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Table D-1.  Summary Table of Sediment Yield from Goodell Creek (Syvitski et al. 2005)

Basin

Basin 
area 

(km^2)

Total Annual 
average sediment 
input (tons/year)

Total Annual 
average sediment 

input (cy/year)

Total Annual 
average bedload 
flux (tons/year)

Total Annual 
average bedload 

flux (cy/year)
Goodell to Landslide 86.53 142,300 109,500 21,400 16,500
Goodell Basin 99.05 197,500 152,000 29,700 22,800
Lower Goodell Only 12.52 55,200 42,500 8,300 6,300



Table D-2.  Goodell Creek Alluvial Fan (Basin to Landslide), Skagit River watershed.
Sediment Yield Calculations from Syvitski et al. 2003, 2005

Updated 06/12/14 by: CMA
Checked 06/12/14 by: JP

Input dry density: 1.3 tons/cy
Input bedload fraction: 0.15
Mass conversion: 907.1858189 kg/ton (note 1 US ton is 2000lb, and 1 kg is 2.20462 lb)

Table 2.  Regression coefficients for

Global Sector α3 α4 α5 k
Polar (T<0 deg C) 0.00002 0.50 1.50 0.1
Temperate (Lat>30N, T>0 deg C) 0.000061 0.55 1.12 0.07
Tropics (Lat 0 to 30 deg N) 0.31 0.40 0.66 -0.1
Tropics (Lat 0 to 30 deg s) 0.57 0.50 0.37 -0.1
Temperate (Lat>30S, T>0 deg C) 0.0013 0.43 0.96 0.0

Copy and paste site-specific regression coefficients below.
Global Sector α3 α4 α5 k
Temperate (Lat>30N, T>0 deg C) 0.000061 0.55 1.12 0.07

Estimate Annual Average Sediment Flux

Basin Basin relief (m)
Size of drainage 

basin (km 2 )
Average basin 

temperature (deg C)

Total average 
annual sediment 

input (kg/s)

Total average annual 
sediment input 

(tons/year)

Sediment flux 
from basin 

(tons/km 2 /year)
Bedload flux from 
basin (tons/year)

Bedload flux from 
basin (cy/year)

Goodell to Landslide 2249 86.53 0.23 4.092 142,252              1,644                   21,338                    16,414                  

Lapse Rate Calculation (Syvitski et al., 2003)

Latitude
Lapse Rate 
(°C/km)

48.687 7.435369127

Average Temperature Calculation (Syvitski et al., 2005)

Average Annual 
Temperature at basin 
mouth (F)

Average Annual 
Temperature at 
basin mouth (C)

Area-weighted 
basin elevation 
(m)

Area-weighted basin 
elevation (km)

 Average Basin 
Temperature  (°C)

T0m T0m H H T
49.61 9.783333333 1,285                  1.29                         0.228884005

Assumptions
Base temperature from Newhalem Western Regional Climate Center website
Define relief as the local relief: difference between the maximum elevation in the watershed minus the pour point elevation at the mouth
Mass conversion:

Guidlines for estimating percent bedload
1) Global Average

Global flux fraction of total
Mechanism (GT/yr) fraction of total excluding dissolved
Suspended load 18 0.72                     0.90                        
Bedload 2 0.08                     0.10                        
Dissolved load 5 0.20                     
Total load 25

2) Mountain Rivers

Mechanism Relative volume fraction of total
Suspended load 2 0.67                     
Bedload 1 0.33                     
Total load 3

** ONLY EDIT YELLOW CELLS **



Table D-3.  Goodell Creek Alluvial Fan (Entire Basin), Skagit River watershed.
Sediment Yield Calculations from Syvitski et al. 2003, 2005

Updated 06/12/14 by: CMA
Checked 06/12/14 by: JP

Input dry density: 1.3 tons/cy
Input bedload fraction: 0.15
Mass conversion: 907.1858189 kg/ton (note 1 US ton is 2000lb, and 1 kg is 2.20462 lb)

Table 2.  Regression coefficients for

Global Sector α3 α4 α5 k
Polar (T<0 deg C) 0.00002 0.50 1.50 0.1
Temperate (Lat>30N, T>0 deg C) 0.000061 0.55 1.12 0.07
Tropics (Lat 0 to 30 deg N) 0.31 0.40 0.66 -0.1
Tropics (Lat 0 to 30 deg s) 0.57 0.50 0.37 -0.1
Temperate (Lat>30S, T>0 deg C) 0.0013 0.43 0.96 0.0

Copy and paste site-specific regression coefficients below.
Global Sector α3 α4 α5 k
Temperate (Lat>30N, T>0 deg C) 0.000061 0.55 1.12 0.07

Estimate Annual Average Sediment Flux

Basin Basin relief (m)
Size of drainage 

basin (km 2 )
Average basin 

temperature (deg C)

Total average 
annual sediment 

input (kg/s)

Total average annual 
sediment input 

(tons/year)

Sediment flux 
from basin 

(tons/km 2 /year)
Bedload flux from 
basin (tons/year)

Bedload flux from 
basin (cy/year)

Entire Goodell 2380 99.04720434 2.94 5.68 197,416              1,993                   29,612                    22,779                  

Lapse Rate Calculation (Syvitski et al., 2003)

Latitude
Lapse Rate 
(°C/km)

48.687 7.435369127

Average Temperature Calculation (Syvitski et al., 2005)

Average Annual 
Temperature at basin 
mouth (F)

Average Annual 
Temperature at 
basin mouth (C)

Area-weighted 
basin elevation 
(m)

Area-weighted basin 
elevation (km)

 Average Basin 
Temperature  (°C)

T0m T0m H H T
49.61 9.783333333 920                     0.92                         2.942793736

Assumptions
Base temperature from Newhalem Western Regional Climate Center website
Define relief as the local relief: difference between the maximum elevation in the watershed minus the pour point elevation at the mouth
Mass conversion:

Guidlines for estimating percent bedload
1) Global Average

Global flux fraction of total
Mechanism (GT/yr) fraction of total excluding dissolved
Suspended load 18 0.72                     0.90                        
Bedload 2 0.08                     0.10                        
Dissolved load 5 0.20                     
Total load 25

2) Mountain Rivers

Mechanism Relative volume fraction of total
Suspended load 2 0.67                     
Bedload 1 0.33                     
Total load 3

** ONLY EDIT YELLOW CELLS **
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Figure D-1. Comparison of 2009 (NPS) minus 2006 (PSLC) lidar data for the Goodell Creek alluvial fan project area.



 



Table D‐4. Summary of Aggradation Volume Assumptions for No‐Action Alternative.

5 ft aggradation 255690 sf   = 47350 cy
3 ft aggradation 421121 sf = 46791 cy
1 ft aggradation 95535 sf = 3538 cy

Total volume = 97679 cy

Location Area (sf) Depth (ft)  Volume (cf) Volume (CY)
Red 255,690 5 1,278,450 47,350
Blue 421,121 3 1,263,363 46,791
Yellow 95,535 1 95,535 3,538

Sum 772,346 2,637,348 97,680

Lake Storage filled b/t 2003 and 2014 250,000          CY
Bedload influx to Lake 25,000            CY/Year
Landslide‐derived aggradation 5,333              CY/Year
10 years of aggradation to FAN in future 303,333          CY/Year

 Sediment wave seen in lidar on fan between 2006 and 2009 = 16,000 CY 
(this is really coarse, cobble +)

Current sediment volume stored in lake = 250,000 CY (bedload only)

 Remaining sediment storage in/above lake = 120,000 CY (bedload nly)



 




