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FIGURE E-29  Conceptual Diagram of Water Surface Elevation Affecting Delta Location 2 
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FIGURE E-30  Historical Cumulative Sand Load Leaving Marble Canyon 6 
(RM 61) and Reaching the Gage above Diamond Creek (RM 225) 7 
(Source: GCMRC 2015)  8 
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FIGURE E-31  Hydrology Impacts of Lake Powell Pool Elevations by Month across Alternatives 2 
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FIGURE E-32  Hydrology Impacts of Lake Mead Pool Elevations by Month across Alternatives 6 
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TABLE E-1  Sources for Historical Tributary Sediment Load Data 1 

 
 

Period of Record, by Source  

Tributary Topping (2014) GCMRC (2015) 
Record 
Length 

    
Paria River 10/1/1963 to 10/1/1996 10/1/1996 to 1/1/2014 50.3 years 
Little Colorado River 10/1/1994 to 3/27/2013  18.5 years 

 2 
 3 

TABLE E-2  Historical Periods Used for Paria Sediment Traces s1, s2, and s3 4 

 
Sediment 

Trace Sediment Accounting Periods Simulation Period 
   
s1 Fall 1981–Fall 2001 1/1/1981–12/31/2001 
s2 Fall 1995–Fall 2013 : Spring 1964–Fall 1965 1/1/1995–11/30/2013 : 12/1/1963–12/31/1965 
s3 Fall 2011–Fall 2013 : Spring 1964–Fall 1981 1/1/2011–11/30/2013 : 12/1/1963–12/31/1981 

 5 
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TABLE E-3  Historical Periods Used for Little 7 
Colorado River Sediment Traces s1, s2, and s3 8 

 
Sediment 

Trace Simulation Period 
  
s1 1/1/1999–12/31/2012 : 1/1/1995–12/31/2001 
s2 1/1/2007–12/31/2012 : 1/1/1995–12/31/2009 
s3 1/1/2004–12/31/2012 : 1/1/1995–12/31/2006 

 9 
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TABLE E-4  List of HFEs Available for 1 
Sediment-Triggered Events (fall and spring) 2 

HFE ID 

 
Peak Discharge 

(cfs) 
Duration at Peak 

(hours) 
   

A 45,000 336 
B 45,000 288 
C 45,000 240 (Alternative G)

250 (Alternative D) 
D 45,000 192 
E 45,000 144 
1 45,000 96 
2 45,000 72 
3 45,000 60 
4 45,000 48 
5 45,000 36 
6 45,000 24 
7 45,000 12 
8 45,000 1 
9 41,500 1 

10 39,000 1 
11 36,500 1 
12 34,000 1 
13 31,500 1 

 3 
  4 



Glen Canyon Dam Long-Term Experimental and Management Plan December 2015 
Draft Environmental Impact Statement 

E-40 

 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
 10 
 11 
 12 

This page intentionally left blank 13 
 14 


	APPENDIX E:  Sediment Resources Technical Information and Analysis
	E.1  Introduction
	E.1.1  Analysis Period
	E.1.2  General Scope

	E.2  Methods
	E.2.1  Sand Budget Model
	E.2.1.1  Model Description
	E.2.1.2  Sand Budget Model Modifications
	E.2.1.3  Modified Sand Budget Model Inputs

	E.2.2  Sediment Metrics
	E.2.2.1  Sand Load Index 
	E.2.2.2  Standard Deviation of High Flows 
	E.2.2.3  Sand Mass Balance Index 


	E.3  Results
	E.3.1  HFEs Determined by Alternative
	E.3.2  Metrics
	E.3.2.1  Sand Load Index 
	E.3.2.2  Standard Deviation of High Flows 

	E.3.3  Sand Mass Balance Index 
	E.3.4  Alternative Performance under Climate Change Scenarios
	E.3.5  Relative Impacts of Dam Operations and Hydrology on Performance

	E.4  Lake Deltas
	E.5  Limitations and Known Issues
	E.5.1  Geographic Scope
	E.5.2  Modeling Improvements

	E.6  References

	FIGURE E-1  Comparison of Calendar, Water, and Sediment Years
	FIGURE E-2  Model Flow Diagram for Analyses Showing Inputs, Intermediate Calculations, and Output
	FIGURE E-3  Conceptual Schematic of the Sand Budget Model 
	FIGURE E-4  Historical Paria Sediment Load per Accounting Period and the 20.5-year Load for the Trace That Begins in Each Fall Accounting Period
	FIGURE E-5  Sediment Traces s1, s2, and s3 for the Paria River Used in the Modeling to Account for Uncertainty in Future Delivery
	FIGURE E-6  Little Colorado River Sediment Traces for s1, s2, and s3 Used in the Modeling to Account for Uncertainty in Future Delivery
	FIGURE E-7  Conceptual Representation of the Sand Mass Balance Index
	FIGURE E-8  Average Sediment and Hydrology Triggered HFE Count by Type for Each Long-Term Strategy 
	FIGURE E-9  Average HFE Count for Sediment Traces s1, s2, s3 for Each Long-Term Strategy 
	FIGURE E-10  Definition of the Statistics Represented by the Box and Whisker Plots Used in This Analysis
	FIGURE E-11  Sand Load Index Statistics from 63 Simulations for Each Long-Term Strategy
	FIGURE E-12  Standard Deviation of High Flows Statistics from 63 Simulations for Each Long-Term Strategy
	FIGURE E-13  Correlation between SDHF and SLI 
	FIGURE E-14  Sand Mass Balance Index Statistics from 63 Simulations for Each Long-Term Strategy
	FIGURE E-15  Correlation between SMBI and SLI 
	FIGURE E-16  Sand Load Index for Long-Term Strategies Using Climate Change Weights 
	FIGURE E-17  Comparison of the Sand Load Index between Climate Change and Historical Weights
	FIGURE E-18  Standard Deviation of High Flows Using Climate Change Weights 
	FIGURE E-19  Comparison of the Standard Deviation of High Flows between Climate Change and Historical Weights
	FIGURE E-20  Sand Mass Balance Index Using Climate Change Weights 
	FIGURE E-21  Comparison of the Sand Mass Balance Index between Climate Change and Historical Weights
	FIGURE E-22  Comparison of Long-Term Strategies C1 and C2 for Hydrology Trace 1, Sediment Trace 3 
	FIGURE E-23  SMBI for Alternative E Plotted against Alternative C 
	FIGURE E-24  SLI for Alternative E Plotted against Alternative C 
	FIGURE E-25  Load-Following Curtailment Effects on SLI and SMBI 
	FIGURE E-26  Low Summer Flows for WY 2014, Hydrology Trace 1, Sediment Trace 1 
	FIGURE E-27  Hydrology Impacts on the Sand Load Index 
	FIGURE E-28  Hydrology Impacts on the Sand Mass Balance Index 
	FIGURE E-29  Conceptual Diagram of Water Surface Elevation Affecting Delta Location
	FIGURE E-30  Historical Cumulative Sand Load Leaving Marble Canyon and Reaching the Gage above Diamond Creek 
	FIGURE E-31  Hydrology Impacts of Lake Powell Pool Elevations by Month across Alternatives
	FIGURE E-32  Hydrology Impacts of Lake Mead Pool Elevations by Month across Alternatives
	TABLE E-1  Sources for Historical Tributary Sediment Load Data
	TABLE E-2  Historical Periods Used for Paria Sediment Traces s1, s2, and s3
	TABLE E-3  Historical Periods Used for Little Colorado River Sediment Traces s1, s2, and s3
	TABLE E-4  List of HFEs Available for Sediment-Triggered Events 

