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CHAPTER 1

GOALS AND OBJECTIVES
INTRODUCTION

This chapter describes the consensus of the Washoe County Flocd Control
Master Plan Technical Advisory Committee (TAC) with regard to:

. The need for a flood control master plan.

. The goals and objectives to be accomplished by the Master
Plan process.

. The approach, scope of work, and schedule for accomplishing
the master plan.

*»  Outline of the final flood control master pléh document.

For purposes of this document, the Washoe County Flood Control Master
Plan is considered to consist of three parts:

. A Conceptual Level Flood Control Master Plan to provide an
initial estimate of capital requirements to establish the
general level of long term capital need early in the
planning process.

. A Final Flood Control Master Plan providing a detailed plan
for the trunk conveyance system for the Reno-Sparks urban
area and developing areas of Washoe County.

. A plan for the organization, management, and funding of the
master plan recommendations to be used to establish the
legal basis for implementation.

The policy statement that follows outlines a consensus on the approach
to preparation of the Washoe County Flood Control Plan as approved by
the TAC under authority of the inter-governmental agreement between
Reno, Sparks, and Washoe County dated April 27, 1989.

The approach is divided into three sections. The first covers the
Conceptual Master Plan. The second deals with organization, management
and funding. The last details the final master planning process as

previously developed during the Design Criteria workshops and documented
as a consensus memo.
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STATEMENT OF POLICY AND APPROACH

Basic Flood Control Policy

It is stated in NRS 543.020 that the policy of the State of Nevada along
with Washoe County and the cities of Reno and Sparks is (by inference)
"to cooperate with the United States and its departments and
agencies,..., in preventing loss of life and property, disruption of
commerce, interruption of transportation and communication and waste of
water resulting from floods, and in furthering the conservation,
development, utilization and disposal of water."

In addition to this general statement regarding public safety,
prevention of economic loss or disruption, and resource conservation it
is the objective of the Regional Flood Control Master Plan to develop a
method for pianning, funding, construction, and maintenance of flood
control improvements in Washoe County.

It is also the objective of this plan to use the identified projects to
enhance the community environment to the maximum extent feasible and to

create opportunities for multiple use of floodways including
recreational facilities.

Goals of Flood Control Master Plan

To implement the above statement of policy the three local agencies
intend to develop a flood control master plan that will provide:

. A method to provide a financial and institutional approach
to meeting local obligations resulting from the U.S. Army
Corps of Engineers Truckee Meadows Project.

. Estimation of peak flood flows in master plan study areas
throughout Washoe County for existing and future conditions.

) Development of alternative plans describing flood control N
facilities, and selection of a recommended plan.

. Estimation of capital, operation and maintenance costs for
the flood control alternatives and the recommended plan.

. Development of the organizational requirements needed to

successfully implement a cost-effective, regional flood
control program. '

. Development of design standards to assure consistency in
construction and operation of flood control facilities in
Washoe County.

. Further development of a Flood Warning System to serve the
' developed areas in Washoe County.

-04/09/91 1.2 897043.01



Need for Flood Control and Local Drainage Improvements

The Reno-Sparks area and portions of surrounding Washoe County have been
subject to periodic storm events that have resulted in damage to
property, disruption of transportation, communications, and local
services, and present a potential hazard to human health and safety.

The proposed Truckee Meadows Project of the U.S. Army Corps of Engineers

-will only provide for overbank protection from the flooding of the river

and its major tributaries. Local internal drainage is the
responsibility of the local agencies.

In addition, local agencies will be required to provide matching funds
to construct the Truckee Meadows Project and will be responsible for
operation and maintenance of these improvements. .

The Tocal agencies must also now begin to prepare to address the issue
of storm runoff water quality from the urban and developing areas. The
Tocal jurisdictions will soon be required to obtain a permit or permits
for the discharge of storm drainage under the provisions of the National
Pollution Discharge Elimination System (NPDES) administered by the
USEPA. In addition, each agency is faced with the need for funding for
the ongoing operation, maintenance, and management of local storm
drainage facilities. -

A1l of these requirements indicate a need for interagency cooperation
and increased funding for flood control and local drainage.

FLOOD CONTROL MASTER PLAN APPROACH
Preliminary Master Plan and Meteorological Investigation

Conceptual lLevel Flood Control Master Plan.

Purpose. The purpose of the Conceptual Level Flood Control Master
Plan is to identify the most significant flood control improvement
needs and estimate the capital costs and annual costs required to
implement the Final Flood Control Master Plan and maintain the
flood control facilities. For the Conceptual Level Flood Control
Master Plan only preliminary improvement options are identified.
These options are not the result of an alternatives evaluation
process but instead may represent a non-optimal solution for the
purpose of establishing approximate costs and budget data. These
approximate capital improvement and annual costs have been used in
the evaluation of financial and institutional alternatives.
Additional detail on the purpose and approach to be used is
identified in the Consensus Memorandum on Design and Planning
Criteria and Approach dated 19 January 1990.
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Approach. During the preparation of the Conceptual level Flood
Control Master Plan, the following tasks have been performed:

. Literature Search. Collection of existing relevant
studies and plans.

. System Inventory. Inventory of existing drainage
structures and chgnne] systems.

. Preliminary Hydraulic Analysis. Identification of
capacity for structures and systems identified in the
inventory.

. Identification of system for determining level of
analysis detail for each portion of the study area.

. Approximate 100 year discharge values.

. Identification of deficiencies.

. Prepare preliminary flood control alternatives.

. Estimate construction, O&M and other related costs.

. Prepare conceptual level flood control master plan.

INSTITUTIONAL AND FUNDING ALTERNATIVES

Purpose

The purpose of this task is to document the consensus of the technical
advisory committee and involved units of local government regarding the
institutional and financial alternative to be used to implement the
Washoe County Flood Control Master Plan.

INSTITUTIONAL ALTERNATIVES

The purpose of the institutional alternative analysis has been to
determine what combination of local agencies or other institutional
approach is best suited to implement the regulatory, capital improvement
and operating recommendations of the master plan. The currently
identified options available for consideration are listed below.

Currently Available Jurisdictional Options
. County Sponsored and Managed FCD {NRS 543).

. Interlocal Agreement between Cities and County for Joint
Operation

04/09/91 _ 1.4 . 897043.01



. Interlocal Agreement for Independent County and City
Responsibilities and Operation

. One City to be Sponsor (Manager)

. Local Improvement District (NRS 271)

. General Improvement District (NRS 318)

. Enterprise Fund - Location Budget Government Act (NRS 354)

. Subconservancy District - (i.e. Carson-Truckee Water
Conservancy District - NRS 541)

With Legislative Action
. Drainage Utility Formation

- Jointly

- Separately

- By Cities with County Forming Flood Control District
(FCD) '

Possible Combination

. County'to form FCB. Cities to provide local facilities and
operations with drainage utility when available.

e Independent but coordinated action by each entity with
funding by County using FCD

FINANCIAL ALTERNATIVES

With each currently available flood control/drainage jurisdictional
alternative, there are corresponding powers specified in the State
statutes.

The jurisdictional-financial analysis considers all funding powers and
certain approaches used elsewhere that may be applicable to the Reno,
Sparks, Washoe County area. Some of these options may require specific

State legislation to authorize their use.

The following 1ist summarizes currently identified funding options that
have been analyzed in this study effort.

Summary of Funding Options
s Capital Projects
- FCD Assessments (NRS 543)
General Obligation Bonds w/FCD
Utility Revenues
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Revenue Bonds w/Utility

Local Improvement District (LID) Assessments (NRS 271)
Impact Fees

Tax Increment Financing

Other Dedicated Tax Revenues (NRS 354, et al)

Other Special Assessment Districts

Sales Tax Increase

. Operations and Maintenance

FCD Assessments

Utility Revenues

Other Dedicated Tax Revenues
Other Special Assessment Districts

SCOPE OF WORK FOR INSTITUTIONAL AND FUNDING ALTERNATIVES ANALYSIS

Define Agency Responsibilities

Purpose. To implement the Truckee Meadows Project may require a
different form of organization than was required to fund and operate
local drainage facilities. The purpose of this task was to develop an
agreement between the three TAC agencies and other State, Federal, and
local jurisdictions as to the division of responsibility for each aspect
of the projects incorporated in the Flood Control Master Plan.

The consensus of the TAC is presented in Chapter 2, Funding and
Institutional Approach.

Approach. The approach to this task has been to carefully define the
work to be accomplished to implement the flood control and storm
drainage elements. This work scope has been built from the work of the
Concept Level Master Plan and earlier work by the three TAC agencies
relative to the Corps of Engineers project.

A series of interviews and workshops were used to define the issues and

alternatives to be considered during the plan development.
Define Organizational Alternatives

Purpose. This task builds on the results of the previous task to
develop a proposal, or proposals, for the organizational structure
needed to insure implementation of the master plan.

Approach. The consuitant investigated, with the help of County
furnished legal assistance, all current legislative authority applicable
to the implementation of the master plan. This information has been
combined with the consensus developed in the previous tasks to arrive at
a listing and analysis of organizational alternatives suitable for
effecting the implementation of the master plan.
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The alternatives were reviewed and discussed through a series of

interviews and workshops involving not only the TAC, but also the City
and County managers, finance officers, and elected officials.

These discussions culminated in a workshop on June 12, 1990 at which a
recommended implementation and funding plan was discussed. Due to
regional governance questions then being considered, it was decided to

defer the TAC recommendations until the regional governance questions
were decided. ‘

Financial Alternatives Review

Purpose. The purpose of this task has been to document and recommend

the funding approach needed to insure implementation of the flood
control master plan. ,

Approach. The funding requirement considers:

. Local funding requirement for the Corps of Engineers
Truckee Meadows Project.
. _Funding needed for regional flood control facilities.
. Funding needed for drainage facilities in each local
Jurisdiction.
. Budgets required for the operation and management of

the flood control and locai drainage systems.

. Funding requirements to address water quality and
permitting requirements resulting from the NPDES as
administered by the USEPA.

The results of the Preliminary Flood Control Master Plan have been used
to establish an estimate of capital and other financial needs.

Available funding sources were reviewed and alternative funding methods
have been identified. Each source or combination of scurces were

reviewed for adequacy, ease of implementation, and jurisdictional
requirements.

Additional State legislation is required to provide for the _
organizational structure and funding mechanisms needed to implement the
master plan, and an outline of such legislation has been developed

toegether with a strategy for cbtaining approval of the State
Legislature.

04/09/91 1.7 897043.01
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Public Informétion Program

Purpose. Implementation of the Truckee Meadows Project and/or the
Washoe County Flood Control Master Plan will involve raising additional
funds from local citizens, businesses, and property owners. The purpose
of this task will be to provide information to the public so they may
become aware of the funding need and have an opportunity to respond with
their ideas and concerns.

Approach. Only an initial scoping workshop has been completed at this
time. This workshop and the preparation for it define the extent of the
public information program appropriate to the implementation of the
master plan.

It is assumed that additional effort will be required throughout the
master planning process. This work may be performed by the TAC agencies
with or without consultant assistance.

Develop Policies and Procedures Manual

This task has been deferred until the master plan is completed.
Implementation Schedule

Purpose. The purpose of this task is to provide a guideline for
implementation of the master plan recommendations.

Approach. The implementation schedule will be developed during the
final master planning process. There will be a schedule for the
organizational and funding elements which will, in turn, drive the
schedule for the capital improvement program.

The schedule will be reviewed and approved by the TAC as part of
workshops associated with other final master planning tasks.

SUMMARY OF INSTITUTIONAL-FINANCIAL WORK PRODUCTS

Task 1.0 - Memorandum on Project Responsibilities
Task 2.0 - Memorandum of Organizational Alternatives
- Memorandum of Consensus and Agreement as to

Preferred Organizational Approach
Task 3.0 - Memorandum on Funding Alternatives
Task 4.0 - Outline of Required Legislation
Task 5.0 - Outline and Schedule for Public Information

Program (deferred to next phase of work)
04/09/91 1.8 897043.01
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Task 6.0 - N/A

Task 7.0 - Schedule for Implementation for
Organizational Funding and CIP Elements
of the Master Plan (deferred to next phase of work)

FLOOD CONTROL MASTER PLAN

Purpose

The Final Flood Control Master Plan will refine the flood control
improvements and associated costs identified in the Concept Level Flood
Control Master Plan. Various alternatives will be evaluated to jdentify
the recommended alternatives appropriate to each area of the County.

The Final Flood Control Master Plan will also establish an order of
priority for those improvements based upon an established criteria. The

- capital improvement cost will be estimated for each element of the plan.

Operation and maintenance costs will also be estimated for the
improvements identified in the plan as well as the Truckee River
improvements to be constructed by the Corps of Engineers.

Approach

The methods of analysis, determination of study effort level and
resource materiais identified in the Concept Level Master Plan will be
used in developing the final master plan. A detailed hydrologic
analysis will be performed (where appropriate) to refine the hydrologic
data. Flood control alternatives will be developed and ranked according
to pre-determined evaluation criteria, and a final master plan document
will be prepared.

REFERENCES AND BIBLIDGRAPHY

Appendix A contains a bibliography that summarizes the most significant
reference sources identified to date. These references are currently
available to Kennedy/Jenks/Chilton.

An additional source of information to be used for reconnaissance will
be stereo photographs and other aerial photographs available from the
Nevada Dept. of Transportation, Cooper Aerial Survey and others.

Additional resource materials may be identified and utilized during the
execution of the project not identified in the attached bibliography.
Additional resource materials recommended by the TAC or their staff will
also be considered.

FINAL FLOOD CONTROL MASTER PLAN OUTLINE

Appendix D is a preliminary outline for the Final Flood Control Master
Pian. This outline is intended to present the basic format and
components of the Master Plan. This format will be subject to
modification prior to completion of the project.
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CHAPTER 2
FUNDING AND INSTITUTIONAL APPROACH

PURPOSE OF CHAPTER

The purpose of this chapter is to present the organizational and funding
requirements for the management of flood control and urban drainage in
the Reno-Sparks urban area and surrounding Washoe County. In addition,
a presentation of organizational and funding alternatives along with the
consensus recommendations of the Technical Advisory Committee is
presented.

ORGANIZATIONAL REQUIREMENTS

Flood control and storm drainage management entails both regional and
local agency components. On the one hand the control of runoff quantity
and quality from the major watersheds drainage to the urban area is
cleariy a regional need. Drainage basins in the area cross

‘jurisdictional lines and in many instances after the improvements needed

to control a downstream problem are located in another jurisdiction,
most often Washoe County,

Local drainage facilities, the catch basins in the streets and local

coilection drains, on the other hand are for the most part all within
one jurisdiction and are closely related to the street system of the

local agency.

There is no compelling reason for these facilities to be managed as
regional facilities except perhaps for the overall concern for water
quality. But since local facilities must discharge storm water in a
manner consistent with the regional plan there is some argument for
having a fully coordinated system to insure quantity and quality control
of urban runoff. The final distribution of responsibility for the
functional activities described in this section is currently the subject
of negotiations between the Cities of Reno and sparks and Washoe County
and will be determined in the context of regional governance issues
currently being addressed.

Regardless of how regional and local flood control and storm drainage
system are managed, certain functional activities must be accomplished.

.The Tisting that follows covers only the broadest categories. Within

each category are many specific work tasks and staff positions that must
later be identified and filled by the responsible agency or agencies.
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WORK PROGRAM TASKS

. Master Plan Implementation
. Regulation of Development

. Maintenance of System

. Surface and System Cleaning

. Water Quality

. Emergency Response

. Continuous Planning

. Facility Programming and Execution
. Fiscal Management

. Public Information and Eduéation

A brief description of these major tasks follows.
Master Plan Implementation

If the flood control master plan is to be successfully imp1emented
someone must oversee or manage the process. Even if the various
components of the capital plan and operations plan are delegated to the
individual local agencies there is still a need for coordination.

Coordination requires someone with responsibility to see that the
coordination happens. It also requires a certain amount of staff and
budget support. The implementation coordination could take the form of

a joint board or committee or a more formally constituted flood control
or other special district.

Regulation of Development

The flood control master plan will identify not only facility
improvements, but also those regulatory requirements needed to insure

adequate storm drainage and flood control. Some of the regulatory
issues include:

. Preservation of floodways.
. Prevention of encroachment on drainageways.
04/09/91 2.2 897043.01
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. Provision of necessary right-of-way for drainage facilities.
This includes both construction and maintenance.

. Provision of adequate facilities within development.

. Provision of detention/retention where required.

. Erosion control during ¢onstruction.

. Inspection during development.

. On-going operation and maintenance.

Control of development is exercised through the development regulations
of each agency. The platting, zoning, and building procedures provide a
number of opportunities for an agency to require compliance with storm
drainage regulations designed to reduce the runoff quantity and water
guality impacts of urban development.

Maintenance of System

Like any public works system, the storm drainage system must be
maintained if it is to retain its capacity and structural integrity.

For the Reno-Sparks-Héshoe County area, three levels of system
maintenance must be considered: .

. The Truckee River itself, including the proposed Corps of
Engineers improvements.
. Facilities defined as regional during the master plan
development.
. Facilities defined as the responsibility of each local
agency.

The level of maintenance or maintenance work plan is also an issue to be
resolved at least as applied to the Truckee River and regional
facilities.

Surface and System Cleaning

These activities are closely related to the maintenance of the system.
They are identified separately to stress their importance in overall
drainage system functioning and in reducing the impact of storm drainage
runoff on water quality. They include leaf and litter control, street
sweeping and flushing, and the cleaning of private parking areas.
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Frequent street and parking area cleaning by mechanical means and
flushing can reduce the amount of pollutants entering the drainage
system. Cleaning of catch basins and the drainage conveyance system
(re: pipes, ditches, channels) removes pollutants that might otherwise
be flushed to the Truckee River during storm events.

Water Quality

Protection of the Truckee River water quality involves all aspects of
the storm drainage management program from maintenance to public
information. From the standpoint of the current study, what is needed
is an agreement as to the standards to be enforced and each agency’s
area of responsibility. This issue will be defined through the planning
activities associated with flood control and the NPDES permitting
process. Issues of regulations, inspection, and enforcement remain to
be addressed after adoption of an organization approach.

Emergency Response

Public works agencies are often not included in the planning for
response to certain emergencies. Any emergency resulting in a spill of
potentially dangerous materials into the ground is a threat to the storm
drainage system and the subsequent receiving waters.

A11 too often the traditional response has been to flush spilled
materials of the street or-ground surface and into the drainage system.
Today all storm drainage systems should have equipment, staffing, and
facilities to respond to emergency spills and contain and remove such
materials. These capabilities are currently the responsibility of a
joint response team made up of the local fire department and the Washoe
County Health Department.

Continuing Planning

A master flood control plan is an ongoing document. It must be used and
modified on a continuous basis. To do this requires someone as a lead
or focus for planning for regional facilities.

In addition there is a2 need for detailed sub-basin plans throughout the
study area. These will form the basis for more detailed capital
improvement plans for each-local agency and for regional facilities.

Facility Programming and Execution

The capital improvement program and implementation schedule from the
master plan and ongoing planning must be translated into projects and
activities. This requires budgeting and planning for design,, surveys,
bidding construction, construction administration, inspection and
follow-up. '
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To accomplish a capital project requires considerable staff time. Even
if the design and construction administration is performed by
consultants the public agency needs staff to lead and support the
construction of the capital improvements.

As in other areas there may be a differentiation between how regional
and Tocal facilities are accomplished.

Fiscal Management

Once a funding plan is implemented, there is the ongoing need for
billing, collection, accounting, payments, and reporting. If, as
appears 1ikely, bonding is to be used for capital improvements, an
agency with established credit and bonding authority must be the sponsor
and perform the required record keeping and fund disbursement.

Annually budgets must be prepared for operation and maintenance, as well
as capital improvements. Normal agency procedures will be followed, but
the coordination between Tocal and regional activities and funding will
require experienced management.

The fiscal departments of each agency are capable of performing these
tasks, but an agreement is necessary to establish how responsibilities
are to be delegated.

- Public Information andvEducation

An important aspect of the storm drainage water quality management is
informing and educating the pubiic so they will not cause pollutants to
enter the drainage system. The public information program should also
build support for the flood control program so that needed regulations
and funding can be implemented by the respective agencies.

Environmental protection of wetlands, streamways, and receiving waters
must also be explained to the public.

Finally, there must be a form and focus for receiving the public’s
concerns related to all aspects of the storm drainage system.

ORGANIZATIONAL ALTERNATIVES

Any consideration of an organizational structure must include the
ability of the structure to meet the assigned responsibilities and raise
the necessary funding to implement the flood control and storm drainage

management program. The alternatives considered during the study
included:

Currently Available Jurisdictional Options
. .Flood Control District (NRS 543).

. Interiocal Agreement between Cities and County for Joint
Operation.
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. Interlocal Agreement for Independent County and C1ty
Respons1b111t1es and Operation.

. One Agency to be Sponsor (Manager) with agreement between
parties for operation and funding.

. Local Improvement District (NRS 271}.
. General Improvement District (NRS 318).
. Water Conservancy District (NRS 541).

. Drainage Entefprise Fund (NRS 354):

Jointly

Separately

By Cities with County Forming FCD
Available by Legislative Action

. Creation of a regional authority.

Each of these alternatives is discussed in the following pages to
provide information on the suitability of the approach in terms of
management and funding powers for flood control and storm drainage.

FLOOD CONTROL DISTRICT (NRS 543)
OrganizationaI.Form

A Flood Control District is formed by action of the County
Commissioners. In a County with more than 250,000 people, such as
Washoe County, the District must encompass the entire County.

The Board of Directors of the Flood Control District in Washoe County
would be, by statute, the Board of the Regional Transportation
Commission (NRS 373). By statute (543.355) the District must also
establish an Advisory Committee whose membership is spelled out in the
law. Since the Regional Transportation Commission has broad
representation between the Cities of Reno and Sparks and the County, the
Advisory Committee may seem superfluous, but it is necessary and
required by law and must consist of citizens, not elected officials.

Before the District may undertake any projects that involve more than
one agency, an agreement must be drawn up between those agencies and the
District. This is very similar to an interlocal governmental agreement
on any other subject.
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Powers and Duties

A Flood Control District has, by statute, broad powers related to flood
control and drainage. It can deal with water quality, operation and
maintenance, and the provision of amenities in conjunction with flood
control and drainage projects. It would appear that a Flood Control
District could provide all of the services envisioned for a regional
flood control and drainage authority.

Funding is provided by two means:

. The use of ad valorem taxes exempt from the limitations 6f
NRS -354.558805.

§2

«  The use of a 0.25% retail sales tax NRS 377.

The use of the sales tax seems to have been preempted by the Regional
Transportation Commission in Washoe County and probably is not available
to a Flood Control District. In any case, before ad valorem taxes or
sales taxes could be levied, it would be necessary to get voter approval
in the County.

A Flood Control District may issue general obligation bonds only and
these must be approved by a majority of the voters.

Advantages

A Flood Control District has broad powers related to flood control and
storm drainage and could perform all of the management and capital
construction duties necessary to coordinate with the Corps of Engineers
Truckee project and to provide regional and even local facilities within
the district.

The District’s board, which would be the Regional Transportation
Commission members, acting as a flood control district board and not as
a Regional Transportation Commission, would provide good representation
for the Cities and the County.

Disadvantages

Based on experience in Clark County, it would appear to be very
cumbersome for a district to obtain public support for any form of
ongoing and dependable annual taxation.

The requirement to vote for general obligation bonds for all projects is
again a cumbersome and unreliable process given the nature of the storm
events and the hydrology in the Washoe County area.

The Regional Transportation Commission members, acting as the Flood

Control District Board, may find themselves in a position of reluctance
in having this additional duty thrust upon them.
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INTERLOCAL AGREEMENTS (NRS 277)
Organizational Form

Chapter 277 provides for a great deal of flexibility on the part of
governmental agencies in working together to develop negotiated
agreements. What is required is a negotiation and meeting of minds of
the elected officials of those agencies that wish to cooperate, in this
case the Cities of Reno, Sparks, and Washoe County.

An agreement could specify who would be the managing partner of the
flood control and storm drainage program. This could be either of the
three entities, or it could be a separate staff and management
established by the entities and supervised by a board established with
any make-up the entities may choose.

Powers and Duties

A flood control program adopted through an intergovernmental agreement
could have all of the powers of any of the three entities. Since the
County and the Cities each have broad powers related to flood control
and drainage, it would appear that they could create by an interlocal
agreement an organization that would have all of the necessary powers to
accomplish the Washoe County program.

The entity created by the interlocal agreement could have powers to
raise some funds and to budget and spend funds, but the basic authority
and source of funding would come from each of the three entities acting
under their own individual powers. What this would mean is that each
agency would jointly arrive at an annual budget and program which could
include long-term bond funding sponsored by one or more of the parties
and then each party would have to pledge to provide the necessary
revenues to the joint undertaking.

If each of the three entities were to enact full storm water user fee
programs, the necessary funding could be guaranteed and it would appear
to be possible for one or more of the agencies to issue revenue bonds
sufficient to accomplish any type of capital program and to fund with
revenues the level of operation and maintenance felt to be appropriate,
both for the regional facilities and for their own individual local
facilities.

Advantages
An interlocal agreement is a very flexible document that can be

negotiated for any period of time by the elected officials and
management of the three governmental entities involved.
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The boundaries covered by the interlocal governmental agreement can be
any portion of the Reno/Sparks urban area that the three entities so
select. The boundaries can be modified from time to time by addendum to
the agreement.

The interlocal agreement itself is a very flexible document that can be

- amended as necessary from time to time, and yet can still have

sufficient force of law to a]]ow_]oﬁg term funding of capital projects.

Disadvantages

Like any interlocal agreement, it is subject to potential for
disagreement among the parties. Since the organization created by the
interlocal agreement would have only those duties given to is by its
member agencies, it would be possible that the organization could, in
fact, become unworkable at some future time if sufficient disagreement
were to occur at the elected official level.

A1l funding for such an organization would be subject to the approval of
the elected officials of each of the three member agencies. This has
worked very well in the past in other areas for a wide variety of public
activities, but nevertheless, it does provide another potential for
conflict.

LOCAL IMPROVEMENT DISTRICTS (NRS 271)

A Local Improvement District under Nevada State statute is nothing more
than a funding mechanism for capital improvements. Since it provides no
ongoing organization or funding for operation and maintenance, this
statute will not be considered as the overall organization to manage
flood control and storm drainage.

The use of Local Improvement Districts by whatever organizational form
is established or by the County and the two Cities certainly remains a
possibility for certain types of improvements that may be called for in
the master plan.

GENERAL IMPROYEMENT DISTRICT (NRS 318)
Organizational Form

The General Improvement District law is perhaps the broadest and most
powerful of all of the special district statutes in Nevada. General
Improvement Districts can be formed by action of the County
Commissioners who, in counties of 250,000 or more, are by statute the
Board of Trustees of the GID regardless of proposed functions.
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The law does provide for the Board of County Commissioners to appoint a
lTocal district managing board (NRS 318.09535) to whom they may delegate
the responsibility for the GID.

The boundaries of a general improvement district can be set according to
any agreed upon logical basis for the provision for the service for
which it was intended.

Powers and Duties
General Improvement Districts can provide essentially all urban services

in one form or another including storm drainage and even schools. The
GID can also provide water and sewer service which could conceivably

. become an issue if the GID were to be formed for the Truckee Meadow

area.

In conjunction with the services that it may provide, the statute
specifically spells out that not only capital projects, but also
operation and maintenance may be performed by the GID.

The funding for a General Improvement District is very broad and can
include rates and charges (318.197), although this particular paragraph,
while mentioning other services for which charges may be made does not
specifically say storm drainage. This discrepancy will have to be
reviewed with the Tegal advisors to determine whether or not legislative
change is necessary or the fact that storm drainage is one of the basic
services means that an implied service charge could be used.

The GID may also charge connection charges (318.202) and may levy
general taxes in excess of the basic tax limitations within the area
(318.225). A1l such rates, charges and connection fees may collected on
the County tax rolls (318.201), and the GID may enforce the use of and
payment for sanitary sewers and storm drainage (318.170).

Advantages

A General Improvement District has the ability to provide a broad range
of regional-type urban facilities and could, perhaps, eventually expand
to provide more than flood control and storm drainage if the local
agencies so chose.

A GID has all of the necessary funding powers including the power to’
issue revenue bonds necessary to accomplish the storm drainage and flood
control program.

A GID may be operated and managed as a separate entity from the County
government or from any of the local agency governments.
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The rates, charges, and taxes levied by a GID would appear as separate
items to the users and would not be confused with charges that would be
made by any of the local entities and, in this respect, would not appear
to be an increase in taxes by the local entities.

Disadvantages

Since the County Commissioners act as the Board of Trustees and final
authority for all GID’s in Washoe County, it would appear that some
additional interlocal agreement would be necessary to insure the
participation by the other two cities in the governance of the GID.

A GID would be essentially another level of government and there has
been some concern expressed over such an arrangement.

WATER CONSERVANCY DISTRICT (NRS 541)
Organizational Form

A Water Conservancy District is a creation of the State courts and can
be created by petition of property owners or the County Commissioners of
one or more counties. There already exists in the Carson/Washoe County
area a Water Conservancy District that has been Tong established.

Within a Water Conservancy District, one or more sub-conservancy
districts (NRS 541.150) may be organized again by petition of property
owners in the sub-conservancy district area or by petition of the County
Commissioners to the courts. In Carson City a sub-conservancy district
was formed some years ago and is now being used to develop M&I water
supply and a certain amount of flood control as a major project. A
similar sub-conservancy district could be formed for the Truckee Meadows
area. The directors for the sub-conservancy district are appointed by

~the governor.

Powers and Duties

A sub-conservancy district would appear to have all the necessary powers
to provide flood control and storm drainage for the Truckee Meadow area.
In addition it has powers to provide M&I water supply, although these
need not be part of the agreed to duties or assigned duties of the sub-
conservancy district.

A sub-conservancy district has the right to levy and collect taxes and
assessments with certain limitations. It would appear that the Board of
Directors power in this regard is quite strong, however, there is a
remonstrance provision in the act which could overturn the proposed
assessments and taxes in any given year.
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Advantages

The use of a sub-conservancy district under the Water Conservancy
District Act would provide an organization independent of the three
entities in Truckee Meadows, the County or either of the two Cities.

Such a sub-conservancy district would have broad powers for both
operation and funding of flood control and storm drainage facilities and
services subject to the remonstrance provisions of the public.

Disadvantages

Establishment of a subconservancy district is a fairly cumbersome and
sometimes unpredictable process that may or may not provide a timely
solution for the Truckee Meadow area.

The Board of Directors of the sub-conservancy district being appointed
by the governor could be somewhat less responsive to the local agency’s
concerns that a board made up of elected officials from each of the
three agencies.

The funding mechanisms provided in the Water Conservancy District Act
are again somewhat cumbersome and could become undependable. Bonding
does require an election and this could become a serious problem in
obtaining tong-term funding for capital improvements.

DRAINAGE ENTERPRISE FUND (NRS 354)
Organizational Form

Each agency could form a storm drainage enterprise fund using general
enterprise fund using general enterprise fund statutes (NRS 354). Reno
and Sparks are collecting service charges for storm drainage at this
time under this approach.

‘Each agency would operate independently and any joint action would have

to be covered by an interlocal agreement.

Use of the enterprise approach would provide the necessary funding
mechanisms to accomplish the flood control and local storm drainage
program, :

Use of this approach is probably necessary regardless of what form of
joint organization is adopted for implementing regional needs. A1}
local facilities and operation will require local funding that could be
provided by expanding this approach.
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CREATION OF A REGIONAL AUTHORITY
Organization Form

Nevada law provides a precedent for the creation of a quasi-municipal
corporation or authority for specific public purposes through special
legislative enactment. This has been done on numerous occasions, the
most recent local example being the ‘airport authority and the or1g1na1
Regional Water Authority legislation.

Since a new and distinct piece of legislation would be required, the
organizational form can be whatever the cities and the County agree
upon. Before such legislation could be drafted and enacted it would be
necessary to have an intergovernmental agreement carefully detailing the
structure powers, and duties of such a regional authority.

Powers and Duties

Like organizational form the powers and duties of a new regional agency
for flood control and storm drainage can be as extensive as the three
entities agree to support.

The basic duties should parallel those of the responsibilities listed in
the previous section. The regional agency must be able to regulate
development related to storm drainage and fiood control; operate and
maintain the systems; and have all of the necessary funding authority to
pay for both capital improvements and annual operating expenses.

The powers and duties of the regional agency could be Timited to onty
major regional facilities and activity or they could be expanded to
include the full operation and management of local storm drainage
facilities within each of the cities and the urban area of Washoe
County.

Advantages

A single purpose agency with powers to manage flood control and storm
drainage across jurisdictional lines would provide the needed focus and
coordination to protect property and at the same time deal with the
water quality issues associated with urban runoff.

Having full regulatory and funding powers and a separate governing board
could remove flood control and storm drainage management from some of
the political and jurisdictional rivalries inherent in other joint power
agreements in Washoe County.

Being a separate governmental entity the funds raised for flood contro?
and storm drainage would not impact the tax base or funds of any of the
local jurisdictions. It is possible that the new regional agency could
contribute funding to local agencies for certain work. Alsc funds now
budgeted for these purposes by the local agencies could possibly be
reduced and used for other purposes.
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Disadvantages

A separate flood control and storm drainage agency would be another
level of government and issues of control, responsiveness, priority, and
overall environmental responsibility could arise.

Public input to the program could also be a concern especially if the

regional governing body is not made ‘up of elected officials answerable
to the public. * .

While a regional approach to flood control and storm drainage should be
cost effective, fiscal responsibility could also be an issue if there
were any duplication of services or a build-up of a large management
structure. Budgeting could be somewhat less public than the process
followed by the cities and County.

SOURCES OF FUNDING

Regardless of the method that may be used to raise funds to support the
flood control and storm drainage program, the ultimate source of such

funds must be the properties and residents of the Reno/Sparks Washoe
County urban area. '

It is possible that some funding will be obtained from the COE for flood
control improvements on the Truckee River main stem. However, the
agency should consider the possibility that the Corp of Engineers will
not be able to obtain congressional approval for this project, and
consequently be faced with providing the flood control improvements
themselves, either as planned by the Corp or through some subsequent
interim or alternative plan. These local costs, whether matching funds
for the Corp project, or as separate projects, will have to be combined
with the regional facilities identified in the concept level master plan
in arriving at the total funding requirement. In any case, the sources
of funding available for regional facilities include.

. Voted general obligation tax supported bonds.

. Impact fees on new development.

. Contributions by development, in lieu of construction.
. User charge (enterprise funds).

. Special assessment districts.

. Revenue bonds financed by user charges or assessments
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At least two of the organizationa] alternatives would provide a funding
vehicle capable of issuing user charges for storm drainage and flood
control. This is the storm drainage utility concept that is now finding
favor throughout the country, and essentially entails one or more of the
Tocal entities, or the regional entity, whatever that may be, issuing
periodic bills to all properties within the area for support of storm
drainage and flood control activity.

Within the plan there are approximately 100,000 dwelling units.. This,
combined with the commercial activities and vacant land, would result in
a billing base for user charges of approximately 250,000 billable units.
On this basis, for each dollar of monthly service charge for storm
drainage and flood control, the total regional revenue would be
$3,000,000 per year. ‘

RECOMMENDATIONS
Basic Conclusions

The basic conclusion of the concept level master plan process is that
storm drainage and flood control must be considered on a regional basis
in terms of capital facilities, operation and maintenance, water
quality, and funding. Local storm drainage facilities can continue to
be addressed at the local level, provided development standards for
runoff control and the passage of stormwater are met, and provided
further that water quality standards are also enforced uniformly across
jurisdictional Tines.

Organization

It is the recommendation of this study that a regional organization be
created that has the necessary powers to regulate, plan, and finance
flood control and storm drainage facilities. Either the general
improvement district statutes (NRS 318), or new legislation providing
for a regional authority would be the recommended format for
implementation of the organizational structure and funding structure to
meet the challenges of the flood control and storm drainage needs of the
Washoe County area. It is recommended that an organizational structure
be established at the regional level with funding capabilities to
utilize service charges to fund the necessary capital, administrative,
and operating expenses of the reg10na1 flood control and drainage
system. Once the regional entity is formed, it should take steps to
codify a basis of funding at the regional level, including development
impact charges, user charges, and charges in lieu of construction to

finance all regional activities.
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Local storm drainage and flood control activity should remain the
responsibility of the local agency for funding. It is recommended that
these local agencies each establish -storm drainage utilities or
enterprise funds which would be billed separately as part of the user
charges and would provide the necessary revenues within each
Jurisdiction to accomplish their share of the overall work program.

Implementation

In order to implement the study recommendations regarding regional
organizational structure, it will be necessary to bring together
representatives from each political subdivision. It is beyond the scope
of the current study to conduct these negotiations. The negotiating
teams should gather to put forward an interlocal agreement outlining the
exact duties and powers they agree should be included in any such
regional approach, and then move to the legislature in 1991 to seek any
legislative action necessary to implement the agreements. Specifically,
if the general improvement district laws are to be used, there are

"+ certain changes in the wording of that statute that need to be clarified

by legislative action. These have been the subject of a separate memo
issued by the technical advisory committee prior to this final report.
These legislative enactments would involve, in addition to the change in
the GID, also a change in the Reno City Charter to insure that storm
drainage user fees could be used to fund Reno’s share of the local
improvements.

To the maximum extent possible, the interlocal agreement should commit
each of the three entities to providing their necessary local share of
activities in funding in order to insure the overall objectives of the
flood control and storm drainage master plan.

Other Pending Actions

At the completion of the concept level master plan study, the Truckee
Meadows Regional Planning Agency selected a fact finder to report back °
on the needs of the area with regard to sanitary sewage, water supply,
and flood control. This fact finding effort is to identify the
organizational requirements necessary to coordinate these three
activities, and consequently the recommendations of this concept Tevel
master plan study must be subservient to the broader regional approach
which is looking at all aspects of water supply and water quality.
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CHAPTER 3
DESIGN AND PLANNING CRITERIA AND APPROACH

INTRODUCTION

The need for a Flood Control Master 'Plan to guide orderly construction
and maintenance of flood control improvements within Washoe County and
the Cities of Reno and Sparks has been recognized. For such a plan to
be effective, the planning and design criteria to be used in its
development must be carefully considered. The plan should be general in
nature to allow for reasonable modifications to Jocation and type of
improvements during the design phase and yet specific enough to assure
that identified improvements will be designed to achieve the overall
goal.

The planning criteria used must be consistent with the regional planning
effort and must provide a reasonable and defensible means of planning
future facilities and attempt to anticipate future changes which might
impact the improvements identified in the Flood Control Master Plan.
Land use data to be used in the Final Flood Control Master Plan will
include 5 and 20 year planning periods and ultimate development
conditions. The 5 and 20 year data will be used for development of the

capital improvement program (CIP). Ultimate development will be based

upon zoning information, land use projections and development

-suitability studies as provided by the Planning Departments from each

community. Ultimate development data will be used in establishing peak
discharges_and maximum runoff volumes for the planned facilities.

The design event for plarning all flood control facilities to be

. included in the Flood Control Master Plan, is the 100-year event. Each
. portion of Washoe County was evaluated to determine the appropriate

types of protection measures and analysis detail to be used in the
development of flood control improvement options.

The Conceptual Level Fleod Control Master Plan is a cursory document
which is based upon approximate 100-year discharges, to identify the
most significant flood control needs and to provide an early estimate of
the total cost of improvements. The purpose of the Conceptual Level
Flood Control Master Plan is to identify the most significant flood
control improvement needs and estimate the capital costs and annual
costs required to implement the final plan and maintain the flood
control facilities. For this conceptual plan only a preliminary
assessment of flood control alternatives is identified. These options
are not the result of an alternatives evaluation process but instead
represents a non-optimal solution for the purpose of establishing
approximate costs and budget data. These approximate capital
improvement and annual costs were used in evaluation of financial and
institutional alternatives.
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Prior to the development of the Final Flood Control Master Plan, a
meteorological analysis will be performed to develop suitable design ,§#
storm data to be used in the development of hydrologic models for the

study area. The hydrologic models will be developed using the program
developed by the Corps of Engineers Hydrologic Engineer Center (HEC),

Flood Hydrograph Package, HEC-1. These models will include sufficient
documentation and detail to allow relatively easy modification of the

1?put data for future studies and updates to the Flood Control Master

Plan :

The Final Flood Control Master Plan will refine the flood control al
improvements and associated costs identified in the Conceptual Level
Flood Control Master Plan. Various alternatives will be evaluated to e,
identify the recommended alternatives appropriate to each area of the Fe
County. The Final Flood Control Master Plan will also establish an <%

order of priority for those improvements based upon an established

criteria. The capital improvement, operation and maintenance,

administration, legal, engineering, construction management and

contingency costs will be estimated for each element of the plan.

Operation and maintenance costs will also be estimated for the

improvements identified by the Corps of Engineers in the Truckee River

flood control project.

USE OF EXISTING STUDIES

There are numerous existing studies which provide useful data for
preparation of the Flood Control Master Plan. Available information was
utilized to the extent possible to prevent any unnecessary duplication
of past efforts. Studies which provided useful data were collected and
reviewed for appropriate application to the preparation of the Flood
Control Master Plan. The results from these studies were not used "as
is" unless a review of the information has resulted in the determination
that the data are reasonable and defensible for the use for which it is
applied.

PLANNING CRITERIA

Planning of flood control facilities requires information on existing
and proposed land use conditions. Land use data will be used to assess
need and priority of flood control improvements and to determine the
impacts of future development on peak rates of runoff and runoff volumes
from the watersheds contributing to those improvements. The facilities
themselves also need to be compatible with the surrounding areas in
relationship to aesthetics, land use, transportation and public safety.
Wherever possible, multi-use facilities will be explored which will
provide recreational or environmental enhancement.
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Planning Period Data

Existing and projected 1and use data was used in the development of the

- Concept Level Flood Control Master Plan for identifying flood control

facilities. Currently available land use data consists of existing land
use data, projected land use data for 1992 and 2007 and zoning data.
This data will also be used in development of the Final Flood Control
Master Plan for the following two primary purposes:

Capital Improvement Proqram (CIP). For the CIP, appropriate

improvements need to be identified which consider present and future
tand use conditions. The priority of each flood control improvement
element should also be based upon present and future land uses. The
type of proposed land use may also have an impact on the type of
improvements selected.

Development of Hydrologic Models. Future land use conditions will be
used in developing hydrologic models for watersheds contributing to the
facilities to be identified in the Flood Control Master Plan. As
development occurs in the watershed, downstream runoff peaks and volumes
will increase. The impacts of development will be estimated by
modifying the present condition hydrologic model to reflect the proposed
changes to land use. :

The planning period for this purpose must be sufficiently long enough to
assure that facilities will not be undersized. For some drainage areas
future land use may be critical to development of hydrologic models
which would reasonably represent future conditions. Other drainage
areas contain significant amounts of public land and land which is not
suitable for development. In such cases the peak discharges at-key
points may not be significantly impacted by urbanization.

For development of a CIP, planning periods of 5 and 20 years are

proposed. The 5 year planning period will provide useful information %
for establishing the most immediate flood control priorities. The 20

year planning period is consistent with other planning studies and will Pﬂopx
provide a sufficient time frame for prioritizing future flood control / lﬁﬁﬁB
improvements. The Flood Control Master Plan will need to be updated ﬁﬂ%v Pzég
periodically which will allow modifications to the CIP as revisions to ¢
projected land use conditions are made. It is assumed that update of >
the F]o?d-pontro] Master Pian will be performed in approximately 5 year
intervals. ' '

The hydrologic models that will be developed for the project need to be
based on ultimate development conditions in order to assure that the L7
peak discharges computed with the models are representative of a fully qu%p%aﬁmﬁt
developed condition. Ultimate development land use will be based .
primarily upon existing zoning with development suitability and other

factors used to modify land use based on physical constraints. For the

Final Flood Control Master Plan, this data will be prepared from

planning data provided by the planning departments from each community.
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This approach will minimize the problem of constructing trunk facilities
that are undersized due to improper consideration of future development
impacts requiring expensive modification or reconstruction of hydraulic
facilities. There may be situations where temporary flood control
structures are cost effective.

In summary, land use data to be used will include 5 and 20 year planning
periods and ultimate development conditions. The 5 and 20 year data
will be used for development of the CIP. Ultimate development data will
be used in establishing peak discharges and maximum runoff volumes for
the planned facilities.

For both purposes, the planning data needs to be as specific as possible
with respect to location and type of development that is proposed for
each portion of the study area. These data are more critical to the
development of the hydrologic models which will require specific inputs
of Tocation and percentage of impervious cover and drainage
improvements. The ability of the model to accurately predict runoff
response from a specific watershed will depend upon the assumptions made
regarding location and type of development and drainage improvements.
Because of the uncertainty in any assumptions regarding future land use,
it may be appropriate to incorporate conservative assumptions in
devg]oping hydrologic models to represent the ultimate development
conditions.

LEVEL OF PROTECTION AND ANALYSIS DETAIL

Each area within Washoe County was evaluated for applicable level of
plan detail and level of flood control protection appropriate to that
area. The following sections describe the process used to accomplish
this purpose. :

Design Event

The design event to be used in planning all primary flood control
facilities is the 100-year event. The 100-year event is defined as an
event which would have a 1% chance of being equalled or exceeded during
any given year.

In the absence of sufficient flow data to estimate the 100-year
discharge value using statistical methods, it is generally assumed that
a 100-year rainfall event on a watershed will be used to estimate a 100-
year peak discharge. The Timitations of this assumption are recognized.
Careful consideration must be given to assumptions regarding watershed
conditions and type of storm event and duration to use in the analysis
of the watershed for the Final Flood Control Master Plan. For the
Concept Level Master Plan, 100-year discharges were estimated using
regional methods.
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Methods for Identification of Appropriate Analysis Methodology
and Detail

Each area within the County was evaluated to determine the appropriate
level of detail for the hydrologic analysis. The Tevel of detail was
based on a series of evaluation criteria established for classifying
each hydrologic basin in Washoe County. Using a numerical ranking
system from one to three, each basin was placed within a category level
which indicates the study criteria to be applied to that area.

Evaluation Criteria. The evaluation criteria to be used for categorizing
each area of the County may include:

. Presence of existing development or important transportation
facilities. .

. Proposed rate of growth for the 5 and 20 year planning
periods.

. Number of existing flooding problems and relative
seriousness of those problems. '

. Impact of future development on existing flooding probtems.

. Relative cost and effectiveness of structural or

nonstructural measures which would eliminate potential
flooding damages.

. Size of drainage area or magnitude of flow.
. Presence or existing drainage facilities.

Planning studies, maintenance reports, aerial photos and site
investigations were used to obtain the necessary data for each area.
The results of this evaluation is presented in Chapter 3.

METEOROLOGICAL ANALYSIS

Defensible rainfall data are a critical component of the hydrologic
modeling that will be performed to estimate 100-year peak discharge
values to be used in the Final Flood Control Master Plan. The rainfall
data that are currently available for the study area is not sufficiently

-defensible to perform reliable hydrologic analyses for the study area.

Rainfall event characteristics which are important for hydrologic
modeling and must be prepared include:
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. Duration of rainfall for typical types of storm events and
seasons.

. Point rainfall depths and/or intensities for various return
periods.

. Time distribution of rainfall.

. Storm size {spatial distribution of rainfall).

. Storm movement.

. Snow pack variability.

Much of this information is not currently available in the format or
accuracy level regquired for the hydrologic modeling effort. A
meteorological analysis will be performed during the next phase of the
project to identify these design event characteristics.

Products of the Meteorologic Analysis
The products of the meteorologic analysis will include:

. Identification of Differences in Winter and Summer Storm
Events

- Differences in duration
- Differences in.peak intensity
- Differences in aerial extent

. Intensity-Duration-Frequency and Depth-Duration-Frequency
Data

- Winter {wet season or general rain events) data
- Summer {dry season or thunderstorm events) data

. Time Distribution For Important Types of Events

- Winter distributions {eg. 10 day, 3 day, 24 hour and 6
hour)
- Summer distributions {eg. 3 and 6 hour)

. Spatial Distributions.

- Depth-area reduction factors for winter events

- Depth-area reduction factors for summer events

- Typical storm movement patterns

- Variation in depth and intensity with elevation and
location
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» Snow
- Snow pack data for annual and selected recurrence
intervals _
- Variation in snowline with time of year
. Flood Warning System Evaluation and Recommendations
(Optional) '

HYDROLOGIC ANALYSIS

The hydrologic analysis will be performed in two phases; preliminary
assessment of deficiencies and Final Flood Control Master Plan. As
indicated in the Flood Control Master Plan Policy Statement, the
preliminary assessment of deficiencies will be used in preparation of a
Conceptual Level Flood Control Master Plan. The conceptual level master
plan will identify the major flood control improvements required and
identify approximate capital improvement costs. The Final Flood
Control Master Plan will present the results of a more detailed
hydrologic analysis (for both existing and ultimate development
conditions) and the recommended flood control improvements.

Preliminary Assessment of Deficiencies

For the Concept Level Master Plan, existing hydrologic data was used to
develop a regional relationship between watershed area, average stream
slope, 100-year rainfall depth and 100-year peak discharge. This
regional relationship was used to estimate peak discharges for portions-
of the study area where reliable peak discharges were not available.
Data used in preparing the regional relationship was taken from several
past hydrology studies. A more detailed description of the hydrologic
methods used, is contained in Chapter 4. Studies used in the
development of approximate peak discharges for the study area included:

) Corps of Engineers Truckee River hydrology (1980 report and
. subsequent studies)

. Thomas Creek Detention Feasibility Study

. FEMA Flood Insurance Studies

o . Huffaker Hills detention feasibility study
e ' Statistical analyses conducted by the USGS

. Other studies by local consulting engineers
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From this review, preliminary estimates of peak discharges were made and
used to identify existing drainage structures which have inadequate

" capacity.

‘Methods of Analysis for Final Flood Control Master Plan

Hydrologic analysis for the Final Flood Control Master Plan will be at
the detail Tevel identified by the category of the area (See Section
4.2). The level of detail will vary from the use of a more detailed
analysis in areas such as the Truckee Meadows to the use of approximate
methods in areas such as portions of northern Washoe County.

For watersheds to be studied in detail, the 100-year peak discharge
and/or runoff volume will be based upon a 100-year precipitation event
and will be computed using the Corps of Engineers Flood Hydrograph
Package, HEC-1. The HEC-1 model includes a variety of techniques for
computing a flood hydrograph. The technique chosen for any anaiysis
will depend upon available data. Techniques such as the SCS Curve
Number method, the S-Graph Method (used in the Corps of Engineers models
for the Truckee River system), and the Kinematic Wave method (for urban
areas) will be evaluated for applicability to the study area.

Model Documentation

The models developed for the Final Flood Control Master Plan will be
developed with the appropriate level of detail and documentation to
alTow the models to be used in the future for evaluation of proposed
system modifications. The input data for each HEC-1 model will make
use of comment records to explain methods of analysis, purpose of the
model segment, source of data, etc. This will allow public works staff
or future consultants to explore the impacts of various modifications to
watershed conditions or system elements on downstream facilities. The
technical appendix will also include documentation on sources of data
and documentation of methods applied in development of the models.

Analysis of Closed Basin Lakes (Playas)

Closed basin lakes such as Silver Lake and the playas in Lemmon Valley
and Cold Springs Valley present a unique type of flooding hazard and
require unique methods of analysis and flood control solutions.
Evaporation and infiltration are typically the means of discharge from a

closed basin lake. As a result the lake can contain a certain amount of

existing storage from the previous year. Extreme events which produce
high runoff volumes typically are produced by weather patterns which can

- result in more than one significant rainfall event in the watershed

contributing to the Take. Therefore, the 100-year volume (and resulting
lake Tevel) will 1ikely result from carry over storage from the previous
year plus the volume produced by an extreme event followed by a lesser
event. Statistical methods would be the most accurate method of
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developing a 100-year lake level for a closed basin lake. However,
statistical methods require a significant period of record of historic
lake levels. In the absence of such data, runoff volumes must be
estimated using a hydrologic model.

The HEC-1 models developed for Silver Lake and Lemmon Valley playa as a
part of the FY86 FIS will be utilized as appropriate for the Flood
Control Master Plan. Any additional data not utilized in the
preparation of the FIS model will be considered for inclusien or
modification to the original analysis if deemed appropriate. Other
closed basin lakes in the study area will be modeled using the same
methods applied to Silver Lake and Lemmon Valley playas.

HYDRAULIC ANALYSIS

Various parts of the existing system were inventoried to determine the
size and type of drainage structures presently constructed within the
regional watercourses. Hydraulic analysis was performed only to the
extent necessary to determine hydraulic capacity of culverts, bridges,
channels and other hydraulic structures.

Hydraulic Analysis of Culverts )
Hydraulic analysis of standard culverts was performed using the Federal

Highway Administration, Hydraulic Design Series No. 5, Hydraulic Design
of Highway Culverts (1985). :

Hydraulic Analysis of Bridges and Unusual Hydraulic Structures

Hydraulic analysis of bridges and unusual hydraulic structures were
performed with other applicable methods (or based upon existing
analyses) such as a standard step backwater computations or other

techniques as appropriate to the application and level of accuracy
required.

Hydraulic Analysis of Channels

Hydraulic analysis of existing channel systems were necessary only to
the extent necessary to determine the capacity of the system and to
determine the net benefit (or impact) of flood control improvement
options. Wherever possible, existing HEC-2 models that have been
developed for natural channels were obtained for use in the study.
Existing HEC-2 models include portions of the following watercourses:

. Truckee River {Original FIS, FY86 FIS and Corps of
‘ Engineers)

. Steamboat Creek (FY86 FIS, Cofps of Engineers, Nimbus
Engineers)

. Thomas Creek (FY88 FIS)
. Dry Creek (Original FIS and FY88 FIS)
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. North Truckee Drain (FY86 FIS)

. Spanish Springs Area (FIS by Boyle Engineers and Spanish
Springs Flood Contrel Master Plan)

For the Final Flood Control Master Plan, hydraulic analysis for proposed
channel improvements will be performed only to the level of detail
required to evaluate the feasibility of the proposed improvements.
Standard methods of hydraulic analysis will be used. The Corps of
Engineers Water Surface Profile Program HEC-2 will be used when a more
detailed analysis is required or significant backwater effects need to
be quantified. If HEC-2 is used, the model will be documented and
provided to the agencies for future use.

Hydraulic Analysis of Storm Drains

When analysis of storm drain systems are necessary for the Final Flood
Control Master Plan, the standard step approach will be used for systems
which are flowing full. For partially full systems, Manning’s equation
will be used. It is anticipated that analyses of storm drains will be

* minimal since storm drains will not likely be included as flood control

options in the Master Plan.
Analysis of Alluvial Fans

Alluvial fans are formed by deposition of sediments by streams emerging
from the mountain front onto the shallower slopes of the valley floor.
Active alluvial fans are undergoing a constant building process and are
being reshaped by the deposition of sediments and the redistribution of
those sediments with each significant event. Analysis of flow processes
on active alluvial fans is difficult because of the random nature of the
flow patterns on alluvial fan surfaces. In addition to flooding
hazards, structures located on active alluvial fan surfaces can be
subject to significant mud flow or debris flow hazards.

The Federal Emergency Management Agency (FEMA) has developed methods of
identifying flooding hazards on alluvial fan surfaces. The FEMA method
uses a probabilistic approach to identify potential depths and

‘velocities of flow on each portion of the fan surface.

For portions of the study area where alluvial fan hazards are not
identified, the FEMA method will be utilized if identification of net
benefits of a proposed flood control improvement is necessary or if
regulation is a more appropriate flood control measure. In such
instances, submittal of these analyses to FEMA for inclusion on the
Flood Insurance Rate Maps will be considered. Other areas may be
identified for FEMA re-study requests.

The watercourses within Washoe County which have been studied with the
FEMA alluvial fan methods include Evans Creek and Thomas Creek.

N
E}Il %e‘s '5
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FLOOD CONTROL OPTIONS - DESIGN CONSIDERATIONS

In order to develop cost effective flood control options, various
methods of flood control should be explored. The methods to be explored
for each area will include both structural and nonstructural types of
methods. The recommended p]an for each area should be a method that
achieves the necessary goal, is cost effective, is constructable or
enforceable, is maintainable and is compat1b1e with the needs and
desires of the affected citizens.

Structural Flood Control Improvements

The types of structural flood control improvements to be considered
include:

) Open channels (Tined or unlined)

. Detention basins

. Retention basins/Infiltration basins
. Debris basins

. Levees and diversion dikes

. Interbasin diversion

. Storm drains / Closed conduit

N Bridges and cuTverts

Non-structural Flood Control Measures

The types of non- structura] flood control measures to be considered
include:

. Land Acquisition
. Relocation
. Regu1ation‘(onsite detenfion/retention, zoning, fliood plain
mapping, modification of ordinances, etc.)
. Retrofitting existing structures (flood proofiﬁg)
. Flood warning -
. Flood insurance
. Use of vegetation for slope stabilization
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Special Cases

There are several unusual flooding sources that warrant additional
consideration in the selection of flood control options. These special
cases include: alluvial fans, closed basin lakes and irrigation ditches.
Flood control options evaluated for these areas must consider the unique
nature of the flooding problem and existing conditions.

Alluvial Fans. As indicated in section 7.5, flooding associated with
alluvial fans is a very random process. Only a portion of the fan
surface is flooded during any given event. Which portion of the fan is
flooded during an extreme event is completely random on a natural
alluvial fan. The FEMA method is based upon natural, active alluvial
fans. The FEMA method does not account for man made improvements which
may (or may not) alter the natural processes.

FEMA has maintained a policy of not revising alluvial fan flooding
designations without the construction of adequate debris basins with
downstream conveyance systems that will prevent the natural depositional
and erosional processes from continuing on the alluvial fan surface.
These types of systems will need to be considered for some areas.

Closed Basin Lakes. Flooding associated with closed basin lakes differs
in many ways from the type of flooding associated with streams.
Structures inundated by closed basin lakes could be flooded for days,
weeks or months. The longer duration flooding often can result in
complete destruction of a structure from saturation and foundation
settlement or uplifting. Protection using levees can be difficult
because of seepage and wave action. :

Many of the closed basin lakes such as Silver Lake have considerable
existing development near the lakes edge. As development continues in
the watershed, runoff volumes entering the lake will increase. In some
cases the developments also encroach on the lake itself resulting in
slightly decreased storage. These factors will increase the 100-year
lake level as development continues.

As a condition of participation in the National Flood Insurance Program,
FEMA required the communities of Reno, Sparks and Washoe County to adopt
ordinances that require the community to prevent an increase in the base
flood elevation of more than one foot. Base flood elevations have been
recently adopted by FEMA for Silver Lake and Lemmon Valley playas. The
Flood Control Master Plan will need to address this problem as well as

identify flood control measures for the areas surrounding these lakes.
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Irrigation Ditches. Many irrigation ditches were constructed in the
first half of the century to serve agricultural needs in the Truckee
Meadows and Spanish Springs Valley. These irrigation ditches were
constructed with a very shallow slope and therefore, have limited
hydraulic capacity (generally between 50 and 150 cfs). In past years,
subdivisions constructed near irrigation ditches have discharged storm
drains into the irrigation ditches. During extreme events, natural
surface drainage and discharge from 'storm drains exceeds the capacity of
these ditches resulting in overtopping and breaching at random -
Tocations. When this occurs, properties below the ditches are flooded
by the overfliow.

The Flood Control Master Plan will need to consider this unique flooding
hazard and attempt to address the hazard for critical areas.

Other Considerations and Design Constraints

Many flood control options have negative impacts on the other portions
of the system or the environment which will need to be considered:

. Channelization of broad shallow floodplains (or construction
of levees) can significantly increase downstream flood peaks
by eliminating the natural storage in the overbanks of the
fioodplain.

) Improper location of detention facilities may increase
downstream flood peaks or be jneffective because of the
shift in timing of peak flow.

. Channelization and other improvements may have a detrimental
impact on existing wetlands.

. Channelization and other improvements may increase the
volume of sediment transported and impact water quality.

. The improvement may have an impact on downstream water
rights.

. The improvement may not have a detrimental impact on fish

and wildlife,.
COST ESTIMATION

Cost estimation for construction and maintenance of flood control
facilities must be performed in two phases. Preliminary (order of
magnitude) costs will need to be developed with the Conceptual Level
Flood Control Master Plan for the purpose of providing approximate
figures to be used in the evaluation of financial alternatives. A more
detailed method of estimating these costs will be performed for the
Final Flood Control Master Plan.
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Ultimately the costs developed will be used to evaluate financial
alternatives and develop an implementation plan. The costs will need to
be formatted to meet these needs. A computer database or spreadsheet
format will be used to tabulate the data for the Final Flood Control
Master Plan.
Costs will need to be identified by:

. Jurisdictional area

. Drainage basin or watercourse

. Type of flood control facility

. Type of improvement

Costs to be estimated for both plans will include:

. Construction costs

. Right of way, easement and land purchase, and relocation
costs

. Engineering and construction management costs

. Administration and legal costs

. Contingencies

'- Operation and maintenance costs

Cost Estimation for the Conceptual Level Flood Control Master Plan

The purpose of the Conceptual Level Flood Control Master Plan is to
identify the most significant fiood control improvement needs and
estimate the capital costs and annual costs required to implement the
Final Flood Control Master Plan and maintain the flood control
facilities. For the Conceptual Level Flood Control Master Plan only
preliminary improvement options will be identified. These options will
not be the result of an alternatives evaluation process but instead may
represent a non-optimal solution for the purpose of establishing
approximate costs and budget data. These approximate capital
improvement and annual costs will then be used in the evaluation of
financial and institutional alternatives.
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Construction Costs. Construction costs for the improvements identified
in the Conceptual Level Flood Control Master Plan will be based on
approximate unit costs for similar types of improvements. Typical unit
costs will be developed based upon bid prices documented by the Nevada
Department of Transportation and other available sources.

Right of Way, Easement and Land Purchase Costs. Right of way and land
costs will be based on an approximate market value that will be

determined using assessed value data reported by the Washoe County
Assessor’s Office. The assessed value will be multiplied by an
approximate market value/assessed value factor. The costs for obtaining
easements will be based upon a percentage of full market value.

Costs for acquisition of BLM land will need to be estimated based upon
typical costs to be determined during the execution of the next task
order.

- Engineering and Construction Management Costs. Engineering and

construction management costs will be estimated at 20% to 40% of
construction cost.

Administration and Legal Costs. Administration and legal costs will be
estimated at 5% to 15% of construction cost. :

Contingencies. An additional 40% of construction cost will be included
for additional contingencies.

Operation and Maintenance Costs. The estimate of operation and
maintenance costs will be 0.5% to 2% of construction cost.

Cost Estimation for the Final Flood Control Master Plan

The cost estimation for the Final Flood Control Master Plan will be more
refined than the methods used for the conceptual level plan. These
methods will be defined more specifically prior to the execution of the
final task order.

Construction costs will be based on more refined unit costs. The add
ons for engineering, construction, administration and contingencies
will also be refined and the contingency will be reduced to 30%.
Operation and maintenance costs will be refined based on costs reported
by similar flood control agencies located in the western United States.
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CHAPTER 4
LEVEL OF ANALYSIS AND PLAN DETAIL

INTRODUCTION

This chapter describes each category for the level of analysis to be
applied to the study area as well as presenting the results of the
evaluation of each hydrologic province. The evaluation of analysis
detail was performed by subdividing the entire County into 37 major
drainage provinces. Each drainage province was reviewed to identify the
Tocation and amount of existing public and private improvements within
each area which would be subject to flood damage. From this review, the

recommended level of analysis detail was identified based upon three
levels: .

Level 1

Most detailed level of analysis and facilities planning. Seven of the
37 drainage provinces were identified for Level 1 analysis. These
provinces include; Cold Springs, Lemmon and Spanish Springs Valleys, the
Truckee Meadows and the Lake Tahoe and Washoe Lake areas.

Level 2

Facilities planning is limited to providing all-weather access and
limited regional improvements or identification of areas requiring FEMA
Flood Insurance Studies or independent studies to map areas subject to
flooding. Floodplain maps for these areas would provide the communities
with a tool to regulate future development in areas of significant
flooding hazards. Seven of the 37 drainage provinces were included in
this category. ‘

Level 3

Analysis and facilities planning is not to be performed for these areas.

‘Many of these areas will need to be re-evaluated in the future with the

preparation of Flood Control Master Plan updates. 23 of the 37 drainage
provinces were included in this category.

IDENTIFICATION OF LEVEL OF ANALYSIS DETAIL

Washoe County is approximately 6550 square miles in size. The northern
three fourths of the County is sparsely populated and is 80 to 90%
comprised of public Tands. Private Tands in this portion of the County
are primarily utilized for ranching and mining purposes.

The majority of the County’s population is located in the southern one

fourth of the County. This portion of the County is approximately 70 to
80% privately owned.
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The entire County was evaluated to determine the need for flood control
improvements and analysis to support the conceptual design of these
improvements. In order to accomplish this task, the County was
subdivided into subareas based upon major drainage provinces. for
individual evaluation. These drainage provinces are shown on Sheets 1,
2 and 3 of the attached map set. :

Criteria to be Used to Identify Level of Analysis

In order to rank each drainage province according to need, a pré]iminary
three level classification system was developed. This system is
described as follows:

Level 1. A level 1 area is an area with a significant amount of
existing development and/or projected future development. These areas
need regional flood control improvements to satisfy existing
deficiencies and also have need for mitigation of the impacts from
future development. These areas warrant the most detailed level of
analysis -in the Final Flood Control Master Plan. Hydrologic analysis
for the Final Flood Control Master Plan will be accomplished using the
Corps of Engineers Flood Hydrograph Package, HEC-1.

Level 2. A Tevel 2 area contains major transportation routes which
traverse the area and smaller communities or sparsely populated areas.
The roadways may not provide all weather access for the populations
served by these transportation facilities. Existing development may
have minor drainage deficiencies or sparsely populated areas subject to
flooding, but these deficiencies may not be cost effectively resolved
with regional flood control facilities. Some limited flood control
improvements may be warranted where the improvements will result in
significant damage potential reduction or improved public safety. Flood
hazard studies may be warranted in many of these areas to identify
flooding hazards and provide the communities with floodplain management
tools for use in regulating future development.

Level 3. A level 3 area contains only sparse improvements and
transportation facilities which only serve a small number of people.
Damage to these facilities should not isolate the majority of users
since other exit and entrance routes are available. Regional flood
control facilities would not be cost effective in Level 3 areas. No
hydrologic analysis or flood control facilities planning is to be
conducted at this time.

Evaluation of Study Areas
Using the criteria identified in section 1.1, each drainage province was
reviewed using USGS 7.5 minute quadrangle maps, aerial photographs, and

reference materials acquired as a part of the literature search. The
aerial photography used as a part of this effort includes:
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. Northern 3/4 (North of Latitude 40 degrees):
8-7-85 Stereo pairs
Scale 1:64,000 (approx)
Source: Nevada Department of Transportat1on

. Southern 1/4 (South of Latitude 40 degrees):
7-29-77 Stereo pairs
Scale 1:34,000 (approx)
Source: Nevada Department of Transportat1on

. Truckee Meadows:
6-89 Prints
Scale 1" = 400’ :
Source: Cooper Aerial of Nevada .

The results obtained from this evaluation are summarized for each area
in Section 2.0.

RESULTS OF EVALUATION OF EACH STUDY AREA

Each study area was reviewed using stereo photographs, USGS topographic
maps, the Nevada Bureau of Mines and Geology Land Status Map of Nevada
(2nd Ed., 1972), FEMA Flood Insurance Rate Maps and other available
resource materials. The area of each province was measured using a
planimeter and Sheets 1, 2 and 3 from the attached map set. The
approximate amount of private land was estimated based on the Land
Status Map. The presence and amount of Bureau of Reclamation, Indian

. Reservation, Indian Trust Lands and Forest Service Lands have also been

approximated and noted.

The following sections describe the results of the evaluation for each
individual drainage province.

AREA 1 - WARNER VALLEY
Statistical Data:

Size of Area (within the County): 85 sq. miles
Percentage of Basin Within County: N/A
Percentage of Private Lands: 15 %

The Warner Valley drainage area is located in the extreme northwestern
part of the County. This area drains into neighboring Modoc County,
California and Lake County, Oregon.

Barrel Springs Road traverses the center of the drainage area. This
road provides access between Ft. Bidwell, California and ranches in
northern Nevada. During extreme events this roadway would likely be
sufficiently damaged to prevent access until repairs could be made.
Access would be available from the south via Cederville, California and
Vya, Nevada.
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Existing improvements within Area 1 consist of isolated ranches with
residential and ranch related facilities. The majority of these
improvements do not appear to be within the most significant flood prone
areas.

The FEMA Flood Insurance Rate Maps (Panel 25B) identify only a small
flood hazard area located on the western border of Washoe County
associated with a playa located predominantly in Modoc County,
California. This flood hazard area ‘is identified as an approximate A
zone.

-Recommendation: Level 3

. Due to the infrequent use of roadway and limited population within Area

1, it is recommended that no flood control improvements be included in
the Flood Control Master Plan within Area 1 at this time.

AREA 2 - COLEMAN VALLEY
Statistical Data:

Size of Area {within the County): 58 sq. miles

Percentage of Basin Within County: N/A
Percentage of Private Lands: 35 %

The Coleman Valley drainage area is located on the northern boundary of
the County. This area drains into Lake County, Oregon.

Improvements within this area include Route 34 and Coleman Ranch. This
County maintained road provides access between Vya, Nevada and southern
Oregon. Other available exit/entrance routes appear to be available.

The FEMA Flood Insurance Rate Maps (Panel 25B) identify a flood hazard
area associated with Coleman Creek. This flood hazard area was
identified using approximate methods.

Recommendation: Level 3

Due to the infrequent use of the rbadways and limited damage potential
within Area 1, it is recommended that no flood control improvements be
inciuded in the Flood Control Master Plan within Area 2 at this time.

04/09/91 4.4 897043.01



r

AREA 3 - MACY FLAT
Statistical Data:

Size of Area (within the County): 25 sq. miles

Percentage of Basin Within County: - N/A
Percentage of Private Lands: 7%
Percentage Within Antelope Range 4 %

The Macy Fiat drainage area is located at the center of the Northern

‘border of Washoe County. This area drains into Lake County, Oregon.

With the exception of well traveled unimproved roads, no improvements
could be identified within this area.

The FEMA Flood Insurance Rate Maps (Panel 50B) identify a flood hazard
area associated with a small closed basin lake (playa). This flood
hazard area was identified using approximate methods. Another larger
playa is located in this province which is not identified on the Flood
Insurance Rate Map.

Recommendation: Level 3

It is recommended that no flood control improvements be included in the
Flood Control Master Plan within Area 3 at this time.

AREA 4 - SHELDON ANTELOPE RANGE

Statistical Data:

Size of Area (within the County): _ 346 sq. miles
Percentage of Basin Within County: N/A
Percentage of Private Lands: <1%
Percentage Within Antelope Range: 79 %

Area 4 is a very large drainage area which contributes to Lake and
Harney Counties in Oregon. The majority of the drainage area is within
the Charles Sheldon Antelope Range.

State Routes 8A and 34A traverse the area.- These Routes provide access
between Highway 140 and Vya, Nevada and Fort Bidwell, California as well
as private lands in northern Nevada. Several ranches and reservoirs
have also been constructed within this area.

State Routes 8A and 34A would be damage by extreme flooding events.
Access appears to be available through alternate routes.

04/09/91 4.5 | 897043.01



:

s

The FEMA Flood Insurance Rate Maps (Panels 50B, 75B, 125B, 150B, 225B)
jdentify numerous approximate flood hazard areas associated with Rye
Creek, Rye Creek Reservoir, Racetrack Reservoir, Catnip Creek, Round
Mountain Lake, Fish Creek, Badger Creek, Swan Lake Reservoir, Fatty
Martin Lake and numerous unnamed streams, playas and reservoirs.

Recommendation: Level 3

Due to the infrequent use of the roadways and limited population within
Area 4, it is recommended that no flood control improvements be included
in the Flood Control Master Plan within Area 4 at this time.

AREA 5 - MOSQUITO VALLEY

Statistical Data:

Size of Area (within the County): 31 sq. miles
Percentage of Basin Within County: 100 %
Percentage of Private Lands: , 34 %

‘Area 5 is a small closed basin located in northwestern Washoe County.

Several ranches are located around the parameter of Mosquito Valley.
During periods of extreme lake levels in the playa, a portion of the
access road leading to the ranches in the northern portion of this area,
would likely be inundated. This ranch would need to gain access from
the north via the unnamed roadway which provides access to Fort Bidwell,
California. :

The FEMA Flood Insurance Rate Maps (Panels 25 B, 100B and 125B) identify
approximate flood hazard areas associated with Mosquito Lake and two
unnamed playas.

Recommendation: Level 3

Due to the infrequent use of roadway and limited population within Area
5, it is recommended that no flood control improvements be included in
the Flood Control Master Plan within Area 5 at this time.

AREA 6 - SURPRISE VALLEY

Statisfica] Data:

Size of Area (within the County): 199 sq. miles
Percentage of Basin Within County: 23 %
Percentage of Private Lands: 12 %
Percentage of Bureau of Reclamation Lands: <1%
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Area 6 comprises the eastern slopes of the drainage area contributing to
Surprise Valley in northeastern California (Modoc County). Surprise
Valley is a closed basin. :

Route 8A which connects Vya, Nevada and Cederville, California,
traverses the center of Area 6. Route 8A does not appear to be
seriously threatened by any major drainages within Area 6. Another
unimproved roadway traverses the northern portion of Area 6. Other
improvements in this area include ranches and other related
improvements.

The FEMA Flood Insurance Rate Maps (Panels 100B, 175B, 250B, 325B, 400B
and 475B) identify approximate flood hazard areas associated with New
Year Lake, Mud Lake, Carter Reservoir, the southeastern edge of Lower
Lake, and the unnamed stream entering Lower Lake.

Recommendation: Level 3

Due to the infrequent use of the roadways and limited population within

Area 6, it is recommended that no flood control improvements be included
in the Flood Control Master Plan within Area 6 at this time.

AREA 7 - LONG VALLEY
Statistical Data:

Size of Area (within the County): ) 432 sq. miles
Percentage of Basin Within County: 100 %
Percentage of Private Lands: 15 %
Percentage Within Antelope Range: 1%
Percentage of Bureau of Reclamation Lands: <1%

Long Valley is a large closed basin located in northern Washoe County.
The community of Vya is located near the center of this drainage area.
Existing improvements within this area include several ranches and
significant portions of Routes 8A and 34. Should damage to a portion of
these routes occur as a result of extreme flooding events, alternative
routes may be available.

The FEMA Flood Insurance Rate Maps (Panels 508, 1008, 125B, 175B, 2008,
250B, 275B, 325B, 350B, and 425B) identify approx1mate f]ood hazard
areas assoc1ated with Calcutta Lake, Cow Lake, Horse Lake, Middle Lake,
Alkali Lake, Forty Nine Lake, Central Lake, East Creek and several
unnamed playas and streams.

Recommendation: Level 3
Due to the infrequent use of the roadway and limited population within

Area 7, it is recommended that no flood control improvements be included
in the Flood Control Master Plan within Area 7 at this time.
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AREA 8 - MASSACRE LAKE VALLEY
Statistical Data:

Size of Area (within the County): 170 sq. miles

Percentage of Basin Within County: 100 %
Percentage of Private Lands: 12 %
Percentage Within Antelope Range: <1%

Area 8 is a closed basin located in north central Washoe County.
Existing improvements include a portion of Route BA and several ranches.
Alternate access appears to be available shouid a segment of roadway be

- damaged.

The FEMA Flood Insurance Rate Maps (Panels 125B, 200B, 225B, 275B, and
300B) identify approximate flood hazard areas associated with Massacre
Lake, Middle Lake, West Lake, Massacre Creek and several unnamed playas
and streams.

Recommendation: Level 3
Due to the 1nfrequent use of the roadway and limited population within

Area 8, it is recommended that no flood control improvements be 1nc1uded
in the Flood Control Master Plan within Area 8 at this time.

"AREA 9 - BOULDER VALLEY

Statistical Data:

Size of Area (within the County): 92 sq. miles
Percentage of Basin Within County: 100 %
Percentage of Private Lands: 21 %

Area 9 is a closed basin located in northern Washoe County. Existing
improvements consist of several unimproved rocads and ranch related
improvements. Hays Canyon Road which connects Route 34 with Eagleville,
California traverses this area. This roadway would be damaged by
extreme Take levels in Boulder Lake.

The FEMA Flood Insurance Rate Maps (Panels 325B, 350B and 400B) identify
approximate flood hazard areas associated with Bou]der Lake and Bou]der
Creek.

Recommendation: Level 3

Due to the infrequent use of the roadway and limited population within

Area 9, it is recommended that no flood control improvements be included
in the Flood Control Master Plan within Area 9 at this time.
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AREA 10 - HIGH ROCK LAKE VALLEY
Statistical Data:

Size of Area (within the County): 561 sq. miles
Percentage of Basin Within County: : 84 %
Percentage of Private Lands: 7%
Percentage Within Antelope Range: 3%
Percentage of Bureau of Reclamation Lands: <1%

Area 10 is located on the eastern border of Washoe County. This
drainage area contributes to High Rock Canyon and High Rock Lake located
in Humboldt County. Route 34 and an unnamed road which connects Route
34 to Route 81, traverse the Tower portion of this drainage province.
These roadways would be damaged by extreme events at several locations.
The location of greatest potential damage is the Route 34 crossing at
Cottonwood Creek.

The FEMA Flood Insurance Rate Maps (Panels 225B, 2758, 300B, 3508, 375B,
425B, 450B, 500B, and 525B) identify approximate flood hazard areas
associated with Boulder Lake and Boulder Creek.

Recommendation: Level 2

Improvements to protect Route 34 at Cottonwood Creek may need to be
considered. A culvert capable of passing the 25-year event with
sufficient embankment protection to prevent the 100-year overflow from
damaging the roadway, may be the most appropriate flood protection
measure for this roadway.

AREA 11 - DUCK LAKE VALLEY

Statistical Data:

Size of Area (within the County): 533 sq. miles
Percentage of Basin Within County: 90 %
Percentage of Private Lands: 11 %
Percentage of Bureau of Reclamation Lands: <1%

Area 11 is a closed basin located near the center of Washoe County. A
portion of this drainage province extends into Lassen County, '
California. Improvements within this area include Route 81, an unnamed
roadway which connects Route 81 with Route 34 to the northeast, several
ranches and ranch related improvements.

Route 81 would be damaged by extreme events on Wall Creek and Lost
Creek.
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The FEMA Flood Insurance Rate Maps (Panels 400B, 425B, 475B, 500B, 5508,
5758, 625B, and 650B) identify approximate flood hazard areas associated
with Wall Creek, Bordwell Creek, Cherry Creek, lLost Creek, Duck Flat,
Tuledad Canyon Creek, Burnt Lake and several unnamed streams.

Recommendation: Level 2

Improvements to protect Route 81 atzwa11 Creek and Lost Creek may need
to be considered. Culverts capable of passing the 25-year event with
sufficient embankment protection to prevent the 100-year overflow from
damaging the roadway, may be the most appropriate flood protection
measure for this roadway.

AREA 12 - HUALAPAI FLAT

Statistical Data:

Size of Area (within the County): 221 sq. miles
Percentage of Basin Within County: 70 %
Percentage of Private Lands: 20 %
Percentage of Bureau of Reclamation Lands: <1%

Area 12 is located on the eastern border of central Washoe CoUnty. This
drainage province extends into Humboldt and Pershing Counties. This
area is a closed basin with the drainage concluding in Hualapai Flat.

Route 34 traverses the center of this province. Route 34 could
potentially be damaged by several watercourses which must cross the
roadway. , '

The FEMA Flood Insurance Rate Maps (Panels 5258, 575B, 600B, and 675B)
do not identify any flood hazards within this province. Panel 525B is
the only printed panel for this area. Panels 575B and 600B indicate
that the entire area is Zone C (minimal flood hazards). Panel 600B is
indicated as all Zone D (undetermined, but possible flood hazards).

Recommendation: Level 2

Improvements to protect Route 34 may need to be considered. Culverts
capable of passing the 25-year event with sufficient embankment

protection to prevent the 100-year overflow from damaging the roadway,
may be the most appropriate flood protection measure for this roadway.
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AREA 13 - BUCKHORN CANYON

Statistical Data:

Size of Area (within the County): . 13 sq. miles
‘Percentage of Basin Within County: ' N/A
Percentage of Private Lands: | . 0%

Area 13 is a very small portion of a large drainage area primarily
located in Lassen County, California. There are two lakes located
within this drainage province; SOB Lake and Pilgram Lake. The drainage
from this province ultimately enters Buckhorn Canyon in Lassen County.

Buckhorn Road traverses this province. This road connects Route 81 with
Ravendale, California, but does not appear to be impacted by any major
drainages.

The FEMA Flood Insurance Rate Map (Panel 625B) does not identify any
flood hazard areas within this province. Approximate A zones should be
shown for SOB Lake and Pilgram lake.

Recommendation: Level 3

Due to the infrequent use of the roadway and limited flooding hazards
within Area 13 and the lack of private lands in this area, it is
recommended that no flood control improvements be included in the Flood
Control Master Plan within Area 13 at this time.

AREA 14 - PAINTER FLAT

Statistical Data:

Size of Area (within the County): 26 sq. miles
Percentage of Basin Within County: 51 %
Percentage of Private Lands: 4 %

Area 14 is the eastern portion of the Painters Creek watershed.

Painters Creek ultimately drains into Smoke Creek which re-enters Washoe
County at the western edge of Area 15.

No significant improvements were identified within this area.

The FEMA Flood Insurance Rate Maps (Panels 625B and 700B) identify an-
approximate flood hazard area associated with Painters Flat.

Recommendation: Level 3

It is recommended that no flood control improvements be included in the
Flood Control Master Plan within Area 14 at this time.
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AREA 15 - SMOKE CREEK DESERT
Statistical Data:

Size of Area (within the County): 977 sq. miles

Percentage of Basin Within County: ' 87 %
Percentage of Private Lands: 5%
Percentage Within Indian Reservation: 7%
Percentage of Bureau of Reclamation Lands: <1%

Area 15 is a very large closed basin located in central Washoe County.
This area drains to the Smoke Creek Desert at the center of Area 15.
Existing improvements include Route 81 which connects Gerlach and
Empire, Nevada with Herlong, California and the Reno/Sparks area.
Alternative access is available via Route 34 which connects Gerlach and
Empire with Interstate 80.

Other improvements in this area include several ranches and ranch
related improvements.

The FEMA Flood Insurance Rate Maps (Panels 625B, 650B, 675B, 700B, 7258,
7508, 775B, 800B, 825B, 8508, 875B, 925B, and 950B) do not identify any
flood hazard areas within this drainage province. The majority of this
area was not studied due to "insufficient data".

Recommendation: Level 3
Due to the infrequent use of the roadway and availability of alternative
access routes within Area 15, it is recommended that no flood control

improvements be included in the Flood Control Master Plan within Area 15
at this time.

AREA 16 - BLACK ROCK DESERT
Statistical Data:

Size of Area (within the County): 56 sq. miles
Percentage of Basin Within County: N/A
Percentage of Private Lands: 12 %

Area 16 includes the communities of Gerlach and Empire. The principal
flooding hazard identified is the alluvial fan located at the mouth of
Bowen Canyon approximately 4 miles north of Ger1ach,

The FEMA Flood Insurance Rate Map (Panel 750B and 825B) do not identify
flood hazard areas within this area. The map panel for this area is not
printed since no flood hazard areas were identified within this panel as
a part of the original study.
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Recommendation: Level 2

The Bowen Canyon alluvial fan should be mapped using the FEMA alluvial
fan methods in order to define the hazard and provide Washoe County with
a floodplain management tool for regulating future improvements in this
area. '

AREA 17 - SAN EMIDIO DESERT

Statistical Data:

Size of Area (within the County): 243 sq. miles
Percentage of Basin Within County: 89 %
Percentage of Private Lands: <1%
Percentage Within Indian Reservation: 16 %

Area 17 drains into the San Emidio Desert. Under normal conditions,
Area 17 is a closed basin. However, during very wet seasons flow will
overflow the divide between the San Emidio and Black Rock Deserts and
contribute to the playas in the Black Rock Desert to the northeast.

With the exception of Route 34, no significant improvements were
identified in this area.

The FEMA Flood Insurance Rate Maps (Pahe]s 825B, 875B, 900B, 950B, 9758
and 1050B) do not identify -any flood hazard areas within this area.
This entire area has been designated as Zone C.

Recommendation: Level 3

It is recommended that no flood control improvements be included in the
Flood Control Master Plan within Area 17 at this time.

AREA 18 - SKEDADDLE CREEK VALLEY

Statistical Data:

Size of Area (within the County): 42 sq. miles
Percentage of Basin Within County: 49 %
Percentage of Private Lands: 0%

Area 18 is the eastern half of the Skedaddle Creek watershed which
ultimately discharges into Honey Lake Valley. No significant
improvements have been identified within this area.

The FEMA Flood Insurance Rate Maps {Panels 8508 and 925B) identify an
approximate flood hazard area associated with Skedaddle Creek.

Recommendation: Level 3
It is recommended that no flood control improvements be included in the
Flood Control Master Plan within Area 18 at this time.
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AREA 19 - DRY VALLEY
Statistical Data:

Size of Area (within the County): 42 sq. miles
Percentage of Basin Within County: ' 100 %
Percentage of Private Lands: 2 %

Area 19 is a closed basin located in west central Washoe County.. The
drainage from this area discharges into a playa in the center of Dry
Valley. No significant improvements were identified in this area.

The FEMA Flood Insurance Rate Maps (Panels 850B and 925B) .do not
identify any flood hazard areas in this area. The eastern half of the
area was not mapped due to "insufficient data".

Recommendation: Level 3

It is recommended that no flood control improvements be included in the
Flood Control Master Plan within Area 19 at this time.

AREA 20 - HONEY LAKE VALLEY

Statistical Data:

Size of Area (within the County): 191 sq. miles
Percentage of Basin Within County: N/A
Percentage of Private Lands: 40 %
Percentage Within Indian Reservation: 3%

Area 20 is the eastern portion of the Honey Lake Valley. Drainage from
this area ultimately discharges into Honey Lake in Lassen County,
California. There are many private and public improvements within this
area including; Wendel Road and several other County roads, Western
Pacific Railroad, Southern Pacific Railiroad and several ranches.

The FEMA Flood Insurance Rate Maps (Panels 925B, 1000B, 1025B and 1075B)
identify an approximate flood hazard area associated with Honey Lake
Valley.

Recommendation: Level 3

Due to the limited filooding hazards associated with the existing
improvements, it is recommended that no flood control improvements be
included in the Flood Control Master Plan within Area 20 at this time.
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AREA 21 - PYRAMID LAKE VALLEY
Statistical Data:

Size of Area (within the County): 794 sq. miles
Percentage of Basin Within County: ' 100 %
Percentage of Private Lands: | 10 %
Percentage Within Indian Reservation: 70 %

Area 21 is the lower portion of the Truckee River watershed which
terminates at Pyramid Lake. The majority of the existing improvements
located in this area, are within the boundaries of the Pyramid Lake
Indian Reservation.

The FEMA Flood Insurance Rate Maps (Panels 950B, 975B, 10008, 1025B,
10508, 1100B, 11258, 1175B, 12008, 1225B, 1300B, 1325B, 14008, and
1405B) identify approximate flood hazard areas associated with Mullen
Creek, Perry Canyon Creek and a playa in Little Valley.

Recommendation: Level 3
Due to the limited number of improvements outside of the Reservation

boundary, it is recommended that no flood control improvements be
included in the Flood Control Master Plan within Area 21 at this time.

AREA 22 - WINNEMUCCA LAKE VALLEY
Statistical Data:

Size of Area (within the County): 188 sq. miles
Percentage of Basin Within County: 52 %
Percentage of Private Lands: 5%
Percentage Within Indian Reservation: 41 %

Area 22 is a closed basin on the eastern boundary of Washoe County.
Prior to the irrigation diversions in the early 1900’s Pyramid Lake
would periodically overflow into the Winnemucca Lake Valley which
supported a large lake surface during most years. Since Pyramid Lake no

longer contributes to Winnemucca Lake Valley, Winnemucca Lake is now a
dry lake bed.

The only significant improvement in this area is Route 34. Route 34 is

impacted by relatively small drainages originating in the Lake Range to
the east. :

The FEMA Flood Insurance Rate Maps (Panels 9008, 975B, 10508, 1125B,
1200B and 1225B) are not printed map panels. Therefore, there are not
any identified flooding hazards in Area 22. .
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Recommendation: Level 3
Due to the limited flooding hazards within Area 22, it is recommended

that no flood control improvements be included in the Flood Control
Master Plan within Area 22 at this time.

AREA 23 -~ DRY VALLEY
Statistical Data:

Size of Area (within the County): 89 sq. miles
Percentage of Basin Within County: N/A
Percentage of Private Lands: 18 %

Area 23 is the eastern extreme of the Long Valley watershed which
ultimately discharges into the Honey Lake Valley. Improvements within
this area consist of unimproved roads such as Dry Valley Road and
several ranch improvements.

The FEMA Flood Insurance Rate Maps (Panels 1075B, 1100B and 1150B)
identify approximate flood hazard areas associated with Dry Valley Creek
and North Fork of Dry Valley Creek.

Recommendation: Level 3

Due to the infrequent use of the roadways and limited population within
Area 23, it is recommended that no flood control improvements be
included in the Flood Control Master Plan within Area 23 at this time.
AREA 24 - UPPER LONG VALLEY

Statistical Data:

Size of Area (within the County): 20 sq. miles
Percentage of Basin Within County: N/A
Percentage of Private Lands: 40 %
Percentage of Indian Trust Lands: <1%

The portibﬁ of Area 24 within Washoe County is the extreme eastern
portion of the Upper Long Valley drainage area. No significant
improvements have been identified within this area.

The FEMA Flood Insurance Rate Maps (Panels 1150B, 1250B and 1350C)
identify approximate flood hazard areas associated with Red Rock Canyon
Creek.

Recommendation: Level 3

It is recommended that no flood control improvements be included in the
Flood Control Master Plan within Area 24 at this time.
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AREA 25 - RED ROCK VALLEY
Statistical Data:

Size of Area (within the County): - 42 sq. miles
Percentage of Basin Within County: - 100 %
Percentage of Private Lands: 35 %

Area 25 ultimately discharges into Upper Long Valley at the northeast
corner of Area 24. The Red Rock Valley has been undergoing slow to
moderate residential development over the past 15 years. There are a
significant number of existing roadway and residential improvements
within this area and many of these improvements are located within flood
prone areas.

The FEMA Flood Insurance Rate Maps (Panels 1150B and 1250B) identify
approximate flood hazard areas associated with Red Rock Canyon Creek.

Recommendation: Level 2

Due to the development potential and amount of existing improvements
subject to flooding damage, it is recommended that Area 25 be included
in the Flood Control Master Plan as an area warranting detailed
floodplain mapping. Accurate identification of flood hazards would
provide floodplain management tools for Washoe County to use in
regulating future development in these areas. This information would
also provide home owners who would be subject to flood damage with
sufficient technical information to use in evaluating appropriate flood
protection measures for improvements on their property.

AREA 26 - BEDELL FLAT
Statistical Daia:

Size of Area {(within the County): 51 sq. miles
Percentage of Basin Within County: 100 %
Percentage of Private Lands: 9 %

Area 26 u]timdte]y discharges into Red Rock Canyon Creek in Area 25.
This area  includes some unimproved roads and ranch improvements.

The FEMA Flood Insurance Rate Maps {(Panels 11508, 11758 and 1250C)
identify approximate flood hazard areas associated with Red Rock Canyon
Creek.

Recommendation: Level 3
Due to the infrequent use of the roadways and limited population within

Area 26, it is recommended that no flood control improvements be
included in the Flood Control Master Plan within Area 26 at this time.
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AREA 27 - WARM SPRINGS VALLEY
Statistical Data:

Size of Area (within the County): 265 sq. miles
Percentage of Basin Within County: : 100 %
Percentage of Private Lands: 67 %

Area 27 is a large drainage area in south central Washoe County. This
area ultimately discharges to Mullen Creek and into Pyramid Lake near
Sutcliff. This area has become a popular rural development area.
Improvements include Pyramid Highway, Winnemucca Ranch Road, Whiskey
Spring Road and many homes and private roads.

‘Extreme events, such as the February 1986 event cause damages to Pyramid

Highway, overtop Winnemucca Ranch Road and result in damages to private
property. Access is limited during such events.

The FEMA Flood Insurance Rate Maps (Panels 1150B, 1175B, 1250C, 1275B,
1300B, 1375C, and 1400B) identify approximate flood hazard areas
associated with Cottonwood Creek, Mullen Creek and several unnamed

. Streams,

Recommendation: Level 2

Due to the limitations to access and increasing residential development,
this area should be included in the Flood Control Master Plan. Flood
control improvements in this area would be Timited to improvements to

" roadways to assure all-weather access. Accurate identification of flood

hazards should also be prepared to provide floodplain management tools
for Washoe County for use in regulating future development in these
areas. This information would also provide home owners who would be
subject to flood damage with sufficient technical information to use in
evaluating appropriate flood protection measures for improvements on
their property.

AREA 28 - COLD SPRINGS VALLEY
Statistical Data:

Size of Area {(within the County): 30 sq. miles

Percentage of Basin Within County: 98 %
Percentage of Private Lands: 60 %

Area 28 is a closed basin that contributes to the playa in Cold Springs
Valley. This area has experiénced increasing development pressures in
recent years,
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The FEMA Flood Insurance Rate Maps (Panels 1250C and 1350C) identify
approximate flood hazard areas associated with the playa and the primary
unnamed stream entering the playa from the north.

Recommendation: Level 1

Increasing development will result in increased runoff volumes to the
playa and increased peak discharges through the existing developments
where significant flood hazards currently exist. This area should be
included in the Flood Control Master Plan.

AREA 29 - LEMMON VALLEY, WESTERN PART

Statistical Data:

Size of Area (within the County): 54 sq. miles
Percentage of Basin Within County: 100 %
Percentage of Private Lands: 87 %

Area 29 is a closed basin that contributes to Silver Lake. This area
has experienced increasing residential and industrial development
pressures in recent years.

The FEMA Flood Insurance Rate Maps (Panels 1239C, 1250C, 1243C, 132JC,
1329C, 1331C, 1333C and 1350C) identify flood hazard areas associated
with Silver Lake and the adjoining playas. A flood insurance study
completed in 1987 prov1ded a base flood elevation of 4967 for Silver
Lake. -

Recommendation: Level 1
Increasing development will result in increased runoff volumes to Silver

Lake and increased peak discharges through the existing developments.
This area should be included in the Flood Control Master Plan.

AREA 30 - ANTELOPE VALLEY
Statistical Data:

Size of Area {within the County): 19 sq. miles
Percentage of Basin Within County: 100 %
Percentage of Private Lands: 50 %

Area 30 is a closed basin. Although much of the area is privately
owned, no significant improvements were identified.

The FEMA Flood Insurance Rate Map (Panel 1250C) does not identify any
flood hazard areas within this area.
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Recommendation: Level 2

It is recommended that no flood control improvements be included in the
Flood Control Master Plan within Area 30 at this time, but significant
flood hazards be identified. Accurate identification of flood hazards
would provide floodplain management tools for Washoe County to use in
regulating future development in these areas. This information would
also provide home owners who would be subject to flood damage with
sufficient technical information to use in evaluating appropriate flood
protection measures for improvements on their property.

AREA 31 - LEMMON VALLEY, EASTERN PART
Statistical Data:

Size of Area (within the County): 43 sq. miles
Percentage of Basin Within County: 100 %
Percentage of Private Lands: 75 %

Area 31 is a closed basin that contributes to a playa. This area has
experienced increasing residential development pressures in recent
years,

The FEMA Flood Insurance Rate Maps (Panels 1331C, 1333C, 1342C, and
1350C) identify approximate flood hazard areas associated with the
unnamed stream entering the playa from the south, as well as several low
areas which result in ponding. A flood insurance study completed in
1987 provided a base flood elevation of 4920 for the playa.

Recommendation: Level 1

Increasing development will result in increased runoff volumes to the
playa and increased peak discharges through the existing developments.
This area should be included in the Flood Control Master Plan.

AREA 32 - SPANISH SPRINGS VALLEY

Statistical Data:

Size of Area (within the County): 73 sq. miles
Percentage of Basin Within County: 100 %
Percentage of Private Lands: . 80 %

Spanish Springs Valley has experienced a significant increase in :
development pressures since the late 1970’s. Drainage from the Spanish
Springs area enters the City of Sparks via North Truckee Drain. Prior
to the recent construction of a regional detention facility in Spanish
Springs, the North Truckee Drain did not have adequate capacity to
convey 100 year discharges emanating from the Spanish Springs Valley.

As development increases in the valley, the 100 year discharges will
again exceed the capacity of the North Truckee Drain improvements.
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The FEMA Flood Insurance Rate Maps (Panels 1275B, 1355C, 1363C, 1364C,
1365C, 1370C, and 1375C) identify approximate and detailed flood hazard
areas associated with several unnamed streams in Spanish Springs Valley.

Recommendation: Level 1

Spanish Springs Valley is projected to have a significant increase in
development over the next 20 years. Increased development and
channelization or floodplain encroachments will result in significant
increases in peak discharges in North Truckee Drain within the City of
Sparks. Due to Timited downstream capacity and existing flooding
problems within the City of Sparks, Spanish Springs Valley must be given
considerable attention in the Flood Control Master Plan.

AREA 33 - TRUCKEE CANYON
Statistical Data:

Size of Area (within the County): 83 sq. miles
Percentage of Basin Within County: 100 %
Percentage of Private Lands: _ 89 %
Percentage of Forest Service Lands: 10 %

Area 33 is the eastern portion of the upper Truckee River watershed. It
includes Dog Valley Creek.

The FEMA Flood Insurance Rate Maps (Panels 1350C, 1427C, 1429C, 1450C
and 1500B) identify approximate flood hazard areas assocjated with the
Truckee River and several unnamed streams.

Recommendation: Level 2

Dog Valley Creek caused significant damage during the 1986 event. This
area should be included in the Flood Control Master Plan. Flood control
improvements in this area would be limited to improvements to roadways
to assure all-weather access. Dog Creek as well as several other
significant Truckee River tributaries do not presently have the flood
hazards identified. Accurate identification of flood hazards should be
prepared for several of these tributaries to provide floodplain
management tools for Washoe County for use in regulating future
development in these areas. This information would also provide home
owners who would be subject to flood damage with sufficient technical
information to use in evaluating appropriate flood protection measures
for improvements on their property.
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AREA 34 - TRUCKEE MEADOWS
Statistical Data:

Size of Area (within the County): 255 sq. miles
Percentage of Basin Within County: ' 100 %
Percentage of Private Lands: 88 %
Percentage of Forest Service Lands: 5%

" Area 34 includes the Reno/Sparks metropolitan area and the most densely

populated area of Washoe County.

Many FEMA Flood Insurance Rate Maps have been published for this area
which identify approximate and detailed flood hazard areas associated
with several watercourses in the Truckee Meadows. Floodway maps have
also been published by FEMA for portions of the Truckee River, Steamboat
Creek, Dry Creek, Bailey Canycn Creek and North Truckee Drain.
Recommendation: Level 1

The majority of the flood control improvements to be identified in the
Flood Control Master Plan would be within the Truckee Meadows.

AREA 35 - LAKE TAHEO.'NORTHEAST

Statistical Data:

Size of Area (within the County): 51 sq. miles
. Percentage of Basin Within County: N/A
Percentage of Private Lands: , 30 %
Percentage of State Park Lands: 12 %

Area 35 is located in the northeast quadrant of the Tahoe Basin and
includes the community of Incline Village.

The FEMA Flood Insurance Rate Maps (Panels 1500B and 1550B) identify
approximate flood hazard areas associated with Lake Tahoe, Incline Creek
and two other unnamed drainages.

Recommendatioh: Level 1

The drainages in Incline Village are extremely steep and subject to high
fiow velocities and significant debris and sediment loads. The Lake
Tahoe Basin is also the area with the most stringent water quality
requirements. Flood control improvements in this area would consist
primarily of debris basins and channel conveyance systems with bridges
and culverts at alil road crossings.
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AREA 36 - WASHOE VALLEY
Statistical Data:

Size of Area (within the County): 85 sq. miles
Percentage of Basin Within County: ' 97 %
Percentage of Private Lands: 75 %
Percentage of State Park Lands: , 15 %

Area 37 has undergone significant residential development over the last
30 years. Many of these developments were constructed without benefit
of adequate drainage improvements.

The FEMA Flood Insurance Rate Maps (Panels 1511B, 1525B and 1575B)
identify approximate flood hazard areas associated with Washoe Lake,
Ophir Creek, Davis Creek, Franktown Creek, Sawmill Canyon Creek, Big
Canyon Creek, Jumbo Grade and several unnamed drainages.

Recommendation: Level 1

The Flood Control Master Plan should inciude regional flood control
improvements for Ophir Creek and other significant drainages in Area 36.
Accurate identification of flood hazards should be prepared for several
of these drainages to provide floodplain management tools for Washoe
County for use in regulating future development in these areas. This
information would also provide home owners who would be subject to flood
damage with sufficient technical information to use in evaluating
appropriate flood protection measures for improvements on their
property.

AREA 37 - EAST TRUCKEE RIVER CANYON
Statistical Data:

Size of Area (within the County): 71 sq. miles
Percentage of Basin Within County: 100 %
Percentage of Private Lands: 50 %

The FEMA Flood Insurance Rate Maps 1dent1fy flood hazard areas
associated with the Truckee River.

Recommendation: Level 3

It is recommended that no flood control improvements be included in the
Flood Control Master Plan within Area 37 at this time.
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~ CHAPTER 5
HYDROLOGIC ANALYSIS

INTRODUCTION

Estimates of 100-year peak discharges were needed to determine approximate
drainage structure sizes throughout the study area. For the Concept Level
Flood Control Master Plan, only approximate 100-year values were needed.
During the preparation of the final flood control master plan, hydrologic
models will need to be prepared to provide more accurate hydrologic data to be
used in the selection of the final master plan recommendations.

REGIONAL ANALYSIS

‘Approximate 100-year discharges were obtained through use of a regional

analysis. Published 100-year discharges from reports prepared by the Corps of
Engineers and consulting engineers were compiled for use in the analysis. The
discharge value was tabulated along with quantifiable physical and ‘
meteorological characteristics of the watershed. Watershed characteristics
used in the analysis included; watershed area, average stream slope, 100-year
rainfall depth, length of longest watercourse, and length of watercourse to
centriod of watershed. Using this data, a multiple non-linear regression
analysis was performed using the discharge value as the dependant variable and
various combinations of watershed data as the independent variable. The
analysis that produced the best fit to the data set was used to develop a
regional regression equation to be used in predicting discharge values in

. other regions of the study area.

Limitations of Regional Analysis

Use of a regional regression equation to estimate a 100-year discharge value
results in a estimate that could be + 50%. A regional analysis averages the
unique conditions of each watershed into a single relationship or value. Such
an analysis tends to disregard differences in watershed shape, channel
conditions that would impact average flow velocity and other unique watershed
conditions that would influence a watershed’s response to runoff,

Results of the Analysis

Discharge values for watersheds with unusual conditions were removed from the
data set. These consisted primarily of watersheds with large percentages of
the watersheds with sheet flow conditions and unusually low 100-year discharge
values. Inclusion of these watersheds in the analysis would have skewed the
analysis toward the lower values.
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After removal of the anomalous values, the regional regression analysis
yielded the following results.

TABLE 5.1
RESULTS OF NON-LINEAR REGRESSION ANALYSIS

Number of Observations: 23
Dependant Variable: 100-year discharge (cfs)
Independent Variables: Area (miz)

Slope (%)

100-yr, 24 hr rainfall {in)
Range of Discharges used: 300 to 4000 cfs

Computed Statistics:

Correlation Coefficient: . 0.94
Coefficient of Determination: 0.8751

Standard Error; 424 cfs

. The resulting regional regression equation is:

Q = 41.21 (A)%8% (5)0-%7 (p)0-143

Where: A = Area in square miles
S = Average stream slope in percent
P = 100-yr, 24 hr rainfall depth in inches

This equation was used to estimate discharges where acceptable discharge
values had not been presented in other studies. The results of this analysis
are presented in the Tables contained in Appendices B and C.
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CHAPTER 6
SYSTEM INVENTORY

DESIGNATION OF REGIONAL WATERCOURSES

The watercourses within the drainage provinces identified for Level 1 analysis
(as discussed in Chapter 4) were evaluated for identification as regional
watercourses. A stream was identified as a regional watercourse if it met
several criteria including:

. Watershed area was at least one square mile in size
. Stream crosses through more than one jurisdiction
. Stream is an important part of a larger stream system such as the

Truckee River

. Stream had significant flood control considerations

Upon identification of an initial set of regional watercourses, the TAC was

provided opportunity to comment on the streams selected. Some additional

streams were added to the 1ist based upon comments or requests received from
the TAC. ,

IDENTIFICATION OF PRINCIPAL DRAINAGE STRUCTURES

The principal drainage structures on the regional watercourses were located
using the USGS quadrangle maps, aerial photos, Nevada Department of
Transportation (NDOT) construction drawings, Flood Insurance Studies, various
other maps and field investigation. These structures were identified and
tagged with a system inventory number for reference.

SURVEY OF DRAINAGE STRUCTURES

Each of the structures identified in the inventory were field surveyed (with
exception to Incline Village). The field surveys were intended to collect
sufficient data to establish approximate capacity of each structure. Survey
data collected at each structure included; size/dimensions of culverts,
culvert and channel slope, available headwater at culvert entrance, maximum
flow depth for channels, condition of channel or culvert (presence of
sediment, damage to structure, approximate roughness, tailwater conditions,
etc), culvert entrance type, and any other relevant data. Each drainage
structure was also photo-documented for future reference. \

A previously conducted drainage system inventory prepared by Washoe County was
used for assessing drainage system capacities in Incline Village.
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HYDRAULIC ANALYSIS OF DRAINAGE SYSTEM

Using the data collected for the system inventory, each surveyed component of
the drainage system was analyzed using standard methods to determine
approximate hydraulic capacity. Culverts were analyzed using the methods
recommended by the Federal Highway Administration (1986). Channels were
analyzed using Manning’s equation, assuming normal depth applies.

COMPARISON OF RESULTS TO APPROXIMATE 100-YEAR DISCHARGES

The results of the hydraulic analysis were compared to the approximate 100-
year discharge estimated for the location of that component. If the
approximate discharge exceeded the estimated capacity of the structure, that
structure was identified as inadequate.

RESULTS

The results of the system inventory performed as a part of the Concept Level
Flood Control Master Plan, are summarized in a table contained in Appendix B.
The table contains a description of the structure type, size, slope (if
applicable), approximate capacity and estimated peak discharge at the upstream

“end of the structure. These structures are sorted by identification number

(first column) which can be used to locate the structure on the system
inventory maps. The identification number has two parts to identify the
system inventory map page number where the structure can be found and the
number of the structure within that individual map page (e.g. 10-1 is
structure number 1 on map page 10, Dog Creek bridge or box culvert). A
reduced set of the system inventory maps are also included in Appendix B.
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CHAPTER 7
FACILITY COST ESTIMATES

INTRODUCTION

Appendix C contains a table that summarizes the results of the capital cost.
estimates performed as a part of the Concept Level Flood Control Master Plan.
These cost estimates were based upon approximate unit costs and some basic
assumptions regarding topography, soils and other site conditions. Four basic
types of drainage facilities were utilized in the capital program; channels,
culverts/bridges, detention basins, and debris basins. The foliowing sections
describe the procedures used in estimating the costs of these facilities.

It should be understood that these estimates are based on structural solutions
to conveying and or detaining flood flows for the identified drainages.

Neither Kennedy/Jenks/Chilton nor the Technical Advisory Committee are

recommending an overall approach of structural improvements. The estimates
are intended only to define high range estimates for the implementation of the
Flood Control Master Plan capital improvement program and will be revised to
reflect the actual recommended facilities in the next phase of the project.

CHANNEL COST ESTIMATES

Estimates of capital cost for channels identified in the Concept Level Master
Plan were based upon two basic types of channels; earthen channels with rock
rip-rap erosion protection and concrete lined channels. Unit costs ($/ft)
were developed for each channel type. Earthwork estimates were based upon an
assumption that the cut consists of the channel template cross sectional area.
Rock and concrete costs were based upon a single thickness applied to each
channel geometry. Land costs were based on average land values which were
based upon the Assessor’s land valuatijon estimates.

CULVERT & BRIDGE COST ESTIMATES

Estimates of capital cost for culverts and bridges were based upon average bid
prices and cost data for similar structures. The unit costs developed, also
include costs of concrete, steel, excavation and reconstruction the roadway
bedding and pavement. Costs for culverts quantified in cost per unit length
($/ft) for various culvert dimensions. Generally land acquisition costs were
not a factor for bridges and culverts since it was assumed that the structure
could be constructed within the existing right-of-way.

DETENTION BASIN COST ESTIMATES

Detention basin costs were based upon estimates of earthwork volume,
approximate spillway costs and land acquisition costs. The total costs were
also compared with average cost per unit volume of storage required using

gos?s from the Thomas Creek detention study and the Dant Boulevard detention
asin.

04/09/91 7.1 897043.01



DEBRIS BASIN COST ESTIMATES

Debris basin costs were based upon a cost per unit volume of storage required
using costs from similar facilities. Land costs were based on average land
values which were based upon the Assessor’s land.valuation estimates.

CONSTRUCTION COSTS IN INCLINE VILLAGE
Construction costs in Incline Village are higher than other parts of the
County due to availability of material, additional environmental measures,

higher land costs and other factors. The cost estimates for Incline Village
were adjusted to account for these factors.

OTHER COSTS

Contingencies, operation, maintenance, legal, administration, engineering and

construction management costs were based upon percentages of capital costs
mutually agreed upon by Kennedy/Jenks/Chilton and the TAC. These percentages
are discussed in greater detail in Chapter 3. '
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"FLOOD CONTROL MASTER PLAN
EXISTING DRAINAGE FACILITY INVENTORY
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WASHOE COUNTY FLOOD CONTROL MASTER PLAN
DRAFT OUTLINE

VOLUME DESCRIPTIONS:

VOLUME 1 - FLOOD CONTROL MASTER PLAN

VOLUME 2 - MAPS AND TABLES

VOLUME 3 - POLICIES AND PROCEDURES MANUAL

VOLUME 4 - TECHNICAL APPENDIX

VOLUME 5 - DRAINAGE DESIGN STANDARDS AND CRITERIA

VOLUME 1
FLOOD CONTROL MASTER PLAN

1)  EXECUTIVE SUMMARY
A) GOALS AND OBJECTIVES
B) DESCRIPTION OF STUDY AREAS
C) REVIEW OF METHODS UTILIZED
D) RESULTS :
E) MASTER PLAN REVISION/UPDATE PROCESS

II)  INTRODUCTION
A) AUTHORIZATION & OVERVIEW OF PROJECT
B) GOALS AND OBJECTIVES
C) DESCRIPTION OF STUDY AREA

IIT) PROJECTED GROWTH AND LAND USE CONDITIONS
A) HISTORICAL GROWTH IN WASHOE COUNTY
B) PROJECTED GROWTH IN WASHOE COUNTY
C) LAND USE

1) EXISTING CONDITIONS
2) FUTURE CONDITIONS

IV)  SYSTEM INVENTORY
A) PURPOSE
B) LEVEL OF DETAIL

C)  ANALYSIS OF HYDRAULIC CAPACITY
D)  RESULTS
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V) METEOROLOGICAL INVESTIGATION
A) PURPOSE OF STUDY
1) USE OF STATISTICAL PRECIPITATION DATA IN HYDROLOGIC
STUDIES

a) PRECIPITATION DEPTH
b)  TIME DISTRIBUTION OF PRECIPITATION
c) SPATIAL DISTRIBUTION OF PRECIPITATICN
d) ROLE OF SNOWFALL AND SNOWMELT

B) HISTORIC STORM CHARACTERISTICS
C) EXISTING STUDIES

D) METEOROLOGICAL ANALYSIS
1) DEPTH-DURATION-FREQUENCY DATA

a) VARIATION IN DEPTH-DURATION-FREQUENCY DATA WITH
ELEVATION AND LOCATION
b) VARIATION WITH SEASON

2) TIME DISTRIBUTION OF PRECIPITATION DURING EXTREME
EVENTS

a) VARIATION IN DISTRIBUTIONS WITH ELEVATION AND
LOCATION
b} VARIATION WITH SEASON

3) SPATIAL DISTRIBUTION OF PRECIPITATION DURING EXTREME
EVENTS

a) VARTATION IN DISTRIBUTIONS WITH ELEVATION AND
LOCATION

b) VARIATION WITH SEASON

VI)  HYDROLOGIC ANALYSIS

A) SELECTION OF COMPUTATIONAL METHODS
B) SOURCES OF DATA

C) HYDROLOGIC CRITERIA

D) RESULTS

VII) HYDRAULIC ANALYSIS
A) APPLICATIONS FOR HYDRAULIC ANALYSIS

1) DEFINITION OF WATER SURFACE PROFILES FOR MAJOR
WATERCOURSES

2) ANALYSIS OF BRIDGES AND CULVERTS

B) EXISTING STUDIES
C) RESULTS
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VIII) COST ESTIMATION

OVERVIEW OF COST ESTIMATION PROCEDURES
CONSTRUCTION COSTS

RIGHT OF WAY, EASEMENT AND LAND PURCHASE
ENGINEERING AND CONSTRUCTION MANAGEMENT COSTS
ADMINSTRATION AND LEGAL COSTS

XI)  FLOOD CONTROL ALTERNATIVES

A)

B)

C)

STRUCTURAL FLOOD CONTROL ALTERNATIVES
1) FLOOD CONTROL CHANNELS

2) STORM DRAINS

3} DETENTION BASINS

4) RETENTION BASINS

5) REPLACEMENT OF BRIDGES/CULVERTS
6) INTERBASIN DIVERSIONS

7) MULTI-USE FACILITIES

NON-STRUCTURAL ALTERNATIVES

1) FLOODPLAIN MANAGEMENT ORDINANCES
2) LAND ACQUISITION

3) GREENBELTS

CONSTRAINTS

1)  WETLANDS

2)  EROSION/SEDIMENTATION

3)  LAND AVAILABILITY

4)  WATER RIGHTS

5)  OPERATION AND MAINTENANCE

IDENTIFIED FLOOD CONTROL ALTERNATIVES
EVALUATION OF ALTERNATIVES

RECCMMENDED FLOOD CONTROL ALTERNATIVES
PRICRITIZATION AND IMPLEMENTATION SCHEDULE

X) FLOCD WARNING SYSTEMS

XI)  PROCEDURES FOR UPDATING FLOOD CONTROL MASTER PLAN

WCDO2 (01/28/91)

897043.01



VOLUME 2
MAPS AND TABLES
1) STUDY AREAS MAP

I1)  DRAINAGE BASIN MAPS
A) LOCATION OF KEY STRUCTURES
B) LOCATION OF KEY CONCENTRATION POINTS IDENTIFIED IN
HYDROLOGIC ANALYSIS
III) LAND USE MAPS
IV)  SOILS MAPS
V) VEGETATION MAPS
VI)  FLOOD CONTROL OPTIONS MAPS

VII) DATA TABLES
A) DRAINAGE INVENTORY DATA :
B) SUMMARY OF COMPUTED DISCHARGE VALUES
C) RECOMMENDED FLOOD CONTROL IMPROVEMENTS
D) COST ESTIMATE DATA FOR RECOMMENDED IMPROVEMENTS

VOLUME 3
POLICIES AND PROCEDURES MANUAL

VOLUME 4
TECHNICAL APPENDIX

I) SUMMARY OF CONTENTS
IT)  HYDROLOGIC MODELS (INPUT AND OUTPUT DATA)
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- VOLUME 5
DRAINAGE DESIGN STANDARDS AND CRITERIA

I) PRECIPITATION MANUAL
11) DRAINAGE DESIGN CRITERIA
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