
C A R S O N  R I V E R 
W AT E R S H E D  FLOODPLAIN 
MANAGEMENT PLAN 2018

Prepared by:

Carson Water Subconservancy District, Alpine  
County (California),  Carson City, Churchill 
County, Douglas County, Lyon County, Storey 
County (Nevada).  

Prepared for:



Carson River Watershed Regional Floodplain Management Plan   i | P a g e  
 

TABLE OF CONTENTS 

 
PREFACE ............................................................................................................................................................................... 5 

EXECUTIVE SUMMARY ......................................................................................................................................................... 6 

1.0  INTRODUCTION AND BACKGROUND ............................................................................................................................ 8 

1.1  STRATEGIES ............................................................................................................................................................. 10 

1.2  REGIONAL APPROACH AND PLAN ADOPTION ......................................................................................................... 11 

1.3  WATERSHED CHARACTERISTICS .............................................................................................................................. 11 

1.4  ECONOMIC IMPACTS ............................................................................................................................................... 14 

2.0  FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA) ............................................................................................ 17 

2.1  COOPERATING TECHNICAL PARTNER PROGRAM (CTP) .......................................................................................... 17 

2.2  COMMUNITY RATING SYSTEM (CRS) ....................................................................................................................... 18 

2.3  FLOODPLAIN 101 ..................................................................................................................................................... 23 

3.0  FLOOD HISTORY AND RISK ASSESSMENT .................................................................................................................... 26 

3.2  FEMA REPETITIVE LOSS AREAS ................................................................................................................................ 30 

3.3  RISK ASSESSMENT (HAZUS) ..................................................................................................................................... 30 

3.4  PUBLIC AND PRIVATE INFRASTRUCTURE ................................................................................................................ 31 

3.5  FUTURE CONDITION CONSIDERATION AND IMPACTS TO FLOODPLAIN ................................................................. 31 

4.0  FLOOD RISK REDUCTION AND FLOODPLAIN STRATEGIES ........................................................................................... 32 

4.1  PROTECT FLOODPLAIN NATURAL FUNCTIONS AND VALUES .................................................................................. 39 

4.1.1  Living River Approach ........................................................................................................................................ 39 

4.1.2  Good Neighbor Policy ....................................................................................................................................... 41 

4.1.3  Floodplain Function and Flood Hazards ............................................................................................................ 41 

4.2  HIGHER REGULATORY STANDARDS ......................................................................................................................... 44 

4.2.1  Revised Ordinances ........................................................................................................................................... 44 

4.3  FLOOD DATA INFORMATION AND MAINTENANCE ................................................................................................. 46 

4.3.1  Up‐to‐Date and Consistent Data Collection ....................................................................................................... 46 

4.3.2  Risk Mapping Assessment and Planning (Risk MAP) .......................................................................................... 47 

4.3.3  Updating and Maintaining DFIRM ..................................................................................................................... 47 

4.3.4  Elevation Reference Mark Maintenance ........................................................................................................... 47 

4.3.5  Floodway Delineation........................................................................................................................................ 48 

4.3.6  Unsteady‐state model for the Carson River ...................................................................................................... 48 



Carson River Watershed Regional Floodplain Management Plan   ii | P a g e  
 

4.3.7  Photo Monitoring .............................................................................................................................................. 49 

4.3.8  Rain Gage Network ........................................................................................................................................... 49 

4.4  CHANNEL MIGRATION AND BANK EROSION MONITORING ................................................................................... 50 

4.5  FLOODPLAIN AND FLOOD HAZARD OUTREACH AND EDUCATION ......................................................................... 53 

4.6  REDUCTION OF INFRASTRUCTURE IMPACTS........................................................................................................... 55 

4.7  MAP/STUDY ALLUVIAL FAN FLOOD HAZARDS ........................................................................................................ 56 

4.8  STORMWATER MITIGATION .................................................................................................................................... 57 

5.0  IMPLEMENTATION ...................................................................................................................................................... 59 

5.1  STEPS FOR PLAN IMPLEMENTATION ....................................................................................................................... 59 

5.1.1  Summary of Suggested Actions ......................................................................................................................... 59 

5.2  MONITORING AND REVISION .................................................................................................................................. 60 

5.3  LINKING REGIONAL FLOODPLAIN MANAGEMENT WITH OTHER PLANS ................................................................. 60 

5.3.1  Hazard Mitigation Plans .................................................................................................................................... 60 

5.3.2  Carson River Watershed Adaptive Stewardship Plan ......................................................................................... 61 

5.3.3  Carson River Flood Mitigation Plan ................................................................................................................... 61 

5.4  ADDITIONAL REGULATORY AND PERMITTING AGENCY COORDINATION ............................................................... 62 

5.5  POTENTIAL FUNDING SOURCES .............................................................................................................................. 64 

6.0  PLANNING PROCESS .................................................................................................................................................... 65 

7.0  EMERGENCY RESPONSE AND FLOOD WARNING ........................................................................................................ 66 

7.1  FLOOD FORECAST AND WARNING SYSTEMS........................................................................................................... 67 

8.0  REFERENCES ................................................................................................................................................................ 69 

 

 

 

 

 

  

 



Carson River Watershed Regional Floodplain Management Plan   iii | P a g e  
 

List of Figures  

Figure 1.  Carson River Watershed ..................................................................................................................................... 13 

Figure 2.  Graph of monthly average flow conditions for 2017 compared to period of record ........................................ 16 

Figure 3.  CRS 510 Floodplain Management Planning Checklist ........................................................................................ 21 

Figure 4.   Floodplain Components .................................................................................................................................... 23 

Figure 5.  Alluvial fan  graphic from Nevada Floods Brochure FS 14-12 created by UNR Cooperative Extension ............ 28 

Figure 6.  Channel movement from 1906 to 2003 {Courtesy of Randy Pahl and Jean Stone, NDEP) ................................ 51 

 

List of Figures 

Table 1.  Population growth from 1990 to 2015 ................................................................................................................ 12 

Table 2.  1997 New Year’s flood damage estimates and 2017 damage estimates, Carson and Truckee Rivers* ............. 14 

Table 3.  Comparison of average monthly flows (cfs) at Carson River near Carson City ................................................... 16 

Table 4.  Preliminary damage assessment (PDA) in 2017 for northern Nevada counties ................................................. 16 

Table 5.  Mapping activity statement projects completed ................................................................................................ 18 

Table 6.  CRS activities outlined in CRS Coordinator’s Manual (2017)............................................................................... 19 

Table 7.  Community Rating System classification and flood insurance premium reductions .......................................... 20 

Table 8.  Statistical chances of being flooded during a 30‐year mortgage. ....................................................................... 25 

Table 9.  Potential flood impacts related to flood stage for Carson River near Carson City (USGS) ................................. 27 

Table 10.  Repetitive loss areas within CRS communities in Carson River Watershed (2018) .......................................... 30 

Table 11.  Summary of strategies and suggested actions (SA) for watershed flood risk reduction .................................. 33 

Table 12.  Additional regulatory and permitting agency coordination .............................................................................. 63 

Table 13.  Federal, state and local funding sources ........................................................................................................... 64 

Table 14.  Emergency response contact information as of 9/2018 ................................................................................... 66 

Table 15.  Flood forecast and warning systems and weather stations in the Carson River Watershed ........................... 68 

 

file://///CWSD-NAS/Grants/FEMA%20Grants/2018%20Discovery_RFPMP_Update/2018%20FMP%20Update/2018-10-3Finaldocs/2018-10-8%20RFMP%20Final%20Draft.docx%23_Toc526758665
file://///CWSD-NAS/Grants/FEMA%20Grants/2018%20Discovery_RFPMP_Update/2018%20FMP%20Update/2018-10-3Finaldocs/2018-10-8%20RFMP%20Final%20Draft.docx%23_Toc526758666


Carson River Watershed Regional Floodplain Management Plan   iv | P a g e  
 

 

APPENDICES 

Appendix A Floodplain Management Plan Update / Revision Process 

Appendix B Rapid Evaluation of the Carson River  

Appendix C 2018 Risk MAP Discovery  

Appendix D CWSD Project Report Links &  FEMA County Flood Insurance Rate Maps Links  

Appendix E County Progress Reports  

Appendix F Risk MAP Charter & FEMA CTP Agreement 

Appendix G Adoption of RFMP 

 

ABBREVIATIONS 

 

ASFPM Association of State Floodplain Managers 
BFE Base Flood Elevation  
cfs cubic feet per second 
CLOMR Conditional Letter of Map Revision 
CRC Carson River Coalition 
CRS Community Rating System 
CWSD Carson Water Subconservancy District 
dFIRM Digitized Flood Insurance Rate Map 
ERM Elevation Reference Mark 
FEMA Federal Emergency Management Agency 
FIRM Flood Insurance Rate Map  
FMA  Flood Mitigation Assistance  
LOMR  Letter of Map Revision 
msl mean sea level 
NBMG Nevada Bureau of Mines and Geology 
NDEP Nevada Division of Environmental Protection 
NDWR Nevada Division of Water Resources 
NFIP National Flood Insurance Program  
NGO Non‐Government Organization  
NPS Non‐point Source Pollution 
NAVD North American Vertical Datum 
SFHA Special Flood Hazard Area 

RFMP Regional Floodplain Management Plan 
UNCE University of Nevada Cooperative Extension 
USACE U.S. Army Corps of Engineers 
USGS U.S. Geological Survey 

 



 

Carson River Watershed Regional Floodplain Management Plan 5 | P a g e  
 

Bafford Lane Bridge, Fallon, Nevada 

PREFACE 

The purpose of this Regional Floodplain Management Plan (RFMP) is to create a long‐term vision and 

develop strategies which utilize a Living River Approach for meeting floodplain management objectives to 

reduce flood damage impacts in the Carson River Watershed.  The RFMP revision process reviews regional flood 

risks and suggests watershed‐wide strategies and actions to mitigate and reduce these hazards and risks while 

maintaining objectives.  It also documents regional and local progress on meeting plan objectives. 

The RFMP is a living document to guide implementation of suggested actions (Table 11) for regional 

floodplain management planning which is compatible with each community’s planning activity documents 

and is meant to serve as a quick reference for each identified floodplain management strategy. 

The five county boards that reside on the Carson River within the watershed have all adopted the 2008 Plan 

and the 2013 Update in support of this regional floodplain management approach and have agreed to work 

together to implement these suggested actions.  These suggested actions continue to be supported by local, 

state, and federal agencies, non‐government bodies, and residents, and this revised RFMP will again be 

presented to each of the counties in the Carson River Watershed for formal adoption (Appendix G). 
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