/m/s) at Different Return Intervals 

Model Site 
Reach 

Classification 

Return 

Interval¹ 

Top 

Width 

(m) 

Max 

Depth 

(m) 

Surface 

sediment unit-

width transport 

rate (kg/m/s) 

Sub-surface 

sediment 

unit-width  

transport rate (kg/m/s) 

Upper Big Barren Natural Q2 15.7 0.8 0.0001 3.99E-05 

 

Natural Q5 17.3 1.1 0.001 0.002 

 

Channelized Q2 10.5 0.9 0.05 0.40 

 

Channelized Q5 12.1 1.2 0.15 1.11 

 

Channelized Q10 14.3 1.4 0.23 1.60 

       Polecat Hollow Natural Q2 35.9 35.9 0.02 0.61 

 

Channelized Q2 39.2 39.2 0.04 0.02 

 

Channelized Q5 44.7 44.7 0.19 0.08 

 

Channelized Q10 48.0 48.0 0.39 0.15 

 

Channelized Q25 52.7 52.7 0.67 0.24 

 

Channelized Q50 56.6 56.6 0.89 0.30 

 

Channelized Q100 57.1 57.1 1.26 0.39 

       Bearpen Road Natural Q2 55.7 55.7 0.10 0.06 

 

Natural Q5 58.8 58.8 0.34 0.21 

 

Natural Q10 61.2 61.2 0.58 0.35 

 

Channelized Q2 24.5 24.5 0.90 1.15 

 

Channelized Q5 27.6 27.6 2.36 4.02 

 

Channelized Q10 29.3 29.3 3.68 6.74 

 

Channelized Q25 31.6 31.6 5.57 10.61 

¹The unit-width transport rate was only calculated at discharges that are contained by the channel dimensions 

 


