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Executive Summary 


Introduction 
Douglas County provides services to the community that ensure public health, safety and welfare of its 
constituents, and environmental protection.  A Stormwater Management Program was created in 2014 to 
respond more fully to flood hazards, manage day-to-day and emergency operations of public drainage 
infrastructure, define responsibilities in response to natural hazards, and respond to increasing federal water 
quality mandates. However, program activities have largely been reactive due to recurring flooding events, a 
limited budget, equipment and staffing capabilities.  Over these past 10 years, the County initiated flood risk 
and drainage improvement evaluation studies in numerous areas that experienced repetitive flooding, 
resulting in flood mitigation projects or drainage improvement alternatives in impacted areas.   These projects 
and alternatives have been compiled and prioritized herein to function as a county-wide implementation plan, 
or Stormwater Master Plan (SMP).  This is a proactive approach to implement an effective and sustainable 
program to manage and control stormwater in Douglas County.  


This County-wide Stormwater Master Plan was developed to assist the County in meeting goals and policies 
to maintain safe and effective infrastructure to protect life and property, meet regulatory water quality 
mandates, and identify projects and programs necessary to improve, operate, and maintain facilities within 
Douglas County.  By identifying stormwater program deficiencies and flood or drainage hazards within the 
County, action can be directed towards completing much needed infrastructure improvements.  An effective 
and sustainable Stormwater Management Program must be able to manage hazardous situations during 
flooding events, as well as manage day-to-day stormwater operations in the County.  This SMP provides a 
prioritized list of stormwater quality improvement and flood mitigation projects, identifies additional areas to be 
studied for flood risk, and offers approaches to secure a sustainable source of funding for operations and 
capital projects.   


This Executive Summary briefly summarizes the results of the SMP prepared by AtkinsRéalis for Douglas 
County, Nevada.  The recommendations outlined herein have been developed in cooperation with the Douglas 
County Stormwater Program, Public Works, Community Development, and County Finance departments.  The 
focus of the SMP was to compile and rank the identified projects and programs necessary to improve, operate, 
and maintain the County’s stormwater drainage and stormwater quality infrastructure. This SMP includes: 


 A review of existing local, state, and federal programs and responsibilities, and available funding of 
projects and programs,  


 A review of existing watershed studies and proposed flood control or water quality improvement 
alternatives; identification of potential new projects resulting from new hazards, 


 Recommendations to prioritize projects for implementation to protect residents from the impacts of 
severe flooding, and 


 An evaluation of potential funding sources to meet recommendations. 
 
For a more detailed discussion of the information presented in this Executive Summary, please refer to the 
individual chapters of this SMP.  


Douglas County Jurisdictional or Private Boundaries 
Located in northwestern Nevada, Douglas County is comprised primarily of small towns, General Improvement 
Districts (GIDs), and farms and ranches.  Lake Tahoe is situated on the west side of the County; the Towns 
of Minden, Gardnerville and Genoa are central to the Carson Valley; and communities including Topaz Ranch 
Estates and other rural residential areas around Topaz Lake are located in the southwestern portion of the 
County.  GIDs are unique entities within the County where community services are privately managed and 
maintained, providing services such as road and stormwater maintenance, domestic water, and/or sewer 
services to the residents they serve.   


Douglas County was settled based on agricultural activities that are still strong today.  As a result, the entire 
Carson Valley is linked by a historic irrigation infrastructure network where water is removed from the Carson 
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and Walker Rivers, and diverted into distribution systems.  There are four main systems within the County: 
the West Fork of the Carson River, the East Fork of the Carson River, and the Allerman Ditch Company. 
Topaz Lake is used for irrigation storage of flow from the winter months to prolong the water available for 
irrigation and recreation within Lyon County in the summer months.   


Stormwater runoff quality and quantity from the land surface to receiving water bodies such as Lake Tahoe 
and the Carson River is regulated by Federal and State programs.  While Douglas County is the permittee for 
these flood and water quality programs, the intersecting nature of stormwater infrastructure between all these 
parties (GIDs, Towns, irrigation districts) requires coordination and cooperation to effectively protect the 
residents, ensure irrigation operations function as intended, assist in responding to flooding hazards and 
emergencies, and maintain compliance with the mandated programs.  


Regulatory Program Overview  
The County’s existing stormwater program capabilities, policies, and plans were reviewed to understand the 
extent of current responsibilities and activities.   The 1972 Clean Water Act (CWA) consists of water quality 
and flood hazard protections and requires a certain level of effort by the permittees to plan and respond to 
these regulatory provisions, including sufficient planning and maintenance staff, equipment, and facilities.    
Each of these programs requires staff spend time to perform numerous inspections, monitoring, maintenance 
and generating reports to satisfy the requirements.  These activities must be performed, documented, and 
reported throughout the year to prevent violations of the Clean Water Act, Federal Emergency Management 
Agency, and other state agencies for which non-compliance is punishable by fines or other legal actions.  


Flood hazards are also an ever-present concern in the County for which significant financial and staffing 
resources are expended each year to provide safe access routes during the flooding event, clean up after the 
floods, or to mitigate their impacts through structural control measures.   These risks may be reduced, and in 
some cases fully mitigated by implementing the recommendations outlined in this SMP.  


Capital Improvement Project (CIP) Identification 
Years of repeated flooding events and damage to existing infrastructure within specific communities has raised 
the County’s awareness that mitigation efforts must be implemented.  The County has partnered with Carson 
Watershed Subconservancy District (CWSD) to secure funds for studies to identify the flood hazards and 
recommend solutions to mitigate hazards in the impacted communities.  Project alternatives recommended 
for implementation produced in the numerous studies have been compiled, and a method of prioritization was 
established to identify a path forward for the County to begin implementation of these projects to protect private 
property and public infrastructure from these recurring hazards.  Allowing the continued delay of project 
implementation is a risk to the safety and welfare of the County and its residents.  Continued deferral of project 
implementation will become more expensive in the future due to inflation.  Without tangible actions, residents 
will continue to be impacted by flooding events, and the County may be subject to additional litigation by 
residents who continue to receive damage to personal property. 


Recommendations  
The recommendations of this SMP include the following: 
 


 Implement a Stormwater Capital Improvement Program to prepare for future stormwater needs, 


 Foster cooperation and coordination with public and private entities to share resources, 


 Evaluate development and construction standards and ordinances to ensure future projects are safe 
and the County continues to meet federal funding guidelines,  


 Review administrative aspects of regulatory programs for value-added benefits, such as current 
administration of the Community Rating System (CRS) program, and implement new activities to 
further protect the community from flood risk, and 


 Select and implement a preferred funding mechanism to ensure the stormwater program is an 
effective part of County operations. 
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Stormwater Capital Improvement Program (CIP) 
The Stormwater CIP comprises the list of proposed mitigation solutions that were highest scoring and most 
beneficial to the County and include both flood control and water quality improvement projects. Proposed 
flood control projects are the outcome of flood risk or drainage master plans conducted on watersheds that 
have experienced repetitive flooding. Water quality projects were included from the Sediment Load 
Reduction Plan (SLRP) prepared for Lake Tahoe. To determine which projects should be included in the 
plan, the County and AtkinsRéalis staff developed a set of rating criteria to score and rank the potential 
projects that were developed as a result of the numerous flood risk study or drainage master plans.  Scoring 
criteria are included in Table 1.  For detailed scoring analysis and project ranking, see Chapter 5 of this 
SMP.   


All of the identified potential projects presented in the individual flood risk studies and SLRP throughout the 
County were included in the Stormwater CIP and are summarized in Table 2.   


Table 1 – Scoring Criteria   


Criteria  Basis of Scoring 


Frequency of Issue The more frequently the event occurs, the higher the score/priority 


Level of Impact  The more severe the impacts, the higher the priority 


Number of Parcels affected The more parcels impacted, the higher the priority. 


Maintenance Intensity; Post-


storm maintenance effort 


Areas that are prone to higher maintenance and clean-up after storms, the higher the 


priority 


Floodplain Projects in higher return frequency floodplain are higher priority. 


Easements  Parcels, easements or right-of-way that are owned by the County are a higher priority 


Implementation 
Projects that will provide the most benefits to the community by meeting goals such as 


longevity, feasibility, and stakeholder partnerships are a higher priority.  


Cost Lower cost projects were given higher priority. 


Regulatory Requirements Projects that must be implemented to meet regulatory requirements are a high priority.   


Public Agency 


Coordination/Permitting 


Project implementation requiring coordination and approvals from multiple agencies are 


reduced priority in that these cannot be implemented immediately or have multiple 


factors out of the County’s control 


 


Figure 1 - 1907 Flood.  
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Table 2 – Stormwater CIP Projects, Rank, and Costs 


Rank Project Name Estimated Cost 


1 101 - Rain/Flow gauges  $           6,000  


2 7002 - Waterloo Lane Box Culvert at Cottonwood Slough  $       500,000  


3 4001 - Fish Springs - Mel/Myers Basins   $    7,667,000  


4 4006 - Fish Springs - Redhawk Basin  $    7,665,000  


5 3004 - Johnson Lane - Pine Nut North (25 yr) (Completed)  $    1,075,275  


6 6001 - Topaz Lake Drainage Improvements  $       236,515  


7 2002 - Buckeye Road 36" pipe/Box culvert (Upper Allerman)  $       500,000  


8 5001 - Smelter Creek - Phase 1 Sediment Basin upstream  $    5,045,000  


9 3001 - Johnson Lane - Hot Springs Buckbrush (100 yr)  $  10,442,000  


10 4002 - Fish Springs - Pine Nut Creek Dam   $  24,307,000  


11 5003 - Smelter Creek - Unnamed Tributary,  Alternative 1 (25-yr Storm Drain)  $  12,616,000  


12 4003 - Fish Springs - Bently Basins    $  12,007,000  


13 5004 - Smelter Creek - Unnamed Tributary, Alternative 2 (25-yr Basin)  $    2,777,000  


14 5002 - Smelter Creek - Phases 1-8 (25-yr)   $       675,000  


15 7001 - East Valley Dip Section (Pine Nut Road)  $    1,800,000  


16 2003 - Crossing at Buckeye Road and Martin Slough  $    1,800,000  


17 4004 - Fish Springs - Janelle Basin   $  11,709,000  


18 3006 - Johnson Lane Wash Dam  $    6,000,000  


19 4005 - Fish Springs - Denmar Basin   $  14,022,000  


20 3005 - Pamela Place  $       500,000  


21 3002 - Johnson Lane - Pine Nut South (25 yr).  $    1,467,000  


22 2004 - Buckeye Detention Basin DCSID Site   $    3,000,000    


23 4007 - Fish Springs - Syphus Basin East (upstream) of Allerman Canal   $  13,109,000  


24 2001 - Buckeye Creek Grandview Detention Basin  $  43,209,000  


25 3003 - Johnson Lane - Unnamed Wash A (25 yr)   $       311,667  


26 1001 - Alpine View Estates - Bavarian Drive and Zurich Court  $       810,000  


27 1003 - Alpine View Estates - Cul-de-sac on Bernese Court  $       250,000  


28 1002 - Alpine View Estates - between Bavarian Drive and Jacks Valley Rd  $       810,000  


 TOTAL  $201,000,000 


Note:  See Table X for individual project benefits.  


Implementation of all potential projects identified in the SMP would require a $201 million Stormwater CIP.  To 
proceed with any level of implementation is contingent on a funding source other than the General Fund for 
the success of the Stormwater Program.   Funding scenarios for further evaluation by the County are outlined 
in Chapter 7 of this SMP.  


Foster cooperation and coordination with private entities or stakeholders 
In the Carson Valley, irrigation ditches intersect the public stormwater conveyance infrastructure and 
inadvertently convey flood flows.  Irrigation water users and the County must agree on shared or cooperative 
maintenance practices to prevent conflicts as a result of sediment accumulation, overflows or blockages.  A 
user’s ability to secure, maintain, and improve its own independent drainage infrastructure – despite 
commingled storm or irrigation water – must be free of conflict to ensure all drainage systems work effectively 
under both irrigation and stormwater occurrences.  The interdependence of historic, private, and public 
infrastructure necessitates active coordination and cooperation to ensure all parties’ benefits are secured.  As 
part of this Stormwater Master Plan, the County met with members of the agricultural community on two 
occasions to solicit feedback and input on how to address hot spots and resolve conflicts.  







 


Douglas County, Nevada          5 
DRAFT FINAL Stormwater Master Plan 


At Lake Tahoe, many water quality improvement projects (WQIPs) that reduce sediment input loads to Lake 
Tahoe have been implemented on General Improvement District (GID) properties.  However, it is the County 
that is the named permit holder under the Federal and State mandated programs, rather than individual GIDs.  
The construction and maintenance of these improvements requires significant coordination between the 
County and the GIDs; therefore, regulatory activities must be coordinated for the program’s success toward 
efforts to improve the clarity of Lake Tahoe.  


Review administrative procedures to achieve value-added results.  
The National Flood Insurance Program (NFIP) recommends more protective floodplain management and 
construction ordinances than the County administers in its development code. The Community Rating System 
(CRS) program offers incentives to communities through flood insurance discounts to implement flood 
mitigation activities. The program has undergone national changes and therefore either existing program 
actions must increase, or alternative actions could be performed to achieve the highest outcome of flood risk 
reduction both on-the-ground and as monetary savings to residents.  Currently Douglas County is rated as a 
Class 6 Community, affording a 20% reduction in residents’ flood insurance premiums. 


Select a funding mechanism to implement the stormwater program to be an effective part of County 
operations. 
Reliable funding mechanisms that are used successfully in thousands of municipalities nationwide are 
considered and presented.  We recommend the County review these funding mechanisms to determine which 
solution or solutions are achievable based on the County administration activities or existing finance system.  
A stable funding source to supplement grants or loans will result in a tangible benefit to residents who have 
experienced repetitive flooding and have expressed concern about inaction by the County.  


Further, to all citizens of Douglas County that rely upon safe passage provided by stormwater services to be 
able to commute to work or school, rely on recreation and tourism for their business, want to feel their 
property is safe from damage, have peace of mind because emergency services can reach them, and a 
myriad of other benefits a functional stormwater program can provide, funding this Stormwater Master Plan 
is critical to the livelihood of everyone in or passing through Douglas  County.  


Figure 2 - 1937 Flood 
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1. Introduction 
Douglas County, Towns and/or GID’s provide water, sewer, 
road, and stormwater services to residents as a matter of 
safety, health and welfare. Stormwater – runoff from 
precipitation events – is generally a secondary concern, 
usually drawing interest only after major flood events.  However 
an effective stormwater and floodplain management program 
is more than just flood protection; it requires watershed master 
planning, drainage system maintenance, water quality 
management, enforcement of federal regulations and reporting 
of these activities to the State of Nevada, requires a dedicated 
funding source and financial management.  These activities 
ensure public safety, environmental protection, and 
compliance with state and federally mandated regulatory 
requirements. The Douglas County Stormwater Management 
Program is currently responsible for the operation and 
maintenance of stormwater runoff collection, treatment, 
conveyance, and storage infrastructure, and program reporting 
requirements for Douglas County.   


The Carson Valley has been inundated by significant floods 
since it was established in the 1860’s (see Timeline in Figure 
5, and newspaper excerpts throughout).  The 1996 Master 
Plan details that “Flash flooding has occurred in Genoa, 
Johnson Lane, Topaz Ranch Estates, Fish Springs, 
Ruhenstroth, and other basins located on the east side of the 
Carson Valley”, and that “floodplain management and flood 
protection measures are increasingly important and should be 
considered.”  Nearly 30 years later, flash flooding continues to 
occur, and floodplain management remains a significant issue 
for residents and property owners in Douglas County (2020 
Master Plan).  In recent years the County has responded to a 
growing number of emergency flooding incidents resulting in 
damaged infrastructure and property.  Historically, stormwater 
management was reactionary to emergencies but provided no 
clear plan to mitigate future disasters.  Now however, 
stormwater management is no longer limited to floodplain 
management and flood control; stormwater discharges or 
runoff are now regulated by the state and federal governments, 
requiring reporting activities and audits to be conducted.   


This comprehensive, Stormwater Master Plan (SMP) provides 
a County-wide prioritized list of Capital Improvement Projects 
(CIPs), with the overall goal of reducing risk of damage to 
infrastructure during flood events, while improving safety and 
meeting regulatory water quality mandates. Implementation 
and construction of CIPs are proactive measures that would provide solutions to the repetitive flooding and 
improve surface water quality.  Included herein is a description of the major watersheds, an overview of the 
existing drainage reports and proposed improvement projects for these watersheds, and a prioritized list of 
projects to implement, as well as identification of areas of new flood risk.  Finally, a discussion on funding 


DOUGLAS COUNTY 
1996 MASTER PLAN 


Johnson Lane has several alluvial fan 


washes, including Johnson Lane 


Wash, Buckbrush Wash, and the 


Airport Wash that have produced large 


cloud burst flows.  Large population 


growth in this area will dictate that 


flood plain management and possibly 


flood protection measures be taken.  


Protection and management in this 


area has become increasingly 


important in light of the frequent 


flood occurrences.  


The East Valley, Fish Springs, Pinenut 


and Ruhenstroth regions have also 


experienced several large cloudbursts 


in recent years causing short duration, 


high-flow events to occur.  These 


areas have a multitude of alluvial fans 


with encroachment by development 


near the high flood-prone areas.  


Flood plain management and flood 


protection measures should also be 


considered in these regions of the 


Carson Valley.   


Topaz Ranch Estates has several 


alluvial fan dry-stream basins, 


including Minnehaha Canyon, that 


have experienced both wet and dry-


mantle storms in recent years.  These 


storms have been particularly 


damaging to property, roads, and road 


structures due to encroachment and 


development near the stream basins.  


This area is in need of floodplain 


management and also flood 


protection. 
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strategies for the projects identified is provided, including recommendations for a permanent, sustainable 
revenue source to support floodplain and stormwater management activities. 


2. Background 
As of 2024, Douglas County has a residential population of about 52,000 across 738 square miles (Figure 6).    
Lake Tahoe, Towns, General Improvement Districts, and ranches in the agriculturally-rich lands around the 
Carson and Walker Rivers, and Topaz Lake to the south make up the diverse character of this rural and scenic 
community.   As the County’s population increased and development extended into more outlying areas, 
stormwater management and flooding issues within the County have become more prevalent and costlier to 
maintain and clean-up after these hazard events.  The communities at the base of the Pinenut Mountains 
have a history of flash floods resulting from both summertime cloudburst events and winter rain-on-snow 
events.  In the Carson Valley, sustained high Carson River flows due to heavy precipitation events or snowmelt 
runoff have caused widespread flooding, threatening aging flood control and irrigation infrastructure. Across 
other outlying areas in the County residents are impacted by water quality concerns at Lake Tahoe, local 
drainage with minor flooding, and post-fire flood threat where increases in flows are expected as a result of 
burn-scarred drainage areas.   This Stormwater Master Plan provides Douglas County with a proactive 
approach to meet life, health, and safety responsibilities to its residents, meet regulatory mandates with 
effective financial support, and manage daily resources, operations and maintenance needs.  


 


 


Figure 3 - Floodwaters 
through neighbourhood 


 


 


 


 


 


 


Figure 4 - Johnson Lane detention 
basin designed to capture floodwater 
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Figure 5 – Timeline of Flooding in Douglas County 
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Figure 6 - Vicinity Map 
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2.1 Douglas County Stormwater Program 


The responsibility of performing stormwater management activities varies throughout the County, based on 
whether it is public or privately owned infrastructure.  Douglas County is comprised of Towns (Genoa, Minden, 
and Gardnerville), the Washoe Tribe, 16 General Improvement Districts (GIDs), and vast farm and ranch 
lands. The Douglas County Stormwater Operations and Maintenance Manual (Appendix 1) describes activities 
of the Stormwater Program.  These include the regular maintenance of the existing stormwater systems, 
mitigation of flood risks through planning and CIP implementation, infrastructure repairs after damaging flood 
events, and ensuring compliance with all applicable laws and regulations.  Compliance is demonstrated 
through reports submittaled to the State of Nevada or FEMA (annual and 5-year).  Stormwater infrastructure 
must be adequately sized and maintained to ensure full conveyance and storage capacity for the ever-present 
threat of a flood.   While seemingly distinct, GIDs and irrigation ditches are geographically and politically 
connected to the County.  The interconnected nature of the management of stormwater infrastructure between 
these entities, and the need for cooperation and coordination with the County to prevent conflicts, is conveyed 
in this Stormwater Master Plan.      


 GIDs have autonomy over public services such as water, sewer, roads and drainage infrastructure 
which are funded through resident user fees and additional property (ad-valorem) taxes paid to these 
entities to provide these services (Figure 8).    


 In the Carson Valley, over 150 years of agricultural practices resulted in irrigation canals across the 
County, many of which are maintained and operated by an irrigation district through a ditch company, 
individual end water user, or water rights holder (Figure 9).   While these ditches are used during the 
growing season to convey water from the Carson and Walker Rivers to fields for irrigation and crop-
growing needs, during the wet winter months or after flash floods these ditches become inadvertent 
conveyances of stormwater runoff and sediment.  


This section details the federal, state and local activities by which the stormwater program must abide.   


Figure 7 - Irrigation ditch network (teal lines) throughout the valley 
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Figure 8 – General Improvement Districts 


 


 


 


 


 


 


 


 


 







 


Douglas County, Nevada          7 
DRAFT FINAL Stormwater Master Plan 


 


Figure 9 – Irrigation Ditch Network and Ownership 
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2.1.1 Federal Stormwater Program Mandated Activities 


Stormwater collects sediment and other pollutants as it flows across urban surfaces, causing adverse impacts 
to streams, rivers, and lakes, and thus is regulated by a variety of laws designed to mitigate these impacts. 
The 1972 Federal Clean Water Act (CWA) regulates the discharge of pollutants in stormwater runoff to 
navigable waters of the United States. The CWA establishes several programs administered by the 
Environmental Protection Agency (EPA) to oversee such discharges, programs which are delegated to states 
to implement. These Federal regulatory programs, activities and reporting requirements, are summarized in 
Table 3. 


Table 3 – Federal Stormwater Program Activities 


Environmental Protection Agency (EPA) and Nevada Division of Environmental Protection (NDEP) 


Program Description Activities Reporting 


National Pollutant 


Discharge Elimination 


System (NPDES)Permit 


#NVS040000 


Implement a stormwater 


program under a ‘Small 


MS4 Water Quality Permit’ 


to reduce the discharge of 


pollutants and protect water 


quality.  


Annual and post-storm 


Inspections, water quality 


monitoring, maintain 


culverts, ditches; street 


sweeping 


Documentation and 


reporting submitted to 


NDEP annually on 


December 1 


Lake Tahoe Fine Sediment 


Particle Total Maximum 


Daily Load (FSP TMDL) 


Restore clarity of Lake 


Tahoe by controlling the 


amount of fine sediment 


particles (FSP) that are in 


stormwater runoff 


Implementation of Sediment 


Load Reduction Plan 


(SLRP) through water 


quality improvement 


practices including projects 


(WQIPs), best management 


practices (BMPs), or road 


operations (sanding and 


sweeping) 


Annual and post-storm 


inspections, monitoring 


and maintenance of the 


practices using BMP 


RAM, Road RAM, a 


compilation of which is 


submitted to NDEP in an 


annual report due March 


15.  


Federal Emergency Management Agency (FEMA) National Flood Insurance Program (NFIP) 


Program Description Activities Reporting 


National Flood Insurance 


Program (NFIP) 
Provide federal flood 


insurance to eligible 


properties and enforce 


flood risk reduction 


development practices.  


Enforce floodplain 


management ordinance, 


adopt and maintain flood 


insurance rate maps 


(FIRMs), maintain minimum 


floodplain management 


requirements 


Periodic program audits 


called Community 


Assistance Visits (CAVs) 


demonstrating 


community compliance 


and enforcement of 


44CFR 60.3 regulations 


Community Rating System 


(CRS) 


Perform floodplain 


management activities that 


provide a 20% discount to 


residents on flood 


insurance premiums 


Outreach and education, 


floodplain mapping, 


floodplain management, 


drainage system 


maintenance, flood warning 


and response 


Annual documentation 


submittal due October 1, 


additional 5-year 


submittal and audit due 


accordingly 
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National Pollutant Discharge Elimination System (NPDES) 


The NPDES municipal stormwater permit program of the CWA authorizes stormwater discharges from Indian 
Hills, Jacks Valley, Clear Creek, and a portion of the Johnson Lane area. Under this program, the County is 
mandated by the EPA through the Nevada Division of Environmental Protection (NDEP) to implement a 
stormwater program under a ‘Small MS4 Water Quality Permit’1 to reduce the discharge of pollutants and 
protect water quality.  Inspections and activities such as cleaning culverts and ditches, street sweeping, and 
water quality monitoring all are required under Douglas County’s MS4 permit.  Documentation and reporting 
of activities is prepared by County personnel and submitted in an annual report to NDEP.  The area within 
Douglas County that is overseen by this permit is shown in Figure 10. A copy of the Permit Fact Sheet is 
included in Appendix 2.  


Failure to comply with any of these programs can lead to severe consequences. Violating the CWA is a serious 
offense, and the EPA is authorized to take action through civil or criminal proceedings. Criminal penalties are 
rare, but in extreme cases a judge may impose the violator to pay restitution or be incarcerated. If a permittee 
is found to be in violation (through a citizen suit, inspection, or audit) the EPA is authorized to take the following 
actions: 


 Settlements: Administrative actions in the form of consent agreements, administrative orders, or 
judicial actions, 


 Civil penalties: Monetary assessments paid by a person or permittee. Penalties are designed to 
recover economic losses due to noncompliance and compensate for the seriousness of the action, 


 Injunctive relief: Requires a regulated entity to perform (or stop) some designated action, and 


 Supplemental Environmental Projects: A violator may agree to perform an environmental 
improvement project to correct the violations, using the violator’s assessed penalties to fund the 
project. This can be part of an enforcement settlement. 


 


Lake Tahoe Fine Sediment Particle Total Maximum Daily Load (FSP TMDL) 


Lake Tahoe’s famed deep water clarity is attributed to its uncommonly clean water which allows sunlight to 
reach much greater depths than most other water bodies. But by the year 2000, about one-third of Lake 
Tahoe’s unique clarity was lost.  Required by EPA through NDEP, the County has prepared a Sediment Load 
Reduction Plan (SLRP – Appendix 3) detailing actions to reduce the amount of FSP in stormwater that reaches 
Lake Tahoe to regain clarity.  Sediment load reductions from stormwater runoff are tracked with 5-year 
milestones to ensure progress and accountability.  


 


 


 


 


 


 


 


 


 


 


 


1 Municipal separate storm sewer system (MS4) 
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Figure 10 - MS4 permit area 
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The National Flood Insurance Program (NFIP) was established through the National Flood Insurance Act 
of 1968. The program has two purposes: to regulate development in high flood-risk areas, and to share the 
burden of flood losses by offering affordable flood insurance rates. Communities throughout the nation are 
eligible for participation in the program by adopting and enforcing certain provisions to manage development 
in floodplains and reduce flood losses, and in return residents may purchase federally subsidized flood 
insurance. Douglas County has participated in the NFIP since March 1980. The County exceeds the minimum 
requirements of the NFIP’s provisions by participating in the Community Rating System described below.  


The NFIP Community Rating System (CRS) is a voluntary incentive program that recognizes and 
encourages community floodplain management activities that exceed the minimum NFIP requirements.  
Douglas County staff spend significant time and resources performing activities to improve flood protection, 
raise awareness, and ensure development regulations are enforced.   Through these actions, Douglas County 
residents benefit from a discounted flood insurance premium rate of 20% as a CRS Class 6 Community (Table 
4).  The County joined the CRS program in 1993 as a Class 9 community and upgraded from a Class 9 to 
Class 8 in 1995 as a result of increased flood awareness and outreach through a community Flood Task Force 
formed in January 1992.  Since that time, the County has improved to a Class 6 through many additional 
activities.  The array of CRS credit points, Classes and Premium Discounts and reductions through 
participation in the program  is shown in Table 5. 


Table 4 – Douglas County Current NFIP Rating 


Community No.  32008 


Entry Date 10/1/1993 


Current Effective Date 6/15/2016 


Current Class 6 


% Discount for SFHA 20% 


% Discount for non-SFHA 10% 


 


Table 5 - CRS Credit Points - CRS Class Designations and Benefits 


CRS Points CRS Class CRS Premium Discount 


4,500+ 1 45% 


4,000-4,499 2 40% 


3,500-4,999 3 35% 


3,000-3,499 4 30% 


2,500-2,999 5 25% 


2,000-2,499 6 20% (Douglas County) 


1,500-1,999 7 15% 


1,000-1,499 8 10% 


500,999 9 5% 


0-499 10 0 
 


If a community is placed on probation in the NFIP, the suspension warning letter includes congressional 
notifications, a news release to local media, and an update on FEMA’s website. If a community is suspended 
or expelled from the NFIP the following will occur: 


 No property owner or renter may purchase a flood insurance policy through the NFIP,  
 Existing policies will not be renewed,  
 The community is not eligible for federal grants or loans,  
 No federal disaster assistance may be provided to repair flood insurable buildings,  
 No federal mortgage insurance or loan guarantees may be provided in flood hazard areas, and  
 Banks and credit unions must notify applicants seeking loans in flood hazard areas that they are not 


eligible for flood insurance or flood disaster assistance.  
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If a community does not provide the adequate points during the audit of the CRS program, it will revert to a 
“Class 10” community, and residents would lose the discount.  It can take years for a community to recover to 
the previous class standing.   However if the County increases regulations and efforts of its CRS program, a 
higher Class can be achieved with successively higher premium discounts.  Any additional actions to move to 
a higher class must be sustainable year-after-year, or a reversion to a Class 10 will occur.  


Figure 11 - Distribution of CRS Class Designations. 


 


 


Figure 12 – 1950 Flood 
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2.2 Douglas County Plans, Regulations and Policies 


In general, emergency access routes must be kept clear to maintain the health and safety of residents. Failure 
to enforce development codes and standards, and reasonably foreseeable or known but unmitigated 
conditions, pose a threat, and has resulted in properties vulnerable to flooding being constructed and 
additional burden on County maintenance crews to react to flood-fighting calls.  Stormwater management is 
also related to, or coordinated with, local plans, regulations, and policies.  Therefore, the stormwater program 
must also be an integral part of County operations in order to support the actions in these plans and policies.  
These exemplify the importance of having an effective, funded and managed stormwater program.  A summary 
of these plans and policies as they relate to corresponding goals of the stormwater program is detailed as 
follows: 


2.2.1 2020 Douglas County Master Plan - Goals and Policies (Goal 6 - 
Public Safety) 


Public Safety Goal 1:   
 Provide the community with increased safety from natural hazards through compatible 


design and development practices that protect ecosystem values and minimize damage 
to life, property, and fiscal resources. 


 Consider dedicating flood-prone areas, including wetlands, sloughs, arroyos, alluvial 
fans, detention facilities, and other flood risk areas for public usage as parkways, sports 
facilities, neighborhood parks, recreational areas, and wildlife habitat. Obtain adequate 
rights-of-way for the conveyance of storm water to the Carson River. 


 
Public Safety Goal 3:  Encourage maintenance of historic stormwater discharge rates and 
volumes into surface water systems via the promotion of state-of-the-art stormwater 
management techniques. 
 Assist the agricultural community in maintenance of irrigation systems used for drainage 


and/or flood control.  
 Require sufficient easement widths for improvements and maintenance along all 


conveyance ditches that will be used for stormwater flood flows.  
 Review encroachments and structure setbacks and require easement placements on 


future maps to eliminate conflicts and to ensure that maintenance of the conveyance ditch 
and/or storm drain system can be achieved.  


 Continue to work with the Carson Water Subconservancy District, the Bureau of Land 
Management (BLM), and the United States Forest Service (USFS) to address the 
upstream source area of flooding. 


 Give top priority to areas where flooding of structures occurs for both structural and non-
structural improvements. 


2.2.2 Douglas County Municipal Code, Title 20.50 (Floodplain 
Management) and 20.100.060 (Public Drainage) 


Recently updated to comply with the changes to the CRS program, these are the 
Development standards for floodplain management and public drainage standards.   


20.50.050 Applicability. This ordinance applies to all properties within the county that are 
located within a Federal Emergency Management Agency (FEMA) designated special flood 
hazard area and to all construction and development projects within the designated special 
flood hazard areas and X-shaded flood zone. For the purposes of this chapter, the special 
flood hazard area and X-shaded flood zone identified by the Federal Insurance Administration 
(FIA) in the Douglas County, Nevada and Incorporated Areas Flood Insurance Study (FIS) 
and accompanying Flood Insurance Rate Maps (FIRM~) dated January 20, 2010, and all 
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subsequent amendments and revisions are adopted by reference and declared to be a part 
of the Chapter. The FIS and attendant mapping is the minimum area of applicability of this 
Chapter and may be supplemented by studies for other areas that allow implementation of 
this Chapter and that are recommended to the board by the administrator. The FIS and FIRM~ 
are on file with the community development department. (Ord. 1514, 2018; Ord. 1251, 2008; 
Ord. 801, 1997; Ord. 763, 1996; Ord. 472, 1987; Ord. 331, 1980) 


20.50.060 Warning and disclaimer of liability. The degree of flood protection required by this 
chapter is considered reasonable for regulatory purposes and is based on available 
information derived from engineering and scientific methods of study. Larger floods can and 
will occur on occasion. Flood depths or heights may be increased by man-made or natural 
causes. This Chapter does not imply that land outside special flood hazard areas and the X-
shaded flood zones or uses permitted within these areas will be free from flooding or flood 
damages. This Chapter does not create liability on the part of the county, any officer or 
employee, the state, the Federal Insurance Administration (FIA), or FEMA, for any flood 
damages that result from reliance on this ordinance or any lawful administrative decision. 
(Ord. 1514, 2018; Ord. 1251, 2008; Ord. 801, 1997; Ord. 763, 1996) 


Section 20.50.230 sets forth Standards for construction, with elevation requirements for 
lowest floor for residential construction in all special flood hazard areas. These are designed 
to reduce flood risk of structures that are constructed where allowed in special flood hazard 
areas.  


2.2.3 2024 Douglas County Strategic Plan  


The 2024 Strategic Plan includes “Managed Stormwater” as one of its six main goals and 
objectives, with direction to adopt and implement the Stormwater Master Plan.   


Strategic Objective of Balanced Growth and Infrastructure:  The County recognizes the 
importance of proactively managing development while simultaneously addressing critical 
infrastructure and service needs. This approach is particularly pressing now as the region 
grapples with increasing traffic congestion, necessitating key projects to improve 
transportation systems.  Furthermore, the updates are essential to ensure that the county's 
infrastructure and its workforce can adequately support a growing community while also 
preserving valuable open spaces and agricultural lands, which are also vital to stormwater 
systems. These updates are indispensable in creating a thriving and sustainable community 
in Douglas County, making it imperative to act promptly and effectively. 


2.2.4 Carson River Watershed Floodplain Management Plan 


Developed by the Carson River Coalition and adopted by the Douglas County Board of 
Commissioners in 2008, and updated every 5 years, this established a long-term vision and 
strategies for floodplain management to reduce flood damage impacts.  Strategies can be 
applied regionally and locally; local strategies support the CRS program and improve the 
County’s floodplain protection and management activities. 


2.2.5 Douglas County Engineering Department  -  Engineering Design 
Criteria and Improvement Standards 


The 2017 edition of the Regulates design and construction of public infrastructure.   
6.1.1.  Storm drainage planning for all development 
6.1.3.7 Low impact design (LID) practices 
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2.2.6 2020 Hazard Mitigation Plan 


Contains objectives and actions related to stormwater and flooding (Table 2).  These are 
possible action items for which coordination with the State and local emergency managers 
could be of benefit. 


1.F.  Develop County building codes and ordinances that protect people and structures 
from  drought, earthquake, flood, severe weather & wildfire. 
2.A. Develop emergency evacuation programs for neighborhoods in flood prone & 
wildland fire areas by increasing the public awareness about evacuation programs. 
5.B. Adopt or update policies that discourage growth in flood-prone areas. 
5.D. State Route 88 culvert expansion at Mottsville Lane, and Rocky Slough. 
5.K. Implement recommendations for Johnson Lane Area Drainage Master Plan 
5.L. Construct 100-year flood crossing on one east/west collector road connecting Foothill 
Road and State Route 88 or US Highway 395 
5.M. Complete Area Drainage Master Plan for Jacks Valley/Indian Hills Area 
5.N. Develop Flood Warning System Plan 
6.B. Develop Storm Water Management Plan for snow melt. 


 


2.3 Future Stormwater Program Requirements 


Community services that are most impacted by growth are transportation, water and wastewater service, solid 
waste, and floodplain management (2020 Master Plan). Whether due to increasing regulatory demands or 
population growth, effective planning requires anticipating future stormwater management activities due to 
increased population and the associated road networks, buildings and traffic.   New infrastructure, such as the 
four recently constructed detention basins in the Johnson Lane area, require inspections, maintenance such 
as removing accumulated sediment, debris, and vegetation, performing occasional repairs, and annual 
reporting procedures.  This is required documentation for both the CRS and MS4 programs, and these actions 
are added to the list of actions that the stormwater staff must already accomplish.  


Development within the communities and expansion of homes into the larger properties that are zoned A-19 
(agricultural nineteen-acre minimum parcel size) also means that regulatory requirements, permitting and 
inspections increase.   Documentation and reporting are now performed as needed in these areas where 
people elect to construct within the flood plain. As populations grow, the NPDES, TMDL, and NFIP mandated 
programs have incremental regulatory goals for which actions must be completed, documented, and reported 
to avoid violation of federal and state regulations.  The following is a brief description of the regulatory 
increases to these programs. 


2.3.1 NPDES MS4 Permit 


Currently, Jacks Valley, Clear Creek, CAMPO, and parts of Johnson Lane are within the area of influence for 
stormwater discharges to the Carson River through the Small MS4 Water Quality Permit.  Expansion of the 
permit footprint to include Minden, Gardnerville, and Gardnerville Ranchos is expected to occur at any time, 
adding additional structures and miles of conveyance that must be maintained by staff, including additional 
reporting requirements.  As shown in Figure 10, once the boundary expands from the northern portion of the 
County to include the entire County, the burden of inspections, monitoring, maintenance and reporting 
responsibilities will increase.  There is currently no plan or ability to meet these increased responsibilities 
under the existing funding and staffing scenario.   


2.3.2 Lake Tahoe Total Maximum Daily Load 


The County must meet five-year incremental milestones of sediment load reductions from runoff at Lake 
Tahoe.  This requires implementation of more WQIPs, more road miles swept, and more individual 
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homeowners (private parcels) to reduce the runoff directly from their properties. Each successive action 
includes the inspection, monitoring, and maintenance protocols detailed in the Road RAM or BMP RAM, 
results from which are reported at prescribed frequencies in the online LTInfo Lake Clarity Tracker.  These 
activities are necessary to stay in compliance with the Interlocal Agreement between the County and NDEP.  
As detailed in the SLRP, these actions have been identified for each milestone, and will be implemented when 
the CIP is adopted and funded.  While many projects have been implemented by individual GIDs, the 
inspections, maintenance and reporting activities are still the responsibility of the County through the Interlocal 
Agreement (ILA).   The 2016 SLRP (Appendix 3) details the costs associated with continued implementation 
of the program and anticipated ongoing costs.    The agreement between the County and NDEP precludes 
the individual GIDs from having an ILA which would require them to perform the water quality modelling, 
perform inspections and maintenance, and the annual reporting activities. 


2.3.3 NFIP Community Rating System 


Flood insurance policy holders in the County currently benefit from a 20% discount on their annual premiums 
due to the County’s designation as a Class 6 CRS community.  The County spends a significant amount of 
time conducting activities for this program.  Maintaining that rating became more difficult when the CRS 
Coordinator’s Manual was updated in 2022 and the requirements increased. Since points are evaluated on a 
5-year cycle, the most recent CRS program audit reduced the number of points the County received. The 
reduction was not enough to downgrade the rating, however the new manual created additional burden to the 
previous documentation and reporting process for this program.  More activities will be needed for future audits 
to make up the points lost in the manual update.   


Although a Class 6 rating is a significant achievement and is within the top 1% of communities (Figure 11), a 
rating increase to a Class 5 would result in an additional 5% for a total 25% discount on premiums. An analysis 
of the current activities and level of documentation may help the County determine the most efficient 
distribution of activities to maintain the current number of credits for a Class 6, or assess whether the cost 
expenditures and staff time associated with improving to a Class 5 is realistic or economically feasible.  Figure 
11 depicts all the CRS communities in the United States.  


2.4 Summary of Program Responsibilities 


As it stands, the stormwater program can effectively manage the existing demands, but the County is still 
vulnerable to flood damages, and does not have the capacity to meet regulatory expansions at the current 
level of distribution out of the County’s General Fund. As development continues to occur, no amount of 
maintenance will be sufficient for a system that is under-capacity.  


In coordination with Carson Water Subconservancy District and FEMA, for over 10 years the County has 
invested in evaluations of existing flooding and drainage hazards that pose a threat to health safety and 
welfare of the county and public, and proposed long-term solutions to protect people and infrastructure from 
certain anticipated storm and hazardous conditions or scenarios. Only one of these proposed projects has 
been implemented to date, for which construction was the result of litigation by residents due to the perceived 
County’s inability to secure or commit funding to solve the repeating problem.  This was a $1,075,000 project 
funded by county and insurance policies due to the litigation filed by the residents of the Johnson Lane area. 
The spring and summer floods of 2023 again brought increased public pressure to implement more solutions 
and to propose solutions in previously unstudied areas. The following sections will describe how the 
Stormwater Program will prepare for future needs by conducting watershed studies, prioritizing and 
implementing CIPs, collaborating with key stakeholders with common goals, and securing a reliable funding 
source to carry out these projects and tasks.  
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3. Watershed Studies 
The Douglas County Stormwater Program provides for the health and safety of residents by ensuring 
stormwater can be collected and conveyed safely away from people and structures, or treated to prevent water 
quality degradation of lakes and streams.  This requires operation and maintenance of stormwater, flood 
control, and water quality infrastructure.  Stormwater management – managing the water that runs off the land 
surface from precipitation events – includes dealing with large-scale riverine floods, alluvial fan flooding, post-
fire debris flows and flash floods, and protecting water quality as the runoff travels across urbanized or paved 
surfaces.   


The type of stormwater issue or flood risk is based on location within a watershed.  A watershed is an area 
of land that drains all rainfall to streams or to a common watershed outlet; i.e., a drop of water that falls 
within the watershed boundary has the capacity to reach the outlet.  The Carson River watershed is 184 
miles, from high in the Sierra Mountains to the Carson Sink (Figure 13).  Within this overarching watershed 
are numerous hydrologically distinct smaller watersheds (Figure 14).   Individual watersheds vary as a 
function of slope, land cover, soils, vegetation, and geology; these characteristics determine the type of 
flooding that will occur:  alluvial fan, riverine, debris, or mud flows. Overbank flooding along the Carson River 
can be a result of rain-on-snow events in the upper watershed; sustained high flows due to warm spring 
runoff;  or inputs from flash floods on tributaries.  These floods have had a devastating impact in the Carson 
Valley, where nearly 10 large scale flood disasters have impacted the community since it was settled in the 
1860’s (See Timeline, Figure 1).  Floods in 1950, 1955, 1962, 1997 and 2005 caused widespread damage 
to the farms, ranches, roads, bridges and other infrastructure, including the “golf course levee” (Gardnerville) 
and the historic irrigation Dangberg reservoirs.  The year 2023 again brought significant flooding due to a 
fast-paced melt of snow following an above-average precipitation winter.  The golf course levee again was 
under threat of imminent failure, and the irrigation storage reservoirs were inundated and damaged, both 
requiring emergency actions to prevent significant damage.   


As the community footprint expanded beyond the low-lying lands along the Carson River to the adjacent 
hillslopes, more development became subject to flooding, and more runoff from urbanized areas entered the 
lakes and rivers.  While there have always been widespread reports of the significant damage due to riverine 
flooding, alluvial fan flooding in Douglas County was not documented until the 1990s.  This wasn’t because it 
wasn’t happening, but because the area hadn’t been built upon yet.  Flood damage is typically only reported 
if it impacts life or property.  Alluvial fan flooding occurs when thunderstorms in the hills produce rain and the 
storm flow are carried to a canyon outlet where the discharge spreads out creating a ‘fan’ formation. Alluvial 
fan floodplains are not easily predictable, carry high velocity flows, and often carry sediment and result in a 
high risk of flood damage.   Since the 1980’s, there has been significant development on the alluvial fans all 
along the base of the Pine Nut Mountains, resulting in more residents susceptible to the damaging impacts of 
these flood events. Development in floodplains is regulated in these areas, however if an area is not mapped 
within a floodplain it will not be restricted.  


This section presents a compilation of the flood risk studies that have been conducted in many of these 
watersheds.  These studies were performed to identify the type of risk, the area prone to that risk, and 
proposed mitigation projects.  While the watershed studies conducted to date and evaluated in this plan are 
predominantly concerned with reducing flood risk, stormwater management in the Lake Tahoe basin and 
watershed areas have a related but separately distinct focus on water quality.  In addition to tangible, on the 
ground solutions, there are also administrative actions to prevent or inform flood risk to prevent further damage 
or losses such as outreach and education activities. 
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Figure 13 - Carson River Watershed stretches 184 miles from Alpine County, to the Carson Sink.  
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Figure 14 - USGS Watersheds 
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3.1 Existing Watershed Studies 


Property damage as a result of floods in Douglas County has been reported since the 1880’s, both from 
riverine flooding (Carson River), and as a result of alluvial fan or debris flows from steep canyons (Pine 
Nut Mountains, Genoa, Topaz).  In an effort to identify projects to mitigate or prevent flooding in these 
repetitively flooded areas, Douglas County has partnered with Carson Water Subconservancy District 
(CWSD) to acquire FEMA grant funds to perform flood risk studies in many watersheds.  These studies 
identify the type of flood risk, the area prone to flooding, and proposed mitigation projects.  The 
outcome of the study is generally an area drainage master plan (ADMP), comprised of one or more flood 
mitigation or control alternatives, and include conceptual or 15% design plans and cost estimates.   
Projects and alternatives are named as potential capital improvement projects (CIP), evaluated and 
ranked for future implementation by the jurisdiction or agency.  Funding for a selected solution can be 
secured to advance the conceptual plans and cost estimate to 100% design plans with associated 
expected funding for construction.    


3.1.1 Carson Valley and Topaz Lake 


The watersheds that have been specifically identified and evaluated for flood risk and drainage master 
plans include Alpine View Estates, Johnson Lane, Buckeye Creek, Pine Nut Creek, Ruhenstroth, and 
Topaz Lake.   As a result of each watershed study, a mitigation strategy or Capitol Improvement 
Project(s) (CIP) have been identified, a list of which can be found in Table 6.  A brief description of the 
areas and projects follows. 


JOHNSON LANE AREA DRAINAGE MASTER PLAN (JE FULLER, 2018) 


The JLADMP presented five alternatives with 15% design and cost estimates for flood mitigation in the 
Johnson Lane Area affected by alluvial fan flooding.  The Pine Nut North alternative was advanced to 
100% design and implemented in 2023.  There are four remaining alternatives or CIPs for flood 
protection in the lands to the east of the community that would benefit many additional residents and 
infrastructure.   


BUCKEYE CREEK REGIONAL DETENTION POND FEASIBILITY STUDY (RO 
ANDERSON, 2014), AND BUCKEYE CREEK FLOOD MITIGATION STUDY (JE 
FULLER, 2023) 


The first Buckeye Creek Study was conducted to determine the potential for a flood control reservoir 
for Buckeye Creek and Airport Wash flows located on the Douglas County Sewer Improvement District 
(DCSID) site.   The Buckeye Creek Flood Mitigation Study (JE Fuller, 2023), evaluated how to reduce 
the effective Buckeye Creek 100-year discharge as much as feasible, presenting a conceptual design of 
a large flood control basin.    Potential locations for flood mitigation basins, and the proposed Muller 
Parkway alignment, along with an alternative location for the proposed flood control basin were 
presented. A Phase 2 study is currently being pursued to identify the feasibility of routing a portion of 
Buckeye Creek to the north to an abandoned reservoir to evaluate if that is a more cost-effective 
solution to the flood control basin on Grandview Estates HOA property.    


PINE NUT CREEK BASIN FEASIBILITY STUDY, (KIMLEY HORN, 2023)  


Initiated by Douglas County, this study sought to determine the feasibility and cost of proposed drainage 
infrastructure along Pine Nut Creek upstream of the primary irrigation diversion ditch “Allerman Canal” 
to reduce the risk of flooding downstream. The goal of the study was to determine the required storm 
water infrastructure upstream of the primary irrigation ditch (Allerman Canal) to limit Pine Nut Creek 
to the capacity of the Upper Allerman and Lower Allerman Canals and eliminate the breakout runoff 
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west of the Lower Allerman Canal.  The study provided a feasibility level planning study for the 
proposed storm water infrastructure for Pine Nut Creek upstream of Allerman Canal.  Stormwater 
basins were proposed for seven (7) alternative sites and one dam site.  


SMELTER CREEK - RUHENSTROTH AREA DRAINAGE MASTER PLAN, (JE FULLER, 
2021)  


This study identified and evaluated flooding and sedimentation hazards within the project area, developed 
concepts for all-weather access crossings of Smelter Creek for existing conditions, and identified flood hazard 
mitigation alternatives to minimize the impact of flooding to the community.  The Smelter Creek alternatives 
include siting of a large detention basin on Smelter Creek, and downstream channel and culvert 
improvements.  There are also two flood mitigation alternatives presented for an unnamed tributary through 
the southern portion of the Ruhenstroth area.    


ALPINE VIEW ESTATES DRAINAGE MASTER PLAN, (JE FULLER, 2019)  


This study of the unincorporated community of Alpine View Estates and its watershed drainage area was 
conducted to evaluate and identify existing flooding hazards and developed a series of potential drainage 
improvements with the goal of reducing the hazards identified. Three alternatives were presented for 
improvements to the drainage system in this area.   


SOUTH DOUGLAS COUNTY/TOPAZ LAKE (RO ANDERSON, 2015) 


The community at Topaz Lake is located about 30 miles south of Minden/Gardnerville.  Maintenance work by 
county crews is a significantly greater task than in the Carson Valley because heavy equipment must be 
transported from the maintenance yard at the airport.   A drainage study has been conducted for this 
community to improve drainage due to local flooding as a result of aging or undersized infrastructure.  
Implementation of these improvements would benefit the residents and place less demand on County 
maintenance resources.   


Table 6 – Project Alternatives 


Project ID Project Name 


101 Rain/Flow gauges 


Alpine View Estates  


1001 Bavarian Drive and Zurich Court 


1002 Between Bavarian Drive and Jacks Valley Road 


1003 Cul-de-sac on Bernese Court 


Buckeye Creek  


2001 Buckeye Creek Grandview Detention Basin 


2002 Buckeye Road 36" pipe/box culvert (Upper Allerman) 


2003 Crossing at Buckeye Road and Martin Slough 


2004 Buckeye Creek Detention Basin on DCSID Site 


Johnson Lane  


3001 Hot Springs Buckbrush (100-yr) 


3002 Pine Nut South (25-yr) 


3003 Unnamed Wash A (25-yr)  


3004 Pine Nut North (25-yr) (Completed) 


3005 Pamela Place 


3006 Johnson Lane Wash Dam 


Fish Springs  


4001 Mel/Myers Basins  
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Project ID Project Name 


4002 Pine Nut Creek Dam  


4003 Bently Basins   


4004 Janelle Basin  


4005 Denmar Basin  


4006 Redhawk Basin 


4007 Syphus Basin East (upstream) of Allerman Canal  


Smelter Creek/Ruhenstroth  


5001 Phase 1 Sediment Basin upstream 


5002 Phases 1-8 (25-yr)  


5003 Unnamed Tributary,  Alternative 1 (25-yr Storm Drain) 


5004 Unnamed Tributary, Alternative 2 (25-yr Basin) 


Other County Areas  


6001 Topaz Lake 


7001 East Valley Dip Section (Pine Nut Road) 


7002 Waterloo Culvert Crossing at the Cottonwood Slough 


7003 Buckeye Rd at Martin Slough 


 


3.1.2 Lake Tahoe 


Generally, development at Lake Tahoe evolved around a defined creek.  Stormwater runoff  from roads 
and disturbed areas then entered the adjacent creek and flowed into the Lake, carrying sediment and 
pollutants associated with urban activities with resultant negative impacts to water quality.    The 
advent of the Lake Tahoe TMDL caused significant efforts to prevent, detain or treat runoff prior to 
entering the Lake.  Implementation of Water Quality Improvement Projects (WQIPs) at Lake Tahoe 
requires on-going inspections, maintenance and reporting actions to verify and document the 
incremental TMDL sediment load reductions.  Engineering evaluations have been performed within 
many of the GIDs and other small communities to identify feasible locations at which to construct a 
project.  These have led to construction of numerous WQIPs within Douglas County at Lake Tahoe, in 
large part due to widely available state and federal grant funding dedicated to Lake Tahoe to implement 
the TMDL.  This grant funding has been secured with matching Douglas County funds for project design 
and implementation.  Figure 19 shows the areas at Lake Tahoe for which a WQIP project has been 
implemented (Table 7).   Table 7 lists projects for which a) a WQIP has been implemented and is 
receiving TMDL Credits,  b) a WQIP has been identified for implementation, and c) WQIPs that were 
implemented prior to 2004 that could be retrofitted for future TMDL credit.   


Table 7 – Completed and Planned Lake Tahoe TMDL Projects 


a) Completed Projects b) Proposed Projects c) Pre-2004 Projects  


Burke Creek Highway 50 Crossing  Lower Kingsbury WQIP Hidden Woods 


Cave Rock WQIP Marla Bay/Zephyr Heights WQIP Elks Point 


Kingsbury Grade GID Road Operations  Lower Kahle 


Kahle Basin WQIP   


Lake Village WQIP Phase 1   


Lake Village WQIP Phase 1a & 1b   


Lakeridge WQIP   


Logan Creek WQIP   


Oliver Park WQIP   


Warrior Way WQIP   
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Figure 15 - Carson River and Irrigation 
Ditch Intersection 


 


 


 


 


Figure 16 - Kahle Water Quality 
Basin – Lake Tahoe 


 


 


 


 


 


Figure 17 - 1955 Flood 







 


Douglas County, Nevada          8 
DRAFT FINAL Stormwater Master Plan 


 


Figure 18 – Existing watershed study locations. 
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Figure 19 - Lake Tahoe TMDL Projects 
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3.2 Areas of Future Growth or Increased Risk 


While flood risk studies have been conducted on watersheds that have repeatedly experienced damaging 
flood events, there are other areas in the County for which improved infrastructure would prevent or minimize 
flooding or provide water quality benefits.  These include areas that require more frequent maintenance due 
to culvert or channel clogging, areas prone to new risk of flooding due to development or hazard (post-fire).   


The following is a brief description of studies that could be conducted to prevent or remediate the concerns:    


 Floodplain delineation. As part of its commitment to the NFIP, the County must implement and enforce 
floodplain management and development regulations in mapped floodplains. In areas of the County 
where flooding has become a growing concern but for which there are no flood hazards mapped, 
including these areas as part of FEMA mapped floodplains would lead to reduced risk of flooding due 
to reduced hazard.  The past 10 years of flooding has raised awareness that development in flood 
prone areas should be discouraged, and the County can proactively get ahead of unwise development 
with flood risk studies.  


 Drainage infrastructure improvements. Many County roads have undersized and/or aging drainage 
infrastructure for which county staff must regularly respond due to post-storm runoff and sediment 
loads.  Culverts and channels clogging leads to overtopped roadways, road damage and closures, 
and in some cases has prevented access to residents for critical support services.  


 Area drainage master plan. Mitigation alternatives could be designed and constructed to reduce 
ongoing risk in developed areas in a designated floodplain that experience flooding.    


 Private/public infrastructure conflicts. Intersections of private and public infrastructure where the 
designed capacity cannot convey or store the extra commingled water and becomes constriction or 
choke points. This also leads to overtopping, flooding, and in many cases prevents the water from 
being conveyed downstream to its intended end user who thereby suffers economic damage   


 Post-fire watersheds.  Burned areas are left with little to no vegetation and hydrophobic soils making 
them susceptible to debris flows and flash floods. 


 TMDL Watersheds.  At Lake Tahoe, GIDs or County property have been identified for which water 
quality improvement projects could be implemented to meet TMDL requirements.   


 Additional projects or studies that support County-wide floodplain management activities.  


County staff have identified potential projects and 
study areas that meet these future or current risk or 
hazard scenarios, a compilation of which can be found 
in Table 8 and Figure 21.  Areas of potential high risk 
due to future development or land transfer are shown 
in Figure 22.   These potential projects have been 
prioritized with the same general criteria used herein 
to rank projects for implementation. The County 
should seek funds for a flood risk or drainage 
improvement study, and then move the resultant 
design alternatives to the Capital Improvement Project 
list for ultimate prioritization and implementation.   


 


Figure 20 - East Valley Road closure during flooding 
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Table 8 – Emerging flood risk or drainage improvement project areas  


 Location  Project Type and Benefits  


1 Waterloo Lane culvert 
crossing at Cottonwood 
Slough 


Drainage design study to evaluate existing drainage infrastructure 
under Waterloo Road; culverts in place are undersized and one is not 
installed; this road closure affects ability of residents to access the 
Emergency Evacuation Shelter that is set up at the Senior and 
Community Center; high maintenance and irrigation ditch conflicts 


2 CRS consultant study Evaluate existing CRS documentation and reporting protocols to 
improve CRS class or streamline responsibilities  


3 Buckeye Wash Feasibility 
Phase 2 


Feasibility/flood hazard mitigation study to potentially route water 
north instead of large detention basin upstream;  


4 Complete NEPA for Pine 
nut creek dam 


Environmental documentation required to secure permits for 
construction of detention basin on BLM land 


5 Sawmill Pine Nut Road 
Wash Study - Upstream 
storage 


Flood risk study to determine alternatives such as detention basins 
upstream to mitigate flood damage to private property, home and 
roads 


6 Big Ditch Flood risk and drainage design study to evaluate improved drainage 
infrastructure to prevent roadway overtopping on Centerville; high 
maintenance and sedimentation issues 


7 Muller/Virginia Ranch Rd 
Culvert 


Flood risk and drainage design study to evaluate existing 
infrastructure that is undersized to convey flow; impacts roads, 
hospital and other care facilities near this location 


8 Stutler canyon Watershed flood risk and mitigation study to mitigate high 
sedimentation and flood risk at Foothill and Centerville; road closures 
affect travel to Lake Tahoe; uncertain of watershed area causing 
flood risk 


9 Leviathan Floodplain delineation and flood risk hazard analysis to prevent 
flooding for future development 


10 Marla Bay/Zephyr Heights Install a water quality improvement project such as detention basin to 
capture sediment to prevent from entering Lake Tahoe 


11 Holbrook Junction - 
Penrod  


Implement drainage design alternative for which engineering design 
has been completed; maintenance issue and private property 
damage to mobile home park 


12 Shena Terrace Wash Flood risk and drainage design study to identify mitigation 
alternatives to address roadway overtopping and closures 


13 TREGID Flood risk study to mitigate alluvial fan flooding from Minnehaha 
canyon flooding homes, property and washing out drainage system 
infrastructure.  


14 Airport Wash  Flood risk study to determine alternatives such as detention basin 
upstream to mitigate flood damage to roads, private property, 
agricultural fields, airport, and future development  


15 Complete NEPA on 
Ruhenstroth 


Environmental documentation required to secure permits for 
construction of detention basin on BLM land 


16 Holbrook Junction - 
Highlands 


Flood risk and drainage design study to improve drainage conditions 
in this area that is susceptible to post-fire mudslides; impacts private 
property and roads damaged/closed 


17 Lower Kingsbury planning 
and design 


Install a water quality improvement project such as detention basin to 
capture sediment to prevent from entering Lake Tahoe 
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Figure 21 - Proposed Carson Valley Flood Risk/Hazard Identification Studies 
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Figure 22 - Areas of Future Risk due to Hazard or Development 
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4. Capital Improvement Projects and 
Prioritization 


4.1 Project Compilation 


An effective stormwater management program ensures public safety, environmental protection, and compliance 
with state and federally mandated regulatory requirements.   Sections 2 and 3 herein compiled regulatory program 
requirements and activities, mitigation project alternatives, and areas recommended for future study based on 
increased flood risk or hazard. Construction of flood control and/or water quality improvement projects are 
important parts in a stormwater management program.  However, in order for the County to proceed with any level 
of Capital Improvement Project implementation and make effective stormwater management decisions, it was 
necessary to rank and prioritize proposed projects for implementation.  To solve all problems everywhere all at 
once is clearly cost prohibitive.  Therefore, a method was developed to prioritize implementation of capital 
improvement projects, while maintaining existing program duties.  


The compilation of existing flood risk, water quality, and drainage improvement or mitigation projects (capital 
improvement projects), and project benefits can be found in Table 9.  Projects are organized within their respective 
watershed for easy reference and classification.   


Table 9 – List of Project Alternatives 


ID Project Alternative Project Type and Benefits 


101 Rain/Flow gauges Install monitoring equipment on the Carson and Walker Rivers and within 


the drainages areas of the Pinenut Mountains necessary to have advance 


flood warning; test hazard scenarios and mitigation tools (HAZUS); receive 


CRS Points, HMP action 


Alpine View Estates 


1001 Bavarian Drive and Zurich 


Court 


Install and upsize culverts to reduce roadway overtopping and flooding to 


adjacent properties  


1002 Between Bavarian Drive and 


Jacks Valley Road 


Install and upsize culverts/channels to reduce roadway overtopping and 


flooding to adjacent properties  


1003 Cul-de-sac on Bernese Court Improve culverts, drainage ditches, driveway culverts to reduce roadway 


overtopping and flooding to adjacent properties  


Buckeye Creek 


2001 Buckeye Creek Grandview 


Detention Basin 


Install detention basin to reduce risk of downstream flooding; Improve 


County conveyance infrastructure; reduces irrigation ditch conflicts   


2002 Buckeye Road 36" pipe/box 


culvert (Upper Allerman) 


Upsize culverts to reduce flood hazards in populated areas; ensures 


safe/effective conveyance away from infrastructure 


2003 Crossing at Buckeye Road and 


Martin Slough 


Install and upsize culverts/channels to reduce roadway overtopping and 


flooding to adjacent properties; irrigation ditch conflicts 


2004 Buckeye Creek Detention Basin 


DCSID Site 


Install detention basin to reduce downstream flooding 


Johnson Lane 


3001 Hot Springs Buckbrush (100-yr) Install detention/sediment basins and conveyance channels to reduce risk of 


downstream flooding; reduces risk to existing and future development 


3002 Pine Nut South (25-yr) Install detention basin to reduce risk of downstream flooding; reduces flood 


risk to existing development downstream 


3003 Unnamed Wash A (25-yr)  Install detention basin to reduce flood risk in area of future growth 


3004 Pine Nut North (25-yr) 


(Completed) 


Install detention basins to reduce risk of downstream flooding 


3005 Pamela Place Install detention basin to prevent localized flooding to homes and property 
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ID Project Alternative Project Type and Benefits 


3006 Johnson Lane Wash Dam Install dam to mitigate downstream flooding 


Pine Nut Creek 


4001 Mel/Myers Basins  Install detention basin to reduce risk of downstream flooding; reduces flow 


into irrigation channels 


4002 Pine Nut Creek Dam  Acquire property to install detention basin to eliminate overtopping of 


irrigation infrastructure; reduce downstream flood hazard; reduce 


maintenance burden post-storm 


4003 Bently Basins   Acquire property to install detention basins and culverts to mitigate flood risk 


to adjacent properties 


4004 Janelle Basin  Install detention basin to reduce downstream flood risk; Developer of 


property will construct basin and grant an easement accordingly 


4005 Denmar Basin  Acquire property to install detention basin to reduce downstream flood risk 


4006 Redhawk Basin Install detention basin to reduce risk of downstream flooding 


4007 Syphus Basin East (upstream) 


of Allerman Canal  


Acquire property to install detention basins to prevent irrigation channel 


overflows 


Smelter Creek 


5001 Phase 1 Sediment Basin 


upstream 


Install sediment basin to reduce risk of downstream flooding; reduce 


maintenance burden post-storm; improves drainage conveyance network 


through community  


5002 Phases 1-8 (25-yr)  Install and Upsizing Sediment Basin/Culverts/Channels to reduce flood risk 


in the community; strengthens/improves drainage infrastructure network 


through community 


5003 Unnamed Tributary, Alternative 


1 (25-yr Storm Drain) 


Install new and upsize existing basins, culverts, and channels to reduce risk 


of downstream flooding; regional solution to flooding 


5004 Unnamed Tributary, Alternative 


2 (25-yr Basin) 


Acquire property; Install and Upsizing Detention/Retention 


Basin/Channels/Small-scale basins/conveyance to reduce flood risk in the 


community; strengthens/improves drainage infrastructure network through 


community; regional mitigation solution 


Other County Areas 


6001 Topaz Lake Install and upsize existing culverts and channels to reduce risk of local 


drainage problems/flooding; reduces maintenance burden 


7001 East Valley Dip Section (Pine 


Nut Road) 


Upsize culverts to prevent frequent road overtopping; prevent roadway 


safety hazard 


7002 Waterloo Culvert Crossing at 


the Cottonwood Slough 


Design and construct upsized culverts for the Cottonwood Slough 


undercrossing of Waterloo Lane 


7003 Raise Buckeye, install box 


culverts at Martin Slough 


crossing 


Upsize culverts to prevent 100-year frequent flooding of the martin Slough 


from road overtopping the road and allow for this connection to 395 during 


emergencies; Reduces irrigation ditch conflicts 


4.2 Prioritization Methodology 


A review of the studies and proposed projects compiled in Section 3 resulted in identification of common goals 
and objectives.  The next step was to perform a comparative assessment to attempt to prioritize these projects in 
a way that ensured fairness and accountability to residents and properties throughout the County.  Based on the 
common goals and objectives, criteria were established that address property and safety, growth, flooding, water 
quality, maintenance demand, implementation potential and cost.  In order to prepare a ranked list of projects for 
implementation, it was necessary to develop quantitative and qualitative criteria and metrics to apply to the 
potential projects.     Similar criteria and methodology have been used in Stormwater Master Plans nationwide by 
AtkinsRéalis and others (City of Hillsboro, Oregon; City of Miami, Florida; County of Henrico, Virginia; etc.).  
County staff participated in three iterations of criteria review for applicability to the County goals, in line with the 
Douglas County Master Plan and Strategic Plan.  An overview of the final criteria and basis of scoring from 1-5 is 
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shown in Table 10.  By comparing the total scores for each project, staff can rank and prioritize projects based on 
a consistent set of criteria that directly reflects changing community needs.  The score for each individual criterion 
is assigned a weight based on relative importance, and the overall score of a project is the weighted sum of all 
the criteria.  Criteria selection and weighting can be re-evaluated as part of a Stormwater Master Plan update.   


4.2.1 East Fork Carson River Levee Issue 


Significant riverine flooding in 1997 and again in 2023 raised awareness of the potential failure of a levee structure 
of unknown origin or ownership.  Conflicting opinions of ownership (residents, the Carson Valley Golf Course) 
resulted in numerous entities contributing to repairing the breached levee in 1997, and again in 2023 to prevent 
another compromise of this structure that would have flooding of many homes, businesses and roads.   The levee 
is located along the East Fork Carson River adjacent to the Carson Valley Golf Course in the Gardnerville 
Ranchos. Initial research concluded that the levee was constructed by a rancher in the late 1800’s to avoid their 
fields from being flooded by the river.  


Currently there exists a neighborhood that has a subdivision map that dates back to 1965.  After the January 1, 
1997 flood event, the levee failed, resulting in the severe flooding of several homes in that subdivision. Douglas 
County, in conjunction with the Carson Water Subconservancy District (CWSD), Nevada Division of State Lands 
(NDSL), Gardnerville Ranchos GID, and Nevada Division of Environmental Protection worked together to secure 
funds to perform emergency repairs on the levee prior to the spring melt off that year.  In addition, some 
homeowners were able to structurally raise their homes out of the floodplain. Research shows that repairs were 
made once again in 2005-06 to repair the compromised levee once again due to damage caused by the high 
sustained flows on the Carson River. The levee was once again repaired in January 2024 due to sustained high 
flows during the 2022-23 winter runoff.  


The issue at hand with this particular levee is that no entity claims ownership of the structure.  Immediate action 
is hindered each time maintenance and repair is required due to the uncertainty of ownership or responsibility, 
despite that it acts as a flood control structure, protecting homes, business, and infrastructure from flood damage.  
Because it is above the high-water mark, the Nevada Division of State Lands does not have jurisdiction over it, 
as they would if it were below the high-water mark. The levee is located on the Carson Valley Golf Course property;  
however they were not the ones to construct it, as it was constructed prior to the existence of the golf course. 
When repair work was necessary in 1997 and again in 2023 to prevent imminent failure, funds were acquired from 
multiple sources to perform the repairs, a process that took months, and required approvals by the Board of 
County Commissioners before work could proceed.  This is at a detriment to those that are susceptible to flooding 
in the event of failure. Inaction or delay could lead to additional flooding, major property damage, life and safety 
issues, and access in or out of the properties during a flood event.  A funding mechanism must be in place to 
enable immediate 
repair regardless of 
ownership or 
responsibility.   This is 
a life and property 
safety issue without a 
procedure developed 
for an entity to facilitate 
and fund maintenance 
and repair of this levee 
in the future. 


Figure 23 - Levee 
along Carson River 
below golf course 
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Table 10 - Prioritization Criteria 
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4.3 Results and Conclusions 


Applying the prioritization criteria to the list of all proposed projects in Section 3 resulted in a general ranking of 
all alternatives as shown in Table 11.  In addition, prioritization within each primary area of concern was tabulated 
(Table 12), providing the County with options to address individual issues systematically over time without 
prioritizing one community over others. This is intended to be a “living” document and list of projects that will be 
updated on a 5-year interval to coincide with Master Plan and Strategic Plan updates.  Once projects are 
implemented, they are removed from the list, and as studies are conducted and new project alternatives are 
identified, they will be added to the list and ranked.   A map of these projects is included in Figure 25.   


This prioritized list of stormwater capital improvement projects recommended for design and implementation 
provides the County Commission established priorities for the County Manager and stormwater staff with a path 
forward to initiate stormwater, floodplain, and watershed protection activities in a fair and comparable way. 
Prioritization of projects will also facilitate funding requests during the budget cycle with a CIP projects list to 
confirm the priorities year to year. Once a stable funding structure has been identified to fund the stormwater 
program and begin project implementation, the individual projects in this list will be analyzed for their funding 
ability or potential.   


Table 11 – Prioritized list of capital improvement projects 


Rank Table Heading 


1 101 - Rain/Flow gauges 


2 7002 - Waterloo Lane Box Culvert at Cottonwood Slough 


3 4001 - Fish Springs - Mel/Myers Basins  


4 4006 - Fish Springs - Redhawk Basin 


5 3004 - Johnson Lane - Pine Nut North (25 yr) (Completed) 


6 6001 - Topaz Lake 


7 2002 - Buckeye Road 36" pipe/Box culvert (Upper Allerman) 


8 5001 - Smelter Creek - Phase 1 Sediment Basin upstream 


9 3001 - Johnson Lane - Hot Springs Buckbrush (100 yr) 


10 4002 - Fish Springs - Pine Nut Creek Dam  


11 5003 - Smelter Creek - Unnamed Tributary,  Alternative 1 (25-yr Storm Drain) 


12 4003 - Fish Springs -Bently Basins   


13 5004 - Smelter Creek - Unnamed Tributary, Alternative 2 (25-yr Basin) 


14 5002 - Smelter Creek - Phases 1-8 (25-yr)  


15 7001 - East Valley Dip Section (Pine Nut Road) 


16 2003 - Crossing at Buckeye Road and Martin Slough 


17 4004 - Fish Springs - Janelle Basin  


18 3006 - Johnson Lane Wash Dam 


19 4005 - Fish Springs -Denmar Basin  


20 3005 - Pamela Place 


21 3002 - Johnson Lane - Pine Nut South (25 yr). 


22 2004 - Buckeye Detention Basin DCSID Site 


23 4007 - Fish Springs - Syphus Basin East (upstream) of Allerman Canal  


24 2001 - Buckeye Creek Grandview Detention Basin 


25 3003 - Johnson Lane - Unnamed Wash A (25 yr)  


26 1001 - Alpine View Estates - Bavarian Drive and Zurich Court 


27 1003 - Alpine View Estates - Cul-de-sac on Bernese Court 


28 1002 - Alpine View Estates - between Bavarian Drive and Jacks Valley Road 
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Table 12 – List of prioritized projects by area 


Area  Project Alternative 


Tier 1 


Johnson Lane 3004 - Johnson Lane - Pine Nut North (25 yr) (Completed) 


Ruhenstroth 5001 - Smelter Creek - Phase 1 Sediment Basin upstream 


Buckeye Creek 2002 - Buckeye Road 36" pipe/Box culvert (Upper Allerman) 


Fish Spring 4001 - Fish Springs - Mel/Myers Basins  


County 101 - Rain/Flow gauges 


Tier 2 


Johnson Lane 3001 - Johnson Lane - Hot Springs Buckbrush (100 yr) 


Ruhenstroth 5003 - Smelter Creek - Unnamed Tributary,  Alternative 1 (25-yr Storm Drain) 


Buckeye Creek 7001 - East valley Dip Section (Pine Nut Road) 


Fish Spring 4006 - Fish Springs - Redhawk Basin 


County 7002 - Waterloo Lane Box Culvert at Cottonwood Slough 


Tier 3 


Johnson Lane 3005 - Pamela Place 


Ruhenstroth 5004 - Smelter Creek - Unnamed Tributary, Alternative 2 (25-yr Basin) 


Buckeye Creek 2003 - Buckeye at Martin 


Fish Spring 4002 - Fish Springs - Pine Nut Creek Dam  


County 6001 - Topaz Lake 


Tier 4 


Johnson Lane 3002 - Johnson Lane - Pine Nut South (25 yr). 


Ruhenstroth 5002 - Smelter Creek - Phases 1-8 (25-yr)  


Buckeye Creek 2001 - Buckeye Creek 


Fish Spring 4003 - Fish Springs -Bently Basins   


County  


 


 


 


 


Figure 24 - Flooding overtops Buckeye Road 
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Figure 25 - Proposed Carson Valley Stormwater Capital Improvement Projects 
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5. Stakeholder Considerations 
When a program effectively identifies and collaborates with its stakeholders, there are benefits to both parties. 
Stakeholders of the Stormwater Program in Douglas County share common goals such as public health and 
safety, maintaining infrastructure, preserving water quality, and keeping costs low and efficient. Stakeholder 
partnerships allow the County to gather information needed to plan and implement projects effectively, generating 
buy-in from the community and coordination with County staff to perform maintenance on commingled 
infrastructure. Communication and collaboration enable community leaders to make more informed decisions.  


An effective stormwater management program with CIP implementation requires program funding, funding 
partnerships, and coordination with landowners or other stakeholders to adequately cover the maintenance 
activities. The adjacency, encroachment, and commingled nature of private and public stormwater infrastructure 
in Douglas County requires an approach that considers the impacts or benefits to all partners. Nearly 15 years of 
collaboration of the 113 projects implemented in Douglas County at Lake Tahoe demonstrates how partnerships 
with the GIDs and County can be successful. Infrastructure that is maintained by County staff is shown in Figure 
30.  


Key stakeholders to the Stormwater Program are discussed herein to emphasize the importance of continued 
collaboration and to establish an on-going alliance with the ranchers in the flood-prone areas all working towards 
a common goal and better stormwater management.  


As described throughout this document, stormwater issues affect everyone in the County in some way or another.  
Stormwater management includes flooding and water quality concerns as a result of storm runoff, and this must 
be financially managed to ensure protection of life health and safety, safety of property and protection of the 
environment. Residents in Douglas County are impacted by at least one of the following: 


 Direct flooding: properties are inundated by floodwaters and receive property/structural damage, or 


 Indirect flooding: Properties or residents may not be directly impacted by rising floodwaters, but roads 
or schools may be closed. Emergency services may be delayed or unable to respond in a timely 
manner due to flooded roads or evacuation response, access to and from homes and services within 
the community during these events, and  


 Stormwater quality:  This action has been mandatory at Lake Tahoe since for at least 20 years. The 
Lake Tahoe TMDL is the water quality program that requires every jurisdiction around the lake to 
perform certain activities to improve lake clarity. As improvements are constructed, maintenance 
obligations increase. 


The County and other entities and property owners have long had informal partnerships to address certain 
stormwater concerns.  At Lake Tahoe, water quality improvements have been made within GID boundaries, 
assisting the County to meet regulatory requirements.  Without these partnerships, GIDs would be required to 
hold their own ILA and model their pollutant load reductions to Lake Tahoe. Irrigated agricultural land provides 
the County with an economic base, provided water and lands resources are functional, including 
drainage/irrigation ditches. The County recognizes the importance of these stakeholders and relationships and 
the valuable asset they are when managing stormwater quality and quantity.  In the future, it will be essential to 
continue to coordinate effectively with these stakeholders.  


The impacts of flooding from the Pinenut Mountains continue to impact communities downstream (Ruhenstorth, 
Buckeye, East Valley, Johnson Lane) due to the intersection of the ditch network along the entire valley from north 
to south, as shown in Figure 28. 
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5.1 General Improvement Districts (GIDs) and Towns 


The purpose of a GID or Town is to seek autonomy from a municipality in services such as water, sewer, garbage 
collection, snow removal, and stormwater.  A GID or Town has the ability to collect money from its residents to 
perform the services.  In Douglas County, some services – such as the use of street sweepers or vacuum trucks 
– exceed the on-hand resources of the GID or Town.  In such cases, the GID or Town may contract with the 
County to perform the service.  Douglas County provides regular maintenance of stormwater infrastructure within 
the Town of Genoa and occasionally within the Towns of Gardnerville and Minden.  At Lake Tahoe, TMDL activities 
are performed within many of the GIDs.  However, the County has the legal responsibility for EPA compliance.  
The agreement directly with the County instead of an ILA with each of the GIDs simplifies the administration of 
the TMDL. Douglas County provides regular maintenance of stormwater infrastructure at Lakeridge GID, Logan 
Creek GID, and Cave Rock GID.  The agreement stipulates the following activities that must be regularly 
performed to remove sediment from road surfaces and sediment-trapping BMPs, such as: 


 Sediment Load Reduction Plan (SLRP): A SLRP was initially prepared in 2016 documenting the actions 
that the County must perform to demonstrate that the target load reductions are being achieved. The plan 
is updated every 5 years to track load reduction progress.  


 Pollutant Load Reduction Model (PLRM): PLRM is a water quality model developed specifically for the 
Lake Tahoe TMDL to simulate sediment load reductions as a result of ongoing mitigation activities. A 
baseline PLRM model was developed that is used to model the load reduction associated with project 
implementation. This baseline model is updated every 5 years to account for load reduction activities as 
they are implemented.  


 BMP Rapid Assessment Method (RAM): Water quality BMPs (detention basins, etc.) must be inspected 
yearly and maintained to ensure a minimum of 75% capacity is available for infiltration or treatment of 
stormwater runoff.  There are specific protocols to inspect, document and report these measurements as 
detailed in the BMP RAM user manual. 


 Road RAM:  Road operations include sanding prior to winter storms for safe travel and sweeping the sand 
after the storm has passed. The County must coordinate with the GID to inspect the road surface prior to 
and after sand clean up.  Inspections must follow the procedures outlined in the Road RAM user manual 
and are reported on the online platform at least four times per year.  


 
Partnerships and collaboration with the County and GIDs have different benefits: 


 Continued regulatory implementation of the Lake Tahoe TMDL, and  
 Continued assistance from the County to help GIDs and Towns maintain their stormwater or drainage 


system infrastructure when the GID or Town is not able to perform or does not have the equipment to 
perform certain activities.  


5.2 Irrigation Network and Facilities  


Somewhat unique to the Carson Valley is an irrigation ditch network developed over 150 years ago to provide 
access to the river water in the newly settled lands in the County.  These ditches divert water from the Carson 
River through an integrated network of canals, sloughs, and ditches that spider-web across the Carson Valley.  
These ditches were designed to convey a certain amount of flow based on Alpine2 decreed water rights from the 
Carson River.  However, as the towns of Minden and Gardnerville grew around the ditches and farmlands, 
stormwater runoff was captured and conveyed into this drainage network. When the ditches and culverts are 
already at conveyance capacity either during the irrigation season or after storms, additional stormwater runoff 
can overwhelm them, causing localized flooding and road closures due to the systems backing up.  Sediment and 
debris entrained in the runoff fills in the drainage capacity of the ditches and impairs the control structures and 
causes culverts and pipes to clog and flood roads and other drainage facilities.   The impact of this encroachment 


 


2 Alpine Decree: https://www.cwsd.org/11347/ 
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onto and around drainage easements can cause conflict between the County, water rights holders, and residents 
when necessary maintenance cannot be performed.   


As part of this Stormwater Master Plan process, County staff coordinated meetings with the members of the 
ranching community in December 2023 and February 2024, to identify maintenance or access issues that lead to 
conflicts with residents or the County.  These meetings resulted in the identification of key areas where 
coordinated maintenance between the irrigators and the County would be beneficial to minimize 
irrigation/stormwater conveyance conflicts (Figure 29).  County stormwater program staff coordinated 
maintenance at numerous locations after these meetings; one result was the installation of a trash rack on the 
Cottonwood Slough under Waterloo Lane (Figure 26).   Partnerships between the County and these community 
members would foster collaboration and cooperation to effectively make drainage improvements, and conduct 
maintenance on existing channels.   Key issues identified for which competing uses between the irrigators, 
adjacent landowners, and the development community are as follows:  


Blocked drainage easements: 


 Parcel maps do not include all easements, therefore when large blocks of land are divided into smaller 
parcels, purchasers are not aware of the easement or of the requirement that the water right holder has 
the right to perform maintenance on the ditches on their property.  Such information isn’t known or 
conveyed by realtors. 


 Access to these easements sometimes requires law enforcement personnel to mediate conflicts 
between the landowner and the maintenance crew. 


 Easements around ditches for access and maintenance vary from 30-50’ to 100’ wide, but 
encroachment due to urbanization impedes maintenance access.  


 Abandoned or no longer utilized irrigation ditches that intercept flood flows (i.e., Upper Allerman Canal) 


Lack of coordination with developers: 


 Stormwater infrastructure designed for housing or commercial development can inadvertently intercept 
the irrigation flows, preventing them from getting to their rightful user. 


 Inadvertent direct alteration of the irrigation ditch can alter slope or capacity, restricting flow 
downstream.  


 Culverts under roads designed to pass irrigation flows can be insufficient to also carry stormwater flows.  
New or upsized culverts and drainage infrastructure under local and state roads must be constructed to 
effectively pass larger flows and prevent road overtopping, flooding and road closures.    


 Accumulation of trash in the ditches as they pass through town 
is an unwanted additional maintenance burden and eyesore.  


Similarly, Washoe County, including the City of Reno, has for decades 
relied on irrigation ditch systems such as the Highland, Last Chance, 
Steamboat, and Lake ditches to capture stormwater runoff from 
developed properties, in some cases having made direct connections 
of storm drains to outlet to these ditches.  But the historic ditches — 
some built more than 150 years ago — were designed to carry water 
from the Truckee River to agricultural lands, not to serve as storm drains 
for a major metropolitan areas or neighborhood developments.  This 
has led to these canals and ditches being overwhelmed by stormwater 
on several occasions in the past 20 years, with major issues having 
occurred as recently as 2005 and 2017, and this has caused significant 
flooding and major clean-up for some neighborhoods.   


Figure 26 - Trash rack installed in 2023 under Waterloo Lane as a 
result of meetings with agricultural community members 
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A 2017 Reno Gazette Journal3 article cited the then Public Works director to have said that construction of 
separate storm drain projects, so as to separate stormwater from irrigation ditches and no longer use these for 
stormwater conveyance, could well exceed $100 million.   


Facing that kind of price tag to construct separate storm drain systems, and perhaps better recognizing the value 
of utilization of existing irrigation ditches throughout the area, the City of Reno has entered into agreements with 
at least three of the 11 active ditch companies to ensure that more frequent maintenance and inspection occur.  
The same article cited that the City paid approximately $350,000 a year in total to certain ditch companies to 
ensure a relationship for the continued use of the ditches, and sought improved maintenance by the ditch 
companies.  While this does not solve the storm exceedance and capacity issues regarding use of existing ditches, 
it does defer the issue to a future time when storm drain master planning provides some alternatives, and seems 
to recognize the necessary partnership with ditch companies to continue conveying stormwater.   


5.3 Nevada Department of Transportation (NDOT) 


Growth and development in the County have led to several road building or widening projects within the County 
and in Carson City. NDOT partners with the County to effectively plan for the impacts of these projects on the 
existing drainage system where infrastructure intersects. Drainage infrastructure upgrades must be planned and 
implemented considering both downstream and upstream impacts. Upgrading the pipe size in one location means 
that downstream infrastructure will be overwhelmed if not similarly upgraded along with the upstream 
improvements.  When the County conveyances intersect the NDOT right of way, this infrastructure must be sized 
to convey the additional stormwater safely and adequately without causing flooding to the road or right of way.  
Such instances occur at Muller Lane and Highway 395, Highway 88 at the Carson River, Centerville Lane and 
Waterloo Lane at the West Fork of the Carson River, and the Lower Old Virginia Canal under Highway 395.  The 
County and NDOT must maintain an open line of communication when improvement projects are planned and 
implemented, similar to the improvement NDOT is making at the Ezell Ditch crossing at the Highway 395 and 
Toler Lane intersection.  The County designed the improvement, and NDOT was able to work in the design into 
their reconstruction project.   


In addition to planning and design, in the event when an immediate maintenance action is needed to prevent road 
flooding, there must be an understanding in place to allow the County to perform the maintenance in a reasonable 
time frame.  A Memorandum of Understanding (MOU) would allow for this immediate culvert cleaning or other 
need, without worrying about ‘red tape’ or financial accountability, in the event the County is able to perform the 
work before the state was able to do so.  


 


33 Reno Gazette Journal, Article by Anjeanette Damon, “Reno’s irrigation ditches fail during floods, damaging 
homes.” January 13, 2017.  Available online at https://www.rgj.com/story/news/2017/01/13/renos-irrigation-
ditches-fail-during-floods-damaging-homes/96374378/ 
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Figure 27 - 1963 Flood 
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Figure 28 - Overlap of watershed drainage with irrigation ditch network 
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Figure 29 - Agricultural and County Overlap
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6. Recommendations 
Overall, the County is able to meet its regulatory requirements with existing staff and resources. However, as new 
improvement projects are constructed and regulatory demands increase, there is an attendant increase in  
inspections, monitoring, maintenance, and reporting.  Additional measures must be taken to improve resilience of 
County residents. The recommendations in the SMP are as follows: 


 Adopt and fund the Stormwater program and proposed Capital Improvement Plan, 
 Conduct a CRS Class Advancement Study to evaluate 1) if a larger flood insurance discount could be 


obtained for residents of Douglas County, or 2) more effective utilization of existing credits to maintain 
current class 


 Revise the Ordinance (Title 20.50) to strengthen stormwater regulations as needed to gain additional 
CRS credits, and  


 Additional stakeholder coordination and communication in times of higher stormwater runoff events.  


6.1 Stormwater Capital Improvement Program 


The implementation of a CIP program that is properly staffed and funded is the most important tool for the future 
of the stormwater and floodplain management program within Douglas County.  The project list developed in 
Section 4 is a summary of the identified issues and projects that were evaluated as the most pressing for the 
County to implement. This list is intended to be updated as needed or as projects are completed or as priorities 
change. An implementation schedule is recommended as soon as a funding source can be identified, projects 
budgeted and grants can be matched and obtained. 


6.2 CRS Class Advancement Study 


Douglas County has been a Class 6 CRS community for approximately 15 years.  Maintaining this class requires 
a significant amount of staff time and Country resources but brings significant benefits to the County and its 
residents.  Because of changes to the documentation and reporting procedures, it is advisable that the County 
investigate the level of effort involved to move from a Class 6 to a Class 5 community. A Class 5 rating would 
increase the discount that flood insurance policy holders receive on their annual premiums from 20% to 25%. The 
community as a whole benefits from a CRS advancement due to the actions that would be taken to further reduce 
flood risk.  A cursory effort reviewing the amount of points the County is currently receiving for flood management 
activities was completed and identified two activity areas that may receive additional points, though not without 
significant effort. However, an analysis of the complete program could assess if this same level of effort, though 
under different actions or CRS activities, would garner the credits to attain and maintain CRS Class 5.  


CRS Activity 450 specifically provides credit for communities adopting regulations and undertaking planning 
efforts related to stormwater management, erosion and sediment control, and stormwater runoff water quality. 
CRS Activity 430 provides credit for communities adopting floodplain regulatory standards that exceed the 
minimums required under the NFIP. The County currently receives 32 points out of 755 possible for CRS Activity 
450, and 430 points out of 2,042 possible for CRS Activity 430. A formal study is recommended to provide exact 
estimates for increasing points awarded, but the following activities may be evaluated: 


 Review current regulations and assess the feasibility of adopting regulatory updates, revising language 
pertaining to the following areas: 


 Stormwater runoff peak flow, volume, and water quality improvement measures   
 Low-Impact Development (LID)  
 Private stormwater facility management  
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Floodplain management higher standards creditable under CRS, that the County already has in place but is not 
receiving credit for items or areas such as:  


 Substantial Improvement (SI)   
 Manufactured home elevation  
 Enclosures below structures  
 Evacuation plans for new residential subdivisions  
 Non-conversion agreements (Can't convert uninhabitable space (i.e. an unfinished basement or garage) 


into habitable space (finished, carpeted, refrigerator, tv etc) 
 Storage of hazardous materials  
 Assess the existing area drainage master plans (ADMPs) that identify specific actions and 


recommendations to improve the County’s credit.  CRS Activity 450 provides credit for Watershed Master 
Plans (WMP), but has very stringent criteria for the planning, technical analysis, regulatory, and funding 
aspects of the WMP that must be met to receive credit.  
 


Additional details on the CRS program point calculations for these Activities is included in Appendix. A full study 
is recommended assess the potential for additional points with more detail.  


6.3 County Development Code Revisions (Title 20.50) 


An important aspect of floodplain and stormwater management relies on construction or development standards 
designed to minimize or prevent flood threat. Title 20.50, Floodplain Management, should be evaluated to ensure 
sound standards that are in line with modern day building codes and safety practices are enforced. As stated 
previously, there are quantifiable benefits to adopting regulations for the CRS program as well. Revisions and 
updates to the local ordinance is a lengthy process, so only general recommendations are listed at this time. 
These measures could also be implemented less formally as a policy but will not carry the same effect.  


 Encourage adoption of an LID Ordinance 
 Incorporate LID principles into all development proposals to decrease stormwater runoff, improve water 


quality, and promote groundwater recharge 
 Adopt an ordinance for the consistent use of a hydraulic model for the Carson River system 
 Set measures to restrict building in floodplains 
 Increase setback requirements; Increase required freeboard 
 Increase compensatory storage requirements 
 Encourage or incentivize open space preservation 
 Adopt a stricter “No Adverse Impact” policy that limits increases in base flood elevation to less than 1 ft 


6.4 Additional Stakeholder Coordination 


Douglas County was established as a farming and ranching community over 150 years ago.  While in many 
communities in the western United States the use of the irrigation ditches has become a way of the past, their 
importance in the Carson Valley is still just as strong today.  However, there are now competing interests for water, 
unintended uses of the ditches to convey stormwater, and access and maintenance issues due to encroachment 
by new development and growth in the County.  Regional growth has also brought state highways, resulting in 
criss-crossing of roads, and public or private drainage infrastructure.  Effective communication and coordination 
must be maintained before, during and after flood events to ensure safe passage through the community and 
flooding is not exacerbated.  The following are steps that can be taken to improve or solidify these relationships.  


 NDOT MOUs – County agrees to perform maintenance and bills NDOT for work done 
 Irrigation Ditch Companies - Formalize an agreement where the County works with the ditch company 


and water rights landowners to maintain infrastructure  
 Levee Stakeholders – CVCD, Gardnerville Ranchos, Golf Course, NDOT. Establish a working 


relationship for involved stakeholders to take ownership and responsibility for the levee. Decide on a 
formal agreement for long-term maintenance.  
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Figure 30 - Douglas County Maintained Stormwater Infrastructure 
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Appendix A.  


A.1 Douglas County Stormwater Operations and 
Maintenance Manual 


A.2 NPDES Permit NVS040000 Fact Sheet 


A.3 Douglas County Sediment Load Reduction 
Plan 


A.4 NFIP CRS Class Review 
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