Lake Tahoe Basin Hydrology Study:

Compilation and Evaluation
of Available Hydrologic Information

Prepared for:

US Army Corps of Engineers
1325 J Street

Sacramento, CA 95814

Prepared by:

Northwest Hydraulic Consultants, Inc.
3950 Industrial Boulevard, Suite 100c
West Sacramento, CA 95691

Contract DACWO05-99-D-0015
October, 2002



Table of Contents

LIST OF TABLES ...ttt ettt sttt st b et saeenbeeatesaees il
LIST OF FIGURES ...ttt sttt ettt et b et eeae e seeneesneesesneas 1\
1.0 INTRODUCTION ....oiiiiiiieieiieieee ettt ettt st et eseesaeenteeneesseeseeneesseenseennenneens 1
2.0......BASIN CHARACTERISTICS .....oooiioietete ettt 2
2.1 PRYSIOZIAPNY ....iiiiiieiiieiiieiiecie ettt ettt ettt et e st e e e et e e b e e st e enbeetaeenbeeseeesseensaeenseenns 2

2.2 S 0018 et ettt ettt e et eea e e et e e bt e e abe e beeenbeebeeenbeenne 2

B VA7 (<1 21 3 (o) 1 BT RR 3
2.4 LANA USC .ottt ettt ettt e e b e e at e e abe e bt e enbeebeeenbeenne 3

2.5 Evaluation of Physiographic FOrmation ...........ccccceeeeiiiiieniieiieniieie e 3

3.0 HYDROLOGIC AND METEORLOGIC DATA COLLECTION.........cccceevuivieiirienieanene 5
R T8 B 113 (04 10167 5 ) s BTSSP 5

3.2 Streamflow Data ......cooiiiiiiii e 5

3.3 Reservoir and Lake Storage Data .........c.ceoeeviiriiiniiniiiiiiicccceeeeee e 6

3.4  Climatological StationS..........cccieriieiiieiiieiieeie ettt ettt e e te et eebeessseenseessse e 7
3.4.1  Precipitation Data........cccooiiiiiiiiiiieieie et 8

3.4.2 0 SNOW DAtA ..o 9

3.4.3  Air Temperature Data..........coocuieiiiiiiiiieiee et e 10

3.5 Evaluation of Available Data...........cccociiiiiiiiiiiiiieeeee e 10

4.0  PRELIMINARY STREAMFLOW ANALYSES.....ooiiiieteeeeeeeee e 12
4.1 GAGE SEIECLION ...ttt sttt ettt et sttt et 12
4.2 Summary Hydrographs and Flow Duration Curves...........c.cccceeevveevieenieenieenieereenere e 12

4.3 Preliminary Flood Frequency AnalySes.........cccoeuiiiiiiiiiiiieiiieieeieeee e 12
4.3.1  Data ANALYSIS ..uvieiiiieiieiiieeiierie et eete ettt e et esteeeteestaeebeesabeebaeetaeenbeessaeesaeenaeenns 12

4.3.2 Discussion of Preliminary Flood Frequency Results............cccccooiiiniiniiininnnnne. 14

4.4 Preliminary Synthesis of Reservoir INflows ...........cccveriieiieniiiiiiiieeeceeeeeee e, 15

4.5  Other FIOW ANALYSES....ccuteiiriiriiriiniieiieieee ettt sttt ettt 16

4.6 Evaluation of Streamflow ANalySes........ccccovveeiiiiiiiiiieiieeie et 16

5.0  PRECIPITATION ANALYSES ... oottt sttt s 18
5.1 GAGE SELECTION ...ttt sttt b et 18

5.2 FrequenCy ANALYSES ......ccoiieiieiiieeiieiieeieeeeee et ee et esteeeteeseaeesbeessbeesseesaseesseeesseenseesnseas 18

5.3 Precipitation AVETAZES ....c.eeeuvieuieriieeieenteeiteesiteeteestteeteesieeebeesseeeseasssesseesaeeeseessnesnseens 18

5.4 Evaluation of Precipitation ANaLYSES........cccveiiieriieiiieriienieeiiieeieeieesreereeseeeseessneeneens 19

6.0 REVIEW OF HYDROLOGIC MODELS AND STUDIES.......cccooiiiiiiinieneeieseeeeene 20
7.0 SUMMARY ottt ettt ettt ettt sae ettt e bt ettt e bt et e entesne et 28



TABLES

FIGURES

APPENDIX A--Contact Summary

APPENDIX B-- DSS Input Summary

APPENDIX C--Reservoir Rating Tables

APPENDIX D--Instantaneous Peak Regression Plots and Records

COMPACT DISC--Data Files

il



LIST OF TABLES

3.1
3.2
33
34
3.5
3.6

4.1
4.2
43
4.4
45

5.1
52

Streamflow Gaging Stations Lake Tahoe Basin
Water Level Gaging Stations Lake Tahoe Basin
Climatological Stations Lake Tahoe Basin

Snow Survey Stations Lake Tahoe Basin
Published Precipitation Normals Lake Tahoe Basin
Published Temperature Normals Lake Tahoe Basin

Flood Frequency Quantiles Lake Tahoe Basin

Flood Frequency Statistics Lake Tahoe Basin

Mean Monthly and Annual Flows Lake Tahoe Basin Streamflow Gaging Stations
Largest Instantaneous Peak Streamflows Lake Tahoe Basin

Unit Runoff Based on Instantaneous Peak Flows

Precipitation Frequency Quantiles Lake Tahoe Basin
Precipitation Averages Lake Tahoe Basin

il



LIST OF FIGURES

2.1
2.2
23
24
2.5
2.6
2.7
2.8
2.9
2.10
2.11
2.12
2.13
2.14
2.15
2.16
2.17
2.18

3.1
32
33
34
3.5

4.1
4.2
4.3

4.4
4.5
4.6
4.7
4.8
4.9
4.10
4.11

4.12
4.13

4.14
4.15
4.16

Vicinity Map

Principal Subbasins and Streamflow Network

Aspect

Elevation

Lake Tahoe Basin Area-Elevation Data: Upper Truckee River Basin
Lake Tahoe Basin Area-Elevation Data: Trout Creek Basin

Lake Tahoe Basin Area-Elevation Data: Ward Creek Basin

Lake Tahoe Basin Area-Elevation Data: Blackwood Creek Basin
Lake Tahoe Basin Area-Elevation Data: Incline Creek Basin
Lake Tahoe Basin Area-Elevation Data: Third Creek Basin

Lake Tahoe Basin Area-Elevation Data: Glenbrook Creek Basin
Lake Tahoe Basin Area-Elevation Data: Marlette Creek Basin
Lake Tahoe Basin Area-Elevation Data: General Creek Basin
Lake Tahoe Basin Area-Elevation Data: Lake Tahoe Basin

Soil Types

Hydrologic Soil Groups

Vegetation Types

Land Use

Streamflow Gages

Stream Gage Periods of Record
Precipitation Gages

Precipitation Gage Periods of Record
SNOTEL and Snowcourse Sites

Summary Hydrograph: Upper Truckee River at South Lake Tahoe, CA (Gage 10336610)
Summary Hydrograph: Trout Creek near Tahoe Valley, CA (Gage 10336780)

Summary Hydrograph: Ward Creek at Highway 89 near Tahoe Pines, CA (Gage
10336676)

Summary Hydrograph: Blackwood Creek near Tahoe City, CA (Gage 10336660)
Summary Hydrograph: Incline Creek near Crystal Bay, NV (Gage 10336700)

Summary Hydrograph: Third Creek near Crystal Bay, NV (Gage 10336698)

Summary Hydrograph: Glenbrook Creek at Glenbrook, NV (Gage 10336730)

Summary Hydrograph: Marlette Creek near Carson City, NV (Gage 10336715)

Summary Hydrograph: General Creek near Meeks Bay, CA (Gage 10336645)

Summary Hydrograph: Truckee River at Tahoe City, CA (Gage 10337500)

Daily Flow Duration Analysis: Upper Truckee River at South Lake Tahoe, CA (Gage
10336610)

Daily Flow Duration Analysis: Trout Creek near Tahoe Valley, CA (Gage 10336780)
Daily Flow Duration Analysis: Ward Creek at Highway 89 near Tahoe Pines, CA (Gage
10336676)

Daily Flow Duration Analysis: Blackwood Creek near Tahoe City, CA (Gage 10336660)
Daily Flow Duration Analysis: Incline Creek near Crystal Bay, NV (Gage 10336700)
Daily Flow Duration Analysis: Third Creek near Crystal Bay, NV (Gage 10336698)

v



4.17  Daily Flow Duration Analysis: Glenbrook Creek at Glenbrook, NV (Gage 10336730)

4.18 Daily Flow Duration Analysis: Marlette Creek near Carson City, NV (Gage 10336715)

4.19  Daily Flow Duration Analysis: General Creek near Meeks Bay, CA (Gage 10336645)

4.20 Daily Flow Duration Analysis: Truckee River at Tahoe City, CA (Gage 10337500)

4.21 Rainfall Flood Season Frequency Curve: Upper Truckee River at South Lake Tahoe, CA
(Gage 10336610)

4.22  Snowmelt Flood Season Frequency Curve: Upper Truckee River at South Lake Tahoe,
CA (Gage 10336610)

4.23  Annual Flood Frequency Curve: Upper Truckee River at South Lake Tahoe, CA (Gage

10336610)

4.24  Rainfall Flood Season Frequency Curve: Trout Creek near Tahoe Valley, CA (Gage
10336780)

4.25 Snowmelt Flood Season Frequency Curve: Trout Creek near Tahoe Valley, CA (Gage
10336780)

4.26  Annual Flood Frequency Curve: Trout Creek near Tahoe Valley, CA (Gage 10336780)

4.27 Rainfall Flood Season Frequency Curve: Ward Creek at Highway 89 near Tahoe Pines,
CA (Gage 10336676)

4.28 Snowmelt Flood Season Frequency Curve: Ward Creek at Highway 89 near Tahoe Pines,
CA (Gage 10336676)

4.29  Annual Flood Frequency Curve: Ward Creek at Highway 89 near Tahoe Pines, CA (Gage
10336676)

4.30 Rainfall Flood Season Frequency Curve: Blackwood Creek near Tahoe City, CA (Gage
10336660)

4.31 Snowmelt Flood Season Frequency Curve: Blackwood Creek near Tahoe City, CA
(Gage 10336660)

4.32  Annual Flood Frequency Curve: Blackwood Creek near Tahoe City, CA (Gage

10336660)

4.33  Rainfall Flood Season Frequency Curve: Incline Creek near Crystal Bay, NV (Gage
10336700)

4.34  Snowmelt Flood Season Frequency Curve: Incline Creek near Crystal Bay, NV (Gage
10336700)

4.35  Annual Flood Frequency Curve: Incline Creek near Crystal Bay, NV (Gage 10336700)

4.36 Rainfall Flood Season Frequency Curve: Third Creek near Crystal Bay, NV (Gage
10336698)

4.37 Snowmelt Flood Season Frequency Curve: Third Creek near Crystal Bay, NV (Gage
10336698)

4.38  Annual Flood Frequency Curve: Third Creek near Crystal Bay, NV (Gage 10336698)

4.39 Rainfall Flood Season Frequency Curve: Glenbrook Creek at Glenbrook, NV (Gage
10336730)

4.40 Snowmelt Flood Season Frequency Curve: Glenbrook Creek at Glenbrook, NV (Gage
10336730)

441 Annual Flood Frequency Curve: Glenbrook Creek at Glenbrook, NV (Gage 10336730)

4.42 Rainfall Flood Season Frequency Curve: General Creek near Meeks Bay, CA (Gage
10336645)

4.43 Snowmelt Flood Season Frequency Curve: General Creek near Meeks Bay, CA (Gage
10336645)



4.44  Annual Flood Frequency Curve: General Creek near Meeks Bay, CA (Gage 10336645)

5.1

52

53

54

5.5

5.6

5.7

5.8

59

5.10

5.11

5.12

5.13

5.14

5.15

5.16

5.17

5.18

5.19

5.20

5.21

5.22

Maximum Annual 1-, 2-, 3-, 4- and 5-Day Precipitation Frequency Curves: Tahoe City,
CA

Maximum Annual 6-, 8-, 10- and 15-Day Precipitation Frequency Curves: Tahoe City,
CA

Maximum Annual 20-, 30-, 60-Day and Total Precipitation Frequency Curves: Tahoe
City, CA

Maximum Annual 1-, 2-, 3-, 4- and 5-Day Precipitation Frequency Curves: Truckee RS,
CA

Maximum Annual 6-, 8-, 10- and 15-Day Precipitation Frequency Curves: Truckee RS,
CA

Maximum Annual 20-, 30-, 60-Day and Total Precipitation Frequency Curves: Truckee
RS, CA

Maximum Annual 1-, 2-, 3-, 4- and 5-Day Precipitation Frequency Curves: Glenbrook,
NV

Maximum Annual 6-, 8-, 10- and 15-Day Precipitation Frequency Curves: Glenbrook,
NV

Maximum Annual 20-, 30-, 60-Day and Total Precipitation Frequency Curves:
Glenbrook, NV

Maximum Annual 1-, 2-, 3-, 4- and 5-Day Precipitation Frequency Curves: Marlette
Lake, NV

Maximum Annual 6-, 8-, 10- and 15-Day Precipitation Frequency Curves: Marlette
Lake, NV

Maximum Annual 20-, 30-, 60-Day and Total Precipitation Frequency Curves: Marlette
Lake, NV

Maximum Annual 1-, 2-; 3-, 4- and 5-Day Precipitation Frequency Curves: Mt Rose Ski
Area, NV

Maximum Annual 6-, 8-, 10- and 15-Day Precipitation Frequency Curves: Mt Rose Ski
Area, NV

Maximum Annual 20-, 30-, 60-Day and Total Precipitation Frequency Curves: Mt Rose
Ski Area, NV

Maximum Annual 1-, 2-, 3-, 4- and 5-Day Precipitation Frequency Curves: Hagan’s
Meadow, CA

Maximum Annual 6-, 8-, 10- and 15-Day Precipitation Frequency Curves: Hagan’s
Meadow, CA

Maximum Annual 20-, 30-, 60-Day and Total Precipitation Frequency Curves: Hagan’s
Meadow, CA

Maximum Annual 1-, 2-, 3-, 4- and 5-Day Precipitation Frequency Curves: Ward Creek
#3, CA

Maximum Annual 6-, 8-, 10- and 15-Day Precipitation Frequency Curves: Ward Creek
#3, CA

Maximum Annual 20-, 30-, 60-Day and Total Precipitation Frequency Curves: Ward
Creek #3, CA

Maximum Annual 1-, 2-, 3-, 4- and 5-Day Precipitation Frequency Curves: Rubicon #2,
CA

vi



5.23

5.24

5.25

5.26

5.27

5.28

5.29

5.30

Maximum Annual 6-, 8-, 10- and 15-Day Precipitation Frequency Curves: Rubicon #2,
Ic\j/liximum Annual 20-, 30-, 60-Day and Total Precipitation Frequency Curves: Rubicon
i/ijugr?lum Annual 1-, 2-, 3-, 4- and 5-Day Precipitation Frequency Curves: Echo Peak,
I(\j/lﬁximum Annual 6-, 8-, 10- and 15-Day Precipitation Frequency Curves: Echo Peak,
Ic\j/liximum Annual 20-, 30-, 60-Day and Total Precipitation Frequency Curves: Echo
Peak, CA

Maximum Annual 1-, 2-, 3-, 4- and 5-Day Precipitation Frequency Curves: Fallen Leaf,
I(\j/lﬁximum Annual 6-, 8-, 10- and 15-Day Precipitation Frequency Curves: Fallen Leaf,
I(\j/liximum Annual 20-, 30-, 60-Day and Total Precipitation Frequency Curves: Fallen
Leaf, CA

vil



	Lake Tahoe Basin Hydrology Study: Compilation and Evaluation of Available Hydrologic Information
	Table of Contents
	Chapter 1. Introduction
	Chapter 2. Basin Characteristics
	Chapter 3. Hydrologic and Meteorlogic Data Collection
	Chapter 4. Preliminary Streamflow Analyses
	Chapter 5. Precipitation Analysis
	Chapter 6. Review of Hydrologic Models and Studies
	Chapter 7. Summary
	Tables
	Tables 3.X
	Tables 4.X
	Tables 5.X

	Figures
	Fig. 2.1 - Location Map
	Fig. 2.2 Principal Subbasins and Streamflow Network
	Fig. 2.3 Aspect
	Fig. 2.4 Elevation
	Fig. 2.5 - 2.14 Lake Tahoe Basin Area-Elevation Data
	Fig. 2.15 Soil Types
	Fig. 2.16 Hydrologic Soil Groups
	Fig. 2.17 Vegitation Types
	Fig. 2.18 Land Use
	Fig. 3.1 - 3.2 Streamflow Gages
	Fig. 3.3 - 3.4 Precipitation Gages
	Fig. 3.5 - 3.6 SNOTEL and Snowcourse Sites
	Fig. 4.1 - 4.10 Summary Hydrograph
	Fig. 4.12 - 4.20 Daily Flow Duration Analysis
	Fig. 4.21
	Fig. 4.22
	Fig. 4.23
	Fig. 4.24
	Fig. 4.25
	Fig. 4.26
	Fig. 4.27
	Fig. 4.28
	Fig. 4.29
	Fig. 4.30
	Fig. 4.31
	Fig. 4.32
	Fig. 4.33
	Fig. 4.34
	Fig. 4.35
	Fig. 4.36
	Fig. 4.37
	Fig. 4.38
	Fig. 4.39
	Fig. 4.40
	Fig. 4.41
	Fig. 4.42
	Fig. 4.43
	Fig. 4.44
	Fig. 5.1
	Fig. 5.2
	Fig. 5.3
	Fig. 5.4
	Fig. 5.5
	Fig. 5.6
	Fig. 5.7
	Fig. 5.8
	Fig. 5.9
	Fig. 5.10
	Fig. 5.11
	Fig. 5.12
	Fig. 5.13
	Fig. 5.14
	Fig. 5.15
	Fig. 5.16
	Fig. 5.17
	Fig. 5.18
	Fig. 5.19
	Fig. 5.20
	Fig. 5.21
	Fig. 5.22
	Fig. 5.23
	Fig. 5.24
	Fig. 5.25
	Fig. 5.26
	Fig. 5.27
	Fig. 5.28
	Fig. 5.29
	Fig. 5.30

	Appendix A. Contact Summary
	Appendix B. DSS Input Summary
	Appendix C. Reservoir Rating Tables
	Appendix D. Instantaneous Peak Regression Plots and Records




