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1 INTRODUCTION

Natural environmental hazards associated with drainage and storm water runoff exist in all watersheds.
Development can adversely affect natural drainage and create flood and erosion hazards, unless
adequate planning and management rules are applied. Ttept@rivate and public property, and the
health and general welfare of the public, naturaillycurringdrainagehazards and potential hazards

related to development need to be identified, and appropriate development standards applied to
manage new develapent.

The Dayton Valley Area Drainage Master Plan (ADMP) identifies certain drainage hazards for the
watersheds in the study area. THevelopment guidelinesutlined in this document are a nen

structural component of an overall comprehensive flood mdzaanagement plan. Other flood

mitigation strategies may be implemented by developers or agencies, such as flood warning systems, at
risk property acquisition, or structural flood control measures. déelopment guidelineslentify

drainage issues, tcemmend development practices, identify required engineering analysis, and

describe best management practices for floodplain management and drainage engineEiguyel-1

shows thefocus area of the Dayton Vall&pMPand the contributingvatershed.

Implementation ofdevelopment guideline®r drainage hazards has been shown to reduce public
expenditures for structural flood control measures, decrease the level of maintenance needed for flood
control facilities, and lessen the need for acquisition of public fiffiway for flood control.In addition,
application ofdevelopment guidelineseduces the potential for flood damage to private and public
property andreduces the need for public funding for flood mitigation.

The guidelines presented in this document are intethido be usedy the County agencies as a tool in
assessing the flooding rigkpactsof future smalt (individual lot) and largeglmaster planned

community) scale developmentThe policies presented in the guidelines are intended to be used by the
County agencies at theirstiretion when deemed warranted during the permit review process. The
guidelines are intended to be used concurrently with data from the AfMietermine existing

conditions flood risk, and appropriate mitigation procedures. The guidelines are alsdedtémassist

the County agencies in determining when additional engineering analyses are needed for future
development approval.

Dayton Valleypevelopment Guidelinef
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1.1 BACK®OUND ANIRATIONALE

Historically, governmental agencies have developed floodplain management measures such as
floodplain ordinances, drainage ordinances, and development standards intended to mitigate the flood
impacts of urbanization. If these measures aot adequate or are not adequately enforced, the
consequences may include flooding of homes and businesses, displacement of existing natural flood
flows, increased flood depths, and flooding of lands previously not in a floodplain. The adverse impacts
of urbanization on drainage often include the following:

1.1.1 More Frequent Flooding

As the land area within a watershed is converted from natural rangeland to rooftops and pavement, less
rainfall infiltrates into the ground and more rainfall becomes runofisThasults in more frequent runoff
events and increased nuisance flooding.

1.1.2 Larger Flood Peaks

The change from natural pervious land surfaces to urbanized impervious surfaces also causes the size of
floods to increase, as more runoff leaves the watershddbhanized watersheds generate not only large

flood peaks, but also larger flood volumes and floods of longer duration, both of which increase flood
damages. As flood peaks increase with urbanization, existing drainage structures become inadequate
and hare a greater risk of failure.

1.1.3 Scour and Erosion

Because more land area is covered by homes, streets and landscaping as a watershed urbanizes, the
natural sediment supply to streams is decreased, which causes floods to be more erosive. This erosion
leadsto loss of homes, property and farmland due to riverine bank erosion, scour damage to bridges,
and adverse impacts to flood control facilities and natural river habitat.

1.1.4 Flow Diversion
Unmanaged development can block natural flow paths, diverting fuoefard areas that were
previously not flooded.

1.1.5 Flow Concentration

Development in riverine or sheet flow floodplains blocks natural overland flow paths, concentrating
runoff through narrower conveyance corridors. Flow concentration leads to highet fleaks, higher
flood velocities, and accelerated scour and erosion.

1.1.6 Expanded Floodplains

Increased flood peaks and flow diversion increase flood water elevations and expand floodplain widths,
inundating properties previously safe from flooding and expanding the number of homes and business
at risk for future flood damage.

1.1.7 Reduced Surface Stage
Reducing surface storage area by grading individual lots to reduce ponding areas or soggy soils, by
erecting structures within former ponding and floptione areas, increases both the peak flow and the

Dayton Valleypevelopment Guidelinef
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volume of runoff generated by a given storm, andymalso result in a loss of vegetation that further
increases runoff rates.

1.1.8 Decreased Ground Water Recharge

Increased impervious surface area in an urbanized watershed inhibits ground water recharge and
reduces soil moisture, with adverse consequencesmg-term water supply, subsidence, and
vegetation.

1.1.9 Loss of Riparian Habitat
Increased erosion due to increased flood peaks and reduced sediment supply leads to degraded habitat
along river corridors, with adverse impacts to wildlife and public recreation.

Adherence to thalevelopment guidelinewill lessen the adverse impactswbanization and decrease
the cost of flooding for the public.

1.2 OBJECTIVES

Communities develop drainage ordinances, policies, and standards with the intent to mitigate/minimize
flooding impacts due to urbanization of a watershed. The overall objectiveechABMPdevelopment
guideliness to minimize the occurrence of losses, hazards, and conditions adversely affecting the public
health, safety, and general welfatieat occur due to flooding

The general objectives of thievelopment guidelineigclude the bllowing:

1 Enhance public safety by guiding development in the watershed to protect current and future
residents from the effects of flooding.

1 Reduce adverse drainage impacts due to development in the watershed by guiding activities of
new construction.

9 Gude future development in a manner consistent with the floodplain management objectives
of Dayton Valley.

The following specific objectives were established to guide the development of criteria and the means of
implementation:

91 Developdevelopment guidelingthat have been tested on the actual environmental and
development conditions within the study area.

1 Developdevelopment guidelinesonsistent and compatible with existing statutes, ordinances,
and regulations.

9 Limit thedevelopment guideline® solely hose necessary to address waterskskcific
problems not adequately covered by existing Floodplain and/or Drainage Regulations.

The proposedevelopment guideline®r the Dayton Valley ADMP are consistent with the general and
specific objectives set fdmtabove.

Dayton Valleypevelopment Guidelinef
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1.3 AUTHORITY

1.3.1 National Flood Insurance Program

Under the National Flood Insurance Program (NFIP), federal laws require the State of Nevada, Lyon
County, Storey County, and the Carson Water Subconservancy District (CWSD) to manage and regulate
all devdopment in flood zones. The NFIP regulations are outlined in the Code of Federal Regulations (44

CFR ChapterRart 5980).

1.3.2 Nevada Revised Statutes
Local governmental entities are limited in their powers to those expressly granted by the State, as
codified in the Nevada Revised StatuitéNRS).

1.3.3 Local Drainage Regulations
Any development within Lyon County or Stofegunty is subject to the drainage regulations within
which the development is proposed.

1.3.4 Local Jurisdiction Hazard Mitigation Pl&ocuments:
- Lyon County Mulijurisdictional Hazard Mitigation Plag2018:

Section Eight Mitigation Strategy Goal 3 (AiB8A- 3C): Reduce the possibility of damages
and losses due to dam/canal failure.
Goal 7 (Actions 7A7K): Reduce the possibility of damages
and losses due to flooding.

- Storey County Hazard Mitigation Pla2015:

Section Eight Mitigéon Strategy Goal 4 (Actions 44C): Reduce the possibility of damages
and losses due to flood and flash flood.

I https://www.leg.state.nv.us/NRS/

Dayton Valleypevelopment Guidelinef
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2 DEVELOPMENBUIDELINES

2.1 F.OODPLAINS ANBPECIAICONSIDERATIOAREAS

2.1.1 General Considerations
Development guidelines for the following types of natural hazards are presented in this chapter:

I Section2.2 Rivering=looding

1 Section2.3. Distributary and Split Flow Areas
1 Section2.4: Alluvial Fans

1 Section2.5. Sheet Flow

For each hazard type, a definition and example photographs are provided, several key technical
references are provided, followed by the hazard spediicelopment guidelinesA generalized map of
the flooding hazard types within the ADMP is showRigure2-1. One of the flooding types shown in
Figure2-1is Development Modified. These are areas where devetyrhas significantly altered the
natural drainage pattern. These areas fall under County drais&agelards anardinance
requirements.

For any specific development parcel in the ADMP study area, general information regarding flood
hazards impacting #hsite can be identified using the ADMP RIDmodeling results. The F2D

modeling provides comprehensive, but generalized hazard information. It is highly recommended that
individuals developing property in the study area also contact qualified exgidprofessional

engineers, geologists, and/or hydrologists for more-specific information regarding the hazards at
specific development parcels.

In case of conflict between the development guidelines and other policy or regulatory guidelines, the
following two guiding principles for development should be considered to apply universally:

1 No Adverse Impact All development shall have no adverse impact on thedene=lopment
hazard level on any adjacent property.

1 Existing Regulations EnforcedAll gevelopment shall comply with all existing local, state and
federal floodplain regulations.

For the purposes of this document, development means any-made change to property, including
but not limited to buildings or other structures, mining, dredginjnfy, grading, paving, excavation or
drilling operations, or storage of materials or equipment.

Dayton Valleypevelopment Guidelinefn
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Flooding Hazard Types

Alluvial Fan | Sheet Flooding [ ]DvADMP FocusArea
| Distributary Development Modified B County Boundary
Riverine FEMA Floodplains

Figure2-1. Flooding hazard types
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2.2 RVERINFLOODING

Riverine flooding is generally the most common @&daused bghannelbank overtopping when the

flow capacity othannelis exceeded locally. The rising water levels generally originate from heavy high
intensity rainfall creating soil saturation and largunoff- locally or in upstrearwatershedaress.

Riverine areas are characterized by a tributary (or dendritic) drainage pattern in thikighare many
contributing streams (analogous to the twigs of a tree), which are then joined together into the
tributaries of the main river (the branches and the trunk of the tree, respectively). They develop where
the river channel follows the slope of the terrdifigure2-2 and Figure2-3).

Figure2-2. Example of tributary (dendric) drainage pattern

100- Year, 24-Hour Discharge |
[Jcosce [l 10- <0
| | Jos-3 < m

Figure2-3. Example of riverine flooding in the ADMP study area

Dayton Valleypevelopment Guidelinesn
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Areas defined by riverine flooding are showrfrigure2-1. Future development withithe riverine
areas are subject to current County drainage standards and ordinances and/or FEMA guidelines for
riverine flooding hazard mapping (for FEMA floodplain delineation).

2.3 DISTRIBUTARY ANBDLITHLOWAREAS

2.3.1 Hazard Description

Distributary and spliflow areas are unique flood hazards that occur throughout Dayton Valley, and
which create difficulties for engineering design and floodplain management due to the uncertainty
created by diverging flow pathfigure2-4). Development in split flow areas can cause changes to flow
distributions and result in adverse impacts to downstream properties.

Dayton Valleypevelopment Guidelinefn
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Figure2-4. 100Year, 24Hour storm discharge results illustrating the highly distributary nature of the ADMP study area.
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