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SECTION 200

GENERAL PROVISIONS

201 TITLE

These criteria and design standards with all future amendments and revisions shall be known as the
"Washoe County Hydrologic Criteria and Drainage Design Manual" (herein referred to as the
Manual).

202 ADOPTION AUTHORITY

Nevada Revised Statute (NRS) 278.326 authorizes the adoption of ordinances that specify
improvements that must be made.

The appropriate local codes for the Jurisdictional Entities (the City of Reno, the City of Sparks and
Washoe County) establish guidelines and requirements for development of properties within areas
subject to flooding, and set standards for development of drainage and flood control facilities within
the respective jurisdictions.

203 JURISDICTION

These criteria and design standards shall apply to all unincorporated areas within the boundaries of
Washoe County excluding the Pyramid Lake Indian Reservation, and the Reno Sparks Indian Colony.
In addition, this Manual also applies to the incorporated areas of the Cities of Reno and Sparks upon
adoption.

204 ENFORCEMENT RESPONSIBILITY

The Jurisdictional Entities are each charged with enforcement of the Manual for all Drainage and
Flood Control Facilities within their respective jurisdictional boundaries.

205 VARIANCE PROCEDURES

Variances to this Manual may be requested for the following reasons:

1. Unusual situations where strict compliance with the Manual may not act to protect the public
health and safety.

2. Unusual situations which require additional analysis outside the scope of this Manual for
which the additional analysis shows that strict compliance with the Manual may not act to
protect the public health and safety.

3. Unusual hydrologic and/or hydraulic conditions which cannot be adequately addressed by
strict compliance with the Manual.

Conditions which are created by improper site planning (i.e. lack of adequate space allocations) shall
not be considered as grounds for a variance request.
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If the subdivider (developer, builder, etc.) believes that a variance to the minimum standards in this
Manual is warranted based on the reasons listed above they may request a variance from the minimum
standards.

206 INTERPRETATION

In the interpretation and application of the provisions of this Manual, the following shall govern:

1. The provisions shall be regarded as the minimum requirements for the protection of the public
health, safety, comfort, convenience, welfare, property, and commerce of the residents of
Washoe County and the Jurisdictional Entities. This Manual shall therefore be regarded as
remedial and shall be liberally construed to further its underlying purposes.

2. Examples in the Manual do not reflect actual design scenarios, and are intentionally
simplistic. They provide a minimal amount of guidance for a limited number of the equations
in the Manual, but they are not intended to represent final design level calculations. It is
ultimately the responsibility of the designer to select and implement design methodologies
that are appropriate to each project.

3. Whenever a provision of this Manual or any provisions in any law, ordinance, resolutions,
rule, or regulation of any kind, contain any restrictions covering any of the same subject
matter, whichever restrictions are more restrictive or impose higher standards of requirements
shall govern.

207 REVIEW AND APPROVAL

All drainage plans, reports, construction drawings and specifications shall be reviewed in accordance
with the provisions of this Manual. This review and approval shall not relieve the owner, engineer, or
designer from responsibility of ensuring that the calculations, plans, specifications, and construction
drawings are in compliance with the provisions of this Manual.

The owner, developer, engineer, and designer must also understand that the Jurisdictional Entities do
not and will not assume liability for the drainage facilities designed and/or certified by the engineer.
In addition, the Jurisdictional Entities cannot guarantee that drainage design review and approval will
absolve the owner, developer, engineer, designer, and/or their successors and/or assigns of future
liability for improper design.

208 IMPLEMENTATION

208.1 DEVELOPMENT OF THE MANUAL

The Jurisdictional Entities developed this Manual for use by consulting engineers, as well as their own
use. This Manual shall be used for the development and design of all Drainage and Flood Control
Facilities.

208.2 UPDATES

The Manual will be updated from time to time as determined to be necessary by the Jurisdictional
Entities. The process by which these updates will be accomplished will be dependent upon the nature
of the update and will be determined by the Jurisdictional Entities. The Jurisdictional Entities may
also add requirements for use in their local jurisdiction, which are in addition to the requirements
stated herein. It is envisioned that updates will occur at a minimum of every 3 years from the
published date.
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208.3 RECONCILIATION OF PRE- AND POST-MANUAL STUDIES

1. Developments for which the technical drainage reports or construction drawings have been
approved prior to implementation of this Manual are exempt from the provisions of this
updated version of the Manual.

2. Developments for which a conceptual drainage report has been approved prior to
implementation of this Manual are exempt from the provisions of this updated version of the
Manual if a technical drainage report and/or analysis is submitted for review within 180 days
of the implementation of this updated version of Manual.

3. Developments for which drainage reports have not been submitted by the time of
implementation of this Manual shall be analyzed in conformance with the provisions of this
updated version of Manual.

209 ACRONYMS

The following acronyms are used within the contents of this Manual.

CAP Corrugated Aluminum Pipe

CAPA Corrugated Aluminum Pipe Arch

CEC Consulting Engineers Council

CLOMR Conditional Letter of Map Revision

CMP Corrugated Metal Pipe

CMPA Corrugated Metal Pipe Arch

CSP Corrugated Steel Pipe

CSPA Corrugated Steel Pipe Arch

EGL Energy Grade Line

EPA Environmental Protection Agency

FEMA Federal Emergency Management Agency

HDPE High Density Polyethylene

HDS Hydraulic Design Series

HEC Hydraulic Engineering Circular or Hydrologic Engineering Center

HERCP Horizontal Elliptical Reinforced Concrete Pipe

HGL Hydraulic Grade Line

LOMR Letter of Map Revision

MAJOR 100-Year Storm Event

MINOR 5-Year Storm Event

NDEP Nevada Division of Environmental Protection

NDOT Nevada Department of Transportation

NFIP National Flood Insurance Program
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NOAA National Oceanic and Atmospheric Administration

NPS Non-point Source

NPDES National Pollutant Discharge Elimination System

NRS Nevada Revised Statutes

NWS National Weather Service

PE Professional Engineer Licensed by the State of Nevada

PMF Probable Maximum Flood

PVC Polyvinyl Chloride

RCBC Reinforced Concrete Box Culvert

RCP Reinforced Concrete Pipe

RGF Regional Growth Factor

ROW Right-of-Way

SCS Soil Conservation Service

SSPFS Southwest Semiarid Precipitation Frequency Study

SM Square Miles

SPP Structural Plate Pipe

SWPPP Storm Water Pollution Prevention Plan

TR Technical Release

TAC Technical Advisory Committee

TRC Technical Review Committee

USACE United States Army Corps of Engineers

USBR United States Bureau of Reclamation

USGS United States Geological Survey

USLE Universal Soil Loss Equation
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SECTION 300

DRAINAGE POLICY

301 STATUTORY AUTHORITY

In urban areas it is necessary to provide an adequate drainage system in order to preserve and promote
the public health, safety, welfare, and economic well being of the region. Drainage is a regional
feature that affects all governmental jurisdictions and all parcels of property. This characteristic of
drainage requires coordination between different entities and cooperation from both the public and
private sectors.

NRS 278.026 to 278.029, inclusive, have allowed in Washoe County the creation of the Truckee
Meadows Regional Planning Commission and a Regional Governing Board. The Regional Planning
Commission shall develop a comprehensive regional plan that includes, among other things, flood
control facilities. The Regional Planning Commission may designate certain areas in the
comprehensive regional plan as joint planning areas, thus allowing the County and the affected cities
to jointly adopt a master plan for the areas so designated. The Truckee Meadows Regional Planning
Commission has developed the Truckee Meadows Regional Plan. This plan has been adopted by the
Regional Planning Governing Board.

Chapter 531 of the Statutes of Nevada 2007 created the Western Regional Water Commission
(WRWC) and the Northern Nevada Water Planning Commission (NNWPC). The NNWPC is
responsible for developing and updating the Comprehensive Regional Water Management Plan (Plan).
The Plan provides for the region’s current and future water supply, water quality, wastewater, storm
water drainage, and flood control needs. The Plan covers an area of about 1,200 square miles of
Southern Washoe County and includes the Cities of Reno and Sparks. This Manual provides the
technical basis for implementation of the storm water drainage and flood control aspects of the Plan.
The Jurisdictional Entities are also subject to local requirements in addition to this Manual, as outlined
in the following table.

Table 301 - Pertinent Drainage Codes for Each of the Jurisdictional Entities

Jurisdiction Reference Entitled Description

Unincorporated
Washoe County

110 Development Code,
Article 416

Flood Hazards FEMA flood requirements

Unincorporated
Washoe County

110 Development Code,
Article 418

Significant Hydrologic
Resources

Establishes setbacks from
select waterways and
regulates the uses in those
setbacks.

Unincorporated
Washoe County

110 Development Code,
Article 420

Storm Drainage Standards
Current policies and
technical design criteria

Unincorporated
Washoe County

Ordinance 1223
Storm Water Discharge
Ordinance

Regulates storm water
discharge procedures

City of Reno
12.04.010*
Article VI of the Reno
Administrative Code

Standard Specifications
for Public Works
Construction

Adopts the "Standard
Specifications for Public
Works Construction"
published by the RTC
(a.k.a. "The Orange
Book")
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Jurisdiction Reference Entitled Description

City of Reno
12.16*
Article IV of the Reno
Administrative Code

Storm Water Management
and Discharge Control

Regulates storm water
discharge procedures

City of Reno
18.12.701**
Article VII of the Land
Development Code

Streets

Adoption of "City of Reno
Public Works Design
Manual" which contains
current storm drainage
policies and technical
design criteria in Chapter
2

City of Reno
18.12.1701**
Article XVII of the Land
Development Code

Flood Hazard Areas
FEMA Flood
Requirements

City of Reno
18.12.1801**
Article XVIII of the Land
Development Code

Wetlands and Stream
Environment Protection
Standards

Establishes regulations
pertaining to wetlands and
stream environments

City of Reno
18.12.1901**
Article XIX of the Land
Development Code

Drainage Way
Protection Standards

Establishes setbacks from
select waterways and
regulates the uses in those
setbacks

City of Sparks
Sparks Municipal Code, Title
15, Chapter 15.11

Flood Plain Management
FEMA Flood
Requirements

City of Sparks
Sparks Municipal Code, Title
17, Chapter 17.16, Section
17.16.140

Drainage
Subdivision drainage
requirements

* All 12.XX.XXX items of the Reno Administrative Code fall under "Title 12 Public Works and Utilities".
**All 18.XX.XXX items of the Reno Administrative Code fall under "Title 18 Annexation and Land
Development" and are referred to as "Land Development Code".

302 BASIC PRINCIPLES

When planning drainage facilities, certain underlying principles provide direction for the effort. These
principles are made operational through a set of policy statements. The application of the policy is in
turn facilitated by technical criteria and data. When considered in a comprehensive manner, on a
regional and local level with public and private involvement, drainage facilities can be provided in
developing areas in a manner that will provide the flood protection required by the governing policy.

302.1 DRAINAGE PLANNING AND REQUIRED SPACE

The storm water drainage system is an integral part of the total urbanization process. The planning of
drainage facilities must be included in the urbanization process. The first step is to include drainage
planning with all regional and local development master plans.

Drainage systems require space to accommodate their conveyance and storage functions. When the
space requirements are considered, the provision for adequate drainage becomes a competing use for
space along with other land uses. If adequate provision is not made in a land use plan for the drainage
requirements, storm water runoff will conflict with other land uses and will result in water damages,
and will impair or even disrupt the functioning of other urban systems.
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THE POLICY OF THE JURISDICTIONAL ENTITIES SHALL BE TO CONSIDER STORM
WATER DRAINAGE AN INTEGRAL PART OF THE OVERALL URBAN SYSTEM, AND
REQUIRE THAT ALL DEVELOPMENTS PROVIDE STORM DRAINAGE PLANNING
THAT INCLUDES THE ALLOCATION OF SPACE FOR DRAINAGE FACILITY
CONSTRUCTION AND MAINTENANCE, WHICH MAY ENTAIL THE DEDICATION OF
RIGHT-OF-WAY AND/OR EASEMENTS.

302.2 MULTI-PURPOSE RESOURCE

Storm water runoff is an integral part of Washoe County's surface and groundwater resources. This
resource has the potential of being utilized for different beneficial uses. These uses, however, must be
compatible with adjacent land uses and applicable State Water Laws.

THE POLICY OF THE JURISDICTIONAL ENTITIES SHALL BE TO CONSIDER STORM
WATER RUNOFF AS AN INTEGRAL PART OF THE AREA'S SURFACE AND
GROUNDWATER RESOURCES AND RECOGNIZE ITS POTENTIAL FOR OTHER USES.

302.3 WATER RIGHTS

A drainage design must be planned and constructed with proper recognition given to the existing
vested water rights and applicable water laws. When the drainage system interferes with existing
water rights, the value and use of the water rights are affected.

THE POLICY OF THE JURISDICTIONAL ENTITIES SHALL BE TO RECOGNIZE THE
EXISTENCE OF VESTED WATER RIGHTS AND TO ABIDE BY ANY AGREEMENTS IN
WHICH THE JURISDICTIONAL ENTITY HAS RELINQUISHED ITS RIGHTS TO
APPROPRIATE UNAPPROPRIATED WATER IN THE TRUCKEE RIVER BASIN.

302.4 JURISDICTIONAL COOPERATION

Since drainage considerations and problems are regional in nature, and do not respect jurisdictional
boundaries, drainage planning must emphasize regional jurisdictional cooperation, unified standards,
and similar drainage requirements in accomplishing the goals.

THE POLICY OF THE JURISDICTIONAL ENTITIES SHALL BE TO PURSUE A
JURISDICTIONALLY UNIFIED DRAINAGE EFFORT TO PROMOTE AN INTEGRATED
COMPREHENSIVE REGIONAL DRAINAGE PLAN.

303 REGIONAL AND LOCAL PLANNING

303.1 REASONABLE USE RULE

Drainage Law (Section 400 of this Manual) recognizes that downstream properties should not be
unreasonably burdened with increased flow rates or unreasonable changes in manner of flow from
upstream properties. The law also recognizes that drainage problems should not be transferred from
one basin to another (basin transfers). However, drainage law also acknowledges that downstream
properties cannot block natural runoff through their site and must accept runoff from upstream
properties.

The "Reasonable Use Rule" is defined for drainage planning purposes as permitting the use of an
economic and hydraulically efficient drainage system which is demonstrated not to adversely impact



TRUCKEE MEADOWS REGIONAL DRAINAGE MANUAL

April 30, 2009 Drainage Policy 304

adjacent and downstream properties within reason. This "Reasonable Use of Drainage" therefore
allows development to occur while preserving the rights of adjacent property owners.

THE POLICY OF THE JURISDICTIONAL ENTITIES REGARDING THE "REASONABLE
USE RULE" IS TO:

1. LIMIT THE RATE OF FLOW FROM DEVELOPING PROPERTIES TO THEIR
PRE-DEVELOPMENT CONDITION FLOW RATES. THE JURISDICTIONAL
ENTITY WOULD CONSIDER PLANS TO ACCOMMODATE THIS LIMITATION
BY CONSTRUCTION OF LOCAL ON-SITE FACILITIES OR REGIONAL
FACILITIES.

2. TRANSITION FLOWS FROM DEVELOPING PROPERTIES TO THEIR
PREDEVELOPMENT PATHS ON DOWNSTREAM PROPERTIES.

3. MAINTAIN FLOWS IN THEIR NATURAL DRAINAGE BASINS.

303.2 REGIONAL MASTER PLANNING

Washoe County has prepared a conceptual level Flood Control Master Plan. The next phase of the
flood control master planning is to develop a detailed regional master plan, which will be adopted by
the jurisdictional entities. All regional facilities, with or without a regional master plan, must be so
designated by the jurisdictional entities.

THE POLICY OF THE JURISDICTIONAL ENTITIES SHALL BE TO DEVELOP AND
ADOPT A REGIONAL FLOOD CONTROL MASTER PLAN, AND REGULATE IN A
MANNER CONSISTENT WITH SUCH PLAN. THE REGIONAL PLAN SHALL INCLUDE
PLANNING COMPLETED OR UNDERTAKEN BY THE JURISDICTIONAL ENTITIES
AND DEVELOPERS. THE JURISDICTIONAL ENTITIES RECOGNIZE THE NEED TO
REVIEW THE PLAN ANNUALLY AND UPDATE IT NOT LESS THAN EVERY 5 YEARS.

303.3 LOCAL MASTER PLANNING

Local Flood Control Facilities, as planned by the jurisdictional entities and developers, are an integral
part of the total drainage system required to preserve and promote the general health, welfare, and
economic well being of the area. Any facility that generates benefits exclusively to the benefit of
the local entity, or is not designated as a regional facility, shall be considered a local facility.

THE POLICY OF THE JURISDICTIONAL ENTITIES SHALL BE TO DEVELOP FLOOD
CONTROL FACILITIES WHICH ARE COMPATIBLE WITH THE WASHOE COUNTY
REGIONAL FLOOD CONTROL MASTER PLAN.

303.4 DRAINAGE IMPROVEMENTS

Drainage improvements include those in the Washoe County Regional Flood Control Master Plan,
new development drainage plans, and basin management plans. The Local Flood Control Facilities
consist of curb and gutter, inlets and storm sewers, culverts, bridges, swales, ditches, channels,
detention areas, and other drainage facilities required to convey the minor and major storm runoff to
its ultimate major drainageway. These Local Flood Control Facilities are further defined as on-site or
off-site (private) facilities and off-site (public) facilities. The on-site and off-site (private) facilities
serve a specific development and are privately owned and maintained. The off-site (public) facilities
are facilities which are dedicated to the public and are publicly maintained. These off-site (public)
facilities may actually be constructed within the specific development to pass through flow from
upstream properties. The major drainageway Flood Control Facilities consist of channels, storm
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drains, bridges, detention areas, and other facilities which carry runoff from on-site and off-site
facilities to an ultimate outfall location. The management of all privately maintained facilities must be
acceptable to the jurisdictional entities.

When capital improvement plans identify that drainage improvements are justified, NRS 278B
provides the mechanism for funding the required improvements. The funding for public
improvements which serve only a single development shall be obtained from that development. This
funding is provided by having these public improvements designed and constructed by the subject
development.

THE POLICY OF THE JURISDICTIONAL ENTITIES SHALL BE THAT ALL NEW
DEVELOPMENT PLAN, DESIGN, CONSTRUCT, AND MAINTAIN THE REQUIRED
DRAINAGE IMPROVEMENTS IN ACCORDANCE WITH THE FOLLOWING:

1. Local On-Site and Off-Site (Private) Flood Control Facilities.

2. Local Off-Site (Public) Flood Control Facilities are required to provide adequate
conveyance capacity from the Local On-Site (Private) Flood Control Facilities to the
Regional Flood Control Facilities or for pass through of upstream off-site runoff.
Oversizing of the Local (Public) Off-Site Flood Control Facilities to accommodate future
development may be required by the jurisdictional entities. The jurisdictional entities
may require payment to a local (Public) off-site facilities fund in lieu of construction of
these facilities by the developer.

3. Regional Flood Control Facilities passing through or directly adjacent to the subject
development. The jurisdictional entities may participate in funding of these regional
improvements if the improvements are designed, constructed and implemented by the
jurisdictional entities, and in accordance with the Regional Master Plan and this
Manual.

4. Regional facilities shall be designed to accommodate multi-purpose uses.

5. Maintenance shall be in accordance with Section 303.10 of this Manual.

303.5 DRAINAGE PLANNING SUBMITTAL AND REVIEW

Review and acceptance of drainage plans, studies, and construction drawings and specifications by the
jurisdictional entities is required to obtain a final drainage system which is consistent and integrated in
analysis, design, and level of protection. The degree of review depends on the complexity of the
drainage improvement under consideration.

THE POLICY OF THE JURISDICTIONAL ENTITIES IS TO REQUIRE THAT ALL
DRAINAGE PLANS, STUDIES, AND CONSTRUCTION DOCUMENTS BE SUBMITTED
FOR REVIEW AND ACCEPTANCE BY THE APPROPRIATE JURISDICTIONAL ENTITY
AND BE CONSISTENT WITH ANY APPLICABLE BASIN MANAGEMENT PLAN AND
REGIONAL MASTER PLAN.

State Agencies shall consider and, when applicable, comply with the jurisdictional entities’ Master
Plan when planning and designing their flood control facilities.

303.6 FLOOD PLAIN MANAGEMENT

The jurisdictional entities’ appropriate local codes establish guidelines and requirements for
development of properties within areas subject to flooding. The purpose of flood plain management is
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to provide the guidance, conditions, and restrictions for development in flood plain areas while
protecting the public's health, safety, welfare, and property from danger and damage.

To provide impetus for proper flood plain management, the United States government, acting through
the Federal Emergency Management Agency's (FEMA) National Flood Insurance Program (NFIP),
has established regulations for development in flood plain areas. Compliance with these regulations
allows property owners to obtain lower cost flood insurance premiums and/or eliminates the
requirement for the owner to obtain flood insurance as a condition for obtaining government
supported loans. Therefore, there is a benefit to Washoe County population for remaining in
compliance with the NFIP's regulations, and further allows the jurisdictional entities to maintain
eligibility for federal disaster relief funds.

THE POLICY OF THE JURISDICTIONAL ENTITIES SHALL BE TO REGULATE FLOOD
PLAINS IN ACCORDANCE WITH THE PROVISIONS OF THE JURISDICTIONAL
ENTITIES’ DEVELOPMENT CODE AND THE REGULATIONS OF THE NATIONAL
FLOOD INSURANCE PROGRAM (NFIP).

303.7 STORM RUNOFF DETENTION

Detention is considered a viable method to reduce urban drainage costs. Temporarily detaining storm
runoff can significantly reduce downstream flood hazards as well as reduce pipe and channel sizes in
urban areas. Storage also provides for sediment and debris collection, which helps to maintain water
quality in downstream channels and streams. However, detention may not be necessary where
downstream drainage facilities in their original or previously improved condition are adequate in
capacity to carry flows from fully developed upstream areas without negatively impacting
downstream properties.

THE POLICY OF THE JURISDICTIONAL ENTITIES SHALL BE TO REQUIRE LOCAL
DETENTION STORAGE FOR NEW DEVELOPMENTS TO LIMIT PEAK FLOWS FROM
BOTH A 5-YEAR STORM (Q5) AND A 100-YEAR STORM (Q100) TO THEIR PRE-
DEVELOPMENT CONDITIONS.

THE CAPACITY OF DOWNSTREAM CONVEYANCE SYSTEMS SHALL BE ANALYZED
IN ACCORDANCE WITH THIS MANUAL AND SHALL BE BASED ON RUNOFF FROM
THE DEVELOPMENT AS FULLY IMPROVED. LOCAL DETENTION IS ALSO
REQUIRED WHEN DESIGNATED IN MASTER PLANS TO REDUCE THE PEAK RUNOFF
RATE IN REGIONAL FACILITIES.

EXEMPTIONS TO THE DETENTION POLICY MAY BE GRANTED BY THE
JURISDICTIONAL ENTITIES FOR THE FOLLOWING:

1. DEVELOPMENTS OF LESS THAN 2 ACRES WITH AN IMPERVIOUS DENSITY
OF 50% OR LESS.

2. ADDITIONS TO BUILDINGS PROVIDED THE IMPERVIOUS DENSITY OF THE
ENTIRE PROPERTY DOES NOT INCREASE BY MORE THAN 10% OR THE
TOTAL IMPERVIOUS AREA DOES NOT INCREASE BY MORE THAN ONE
ACRE, WHICHEVER IS LESS.

3. DEVELOPMENTS WHICH DISCHARGE DIRECTLY TO A REGIONAL FLOOD
CONTROL FACILITY PROVIDED THE REGIONAL FACILITY IS COMPLETED
PER THE ADOPTED MASTER PLAN.

4. LOCATIONS WHERE A LOCAL DETENTION FACILITY IS PLANNED TO
SERVE SEVERAL DEVELOPMENTS. FOR THIS EXEMPTION, THE
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JURISDICTIONAL ENTITY MAY REQUIRE PAYMENT TO A LOCAL
DETENTION FACILITIES FUND IN LIEU OF CONSTRUCTION OF THE
DETENTION FACILITY BY THE DEVELOPER.

5. UPGRADING OF DOWNSTREAM FACILITIES TO ACCOMMODATE THE
INCREASED FLOW RATE.

6. WHERE THE DOWNSTREAM CAPACITIES ARE ADEQUATE TO CARRY UP TO
100-YEAR FLOWS.

7. CASES THAT PRESENT AN ADVERSE IMPACT TO THE CRITICAL FLOOD
POOL, OR TO EXISTING OR PORPOSED DOWNSTREAM REGIONAL
CONVEYANCE FACILITIES.

ALL EXEMPTIONS ARE SUBJECT TO APPROVAL BY THE JURISDICTIONAL
ENTITIES.

303.8 STORM RUNOFF RETENTION

Storm Runoff retention has been used to eliminate the need for constructing outlet structures and for
ease of construction. However, problems with past retention basins from soil expansion, siltation, and
lack of infiltration capacity have created a nuisance to the general public. Further, runoff retention has
the potential of depriving downstream water rights of their legal right to the retained water. Each
potential site will have different site constraints which will require individual evaluation of suitability
for retention purposes at said site.

THE POLICY OF THE JURISDICTIONAL ENTITIES SHALL BE TO MINIMIZE THE USE
OF RETENTION FACILITIES, EXCEPT WHERE SIGNIFICANT ENVIRONMENTAL,
RECREATIONAL OR RECHARGE BENEFITS ARE APPARENT. STANDARDS FOR
DESIGN OF SUCH FACILITIES WILL BE ESTABLISHED BY THE JURISDICTIONAL
ENTITIES ON A SITE BY SITE BASIS.

303.9 WATER QUALITY AND CONSTRUCTION ACTIVITIES

A number of studies by the Environmental Protection Agency (EPA) and others have shown that site
disturbances due to construction and resulting urbanization decreases the quality of runoff from the
natural conditions. The jurisdictional entities recognize that drainage facilities which enhance water
quality may be needed in the future; and measures, methods of operation or construction practices are
needed to control degradation of water quality. The Nevada Division of Environmental Protection
(NDEP) in conjunction with the Jurisdictional Entities has jurisdiction over construction project storm
water pollution prevention plans for sites that are one acre and larger, while the local jurisdiction has
jurisdiction over sites that are smaller than one acre.

THE POLICY OF THE JURISDICTIONAL ENTITIES SHALL BE TO REQUIRE THE
DESIGN OF DRAINAGE FACILITIES AND OTHER MEASURES WHICH ENHANCE THE
QUALITY OF STORM RUNOFF. THESE STORM WATER QUALITY IMPROVEMENTS
SHALL BE DESIGNED BY FOLLOWING THE GUIDELINES AND REQUIREMENTS OF
THE LATEST EDITION OF THE “TRUCKEE MEADOWS STRUCTURAL CONTROLS
DESIGN MANUAL”. THE JURISDICTIONAL ENTITIES AND STATE NPDES STORM
WATER DISCHARGE PERMIT PROGRAMS REQUIRE THAT STORM WATER
POLLUTION PREVENTION PLANS (SWPPP) FOR CONSTRUCTION ACTIVITIES BE
PREPARED AND IMPLEMENTED. THESE PLANS SHALL BE PREPARED USING THE
LATEST EDITION OF THE “TRUCKEE MEADOWS CONSTRUCTION SITE BEST
MANAGEMENT PRACTICES HANDBOOK”.
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303.10 DRAINAGE FACILITIES MAINTENANCE

An important part of all storm drainage facilities is the continued maintenance of the facilities to
ensure they will function as designed. Maintenance of detention facilities involves removal of debris
and sediment. Such tasks are necessary to preclude the facility from becoming a health hazard and to
retain the effectiveness of the detention basin. Sediment and debris must also be periodically removed
from channels and storm sewers. Trash rack and street inlets must be regularly cleared of debris to
maintain system capacity. Channel bank erosion, damage to drop structures, crushing of pipe inlets
and outlets, and deterioration to the facilities must be repaired to avoid reduced conveyance capability,
unsightliness, and ultimate failure.

THE POLICY OF THE JURISDICTIONAL ENTITIES SHALL BE TO REQUIRE THAT
ALL DRAINAGE FACILITIES BE DESIGNED TO MINIMIZE FACILITY MAINTENANCE
AS WELL AS TO PROVIDE EASE OF MAINTENANCE AND INCLUDE MAINTENANCE
ACCESS TO THE ENTIRE DRAINAGE FACILITY. A MINIMUM 15 FOOT WIDE
DRAINAGE EASEMENT SHALL BE PROVIDED FOR ALL PUBLICLY AND PRIVATELY
MAINTAINED DRAINAGE FACILITIES.

THE POLICY OF THE JURISDICTIONAL ENTITIES IS TO REQUIRE THE PROPERTY
OWNER OR DEVELOPER TO PROVIDE AN ACCEPTABLE MAINTENANCE PLAN AND
PERPETUAL FUNDING FOR MAINTENANCE OF ALL PRIVATELY OWNED OR OTHER
NON-JURISDICTIONAL MAINTAINED ON-SITE DETENTION BASINS AS WELL AS
OFF-SITE DRAINAGE FACILITIES INCLUDING, BUT NOT LIMITED TO, INLETS,
PIPES, CHANNELS, AND DETENTION BASINS, UNLESS MODIFIED BY SEPARATE
AGREEMENT. SHOULD THE PROPERTY OWNER OR DEVELOPER FAIL TO
ADEQUATELY MAINTAIN SAID FACILITIES, THE JURISDICTIONAL ENTITY SHALL
BE GIVEN THE RIGHT TO ENTER SAID PROPERTY, UPON PROPER NOTICE, FOR
THE PURPOSES OF MAINTENANCE. ALL SUCH MAINTENANCE COSTS, NOT
COVERED BY THE FUNDING PROVIDED, SHALL BE ASSESSED AGAINST THE
OWNER. THE JURISDICTIONAL ENTITIES SHALL APPROVE THE TYPE OF
FUNDING, MAINTENANCE AND THE SCHEDULES ASSOCIATED WITH SUCH WORK.

THE POLICY OF THE JURISDICTIONAL ENTITIES SHALL BE TO ENSURE THAT ALL
REGIONAL OR LOCAL FLOOD CONTROL FACILITIES ARE PROPERLY
MAINTAINED, WHETHER THEY ARE PUBLICLY OR PRIVATELY OWNED. THE
JURISDICTIONAL ENTITIES MAY REQUIRE THAT A FUNDING MECHANISM BE
ESTABLISHED. IN ADDTION, THE JURISDICTIONAL ENTITIES MAY HAVE SPECIFIC
DESIGN REQUIREMENTS FOR PROJECTS OR OTHER WORK AFFECTING REGIONAL
OR LOCAL FLOOD CONTROL FACITLITES WHERE SUCH FACILITIES:

1. WILL BE UPGRADED OR MODIFIED AS PART OF A PROJECT,
2. WILL BE SUBJECT TO CHANGES IN THE VOLUME OR NATURE OF FLOWS
PRESENT, INCLUDING SEDIMENT, DUE TO A PROJECT,
3. ARE DETERMINED BY THE JURISDICTIONAL ENTITY TO BE SIGNIFICANT
TO A PROJECT.

304 TECHNICAL CRITERIA

304.1 STORM WATER MANAGEMENT TECHNOLOGY

The information presented in this Manual represents the current state-of-the-art in storm water
management planning and design. However, the dynamic nature of storm water runoff technology,
information, and criteria will continue to advance the state-of-the-art of storm water management.
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Therefore, this Manual should be periodically updated to account for advances made in the storm
water management field.

THE POLICY OF THE JURISDICTIONAL ENTITIES SHALL BE TO KEEP ABREAST OF
THE STATE-OF-THE-ART IN STORM WATER MANAGEMENT AND AMEND AND/OR
MODIFY THESE CRITERIA AS NEW TECHNOLOGY IS DEVELOPED AND
EXPERIENCE GAINED IN THE USE OF THESE CRITERIA.

304.2 DESIGN STORM EVENTS

The jurisdictional entities have determined that drainage facilities should, as a minimum, be designed
based on runoff from the Minor storm event and a Major storm event.

THE POLICY OF THE JURISDICTIONAL ENTITIES SHALL BE TO REQUIRE THAT
ALL NEW DEVELOPMENT INCLUDE, AS A MINIMUM, THE PLANNING, DESIGN, AND
CONSTRUCTION OF DRAINAGE FACILITIES BASED ON THE FOLLOWING
CRITERIA:

TYPE OF FACILITY DESIGN CRITERIA USE OF RATIONAL
METHOD ALLOWED?

DETENTION MAINTAIN
PREDEVELOPMENT
CONDITIONS FOR
MAJOR AND MINOR
STORM: ADDRESS
OVERFLOW.
SEE 303.7

LOCAL STORM DRAIN MINOR STORM -
GRAVITY FLOW. MAJOR
STORM – PRESSURE
FLOW.
SEE 902.1

YES

REGIONAL/FLOOD-
CONTROL STORM
DRAIN OR SYSTEMS

MAJOR STORM. SEE 901 CONSULT
JURISDICTIONAL
ENTITY.

CONVEYANCE IN
STREET SECTION

MAJOR AND MINOR
STORM. SEE 304.4

YES

CHANNELS MAJOR STORM. YES
CULVERTS AND
BRIDGES

MAJOR STORM;
POSSIBLE OVERLOW
SECTION. SEE 304.5

CULVERTS: YES
BRIDGES: CONSULT
JURISICTIONAL
ENTITY.

CLOSED BASIN SEE 709.2 NOT FOR VOLUME
CALCULATIONS

THE MINOR STORM EVENT SHALL HAVE A RECURRENCE INTERVAL OF 5 YEARS,
WHILE THE MAJOR STORM EVENT SHALL HAVE A RECURRENCE INTERVAL OF
100 YEARS.
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304.3 STORM RUNOFF DETERMINATION

The storm runoff peak, volume, and timing provide the basis for all planning, design, and construction
of drainage facilities. The best method for determining storm runoff is to measure the runoff from a
flood with a known intensity and recurrence interval. Since this approach is not practical in the
Washoe County area due to lack of availability of long term rainfall/runoff data, various analytical
methods have been developed which predict the storm runoff from preselected hydrologic conditions
(independent of chance). These methods are referred to as deterministic models.

THE POLICY OF THE JURISDICTIONAL ENTITIES SHALL BE TO REQUIRE THE
DETERMINATION OF STORM RUNOFF (RATES AND VOLUMES) IN ACCORDANCE
WITH THE FOLLOWING:

CONTRIBUTING
BASIN AREA

COMPUTATION PROCEDURE

A < 100 ACRES RATIONAL FORMULA, SCS HEC-1 OR HEC-HMS (SCS UNIT
HYDROGRAPH OR KINEMATIC WAVE)

10 S.M. > A > 100
ACRES

SCS HEC-1 OR HEC-HMS (SCS UNIT HYDROGRAPH OR
KINEMATIC WAVE)

A > 10 S.M. SCS HEC-1 OR HEC-HMS WITH COMPARISON TO PEAK
FLOWS GENERATED BY A STATISTICAL ANALYSIS OR
RUNOFF RECORDS WITHIN THE SAME OR ADJACENT
DRAINAGE BASIN

ALL STORM DRAIN PIPE SYSTEMS WITH A CONTRIBUTING AREA OF < 100 ACRES
SHALL BE DESIGNED USING THE RATIONAL FORMULA.

ANY EXCEPTIONS TO THESE PROCEDURES MUST BE APPROVED BY THE PUBLIC
WORKS DEPARTMENT OF THE APPROPRIATE JURISDICTIONAL ENTITY PRIOR TO
THEIR SUBMITTAL TO THE LOCAL JURISDICTION.

304.4 STREETS

The use of streets to convey storm runoff interferes with the primary function of the street for
transportation purposes. Streets are, however, an important component in the storm drainage system
due to their large storm runoff carrying capacity obtained for little or no drainage related costs. In
order to balance these two competing street uses, limits on the street carrying capacity are required
based on the classification of the street related to emergency usage during flood events.

THE POLICY OF THE JURISDICTIONAL ENTITIES SHALL BE TO LIMIT FLOODING
OF STREETS TO THE FOLLOWING:

1. MINOR ON-SITE STORM EVENT (Q5)

A. Maximum velocity times depth will be 6 ft2/sec (Abt, S.R., et al and AWRA,
1989).

B. Runoff in excess of street capacity shall be piped.

C. Maximum limits of street inundation:

Local 12 foot width dry centered
Collector 18 foot width dry centered
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Arterial 48 foot width dry centered
Dry widths exclude all medians and center left turn lanes

2. MAJOR ON-SITE STORM EVENT (Q100)

A. Contained within street right-of-way.

B. Maximum velocity times depth will be 8 ft2/sec (Abt, S.R., et al, 1989)

C. Maximum depth will be 1 foot at the gutter flowline.

D. Maximum limits of street inundation:

Local Street flooded
Collector 1 lane (12 feet) dry centered
Arterial 1 lane (12 feet) dry each direction 24 foot width dry centered

Dry widths exclude all medians and center left turn lanes

3. OFF-SITE MINOR AND MAJOR STORM EVENTS SHALL BE DIVERTED

A. Diverted around or piped/channeled through development.

B. The construction in special flood hazard areas as defined by NFIP and areas of
interim delineation shall be completed in accordance with the Local
Jurisdictional Development Code.

C. Flows must return to the predevelopment drainage path after exiting
development.

4. STREETS WHICH INTERSECT STATE HIGHWAYS: Where local, collector, or
arterial streets intersect State Highways, the criteria of the Nevada Department of
Transportation shall be followed for design of storm drains and inlets at said
intersections.

304.5 CULVERTS AND BRIDGES

Culverts and bridges are required where natural or manmade channels are crossed by roads and
streets. The amount of channel flow which crosses over the road should be minimized to protect the
road embankment and pavement from erosion damage as well as to protect vehicles and pedestrians
from dangerous flow depths and velocities.

THE POLICY OF THE JURISDICTIONAL ENTITIES SHALL BE TO REQUIRE CULVERT
/ BRIDGE CROSSINGS OF STREETS WITHIN THE FOLLOWING LIMITATIONS:

Right-Of-Way Width Minimum Capacity
(Recurrence Interval)

Major and Minor Arterial Highways/Greater
than or equal to 80 feet

100-year (No Overflow)

Collector and Local Streets/Less than 80 feet 100-Year (See Note)

Note: A dipped overflow section may be allowed by the jurisdictional entities if the maximum
velocity does not exceed 6 feet per second and the maximum depth does not exceed 0.5
feet at the street crown. As a minimum, where the existing channel is incapable of
passing the 100-year flow, the culvert or bridge shall pass the existing channel capacity.
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304.6 FLOODPROOFING

Floodproofing can be defined as those measures which reduce the potential for flood damages to
properties within a flood plain. The floodproofing measures can range from elevating structures to
intentional flooding of non-critical building spaces (i.e., basement) to minimize structural damages.

THE POLICY OF THE JURISDICTIONAL ENTITIES SHALL BE TO ALLOW THE
FLOODPROOFING OF EXISTING COMMERCIAL STRUCTURES LOCATED WITHIN A
DESIGNATED FLOOD PLAIN AREA WHICH ARE NOT BUILT IN CONFORMANCE TO
THE ADOPTED FLOOD PLAIN REGULATIONS. ALL SUCH FLOODPROOFING SHALL
COMPLY WITH PROVISIONS OF THE JURISDICTIONAL ENTITY CODE AND FEMA
FLOODPROOFING REGULATIONS.

304.7 ALLUVIAL FANS

Alluvial Fans consisting of sand and fine sediment are subject to radical changes in shape, direction,
depth, and flow carrying capacity during storm events. These changes increase the potential flood
hazards of developing on alluvial fan areas and require additional analysis and design to provide safe
and effective facilities to accommodate these hazards.

THE POLICY OF THE JURISDICTIONAL ENTITIES SHALL BE TO REQUIRE
DEVELOPMENT ON ACTIVE ALLUVIAL FANS TO COMPLY WITH THE
JURISDICTIONAL ENTITY CODE.

305 IRRIGATION FACILITIES

305.1 DRAINAGE INTERACTION

There are a number of irrigation ditches and reservoirs in the Washoe County area. These ditches and
reservoirs have historically intercepted the storm runoff from the rural and agricultural type basins,
generally without major problems. With urbanization of the basins, however, the storm runoff has
increased in rate, quantity and frequency, as well as changing in water quality. In urbanized areas, the
irrigation facilities can no longer be utilized indiscriminately to convey storm runoff, and therefore
policies must be established to achieve compatibility between urbanization and the irrigation facilities.

In evaluating the interaction of irrigation ditches with a major drainageway for the purpose of basin
delineation, the ditch should not be utilized as a basin boundary due to the limited flow capacity of the
ditch. The ditches will generally be flowing full or near full during major storms and, therefore, the
tributary basin runoff would flow across the ditch.

THE POLICY OF THE JURISDICTIONAL ENTITIES SHALL BE TO REQUIRE
DRAINAGE ANALYSIS TO ASSUME THAT AN IRRIGATION DITCH DOES NOT
INTERCEPT THE STORM RUNOFF FROM THE UPPER BASIN AND THAT THE UPPER
BASIN IS TRIBUTARY TO THE BASIN AREA DOWNSTREAM OF THE DITCH.

305.2 IRRIGATION DITCHES

Irrigation ditches are designed with flat slopes and limited carrying capacity, which decreases in the
downstream direction. As a general rule, irrigation ditches cannot be used as an outfall point for the
storm drainage system because of these physical limitations. In addition, certain ditches are
abandoned after urbanization and therefore could not be successfully utilized for storm drainage.
Therefore, post-development sheet flow to an irrigation ditch shall not exceed pre-development sheet
flow.
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THE POLICY OF THE JURISDICTIONAL ENTITIES IS TO PROHIBIT THE USE OF
IRRIGATION DITCHES AS STORM DRAINAGE FACILITIES.

306 PRESERVATION OF NATURAL DRAINAGEWAYS

Natural drainageways are considered an important element that contributes to the image and livability
in an urban environment. Their value extends beyond that of conveying flood water, to their use as
trail and open space corridors, and to maintain natural vegetation and wildlife habitat to the greatest
degree possible.

THE POLICY OF THE JURISDICTIONAL ENTITIES IS TO ENSURE THAT
DEVELOPMENT OF PROPERTY SHALL NOT ADVERSELY AFFECT ANY NATURAL
DRAINAGE FACILITY OR NATURAL WATER COURSE, AND SHALL BE SUBJECT TO
THE FOLLOWING PROVISIONS:

1. Natural drainageways shall remain in as near to a natural state as is practicable, with
any modification proposed, including any erosion mitigating measures, addressed in the
Drainage Report and drainage plans; and

2. When the flows, velocity or side slope as determined by the Drainage Report indicates a
hazard, the applicant shall provide fencing in accordance with jurisdictional entity code.

References

Abt, S.R., et al, 1989, Human Stability in a High Flood Hazard Zone, American Water Resources
Association, Water Resources Bulletin, Vol. 25, No. 4, August 1989.
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SECTION 400

DRAINAGE LAW

401 INTRODUCTION

The materials contained in this chapter are not intended to be an exhaustive or up-to-date presentation
of each area of law which is discussed. The purpose is to familiarize the design professionals with
these areas to enable them to better perform engineering duties and tasks. These materials should not
be used in place of a consultation with an attorney and no liability is being assumed with respect to the
use of these materials for such purpose.

An important lesson which has been learned in Southern Nevada is that water does not respect
arbitrary jurisdictional boundaries. Water does not respect the various rights and liabilities of adjacent
land owners as it flows through depressions, gullies, and washes. However, engineers are presented
with the enormous task of attempting to control the drainage of water while at the same time
maintaining the integrity of natural flow paths and existing legal relationships arising from land
ownership. The goal of maintaining both natural flow paths and existing legal relationships is not
easily achieved. However, this goal can be more easily achieved if the engineer is familiar with the
basic legal framework against which legal relationships will be adjudicated.

This section discusses the historical evolution of water drainage law in Nevada. Unlike other states
such as California and Colorado, there is not a great body of Nevada case law which discusses every
identifiable issue with respect to water drainage law. There are many gray areas in Nevada law, but
the engineer can avoid major legal obstacles by being more familiar with those cases which have been
expressly decided by the Nevada Supreme Court. Relevant statutes will also be discussed.

402 HISTORICAL EVOLUTION OF SURFACE WATER DRAINAGE LAW

Prior to a specific discussion of Nevada law, it is important for the engineer to be aware of the
development of the historical principles and theories involved in drainage law. There are three
common early doctrines which were followed in the United States: the common enemy doctrine, civil
law rule, and the rule of reasonable use. Each theory will be briefly examined prior to an in depth
analysis of Nevada law.

402.1 THE COMMON ENEMY DOCTRINE

The common enemy doctrine is a harsh rule which is still followed in some states. The common
enemy doctrine has not been specifically recognized by the Nevada Supreme Court.

Stated in its extreme form, the common enemy doctrine provides that as an incident to property use
each landowner has an unqualified right, by operations on the land, to fight off surface waters as
necessary without being required to take into account the consequences to other land owners, who
have the duty and right to protect themselves as best they can (See, 93 ALR 3d 1193).

Surface water was thus regarded as a common enemy which each property owner could fight off or
control by any means such as retention, diversion, repulsion or altered conveyance. Thus, there was
no cause of action even if some injury occurred to the adjoining parcel.
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All jurisdictions originally following this harsh rule have either modified the rule or adopted the civil
law rule or reasonable use. Rule 5 Water and Water Rights, Sections 450.6.451 (RE Clark Ed.
1972).

As previously mentioned, the Nevada Supreme Court has not specifically recognized or adopted this
theory.

402.2 CIVIL LAW RULE

Courts later recognized the rule of water drainage law which is basically diametrically opposed to the
common enemy doctrine. The civil law rule recognizes a natural servitude for natural drainage
between adjoining lands, so that the lower owner must accept the surface water which naturally drains
onto its land, but on the other hand, the upper owner has no right to change the natural system of
drainage to increase the burden on the lower parcel. This rule caused problems with allowing
development because virtually almost any development has a tendency to increase the flow either in
quantity or velocity. According to the civil law rule, if the quantity or velocity of water flow were
increased, the natural flow on the downstream property would be changed and would be in violation
of the civil law rule. Thus, with the evolution of drainage law the courts sought to modify the law to
consider the competing interests of adjoining land owners and allocate the burden of risk associated
with development.

The civil law rule analyzes drainage problems in terms of property law concepts such as servitudes
and easements. It did not consider tort law analysis of what is "reasonable".

The Nevada Supreme Court specifically recognized the civil law rule as early as 1885 in the case of
Boyton v. Longley, 19 Nev. 69, 6 Pac. 437 (1885). This case will be discussed in detail in the
analysis of Nevada drainage law.

402.3 REASONABLE USE RULE

The rule of reasonable use was developed as an alternative between the civil law rule and the common
enemy doctrine. The courts attempted to balance the hardships created in attempting to control
surface waters and relevant factors in the relationship between the competing rights/liabilities of
adjoining land owners. The rule was apparently developed to provide flexibility in avoiding harsh
results which often occurred in applying both the common enemy doctrine and the civil law rule to
various factual situations.

Under the reasonable use rule, a property owner can legally make reasonable use of its land, even
though the flow of surface waters is altered and causes some harm to others. However, liability occurs
when the property owners' harmful interference with the flow of surface water is "unreasonable". A
balancing test is utilized to determine whether a landowner’s use of his property is unreasonable. The
analysis involves three basic questions: (1) Was there reasonable necessity for the property owner to
alter the drainage to make use of his land? (2) Was the alteration done in a reasonable manner? (3)
Does the utility of the actor's conduct reasonably outweigh the gravity of harm to others? See,
Restatement Torts, 822-831, 833 (1939).

The Nevada Supreme Court has recognized consideration of at least five factors (see discussion on
factors in Section 403.2) in determining whether a property owner's conduct was reasonable. As one
can see from this analysis, it becomes very difficult to predict how a jury would rule in relation to any
particular set of facts because the standard for determination is reasonableness, and each jury will
have its own standard for determining reasonable conduct.
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The reasonable use rule does not utilize property law concepts of servitude and easement. It
substitutes a tort analysis of "reasonable" conduct. The positive aspect of this rule is that it
accommodates development and allows for alterations of surface flow if done in a responsible manner.
The negative aspect of this rule is the uncertainty created by the vague standard regarding
"reasonable" conduct. One engineer's "reasonable" design for handling surface waters may be
perceived by a different engineer in a court of law as "unreasonable".

403 NEVADA DRAINAGE LAW

The Supreme Court of Nevada initially adopted the civil law rule of drainage in 1885. The civil law
rule was later changed when the Nevada Supreme Court adopted the reasonable use rule for surface
water drainage in 1980. However, it is important for the engineer to be familiar with both cases in
order to understand the evolution of Nevada Drainage Law and its underlying public policy
considerations.

403.1 CIVIL LAW RULE

In 1885 the Nevada Supreme Court was presented with a novel question. Can an upper landowner
drain artificially collected waters onto its neighbor's lower parcel? The question had never been
presented before because most property owners usually complained of lack of water rather than an
excess of water.

In Boyton v. Longley, 19 Nev. 69, 6 Pac. 437 (1885) an upper land owner used an irrigation ditch to
collect water from the Truckee River and irrigate his farm. The irrigation water naturally flowed onto
an adjacent parcel. The lower land owner sued to recover damages for his land and crops allegedly
caused by the waste water.

The upper landowner made several arguments as follows: irrigation was necessary to cultivate his
land, the lower land owned a servitude to the upper parcel to receive water which naturally flowed on
to it; he had been irrigating his land for five years, and therefore had obtained a prescriptive easement
across the lower piece of land. The lower land owner argued there was not a natural right to discharge
water from artificial sources.

In ruling in favor of the lower land owner, the Nevada Supreme Court noted as follows:

"...As to the flow of water caused by the fall of rain, the melting of snow, or
natural drainage of the ground, the prevailing doctrine is that when two
tracts of land are adjacent and one is lower than the other, the owner of the
upper tract has an easement in the lower land to the extent of the water
naturally flowing from the upper land to and upon the lower tract, and that
damage that may be occasioned to the lower land thereby is damnum absque
injuria (injury without damage). Water seeks its level and naturally flows
from a higher to a lower plain; hence the lower surface, or inferior surface,
or superior heritage, is this: that is must receive the water that naturally falls
on and flows from the level. The proprietors of the lower land cannot
complain of this - this expression of the law - only applies to waters which
flow naturally from springs, from storms of rain or snow, or the natural
moisture of land. Wherever courts have had occasion to discuss this
question they have generally declared that the servitude of the lower land
cannot be augmented, or made more burdensome by the acts of industry or
man." 19 Nev. at 69, 72-73.
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The court observed that in order to cultivate their respective lands, both parties had to obtain irrigation
water by bringing it from points remote and distant from their lands. Without the "reasonable use" of
the water, the lands were comparatively worthless.

The Nevada Supreme Court held that the upper land owner, while having the unqualified right to
make reasonable use of the water for irrigation, must use, manage, and control the water as to not
injure an adjacent parcel. Central to the court's holding is the concept that a land owner should not be
permitted to make its land more valuable by an act which renders the land of a lower landowner less
valuable. This policy consideration would later be utilized by the Nevada Supreme Court almost 95
years later when the reasonable use rule was adopted.

Thus, until the reasonable use rule was adopted in 1980, Nevada Drainage Law consisted of a property
law analysis of natural easements for upper parcels to drain water over lower parcels.

403.2 REASONABLE USE RULE

Approximately 95 years passed in Nevada before the Nevada Supreme Court was presented with the
opportunity to change drainage law in Nevada. The court adopted the reasonable use rule in 1980
when presented with a modern factual situation which opened the door for Nevada to join the majority
of jurisdictions in the western states by adopting the reasonable use rule. The case in which the
reasonable use rule was adopted was controversial not only when it was decided, but remains
somewhat controversial for all of the questions it does not answer.

The Nevada Supreme Court changed Nevada drainage law in County of Clark v. Powers, 96 Nev.
497, 611 P.2d 1072 (1980). Land owners had filed an action against the County and various
developers because their activities allegedly had altered the drainage of surface waters in their area.
The plaintiffs settled with the individual developers prior to trial, and proceeded to trial against the
County and the County Flood Control District under theories of inverse condemnation, nuisance, and
trespass. The trial court adopted the reasonable use rule and entered an award for the plaintiffs.

The Nevada Supreme Court found that during the 1950's and early 1960's, the plaintiffs had acquired
their parcels and developed them for residential use. Prior to major development in the area, the land
immediately west of the two plaintiffs' parcels was sufficiently porous to absorb and dissipate most
rain waters. Heavy rains, however, would collect in the low surrounding areas and would follow the
natural terrain entering the plaintiffs' properties at the approximate border between the two properties.
These waters would flow, if at all, at a slow velocity and would be naturally dissipated and absorbed.
Flooding was rare. The "ephemeral stream" on the plaintiffs' property paralleled a wash which ran to
the south of the plaintiffs' parcel.

The Court found that starting in 1967 the development of the lands west of the plaintiffs' parcel
resulted in the alteration, diversion, channeling and acceleration of rain, nuisance, and flood waters on
to respondents' properties. The court found the County had actively participated in the development
of these lands, both by its own planning, design, engineering, and construction activities and by its
adoption of the similar activities of various private developers as part of the County's Master Plan for
the drainage and flood control of the area.

The facts as determined at trial established various roads and intersections had been elevated, waters
were collected and diverted from a grocery store site, and channeled to a drainage pipe maintained by
the County. Similarly, the streets, curbs, and gutters were specifically designed to divert and channel
waters onto the plaintiffs' parcels which normally would have drained to the wash. The court held that
the cumulative effect of the development activities was to increase and accelerate the flow of waters
through the ephemeral stream between the plaintiffs' parcels, to divert waters normally draining into
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the wash onto the plaintiffs' properties, and to alter and divert the natural course of the ephemeral
stream. The property was subjected to temporary but frequent and inevitable flooding.

The County argued that the civil law rule should be maintained. The Nevada Supreme Court felt that
the question of which law to apply to surface water drainage entailed a judgment concerning the
proper allocation of costs incident in the transformation of rural or semi-rural areas into urban and
suburban communities. In making its judgment the court identified three central principles from prior
decisions: one, the law of water rights must be flexible, taking notice of the varying needs of various
localities; two, a landowner may make reasonable use of its land as long as he does not injure his
neighbor; and three, a land owner should not be permitted to make its land more valuable at the
expense of the estate of a lower landowner.

The court found that the civil law rule was ill-suited to the complexities of urban growth and
expansion and that the reasonable use rule was more predictable and suited to modern development.
The court held that in effecting a reasonable use of land for legitimate purpose, a landowner or user,
acting in good faith, may drain surface waters and cast them on a neighbor's land if:

1) The injurious flow of water is reasonably necessary for drainage;

2) Reasonable care is taken to avoid unnecessary injury;

3) The benefit to the drained land outweighs the gravity of harm inflicted upon the flooded land;

4) The drainage is accompanied, where practicable, by the reasonable improvement and aiding
of normal and natural systems of drainage in accordance with their reasonable carrying
capacity; and

5) Where no natural systems of drainage are available, the drainage is accomplished by the use
of a reasonable, artificial system of drainage.

The reasonable use rule was adopted by the court because it felt that the economic costs incident to the
expulsion of surface waters in the transformation of rural and semi-rural areas into urban and suburban
communities should not be borne solely by adjoining landowners. Rather, landowners, developers,
and local officials, should take into account the costs of development of the community prior to the
implementation of their plans. The court found that absent such prior planning, the reasonable use
rule allows for a more equitable allocation of the incidental economic costs than did the civil law rule.

The County also argued it had statutory immunity for damages which were caused by "urbanization".
The Nevada Supreme Court rejected the concept of limited sovereign immunity, and held as follows:

"we...chose to follow the view, adopted in a majority of jurisdictions, that a
governmental entity's substantial involvement in the development of private lands
which unreasonably injures the property of others is actionable". 96 Nev. a 505.

The Nevada Revised Statutes, which confer immunity from suit for discretionary acts of County
employees, were not argued at the trial court level and therefore were specifically not considered on
appeal. It remains an open question regarding the effect discretionary immunity might have played in
this case. Similarly, the factual situation included both the acts of private developers and the county.
It is therefore impossible to determine whether the court focused its decision regarding County
liability on the fact that a County-constructed and maintained drainage pipe was related to plaintiffs
flood problems.

Although the Powers case changed Nevada law, it leaves many questions unanswered such as: (1) Is
the governmental entity liable for mere approval of a private development? (2) What constitutes
"substantial involvement" in the development of private land? (3) Is a governmental entity liable if it
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fails to detect design or construction deficiencies in a private drainage control design? (4) Is a
governmental entity liable for privately designed flood control improvements which are later
dedicated to the entity?

The Powers case is the controlling legal precedent in this state. Engineers should be aware of the
balancing test set forth in the decision, as well as the underlying factual situation. The balancing test
should be considered when an engineer is designing or approving alternate methods of handling water
drainage. As previously mentioned, one engineer's "reasonable" drainage approach could be a juror's
"unreasonable" diversion.

403.3 SURFACE WATERS - PRIVATE DEVELOPMENT

Engineers and developers working in the private sector are presented with similar liability exposure as
governmental entities, but do not enjoy the same statutory protections. A brief discussion of each
liability theory is important for the engineer to have a sense of the potential exposure he or she faces
when proceeding with a design project.

403.3.1 NEGLIGENCE

Negligence has been defined by Black's Law Dictionary as "the omission to do something which a
reasonable man, guided by those ordinary considerations which ordinarily regulate human affairs,
would do, or the doing of something which a reasonable and prudent man would not do".

Placing the negligence definition into an engineering context, the reasonable and prudent man
standard becomes a reasonable professional and prudent professional standard. Thus, a professional
engineer who fails to act within the standard of care of his engineering profession may be held liable
for negligence. The applicable standard of care is established in court by expert testimony.

The concept of negligence is composed of the traditional elements of duty, breach of the duty, the
breach resulting in the proximate cause of damage, or injury. Prosser, Torts 143 (4th Ed. 1971).
Nevada courts and courts across the nation have broadly interpreted the duty element as a duty being
owed to all persons who may foreseeably be affected by the work being performed.

In order for the engineer to determine if he faces potential negligence exposure, it is helpful to analyze
the project and its relation to the engineering activities which are being performed. The engineer
should attempt to determine what the standard of care in his profession is in relationship to the
particular engineering task being performed and then make a realistic evaluation as to whether or not
the services rendered would meet that standard. For example, using the Rational Method for a
watershed which exceeds the size set forth in the manual, rather than the HEC-1 computer model
required by this manual, may fall below the standard of care and could result in potential liability.
The engineer should always strive to use the best information available and also strive to use methods
which are state of the art and widely accepted by the engineering profession.

Complying with legally required procedures (i.e. contained in this manual) has been held by the courts
to be a minimum standard of care.

Unfortunately, an engineer cannot always be guaranteed that by merely following the computer
models and design procedures contained in this manual he will be insulated from negligence liability.
It is possible that in a particular area of design the engineer's standard of care could require a higher
standard of engineering practice. However, following the requirements of this manual will help to
substantially establish that an engineer has met the accepted standard of care.
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403.3.2 BREACH OF EXPRESS/IMPLIED WARRANTY

This liability theory can be based on either an implied warranty or an express warranty. Under this
particular theory of liability an engineer does not face the same exposure as a developer who actually
sells a finished product.

The courts have generally held that an implied warranty normally requires privity of contract between
the person bringing the action and the party who allegedly breached the implied warranty. An implied
warranty only relates to the product and may not be imputed to one who has provided services as
opposed to the product. Thus, a private engineer who has designed plans does not face the same
liability exposure as a developer who has sold a completed product.

403.3.3 FRAUD/MISREPRESENTATION

Fraud is a much less commonly-pled liability theory because it is much harder to prove. The court
requires "clear and convincing" evidence that fraudulent conduct has occurred.

Fraud in the general sense is deemed to be any conduct which is calculated to deceive another person
or entity and results in damage.

The essential elements required to sustain a fraud action are the representations made as a statement of
fact (non genuine) which was untrue and known to be untrue by the party making it, or recklessly
made; that the statement was made with intent to deceive and for the purpose of inducing the other
party to act upon it, and the person did in fact rely on it and was induced to act to his detriment.
Am.Jur. 2d, Fraud & Deceit, Sections 2, 12.

An example of fraudulent conduct would be an engineer or developer telling a potential home
purchaser that the home was not located in a flood plain when the engineer/developer knew for a fact
that the statement was false. If the purchaser relies on that representation and purchases a home in the
subdivision, then a potential case of fraud exists.

403.3.4 TRESPASS

Trespass is an injury to possession. It is an intrusion which invades a person's protected interest in
exclusive possession. A trespass action requires active conduct on the part of the wrongdoer.
Liability can be imposed for intentional, negligent or ultrahazardous activity. The only "intent"
required is that the act constituting the trespass is voluntarily done. An act may constitute a trespass
despite the fact that its consequences were unintended. 75 Am.Jur.2d, Trespass, Section 8.

In general, one is subject to liability for trespass to real property if one intentionally enters land in the
possession of another or causes a thing or force to do so. A landowner who sets in motion a force
which, in the usual course of events, will damage the property of another is guilty of trespass on such
property. Burt v. Beautiful Savior Lutheran Church, 809 P.2d 1064 (Colo.Ap. 1990).

Nevada has defined trespass as an injury to an estate, or use thereof, by one who is a stranger to the
title of the injured property. Price v. Ward, 25 Nev. 203, 58 Pac. 849 (1899).

An example of this liability theory would be damage to real property caused by waters escaping from
a drainage channel or damaging a subdivision as a result of an improperly designed drainage system.
The damage occurs when the water flows on the person's property and in turn damages the real
property, personal property, and possessory interest of the landowner. Such damage easily occurs
once water begins to flow onto a property and into the front door of someone's home. The landowner
need not prove that the engineer or developer intentionally flooded the property, but merely that the
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act of designing and constructing the flood control improvement were done voluntarily. As previously
noted, the liability for trespass can be based on negligent conduct.

Flooding of a person's property because of improper construction of highway embankments
constitutes trespass. Viestenz v. Arthur TP, 54 N.W. 2d. 572 (ND 1952). Where the defendant's
affirmative act results in the flooding of the plaintiff's land and the destruction of crops, the defendant
has constituted trespass. Western Union Tel. Co. v. Bush, 89 S.W.2d 723 (Ark. 1935). However,
floods resulting solely from a severe storm do not constitute trespass. Hughes v. King's County, 714
P.2d 316, (Wash.Ap. 1986).

Pursuant to the trespass liability theory, damages generally constitute the difference in value of the
land both before and after the act. Damages can also include the loss of use of the land, discomfort
and annoyance to the property owner, cost of repair, and lost crops.

403.3.5 NUISANCE

The "nuisance" liability theory applies to that class of wrongs that is covered by the unreasonable,
unwarrantable, or unlawful use by a person of his property, or from his improper, indecent or unlawful
conduct, which operates as an obstruction or injury to the right of another or to the public, and
producing such material annoyance, inconvenience, discomfort or hurt that the law will presume
consequential damage. Bliss v. Grayson, 24 Nev.422, 56 Pac. 231 (1899).

The term "nuisance" is incapable of an exact and exhaustive definition which will fit all cases because
the factual situations are seldom alike. Nevertheless, "nuisance" has been defined as a distinct civil
wrong, and is used to describe the wrongful invasion of a legal right or interest. "Nuisance" includes
everything that endangers life, health, or obstructs the reasonable and comfortable use of property. 58
Am.Jur. 2d, Nuisance, Section 1.

Nuisance and trespass are analogous in some respects. However, there is a distinction between them,
the difference being that a trespass is an invasion of the person's interest in the exclusive possession of
his land (as by entry on it) while a nuisance is an interference with the use and enjoyment of the land,
and does not require interference with the possession. The requisites that an interference be
substantial and unreasonable, in order to constitute a nuisance, have been said to distinguish an action
for nuisance from that of trespass. In this regard, an action for trespass can be maintained without a
showing of damage because it is the unauthorized entry upon the land that creates the trespass and the
presumed damage.

A claim of nuisance is more than a claim of negligence. Negligent acts do not in themselves
constitute a nuisance; rather, negligence is merely one type of conduct upon which liability for
nuisance may be based.

This liability theory primarily involves the annoyance and inconvenience which people experience
once their property has been flooded. The flood clean-up process and associated odors, filth, and
insect infestation would fall within this theory. In many ways, this theory closely tracks claims for
emotional distress and can provide dramatic testimony for a jury. Even something as minor as
increased flow in an irrigation ditch has been deemed a nuisance in Nevada. Thomas v. Blaisdell, 25
Nev. 223, 58 Pac. 903 (1899).

403.3.6 STRICT LIABILITY

Nevada has recognized that an end user of a "product" has established a cause of action in strict
liability against a manufacturer or distributor when "his injury is caused by a defect in the product, and
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[the user proves] that such defect existed when the product left the hands of the defendant". Shoshone
Coca-Cola Bottling v. Dolinski, 82 Nev. 439, 443, 420 P.2d 855, 858 (1966).

California has applied the strict liability theory to the sale of homes and defective lots. The Nevada
Supreme Court noted in Elley v. Steven, 104 Nev.Adv.Op. 62, N.2 (1988) that courts are divided
about whether a home is a product under strict liability theory. In that case the Nevada Supreme Court
was presented with this issue but was able to decide the case without ruling on the applicability of the
strict liability theory. As the law currently stands in Nevada, the strict liability theory does not apply
to homes. However, this theory could be extended to a situation where a "product" is sold by someone
in the regular course of its business.

403.3.7 PUNITIVE DAMAGES

The above liability theories can support both an award of compensatory damages and punitive
damages. Compensatory damages are to compensate a person for specific damages such as property
repair or replacement costs. However, the private developer faces a possible award of punitive
damages which can be unrelated to the actual damages suffered by the landowner.

NRS 42.010 provides as follows:

"In an action for the breach of an obligation not arising from contact, where
the defendant: (1) has been guilty of oppression, fraud or malice, expressly
implied; or (2) caused an injury by the operation of a motor vehicle in
violation of NRS 484.379 or 484.3795 after willfully consuming or using
alcohol or another substance, knowing that he would thereafter operate the
motor vehicle.

The plaintiff in addition to actual damages, may recover damages for the
sake of example and by way of punishing the defendant."

The concept of punitive damages rests upon a presumed public policy to punish a wrongdoer for his
act and to deter others from acting in similar fashion. The punitive damage allowance should be in an
amount that will promote the public interest without financially annihilating the defendant. Nevada
Cement Company v. Lemier, 89 Nev. 447, 514 P.2d 1180 (1973).

Since the purpose of punitive damages is to punish and deter culpable conduct, the award lies in the
discretion of the court or jury and need not bear a fixed relationship to the compensatory damages
awarded. Randano v. Turk, 86 Nev. 123, 466 P.2d 218 (1970).

The "malice" contemplated in NRS 42.010 is malice in fact and which the malice is established.
Malice in fact sufficient to support an award of damages may be established by a showing that the
wrongful conduct was willful, intentional and done in reckless disregard of its possible results.
Nevada Credit Rating Bureau, Inc. v. Williams, 88 Nev. 601, 503 P.2d 9 (1972).

In Village Development Company v. Filice, 90 Nev. 305 P.2d 83 (1974), the Nevada Supreme Court
was presented with a case involving a claim for damages arising from the destruction of a home
constructed in an undisclosed flood plain and the subsequent claim for punitive damages. The lot
purchaser brought an action to recover damages from the developer of a lot which was situated in an
undisclosed flood plain of a mountain stream. The District Court awarded compensatory and punitive
damages and the developer appealed. The Nevada Supreme Court found the developer was aware that
a stream which crossed the plaintiff's lot usually was quite narrow but varied radically under various
storm conditions of given return frequencies. Despite knowledge of the developer's officers regarding
the extent of the flood plain, the developer did not impose any building restriction other than requiring
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that building plans be submitted to an architectural control committee. Knowing of the flood hazard,
the developer assumed the plaintiff would build on the highest possible site on the lot, but never
advised the lot purchasers of its thoughts regarding a property building site. In short, the court found
that the corporation's highest management personnel failed to warn of the danger although they well
knew the plaintiffs were planning to build in the flood plain. Plans were submitted to the architectural
control committee and approved without warning.

The court held that there was ample evidence to support a jury instruction regarding negligence and
that the resulting award under that theory was proper. After carefully reviewing the record, the court
found that although there was ample evidence of negligence and unconscionable irresponsibility, there
was insufficient evidence to support a finding of "oppression, fraud or malice express or implied".
The court noted it had previously sustained punitive damage awards when the evidence showed the
wrong was willful. Here, the evidence was insufficient to meet the requirement that more must be
shown than malice in law, and that there should be substantial evidence of malice in fact.

The above case indicates how the private developer can face punitive damage exposure. Although in
the case above the developer escaped punitive damage exposure, it could easily have faced punitive
exposure if representations had been made to the purchaser such as the property was not located in the
flood plain, or that flooding was not likely in that area. If an area is located in a flood plain that fact
should be fully disclosed to the purchaser and proper engineering procedures consistent with the
standard of care should be followed.

404 SURFACE WATERS - GOVERNMENTAL ENTITY LIABILITY

The liability of a governmental entity with respect to surface waters is treated differently in some
respects than the liability of a private developer even though the same liability theories previously
discussed can be asserted. The state legislature has conferred various statutory defenses, immunities
and damage limitations in view of the burden regarding land development which has been placed upon
the governmental entities. Governmental entity tort liability is controlled by Chapter 41 of the Nevada
Revised Statutes which was adopted in 1965.

404.1 SOVEREIGN IMMUNITY

The principle of sovereign immunity can be traced back to ancient times in England when a person
could not sue the King. This concept has carried through common law and has appeared in statutory
provisions in most states. NRS 41.031 contains a waiver of sovereign immunity which is expressly
limited by several other statutes containing specific defenses. The purpose of the limited waiver of
sovereign immunity is to compensate the victims of governmental negligence in circumstances like
those in which victims of private negligence would be compensated. Harrigan v. City of Reno, 86
Nev. 678, 475 P.2d 94 (1970).

The legislative intent in enacting NRS 41.031 was to waive the immunity of governmental units and
agencies from liability for injuries caused by their negligent conduct, thus putting them on equal
footing with private persons committing torts. Jimenez v. State, 98 Nev. 204, 644 P.2d 1023 (1982).

In close cases where the issue of whether the allegations of conduct fall within the parameters of a
waiver of sovereign immunity, courts must favor a waiver of immunity; only when it is concluded that
a discretionary act alone is involved, will the court find immunity. Hagblom v. State Director of
Motor Vehicles, 93 Nev. 599, 571 P.2d 1172 (1977). NRS 41.031 initially provided for a special
claims procedure when a person wanted to sue the state. However, the Nevada Supreme Court
eliminated this requirement in 1973.
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404.2 NRS 41.032 - DISCRETIONARY IMMUNITY

NRS 41.032 provides that no action may be brought under the limited waiver of immunity statute or
against an officer or employee of the state or any of its agencies or political subdivision which is
based upon the following:

a. An act or omission of an officer or employee, exercising due care, in the execution of a
statute or regulation, whether or not such statute or regulation is valid, if the statute or
regulation has not been declared invalid by a court of competent jurisdiction; or

b. Based upon the exercise of performance or the failure to exercise or perform a discretionary
function or duty on the part of the state or any of its agencies or political subdivision or any
officer or employee of any of these, whether or not the discretion involved is abused.

The discretionary function immunity initially was a very strong defense for governmental agencies.
However, over the years various interpretations of the statute by the Nevada Supreme Court have
eroded its effectiveness.

The Nevada Supreme Court has analyzed discretionary immunity in terms of the type of functions the
governmental entity is performing at the time. The governmental (discretionary) function is the initial
decision to act. A discretionary function can be categorized as a decision to build a freeway, flood
control channel, or parking structure. Once the discretionary decision to act has been made, then the
governmental entity shifts into the operational function which usually involves construction and
design. The governmental entity is obligated to use due care when acting in the operational function
area.

The discretionary immunity cases can generally be divided into the following areas: road/street,
police protection, and miscellaneous. One case from each area will briefly be discussed to give the
engineer a sense of the analysis which is engaged in by the Supreme Court.

In the case of State v. Webster, 88 Nev. 690, 504 P.2d 1316 (1972), horses wandered onto a frontage
road and then onto a newly constructed controlled access freeway near Carson City. An accident later
resulted when a car struck the horses. The plaintiffs sued the State on the theory that the state was
negligent for not providing a fence to keep animals off the freeway. The Nevada Supreme Court held
that the governmental (discretionary) function was the decision to build a controlled access freeway,
rather than continuing an old two lane highway. Once the discretionary decision regarding
construction was made, the State was obligated to use due care to make the freeway meet standards of
reasonable safety. The court held the State was negligent for failing to install a cattle guard.

In Parker v. Mineral County, 102 Nev.Ad.Op. 131 (1986), a person cutting firewood saw another
person lying on the side of a rural road who apparently needed help. After the person on the ground
had refused assistance, the firewood cutter reported the incident to a Sheriff's Deputy who said they
would take care of the situation. No one responded to the report and the person by the side of the road
later died of exposure. The police department was sued for failure to respond to the call. The Nevada
Supreme Court, in upholding a ruling in favor of Mineral County Sheriff's Department, held that
personal deliberation, decision and judgment are the requirement of a discretionary act. In deciding
not to respond to the call the County officials exercised their personal judgment as to how their limited
resources should be utilized to best promote the public good. Such a decision could not be second
guessed by the court.

In Esmeralda County v. Grogan, 94 Nev, 923 (1978) the Nevada Supreme Court held that the
decision to grant, revoke, or withhold a liquor license is a discretionary act.



TRUCKEE MEADOWS REGIONAL DRAINAGE MANUAL

April 30, 2009 Drainage Law 412

404.3 NRS 41.033 - FAILURE TO INSPECT

NRS 4l.033 provides that an action may not be brought against the state under the waiver of sovereign
immunity or against an officer or an employee of the state based upon the following:

a. Failure to inspect any building, structure or vehicle, or to inspect the construction of any
street, public highway or other public work to determine any hazards, deficiencies or other
matters, whether or not there is a duty to inspect; and

b. Failure to discover such hazard, deficiency or other matter, whether or not an inspection is
made.

An initial reading of this statute would seem to confirm broad protection for the governmental entity.
However, subsequent interpretations of this statute by the Nevada Supreme Court eroded its
effectiveness.

The protection provided by this statute can only be obtained if the government entity does not have
actual notice of a hazard or dangerous condition. For instance, in Crucil v. Carson City, 95 Nev.
583, 600 P.2d 216 (1979) it was held that where the city allegedly had knowledge of a downed stop
sign in an intersection and failed to act reasonably after discovering it, that NRS 41.033 did not
provide immunity against such suit.

The state's protection under NRS 41.033 can also be altered by contract. In 1975 the City of North
Las Vegas was sued when a person was electrocuted while working on a billboard and touched a high
voltage line. Approximately 20 years before the accident the City had signed a franchise agreement
with Nevada Power in which the City agreed to inspect the power lines in return for a certain
percentage of the gross revenues attributable to the citizens of North Las Vegas. The court held the
agreement imposed a contractual duty to inspect the power lines which superseded any protection
provided by NRS 41.033.

In Butler v. Bogdanovich, 101 Nev. 499 (1985) a person built a home that was inspected and
approved by the County. Several years later the plaintiffs purchased the home and found
approximately 25 substantial building code violations and sued the County. The Nevada Supreme
Court held that if the County had knowledge of the defects, the County owed a duty to the plaintiffs to
take action as a result of the discovery of the deficiencies. The court held sovereign immunity would
not bar actions based upon a public entity's failure to act reasonably after learning of a hazard. This
case highlights the effect of actual notice eliminating certain sovereign immunity defenses.

404.4 LIMITATION OF TORT DAMAGE AWARDS

NRS 41.035 generally provides two important limitations on the types of damage claims which can be
awarded against a governmental entity.

The first limitation on damages awards limits a person's recovery in tort against a governmental entity
to a maximum of $50,000. The stated damage limitation applies to an individual for each cause of
action which may be asserted against the state, regardless of how many actions he or she may have,
even if more than one action arose from a single event. State v. Webster 88 Nev. 690, 504 P.2d 1316
(1972).

The second important damage limitation prevents an award of punitive damages against the state.
This is a very important distinction between governmental and private liability. A private developer
may be held liable in punitive damages which can range far in excess of any compensatory damages
which are awarded to a plaintiff, while a governmental entity is protected from such damages.



TRUCKEE MEADOWS REGIONAL DRAINAGE MANUAL

April 30, 2009 Drainage Law 413

However, governmental entities can be sued in inverse condemnation while a private developer is
protected from such an action.

404.5 INVERSE CONDEMNATION -EMINENT DOMAIN

The subject of eminent domain is extremely complex. However, a brief overview of this area is
necessary for the engineer.

Article 1, Section 8 of the Nevada State Constitution provides in pertinent part that private property
shall not be taken for public use without just compensation having been first made or secured, except
in cases of war, riot, fire, or great public peril, in which case compensation will be made later. Private
property cannot be taken for a private use and can only be taken for a public use by a specific act of
the governmental entity.

Eminent domain and inverse condemnation are basically the same concept but from a different
perspective. If a governmental entity needs to obtain land for the construction of a flood control
project, then the land is obtained by filing an eminent domain proceeding in which the land is
condemned and the landowner is paid "just compensation" for the land. If a landowner claims that his
property has been taken for public use without just compensation being first made, then an inverse
condemnation action is filed by the landowner seeking compensation from the governmental entity for
the land.

Chapter 37 of the Nevada Revised Statutes governs eminent domain actions. Specifically, NRS
37.010(3) and (5) provide that the right of eminent domain may be exercised for the public purpose of
"draining any county" or "for draining and reclaiming lands". Thus, obtaining property for flood
control purposes has been specifically recognized by state statutes. Chapter 37 contains the statutes
governing the acquisition and valuation process.

Chapters 340 and 342 of the Nevada Revised Statutes contain additional information regarding
eminent domain procedures and acquisition of real property. Of particular interest is NRS 342.280
which provides that no public body shall intentionally make it necessary for an owner to institute legal
proceedings to prove the fact of the taking of his real property.

The Courts have generally upheld the concept that drainage improvements are public purposes. A
public drainage ditch has been held to be for a public purpose under eminent domain, and therefore
required compensation for private property taken or damaged in the construction thereof. Eminent
Domain, 26 Am.Jur.2d Section 44. The courts quite generally have come to consider drainage district
acts with favor as being for public purpose, whether exercised for the benefit of public health or for
the reclamation or utilization of lands for agricultural purposes.

The Nevada Supreme Court specifically recognized the inverse condemnation theory in County of
Clark v. Powers, supra. In that case the plaintiffs' properties were repeatedly flooded as a result of
development activities of upstream developers. The court found the property no longer had a practical
use other than as a flood control channel. The court noted in a footnote on page 501 of the decision as
follows:

"It has long been established that a taking occurs where real estate is actively invaded
by superinduced additions of water...so as to effectively destroy or impair its
usefulness", Pumpelly v. Green Bay Company, 80 U.S. (13 Wall,) 166, 181,
(1871), and the result is no different when property is subjected to intermittent, but
inevitable flooding which causes substantial injury. United States v. Cress, 243
U.S. 316, 328 (1917).



TRUCKEE MEADOWS REGIONAL DRAINAGE MANUAL

April 30, 2009 Drainage Law 414

Thus, private property which is subject to intermittent but inevitable flooding can be "taken" as a
result of governmental flood control projects. However, each of the cases is highly dependent upon
its factual situation. Inverse condemnation liability extends to "just compensation" for the highest and
best use of the property. The previously mentioned $50,000 damage limitation applies only to tort
actions and does not apply to inverse condemnation actions. Additionally, the sovereign immunity
defenses such as discretionary immunity, and failure to inspect immunity, are not available to the
governmental entity because the right to just compensation for private property taken for a public use
cannot be abridged or impaired by statute. Alper v. Clark County, 93 Nev. 569, 571 P.2d 810 (1977)
cert. denied, 436 U.S. 905, 98 S.Ct. 2235, 56 L.Ed. 2d 402 (1978).
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SECTION 500

DRAINAGE PLANNING AND SUBMITTAL

501 PURPOSE

The purpose of a Drainage Report is to present conceptual or technical information to demonstrate that
proposed drainage designs will adequately detain and convey design-storm runoff in accordance with
the policies and standards set forth in this Manual. The goal of Drainage Report Submittal Standards
is to obtain consistency in information, analysis content, and presentation to minimize time and effort
needed to prepare and review the proposed drainage design.

Drainage Reports will be reviewed for compliance and consistency with the drainage policies and
design standards established in this Manual. These policies and standards establish the minimum
requirements for drainage analysis and design. The design engineer is ultimately responsible for the
drainage facilities design and determining if drainage facilities which exceed the standards established
herein are necessary to fully protect the proposed project and citizens from drainage and flood
hazards.

By reviewing and accepting drainage designs for given developments, the Jurisdictional Entities will
not assume liability for improper drainage design nor guarantee that drainage design reviews will
absolve the developer or designer of future liability for improper design.

502 REQUIRED DRAINAGE REPORT SUBMITTALS

502.1 GENERAL

The Jurisdictional Entities utilize two types of Drainage Reports for the drainage submittal and review
process: the Conceptual Drainage Report and the Technical Drainage Report.

The Conceptual Drainage Report is a condensed report which conceptually addresses drainage
problems and proposed solutions. This conceptual report provides the Jurisdictional Entities
information needed to enable a general review of drainage conditions at a site, and an evaluation of
the feasibility and adequacy of the storm drainage systems proposed in concept. The Conceptual
Drainage Report is also used to identify drainage easements and, at a conceptual level, evaluate their
adequacy for proposed uses. For large projects that will be constructed in phases, the Conceptual
Drainage Report can act as a local master plan and provide a basis for the design of future phased
development. With respect to larger projects for which final designs will be immediately pursued, the
Conceptual Drainage Report can provide a means for the submittal of conceptual designs for approval
prior to the development of the more detailed Technical Drainage Report typically required for such
projects. In certain cases, the Conceptual Drainage Report may be used to demonstrate that a
proposed project will have little or no impact on downstream properties and drainage structures, and
that further drainage analysis is not warranted.

The Technical Drainage Report provides detailed hydrologic and hydraulic analyses used for the
design of proposed drainage facilities per the guidelines and standards set forth in this Manual. This
report also presents drawings depicting drainage easement boundaries, layout of drainage facilities,
grading plans and special details required for proposed drainage structures. The information presented
in the Technical Drainage Report should be of sufficient detail and comprehensiveness to enable the
reviewing agencies to determine that all storm drainage designs proposed in the report will perform
the intended purposes adequately and in conformance with the applicable design criteria.
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In addition to the Technical Drainage Report, an Addendum to the report will be required if, during
final design or development of the construction drawings, design changes require modification of the
hydrologic or hydraulic analyses presented in the Technical Drainage Report. The Addendum should
present a discussion of the cause for changes, a description of the changes, and complete computations
and other backup data used for developing the design modifications. Revised designs at a level of
detail compatible with the Technical Drainage Report previously submitted and approved should also
be included in the Addendum.

502.2 SUBMITTALS

In order to standardize the drainage submittal and review process, the Drainage Report submittal
requirements for all land development processes, land disturbance projects and improvement projects
are presented in Table 501.

The submittal requirements are tailored to provide the minimum amount of information necessary for
each development process and size of development, or type and size of land disturbance or
improvement project. The approval of a drainage report and accompanying proposed designs does
not, however, relieve the design engineer of the responsibility to provide a correct and safe drainage
design nor the developer to properly construct the designed drainage facilities.

All submitted reports should be clearly and cleanly reproduced. Photostatic copies of charts, tables,
nomographs, calculations, or any other referenced material should be legible. Washed out, blurred, or
unreadable portions of the report are unacceptable and will warrant resubmittal of the report.
Drainage Plans submitted with reports should be clearly legible with appropriate symbols used to
identify all relevant drainage structures. Where spreadsheets are used, formulas shall be provided.

A checklist of required items for each drainage report type is presented on the "Drainage Submittal
Checklist" (Standard Form 1/Section 1500). This checklist will be used by the Jurisdictional Entities
to initially determine if the minimum submittal requirements have been met. If the submittal does not
meet the minimum requirements, the submittal will be returned to the submitting party with the
deficiencies noted. These deficiencies must be corrected and resubmitted before the submittal will be
accepted for review.

502.3 EXEMPTIONS

Exemptions to the Drainage Report Submittal Requirements may be granted by the Jurisdictional
Entities for just cause. Those processes/projects which can clearly demonstrate, without detailed
analysis, that no adverse impacts will result to the on-site and downstream drainage systems may be
exempted from submitting a Conceptual or Technical Drainage Report. Certain items of the submittal
requirements may be waived if it is clearly demonstrated to and agreed by the Jurisdictional Entity,
prior to submittal of the report for review, that the subject information is not needed to fulfill the intent
of the report. Requests to the Jurisdictional Entities for such exemption or waiver shall be made in
writing. For approved requests, the Jurisdictional Entities shall provide to the requesting party a
written confirmation of the exemption or waiver granted. If such exemption or waiver is so granted,
the project developer will be required to submit a statement by a Nevada Registered Civil Engineer
stating that the proposed project fully meets the policy, analysis and design requirements of this
Manual.
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502.4 DRAINAGE MASTER PLANS

Submittal requirements for drainage master plans may require Conceptual Drainage Reports,
Technical Drainage Reports, or both. It is recommended that, during the conceptual development of a
drainage master plan, a meeting should be held between the developer, the Jurisdictional Entity, and,
if applicable, any regional agencies to identify major issues that may affect proposed master-planned
drainage facilities.

Discussion with the Jurisdictional Entity should be held to determine what level of analysis will be
appropriate for the proposed drainage master plan. Particular attention will need to be given to project
phasing, compatibility with adjacent existing or proposed local and regional drainage systems, and
compatibility with existing master plan analyses. The master plan drainage report submittal should
provide a comprehensive discussion of all relevant issues that affect the design and implementation of
the subject local and regional drainage facilities.

503 CONCEPTUAL DRAINAGE REPORT

A Conceptual Drainage Report is a condensed report which conceptually describes existing and
proposed drainage conditions and facilities. The purpose of the Conceptual Drainage Report is
described above in Section 502. The Conceptual Drainage Report shall contain a brief narrative letter,
a calculation appendix (if applicable), and a drainage plan in accordance with the following outline.
The report should include the information described in the outline as appropriate.

503.1 REPORT CONTENTS

I. Title Page

A. Project Name and Type of Study
B. Preparer's Name, Firm, and Date
C. Professional Engineer’s Seal and Signature

II. Introduction

A. Location of project by street location, assessor’s parcel number(s), and ¼ Section,
Section, Township and Range

B. Description of Project
C. Existing Site Conditions
D. Description of readily available previous studies and relevant Master Plans including

full references (if applicable)

III. Existing and Proposed Hydrology

A. Discuss existing and proposed drainage basin boundaries
B. Present existing and proposed minor and major storm flow calculations
C. Discuss existing drainage problems (if applicable)

IV. Proposed Drainage Facilities

A. Discuss routing of flow in and/or around site and location of drainage facilities
B. Discuss need for detention and requirements per Section 303.7 of this Manual
C. Discuss proposed flood plain modifications (if applicable) and need for FEMA

approval
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D. Discuss outfall system and anticipated phasing for relevant future facilities proposed
by others (if applicable)

V. Conclusions

A. Compliance with all Manual policies and requirements
B. Requested Manual exemptions
C. Ability to provide emergency all weather access
D. Compliance with flood plain/flood hazard regulations
E. Discuss effect of development on off-site flow rates, volumes, patterns and impact to

all adjacent and downstream properties and drainageways

VI. Exhibits and Figures

A. General Location Map (8½" x 11" is suggested)
B. Off-site Basin Map (with topographic information at suitable scale)
C. Drainage Plan (see Section 503.2)

VII. Calculations Appendix

A. Runoff calculations
B. Street and drainage facility capacity calculations
C. Detention calculations (if applicable)
D. Copies of all tables, charts, etc. used for calculations with source noted

503.2 DRAINAGE PLAN

An 8 ½" x 11" or larger legible drainage plan which covers the development area addressing existing
and proposed conditions shall be submitted and bound with the Conceptual Drainage Report. As a
minimum, the plan shall:

1. Locate and label development boundary

2. Locate and label adjacent streets

3. Locate and label known 100-year flood plains

4. Locate and label existing and planned regional and local off-site drainage facilities

5. Locate and label proposed on-site drainage facilities including the necessary
detention area

6. Show flow paths

7. Identify design inflow points and design outflow points and corresponding minor and
major storm flow rates

8. Show drainage basin boundaries and basin labels

9. Provide adequate information to identify proposed land cover types within project
area

10. Identify drainage basin areas, runoff coefficients (existing and proposed) and curve
numbers as applicable

11. Identify all drainage easements
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12. Show existing and proposed grading topographic contours 100 feet past the property
line. (Spot elevations in lieu of topography past the property line may be used only
upon prior approval of the Jurisdictional Entity.)

Note: The Drainage Plan stated above is preferred; however, multiple exhibits containing the
same information may be submitted.

504 TECHNICAL DRAINAGE REPORT

The Technical Drainage Report discusses at a detailed level the existing site hydrologic conditions and
the proposed drainage design to accommodate or modify these site drainage conditions in the final
development plan for the site. The Technical Drainage Report addresses both on-site and off-site
drainage analyses and improvements required for compliance with the policies and criteria set forth in
this Manual.

The Technical Drainage Report shall be in accordance with the following outline and contain the
applicable information listed.

504.1 REPORT CONTENTS

I. Title Page. The title page of the Drainage Report shall contain the following:

A. Project Name

B. Preparer's Name, Firm and Date

C. Professional Engineer’s Seal and Signature

II. Introduction. The introduction of the Drainage Report shall include, at a minimum, the
following:

A. Identification of street location, Assessor's parcel number(s), section reference, and
adjacent developments

B. General description of existing site conditions

1. Topography, ground cover, soils, etc.

2. Existing drainage and irrigation facilities

3. Existing flood hazards (Flood plains, alluvial fans, etc.)

C. General description of proposed project

III. Previous Studies

This section should provide a description of all previous studies readily available and relevant
to the proposed project. Include all drainage reports, master plans and flood hazard studies,
and discuss their relevance to the project. Provide full reference for all information sources.

IV. Hydrologic and Hydraulic Analysis

A. Describe method used for runoff computations

B. Discuss design storm intensities or depths for 5- and 100-year storms

C. Describe method used to determine hydrologic parameters, and include reference to
the appendix containing hydrologic computations. Include appropriate geotechnical
information if used to support the hydraulic design (i.e. natural channels).
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D. Describe methods used for hydraulic computations. Discuss typical parameters used,
and include reference to the appendix containing hydraulic computations. Include
appropriate geotechnical information if used to support the hydraulic design (i.e.
natural channels).

E. All computer programs used for modeling shall be identified including version and
release number. Include input and output file printouts in the appendix.

V. Historic Drainage System. The Drainage Report shall provide sufficient information,
including text and maps where possible, to describe the historic drainage system. This
information shall include:

A. Major basins (100 acres or more), including relationship to major drainage facilities,
and major basin drainage characteristics (topography, runoff, cover, use, erosion).

B. Sub-basin and site drainage, including 5-year and 100-year storm flows for each sub-
basin affecting the site, existing drainage patterns, channeled or overland flow, points
of entrance and discharge, flood hazard areas, and other drainage related features. A
map showing off-site basins shall also be included. All items listed in Subsections A
and B may be presented on a map or drawing.

C. Discussion of hydrologic and hydraulic analysis results for existing drainage
conditions and facilities, including those items on drawings and maps not discussed
elsewhere. Discussion shall include flow rates and paths, drainage facilities,
irrigation ditches, impact of site runoff on adjacent properties, and any other relevant
information.

VI. Proposed Drainage System. As a minimum, the following information regarding the
proposed drainage system shall be provided in the Drainage Report. Maps shall be used to
complement and clarify the description where appropriate.

A. Description of major basins and tributary sub-basins. Refer reader to appropriate
figures or drawings.

B. Results of hydrologic and hydraulic analyses. Include summary tables if needed to
facilitate discussion of results. Refer reader to the appropriate appendix, if
applicable.

C. Description of the proposed storm drainage system to manage design storm runoff.
Discussion should include management of off-site runoff tributary to the project site,
on-site flows, and anticipated phasing of future downstream facilities that comprise
the off-site drainage system for the proposed project. Identify any interim facilities
that need to be constructed, and the authority under which such facilities will be
constructed, until permanent off-site drainage facilities are in place. The intent of the
off-site facilities information is to permit the reviewing agencies to determine the
impacts of proposed development on off-site facilities and property prior to the
construction of permanent off-site local or regional drainage systems. Discuss
capacity of system to pass both the minor and major storm design flows within and
through the development.

D. Discussion of potential for and risk of sediment inflow and debris flow into the
proposed drainage facilities.

E. Discussion of Water Quality Structural Controls. This discussion shall include:

1. Site design planning efforts for water quality enhancement

2. Design and sizing calculations for flow-based storm water treatment
facilities
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3. Design and sizing calculations for volume-based storm water treatment
facilities

4. Design and sizing calculations for water quality diversion and release
structures

5. Water quality volumes required and provided

F. Discussion of detention requirements for the 5- and 100-year storms per Section
303.7 of this Manual. For proposed detention facilities the following information
shall be provided:

1. Volume required and provided for zero increase in peak flows

2. Release rates and methods

3. Passage of runoff from storms exceeding the 5-year up to the 100-year storm

4. Emergency overflow provisions which will not cause a direct impact to
neighboring sites

5. A detailed description of downstream constraints and mitigation
recommendations

6. Description of detention areas and proposed multiple uses, as applicable.
Identify maximum ponding depths for design storms. Refer reader to
appropriate calculations appendix.

G. Discussion of compatibility of proposed design with previous studies. Provide
justification of deviation from any design constraints recommended or imposed by
previous studies or master plans.

H. Discussion of any drainage easements or rights-of-way relevant to the project. For
drainage easements dedicated as part of the project, the report should identify the
parties subject to the agreements and the form of conveyance of said easements (i.e.,
final plat, separate deed, etc.).

I. Identification of parties and/or entities responsible for maintenance of the private
and/or public drainage systems constructed as part of the proposed project. Provide
an operations and maintenance manual for all private drainage systems to be
recorded as a CCR attachment. The report should identify any agreements that
define such maintenance responsibilities.

VII. Where the proposed development is located within a special flood hazard area or critical flood
storage area as defined in the appropriate local code, sufficient information shall be provided
for the following:

A. Evaluation of the impacts of proposed development on the flood hazard area within
the project area and with respect to adjacent properties. If specific analysis was
performed for flood hazard area consideration, include description of analysis and
pertinent backup data and calculations as applicable.

B. Identification of floodproofing or other protective measures for improvements to be
constructed in the flood hazard area.

C. Description of impact of the flood plain on the proposed storm drainage system(s).

D. Discussion of compliance with FEMA requirements for Conditional Letter of Map
Revision (CLOMR) / Letter of Map Revision (LOMR) submittal, if applicable.
Include reference to all CLOMR/LOMR's submitted to FEMA for this project.

E. Discuss compliance with the appropriate local code.
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VIII. Conclusions. This section shall discuss the impacts of the proposed drainage system
improvements, including:

A. Compliance with all Manual policies and requirements

B. Requested Manual exemptions

C. Compliance with State and Federal Regulations

D. Compliance with local flood plain/flood hazard regulations

E. Benefits provided by the proposed facilities to off-site systems

F. Adverse effects to off-site systems and mitigation measures for these effects

H. Ability to provide emergency all weather access

IX. References. Include references for all sources of information used in report.

X. Drainage Report Appendices. The Drainage Report shall include the following information
in the Appendices.

A. Site Location Map. Site location may be on a USGS map, at a scale appropriate to
show relation of site to major drainage basins and sub-basins; flood hazard areas and
100-year flood plains, if applicable; and off-site flows through project.

B. Computations. Hydrologic and hydraulic computations including:

1. Hydrologic and hydraulic parameter determination and source references

2. Off-site and on-site historic runoff

3. Off-site and on-site proposed-development runoff

4. Street capacity calculations identifying depth and velocity for minor and major
design storms

5. Inlet and catch basin capacity calculations

6. Open channel calculations with depth, velocity, HGL, and freeboard provided
for minor and major design storms

7. Detention volumes and release rates for the design storms. Copies of all tables,

figures, charts, equations, etc. used for the analyses (with references)

8. Storm drain hydraulic grade line (HGL) calculations for minor and major
design storms

9. Design calculations for all hydraulic structures

10. Copies of all equations, tables, figures, charts, etc. used for the analyses (with
references)

11. Basin schematic showing connectivity between sub-basins, flow conveyance
elements, and other pertinent modeling nodes

12. Capacity analysis of off-site facilities

13. Geotechnical information (as needed to support hydraulic design assumptions)

C. Drawings and Figures. Include Drainage Plan per Section 504.2 and any other
figures developed for the report.
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504.3 CALCULATIONS EXEMPTION

The report requirements for a Technical Drainage Report may be reduced at the request of the
applicant or local entity, pending approval of the Jurisdictional Entities, if there is uncertainty over the
final characteristics of the proposed drainage facilities. In such cases, the Technical Drainage Report
shall identify all areas where the uncertainty exists and explain why final characteristics can not be
presently determined. Hydrologic and hydraulic calculations based upon assumptions may then be
provided with less detail. The Jurisdictional Entity may tentatively approve such interim reports based
on design assumptions. The relevant analyses and designs shall be completed in the appropriate detail
as part of the Technical Drainage Report Addendum which will be required to be submitted at the time
of or prior to submittal of the final Improvement Plans. The Technical Drainage Report and
Addendum will need to have final approval from the Jurisdictional Entity before the Improvement
Plans can be approved.

504.4 IMPROVEMENT PLANS

Improvement Plans are desired but not required to be submitted with the Technical Drainage Report.
However, profiles of storm sewers with HGLs and EGLs may be required for adequate review if
required by the Jurisdictional Entity.

505 TECHNICAL DRAINAGE REPORT ADDENDUM

The purpose of the Technical Drainage Report Addendum is to provide all detailed hydrologic and
hydraulic calculations which were not mentioned in the Technical Drainage Report requirements, or to
present analysis and design changes made subsequent to the submittal and approval of a Technical
Drainage Report. This addendum shall be prepared as required by the Jurisdictional Entity in
accordance with the following outline and contain the applicable information listed:

I. Title Page

A. Project Name, Type of Study, Study Date

B. Preparer's Name, Firm and Date

C. Professional Engineer's Seal and Signature

II. Introduction. Discussion of the reason for submitting the Addendum and overview of the
Addendum contents.

III. Hydrologic and Hydraulic Analysis. Provide revised or additional analysis per the Technical
Drainage Report requirements.

IV. Conclusion. Present a summary of the information or modifications presented in this
Addendum.

V. References. Provide a list of all references used for the Addendum.

VI. Appendices.

A. Include all relevant calculations, equations and models.

B. Include a revised Drainage Plan per the requirements of the Technical Drainage
Report. The revised plan should contain all needed information to provide a
replacement for the plan submitted with the original Technical Drainage Report.
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506 IMPROVEMENT PLANS

Where drainage improvements are to be constructed, the final construction plans shall be submitted
for approval. Approval of the final construction plans by the Jurisdictional Entity is a condition of
issuing construction permits. The plans for the drainage improvements will include:

1. Storm sewers, inlets, outlets and manholes with pertinent elevations, dimensions, type, and
horizontal control indicated

2. Culverts, end sections, and inlet/outlet protection with dimensions, type, elevations, and
horizontal control indicated

3. Channels, ditches, and swales (including side/rear yard swales) with lengths, widths,
cross-sections, grades and erosion control (i.e. riprap, concrete, grout) indicated

4. Checks, channel drops, erosion control facilities

5. Detention pond grading, low-flow channels, outlets, and landscaping

6. Other drainage related structures and facilities (including underdrains and sump pump lines)

7. EGLs and HGLs for minor (storm sewer) and major (channels) storm runoff

8. Maintenance access considerations

9. Overlot grading and erosion and sedimentation control facilities

10. Drainage easements and rights-of-way with horizontal distance to improvements

11. Drainage plan attached for information only

The information required for the plans shall be in accordance with sound engineering principles, this
Manual, the Jurisdictional Entity’s Development Code, and the uniform Standard Drawings and
Standard Specifications for Public Works Construction. Construction documents shall include
geometric, dimensional, structural, foundation, bedding, hydraulic, landscaping, and other details as
needed to construct the drainage facility. The approved Drainage Plan shall be included as part of the
construction documents for all facilities affected by the drainage plan. Construction plans shall be
signed and sealed by a licensed professional engineer as being in accordance with the approved
drainage report/drawings.

507 REQUIREMENTS FOR A FLOOD PLAIN STUDY

A study may be required at the discretion of the Jurisdictional Entity to ensure that property being
developed is actually outside of a 100-year flood plain or is to be removed from the flood plain, that
property removed from the flood plain and other properties that share frontage along the flood plain
will not be adversely impacted, that the channel alignment will be stable and will not be subject to
erosion which may threaten property, that sufficient conveyance capacity is maintained, and that the
Jurisdictional Entity will comply with the requirements of FEMA for administering a flood plain
management program. A Flood Plain Study is typically required for designating a flood plain for
drainageways (as identified by the Jurisdictional Entity) where one has not been established or for
modification of an existing flood plain that is delineated in a flood plain delineation study or on a
FEMA Flood Insurance Rate Map (FIRM). Requirements for development in and adjacent to a
drainageway vary by jurisdiction

The effort necessary for a Flood Plain Study is dependent upon the amount of information previously
generated, the potential for impact on adjacent properties, the magnitude of flow in the channel, the
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size of the area affected, the need for channel stabilization, and the sediment transport and fluvial
morphological aspects of the stream. Flood Plain Studies are required for the following activities:

1. As an initial feasibility study to determine the potential utilization of a site with flood plain
impacts.

2. To support a zoning case for establishment of a flood plain area for drainages that have not
had the 100-year flood plain delineated.

3. To support a zoning case where a zone will be modified from an existing flood plain
designation.

4. With a Conceptual and/or Technical Drainage Report where flood plain modifications are
proposed.

5. For other agencies constructing highways, bridges, or other improvements which affect a
FEMA designated flood plain.

507.1 OUTLINE FOR A FLOOD PLAIN STUDY

A Flood Plain Study must address the following points through actual analysis or through reference to
adopted drainage master plans:

1. A description of the flood plain area (i.e. vegetation, condition, slope constrictions)

2. A description of the contributing drainage basin(s)

3. Identification of applicable flood plain studies and or Flood Insurance Studies with analysis
of the applicability of data to the subject area

4. Hydrologic analysis

5. Characteristics of the proposed channel including but not limited to slope, roughness, depth,
velocity, Froude number, centerline alignment and stationing, and cross sections. Existing
topographic maps may be utilized if they are field verified to determine if changes have
occurred. The profile and plan shall be given for existing conditions and for the proposed
channel alignment including the cross section locations.

6. A description of the method of hydraulic analysis and its application in the study

7. Identification and discussion of all input parameters and basis for input parameters

8. Discussion of the results and conclusions of the hydraulic analysis. This shall include a
narrative summary of the results as well as comprehensive output data.

9. The delineation of the existing and proposed 100-year flood plain and water surface profile.
Include cross-section locations.

10. A description of impacts on other property owners along the flood plain

11. A conceptual design for the channel including embankment protection, drop structures,
culverts, bridges, and the hardened low-flow channel

12. If appropriate, an analysis of sediment transport and fluvial morphology

507.2 FEMA DESIGNATED FLOOD PLAINS

In order for the Jurisdictional Entity to participate in the National Flood Insurance Program that is
administered by FEMA, the Jurisdictional Entity must conduct a flood plain management program
that complies with FEMA requirements. Thus all Flood Plain Studies that propose to change a FEMA
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designated flood plain must address compliance with the FEMA requirements for the project. This
includes federal regulations published in 44CFR Part 65 on technical and submittal requirements for a
Letter of Map Revision.

The Jurisdictional Entity is required to make submittals for map revisions to FEMA for projects which
propose floodway revisions and for developments which desire a change in the flood plain boundaries.
For these cases, the applicant shall prepare the FEMA submittal packages and provide the FEMA
review fee. The Flood Plain Study shall include a proposed schedule for obtaining a Letter of Map
Revision for the project. The schedule shall include anticipated dates for:

a. Submittal of the Conditional Letter of Map Revision FEMA submittal package to the
Jurisdictional Entity for review.

b. Submittal of the Conditional Letter of Map Revision submittal package to FEMA from the
Jurisdictional Entity. A minimum 30-day review time is required for the Jurisdictional Entity
to review the submittal.

c. Issuance by FEMA of a Conditional Letter of Map Revision. FEMA approval is required
before the Jurisdictional Entity issues permits for construction for areas within a flood plain.

d. Submittal of a draft FEMA submittal package including as-built data for the Letter of Map
Revision for review by the Jurisdictional Entity.

e. The submittal of the Letter of Map Revision submittal package to FEMA by the Jurisdictional
Entity. A minimum 30-day review time is required for the Jurisdictional Entity’s review of
the submittal.

f. Issuance by FEMA of a Letter of Map Revision. FEMA approval is required before the
Jurisdictional Entity grants final acceptance of public improvements in a subdivision.

The report should be prepared using the drawing size, map scale, and engineer certification
requirements that are given for the Technical Drainage Report.

1. A pre-application consultation with the Jurisdictional Entity is suggested of all applicants for
these processes. Information gained at said consultations may allow the Jurisdictional Entity
to focus the applicant on those areas of significant drainage concerns, thus potentially
lessening the applicant’s time for submittal and subsequent revisions.

2. For all applications which include proposed modifications to areas within a designated

100-year flood plain, a Flood Plain Report shall also be submitted or incorporated into the

Conceptual and/or Technical Drainage Report.

3. For all applications which include proposed modifications to a natural drainageway for which
a 100-year flood plain has not been designated, a Flood Plain Report shall also be submitted
or incorporated into the Conceptual and/or Technical Drainage Report.

4. If drainage improvements are required to be constructed as part of this project, a Technical
Drainage Report and Improvement Plan will be required to be submitted for said drainage
improvements.

5. Comments received on the Conceptual Drainage Report during the tentative review process
shall be addressed in the Technical Drainage Report.

6. If not waived per the result of a pre-application consultation, a Conceptual Drainage Report
will be required if:
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a) Amendment area is within a 100-year flood plain, or

b) Amendment area housing/development density will increase over that already included
in the plan.

7. No submittals are required if lot is part of an approved subdivision, parcel map, or map of
division into large parcels. A Technical Drainage Report is required if a grading permit is
required.

8. A Conceptual Drainage Report may be allowed for areas with minimal drainage impacts upon
prior approval of the Jurisdictional Entity.
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601. Contributing “watersheds” may be located within more than one region. In this instance, each
sub-basin will reflect the region in which it is located. For sub-basins located within more than one
region, the region in which the majority of the sub-basin lies will be used.

The rainfall distribution for a 24-hour storm at time intervals of 5 minutes, 15 minutes, 1 hour, 2 hours,
3 hours, 6 hours, 12 hours, and 24 hours for the desired recurrence frequency will be used in HEC-1 or
HEC-HMS models. The rainfall distribution is centered around the midpoint of the design storm (time
= 12 hours). These rainfall values are input into the HEC-1 or HEC-HMS program using the PH
record. When using the PH record in conjunction with the JR record for watersheds that are more than
2 square miles in total area, a value of 0.001 should be input into Field 2 to prevent the program from
using an internal point rainfall reduction adjustment (see Section 606.3). A sample HEC-1 input and
output that uses a tabulation interval of 5 minutes and 300 hydrograph ordinates is shown in Figure
606 shows a tabulation interval of 5 minutes and 300 hydrograph ordinates. For smaller basins, a
tabulation interval of 2 to 3 minutes will be used.

603.3 DEPTH-AREA REDUCTION FACTORS

The SSPFS precipitation depths are related to rainfall frequency at an isolated point. Storms, however,
cause rainfall to occur over extensive areas simultaneously, with more intense rainfall typically
occurring near the center of the storm. Standard precipitation analysis methods require adjusting point
precipitation depths downward in order to estimate the average depth of rainfall over the entire storm
area. This is normally performed using depth-area reduction curves relating point precipitation
reduction factor to drainage basin area and duration.

For watersheds that are less than 2 square miles in total area, Figure 605 shows that the depth-area
reduction is less than 1% and is not significant. In this case, a 0 may be entered in Field 2 of the JR
card to default to using the basin area to compute the reduction of point rainfall depths. For
watersheds that are greater than 2 square miles in total area, Figure 605 provides the depth-area
reduction curve for the 24-hour storm event (NOAA, 1973). Depth-area values are input to the HEC-1
or HEC-HMS program using the JR record. The peak flow value at a given point should be
determined using the depth-area value for the total watershed area tributary to the subject point of
interest.

The ability of the thunderstorm generating mechanisms (i.e. available moisture, strong convective
currents, etc.) to sustain a thunderstorm greater than 200 square miles is greatly reduced. Therefore,
only a portion of an entire drainage basin could be subject to precipitation from the thunderstorm
event. Analysis of this effect on runoff peaks and volumes is complicated by the necessity to
determine the "storm centering" which produces the greatest peak flow and/or volume at the selected
design point. Thus, in order to obtain a consistent method of analysis for drainage basins larger than
200 square miles, the designer shall consult with the Jurisdictional Entity to determine the appropriate
method of analysis for the specific location and basin under consideration.

604 RAINFALL DISTRIBUTION FOR RATIONAL METHOD

604.1 RAINFALL REGIONS FOR RATIONAL METHOD

A review of the isopluvial maps generated by the SSPFS indicates that, for the Rational Method
analysis, the City of Sparks can be divided into three rainfall zones. Within each zone, the
precipitation values were similar for the various return periods and duration storms. Rainfall depths
and intensities for these regions are shown in Tables 601 through 603.
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If more than 50 percent of the basin lies in a given region, the rainfall data for that region shall be
used. Basin area refers to the actual basin or sub-basin for which storm runoff information is being
calculated and not necessarily the entire watershed area.

604.2 TIME-INTENSITY-FREQUENCY CURVES IN REGION 1

Within Region 1, the rainfall time-intensity-frequency curves used in the Rational Method are assumed
to be identical throughout the zone. The curves are shown in Figure 602, and tabulated in Table 601.

604.3 TIME-INTENSITY-FREQUENCY CURVES IN REGION 2

Within Region 2, the rainfall time-intensity-frequency curves used in the Rational Method are assumed
to be identical throughout the zone. The curves are shown in Figure 603, and tabulated on Table 602.

604.4 TIME-INTENSITY-FREQUENCY CURVES IN REGION 3

Within Region 3, the rainfall time-intensity-frequency curves used in the Rational Method are assumed
to be identical throughout the zone. The curves are shown in Figure 604, and tabulated on Table 603.
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CITY OF SPARKS
RAINFALL DEPTH - DURATION - FREQUENCY DATA

REGION 1

DEPTH (inches)

Return 5 min 10 min 15 min 30 min 1 hr 2 hr 3 hr 6 hr 12 hr 24 hr
Period (Yr.)

2 yr 0.11 0.16 0.20 0.27 0.33 0.44 0.52 0.70 0.88 1.06
5 yr 0.15 0.22 0.27 0.37 0.45 0.59 0.69 0.91 1.13 1.36
10 yr 0.19 0.28 0.34 0.47 0.57 0.72 0.83 1.06 1.33 1.59
25 yr 0.25 0.38 0.46 0.63 0.77 0.92 1.03 1.27 1.58 1.90
50 yr 0.32 0.47 0.58 0.79 0.96 1.10 1.21 1.43 1.78 2.13
100 yr 0.39 0.59 0.72 0.98 1.19 1.31 1.40 1.58 1.97 2.35

INTENSITY (in/hr)

Return 5 10 15 30 1 hr 2 hr 3 hr 6 hr 12 hr 24 hr
Period (Yr.) min min min min

2 yr 1.31 0.97 0.79 0.54 0.33 0.22 0.17 0.12 0.07 0.04
5 yr 1.78 1.32 1.08 0.74 0.45 0.29 0.23 0.15 0.09 0.06
10 yr 2.25 1.67 1.36 0.93 0.57 0.36 0.28 0.18 0.11 0.07
25 yr 3.03 2.25 1.84 1.26 0.77 0.46 0.34 0.21 0.13 0.08
50 yr 3.80 2.82 2.30 1.57 0.96 0.55 0.40 0.24 0.15 0.09
100 yr 4.73 3.51 2.87 1.96 1.19 0.66 0.47 0.26 0.16 0.10

VERSION: April 30, 2009 REFERENCE:
NOAA Semi-arid Precipitation Study - Nevada, 1997

TABLE
601
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CITY OF SPARKS
RAINFALL DEPTH - DURATION - FREQUENCY DATA

REGION 2

DEPTH (inches)

Return 5 min 10 min 15 min 30 min 1 hr 2 hr 3 hr 6 hr 12 hr 24 hr
Period (Yr.)

2 yr 0.12 0.17 0.21 0.29 0.35 0.45 0.53 0.70 0.88 1.06
5 yr 0.16 0.23 0.29 0.39 0.48 0.61 0.70 0.91 1.13 1.36
10 yr 0.20 0.29 0.36 0.49 0.60 0.74 0.85 1.06 1.33 1.59
25 yr 0.27 0.40 0.49 0.67 0.81 0.95 1.05 1.27 1.58 1.90
50 yr 0.34 0.50 0.61 0.84 1.02 1.14 1.23 1.43 1.78 2.13
100 yr 0.42 0.62 0.76 1.04 1.27 1.36 1.43 1.58 1.97 2.35

INTENSITY (in/hr)

Return 5 10 15 30 1 hr 2 hr 3 hr 6 hr 12 hr 24 hr
Period (Yr.) min min min min

2 yr 1.39 1.03 0.84 0.57 0.35 0.23 0.18 0.12 0.07 0.04
5 yr 1.88 1.40 1.14 0.78 0.48 0.30 0.23 0.15 0.09 0.06
10 yr 2.38 1.77 1.44 0.99 0.60 0.37 0.28 0.18 0.11 0.07
25 yr 3.22 2.39 1.95 1.33 0.81 0.47 0.35 0.21 0.13 0.08
50 yr 4.03 2.99 2.44 1.67 1.02 0.57 0.41 0.24 0.15 0.09
100 yr 5.02 3.72 3.04 2.08 1.27 0.68 0.48 0.26 0.16 0.10

VERSION: April 30, 2009 REFERENCE:
NOAA Semi-arid Precipitation Study - Nevada, 1997

TABLE
602
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CITY OF SPARKS
RAINFALL DEPTH - DURATION - FREQUENCY DATA

REGION 3

DEPTH (inches)

Return 5 min 10 min 15 min 30 min 1 hr 2 hr 3 hr 6 hr 12 hr 24 hr
Period (Yr.)

2 yr 0.13 0.19 0.23 0.31 0.38 0.48 0.55 0.71 0.89 1.07
5 yr 0.17 0.25 0.31 0.42 0.52 0.64 0.73 0.92 1.15 1.37
10 yr 0.22 0.32 0.39 0.54 0.65 0.78 0.88 1.08 1.34 1.61
25 yr 0.29 0.43 0.53 0.72 0.88 1.00 1.09 1.29 1.60 1.92
50 yr 0.36 0.54 0.66 0.91 1.11 1.21 1.29 1.45 1.80 2.15
100 yr 0.45 0.67 0.83 1.13 1.38 1.44 1.50 1.60 1.99 2.38

INTENSITY (in/hr)

Return 5 10 15 30 1 hr 2 hr 3 hr 6 hr 12 hr 24 hr
Period (Yr.) min min min min

2 yr 1.50 1.12 0.91 0.62 0.38 0.24 0.18 0.12 0.07 0.04
5 yr 2.05 1.52 1.24 0.85 0.52 0.32 0.24 0.15 0.10 0.06
10 yr 2.59 1.92 1.57 1.07 0.65 0.39 0.29 0.18 0.11 0.07
25 yr 3.49 2.59 2.12 1.45 0.88 0.50 0.36 0.21 0.13 0.08
50 yr 4.38 3.25 2.65 1.81 1.11 0.60 0.43 0.24 0.15 0.09
100 yr 5.45 4.04 3.30 2.26 1.38 0.72 0.50 0.27 0.17 0.10

VERSION: April 30, 2009 REFERENCE:
NOAA Semi-arid Precipitation Study - Nevada, 1997

TABLE
603
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CITY OF SPARKS - REGION BOUNDARIES

VERSION: April 30, 2009 REFERENCE:
NOAA Semi-arid Precipitation Study –

Nevada 1997

FIGURE
601
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CITY OF SPARKS
RAINFALL INTENSITY DURATION FREQUENCY CURVE – REGION 1

VERSION: April 30, 2009 REFERENCE:
NOAA Semi-arid Precipitation Study –

Nevada 1997

FIGURE
602
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CITY OF SPARKS
RAINFALL INTENSITY DURATION FREQUENCY CURVE – REGION 2

VERSION: April 30, 2009 REFERENCE:
NOAA Semi-arid Precipitation Study –

Nevada 1997

FIGURE
603


