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Introduction

This Regional Water Pltanning Commission (RWPC) Floodplain Management Strategy
(FMS) is one of the key elements required by the Army Corps of Enginears prior to
entering into the Project Cost Agreement (PCA) for the Truckee River Flood Project and,
if adopted by local governments, can serve as an element of the All Hazard Mitigation
Plan required of all communities under the Disaster Mitigation Act of 2000 (DMA-2000).
The FMS, once approved, also suggests ideas and policies which will allow each entity
to participate in the Community Rating System (CRS}, reduce National Flood Insurance
Program rates, and receive increased assistance from the Federai Emergency
Management Agency (FEMA) in times of disaster.

The FMS is a “living document” that may be amended or revised as conditions change.
Periodic amendment of the FMS is aiso a condition of the FEMA Flood Mitigation
Assistance grant under which the work was performed. This dogument is intended for
use as a tool to achieve effective floodpiain management within Washoe County.
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Abbreviations

BFE: Base Flood Elevation, relating to the 1% chance of recurrence flood interval (also
known as the 100-year flood)

CRS: Community Rating System

DMA 2000: Federal Disaster Mitigation Act of 2000

FEMA. Federal Emergency Management Agency

FIRM: Flood [nsurance Rate Map prepared by FEMA

FMA: Flood Mitigation Assistance grant program administered by the Nevada Division of
Water Resources

HMGP: Hazard Mitigation Grant program; a FEMA program to implement flood
mitigation projects

ISO: Insurance Servicas Organization

NFIP: National Flood Ingurance Program

NRS: Nevada Revised Statute

Regional Plan: Truckee Meadows Regional Plan (a product of the Truckee Meadows
Regional Planning Agency

RWMP: Regional Water Management Plan prepared by the Regional Water Planning
Commission

RWPC: Regional Water Planning Commission

TMRPA: Truckee Meadows Regional Planning Agency

TRFMCC: Truckee River Flood Management Community Goalition

TRFMS: Truckee River Flood Management Project

WCDWR: Washoe County Department of Water Resources

USACE: United States Army Corps of Engineers

Glossary

Critical Flood Storage Areas: Areas that have been identified as part of a technical
nlanning process that are required for the storage of flood volumes in an adopted
watershed based flood control master plan.

Design Manual: Hydrologic Criteria and Drainage Design Manual

Floodplain Management: The operation of an overall program of corrective and
preventive measures to reduce the risk of flood damage while preserving and
enhancing, where possible, natural resources in the floodplain. Examples of floodpiain
management activities include emergency preparedness plans, flood control works,
fioodplain management regulations, and open space plans.

Green Infrastructure: Use of bioengineering techniques such as grassy swales, fiber
mats, vegetated banks, native materials in flood control or drainage infrastructure.

Living River: A river that is managed to support the natural processes and
characteristics of the river, including riparian habitat, fish habitat, connected floodplains,
and connectivity of these areas along its course.

Local Government Sponsors or Local Governments: City of Reno, City of Sparks,
and Washoe County

Regional Water Planning Commission
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No Adverse Impact: Activities that could exacerbate flood damage to another property
or community will be allowed only to the extent that the impacts are mitigated or havé -
been accounted for within an adopted community-based plan. -
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Executive Summary

Purpose and Definitions for the RWPC Regional Floodplain Management Strategy
This Floodplain Management Strategy was developed based on input from a number of
local stakeholders, and included a review of flood damage reduction activities that have
been implemented in other communities. The definition and purpose statements for the
role of fleodplain management in Washoe County are articulated balow.'

Floodplain management means the operation of an overall program of corrective and
preventive measures to reduce the risk of flood damage while preserving and
enhancing, where possible, natural resources in the floodplain. Exampies of floodplain
management activities include emargency preparedness plans, floed control works,
floodplain management regulations, and open space plans.

The purpose of floodplain management is to promote the public health, safety, and
general welfare, and to minimize public and private losses due to flood conditions in
specific areas by provisions designed to:

a. Protect human life and heaith;

b. Manage development to ensure that potential flood damage to existing properties
is not exacerhated;

¢. Minimize expenditure of public money for costly flood control projects;

d. Minimize the need for rescue and relief efforts associated with flooding and
generally undertaken at the expense of the general public;

e. Minimize prolonged business interruptions;

Minimize damage to public facilities and utilities such as water and gas mains,

electric, telophone and sewer lines, and streets and bridges located in areas of

special flood hazard;

g. Help maintain a stable tax base by providing for the sound use and development
of areas of special flood hazard so as to minimize future blighted areas caused
by flood damage;

h. Ensure that potential buyers are notified that property is in an area of specia
flood hazard.

-

Background

There are different types of flood hazards in Washoe County that require unigque
management strategies. Truckee River flooding has been of primary concern to the
Reno/Sparks metropolitan area for decades, the most recent and costly event occurred
in 1997. Also of concern are flooding on Truckee River tributaries, aliuvial fan flooding,
sheet flooding, and lake/playa flooding.

The local governments in Washoe County, and the Regional Water Planning
Commission, have exercised leadership in changing the focus of floodplain management
from one that reacts to flooding and relies on the National Flood Insurance Program for

! Fram California Department of Water Resources Floodplain Management [nternet Home Page,
www . dwr.water.ca.gov, with additlon of item “b”,
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damage racovery, to one that seeks io reduce the potential for flood damage through
watershed based planning of both existing and future developed conditions. :

There are two key points that must be recognized when planning for the management of
flood events: 1) Flooding is a regidnal phenomenon. It does not respect municipal,brf
property boundaries, and 2) Every-area has a MINOR (stormwater) and MAJOR (flood)
drainage conveyance system, whather planned for or not. The community requires
coordination among local governnient agencies in implementing a strong floodplain .
management program that will minimize future flood risks to people and property.

Historically, the greatest flood damages in Washoe County have resulted from Truckee
River flooding. There are a number of approaches that have been considered 1o reduce
the flood damages over the past 50 years. When the flooding of 1997 re-energized the
effort to implement measures to reduce the impact of flooding on the community, there
was a strong interest in evaluating options that would also enhance the Truckee River as
a community asset, with restoration: of the natural flooding functions of both the river and
pertions of its historical floodplain. ' '

The Truckee River Flood Management Community Cealition (TRFMCC) has spent three
years developing a community concept for the river that minimizes flood damage while
embracing the concept of a “Living. River”. There is recognition of the Truckee River as
a valuable resource to the community and a natural system with beneficial functions that
need to be restored and preserved. This concept of restoring and working with natural
systems is one that will be expanded as planning is compieted for the remaindsr of .
Washoe County. o '

Alluvial fan and flash flooding, while not as present in the community’s recent memory,
has been even more catastrophic than Truckee River flooding in terms of loss of life (see

Section 3.2.1: 1956 Galena Craek flooding resulted in four fatalities vs. one fatality due
to Truckee River flooding in 1997). In some cases, development is progressing on
alluvial fans without the benefit of upstream protective measures.

Local Regulatory Context for Floodplain Management

There are at least five programs that provide input to floedplain management in Washoe
County from either an advisory, regulatory or financial standpoint. These programs are
briefly described below and depicted in Figure 1. -

Federal Emergency Management Agency (FEMA): Establishes minimum standards for
participation in the National Flood Ihsurance Program, provides funding for flood '
mitigation planning and post-disaster relief, oversees the development of Flood
Insurance Studies and Flood Insurance Rate Maps, and provides technical assistance to
local governments.

Regional Floodplain Management S}trategy role: FEMA will review FMS for compliance
with grant funding requirements. ' _
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Insurance Service Organization {IS0): The iSO, a contract entity under the National

Flood Insurance Program, establishes flood insurance rates for communities based ona
number of factors, including previous losses, participation in the 1ISQ's Community
Rating System (CRS) program, and flood damage reduction strategies employed by the

community. The ISO also provides technical assistance to communities wishing to
participate in the CRS. ;

Regional Floodplain Management Strategy rofe: Upor} request by local governments for
participation in the Community Rating System, will use Plan to assist in assigning a CRS
classification to each of the NFIP communities (Reno,'Sparks, Washoe County).

Nevada Division of Water Resources (NDWR), Flood lain Management Program; The
State of Nevada often administers grant funds receivad by local governments for Federal
programs that fund floodplain management planning and hazard reduction activities.

The State’s floodplain management program also provides guidance to local
governments regarding National Flood Insurance Program requirements and technical
assistance for flood damage reduction planning and implementation.

Regional Floodplain Management Strategy role: NDWR will review FMS for compliance:
with grant funding requirements.

Truckee Meadows Regional Planning Agency (TMRPA: Generally speaking, under the
requiraments of Chapters 278 and 540A of the Nevada Revised Statutes, the Regional
Plan, the RWMP, local master plans and facility plans, and local annual capital
Improvement programs must be consistent with, and mutually supportive of, each other.
The Regional Plan identifies Development Constraint Areas intended in part to protect
waterways, water bodies, wetlands, and playas from encroachment and degradation of
water resources and habitat.

Regional Floodplain Management Strateqy roie: To the extent that the RWPC Regional
Floodplain Management Strategy is incorporated into the Regional Water Management.
Ptan, the TMRPA will review it for conformance with the Regional Plan. :

Washoe County Regional Water Plannin Commigsion (RWPC): The Regional Water
Management Plan (RWMP) prepared by the RWPC must conform with the Regional
Plan, and must carry out and be consistent with local master plans. Proposals to
construct certain water facilities (including flood control facilities)} must conform with the
RWMP. Generally speaking, under the requirements of Chapters 278 and 540A of the
Nevada Revised Statutes, the Reagional Plan, the RWMP, local master ptans and facility
plans, and local annual capital improvemant programs must be consistent with, and
mutually supportive of, each other. tn addition to providing for the regional coordination
of water related infrastructure to support implementation of ocal master plans, the
RWMP provides technical recommendations to local governments regarding the
availability and management of water resources.

Regrional Floodplain Management Strategy role: Sponsaring agency with responsibility
for review, comment, acceptance, and possible recommendation to local governments
- for adoption.

Regional Water Plarning Commission
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Summary of Recommendations

Suggested Changes to Development Codes

Section 6.4 contains suggestions for modifications to the development codes for Reno,
Sparks, and Washoe County. The suggested modifications seek to accomplish the
following: :

« Apply common floodplain management standards through region-wide adoption of
the strictest standard that is currently applied by the three entities;

« Ensure consistency in analysis, planning and design of projects with components
that could impact flooding thraugh adoption by all three local governmants of the
RWPC Regional Hydrologic Criteria and Drainage Design Manual (Design Manual);

« Ensure that local governments use the best available technical information relating to
flood hazards so that new construction and substantial improvements to existing
structures incorporate the most current understanding of flood related risks;

« Protect flood storage volumes required for the functioning of the overall watershed-
based fiood control network;

Implement protective measures for proposed development downstream of dams,
« Enhance the protection of, and access to, future critical facilities during flood events.

Many of the recommendations that might have been suggested for inclusion in
development code sections are included as recommendations for inclusion in the Design
Manual. If the local governments are successful in agreeing to the criteria contained in
the updated manual, and can each adopt it, then a great step forward will have been
made in future implementation of many of the recommendations developed by this
Floodplain Management Strategy.

If the local governments are not successful in adopting the same design manual, then
the recommendations for the regional manual update are suggested for inclusion in the
individual local government manuals with the goal of being as consistent as possible.

Suggested Mitigation Programs and Projects

Section 7 contains the suggested flood damage reduction projects and programs. The
greatest reduction in future flood damages within Washoe County will result from the
implementation of the Truckee River Flood Management Project, a $260 million project
under development in a joint effort between local governments and the U.S. Army Corps
of Engineers. This project is discussed in detail in Section 5.1.

The approach to reducing potential damages associated with future changes in the
watershed focuses around:

1. Preventing the exacerbation of flood damages to developed properties

2. Understanding and pianning for the cumulative effects of developmentin the
watershed I I — —

3. (Watershéd based master planning for build-out com ﬁ’

4, Recognition of the need for management of flood volumes

Regional Water Planning Commission
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5. Development of mitigation programs to prevent any increase in damage to
properties that will not be protected by a flood contro! project
6. Development of an ongoing community based:program to inform the public and
clected officiais on pro-active flood damage reduction sirategies

Participation in the Community Rating System

Completion of this Floodplain Management Strategy, and subsequent adoption by the
local governments, is the first step towards participation in the National Flood Insurance
Program’s Community Rating System (CRS) program. Local governments are
encouraged to take the next step by applying for inclusion in the CRS; each one would
need to apply individuaily. While not all CRS recommended mitigation activities are
appropriate to the local condition, there are many that the local governments are aiready
implementing and would qualify for credit under the CRS. Property owners banefit from

reduced flood insurance premiums. as the communi

ranking.

Data depicted in Table 1 indicates ihat the communi

federal flood insurance premiums.?
45% when a community participates in the CRS.

ty increases its CRS credits and

ty.pays over $1.4 million annually in

These premiums can be lowered by as much as -

Table 1
Fieod Insurance Premiums and Claims Paid :
[ Avg . ~Higtorlcal | Repefitive
Numberof| Current [Premium Value of Number | Amount of Loss
Policles ! Premiums | /policy Coverage . |of Claims| Claims Pald | Propsrties*
Reng 850 $486,951 § $549 $165,662,000 161 $3,808,124 2
Sparks 346 $568,796 $1,638 | $106,059,000 124 $10,780,740 4
Unincorparated " : :
Washoe County 773 $387,286 | $501 | $132.617,000 |  13% | $2,817.347 2
Total 1,069 | $1,421,033 [ g722 $404,3aa,uoﬁ 424 | $17.407,211 8

*any bullding with 2 or more flood losses greater than $1,000 in ary ten-year period since 1978

A community is assigned a CRS ¢lassification based on its implementétion of flood

damage reduction measures. Table 2 indicates the pote

as higher classifications are obtained.

¢ Information for Table 1 provided b

Program.

Regional Water Planning Commission
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Tahle 2
Potential Premium Reductions Community-Wide
Potential
ISC Promium {Community-wide| Range of Points
Classification Reduction Savings for CRS Activities
Class 10 0% %0 0
Class 9 5% $71,052 500-929
Class 8 10% $142,103 “1000-1499
Class 7 15% $213,1585 1500-1999
Class 6 20% $284,207 2000-2499
Class § 25% $355,258 2500-2909
Class 4 30% $426,310 3000-3499
Class 3 35% 5497 362 3500-3989
Class 2 40% $568,413 4000-4499
Class 1 45% $638,465 A500+

Table 3 depicts the types of flood damage reduction strategies that are eligible for credit
under the CRS. The local governments in Washoe County already have ongoing
programs that are eligible for credit under several of these categories.

Table 3
Communlty Rating System Paint Classifications
Washon
CRS Activity Maximum Reno Sparks County
Points Activity Points Activities | Activities | Activities

Series 300 Public Information 754

Elevation Certificatas X X X

Map information X X X

Qutreach Projects

Hazard Disclosure

Fload Protection Library

Flood Protectlon Assistance X X %
Serles 400 Mapping & Regulatory 4,776

Additiona! Flood Data X X x

Open Space Praservalion X X X

Higher Regulatory Standards X X X

Flocd Data Maintenance X X X

Stormwater Management X X X
Series 500 Flood Damage Reduction 6,565

Floodplain Management Planning X X X

Acquisition and Relocation X

Retrofitting

Drainage Systam Maintenance X x X
Serlies 600 Flood Preparedness 1,220

Flaod Warning Program X X X

Levee Safety X

Dam Safety X S X

Total Posslble 13,315

x = Local government has a program in this area that would likely qualify for CRS credit.
Regional Water Planning Commission
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Overview of Floodplain Management Strategy Seétions

Section 1 - Overview of the Planning Process:

For the purposes of review by entities interested in compliance with the Community
Rating System planning process, this section identifies the major required planning steps
and where in the document the relevant work can be found.

Section 2 — Review of Existing Flood Related Plans and Programs:

There are a number of government entities within Washoe County that have
responsibilities for floodplain management and land use plannhing. Additionally, there are
a number of significant projects and programs underway that are directly related to
floodplain management within the region. This section seeks to identify the major
programs and projects of various local government bodies to facilitate a. reader's
understanding of the status of floodplain management within the community.

Section 3 — Types of Flood Hazards in Washoe Coljnty:
This section discusses the types of flood hazards within the planning area and provides
suggestions for management strategies that are preferred for each category, :

r _
Section 4 — Flood Related Problems and Concerns:
This section presents the issues that were identified during the public planning process.

Section § - Review of Possible Management and Mitigation Strategiss:

This section presents the possible management strategies to respond to issues
identified in Section 4. :

Section 6 — Suggested Actlons: :
This section discusses the Goals and Objectives developed to respond to the issues

from Section 4, and presents a number of Suggested Actions that are consistent with the
Management and Mitigation Strategies developed under Sections 3 and 5.

Section 7 — Impiementation Plan:

The Suggested Actions were integrated info a nine element Implement Pian that is
presented in this section. '

Regional Watsr Planning Comimission
Regional Floodplain Management Strategy ~ DRAFT June 9 2003
ES-8

1}

o

—

B B D —

.

]

4

-t




1.0 Overview of the Planning Process

1.1 Funding and Agency Sponsorship

Funding for preparation of this RWPC Regional Fioodplain Management Strategy was
obtained via a joint grant application to the State of Nevada for Flood Mitigation
Assistance Planning Grant (FMA grant) funds on behalf of the City of Reno, City of
Sparks, and Washoe County through the Truckee River Flood Management Community
Coalition (TRFMCC).?

FMA grants administered by the State of Nevada’s Division of Water Resources
Floodplain Management Program are FEMA pass through funds provided for the
purpose of preparing a FEMA approved Flood Mitigation Plan that identifies specific
mitigation activities that would reduce the risk of future flood damage to communities.

The grant was awarded in August of 2000. In April of 2002 the RWPC was asked by the
local government sponsors to take on the task of preparing the Regional Floodplain
Management Sirategy.

1.2 Public involvement

An initial invitation was extended via electronic mail to more than 160 community
stakeholders from the Reno, Sparks, and Washoe County community*, including:

Local government elected officials

Land use planning commissioners

Regional Water Pianning Commissioners

Citizen and Neighborhood Advisory Board members

State of Nevada Division of Water Resources staff

Local government planning and engineering staff

Truckee River Flood Management Community Coalition members
Citizens who have expressed an interast in floodplain management
U.S. Fish and Wildlife Service staff

U.S. Army Corps of Engineers staff

University of Nevada, Reno staff

Tahoe Regional Planning Agency staff

The Nature Conservancy

Land developers

The result of this initial cutreach was the establishment of a subcommittee of the RWPC
called the “Regional Fioodplain Management Planning Committee” (FMP committee)
and an associated Technical Advisory Committee (FMP TAC). The role of the FMP
committee is to oversee the development of the Regional Floodplain Management
Strategy, which will ultimately be forwarded o the RWPC for review, acceptance, and
recommendation to the local government agencies for adoption.

* Flood Mitigation Assistance Planning Grant award, Appendix B
4 Letter fram leanne Ruefer, Washoe County Department of Water Resnurces Planning Manager, April 22,
2002, Appendix B
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The FMP Commmittee met monthiy throughout the planning process from April 2002
through June 2003. The entire initial email list received agendas and meeting notes.
The FMP TAC was formed to carry out very focused wark on policy and technical issues
with resulting recommendations that could be brought forward to the larger FMP
Committee. The FMP TAC met saveral times each month throughout the process,

Both the FMP Committee ahd FMP TAC have open membership, with decisions made
by consensus. This process was used to encourage an atmosphere of open
communication and sharing of ideas and concerns. '

Agendas for all commitiee meetings and the Floodplain Management Workshop that
was held as part of the public edugation element of this plan are included in Appendix .

The following individuals and their respactive organizzjtions are recognized for their
regular attendance at FMP Committee meetings and/or their contributions to the
development of the RWPC Regional Floodplain Management Strategy:

Core group providing input to dévelopment of floodplain management stratagies:
Susan Lynn, FMP Committee Chair, RWPC Chairperson ' '
Jeanne Ruefer, FMP Committee Vice-Chair, WCDWR Planning Manager

Peggy Bowker, TRFMCC, Nimbus Engineers, TRWMGC

Marilyn Brainard, TRFMCC, City of Sparks Parks and Recreation Gommissioner

Kimble Corbridge, Washoe County Public Works

Glen Daily, City of Reno Enginasring

Mary Jo Elpers, U.S. Fish and Wildlife Service

Marge Frandsen, Regional and Washae County Planning Commissioner

Shawn Gooch, City of Sparks

Kim Groenewold, Nevada Division of Water Resources

Lisa Haldans, Eagle Nest Engineering LLC, RWPC Floodplain Mgmt Planning Facilitator
Alison Harlick, CDM :

Robert Joiner, City of Sparks Planning

Elisa Maser, MIG

Burnham Moffat, TRFMCC and Rosewood Lakes Homeowner's Association

Bob Ramsey, TRFMCC and Rosewood Lakes Homeowner's Association

Jim Shaffer, Washoe County District Health Dapartment

Terri Svetich, City of Reno Public Waorks

Neil Upchurch, Truckea Maadows residsnt

Paul Urban, WCDWR.

Bill Whitney, Washoe County Community Development

Additional community stakeholders receiving information and providing feedback
during planning process: '

Mitch Blum, University of Nevada, Reno

John Bradbury, Spanish Springs Citizen Advisory Board member

Mike Brighin, Truckee Meadows Water Reclamation Facility:

Michael Cameron, The Nature Conservancy

Chris Conway, Kennedy/Jenks Consultants

Doug Coulter, Washoe County District Health Department

Franco Crivelli, Truckee Meadows resident

Michae! DeMartini, RWPC Vice-Chair

Greg Dennis, Regional Water Planning Commissioner and City of Reno Public Works
Julie Etra, Western Botanical Services; Inc.

Mark Forest, WRC, Nevada

Regional Water Planning Commission
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Dennis Ghigiisri, TRFMCC
Robert Gottsacker, City of Reno Community Davelopment
Jeff Jesch, HD&C
Roger Jordan, HDR Engineering
Bob Kershaw, Storey County Commissicner
Pan Lambert, Spanish Springs Valley resident
Thelma Mattin, TRFMCC
Margaret Powell, City of Sparks Planning
Gail Prockish, WCDWR
Chris Robinson, City of Reno Community Development
Gene Scala, Rosewood Lakes Homeowner's Associafion
George Shaw, Reglonal Water Planning Commissioner and Shaw Engineering
Wayne Seidel, Regional Water Planning Commissioner and City of Sparks
Jim Smitherman, WCDWR
Amir Soltani, Nevada Department of Transportation
Arlo Stockham, City of Reno Community Development
Rose Strickland, TRFMCC
Truckee River Water Management Councit Members:
DP Properties (Deammody)
Trammel Crow
Probogis
Trainor and Associates
John Kleppe
Hytmen Properties
Steve Varela, City of Reno Engineering
Hillary Venich, Pro Logis

1.3 Hazard Assessment

Section 3 is a description of the type of flood hazards present in Washoe County,
including aliuvial fan flooding, flash flooding, riverine flooding, sheet flooding, and lake /
playa flooding.

Most flood hazard areas in Washoe County have been mapped by FEMA. Appendix C
contains figures depicting the FEMA 100 and 500-year regulatory flood zones. Also
included on these figures are additional areas of known flooding that have been studied
by or-on_behalf of local or federal government agencies. The figures were prepared from

? ~(3 flood zone datd purchased from FEMA)with modifications to reflect new mapping

developed by local consultants or local governments for Letters of Map Revision that
occurred after publication of the FEMA Qi3 data.

1.4 Problem Evaluation

Section 4 describes the flood related issues and concerns that have been identified by
the FMP Committee. Section 2.1 includes a description of the issues refated to Truckee
River flooding in the ceniral Truckee Meadows.

1.5 Goal Setting

Section 6 details the goals, objectives, and suggested actions for floodplain
management. The six goals of floodplain management in Washoe County are:

1. Reduce flood damages countywide.
2. Protect the community’s investment in the Truckee River Flood Management
project and regional flood control infrastructure.

Regional Water Planning Gommission
Regionhal Floodplain Management Strategy — DRAFT Jung 9 2003
1-3




3. Provide protection of life and property from flooding events through cooperative
planning and development palicies, including common design standards and-
consistent floodplain management ordinances.

4. Implementation of floodplain management strategies that are coordinated with
public health, water quality, water resource, open space, and watershed
protection programs. _ _

5. Reduce community flood insurance costs to the maximum extent possible
through participation in the Community Rating-System. :

6. Develop flood mitigation strategies that are cost effective and low maintenance o
the greatest extent possible. : o

1.6  Plan Development

This Floodplain Management Strategy was developed with oversight from the FMP
Committee, and with extensive input from state and local government staff with
responsibilities in floodplain management, engineering, land use and open space
planning.

A number of local engineering professionals in the flood control consulting profession
also participated in the development of recommendations contained in the FMS.

1.7 Floodplaln Management Strategy Implementation

Section 7 takes the Suggested Actions from Section 6, and develops them into a nine-

element implementation plan. Once accepted by the RWPC, the FMS will be

recommended for adoption by local governments. Implementation of FMS

recommendations will be the responsibility of a number of organizations, as appropriate
to the specific recommendation.

1.8 Ongoing Review and Modification of Floodplain Management Strategies

As elements of the implemented plan are completed, new information will become
available regarding management and mitigation strategies that are more spacific and.
cost effective for the community. Additionally, new hazards and needs for mitigation.
planning and project implementation may be ideniified. '

The local government role in floodplain management will continue to evolve over time,
with the result that the suggested strategies contained:in this document will also evolve.
The document should be considered a living document that continues 1o be updated as
better information becomes available for the reduction of flood damages within the
community.

In the absence of a regional flood control entity, it is hoped that the RWPC will continue
to provide the leadership in coordinating floodpiain management at the regional leve! for
the benefit of all citizens of the community.
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Y:ased on 2002 conditions and the assumption that

2.0 Review of Existing Flood Related Plans and Programs

21 Truckee River Flood Management Project
Background and Need®

The Truckee River is a unique natural resource, treasured for its scenic and recreational
attributes, as well as for the rich habitat and diverse wildlife it supports. The River is also
associated with a history of flooding in the Truckee Meadows. A major flood has
occurred on the average of once every decade during this century. The Corps of
Engineers estimated regional damages in the 1997 flood to be about $500,000,000.
Local estimates of regional and local damages amount to about $700,000,000. With
each flood, damage to property and disruption of lives and the local economy have
increased dramatically. Future floods threaten to cause even greater damage.

In 1999, the Washoe County Board of Commissioners, with the support of the Cities of
Reno and Sparks, the Nevada State Legisiature, and many local community
organizations, enacted an 1/8 cent sales {ax to be used for public safety and fiood
management for the Truckes Meadows region. The Community Coalition for Truckee
River Fiood Management was formed by the project sponsors (Reno, Sparks, and
Washoe County), with the cooperation of the U.S. Army Corps of Engineers, in order to
ensure direct community input into the design of a Flood Management Plan for Reno,
Sparks, and the Truckee Meadows. The Coalition is a diverse group, representing over
25 local stakeholder organizations, 15 resource and regulatory agencies, and members
of the public. '

The TRFMCC has spent more than two years developing the Truckee River Flood

Management project aliernatives. The alternatives
being evatuated in the Corps of Engineers’ _ TREMCC

integrated General Re-evaluation Report and Truckeo River ;"t‘;"go":;ggﬂmeﬂf
Environmental impact Statement (GRR-EIS) are

future conditions in the region will not cause a net loss of floodplain storage volumes nor
changes to the basa flood alevation in the project’s hydrology.

Local governments need to be especially careful in managing development in the period
preceding implementation of the Truckee River Flood Management: Project to ensure
that flood damages to existing properties are not exacerbated. Any increase in current
flood levels during this period will increase flood damages. The following points are
made to illustrate the problem:

« The base flood elevation for the January 1997 flood event was approximately 1.6
feet higher than the existing FEMA base flood elevation at the Vista gage. This
event was considered fo be siightly greater than the 100-year flood event.

® Portions of this section excerpted from “The Living Truckee River”, a publicatlon of the Truckee River
Flood Management Communlty Coealition and from "RWPC Interim Water Policies and Criteria” packet
submitted to Judge Hardesty in February 2003, specifically the portion called "Water Resource Qverview
by Hydrobasin”, starting on pg 8 of 18.
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» Existing homes and businesses were constructed based on current ordinance
requirements, that is, with the first floor elevated either one or two feat above the -
FEMA base ftood elevation. Structures constructed prior to current ordinances may
have been elevated to a lesser extent or not at all. As stated above, the Corps of -
Engineers estimated regional damages in the 1997 flood to be about $500,000,000.
Local estimates of regional and local damages amount to about $700,000.000.

 Information prepared by participants in the Truckee River Flood Management Project
Working Group (a sub-group of the TRFMCC) indicates an increase in the base flood
elevation, even as little as a couple of inches over'the 1997 flood event, could result
in the inundation of approximately 1800 additional homes in the Steamboat Creek
area.® Other properties throughout the region.may also be subject to additional
damages. ’ :

» information prepared by WRC, Nevada for the Regional Water Planning Commission
indicates that loss of flood storage volumes due to. development of existing approved
fand uses within the floodplain on the north and south sides of the river could result

in an increase of 0.4 to 0.8 feet in the base flood elavation.”

Several constraints were identified during the development of the Truckee River Flood
Management project alternatives that resulted in a proposed project configuration that
does not accommodate increased peak flow or volume of Funoff during the critical .
flooding period. This means that other measures must be implemented within the - .
watershed to manage the runoff from future development. Following is a list of some of
the key constraints that resulted in‘the currently proposed project configuration:

« Broad community support is esgential to implementing a project of such magnitude.
Many objectives must be balanced, including flood damage reduction for properties
within the floodplain, continued'economic viability. of commercial / industrial areas,
quatity of life for existing residents, enhancement of the river as a community and.
environmental amenity, mitigation of possible flood damages to downstream
communities, and many more. )

« Existing businesses and residences within the 100=year floodplain need to be
protected. This could be largely accomplished if the base flood elevation for the 100-
year design event could be reduced to the existing FEMA recognized base flood
elevation (as compared to the 1.6 ft higher base flood elevation of 1997).

* Alternatives to reducing the base flood efevation are:

1) Build levees and floodwalls - an extromely costly project eiemeant that was
limited to areas where absolutely necessary for a number of reasons: cost,
vulnerability fo failure, unacceptable impacts to residences, creation of
tnterior drainage problems, loss of access {o the Truckee River, and
environmental degradation of the river.

¢ information provided by members of the Rosewood Lakes Homeowner's Assoclation based on 1997 floed
elevation and evaluation of elevation certificates for constructed homes . .
7 Analysis of base flaod elevation impacts dua to loss of floadptain storage, WRC, Nevada, June 2003
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2} Increase peak discharge from the Truckee Meadows - increasing the
discharge from the Truckee Meadows has been discussed with downstream
communities, and is only acceptable to the point that any potential damages
have been mitigated through restoration of the river between Vista and
Pyramid Lake. The use of this strategy is limited by existing informal
agreements between the downstream communities (Fyramid Lake Paiute
Tribe, Storey County) and the project sponsors.

(Nota: These agreements are informal — the U.S. Army Corps of Engineers will
evaluate an increased downstream discharge in the GRR-EIS process. There
are not any formal agreements to accept the proposed increase in downstream
discharge. Such agreements would be formalized when it can be demonstrated
that there won'f be an adverse impact to downstream communities.)

+ U.S. Army Corps of Engineers funding for this project is limited to mitigating existing
flood damages; federal funding is not available to mitigate flood damages that rasult
from future development conditions. Local sponsors do have the aption of designing
for and fully funding a higher level of protection than required for existing conditions.

With the above constraints identified, it is apparent that in order to put together
economically feasible flood damage reduction alternatives, existing conditions must not
be aggravated as a result of changes in the watershed. The opportunilies to mitigate
damages within the fioodplain itself are extremely limited. Therefore, increased peak
flows that add to the Truckee River flood peak and volume must be mitigated elsewhere
within the watershed. The RWPC wili be overseaing the development of a Floodplain
Storage Mitigation Plan in 2003. -

Description of Community Coalition Project Concapt’

The TRFMCC Concept Plan recognizes that traditional approaches to flood control may
have failed in the past because they often don't respect a river’s natural tendencies or
take into account the natural processes and habitats surrounding the river, This plan
combines unigue elements that aliow the Truckee River to be a river, not just a flood
channel.

The Coalition’s Concept Plan contains four major elerments: Structural, Restoration and
River Parkway, Mitigation, and Flood Management.

Structural: The overall proposal is to flood a smaller area of the Truckee Meadows,
reducing the need for floodwalls and levess. Some urban areas such as the southerh
part of Sparks, the Reno/Tahoe International Airport, downtown Reno, and the lowest
lying residential areas (for example, Pebble Beach and Eastside subdivision areas) will
need flood solutions. Those floodwalls will be as low as possible, designed to fit the
location and will maintain access to the river where appropriate. Some buildings can also
be flood-proofed to act as floodwalls.

Other structural elaments include:;

& This section excerpted from "The Living Truckee River”, a publication of the Truckee River Flood
Management Community Coalition.
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Meandering river that can flood onto curved, terraced riverbanks

New causeways and overflow channels to move floodwaters past existing bridges
Removing or replacing dams or diversions in the river '

Design that allows for creation of fish-friendly, dam-free whitewater parks in
downtown Reno :

Minimize levees or flood barriers in residential areas, except for espacially low areas
New interior drainage systems -

" 4

Restoration and River Parkway: The primary objective is to restore a living river and
create river parkway areas that provide recreational activities, nurture wildlife and
improve water quality. . :

Elements include:

River parkways along the banks

Natural-looking berms and trails to act as levees

Re-creating natural river meanders -

Removing unnecessary floodwalls and sewer pipes that cross over the fiver
Removing riprap where possible and restore riverbank areas for ri parian vegetation
Restoring wetlands where possible to improve water quality and habitats

*® & » » 9 s

Mitigation: The Plan has provisions to mitigate incroased flooding down river, including
securing flood easements, restoring down river lands as active floodplains, and flood
procfing. In the project area, mitigation actions includs: managing construction impacts,
managing noxious weeds, and protecting archeological resources. '

Floodplain Management: The recommendations contained in this Floodplain
Management Strategy are intended to protect the investment the community is making in
flood protection. Integral to the Plan is joining the Nationat Flood Insurance Program'’s
Community Rating System, which provides monetary incentives for flood protection
activities that can include adopting higher building standards, acquiring open space, and
implementing an early warning system. The local spansors handle floedplain B
management and are working to increase coordination an thess critical issues.

Reno, Sparks, and Washoe County are working together to ensure that with continued
involvement and support from citizens, stakehoiders, local technical experts,
environmental resource agencies, businesses, industry, and community organizations; a
plan is finalized that protects the Truckee River community from the threat of floods and
restores the life of the Truckee River.

2.2 Truckes Meatows Regional Stormwater Quality Management Program

The Truckee Meadows Regional Stormwater Quality Management Program is a
comprehensive pragram comprised of efforts by local governments and private citizens
to reduce the pollution associated with urban runoff in the Truckee Meadows. The o
program is required by the National-Pollutant Discharge Elimination System (NPDES)
permit issued jointly to the Cities of Reno and Sparks, Washoe County, and the Nevada
Department of Transportation on January 14, 2000.°

® From City of Reno Stormwater Management Program Wabsite: www.tmstormwater.com
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The program is still under development, and will ultimately have a number of
components, including stormwater discharge monitoring, land use planning
requirements, structural controls for new development, vector control standards,
construction site discharge requirements (in-place}, illicit discharge detection and
elimination and an industrial discharge program.

The Truckee Meadows Regional Stormwater Quality Management Program is
complementary to and consistent with the flood damage reduction strategies proposed
herein. There is acknowledgement at the regional level of the importance of continued
coordination batween floodplain management goals and stormwater quality
management program elements as the work continues on the implementation of both
plans.

23  Truckee Meadows Regional Planning Agency'®

The Truckee Meadows Regional Planning Agency (TMRPA) was created in 1989 by the
Nevada State Legislature to foster coordination among the three local governments;
Reno, Sparks and Washoe County. The TMRPA is comprised of the Regional Planning
Governing Board {(RPGB), the Regional Planning Commission (RPC), the TMRPA’s

- 7
Director, and staff. o et co !

The first comprehensive 4 Euckee Meadows Regional Pl Regional Plan”) was
adopted in March 1991 and updated for the first time as required by law in June 1996.
The second update was adopted in May 2002 and was subsequently amended on
February 13, 2003. Sections of the Regional Plan quoted in this Regional Floodplain
Management Strategy include the modifications made in February 2003.

The area covered by the Regional Plan includes all of Washoe County except the
portions within the drainage basin of Lake Tahoe (see Nevada Revised Statutes (NRS)
278.0288) and the lands of the Pyramid Lake Paiute Tribe, but the effective planning
area is the developed area in the southern 15% of Washoe County.

Creating and carrying out the Truckee Meadows Regional Plan (Regional Plan) is a
cooperative effort involving a large number of agencies, organizations and individuals.
Reno, Sparks, Washoe County and others implement the Regional Plan through their
planning and regulatory efforts, capital improvement programs and other programs. The
three local government master plans must be found in conformance with the Regional
Plan.

Nevada law grants the authority and provides the direction for the regional planning
process in the Truckee Meadows. The TMRPA, organized under NRS 278.026 -
278.029, was formed to develop and maintain a comprehensive Regional Plan for the
jurisdictions of Reno, Sparks and Washoe County.

2.3.1 Regional Plan - Relationship to Floodplain Management

There are four fundamental planning principles contained in the Regional Plan. Each
planning principle has an associated group of goals and policies. Floodplains are dealt
with in the Regional Plan under the term “natural resource” which is defined as ..."air

19 portions of this text excerpted fram "2002 Truckee Meadows Regional Plan”, pgs. 1-2
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quality; quality and quantity of surface water and groundwater; habitat for fish,
vegetation, and wildlife; open space; floodplains; wetlands; aqguifer recharge areas;
stream channels; soils; scenic quality; and energy sources.”"’

The Regional Planning Goveming Board has recognized the significance of natural
resources in supporting the sustainability of the community, and has incorporated
several principles, objectives and policies into the Regional Plan that acknowledge the
need to manage and protect natural resources for protection of public health and safety,
sustainability of water resources, maintenance of habitat, and preservation of open.and
green spaces, : : :

A review of the Regional Plan indicates general consistency between the goals,
objectives, and suggested actions proposed under this Regional Floodplain
Management Strategy and the principles, goals, and policies of the Regional Plan.
Following are excerpts and discussion of some of the key sections of the Regicnal Ptan
that relate to floodplain management. Excerpts from the Regional Plan are shown in
italics.

Regional Planning Principle #1: :“Regiona! Form and Development Patterns”

One of the objectives under this. planning principle is to “Preserve our designated natural
resotirces and open space”.

Regional Plan Policy 1.1.8 defines.Development Constraints Areas as follows:
.."playas, significant water bodies, naiural siopes aver 30%, publicly owned open
space, and properties that are deed restricted to prevent development.” Policies relating
to these areas are contained under Regional Planning; Principle #2.

Regional Planning Principle #2: “Management of the Region’s Natural Resouf'ces’-’

Foliowing are the planning principlés contained under Regional Planning Principle #2 of
the Regional Plan:

«  Within the Regional Plan, open space, green space and natural foatures will heip
define the Regional Form. .

» Ouwr unigue and significant natural resources will be ideritified and managed in a
Sustainable manner and as "whole systems” to ensure the availability of resources
for generalions fo come.

» The Regionai Pian will require Local Government Master Plans to encourage land
uses that promote the responsible management of the region’s air quality and water
resources. T _ _

* The Regional Plan will require a regional approach fo watershed, waslewater, and
stormwater management to ensure stafe water quality standards are met

» The Regional Plan will require the identification of sustainable regional water
resources and the promotion of development patterns and practices that promote
Sustainable water use. .

» The Regional Plan will require Local Government Master Plans fo preserve the
natural function and scenic valie of mountains, rivers, significant ridgelines,

! Per the February 13, 2003 amendments to the Regional Plan approved by the RPGB
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wetlands, aquifer recharge areas, and water bodies as wilderness, habitats, open
space, green space, parks, trails and recreational areas.

» Local Governments and Affected Entities will manage our natural resources in co-
operation with State and Federal partners.

e The Regional Plan recognizes that the naturai resources within our region are
constrained.

« The Regional Plan will ensure the effective management of our nalural resources,
recognizing their importance to the public health, safely, and welfare of our
community.

Regional Plan Policy 2.1.1 places the following minimum requirements on development

within Development Constraints Areas:

1.

3.

As defined in Local Government Master Plans, alfowed land uses are
limited fo communication faciiities, recreational facilities, parks and
open space, ulilities, agriculture, forestry, mining and transportation
infrastructure necessary to service development. Residential
development is allowed af a maximum densily of one unit per 40
acres or one unit per parcel in existence when the 2002 Regional Plan
is adopted, whichever is greater. Qther uses may encroach into the
Development Constraints Area in isolated areas if the encraachments
enhance the overall project design and a 2:1 ratio of non-constrained
area is preserved as open space for every constrained area that is
developed.

Commercial, office, industrial and residential development is not
allowsd in the Development Constraints Area, except as provided for
in Policy 2.1.1 (1}. '
All Local Govemment and Affected Entity Master and Facility Plans
must include components to preserve Development Constrained
Lands in an undeveloped state wherever possible, to minimize
encroachments into the Development Constraints Area, and {o
provide design features to mifigate the visual impact of necessary
encroachments.

The map of Development Constraints Areas is contained in Appendix D of this Regional

Floodplain Management Strategy. A color copy of the map can also be found at the
TMRPA website: www. TMRPA org.

Of additional significance to floodpiain management activities in Washoe County are

Regional Plan Goal 2.4 and Policy 2.4.4:

Regional Plan Goal 2.4: The RWPC and Washoe County wili revise the
Regional Water Management Plan (RWMP} and Local Governments will
revise their Master Plans to: (a) attain and maintain state and federal
water quality standards, (b) protect water resources from degradation by
stormwater runoff, and (¢) protect natural resources and the public heaith,
safety, and welfare during flood events.

Regional Plan Policy 2.4.4: Within 18 months of the adopfion of the
Regional Plan, the Regicnal Planning Governing Board, in cooperation
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with relevant agencies and entities, shali prepare-a comprehensive report
on federal, state, and local.government policies and programs for the
Mmanagement of the Truckee River watershed, its banks, and its
floodplain, and appropriate groundwater supplies in order to determine
the efficiency of existing management strategies. '

The goals, abjectives and suggested policies and programs containad in this RWPC
Regional Floodplain Management Strategy can provide a significant contribution to the
work required under the above stated Regional Plan goal and policy. :

Regional Planning Principle #3: “Public Services anc_i Facilities”

Under Planning Principle #3 there is recognition that public service providers may
determine that natural and/or physical resources may be limitations to preparing a plan
that conforms to the Regional Plan. This could be particularly true in the case of
floodplain management in the central Truckee where there are constraints-on the base
flood elevation and peak flood discharges propagated ‘downstream of the Truckee
Meadows. : ) : :

Regional Pian Appendix i: “Public Facilities and Sg }vices in the Truckee

Meadows: Problems, Needs_Service Providers., Timin and Plans for Ca ftai

Improvements”

This section of the Regional Plan discusses the problem of fiooding on the Truckee
River and its impacts on the economy of tha Reno / Sparks metropoiitan area. The
TRFMCC Concept Plan for the Truckee River Flood Management Project is referred to
under Section C: “Required Facilities”. This appendix is to be updated upon completion
of the Environmental Impact Statement for the Truckee River Flood Management
Project. ' - '

24  Regional Water Planning Commission {(RWPC)

2.4.1 Watershed Management énd Protection Plan for Tributaries to the Truckee
River

The RWPC Watershed Management and Protection Plan, currently in draft form,
recommends strategies for protection and restoration of stream corridors and drainages
that discharge to the Truckee River to meat the multiple objectives of protection and
enhancement of water quality, preservation of habitat, preservation of beneficial
functions of floodplains, and others. -

The plan recognizes that there is a tremendous amount of work that is ongoing within
the Truckee Meadows with respect:to the management of the region’s water resources,
and proposes a framework for the integration of these many efforts to ensure that there
is regional coordination and efficient expenditure of the communities’ financial resources,
meeting multiple objectives wheraver possible.

Floodplain management is one component of watershed management and should be
part of the integrated approach to watershed management and protection in whatever
the regionaily adopted management framework turns out to be. ' -
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2.4.2 Interim Water Policies

In May of 2002, the RPGB adopted the update to the Regionai Plan. Subsequent to this
adoption, a lawsuit challenging elements of the plan was brought by Washoe County
and the Sun Valley General improvement District, in part due to the concern that the
Plan didn't adequately reflect the development constraints that could be posed by limited
natural resources.

The lawsuit was resolved through a negotiated settlement agreement and, amang other
things, required the RWPC to develop Interim Water Policies that would address the
constraints related to water resources under the jurisdiction of the RWPC.

These Interim Water Policies were intended, at a minimum, to apply to Cooperative
Flanning Areas as defined in the settlement agreement and would remain in effect until
the RWPC compieted the update to the Regional Water Management Plan, expected
later in 2003,

Of the sixteen Interim Water Policies, six have a relationship ta flood control and
floodplain management:

Policy 1.3.b: Protection and Enhancement of Recharge Areas

Policy 3.1.a: Regional Floodplain Management and Floed Control Master Plan
Policy 3.1.b: Floodptain Storage in the Truckee River Watershed

Policy 3.1.c: Floodplain Storage outside of the Truckee River Watershed
Policy 3.1.d: Truckee River Restoration

Policy 3.1.9: Management Strategies for Slopes Greater than 15%

* & & & B

Additionally, the RWPC adopted a program of work called "Floodplain Storage
Mitigation”.

Pursuant to the terms of the settlement agresment, local governments must adopt the
Interim Water Polisies. The Interim Water Policies and Floodplain Storage Mitigation
program differ from the floodpiain management strategies presented in this document in
that they must be imptemented pursuant to the terms of the Settlement Agreement.
They are part of the regional tool kit that is being developed to reduce flood damagss.

2.4.3 Regional Flood Control Master Plan

The Regionai Fiood Control Mastier Plan, first prepared in the early 1990s, identified the

regional flood control facilities that were required to manage ﬂoodmg for southern

Washoe County. Some of the recommended facilities have since been construcied.

Many of the recommended facilifies have not been constructed, primarily due to a lack ;D lf
{unding for regional flood control facilities in the unincorporated area of Washoe Count .z,,jﬁ'\zl |

7

e,

" rr—— et AR g i et P

The RWPC has issued a coniract to update the Regional Flood Control Master Plan -~ "ﬂ ONVN‘
based on current conditions in the watershed and anticipated future development. The

updated plan will incorporate flood control strategies for the region that are consistent

with floodplain management recommendations contained in this Floodplain Management
Strategy.

1z gae RWPC Interim Water Palicy 3.1.a: *Regional Floodplain Management Plan and Regional Flood
Controi Master Plan®
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24.4 Design Manual

The Design Manual was also developed in the early 1990s, and was recommended for
adeption by the local government agencies. Since that time, the City of Sparks is the
only entity that has formally adopted the manual, though it is used to varying degrees by
both Washoe County and the City of Reno. -

/f‘fﬁﬁp P /

The purpose of the manual is to provide technical

guidance for hydrologic and hydraulic studies and
design criteria for flood control and:stormwater " Hvdrot ?:séﬂ?eff:"‘gb sinacg
management facilities, The RWPG has issued a ydrolog! o and Urainage

‘Design Manuai
contract to prepare a substantial update to the an
manual. : _

25 City of Reno

The following sections of the City of Reno Municipai Code have requirements relating to
floodplain management and can be found on-line at the city's website;
WWW.CI.Freno.nv.us.

2.5.1 City of Reno Municipal Code Chapter 12.24: “Flood Hazard Areas”

The City of Reno implements the réquirements for participation in the National Flood
Insurance Program under Chapter 12.24 of the City of Refio Municipal Code. The City's
requiraments maet the minimum standards of the NFIP and are more rastrictive than the
standard with respect to elevation of structures in the floadplain.

2.5.2 City of Reno Municipal Cdde' Chapter 18.06.800: “Environmental
Standards”

This section of the Reno Municipal Code contains standards for the review of
development proposals within wetlands, stream environments and areas of significant
hydrologic resources for the purpose of:

1) Improving water quality; _

2) Retaining natural flood storage capacity; 2
3} Protecting rare and endangered species; JUGAE
4) Enhancing the aesthetics of the community. //

The code section is implemented through anédministrative mam.i_ab and fndicating
“Potential Wetlands, Stream Environments and Régiona y Signiticant Hydrelogic '

Resources”.

2.5.3 City of Reno Municipal Code Chapter 18.06.449 of the Zoning Code

As a result of the settlement agreement over the Regional Plan, the City of Reno
adopted a new section of the zoning code in Fabruary 2003. The purpose of the section
is o establish criteria for review of master plan and zoning amendments in a newly
created Cooperative Planning Overlay District.

Of relevance to floodplain managerﬁent is the part of the new code section called :
“Significant Hydrologic Resources”, that appears to be the same as the Washoe County
Development Code Article 418 by the same name.

Regional Water Planning Commission
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2.5.4 Sewer Enterprise Fund

The City of Reno funds the operation, maintenance and construction of new flood control
facilities through its sewer enterprise fund. A flood control fee is collected on sewer bills
for customers within the City of Reno.

26  City of Sparks

The foliowing sections of the City of Sparks Municipal Code have requirements relating -
to floodplain management and ¢an be found on-line at the city's website:
www.ci.sparks.nv.us.

2.6.1 City of Sparks Municipal Code Chapter 15.11: “Floodplain Management”

The City of Sparks implements the requirements for participation in the National Flood
Insurance Program under Chapter 15.11 of the City of Sparks Municipal Code. The
City’s requirements meet the minimum standards of the NFIP and are more restrictive
than the standard with respect o elevation of structures in the flondplain.

2.6.2 City of Sparks Drainage Master Plan

The City of Sparks has developed a Drainage Master Plan covering the Spanish Springs
watershed and discharge from the watershed through the North Truckee Drain ta the
Truckee River.

New develiopment in the City’s Spanish Springs area of jurisdiction must show that run-
off from the proposed project does not adversely impact existing properties under both
existing and build-out conditions. The is done by incorporating the proposed project
concept into the City's hydrologic and hydraulic modeling of the watershed and ensuring
that constraining criteria are met at specific control locations. Developers construct
components of the Drainage Master Plan in conjunction with land development.

2.8.3 City of Sparks Stormwater Utility

The City of Sparks funds operation, maintenance and construction of new facilities
through its Stormwater Utility, a monthly fee that is included on sewer bilis within the City
of Sparks.

2.7 Washoe County

2.7.1 Washoe County Development Code Article 416: “Flood Hazards”

Washoe County implements the requirements for participation in the National Flood
Insurance Program under Article 4186 of the Washoe County Development Code. The
County's reguirements meet the minimum standards of the NFIP and are more
restrictive than the standard with respect to elevation of structures in the floodplain.

2.7.2 Washoe County Development Code Article 418: “Significant Hydrologic
Resources”

Washoe County Development Code Article 418 “Significant Hydrologic Resources”
seeks to preserve the natural functions of perennial streams within Washoe County for
the multiple purposes of flood control, preservation of tributary stream water quality,
riparian habitat, and control of encroachment.

Regicnal Water Planning Cormmission
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2.7.3 Flood Control Districts

The developing area of the Southeast Truckee Meadows Specific Plan includes
significant flood control facilities that wilt be constructed, operated and maintained with
funding obtained through a utility established specifically for the area. A second
stormwater utility is under development for a portion of the unincorporated area of
Spanish Springs (first reading of ordinance establishing the utility has occurred). The

purpose of both utilities is to fund the operation, maintenance and construction of major

flood control facilities.

2.8  Tahoe Regional Planning Agency

The Tahoe Regional Planning Agency (TRPA) has jurisdiction over flood control within
the Tahoe Basin, a portion of which is within southern Washos County. Flood control
regulations within the Tahoe Basin can be seen at the TRPA website: www. TRPA org.

Regional Water Planning Commission
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3.0 Types of Flood Hazards in Washoe County™

3.1 Riverine Flooding: Truckee River, Steamboat Creek, Thomas Creek, Whites
Creek, Boynton Slough, Dry Creek

The primary cause of riverine fiooding in Southern Washoe County are winter rainstorms
that saturate and melt the Sierra snow pack at elevations between 4,500 and 8,000 feet
or higher. Though most winter siorms bring snow 10 elevations above 6,000 feet, a
series of warm storms occasionally dumps rain at higher elevations. The January 1997
floods were caused by several warm storms, which swept into the Sierra Nevada from
the Hawaiian Islands and rained on a heavy snow pack. This weather pattern is called
“The Pineapple Connection” or “The Pineapple Exprass”.

Winter flooding by rain-on-snow weather events will continue to cause damage to
urbanized floodplain areas in Reno, Sparks and other low-lying communities. lLarge

1960 Trickea Rivar Flooding, looking west from Visla Bivd arsz

river floods may occur any time between November and April in successive years, or not
occur at all for many years.

3.1.1 Historlcal Riverine Flooding in Washoe County

The famous New Year's flood of 1997 was a classic winter flood on the Truckee River. It
flooded low-lying ficodplains adjacent to the river and its major tributaries such as
Steamboat Creek and the North Truckee Drain. Local estimates of regional and local
damages amount to about $700,000,000, closing the Reno / Tahoe International Airport
and shutting down businesses for days and weeks. The flood also caused
environmental damage when sediments, urban pollutants and flood debris were washed
downstream.

13 *Fload Facts”. University of Nevada Cooperative Extension and Washoe County Emergency Management
Services, 1998 (Source for description of riverine and alluvial fan flood hazard types and historical
flooding chronology)
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Wibnier floods of the Truckes K hner
hawe SCourreed Many limes since Reng
and Sparks were founded. Major
foods occunmed i thie Tiuckes
Meadows in 1862, 1857, 1875, 1850,
18904 1507, 1528, 1937, 1843, 1930,
1855, 1953 106G and 1807

3112 Riverine Flooding
Management Strategies

The preferred management sirategy

for Truckes River fliooding has bean

devaloped by the community as par of

the Truckee River Flood Management T Truohes River Finoding

Progect. discussed in Section 2.1 S Fnmpervout Lol Feabuin

The preferred managemeant strategy for the remainder of tha parennial streams is 1o
imterfene as litle as possibla with the natural patlern of looding, protecting the nlegnty of
the 100-year flocdplain.  This s consistent with the management strategies conained in
e City of Reno Municipal Code Chapter 18.06,806 “Drainageways”, whach defines the
area protecied from encreachmend as the 100-year fioodplain

Washoe County and the
City of Rano have also
adopted the Significant
Hydrologic Resowces
[SHR) ordinance that
was seveloped by the
RWPC Siream Advisony
Commitbes." The City of
Reno has adopted the
SHR in Cogpetaine
Plamning Areas only
This ordimance senbifias
“critical” and “ensibe”
15997 Trueknw Fivar Elpceing in 5 siream pona buffer areds
= R that musl ba protected

Management of the perennial streams becomes more complex as they traverse
developed and developing areas. VWhere possible, the preference is to continue 19
migantaen the 100-year Nood zone in & way that seaks to presarve the natural funclions of
tha system. It will be necessary 1o proactively stabilize the watercourse in these areas
dua 1o the changed hydrology that resulls from a developed watershed (see suggestions
in Section 6.1)

M pesshae Cownty Developrment Coole Arficla 410 and Berss Municips Code Chapler |05 404 {applhcalis
r Conpematres Plan Orreclsy Baatrict, Februsgry 25, 2003)
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Many of the streams have been confined to concrete channels as they pass through the
urban areas. When there is a need to perform construction that affects these
constructed channels, the preference is to begin to restore thess waterways to a more
natural configuration. This may require the acquisition of adjacent land to re-establish a
floodplain area for the stream,

There are a number of ongoing restoration plans and studies on the perennial streams.
The two most significant of these are the Lower Truckee River Restoration Plan and the
Steamboat Creek Restoration Plan that are being incrementally implemented as funds
become available. Stream and river restoration efforts are consistent with the floodplain
management approach that is preferred by this Plan. :

3.2  Alluvial Fan and Flash Flooding: Hidden Valley, Jumbo Grade, Stormy
Canyon, Virginia Foothills, Whites Creek, Galena Creek

As a flash flood rushes out of a confined {concave) canyon at the top (apex) of a fan, it's
contained for a short distance in a single high-velocity channel, This channel, like the
ravine upstream, is a high hazard flood zone, threatening lives and structures in its path.
In areas where the channel is not deeply entrenched, it can become clogged with debris
not far beiow the apex, and cut a new path on the convex surface of the fan. This
makes alluvial fan fiooding much less predictable than valley bottom flooding. Where
canyons are close together, their fans tend to merge. These fans are sometimes hard to
recognize because they're not always cone shaped. FEMA pravides the foliowing
definitions of an alluvial fan and alluvial fan flooding hazard:

Atluvial Fan - An alluvial fan is a sedimentary deposit located at a
topographic break such as the base of a mountain front, escarpment, or
vallay side, that is composed of streamflow and/or debris flow sediments
and which has the shape of a fan, either fully or partially extended.

An actlve alluvial fan flooding hazard is indicated by three related
criteria; (a) flow path uncertainty below the hydrographic apex, (b) abrupt
deposition and ensuing erosion of sediment as a stream or debris flow
loses its competence to carry material eroded from a steepar, upstream
source area, and (c) an environment where the combination of sediment
availability, slope, and topography creates an ultrahazardous condition for
which elevation on fill will not refiably mitigate the risk. Inactive alluvial fan
flooding is similar to traditional riverine flood-hazards, but occurs only on
alluviat fans. It is characterized by flow paths with a higher degree of
certainty in realistic assassments of flood risk ot in the reliable mitigation
of the hazard.”*

While predicted flood depths may average a foot or less over much of the fan, a
rampaging flood can erode a gully from one to more than ten fest deep in one location
and deposit the sediment several feet deep a short distance down the street. Flash
floods can also deposit large boulders, tree trunks and other debris on the fan surface
below sierra canyons. In the arid Western United States, there is a tendency to
underestimate the potential and severity of flash flood events on alluvial fans.

15 From FEMA website: www.fema.gov/mit/tsd/fq_afdef.htm
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3.2.1 Historical Alluvial Fan and Flash Flooding in Washoe County .

Flash floods have occurred on most small streams, drainages and washes in the
Truckes Meadows vicinity. Detailed accounts of many of these cloudburst floods have
described them as “walls of water”. It's interesting to hote that in several accounts,
flooding resulted from the merging of convective thunderstorm cloud cells. A rainfail rate
as high as 10 inches an hour was estimated for short durations in one particular
instance, : '

July 1869: A cloudburst flood resiited from a heavy thunderstorm. ‘Intense rain
accompanied by hail resulted in flooding two feet deep from Browns School to Huffaker

Schoo! in the southern Truckee Meadows.

August 15, 1878: Torrential rain (a “monster cloudburst™) fell for 3 hours on watersheds
southwest of Reno. Thomas Creek turned into a raging torrent 400 feet wide and thres
fest deep, gouging its channel to bedrock in many locations.

July 18-26, 1913: An almost daily occurrence of thunderstorms produced floading from
canyons draining into the Truckee River west of Reno. The most severely affected -
streams were Hunter Creek and Alum Creek. Galena-and Browns Creek poured a “solid
shest of water” into Pleasant Valley. An automobile mired on the highway was buried
under a 30-foot thick depaosit of flood debris. ' o

July 29, 1952: Floodwater from Galena Creek inundated hayfields in Pleasant Valiey -
and deposited a thick layer of silt and sediment, damaging or destroying most of the
baled hay in the felds.. Highway 395 was blocked, and miles of fence and-irrigation
ditches were destroyed. S ; :

July 20, 1856: A wall of water,
reportedly 10 feet high, rushed
down Galena Creek, washing
several cars off the Mount Rose
Highway. Peak flow on the stream’
gage at Galena Creek near !
Steamboat was recorded as 4,730
cubic feet per second (cfs). A
mother and two children tragically
perished in this flood. A fourth ,
victim died while trying to rescue
the family. The same convective -
storm that deluged Galena Creek
dumped heavy rains on Peavine

Mountain, causing the most New Cadiifac convertibie swept from

disastrous flood ever seen on the Nevada Hwy 27 at Galena Creek, July 20 1956
mountain’s barren south slopes. i =

The waters ravaged homes, yards
and streets in northwest Reno, and:
flooded business astablishments in
the northwest part of downtown Reno.

Regional Water Planning Commission
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August 15, 1965: Anintense
summer thunderstorm caused
significant flooding in the
southwest drainages. Extensive
development of homes in lower
Galena Creek in Pleasant Valley
suifered flood damage from the
middle 1o lower portions of the
valley. Highway 395 in Pleasant
Valley was closed to traffic for
three hours by a 300 ft wide, 5-foot
tall wall of water, mud, rocks and
debris. A 2,000 foot stretch of the
Mount Rose Highway was also
blocked by flood debris. Whites
Creek produced flood flows that
reached a peak of 2,280 ofs, and
the flow at Gaiena Creek near
Steamboat peaked at 3,670 cfs. Galena Creek flooding, August 15 1965
The storm that caused this flood

~ was also responsible for

disastrous flooding in incline
Village.

July 16, 1971: One of the more recent flash floods occurred in the east foothilis of
Hidden Valley. This flood caused considerable property damage, but no injuries.

3.2.2 Alluvial Fan Flooding Management Strategies

The unigue nature of the hazard associated with alluvial fans makes them very difficult
and cosfly to manage in a holistic fashion. Current management strategies within the
communtity are consistent with minimum NFIP standards, i.e., individual foundation
elevation and armoring to protect from erosion, but FEMA now recognizes that elevation
and armoring are not adequate to protect against the hazardous nature of alluvial fans.
The professional standard for management of alluvial fans now indicates the need for
development of a whole-fan mitigation solution with structural measures.

Some communities are finding that it is more cost effective in some cases to purchase
developable land in exireme hazard areas, than to try to protect it."

Some of the most valuable properties in southermn Washoe County are constructed in the
potential path of alluvial fan flooding in areas such as Galena Creek, Whites Creek,
Virginia Foothills, and Hidden Valley. Where structures have been constructed to
provide protection in these areas, they are not adequate to protect against the alluvial
fan flooding hazard. The science far management of alluvial fans has been evolving
over the past 10 years. More deifailed discussion of alluvial fan flooding is contained in
FEMA's “Guidance for Alluvial Fan Flooding Analyses and Mapping” (Appendix J).

% Julia Fonseca, Pima County Flood Control District in Tucson, Arizona and Ben Urbonas, Urban Drainage
and Flaod Control District In Denver area of Colorade
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The following management stralegy is suggesied based on the current technacal
undersianding of alluvial fans and the hazard they represent

Perform an evaluation of the alluvial fan flood hazard and planned land wses in
alluvial fan flocd hazard areas. Proposed mass graded prosects in allunvial fan
fiood hazard areas must identify the area-wide facilites necessary to stabilize
thesea areas

Construction of these recommended facilities should ba required prior 1o allowing
additinnal devslopment in the sluwal Tan Aood hazand area

When evaluating the cost of providing protection from alluvial fan flooding for
mass graded projects, include in the analysis of alternatives the potential of
acquenng the property that s most vulnerable to severs impact

Implemeant a publc education program for existing properties in alluwal fan ficod
hazard areas that includes recommendations on addilional prolective measures
that propesty owneds can implement. One such measure currently requined by
local govemnment ordinances is the armaoring of bullding foundations

As pan of the update 1o the RWPC Regional Flood Control Master Plan. perform
@ high level analysis of the need (o update mapping for alluvial fan flood hazard
areas based on currently avadable mapping, modeling. and geologic anatytical
technology that might mone clearly define the hazard, Thers may be some
hazard areas thad are not currently swenbified and others that are incormectly
identified as active alluvial fan hazard areas

Develop an emergency response plan for aneas subject o alluvial fan or flash
fiood hazards

Alluvial fan flooding mitigaton strategies should atso ke into considaration tha
contribution of runoff on the fan fo grewndwater recharge and maimenance of down-
gradient watlands. This is an example of where flood control facilties designed for

ritigation purposas only could

have an impact on svailable waisr
resources over the long femm.

3.3

Sheot Booding is the broad,

Sheet Flooding"

relativaly unconfined down shope
mavemant of waler across sloping
larrain that results from many
BOurcEs, Including infernse rainfall
andicr snowmelt, overfiow from a
channal that crosses a drainage
dndide, and overfiow from a
perched channel arto delias or
plains of lower alevation
Gonerally, § enters a channel or 2
drainage system that inersects its ; ey ;

; Spanizh Springs High School Flooding, June 2002
fiow, but occasionally it dissipates Coursay WRC Neveds

'L
Elaad lnsumnce Study Guidelings gl Specfieabans for Shusy Contractoes. Anperdy 2 FEMA 37,
S [ors EMA 37, lanuary
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before reaching a channel, Sheet runaff is typical in areas of low topographic refiel and
poadly esiablehed drainage sysiems

331 Historical Sheet Flooding

Many sheet flooding events wilhin VWashoe County go unnoticed because they occur in
relativaly undoweioped areas, the depth of fiow is shallow, or because protective
measures have besn incorporated ino development projects under existing
developmen codes, The most recent avent of nole was the June 2002 flood avent in
ihe unincorporaied area of Spanish Springs that resuled in over 2500 000 damages 1o
ihe new Spanish Springs High School and significant deposition of sediment in the
irarior drainage sysiem of the Eagle Canyon subdivision

3.3.2 Sheet Flooding Management Strategies

Existing development requirements for all three local governments may be adeguate to
provide protection related to the water-related hazard associated with sheet flooding, but
there 15 @ need to modify current design criteria lo'manapéha seciment that can be
carmied by the fliood Nlows in watersheds that are vuinerable to ercSion. These critena
shauld be developed as pant of the update to the Design Manual

3.4 Lake and Playa Flooding: Washoe Lake, Sllver Lake, Swan Lake, Boneyard
Flat, White Lake

Theare are several watersheds in Washos County that have no outlet, or which must
accumulate a signdicant volume of wabter before reaching an elevation thai allows
additional water entenng ithe basin o drain (Washoa Lake)

Thase watersheds are often relerred 1o as closed basins. The risk of flesding in thess
areas s due o waber levels fhal graduaily increass oves a penod of time maybe even
years Elevaled groundwaier levels may slso be a consideration in fhese areas, with ihe
potental {o nagatively impact the oparabon of seplic (anks and cause ihe premature
tniyire of roadbed malerals

Hew devejopment within a closad basin wil

cause food halghts to increase unless the
additonal volume of fiow crealed by the
development is perrmanenily retainsd higher
i ihE walers sl

341 Historical Lake and Playa
Flooding

Development adjacent 1o Washoe Lake and
the norh valley playas is relatveely low and
micstly consisls of single-family homes on
large lots. Thers have been instances of
resifential looding at Swan Lake (Lemmaon

Walley] and Washoe Laks Sape] Lind Froodved LevsoeT Wity idd
Courtedy WET evala
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3.42 Lake and Playa Flooding Management Strategies

While historical flooding due to increasing playa or lake levels has not besn great, these
areas are becoming attractive for development as supplies of developable land diminish.
he preferred management strategy is to recognize the functions of these areas as parf
of the overall flood control master plan for the build-out watershed condition. The factors
that need to be considered in the development of the build-out flacd control master plan
for a closed basin are 1) the volume of storage required at build-out of the watershad,
and 2) the volume of storage required as a result of a multiple wet year period. Each

closed basin is unigue and must be studied individually. Once this volume has been
determined, then-an appropriate regulatory base flood elevation can be established for
the playa or lake. ' '

Regional Water Planning Commission
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4.0 Flood Related Problems and Concerns

The following are some of the key issues of concern relating to floodplain management
activities in Washoe County that must be addressed to ensure that flood damages for
already developed properties don't increase:

Issue 1: FEMA flood zone boundaries refiect an earlier point in time.

FEMA mapping of flood hazard areas is based on the condition of the watershed at the
time the Flood Insurance Study was performed. Hydrologic analysis of a drainage area
would typically take into account the volume of fioed storage available in naturally low
areas. In order to prevent negative impacts to existing developed properties, itis
important to understand where these areas are and either protect their ongoing flood
storage capabilities, or provide compensatory fiood storage elsewhere.

Issue 2: Flood control facilities were deslgned for an earlier point in time.

The majority of flood control facilities in the Reno/Sparks metropolitan area have been
designed for the leve! of development that existed at the time the project was designed.
As development progresses in the watershed upstream of these facil ities, existing
policies require post-development peak flow rates to be reduced to the pre-developiment
level. Projects are typically not required to mitigate the increase in run-off volume that is
created by new impervious surfaces, with the result that downstream floed controf
facilities could be overcome or base flood elevations could increase.

Issue 3: Structures in low-lylng areas are very vulnerable to increased flooding as
the watershed urbanizes. .

There are certain areas in Washoe County where any increase in the base flood
elavation would have a substantial negative impact on already developed properties.
One such area is the central Truckee Meadows where there has been repeated flooding
from the Truckee River.

Issue 4: There are structures that have been constructed with more freeboard
than the minimum required by the National Fiood Insurance Program (NF1P), that
have been determined to be vuinerable to flooding.

The local governments have been implementing flood damage reduction programs for
quite some time. There are several reasons why a properiy that was once thought o be
protected from flood damages would later be determined to be vulnerable. Some of the
factors affecting the base flood elevation are based on better information due to
improvements in computer modeling and changes in mapping techniques, and changes
in watershed conditions. This makes the case for a community to be very cautious in
how it manages fioodplain development.

Issue 5: There are existing drainage deficiencies that need to be addressed.
Several areas in Washoe County have developed without the benefit of regional
planning and implementation of projects. In the unincorporated areas, it has heen a
challenge to develop funding mechanisms to correct these deficiencies. There are also
areas internal to the cities with undersized infrastructure that makes them vulnerable to
flooding during large events. Retrofit of existing areas is extremely costly and difficult to
undertake. '

Regional Water Planning Commission
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Issue 6: Increased risk of future flooding to properties located downstraam of tho
Truckee Mcadows metropolitan area _

Changes to the timing and volume of run-off, and the loss of floodplain storage volume
within the Truckee River watershed could lead to increased flood peaks downstream of

the Truckee Maadows,

Issue 7: Risk of localized flooding to properties outside of the FEMA regulatory
floodplain , .
There may be flood hazards outside the limits of existing FEMA flood insurance studies.
Current development codes do not require the identification of unmapped flood hazards..
Additionally, current development ¢odes do not require the analysis of the cumulative’
impact of changes in the watershed, and the possible changes to existing FEMA base
flood elevations. ' '

Issue 8: Health risk and nuisance posed by vectors such as mosquitoes when
stormwater remains ponded or stagnant _ ' :
The spread of West Nile Virus throughout the United States has raised the awareness of
local governments to the potential health hazards that can be caused by the creation.of

stagnant water areas that are breeding grounds for mosquitoes.

Issue 9: Erosion due to:
» Localized high-intensity storms
+ Changes to natural watercourses that affect geomorphic stability
» Loss of vegetative cover on slopes due to such things as fire, inappropriate
development activities and recreational over-use (i.e. off-road vehicie use)

Issue 10: Local governments have not taken advantage of opportunities to
participate in the FEMA CRS programs that could reduce flood insurance
premiums for property owners.

Reno, Sparks and Washos County all participate in the National Flood Insurance
Program. Additional community benefit in terms of reduced fload insurance premiums
could be achieved if the local governments sought to participate in the NFIP Community
Rating System program. The cost to Iocal governments for participation inthe CRS is a
dedication of staff time to maintain program elements that are implemented by the
community. There are Many program elements already in place for local governments
that are sligible for credit under the CRS. _ '
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5.0 Review of Possible Management and Mitigation Strategies

Section 3, in addition to identifying the types of flood hazards present in Washoe County,
also contains suggested management strategies when there are proposed changes in
the watershed that could be impacted by an existing flood hazard. There are also
recommendations as to issuss that should be considered during the development review
process to ensure that existing flood hazards are not exacerbated and / or new hazards
are hot created.

Section 2 includes a review of the regional and local government plans and programs
currently in place that have a relationship to floodplain management. The local
government sponsors each have extensive programs in ptace to manage fiood risk and
reduce flood damage. Each of the local governments exceeds the minimum standards
of the National Flood Insurance Program for fioodplain management.

In addition to local governments, the Washoe County Regional Water Planning
Commission, Truckee Meadows Regional Planning Agency, and Tahoe Regional
Planning Agency have regional programs and standards that relate to floodplain
management,

There are many strategies that can be used to manage the watershed for the reduction
of flood damages. The following suggested floodplain management strategies have
been deveioped as a result of a community-based public involvement process, and
reflect the community's preferred approach to watershed management activities for the
reduction of flood damage:

» Adopt a “No Adverse Impact” approach to floodplain management.
Floodplain management should embrace the concept of “No Adverse Impact” (NAI),
a national policy recommendation supported by the Association of State Floodplain
Managers. The RWPC has defined “No Adverse Impact” as it specifically relates to
floodplain management as follows:

“Activitios that could exacerbate fiood damage to another property or
commurity wili be allowed only to the extent that the impacts are mitigated or
have been accounted for within an adopted community-based plan.'®

+ Preserve floodplain storage volumes.
Lands which are identified as necessary for the storage or attenuation of flood fiows
need to be preserved or acquired for such use in perpetuity.

« Implement watershed based planning and managemant.
Watershed-wide hydrologic modeling and master planning should be implemented in
developed and developing areas countywide. This will ensure that both existing
deficiencies and mitigation of the impacts of new development are addressed
comprehensively and as efficiently as possible.

!* Definition adopted by RWPC for inclusion in Regional Water Management Plan on February 14, 2003,
Examples of "adopted community based plan” locally are the Spanish Springs Flood Control Master Plan,
the Stead Flood Centrol Master Plan once adopted, and the Truckee River Flood Management Project ence
adopted.
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implement zero allowable impact standard in critical flooding areas wham
technically justified.

Areas that are vulnerable 1o increased food damages due to increases o the base
flood elevation musi fo be proactively managed to prevent such ncreases

Flan for and mitigate cumulative offects of watershed urbanization.

Any activity that could resulf in changes 1o the timing or volume of run-off should be
evaluaied to ensire that the indvidusd and curmilative aflect on basa fiond edevations
15 quanified and thal potential exacerbation of flood damages to other propertes in
tha watarshed and in downsiream communidies are mitigated

Provide zoning flaxibility to protect drainageways and fMoodplains.

Local governments should considaer flexibility in zoning, which would aliow for the
clustenng of development of shifting of densities when necassany 1o provide for
pithar the dotention or passage of food flows in natural drainagoway's. (City of Reno
Municipal Code cumantly provides for thes Beaxibity)

The RWPC Raglonal Flood Control Master Plan should support multiple
community benefits.

The Regeonal Flood Control Master Plan should sirive towards the presarvation o
creation of linked open spaces thal senve the multiple needs of fioodplain
management, habital preservation, recreation, waber quality, pubbc healih
enhancement, and walsr supply replenshment. Implementation of swch a plan may
imvobee retrofit of some esssling developed areas and acquisition of some properties.

Study options and provide technical guidance for the management of
sedimant

Erasion is a nalural process fhal can be - - %
graatly acceleraled by disturbances in
the watershad. In areas with unstabie
soits, collection of sediment and debns in
basans and olher siructures lesds Lo
cosily maintenance requirsments
Additionally, once the sediment load has
bedn removed from flood flows, the
flocdwatar becomes sediment starved
gnd downsiream channals need io ba
hardaned to pravent even furiher Soou
gnd erosion. Thes is inconsisient with
the goals of minimizing structural

Frow e e gl = dlagee-for gi p =iad o deg® omiewi

mEeasUres and wernng mantenance b i et 3o o vt Spgm e M

Cinanily s ke

requiremants.  Oplicns for the L
management of sadimeant nead io be
imvastigated with resulting technical gusdance provided for design professionalts

Utilize bloengineering techniques, “Green Infrastructure”,
When structural projects are nacassary. design guideines should encourage the use
of aflernative methods that support both assthotic and ecological values
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When evalualing alternatives, include an analysis of the economic value of
retaining to the extent possible the functions of a natural dralnage systam,
Facilties that will form past of the regional ficod contred infrastructure should undengo
thes sort of evaluation in addtion to the cument method of alternalives analyses
relating to the cost of infrastructure

Proactively manage the transition of natural systoms to a system with urban
impacts to preserve as much of the natural functions as possible,

Thare s @ sirong commianity
praferencs for designs that |
work with natural sysbems io
the extent possibla, prowidang
apen space both high and low
in the watershed for spreading
and afienuadicn of locd Mows
and the associpted sediment
and debris that they camy
Some specific

reccrrmerd afice Failaw D aFeT e ey 8 @ PR OF LS BE T SeRloEeTeel |
Gt by L¥DaA Driivinge 5 Frosd Coad Diireer Do ot |

" Analyze a range of flow
conditicns fo fully
urgdarstand the impacts of
changes in hydmlogy dua
1o wiban influences
Consider stream channel

siability and the nead 1o

pro-actively provide grade

control in edvance of

davalopmeni [ S B P R LT S T T
*  Consider veclor control Feds cor Eruciunes

Doy Urban Daaetagw and oot Donbod Oidfvie Desvewr

(insacts, rodents, elc )
issuas
*  Conssder conditions regueed fo sipport habita

Management atrategies should attempt to Emit strectural measures such as
dams, levess, and floodwalls.

The cost and failure risk of ever-greater structural measures fo accommaodate
increasing run-off volumes should be weighed against the cost of property
acquisition 1o provide for attenuation of ficod flows. Siructural measures are typically
designed Tor the 100-year Nood event, bul greaier Toods will oocur with tha resul
that facilities will be overcome.  Strategies that resull In channelization and dameming
al lood Bows can resull in hagher velecity walers with a much greater destruclive
force released if & structhure fads
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* Fund and perform maintenance of facilities. :
It is essential that the operational characteristics of both existing and future flood
control facilities be maintained. Whether maintenance is the responsibility of a pubiic
or private entity, measures to ensure that maintenance is properly funded and
perfarmed must be implemented.

The intent of these strategies is to ensure that the flood related effects of new
development and changes in the watershed are mitigated. Planning and implementation
of projects that are developed in accordance with the above guidance will have an
ongoing positive impact on the quality of life in the community,
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6.0 Suggested Actions

Evaluation of the Issues identified in Section 4 lead to the development of Goals and
Objectives for floodplain management in the community. The Suggested Actions were
developed to integrate the desired management strategies into a program that would
satisfy the Goals and Objectives. The results of this effort are contained in Tables 4
through 9. The details of some of the Suggested Actions precede the tables in Sections
6.1 through 6.4 below.

6.1  Suggestions for Update to the Design Manual (SA 3a.4)

Following are a number of suggestions for issues that should be addressed in the
Design Manual update:

« technicai guidance for use of “green infrastructure” and working with natural
drainage systems

+ technical guidance for watershed based hydrologic modeling and master planning
for fiood controh that includes both the existing and build-out watershed conditions

« technical guidance for the management of sediment from undeveloped watersheds
upstream of developing areas

« technical guidance for the stabilization of drainageways as the watershed develops

+ technical guidance for modifications to natural drainageways

« technical guidance for the management of alluvial fan flood hazards in mass-graded
projects

« technical guidance for the analysis of the cumulative impacts of development in &
watershed that include both the peak flow and volume of run-off

. technical guidance for the analysis of closed basins that takes into the consideration
the risk of a multipie wet year period and rising lake / playa levels

6.2  Suggestions for Modifications to Regional Plan (SA 1b.2)

It is suggested that the TMRPA work with the RWPC to more clearly define what
Development Constraints Areas (DCA) means with respect to hydrologic resources such
as water bodies and drainageways and then prepare maps that clearly delineate the
DCA boundaries with respect to property boundaries.

For example, while the north valley playas and Washoe Lake are identified on the
Development Gonstraints map, it would be very useful to have, at a minimum, a potential
base flood elevation and wetted footprint that would result at puild-out of the watershed
with fully developed conditions and in consideration of master planned flood control
facilities so that the required volume of storage in the playa or lake could be reserved.

6.3 Developed Areas Requiring Additional Flood Damage Reduction Planning
and Project Implementation (SA 1¢.1)

In addition to the above general issues of concern, there are specific locations within
Washoe County that are vulnerable to flooding from the 100-year flood event that need
mitigation solutions. Preliminary areas that have baen identified as part of this and other
floodplain management planning processes are:
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» The Evans Creek (Block N) watershed that drains through residential areas and the
University of Nevada, Reno

* The Eastside subdivision in the unincorporated area of Washoe County, near

Pembroke and McCarran Boulevard _

The Beilevue Road area of Washoe Valley

The Swan Lake area of Lemmén Valley _

The Galena Creek watershed at the outlet to Pleasant Valley {ofd Pagni Ranch}

Hidden Valley alluvial fan area’ '

Virginia Foothilis alluvial fan area

Bailey Canyon area

" % & & & 8

This is not a comprehensive list. There may be additional areas needing flood mitigation
strategies that have not yet been identified. C

The Evans Creek watershed has Undergone an extensive public planning process to
develop a range of flood damage reduction solutions. Appendix H contains both the
draft report developed as part of the stakeholder procass, and the most recent City of
Reno staff repart that summarizes the current recommendations.

The remainder of these areas has fot undergone any public planning process, and is
recommended for inclusion in the update to the Regional Fiood Control Master Plan.

64  Suggested Modifications to Local Government Codes and Ordinances
(SA 2b.2 and SA 3a.3) :

6.4.1 City of Reno

Municipal Code Chapte ropriate sections

1} Review definitions to ensure coihpleteness'and consistency between local
governments with floodplain management terminology:

Add definltion: _

2) Critical facilities: (definition taken from CRS Manual}

» Structures or facilities that produce, use, or store highly volatile or flamrable
explosive, toxic andfor water-reactive materials:

» Hospitais, nursing homes, and housing likely to contain occupants whe may not
be sufficiently maobile to avoid death or Injury during a flood; . '

» Police stations, fire stations,: vehicle and equipment storage facilities, and.
emergency operations centers that are needed for flood response activities
beifore, during, and after a flood; and ' _

« Public and private utility facilities that are vital to'maintaining or restoring normal
services to flooded areas before, during, and after a fiood. ' '

3) Permanently located critlcal facilities: Restrict construction of new critical
facilities in 100- and 500-year fidod zones unless all other locations have been
considered and rejected. (CRS 431e) Existing critical facilities io be considered
grandfathered in. i : '

4) Annually adopt best availabie technlcal Information for flood hazards:
Regulate flood hazard areas based on the best available tech nical information, in
accordance with RWPC Interim Policy 3.1.b and Pragram: Floodplain Storage
Mitigation. : o

5) Floodplain storage volume: Provide mitigation for any activity that results in a net
loss of floodplain storage volume, or any activity that would increase the base flood
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6)

8)

elevation in critical flood storage areas. Such areas are to be idenfified as a part of
regional watershed-based flood control master planning for the build-out condition.
(CRS 430 PSC)

Development downstream of dams: Require a dam break analysis at a minimum
for facilities that are regulated under the State of Nevada dam safety program, and
for additional facilities as determined by the Floodplain Manager. The Floodplain
Manager will use the results of the analysis to determine what appropriate
restrictions should be placed on development downstream of the dam.

Critical flood storage areas: Retain existing zoning for land with low density
zoning in areas that are recognized as criticai for flood storage volume in the
community’s flood control master plans. (CRS 430 LDC or LZ)

Require use of most current version of reglonally adopted Design Manual for:
Criteria for paerformance of hydrologic and hydraulic studies and design

Criteria for identification of flood and erosion hazards not identified by FEMA
Analysis of impacts to downstream and hydrologically connected properties
Standards and criteria for development in closed basins and the evaluation of
impacts on piaya flood elevations

Alternatives analysis and design criteria for flood control facilities

Criteria for the analysis and design of improvements needed to ensure the
stability of natural drainageways

Zone AE (base flood elevation determined): Residential properties — finished
floor elevation recommend 2 feet above BFE. Commercial propertias — finished
floor elevation 2 feet above BFE or flood-proofing to same elavation, in accordance
with State recommendation.

oooo

=

10)Zone A (base flood elevation not detetmined): Recommend completion of study

to locally determine BFE, in accordance with Design Manual.

11) Zone AO: To bs consistent with most stringent existing ragulation (Sparks) require

elevation of finished floor to 3 feet above adjacent grade if no depth number is
available. This is also a state recommendation.

12} Zone AQ, mass-graded projects: Require development to conform to criteria to

be included in update of Design Manual.

Municipal Code Chapter 18.06.805: Wetlands and stream environments and Chapter

18.06.806 — Prainageways:

1)

Z)

Work with Washoe County and Washoe County District Health staff to merge the
City's Wetlands, Stream Environments, and Drainageways code sections with the
Washoe County Significant Hydrologic Resources (WC Article 418) code section to
make them consistent. Encourage City of Sparks staff to participate in code
modification discussions so that the resultant code product could also be
recommended to the Sparks City Council for adoption.

Require that modifications within protected areas covered by these code sections
conform to standards set forth in the updated Design Manual.

General recommendation: Certification of ali floodplain management staff as Floodplain

Manager from a program accredited by the Association of State Floodptain Managers
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6.4.2 City of Sparks
Municipal Code Chapter 15.11: quod Hazards:

1}

2)

3)

4)

5)

6)

7)

8)

Review definitions to ensure completeness and consistency between local

governments with floodplain management terminology:

Add definition: . ’ :

Critical facilities: {definition taken from CRS Manual)

« Structures or facilities that produce, use, or stare highty volatile or flammable
explosive, toxic and/or water-reactive matertais:

* Hospitals, nursing homes,tand housing likely to contain occupants who may not
be sufficiently mobile to avoid death or injury during a flood:

» Police stations, fire stations, vehicle and equipment storage facilities, and
emergency operations ceriters that are needed for flood response activities’
before, during, and after aiflood; and

¢ Public and private utility facilities that are vital to maintaining or restori ng normal
services to flooded areas before, during, and after a flood. '

Permanently located critical facilitles: Restrict construction of new critical

facilities in 100- and 500-year fiood zones uniless ‘all other locations have been

considered and rejected. (CR$ 431e) Existing critical facilities to be considered
grandfathered in. T :

Annually adopt best available technical information for flood hazards:

Regulate flood hazard areas based on the best available technical information, in

accordance with RWPC Interim Policy 3.1.b and Program: Floodplain Storage

Mitigation. ;

Floodpiain storage volume: : Provide mitigation for any activity that results in a net

loss of floodplain storage volume, or any activity that would increase the base flood

elevation in critical flocd storage areas. Such areas are to be identified as a part of
regional watershed-based flood control master planning for the build-out condition.

(CRS 430 PSC) '

Development downstream of dams: Require a dam break analysis at a minimum

for facilities that are regulated under the State of Nevada dam safety program, and

for additional facilities as determined by the Floodplain Manager. The Floodplain

Manager will use the results of the analysis to determine what appropriate

restrictions should be ptaced on development downstream of the dam. -

Critical flood storage areas: Retain existing zoning for land with low density

zoning in areas that are recogiized as critical for flood storage volume in the

community’s flood control master pians. (CRS 430 LDC or LZ)

Require use of most current:version of regionally adopted Design Manual for;

&. Criteria for performance of*hydrologic and hydraulic studies and design

b. Criteria for identification of flood and erosion hazards not identified by FEMA

c. Analysis of impacts to downstream and hydrolagically connected properties

d. Standards and criteria for development in closed basing and the evaluation of

impacts on playa flood elevations

Alternatives analysis and design criteria for flood control facilities

f.  Criteria for the analysis and design of improvements neaded to ensure the

stability of natural drainageways

@
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g) Zone AE (base flood elevation determined): Residential properties ~ finished
floor elevation recommend 2 feet above BFE. Commergial properties — finished
floor elevation 2 feet above BFE or flood-proofing to same elevation, in accordance
with State recommendation.

10} Zone A (base flood slevation not determined): Recommend completion of study
to locally determine BFE, in accordance with Design Manual.

11)Shaded X: For areas designated Shaded X due to their vulnerability to flooding in a
100-year fload with a depth of less than one foot, require either: 1) elevation to one
foot above highest adjacent grade, or 2) determination of base fiood elevation and
elevation to one foot above base fiood elevation.

12) Zone AQ, mass-graded projects: Require that development conform to criteria to
be included in update to Design Manual.

13) Recommend adding code requirements for drainageways, wetlands, and
stream environments:

a. Work with Washoe County and Washoe County District Health staff to merge the

City's Wetlands, Stream Environments, and Drainageways code sections with
the Washoe County Significant Hydrologic Resources {WC Article 418) code
section to make them consistent. Encourage City of Sparks staff to participate in
code modification discussions so that the resultant code product could also be

recommended to the Sparks City Council for adoption.

b. Require that modifications within protected areas covered by these code sections
conform to standards set forth in the updated Design Manual,
¢. Recommend City adoption of resultant modified code sections.

General recommendation: Certification of all floodplain management staff as Floodplain

Manager from a program accredited by the Association of State Floodplain Managers

6.4.3 Washoe County

Development Code Article 416: Flood Hazards, or other arficles or ordinances, as
appropriate

1) Review definitions to ensure completeness and consistency between local
governments with flcodplain management terminology:
2) Add definition:
Critical facllities: (definition taken from CRS Manual)
« Structures or facilities that produce, use, or store highly volatile or flammable
explosive, toxic and/or water-reactive materials;
» Hospitals, nursing homes, and housing likely to contain occupants who may not
be sufficiently mobile to avoid death or injury during a flood;
s Police stations, fire stafions, vehicle and equipment storage facilities, and
emergency operations centers that are needed for flood response activities
before, during, and after a flood; and
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» Public and private utility facilities that are vital to maintaining or restoring normal
services to flooded areas before, during, and after a flood. ' .
3} Permanently located critical facilities: Restrict construction of new critical
facilities in 100- and 500-yeariflood zones unless?all other locations have bean
- considered and rejected. (CRS 431e) Existing critical facilities fo be ¢onsidered
grandfathered in. :
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5)

%)

Annually adopt best available technical information for flood hazards:
Reguiate fiood hazard areas based on the best available technical information, in
accardance with RWPC Interim Policy 3.1.b and Program: Floodplain Storage
Mitigation.

Floodplain storage volume: Provide mitigation for any activity that results in a net
loss of floodplain storage volume, or any activity that would increase the base flood
elevation in critical flood storage areas. Such areas are to be identified as a part of
regicnal watershed-based flood control master planning for the build-out condition.
(CRS 430 PSC)

Development downstream of dams: Require a dam break analysis at a minimum
for facilities that are regulated under the State of Nevada dam safety program, and
for additional facilities as determined by the Floodplain Manager. The Floodplain
Manager will use the results of the analysis to determine what appropriate
restrictions should be placed on development downstream of the dam.

Critical flood storage areas: Retain existing zoning for land with low density
zoning in areas that are recognized as critical for flood storage volume in the
community's fiood control master plans. (CRS 430 LDC or LZ)

Require use of most current version of regionally adopted Design Manual:
Criteria for performance of hydrologic and hydraulic studies and design

Criteria for identification of flood and erosion hazards not identified by FEMA
Analysis of impacts to downstream and hydrologically connected properties
Standards and criteria for development in closed basins and the evaluation of
impacts on playa fiood elevations

Alternatives analysis and design criteria for fiood conftrol facilities

Criteria for the analysis and design of improvements needed to ensure the
stability of natural drainageways

Zone AE {base flood elevation determined): Residential properties - finished
floor elevation recommend 2 feet above BFE. Commercial properties — finished
floor elevation 2 feet above BFE or flood-proofing to same elevation, in accordance
with State recommendation.

oo o

™D

10} Zone A (base flood elevation not determined): Recommend completion of study

to focally determine BFE, in accordance with Design Manual.

11)Zone AD: Ta be consistent with most stringent existing regulation {Sparks), require

elevation to 3 feet above adjacent grade if no depth number available. This is also a
state recommendation.

12) Zone AD, mass-graded projects: Require that development canform to criteria to

be included in update to Design Manual.

13) Floodway: To be consistent with most stringent existing regulallon {Reno), prohibit

any encroachment in the floodway.

14)Shaded X: To be consistent with most stringent existing regulatlon {Reno), require

elevation to one foot above highest adjacent grade.
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Development Code Article 418: Significant Hydrologic Resources

1) Work with City of Reno and Washoe County Distfict Health staff to merge the City's

2)

Wetlands, Stream Environments, and Drainageways code sections with the Washoe
County Significant Hydrolagic Resources (WC Article 418) code section to make
them consistent. Encourage City of Sparks staff to participate in code modification
discussions so that the resultant code product could also be recommendad to.the
Sparks Cily Council for adoption. : R
Require that modifications within protected areas covered by these code sections

conform to standards set forth in the updated Design Manual,

' General recommendation: Certiﬁq%ztion of all floodplain management staff as Floodplain
Manager from a program accredited by the Association of State Floodplain Manager
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“Table 4
Goals, Objectives and Suggested Actions (SA)

Comptetion of General Re-evaluat:on Report! Erwironmental impact Statemant (GRR
{ EIS), and ﬁnal desugn of Truckee River Flood Managsment Praject.

Local government implementation of land acquisition program for propertles that are
SA 1a.2 essential to a function of the Truckee River Flood Mahagement Project, including those
properties identified in Floodplain Storage Zona 1 {see Interim Water Pelicy 3.1.b)

Early implementation of project eiements that can provide flood damage reduction
SA1a3 benefits to mitigato loss of floadplain storage volume in Floodplain Storage Zones 182.
(see Interim \Water l:'oli::yr 3 1 b) '

RWPC and RPC conformance review nf Iucally preferred prolect concept that results
from the GRR / EIS process.

ST . o - W A o

SA 1a.5 Construction of Truckee River Fiood Managsment Project.

. e .

Dbjectlve 1b: Expand floodplain management philosaphy and strategies for local governiments to
embrace the ooncept of No Adverse Impact at the watershed leveal.

Developmant of mfom-lational materials and speaker’s bureau to pmwde ongoing
education for elected officials, stakeholders, and agency staff on No Adverse Impact
strategies that are needed locally to ensure that there is not increased flood damage to
existing developed properties.

SA 1bA

i Mare clearly define meaning of "Development Constraints Areas" in the Regional Plan
5Atbh2 | as it relates to floodplain management, water bodias, and drainageways. include maps
that more clearly defing DCAs with respect to property boundaries.

: Objectlve 1e: Develop flood damage mduclmn phan for devaloped areas that are vulnerabte to flnodlng,

but that will not be prmected by a planned flood conirol pro]ect

Lt 0 e S— w

Development and implementation of a strategy to reduce flood damages in existing
areas not planned for protection by a regional fived control project. (See Section 6.3)

Perform analysis of known and possible alluvial fan ereas lo 1) delermine active
alluvial fan hazard areas, and 2 modify FIRMs as necessary.
Objectwe 1d Reducs future fload damages and injuries through increased public awareness of flood
hazards and effective emergency response plannlng

Davalopment ofa mntlnuing public |nforrnat|on program to educate citizens and
SA1d1 elected officials regarding pro-active flood damage reduction strategies and flooding
issues within Washoe County.

o

5A1d.2 | Completion of Truckee River Flood Response Plan

[A— i E— . — v e e e

Devalopment of Threat Recagnitlon Plan for areas that could be severely impacted by

SA1d3 atluvial fan or fiash flooding.
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Table 5
Goals, Objectives and Suggested Actlons (SA)

Goal 2! Protect the community's investment in the Truckea River Flood Management Project and
regicnal flood control infrastructure b

coes Y O 4 dredeee i

lssuas addressad by this goal: 1,2,3 6

mdﬁjective 2a: Manage watershed changes watershéd to an-l..l.l.'e that:

1. There is no un-mitigated increase in the Truckee R

iver Flood Managemgﬁt Project desi'gn base flood
alevation in the central Truckee Meadows.

2. Thera is no un-mitigated Increase in the Truckee River Flood Management Project dasign velume and
peal Fow rate leaving the Truckes Meadows.

3. The potential for flood damage is not sxacerbated for exls'tin_g properties.

Local government adoption and implementation of RWPG Interim Water Poflcies 3.1.b 4
SAZa1 "Floodplain Storaga within the Truckee River Watershed” and 3.1.c - Flaadplain
Storage outside of the Truckee River Watershed"

RWPC completion and focal gavernment adaption of Fﬂlfocdplain Siarage Mitigatien
SA2a2 Plan for southern Washoe County, Includin:g afeas outside of the Truckee River
watershed.

| Objactive 2b: Manage propased changes in watersheds to ensure that If thera is reduced protection from
: existing regional flood control facilities, that the raduction in protection has been mitigated in a watershed
based plan that dogs not exacerbate flood damages.

S - o

SAZbd | RWPC completion and local government adloption { {mplementation of Regional Flood
T i+ Control Master Plan.

Modlfication to jocal government deve Iophent codes mﬁuiri ng the usa of wal:;.rshed
SA2b2 based modeling téols 1o avaluate and mitigate the flead related impasts of changes in
the watershed. :

Objective 2¢: Ensure that regional flood contro! facilities are adequately maintainad to preserve
operational characteristics.

SA 261 | Incorporate evaluation of maintenance congiderations in design criteria for flood control

projecis.

SA2c2 | Local government astablishment of funding mechanism and performance criteria for
©. ? maintanance of fload ¢ontral facilities. '
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Tahle 6
Goals, Objectives and Suggested Actions (SA)

Goal 3: Provide protection to life and property from floeding events through cooperative planning
: and development policies, including cemmon design standards and floodplain management
; ordinances.

L Sp—

_Issues addressed by this goal: 1 3 46,7

Ohbjective 3a: Regionally consistent gurdanca to ftood mntrol design professlonals that is based on {he
bast available technical information.

om v e s s e i it A ke o 1AL SRR 0 0 1 pn—

Local government establishment and funding of & Modeling Technical Advisory
Committee to serve as a an oversight committee to establish standards for, cversee the
devalopment of, and approve mod fications t¢ hydrelogic and hydraulic models for all
developing watersheds in Washoe Counly

Local government development adupt:on and ongoing maintenance of hydrologic and
SA a2 hydraulic modeling of existing and build-out conditions for the purposes of flood control
for all developing waiersheds in Washoe Counly.

i Local govamment adoption of suggested modiflcations to ordinances and development
SA3a3 | codestoensure consistency In floodplain management requirements and to incorporate
i recommendations contained in this strategy (See Section 6.4).

R — o w et

RWRC completion of Update to, and lacal government adoption of Design Manual to
|nc|u[[e the suggestions contained in Section 6.1.

L u e af B A AN AR AN A A SRR SR S P P S
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Table 7

HLLIRIL W o sttt b smenmarmory

Goal 4: Floodplain management strategies that are coordinated with public heailth, water guallty,
water resource, open space, and watershed protectlon programs.

lssues addressed by fhis goal: 88

ObJective 4a: Integrated watarshed managamsnt to achieve the multiple purposes of floodplain damage
reduction, protection of public health, watershed protection, w:éter quality enhancemant, recreation, and
sustainability of water resources,

. Consolidate the many regional watershed management related committass inte a single
SA 42.1 . formal committee with an expanded purpose and focused work plan for integrated
- watarshed management that includes local government staff, stakeholder, and
community membership,

Encourage the usa of publicly owned floodplain storage areas for pubtic benefit when
SA 4a.2 compalible uses can be idantifled. (Exampls’ river access, recreation facilities, trails,
. parks, etc.)

0 .
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Table 8

0 44400 AR AR ILIIL L L1TR BILSIE B 1R800 A1 AR SR ARSI 8 SRS g e s R IR W L 74

Goal 5: Reduce community flood insurance costs to the maximum extent possible through
participation In the Community Rating System

Issues addressed by this goal: 13 )

Objactive 5a: Reduction in flood insurance premiums paid by the community.

A PR e e e r———

Lacal government adopéion of RWPC Regional Floodplain Management Strategy, a pre-
requisite to participation in the Community Rating Systern {CRS).

SA 5a

SA 5a2 Reno, Sparks, and Washoe County application for inclusion In CRS.

Ongoing implementation of flood damage reduction strategias identified in the RWPC
‘' SAbal Regional Floodplain Management Strategy to improve the communities’ standing under
the CRS.

i Encourage local governments to ensure that staff with responsibility for implementation
SA5ad4 | offloodplain management regulations to recaive certfication as Fioodplain Managers
! under a program accredited by the Association of State Floodplain Managers.

[ R L A Rt 0, Rt T T L) VYT wn o
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Table 9
Goals, Objectives and Suggested Actions {SA)W

Goal 6: Develop flood mitigation strategies that are cost effective and low maintanance to the
greatest axtent possible. i .

_Issues addressed by this goal: 5,12

Objective 6a: Consider broad range, of mitigation strategies, including both structural and non-structura

maasures, to reduce overall cost to the cammunity.

. Expand range of possible options for flood damage reduction strategies in RWPC
SA Gai ! Regional Flood Contral Master Plan t& include both structural and non-structural

measures, including acquisition of flocdplain storage areas or areas vulnerable to
flaoding. . :

SA Ba.2 Seok opportunities to develqp multi-purpose flood control facilities that can benefit from

shared construstion and maintenance costs batween programs.

Washoe County Regional Water Planning Commission
Regtonal Floodplain Management Strategy - DRAFT June 9, 2003
G- 14
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7.0 Implementation Plan

The Suggested Actions developed under Section 6 are integrated into a nine-element
Implementation Plan contained in Tables 10 through 18. A number of potential
responsible parties have been identified to take the lead role on various elements. As
the strategies presented in this document are suggestions to local and regional
governing bodies, it will be the task of the respective body to accept the suggestion,
further refine the scope of work to be performed, and identify staff and funding resources
to accomplish the task.

Regional Water Planning Commissien
Regional Flcodplain Management Strategy — DRAFT June 9 2003
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Fioodplain Management Resources:

1.
2.

3.

7.

8.
9.
10.
11.
12.
13.

14.

15.
16.
17.
18.

19.
20.

21.
22.
23.

24.
25.
26.
27.

28.

“A Guide For Community Officials”, FIA 12, December 1993.

“A Unified National Program for Floodplain Management®, 1994, Federal interagency
Floodpiain Managemeni Task, FEMA 248.

“Addressing Your Community’s Flood Problems, A Guide for Elected Officials”,
ASFPM.

All-Hazard Authorities of the FEMA, The Robert T. Stafford Disaster Relief and
Emergency Assistance Act, as amended.

“An Action Plan for Reducing Flood Risk in the West", Western Governors'’
Assaciation, December 1997,

“Answers to Questions About Substantially Damaged Buildings”, NFIP, Community
Assistance Series, FEMA 213.

“Answers to Questions About the National Flood Insurance Program”, FEMA-387, F-
084.

“Avoiding Public Liability in Floodplain Management”, ASFPM, 1989.

“Basics of Community Mitigation”, SM 393.1, April 1998.

*Design Guidelines for Flood Damage Reduction”, FEMA 15.

“Design Manual for Retrofitting Flood-prone Residential Structures”, FEMA 114,
FEMA, NFIP Regulations, Part | and Part Il, Revised July 2001.

FIA-11, January 1995, NFIP Reform Act, 1994, Flood Disaster Protection Act of
1973, HUD Acts of 1968 and 1969.

“Fioodplain Management Guidelines”, E.O. 11988, 43 FR 6030, Water Resources
Council.

“Flood Mitigation Assistance, Guidance”, August 1997, FEMA 299,
“Flood-proofing Non-Residential Structures”, FEMA 102,

“Homeowner's Guide to Retrofitting”, FEMA 312.

“Managing Floodpiain Development in Approximate A Zones, A Guide for Cbtaining
and Developing Base (100-year) Flood Elevations”, FEMA 265,

“Mandatory Purchase of Flood insurance Guidelines”, FEMA 186.

“Manufactured Home Installation in Flood Hazard Areas”, FEMA 85, September
1985.

“Mitigation Success Stories”, four editions, ASFPM

“National Flood Programs in Review”, ASFPM, 2000.

“No Adverse Impact: A Common Sense Strategy for Protecting your Property”,
ASFPM, 2001.

“Planning for a Sustainable Future”, FEMA 364.

“Protecting Building Utilities from Flood Damage”, FEMA 348.

“Protecting Floodplain Resources, A Guidebook for Communities”, FEMA 268.
“Reducing Losses in High Risk Flood Hazard Areas: A Guide for Local Officials”,
FEMA 116.

“Using Multi-Objective Management to Reduce Flood Losses in Your Watershed”,
ASFPM: EPA, 18596.

Communities Implementing Similar Floodplaln Management Strategies:

1.

City of Phoenix, Arizona. TA-18-00: “Flood Hazard and Erosion Management
District”. The new zoning district is intended to be used in those applications where
a natural {or limited structurat) approach to floodplain management is selected.

Regional Water Planning Commission
Regional Floodplain Management Strategy —~ DRAFT June @ 2003
R-1




Pima County, Arizona. "Sonoran Desert Conservation Plan”. The Sonoran Desert
Conservation Plan expands on floodplain management concepts to protact the
region’s unigue natural resourges. The ptan combines short-term actions to protect
and enhance the natural enviranment with long-range planning to ensure that natural
and urban environments enhance each other.

Urban Drainage and Flogd Control District, Denver, Colorado. 1608 sq miles
jurisdictional area, 5 counties, 33 cities and towns:with population of 2.2 million.
Mitigation measures employed: watershed based master planning for build-out
condition, watercourse stabilization in advance of development, regional drainage
criteria manual for local governments, maintenance program far regional facilities.

Fort Collins, Coiorado. Mitigation measures employed: higher regulatory standards
such as hydrology based on fully developad conditions, 0.5 fi instead of 1.0
allowable rise in flaodway. Channel stability studies and erosion buffer Zones.
Master Drainageway Pians for all streams within Urban Growth Area. Floodplain-
property acquisition and structure reiocation.

Trinity River Corridor, North Central Texas. Mitigation measures employed:
walershed modeling based on build-out condition, zero rise in 100 yr base flood
elevation, no net loss in valley gtorage, no increases in erosive water velocities.

Lake County, lllinois. Mitigation measures employéd: floodplain subdivision property
acquisition, countywide flood hazard mitigation plan, sub-watershed maps showing
flood hazard areas, repetitive loss property acquisition program. o

Portland, Oregon. Mitigation measures employed: fioodplain and repetitive logs
property acquisition to increase.flood storage capagity, restore wetlands, create
passive recreational areas, improve fish and wildlife habitat.

Organizations:

1.

Association of State Floodplain 'Managers, 2809 Fish Hatchery Road, Suite 204, .
Madison, Wi 53713-3120. tel: 608 274-0123, website: www.floods.org

Federal Emergency Management Agency, website: www.fema.govffima

Floodplain Management Association, P.Q. Box 50891, Sparks, NV 89435-0891. tel:
775 626-6389, website: www floodplain.org :

Regional Water Planning Commission
Regional Floodplain Managernent Strategy ~ DRAFT June © 2003
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Phoas: (7751 CBT-3600
Fan; [7735) 0E7 288
C-mait: pdwpiniodiyovirail state.nv.ps

Division of Water Planning
DEPARTMENT OF CONSERVATION AND NATURAL RESOURGES

August 14, 2000

Paul Urban

Washoe County Department of Water Resources
4930 Encrgy Way

Reno, Nevada 895024106

Subject: Flood Mitigation Assistance Planning Grant
Dear Paul:

The Division of Water Planning is pleased to award a Flood Mitigation Assistance Planning Grant
to support the floodplain management planning efforts of the Truckee River Flood Management
Coalition. The award in the amount of $37,200 must be used by the Coalition to suppornt
development of a Floodplain Management Plan, which will be adopted by the three sponsors of
the flood management project along the Truckee River. This grani requires a 25% lecal match
($12,400).

The Truckee River Flood Management Coalition has demonstrated 2 strong commitment to
developing a2 Flood Managemem Plan by forming the Floodplain Management Planning
subcommittee. The objective of this committee is to propose 2 plan that protects the long term
effectiveness of the comrunity’s flood management project and provides an outline for restoation
of the natural and beneficial function of the foodplain in the project area.

The Division of Water Planning recommends following the public planning process described in
the NFIP Community Rating Systern. This model is similar to the comimunity based planning
process the Coalition is currently following for designing the Concept Plan. The current committee
process may be eligible for reimbursement under the grant,

I have enclosed the Flood Mitigation Assistance Guidance from FEMA. Appendix C of this
document deseribes the Community Rating Systera Floodplain Management Planning Process.
Included in Appendix F are the financial reporting documents for this program.

Please be advised that by accepting this award you assume certain administrative and financial
respongibilities, found in the Code of Federal Regulations, Title 44, Parts 13 and 14, and must
enter into an Funding Agreement with the Nevada Division of Water Planning. A draft of the




e Amavavay & napgaeiat s iaen
Division of Water Planning
1550 East College Parkway

Suite 142
Carson City, Nevada 89706
(T75) 687-3600 ex 23
fax (775) 687-1288

Please telephone me at ¢775) 687-3600 ex. 23 should you have questions about the application
process. '

Sincerefy,

-/'/17;‘/:?2&/}{:/7% 7 ?7 R
%
~ Jearme M. Ruefer

Program Officer

Floodplain Management Program

pc:  Gregor Blackburn, FEMA Region IX
Naomi 8. Duerr, Administrator

ed




Washoe County
Department of
Waier Resources

4930 Egergy Way
Reng, NV 8953024106
Tel: (773) 934-4500
Fax: (773}934-4610

Regionzl Water
Planning
Commission

Yoting Members:
Bob Firth, Chair
George Shaw,
Vice-Chair

Diana Langs

Lort Williams
Elwond Lowery
CGeorae W. Ball, Ir,
Michuel DeMarting
Bill Isaeff

Spsan Lynn

Voting Alternates:
Greg Dennis

Peter A, Krenkel
Bimie McGavin
Jahn Erwin

Gerry Ernm

Don {Casazza
Charlie Donohue
Johu Gonzales

Noa-Vating
Members:

Johr Palterson
Dale Stransky
Randy Pali
Tracy Taylor
Kim Groenewald
Don Casazza
Bryan Tyre

Bilt Carios
Harry Fahnestock

Non-Voting
Alternates:
Steve MeGoff
Tim Hay
Torm Porta
Jason King

Steve Bradhurst
Director

Jim Smitherman
Water Management
Planner Coordinator

Department of

Water Resources

AGENDA

MEETING OF THE
Regional Water Planning Commission
Washoe County Commission Chambers
1001 East Ninth Street
Reno, Nevada

Wednesday, September 19, 2001
1:30 DETERMINATION OF QUORUM

APPROVAL OF AGENDA -

REVIEW, AMENDMENT AND APPROVAL OF MINUTES

Approval of minutes from the J uly 25 and September 5, 2001 meetings.
/8

PUBLIC COMMENTS (Three-minute ttme limit per person, limited to items not
listed on the agenda.)*

COMMISSION ITEMS* (Unless otherwise listed with a topic description, this
portion of the agenda is limited to announcements and discussions of items proposed
for action at future meetings.)

BUSINESS ITEMS OF THE DAY

1. Discussion and possibie approval of a request by the Truckee River Flood
Management Coalition Steering Committee for the Regional Water Planning
Commission (RWPC) to coordinate the development of the Regional Floodplain
Management Plan - Jeanne Ruefer — 15 minutes.

2. Review and possible approval of a Regional Water Plan Update Schedule and
reconimendation to the Board of County Commissioners for its adoption — Jim
Smitherman — 15 minutes.

3. Review of UNR Farms effluent re-use pipeline expansion to determine if it is in
conformance with the regional water plan — Greg Dennis — 20 minutes.

4. Review and possible approval of voting results from the 9-5-01 RWPC meeting
during which the priorities list was amended — Jim Smitherman — 10 minutes.

5. Review of Regional Water Plan chapters 6 and 11 and recommend for update —
Jim Smitherman — 20 minutes.

6. Workshop on the Steamboat Creek Restoration Program— Sandi Gotta, District
Manager, Washoe/Storey Conservation District — 1 % hours. *

Natas: Hems on the agenda without a time designation may not necessarily be considered in the order in which they appear.
The Commission may take action oul any of the aclion items listed,

Facilities in which this meeting is being held are accessible to the disabled. Persons with disabilities who require
special aceommodations or assistance (e.g. sign language interpreters or assisted listening devices) at the meeting
should notify the Washoe County Department of Water Resources, at 954-4645, 24 hours prior b0 the megting.

In accordance with NRS 241.020, this agenda closes three {3} days prior o the meeting date. Only items of interest
and not requiring Commission action may be added to the agenda within the three-day period. This agenda has been
posted al the following locations: Washoe County Administration Building (1001 E. 9th Street), Washoe County
Clerl's Office-Courthouse (Courl and Virginiz Streets). Washoe County Library (301 South Center Street), Sparks
Justice Court {630 Greenbrag Drive), and the Washag County web site.




STAFF ITEMS *

(Unless otherwise listed with a topic description, this portion of the agenda is limited to
announcements and discussions of items proposed for action at future meetings.)
COMMISSION ITEMS* :

(Unless otherwise listed with a topic description, this portion of the agenda is limited to
announcements and discussions of items proposed for action at future meetings.)

Agenda Committee Report: Summary, discussion and possibie action regarding proposed agenda
items for future meetings ~ Committee Chairman — 3 minutes.

ADJOURNMENT

*Indicates a non-action item,

Notes:

Iterns on the agenda without a time designation Tay not necessnnly be considered in the order in which they appear. The Comm:ssmn
may take action on any of the action iterns listed.

Facitities in which this meeting is being held are accessible to the disabled. Peorsons with disabilities who Tequire -special
accommodations or assistance (¢.2. sign language interpreters or assistcd listening devices) at the meeting should notify ghe Washoe
County Department of Water Resources, at 9544665, 24 hours prior to the meeting.

[n accordance with NRS 241.020, this agenda closes three (3) days prior to the moeting date. Only iterns of interest and not requicing
Commission action may be added to the agenda within the three-day pericd. This agenda has been posted at the following lecations!
Washoe County Adriinistration Bmld:no (1001 E. 9th Street), Washoe County Clerk's Office-Courthouse (Court and Virginia
Streets), Washoe County Library {301 South Center Street), Sparks Justice Court (630 Greenbrag Drive), and the Washoe County web
site.

-
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Department of
Water Resources
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Reno, NY 895024106
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Fax: (775)954-4610

Regional Water
Planning
Commission

Yuting Members:
Bob Firth, Chair
George Shaw,
Vige-Chair

Diana Lengs
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AGENDA ITEM 1

September 19, 2001

TO: Regional Water Planning Commission (RWPC)

FROM: Jeanne Ruefer, Water Resources Planning Manger

SUBJECT: The Truckee River Flood Management Coalition Steering Committee
requests having the RWPC coordinate the development of a floodplain
management plan.

BACKGROUND

The Sponsors of the Truckee River Flood Management Coalition are interested in
developing a Flood Mitigation / Floodplain Management Plan. This is-needed to
assure that the flood management project that is eventually agreed to and built will
remain viable and continue to provide the full 100-year flood protection it 1s being
designed to do. It is recognized that if development is done in a way that increased
peak flows or storm runoff volume above what occurs naturally, the amount of
protection from a flood project is diminished. A floodplain management plan,
developed and implemented in coordination with the existing policies of the local
sponsors, will provide a higher level of flood protection throughout our region.
Development and implementation of a floodplain management plan has the added
benefit of being eligible for credit under the Community Rating System, thus reducing
the cost of flood insurance in our community.

The Steering Committes of the Truckee River Flood Management Coazlition has
recommended that the Regional Water Planning Commission oversee the development
of the Floodplain Management Plan on behalf of the project sponsors. Control of
floods and management of stormwater, is one of the required elements defined in the
RWPC’s enabling legislation (NRS540A 140).

The Federal Emergency Management Agency (FEMA) has funds to do floodplain
management planning available through the Flood Mitigation Assistance Program.
These funds are available in the form of a pass-through grant from the State Division
of Water Resources (DWR). The grant is provided on a cost share basis, with the
local share covered by staff time as in-kind contribution. RWPC participation would
have no financial implications.

The role of the RWPC would be to implement the public planning process and
administer plan development, including solicitation of proposals from outside
consultants. The attached document descrbes the Flood Mitigation Planning approach
in detail.




SCOPE OF WORK

The Cities of Reno and Sparks and Washoe County have agreed to act as Sponsors of the
Truckee River Flood Management Project (Project). The Sponsors are interested in developing
and implementing a Flood Mitigation/Management Plan to reduce the risk of flood damages
throughout the communities of Reno, Sparks and the unincorporated area of Washoe County.
The Sponsors will undertake the following tasks.

Task 1, Coordination with Public Stakeholders and Gther Agencies '
This task will include contacting stakeholders from the public and other local, state, and federal
agencies. The Truckee River Flood Management Coalition is an existing stakeholder group that
will be utilized for this planning process. This task will include development of a Floodplain
Management Planning Committee, and coordination with the local Community Development,
Public Works, and Planning Departments of the three Sponsors.

Task 2, Flood Hazard Inventory

This task will include identifying flood prone areas throughout the community, using FEMA
Flood Insurance Rate Maps (FIRMs), known flood hazards that may not show up on the FIRMS,
and localized drainage problems. This task will result in a description and assessment of the
ficod hazard. : ' '

Task 3, Problem Identification

This task will include an evaluation of the number of homes, businesses, critical facilities, and
infrasiructure affected by flood hazard. - An assessment of predicted damages will be performed.
If the HAZUS database s available for flood damages, it will be used. Master plans of the
communities will be evaluated for future land use.

Task 4, Review of Mitigation Strategies
The following mitigation measures will be evaluated for feastbility:

Preventive measures, including planning and zoning, open space preservation, building
code changes, stormwater management, and drainage system maintenance;

Property protection measures, including relocation, :acquisition, and retrofitting;
Structural measures, including detention, channel modification, and storn sewers;

Natural resource protection, including wetlands management, best management practices,
and erosion and sediment control; and

Public information programs, including outreach projects, technical assistance, real estate
disclosure, and environmental education programs.

This task will evaluate feasibility using the following criteria: Technical feasibility;
supportive of goals and objectives; cost; environmental feasibility; supportive of multiple
objectives; and compliance with regulations.




Task 5, Plan Preparation
The results of Tasks 1 through 4 will be summarized in a report, which will include the

following:
1. A description of how the plan was developed, including background and reasons
for the plan, and the public input process.
2. Recommendations for action, defining what will be done, by whom, a schedule,
and potential funding sources.
3. A budget for implementing the recommendations.
4, A schedule for implementation.
Task 6, Plan Adoption

The plan will be presented to the three sponsors, and the sponsors’ planning agencies for
conformance review and adoption pursuant to local codes and requirements,

Schedule -

Tasks 2 through 6 will be conducted sequentially. Thus the total project will require 12 to 18

months to complete. -

Task 1, Coordination with Public Stakeholders and Other Agencies, is ongoing,

Tasks 2 and 3, Hazard Inventory and Preblem Identification, have begun, and will require
approximately six months to complete.

Task 4, Review of Mitigation Strategies, will require approximately four months.

Task 5, Plan Preparation, will require approximately three months. '

Task 6, Plan Adoption, wiil require three to six months to complete.




REGIONAL WATER PLANNING COMMISSION

MINUTES
- September 5, 2001

The regular meeting of the Regional Water Planning Commission was held on Wednesday,
September 5, 2001 at 1:30 p.m., at Washoe County Commission Chambers, 1001 East Ninth

Street, Reno, Nevada.

DETERMINATION OF QUORUM

Charrman Firth called the meeting to order at 1:35 p.m.

Voting Members present:

Bob Firth

Bill Isaeff

George Shaw

Michael DeMartini (arrived at 1:45 pm)
Diana Langs

Susan Lynn

Lori Williams

Elwood Lowery

George Ball, Jr.

Voting Membets absent:

None
Non-Voting Members present:

Kim Groenewold
Randy Pahi
Tracy Taylor
Bryan Tyre

Non-Voting Members absent:

Bill Carfos

Harry Fahnestocl
John Patterson
Dale Stransky

Yoting Alternates present:

Charlie Donohue
Birnie McGavin

Voting Alternates absent:

Don Casazza
Greg Dennis
Gerry Emm
John Erwin-
John Gonzales
Peter Krenkel

Non-Voting Alternates present:

None

Non-Voting Aliernates absent:

Jason King
Tim Hay
Steve McGoff
Tom Porta

Staff members Present:

Steve Bradhurst (arrived at 4:15pm)
Jeanne Ruefer

Jim Smitherman

Mike Widmer

Debra Carr

Jim Bames, Legal Counsel




Minutes of Meeting of September 5, 2001 : 2

APPROVAL OF AGENDA

Jim Smitherman made a request {o reverse the order of Agenda Item 2 and 3. There were no
objections. '

COMMISSIONER LANGS MADE A MOTION TO APPROVE THE AGENDA AS
AMENDED. THE MOTION WAS SECONDED BY COMMISSIONER SHAW, AND
CARRIED UNANIMOUSLY.

PUBLIC COMMENT
None
COMMISSION ITEMS

Chairman Firth stated he had received two letters of appointment. The first stated the Sparks
City Council and the Reno City Council had appointed Susan Lynn to replace Mike Buschelman
as a voting member to the RWPC.

The second letier, from the Division of Environmental Protection, appointed Randy Pahl to the
RWPC to replace Adele Basham, with Tom Porta remaining as his alternate.

Commissioner Isasff stated the cities of Reno and Sparks had identified a candidate to fill the
voting alternate position for the Environmental seat on the RWPC, and hoped to have that
position filled by the end of September.

Commissioner Isaeff announced he had submitted his resignation to the City of Sparks, effective
November 2, due to his retirement.  He would also submit a resignation to the RWPC, effective
October 5, so that his replacement, Wayne Sidell, could be designated on Monday, October 8.
Commissioner {saeff’s last RWPC meeting would be on October 3.

BUSINESS OF THE DAY
AGENDA ITEM 1

Request to recornmend that the Board of County Commissioners approve funding for a
Watershed Protection Program for Truckee River Tributaries,

Mike Widmer, Departinent of Water Resources, acknowledged Sandy Gotta and Sue Donaldson
of the Washoe Storey Conservation District and University of Nevada Cooperative Extension,
respectively , who had assisted on this proposal and would be key members of the program if
approved.

Mr. Widmer reviewed the purpose of a Watershed Protection Program, and listed the watersheds
in this study. He stated this program would augment three other programs currently in progress:
the South Truckee Meadows General Improvement District, the Nevada State Health Division’s
Source Water Protection Program, and Carollo’s WARMEF model.
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Mr. Widmer reviewed the background of the program, how assessment was - done, the
management plan development, goal setting, and management and operations from his staff
report dated August 27, 2001. He also discussed the implementation, scheduling and budget of
the program. The total budget requested for the assessment and management plan development
had been $175,000, but upon further review, Mr. Widmer felt water quality samplmg lab costs
could be reduced by approximately $20 000, :

Commissioner Lynn asked if the water sampling in the summer would be adequate since the
water level was so low. Mr. Widmer stated he would do one round of sampling as soon as
possible, and another one during the spring snowmelt runoff. Ms. Lynn asked if the program
would pay Washoe Storey Conservation District and the Cooperative Extension out of the
budget. Mr. Widmer said that was correct.

Commissioner Isaeff asked who would do the water quality sampling, and why Mr. Widmer felt
he could reduce the cost by $20,000. Mr. Widmer explained that Department of Water
Resources staff would do the sampling, and money could be saved by not doing lab tests on
mnorganic substances, which was very expensive. Commissioner Isaeff also requested that, in
addition to the Washoe County CAB’s and Reno NAB’s, the Sparks Citizen Advisory Council
be included in public presentations. Mr. Widmer assured him the CAC would be included.

Chairman Firth asked if the South Truckee Meadows creeks had been analyzed, and if an update
could be presented to the RWPC soon. Mr. Widmer stated those creeks were in the process of
being analyzed. Chairman Firth asked what the capital expenses were in the budget. Mr.
Widmer explained they were for lab analysis, publication costs, and presentations. : Chairman
Firth asked the total amount being requested for the program. Mr. Widmer said it was $175,000.
(Later revised to $155,655.} Jim Smitherman said it would come out of the $422 000 available
budget.

Charlie Donohue thanked Mr. Widmer for the complete and thorough proposal, which he had
requested. He also said the timing of the water sampling was critical, and suggested the land use
compilation and watershed assessment be done before the water sampling. Mr. Donohue also
requested that the Real Estate Association and developers be included in the public agencies
involved in this program, since many of the creeks flowed through private property.

Commissioner Lynn suggested including the watersheds upstream of the state line, where many
crecks originate. Mr, Widmer said he would contact the community of Truckee and would
coordinate activitics with them.

Randy Pahl stated the Nevada Division of Environmental Protection (NDEP) was in favor of this
program, and was very interested-in TMDL’s and assessmerits on impajred- streams. This
program ‘would help the NDEP with its assessments, Commissioner Lynn asked if the state
could help fund this program; Mz. Pahl said he would ask.

Bryan Tyre pointed out that on the hist of prionties for the RWPC, Item No. 2, Watershed
Protection Program, had a cost estimate of $15,000, and if this program would cover that item or
any other items on the priority list. Mr. Widmer said the proposal would cover the: Watershed
Protection Program item, and also cover ltem No. 12 and possibly Item No, 12, Mr. Smitherman
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said the §15,000 for the watershed program was only to cover a review of work being done by
other agencies.

Commussioner Isaeff asked the total dollar amount being requested. Mr. Widmer said he could
reduce it to $155,655 due to savings on lab costs.

COMMISSIONER ISAEFF MADE A MOTION TO APPROVE THE WATERSHED
PROTECTION PROGRAM AND FUNDING IN THE AMOUNT OF $155,655, SECONDED
BY COMMISSIONER LANGS.

Commissioner Lynn asked that the maker of the motion consider amending it to request funding
from the State of Nevada.

COMMISSIONER ISAEFF AMENDED THE MOTION TO INCLUDE REQUESTING
MONEY FROM THE STATE OF NEVADA, IF IT . WOULD NOT DELAY THE START OF
THE PROJECT; SECONDED BY COMMISSIONER LANGS. THE MOTION CARRIED
UNANIMOUSLY.

REVIEW, AMENDMENT AND APPROVAL OF MINUTES [Taken out of agenda order.]

COMMISSIONER LYNN MADE A MOTION TO APPROVE THE MINUTES OF THE
AUGUST 1, 2001 MEETING AS POSTED. THE MOTION WAS SECONDED BY
COMMISSIONER SHAW, AND CARRIED UNANIMOUSLY.

Chairman Firth aslced that approval of the minutes of the July 25, 2001 meeting be postponed
until the next meeting, as they had been sent in a previous packet and Commissioners wanted to
review them again. Mr. Smitherman said they would be sent out in the next packet.

AGENDA ITEM 3 [Taken out of agenda order, see Approval of Agenda.]

Review of RWPC Priorities List and Budget for amendment or approval,

Chairman Firth asked Jim Smitherman to review the process the Commission would follow on
the priemnty list.

Jim Smitherman stated the prioritization list was being done at this time because it would help to
guide the use and expenditures of the Regional Water Management Fund, and guide staff in the
Regional Water Management Plan review and update process.

Mr. Smitherman stated he had compiled a table of the December 2000 priority list, with the first
ten items in order of importance, and the remaining items listed in no particular order. He
explained the rest of the table, and how the Commissioners would vote on the priorities for this
year. He asked for suggestions for adding items under the Project Activity column, which would
help him in updating the Plan.

Mr. Smitherman read each item on the priority list, and the Commissioners asked questions and
made suggested changes. Chairman Firth suggested finishing the priority list first, and then
deciding the budget of each item.
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Changes to the list were as follows:

o Item 1 was divided into two parts, with sentences one and thres becoming part a, and
sentences two and four becoming part b. Under the CIP column, the word “improvements”
was changed to “planning” on the last two items, and the Truckee River Flood Plan was
added under the Project Activity column.

+ It was suggested on Item 2, Watershed Protection, that South. Truckee Meadows creeks,
Steamboat Creek, Evans Creek, and the WARMF mode! be added under the Project Activity
column.,

Commissioner Lynn asked if these items would be prioritized on the amount spent or, if already
approved, should they remain on the list. Mr. Smitherman asked that items be prioritized based
solely on their merits, and that budgetary amounts be assigned later. Chairman Firth said Item 2,
Watershed Protection, was already in progress and should be taken off the list. Mr. Smitherman
suggested the Commussion look ahead to implementation of a Watershed Protection
Management Plan, and if this item were dropped off the list now, it might have to be put back on
the list in the future, Commissioner Williams had a concern about taking this off because
everything that needed to be funded might not be known until Mike Widmer’s study was
completed, and keep the priorities separate from the funding. Commissioner Langs agreed.

e Jtem 3: The word “Fund” was changed to “Identify” non-structural water quality
improvements. : '

Charlie Donohue asked whether the RWPC could fund projects, and asked staff to clarify that
before the wording was changed. Mr. Smitherman said he would review the record for a legal
opinion on that. Chairman Firth said the understanding was that actual improvements could not
be funded, but planning could be funded. Commissioner DeMartini said he thought the
legislature had made a change on that ruling. Mr. Smitherman would research this.

e Jtem 6: The word “Analyze” was added to the beginning of the sentence, and “in Mount
Rose” was taken out of the sentence aud added as a bulleted item undemeath.

Mr. Smutherman said he had a copy of a report on this item, and would have copies made and
distributed to all the Commissioners.

* Jtem 10: The item was changed to read, “Emergency water supply projects.” Under the
Project Activity column, the project completion date should be corrected to 2002.

» Jtem 11: Change the SPPC reference to TMWA.

» Items 12 and 13: These items were incorporated under the Watershed Protection Program,
and dropped as individual items.

J

2
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e Item 14: Commissioner Ball stated a test program had been completed by Jensen, and asked
staff to talk to Jim Arden about the report on the study.

s Item 23: This was incorporated into the other facility plans, and was dropped as an item.
s Tiem 25: Wording was changed to read: “Policies and procedures for flood control projects.”

Chaimman Firth said projects were done on a case-by-case basis. Jeanne Ruefer commented that
she would prefer that flood control be Jocked at from a more holistic perspective, instead of on a
case-by-case basis. Chairman Firth stated each drainage basin was so different that he wondered
if generalities could be applied to all of them. Ms. Ruefer envisioned a committee that would
develop an overall vision of what flood control should be on a regional basis. Chairman Firth
suggested listing this item as “flood control guidelines.” Ms. Ruefer agreed.

e Jiem 27: Chairman Firth said this would be included under the Spanish Springs study, and
suggested it be more generic. The wording was changed to “Options for overly dense septic™
with other items bulleted below.

+ Item 28: Greg Dennis stated this plan was well underway, and a report would be given soon.
This item was dropped from the list.

Three additional items were proposed and added to the list: Conjunctive Use (Greg Dennis),
completion of the Truckee River Flood Plan (Susan Lynn); and an Interlocal Agreement between
counties on both sides of the Truckee River regarding joint planning efforts (Bill Isaeff).

With no other changes or additions to the list, Chairman Firth announced it was time to start the
voting process. Before he recessed the meeting, he recognized Steve Bradhurst, the new
Director of Water Resources for Washoe County replacing Ed Schmidt. Chairman Firih
welcomed Mr. Bradhurst, stating he was a former Washoe County Commissioner and had
extensive water planning experience.

Steve Bradhurst thanked Chairman Firth for the welcome, stating he was very pleased with the
work of the Regional Water Planning Commission. As a Reno resident since 1969, Mr.
Bradhurst was honored to work with the Commissioners and the great staff in his department.
He pledged to do everything he could to work cooperatively with TMWA.

Chairman Firth called a recess at 3:40 p.m. so that the changes could be made to the chart and
Commissioners could vote. Fifteen Commissioners and alternates voted, and the meeting
reconvened at 4:15 p.m.

[Commissioner Langs did not return after the recess.f

AGENDA ITEM 2 [Taken out of agenda order, see Approval of Agenda.]

Review and possible approval of updated Regional Water Planning Commission (RWPC)
Policies and Procedures, which include specifications for the Conservation Committee.
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Jim Smitherman referred to page 5 of the Pohcies and Procedures in the packet. The underlined
text under The Advisory Committee-on Conservation was the proposed addition requested by the
Commission setting the number on the committee, terms, purpese, and meeting schedule.

Chairman Firth suggested changing the Committee to a minimum of five members and up to
seven members. Commissioner Isagff asked that it state a majority of the Committee would be
RWPC members. Comimissioner DeMartini asked if a majority of those attending a given
meeting had to be RWPC members in order to have a quorum. Chairman Firth said only one
member he had chosen was not an RWPC member, so that would not be an issue at this time.

Mr. Smitherman also suggested édding that the Chair of the RWPC would appoint the
Chairperson of the Advisory Commiitee, Chaimman Firth agreed.

Commissioner Isaeff said that on page 1, under Elegtion of Officers, the same staternent was
repeated under Election of Officers on page 3, and recommended deleting it from page 1. He
also suggested deleting the sentence stating, “the Past Chairman will serve as the Recording
Secretary,” and replace it with “the Water Resources Department will provide the Recording
Secretary.”

Commissioner Isaeff also suggested, on page 4, under Committees, under Purpose, paragraph 2,
the words “Regional Water Authority” were not clear. Mr. Smitherman said he assumed that
referred to the Board of County Commissioners, and if so, the wording should be changed to the
“Regional Water Management Agency.” '

COMMISSIONER WILLIAMS MADE A MOTION TO APPROVE THE POLICIES AND
PROCEDURES WITH THE CHANGES SUGGESTED BY THE COMMISSIONERS AND
STAFF. THE MOTION WAS SECONDED BY COMMISSIONER BALL, AND CARRIED
UNANIMOUSLY. '

Chairman Firth announced the appointees to the two committees. For the Committee on
Jurisdiction and Agenda, the Vice-Chair of the RWPC, George Shaw, wouid become the Chair.
The other members were John Gonzales, Diana Langs, Greg Dennis, and Bryan Tyre.

For the Advisory Committee on Co?:servation, Chairman Firth said Susan Lynn had graciously
agreed to be the Chairperson, and the other members so far were Diana Langs, Catherine James
(an employee of TMWA), Harry Fahnestock, Bill Carlos, and Joan Lambert. He said there
might be one additional appointment.

Chairman Firth also referred to the informational item in the packet, an update on the funding
and budget. Commissioner Ball asked if $§422,337 was the amount not commitied, and if the
money approved today on the Watershed Protection Plan for $155,000 would come from that
money. Chairman Firth said that was correct.

Chairman Firth asked what the quarterly payment was to the Department of Interior. Mr,
Smitherman said he thought it was for the North Valleys Hydrographic Basin Study, done in part
by the US Geological Survey, but would check on it and report back to the Commission.
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Chairman Firth also asked what the payments to Intermountain Environment were, and asked for
clarification at the next meeting.

AGENDA ITEM 3 [Continued]
Review of RWPC Priorities List and Budget for amendment or approval.

Chairman Firth called for the results of the voting on the Priority List. Mr. Smitherman read the
new top ten priority items to the Commissioners, as follows:

No. 1 - Watershed Protection Program (Old Item 2)

No. 2 — Accelerate Meter Retrofit Program (Qld Item 5)

No. 3 - Update Base Case Conservation Plan (Cld Item 4)

No. 4 — Quantify effect of runoff in urbanized areas as to flood potential, ground water recharge,
and water quality. Coordination of surface water quality and floodplain management plans. (A
portion of Old Item 1)

No. 5 - Utilize dual water systems for water quality standard compliance (Old Jtem 15)

No. 6 — Analyze domestic well conflicts related to over pumping of groundwater (Old Item 6}
No. 7 — Investigate solution to over pumping of groundwater (Old Item 21)

No. 8 — Conjunctive Use (New Item)

No. 0 - Inclusion of Natura] Recharge Analysis in land-use planning (Old Item 7)

No. 10— Coordinated planning between counties on both sides of the Truckee River (New Item)

Mr. Smitherman stated he would update the table prior to the next RWPC meeting. Chairman
Firth thanked Mr. Smitherman and Debra Carr for their work on this item.

Mr. Smitherman gave an update on the Regional Water Management Plan. He said the statute
stated that the Plan had to be reviewed and updated before its fifth anmiversary of adoption,
which will be February 24, 2002. After the RWPC review, a report is then made to the Board of
County Commissioners (BCC). Mr. Smitherman said he would review the Plan chapter by
chapter with the committee he had formed, and bring recommendations back to the RWEC at
cach meeting. After it was reviewed, it would take six months to complete the update and
present the amendments to the BCC. Amendments would then go to the Regional Planning
Commission for conformance review. Mr. Smitherman said if the schedule was adhered to, the
Plan should be completed by January 2003, Mr. Smitherman said this proposal had to be acted
upon at the next meeting.

Chairman Firth said this would be on the next agenda as an action item.

STAFF ITEMS

Jim Smitherman gave an update on the Toilet Retrofit Program. At this time the staff had
processed 61 applications, and the public information program would begin soon. Rebate checks

shouid be issued within a week. The website address is: www.co.washoe.nv.us/utilties, then go
to the button “Toilet Rebate.”
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Commuissioner Isaeff suggested a great press release for publicity of the program would be to
take a photo of the first rebate check being handed out to the recipient. Mr. Smitherman said he
would follow up on that suggestion.

Mr. Smitherman reported that at the last Board of County Commissioner’s meeting, the
emergency water supply contract was approved, as well as a letter opposing the repeal of the
plumbing standards in the Energy Policy Act.

Mr. Smitherman asked Jeanne Ruefer to give an update on the action taken by the Reno City
Council regarding the Evans Creek-dam. Ms. Ruefer said the Council heard the recommendation
from its staff on Wednesday, August 29, which was to.perform an exiensive altemative analysis
study of flood control projects in the Evans Creek arga, including another look at the dam. She
stated there would be a facilitated process by the West University Neighborhood Advisory Board
(NAB), and Washoe County had been asked to participate.

COMMISSION ITEMS

Bryan Tyre stated that on July 235, the District Health Department approved the revision to its
regulations governing on-site wastewater disposal to require a five-acre minimum lot size for
new subdivisions that employ on-site sewage disposal. The first four lots will still be one-acre
minimum, but any number of lots after that will be a five-acre minimum. He said no existing
lots would be affected, and that the. District Board of Health could approve smaller acreages if a
landowner could prove impacts on groundwater would be reduced.

Agenda Committee Report

George Shaw reported the following items would be on the next agenda:

1. Workshop on Steamboat Creek — Sandy Gotta

2. Regional Water Plan Update — Jim Smitherman

3. Conformance review from the Clty of Reno regardmg the effluent re-use plpelme at UNR
Farms.

4. Approve administration of a Federal pass-through grant for floodplain management.

ADJOURNMENT
There being no further business, Chairman Firth adjourned the meeting at 4:50 p.m.

Respectfully submitted,
Katherine McShane, Recording Secretary

Approved by Commission in sessioﬁ on Sff ’?L(hx éfr / ? , 2001.

steve Bradhurst, Secretary to the Commission
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Apnl 22, 2002

Dear Truckee Meadows Stakeholder:

The Washoe County Regional Water Planning Commission is undertaking a project to
develop a Floodplain Management Plan for the urbamized area of southern Washoe
County, to include the Truckee Meadows, Washoe Valley, Spanish Springs, North
Valleys, Sun Valley, and Cold Springs. The Floodplain Management Plan will cover
areas both within and outside of the Reno and Sparks incorporated city limits.

The primary purpose of the Floodplain Management Plan is to develop a community-
wide consensus plan to reduce the risk of flooding through the implementation of both
structural and non-structural measures. Examples of structural measures include the
proposed North Spanish Springs Stormwater Project and the Truckee River Flood
Control project, currently undergoing a community-wide planning effort. Non-
structural measures may include items such as recommended building code
meodifications, drainage system maintenance, and open space/floodplain preservation.

The planning process will recognize the unique needs of each jurisdiction while
promoting better understanding of regional flood control issues and developing
complementary watershed management strategies. Recognition of the linkages that
exist between flood protection, preservation of water quality, enhancement of water
supplies, and open space planning will also be explored in the development of flood
mitigation sirategies. '

As the Reno metropolitan area continues to grow, it is essential that the community
implement coordinated floodplain management planming to ensure that the flood control
facilities currently under design will continue to be viable for future generations. The
community tnvestment in these facitities is tremendous. The estimated cost of the
Truckee River Flood Control project alone is $260 million.

It is with these issues in mind that you are invited to participate in the development of
the Floodplain Management Plan. Attached is an agenda for the kick-off meeting to be
held Monday, April 29" 2002 at the Washoe County Department of Water Resources, ,
4930 Energy Way, Reno, Nevada.

If you have questions regarding this project or would simply like to ensure that you are
included in ongoing project correspondence, please don’t hesitate to contact either
myself or Lisa Haldane, Project Facilitator, at (775) 425-5777, email:

haldane{@caglencsteng.com.

Sincerely,

Jeanne Ruefer
Water Resources Planning Manager
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MAP 3
Policy 1.1.8

Version 7 (04-24-02)

2002 REGIONAL PLAN

Development Constraints

Truckee Meadows
Service Areas (TMSA)

Playas
pasmEel  Water Bodies

§ Public Land (Constrained)

Slope Percentage

"] < 15% {Unconstrained)

15% - 30% (Managed)
I > 30% (Constrained)

Truckee Meadows

¥ Regional Pl

uﬁ._n.—_u_._ Reservatiol

%

Truckee Meodows Reglonal
Planning Cormmission
Recanmended for Adaption 4/2502

& y) 6 Miles
[ a— — | — —— —— — =
Scale |™ - & Miles
Mote: The stale and configuration of ait | Afanmation shown havean are approximate

aply and are not intended 351 guide for design or sarvey wark. Repraguction is not
permitted without priar written permession frem the Truekee Meadows Regionab

Planning Agancy.

—~—




2002 REGIONAL PLAN

MAP 1
Policy 1.1.3, 1.1.4, 1.1.5, &3.3.1

Adopted May 9, 2002
Armatnded Fab. 13, 2003. (6.1)

Truckee Meadows Service
Areas (TMSA)

TMSA Study Areas

Unincorporated Areas

Spheres of Influence (SOl}

't Truckee Meadows
. ¥ Service Areas {TMSA)

Spheres of Influence (SOI) per policy 3.3.1

Reno

: i Sparks

Unincorporatad Areas where
communities may be designated
in the Washos County
Comprehensive Plan.

TMSA Study Areas per pelicy 3.3.2
(See Appendix 7, Table 1, with
{isting of parcel numbers)

TMSA Study Areas

S0! Study Areas that may affect
5 TMSA but are not included in TMSA
Study Areas (Policy 3.3.2)

California
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MUNICIPAL CODE City of RENO, NEVADA Codified through Ord. No. 5360,

enacted July 9, 2002, (Supp. 2002-1, Update 1)
Title 12 PUBLIC WORKS AND UTILITIES*
CHAPTER 12.24. FLOOD HAZARD ARFAS*

CHAPTER 12.24. FLOOD HAZARD AREAS*

*Cross references: Trailer parks, Ch. 4.54; civil emergencies, Ch. 8.34; health
and sanitation, Tit. 10; buildings and construction, Tit. 14; mobile home
subdivisions, Ch. 18.12.

———=—==Art. [. In General .

Sec. 12.24.010. Purpose and authority

Sec, 12.24.020. Definitions

Sec. 12.24.030. Lands to which this chapter applies

Sec. 12.24.040. Basis for establishing flood hazard areas and limited flooding areas
Sec. 12.24.050. Compliance

Sec. 12.24.060. Abrogation and greater requirements

Sec. 12.24.070._ interpretation

Sec. 12.24.080. Warning and disclaimer of liability

Sec. 12.24.090. Letter of map amendment

Art. Il. Permit

Sec. 12.24.100. Building and/or grading permit required
Sec. 12.24.110. Responsibilities of the owner or developer
Sec. 12.24.120. Responsibilities of the city

Art, lll, Provisions for Flood Hazard Reduction

Sec. 12.24.130. Standards of construction

Sec. 12.24.140. Standards for alluvial fans

Sec. 12.24.150. Standards for utilities

Sec. 12.24.160. Standards for subdivisions

—_— e M e e e i T e

subdivisions
Sec. 12.24.180. Floodways

Sec. 12.24.185, Closed intermittent iakes, restrictions
Art. IV. Penalties
Sec. 12.24.190. Penalties for violations

ARTICLE I. IN GENERAL

Sec. 12.24.010. Purpose and authority. | 224 -1

http://fws.municode.com/CGI-BIN/om_isapi.dll?infobase=11467 nfodcrecord={2FFF}&softpage=... 10/9/2002




MUNICIPAL CODE City of RENO; NEVADA Codified through Ord. No. 5360,

[

enacted July 9, 2002. (Supp. 2002-1, Update 1)
Title 12 PUBLIC WORKS AND UTILITIES*
CHAPTER 12.24, FLOOD HAZARD AREAS*
ARTICLE I, IN GENERAL |

Sec. 12.24.010. Purpose and authoritv.

Sec. 12.24.010. Purpose and authority.

The purpose of this chapter is to safeguard the public heaith, safety and welfare
by establishing guidelines and requirements for development of property within
areas determined to be subject to flood damage. The requirements set forth
herein are authorized by NRS Ch. 278.

(Ord. No. 3153, § 1, 1-9-84; Ord. No. 3529, § 1, 6-22-87; Ord. No. 4418, § 1, 8-
23-94)

Sec. 12.24.020. Definitions.

Uniess specifically defined below, ‘words or phrases used in this chapter shall be
interpreted so as to give them the meaning they have in common usage and to
give this chapter its most reasonable application. The following words and
phrases when used in this chapter shall have the meanings respectively ascribed
to them:;

Alluvial fan is an area subject to flooding when the floodplain is comprised of a
series of low flow channels where sediment accompanies the shallow flooding
and the unstable soils scour and erode during a floeding event.

Architect is a registered professional architect in the State of Nevada.

Area of shallow flooding is an area within the flood hazard area designated as an
AQ or VO Zone on the flood insurance rate map (FIRM). The base flood depths
range from one to three feet; a ciearly defined channel does not exist; the path of
flocding is unpredictable and indeterminate; and, velocity flow may be evident.

Base flood is the flood having a one percent chance of being equalled or
exceeded in any given year. | | :

Closed intermittent lake means a substantial enclosed area that contains water on
an intermittent basis without a means of outlet,

Development is any man-made change to improved or unimproved real- estate,
including but not limited to buildings or other structures, mining, dredging, filling,
grading, paving, excavation or drilling operations. :

12.29-2
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Engineer is a registered professional engineer in the state.

Flood or flooding is a general and temporary condition of partial or complete
inundation of normally dry land areas from:

(1) The overflow of inland waters and/or
and/or

_(2) The unusual and rapid accumulation of runoff of surface waters from
any source.

Flood boundary floodway map is the official map on which the Federal Insurance
Administration has delineated both the areas of flood hazard and the floodway.

Flood hazard area is the area designated as being flooded by the base flood, and
is designated as zone A on the flood insurance rate map (FIRM).

Flood insurance rate map (FIRM) is the official map on which the Federal
Insurance Administration has delineated the flood hazard area, the limited
flooding area, and the risk premium zones applicable fo the community.

Flood insurance study (FIS} is the official report provided by the Federal
Emergency Management Agency that includes flood profiles, the flood insurance
rate map (FIRM), the flood boundary-fioodway map, and the water surface
elevation of the base flood.

Floodproofing means any combination of structural and nonstructural additions,
changes or adjustments to nonresidential structures which reduce or eliminate
flood damage to real estate or improved property.

Floodway means the channel of a river or other watercourse and the adjacent
land areas that must be reserved in order to discharge the base flood without
cumulatively increasing the water surface elevation more than one foot. The
floodway is delineated on the flood boundary-floodway map.

Limited flooding area is the area between the limits of the base flood {one
hundred-year flood) and the five hundred-year flood; or ceriain areas subject to
one hundred-year flooding with average depths less than one foot or where the
contributing drainage area is less than one square mile; or areas protected by
levees from the base flood. This area is designated as "shaded X" on the flood
insurance rate map (FIRM).

Lowest floor means the lowest floor of the lowest enciosed area (including
basement). An unfinished or flood resistant enclosure, usable solely for parking of
vehicles, building access or storage, in an area other than a basement area, is not
considered a building's lowest floor, provided that such enclosure is not built so as
to render the structure in violation of the applicable nonelevation design
requirements of this chapter.

/2. 29-3

Manufactured home means a structure, transportable in one or more sections,
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http://fws.municode.com/CGI-BIN/om_isapi.dll?infobase=11467.nfo&jump=tit12.x1-12.24.010&s...

which is built on a permanent chassis and is designed for use with or without a
permanent foundation when connected to the required utilities. For floodplain
management purposes the term "manufactured home" also includes park trailers,
travel trailers, and other similar vehicles placed on a site for greater than 180
consecutive days. For insurance purposes the term "manufactured home" does
not include park trailers, travel frailers, and other similar vehicles.

Manufactured home park or subdivision is a parcel (or contiguous parcels) of land
divided into two or more manufactured home lots for rent or sale.

Mean sea level means for purposes of the National Flood Insurance Program, the
National Geodetic Vertical Datum (NGVD) of 1929 or other datum, to whlch base
flood elevations shown on a communlty s flood insurance rate map are
referenced.

Mobile home is a structure that is transportable in one or more sections, buiit on a
permanent chassis, and designed to be used with or without a permanent
foundation when connected to the required: utilities. It does not  include
recreational vehicles or travel trailers, or manufactured unit housing on permanent
slab foundations.

New construction means structures for which the "start of . constructlon"
commenced on or after the effective date of Ordinance No. 3529.

Remedy a violation means to bring the structure or other development into
compliance with state or local floodplain management regulations, or, if this is not
possible, to reduce the impacts of its noncompliance. Ways that impacts may be
reduced include protecting the structure or other affected development from flood
damages, implementing the enforcement provisions of the ordinance or otherwise
deterring future similar violations, or reducing federal financial exposure with
regard to the structure or other development .

Start of construction includes substantial improvement, and means the date the
building permit was issued, provided the actual start of construction, repair,
reconstruction, placement, or other improvement was within 180 days of the
permit date. The actual start means either the first placement of permanent
construction of a structure on a site, such as the pouring of slab or footings, the
installation of piles, the construction of columns, or any work beyond the stage of
excavation; or the piacement of a manufactured home on a foupdation.
Permanent construction does not include land preparation, such as cleanng,
grading and filling; nor does it include the installation of streets and/or walkways:
nor does it include excavation for,a basement, footings, piers, or foundations or
the erection of temporary forms; nor does it include the installation on the property
of accessory buildings, such as garages or sheds not occupied as dwelllng units
or not part of the main structure., :

j2e24-¥
10/9/2002




enacted July 8, 2002, (Supp. 2002-1, Update 1)
Title 12 PUBLIC WORKS AND UTILITIES?
CHAPTER 12.24. FLOOD HAZARD AREAS*
ARTICLE |. IN GENERAL
Sec. 12.24.030. Lands to which this chapter applies.

Sec. 12.24.030. Lands to which this chapter applies.

This chapter shall apply to all flood hazard areas (zone A) and limited flooding
areas (shaded X} within the jurisdiction of the city. Said flood hazard areas are
depicted on FIRM panel numbers 2793 E, 2794 E, 2800 E, 2811 E, 2813 E, 2825
E, 2968 E, 2969 E, 2976 E, 2977 E, 2984 E, 2986 E, 2988 E, 2989 E, 2993 E,
2994 E 2995 E, 3013 E, 3150 E, 3166 E, 3157 E, 31568 E, 3189 E, 3170 E, 3176
E, 3186 E; dated September 30, 1994,

(Ord. No. 3153, § 1, 1-8-84; Ord. No. 3529, § 1, 6-22-87; Ord. No. 4418, § 1, 8-
23-94)

Sec. 12.24.040. Basis for establishing flood hazard areas and
limited flooding areas. |

The flood hazard areas (zone A) and limited flooding areas (shaded "X") are
identified by the Federal Insurance Administration, through the Federal
Emergency Management Agency in a scientific and engineering report entitied
"The Flood Insurance Study for the City of Reno," dated September 30, 1994,
with an accompanying flood insurance rate map, which is hereby adopted by
reference and declared to be a part of this chapter. The flood insurance study is
on file at the city engineer's office, 450 Sinclair Street, Reno, Nevada 89506.

(Ord. No. 3153, § 1, 1-9-84; Ord. No. 3529, § 1, 6-22-87; Ord. No. 4418, § 1, 8-
23-94)

Sec. 12.24.050. Compliance.

No structure or land shall hereafter be constructed, located, extended, converted,
or altered without full compliance with the terms of this chapter and other
applicable regulations.

(Ord. No. 3153, § 1, 1-9-84; Ord. No. 3529, § 1, 6-22-87; Ord. No. 4418, § 1, 8-
23-94)

Sec. 12.24.060. Abrogation and greater requirements.
12.2Y-5"
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This chapter is not intended to repeal, abrogate, or impair any - existing
easements, covenants, or deed restrictions. However, where this chapter and
another chapter, easement, covenant, or deed restriction conflict or ‘overlap,
whichever imposes the more stringent requirements shall prevail.

(Ord. No. 3153, § 1, 1-9-84; Ord. No. 3529, § 1, 6-22-87; Ord. No. 4418, § 1, 8-
23-94)

Sec. 12.24.070. Interpretation.

In the interpretation and application of this chapter, all provisions shall be
considered as minimum requirements, shall be liberally construed in favor of the
city, and shall be deemed to neither limit nor repeal any other powers granted
under state statutes. o '

(Ord. No. 3153, § 1, 1-9-84; Ord. No. 3529, § 1, 6-22-87; Ord. No. 4418, § 1, 8-
23-94) :

Sec. 12.24.080. Warning and disclaimer of liability.

The degree of flood protection required by this chapter is considered reasonable
for regulatory purposes and is based on scientific and engineering considerations.
Larger floods can and will occur on rare occasions. This chapter does not imply
that land outside flood hazard areas or limited flooding areas or uses parmitted
within such areas will be free from flooding or flood damages. This chapter shall
not create liability on the part of the city, any officer or employee thereof, or the
Federal Insurance Administration, for any flood damages that result reliant on this
chapter or any administrative decision lawfully made thereunder. - '

(Ord. No. 3153, § 1, 1-9-84; Ord. No. 3529, § 1, 6-22-87; Ord. No. 4418, § 1, 8-
23-94) __

Sec. 12.24.090. Letter of map amendment.

(a) If an owner or developer believes his or her property to be inappropriately
designated as being in a flood hazard area (zone A), or an area of limited flooding
(shaded X) on the flood insurance rate map, he or she may appeal to the: Federal
Emergency Management Agency (FEMA). A successful appeal will show either
that the property is higher in elevation than the base flood, or that the elevation of
the base flood is incorrect. if the: appeal is successful, the Federal Emergency
Management Agency will provide the owner or developer with a letter of map
amendment, which will exempt him or her from the requirements of this' chapter
and from the mandatory purchase of flood insurance.

(b) All appeals should be submitted to the city engineer for review and
endorsement. The city engineer will transmit the appeals to the Federal
Emergency Management Agency for its consideration. Appeals should include the

—

726
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following:

(1) An actual stamped copy of the recorded plat of the property showing
official recordation and proper citation, or a photocopy of the property's legal
description (e.g., fot, block, and plot number, etc.), or a photocopy of the
appropriate page of the county assessor's parcel map.

—{2) A copy of the flood insurance rate map (FIRM) with the location of the
property identified.

— (3} Certification by an engineer or land surveyor stating:

a. The type of structure.

b. The elevation of the lowest finished grade adjacent to the
structure. '

c. The elevation of the bottom of the iowest floor beam.

(4) When appealing the elevation of the base flood, a thorough technical
~— hydrological study of the contributing area which will substantiate the appeal
must be submitted and must be certified by an engineer.

(Ord. No. 3153, § 1, 1-9-84; Ord. No. 3529, § 1, 6-22-87; Ord. No. 4418, § 1, 8-
23-94)

ARTICLE Il. PERMIT

(2.29-7
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MUNICIPAL CODE City of RENO, NEVADA Codified through Ord. No. 5360
enacted July 9, 2002. (Supp. 2002-1, Update 1)

Title 12 PUBLIC WORKS AND UTILITIES*
CHAPTER 12.24. FLOOD HAZARD AREAS*
ARTICLE Il PERMIT
Sec. 12.24.100. Building and/or grading permit required.

Sec. 12.24.100. Building and/or grading permit required.

Any person desiring to construct, locate, extend, convert, or alter a structure or
alter any land within any flood hazard area (zone A) or limited flooding area
(shaded X) must obtain a building and/or grading permit and none of the
exemptions to the Uniform Building Code, Reno Municipal Code 14.04.010(a),
shall apply to any such development. The city shall determine whether the
proposed development is within any flood hazard: area (zone A) or limited flooding
area (shaded X). If so, the procedures and requirements set forth hereinafter must
be satisfied before a building and/or grading permiit is issued.

(Ord. No. 3153, § 1, 1-9-84; Ord. No. 3529, § 1, 6-22-87; Ord. No. 4418, § 1, 8-
23-94) |

Sec. 12.24.110. Responsibilities of the owner or developer.

{a) The owner or developer shall submit the following information for review by
the city:

—(1) The elevation of the base flood at the site(s) proposed for
development.

(2) Inall A zones except zone AO, proposed elevation in relation to mean
sea level, certified by an engineer or surveyor, lowest point of the lowest
—harizontal member of the lowest floor of all structures; in zone AQ, elevation

of proposed finish grade and proposed elevation of lowest floor of all
structures.

(3) Proposed elevation in relation to mean sea level to which any
— structure will be floodproofed, certified by an architect, engineer or land
surveyor.,

(4) Certification by an engineer that the proposed development will
comply with the provisions for flood heard reduction required in article 1.

(8} Description of the extent to which any watercourse will be altered or
relocated as a result of proposed development, certified by an engineer.
The flood-carrying capacity of the unaltered watercourse shall be

maintained in the altered watercourse and certified to that effect. 12.2Y-8
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—{B) An operation and maintenance plan for any and all flood protection
measures, such as levees, dams, dikes, reservairs, etc.

(b) The owner or developer shall obtain a permit from the Nevada Division of
State Lands before altering or relocating any waterway. This permit will be
provided to the city.

(¢} The owner or developer shall provide the city with certification by an
engineer that all development was completed in compliance with the provisions of
this chapter and all other applicable city codes.

(Ord. No. 3153, § 1, 1-9-84; Ord. No. 3529, § 1, 6-22-87; Ord. No. 4162, § 1, 10-
22-91; Ord. No. 4418, § 1, 8-23-94)

Sec. 12.24.120. Responsibilities of the city.

(@) The city will review all permit applications to determine:

(1) That the requirements of this chapter have been satisfied.
— (2) That the site is reasonably safe from flooding.

(3) That the cumulative effect of the proposed development when
combined with all other existing and aniicipated development, will not
increase the water surface elevation of the base flood more than one foot at
any point. -

(4) That the flood discharge exiting the development after construction is

——-equal to or less than the flood discharge at the location prior to development
and that no property upstream or downstream will be subject to increased
flood levels or velocities as a result of the development.

(b) The city will maintain for public inspection and make available as needed for
flood insurance policies all certifications required in this chapter.

{c) The city will ensure that adjacent communities, the state civil defense and
the Nevada Lands Divisions are notified prior to any alteration or relocation of a
watercourse and submit evidence of such notification to FEMA.

(d) The city will provide interpretations, where needed, as to the location of the
boundaries of the flood hazard areas and limited flooding areas, and the elevation
of the base flood.

(e) When base flood elevation data has not been provided in accordance with
section 12.24.040, the city shall obtain, review and reasonably utilize any base
flood elevation data available from a federal, state, or other source in order to
administer article Ill. The city may require that the developer provide an
engineering study which determines the base flood elevation. v 9
fZJ Z -
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MUNICIPAL CODE City of RENO, NEVADA Codified through Ord. No. 5360,

enacted July 9, 2002, (Supp. 2002-1, Update 1)

Title 12 PUBLIC WORKS AND UTILITIES*

CHAPTER 12.24 FL.OOD HAZARD AREAS*

ARTICLE Ill. PROVISIONS FOR FLOOD'HAZARD R'EDUC_TIO.F__\II..

Sec. 12.24.130, Standards of construction.

Sec. 12.24.130. Standards of constructiém.

In all fiood hazard areas, the following standards are required:

(1)

Anchoring:

a. All new construction and substantial improvements shail be
anchored to prevent fiotation, collapse or lateral movement of the
structure.

)

b.  All manufactured home units shall meet the anchoring standards
of section 12.24.170(a). o -

Construction materials and methods:

a. All new construétion and subétantial improvements. .shall be
constructed with materials and utility equipment resistant to flood
damage.

b. All new construction and substantial improvements'sh.all use
methods and practices that minimize flood damage.

¢. Al elements that function as a part of the structure, such as
furnace, hot water heater, air conditioner, etc., shall be elevated to
one foot or more above the base flood elevation or depth number
specified on the flood insurance rate map (FIRM).

d. For all new construction and substantial improvements, fully
enclosed areas below the lowest floor that are subject to flooding shall
be designed to automatically equalize hydrostatic flood forces on
exterior walls by allowing for the entry.and exit of floodwaters. Designs
for meeting this requirement must either be certified by a registered

professicnal engineer or architect or must meet or exceed the
following minimum criteria: A minimum of two openings having a total
net area of not less than one square inch for every square foot of
enclosed area subject to flooding shall be provided. The bottom of all
openings shall be no higher than one foot above grade. Openings
may be equipped with screens, louvers, or other coverings or devices
provided that they permit the automatic entry and exit of floodwaters.

12.29-107
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—  (3) Elevation and floodproofing:

a. In a zone A, except zone AQ, new construction and substantial
improvement of any structure shall have the bottom of the lowest ficor
beam or basement floor elevated to one foot or more above the base
flood elevation. Nonresidential structures will meet the standards in
paragraph d, below.

b. New construction and substantial improvement to any structure
in a zone AQ shall have the bottom of the lowest floor beam or
basement floor elevated from finish grade adjacent to the building at
least one foot above the depth number specified on the flood
insurance rate map (FIRM). If there is no depth number on the flood
insurance rate map (FIRM), the bottom of the lowest floor beam or
basement floor shall be elevated to a depth of at least two feet above
the finished grade adjacent to the building. Nonresidentia! structures
will meet standards in paragraph d, below.

c. New construction and substantial improvement to any structure in
a "shaded X" shall have the bottom of the lowest floor beam or
basement fioor elevated to at least one foot above the highest existing
grade adjacent {o the building, or one foot above the highest top of
curb on the street adjacent to the property, as approved by the city
engineer. Nonresidential structures will meet standards in paragraph
d, below.

d. Nonresidential construction shall either be elevated in
conformance with paragraphs a, b, ¢, or together with attendant utility
and sanitary faciiities, be floodproofed as follows:

Zone A: At least one foot above the base flood elevation.

Zone AQ: At least one foot above the depth number from finish grade
adjacent to the building or where no depth number is given, two feet
above the finish grade adjacent to the building.

Shaded X: At least one foot above the highest existing grade adjacent
to the building, or one foot above the highest top of curb on the street
adjacent to the property, as approved by the city engineer.

Examples of floodproofing include, but are not limited to:

1. Installation of watertight doors, bulkheads, and shutters.

2. Reinforcement of walis to resist water pressure.

3. Use of paints, membranes, or mortars to reduce seepage
through walls.

12. 2¥- 11
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4. Addition of mass or weight to the structure to resist
flotation. o

9. Armor protection of all fill materials from scour and erosion.

e. Manufactured hofmes shall meet the above standards and also
the standards in section 12.24.170.

(Ord. No. 3153, § 1, 1-9-84; Ord. No. 3529, § 1, 6-22-87; Ord. No. 4162, § 2, 10-
22-91; Ord. No. 4418, § 1, 8-23-94)

Sec. 12.24.140. Standards for alluvial fans.

Areas subject to alluvial fan flooding have irn:egular flow paths that resuit in
erosion of existing channels and the undermining of fill material. Those areas are
identified on the flood insurance rate map (FIRMY as AO zones with velocities.

— (1) Al structures must be securely anchored to minimize the impact of the
flood and sediment damage. _

(2) Al new construction and substantial improvements must be elevated
“on pilings, columns, or armoéred fill so that the bottom lowest floor beam is
elevated at least one foot above the depth number.

12.2%12.
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enacted July 9, 2002. (Supp. 2002 1, Update 1)
Title 12 PUBLIC WORKS AND UTILITIES*
CHAPTER 12.24. FLOOD HAZARD AREAS*
ARTICLE lll. PROVISIONS FOR FLOOD HAZARD REDUCTION
Sec. 12.24.140. Standards for alluvial fans.

Sec. 12.24.140. Standards for alluvial fans.

Areas subject to alluvia!l fan flooding have irregular flow paths that result in
erosion of existing channels and the undermining of fill material. Those areas are
identified on the flood insurance rate map (FIRM) as AO zones with velocities.

— (1) All structures must be securely anchored to mlmmlze the impact of the
flood and sediment damage.

(2) All new construction and substantial improvements must be elevated
~on pilings, columns, or armored fill so that the bottom lowest floor beam is
elevated at least one foot above the depth number.

. (3) Use of all fill materials must be armored to protect the material from
the velocity of the flood flow.

—{4} All proposals for subdivision development must provide a mitigation
plan that identifies the engineering methods used to:

a. Protect structures from erosion and scour caused by the velocity
of the flood flow.

b. Capture or transport flood and sediment flow through the
subdivision to a point of deposition that will not create a health or
safety hazard.

(5)  All manufactured homes shall be prohibited within the identified
hazard area except within existing manufactured home parks or
manufactured home subdivisions.

(Ord. No. 3153, § 1, 1-9-84; Ord. No. 3529, § 1, 6-22-87; Ord. No. 4418, § 1, 8-
23-94)

Sec. 12.24.150. Standards for utilities.

(a) Electrical, heating, ventilation, plumbing, and air-conditioning equipment
and other service facilities shall be designed and/or located so as to prevent
water from entering or accumulating within the components during conditions of

flooding. 12.29-13
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(b} On-site waste disposal systems shall be ':located to avoid impairment to
them or contamination from them during flooding.

(Ord. No. 3153, § 1, 1-9-84; Ord. No. 3529, § 1, 6-22-87; Ord. No. 4418, § 1, &-
23-94) -

Cross references: Water service; Ch. 12.12; 'seu{:rer service, Ch. 12.16.

Sec. 12.24.160. Standards for subdivisions.

{a) All tentative subdivision maps shall identify the flood hazard area, the
limited flooding area, and the elevation of the base flood.

(b)  All subdivision improvement plans shall identify the flood hazard area, the
limited flooding area, the elevation of the base flood, the elevation of proposed
structure(s), pads, and adjacent grade. If the site is filled above the base flood,
the final pad elevation shall be certified by an engineer or surveyor and provided
to the city. |

{c) Al subdivision proposals shéll be consistent with the need to 'minim_i'ze flood
damage. |

(d)  All subdivision proposals shall have public utilities and facilities such as
sewer, gas, electrical, and water systems locatéd and constructed to. minimize
flood damage.

(8) Al subdivision proposais shall have adequate drainage provided to reduce
exposure to flood damage as set forth in this chapter.

(Ord. No. 3153, § 1, 1-9-84; Ord. No. 3529, § 1, 6-22-87; Ord. No. 4418, § 1, 8-
23-94)

Cross references: Subdivisions, Ch 18.08.

Sec. 12.24.170. Standards for manufactured home_s, manufactured

home parks and subdivisions.

(@) All new manufactured homes and additions to manufactured homes shall be
set on permanent foundation by anchoring the unit to resist flotation, collapse, or
lateral movement by one of the following methods:

(1) By providing an anchoring system designed to withstand horizontal
T forces of 15 pounds per square foot and uplift forces of nine pounds per
square foot, and vertical (down) loading as required by NRS 489.251.

(2) By the anchoring of the unit's system, designed to be in compliance to

— the U.S. Department of Housing and Urban Development, "Manufactured
Home Construction and Safety Standards™: or

——

12. 241 ¥ —
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-—_{3) By bolting the frame or undercarriage to a reinforced, permanent
foundation such as a retaining wall or storm wall used to set the unit.

(b) Adequate surface drainage and access for a hauler shall be provided.

{c} All manufactured homes shall be placed on pads or lots elevated on
‘compacted fill or on pilings so that the lowest floor of the mobile home is at least
one foot above the base fiood level. If elevated on pilings:

/2. 215"
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MUNICIPAL CODE City of RENO, NEVADA Codified through Ord. No. 5360,
enacted July 8, 2002. (Supp. 2002-1, Update 1) -
Title 12 PUBLIC WORKS AND UTILITIES*
CHAPTER 12.24. FLOOD HAZARD AREAS*
ARTICLE lil. PROVISIONS FOR FLOOD HAZARD REDUCTION
Sec. 12.24.180. Floodways,

Sec. 12.24.180. Floodways.

(a) Located within flood hazard areas are areas designated as floodways.
Since the floodway is an extremely hazardous area due to the velocity of
floodwaters which carry debris, potential projectiles, and erosion potential, any
encroachment, including fill, new construction, substantial improvements, and
other development is prohibited in the floodway. _

(b)  If no floodway is identified, the permit applicant shall provide an engineering
study for the project area that establishes a setback from the stream bank within
which no encroachment of any new development will be allowed. Development
occeurring beyond the setback will be allowed only to the extent that the elevation
of the base flood is not increased more than one foot at any point. The area
reserved for conveyance between the stream channel and the setback shall be
capable of discharging the base floodwaters without causing increased fiood
levels or velocities upstream or downstream.

(Ord. No. 3153, § 1, 1-9-84; Ord. No. 3529, § 1, 6-22-87; Ord. No. 4418, § 1, 8-
23-94)
Sec. 12.24.185. Closed intermittent lakes, restrictions.

Development within flood hazard areas of closed intermittent lakes shall be

allowed only to the extent that the highest water surface elevation of the base

flood is not raised. Any development that would cause an expansion of the limits

of the area designated as A zone as shown on the FEMA maps shali require prior
- map amendment pursuant to RMC section 12.24.090.

(Ord. No. 3765, §§ 2, 3, 2-27-89)
ARTICLE IV. PENALTIES

Sec. 12.24.190. Penalties for violations.
The following penalties are fixed and imposed for the violation of this chapter:

chapter:
P 12.29- /4,
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(1} Any person who is convicted of violating any of the provisions of this
chapter or of failing to comply therewith, or of violating or failing to comply
with any order made thereunder, or of building in violation of any detailed
statement of specifications or plans submitted and approved thereunder, or
any certificate or permit issued thereunder, shall, severally for each and
every such violation and noncompliance respectively, be punished by a fine
not less than $1.00 nor more than $1,000.00 or be punished by
imprisonment in the city jail not to exceed six months, or be punished by
both fine and imprisonment.

(2) The imposition of ane penalty for any viclation of this chapter shall not
excuse the violation or permit it to continue; and all persons convicted of
violating any of the provisions of this chapter shail be required tfo correct or
remedy such violations or defects within a reasonable time; and when not
otherwise specified, each ten days that prohibited conditions are maintained
constitutes a separate offense.

_(3) The application of the above penalty shall not preclude the enforced
removal of prohibited conditions.

—.(4) The enforced removal of prohibited conditions shall not preclude the
application of the above penalty.

(Ord. No. 3153 § 1, 1-9-84; Ord. No. 3529, § 1, 6-22-87; Ord. No. 4418, § 1, 8-23-
94)

CHAPTER 12.26. RESERVED*

*Editor's note: Ord. No. 3700, § 1, adopted July 11, 1988, repealed chapter
12.26, §§ 12.26.010--12.26.040, pertaining to traffic engineer, as derived from
Ord. No. 3608, § 1, adopted Nov. 23, 1987.

CHAPTER 12.28. MAINTENANCE DISTRICTS OF LANDSCAPING,
PUBLIC LIGHTING, AND SECURITY WALLS

[Art. I. In General]

Sec. 12.28.010. Definitions

Sec. 12.28.020. Authorify

Sec. 12.28.030. Applicability

Sec. 12.28.040. Procedure for applying to the city to create a maintenance district
Sec. 12.28.050. City's determination to form a maintenance district

Sec. 12.28.0680. Dissolution of a maintenance district

Sec. 12.28.120. Severability

[12.2F-17
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18.06.805. Wetlands and stream environments.

A Purpose. The purpose of thié section is to establish standards for the review of
development proposals within wetlands, stream environments and areas of significant
hydrologic resources to: :

1. Improve area water quality;
2. Retain natural flood storage capacity:
3. Protect rare and endangered plant and animal species; and
4. Enhance the aesthetics oﬁ the community. |
B.  No loss of streams and wetlands.

1. There shall be no net loss of wetlands, stream environments, playas, spring
fed stands of riparian vegetation, and non-404 wetlands in the city, in terms of
both acreage and value. The goal of ho net loss shall be achieved in one or more
of the following ways: ' '

a. Designation of lands for resource or open space use;
b.  Avoidance of these areas for development;

c. Mitigation of impacts on site; or

d. Mitigation off-site.

2. No building permit shall be issued to erect or construct any structure; no
grading permit or drainage plan shall be approved; and no tentative subdivision
map, parcel map or special use permit shall be approved, unléss the
requirements of this section arg met. : ‘

C. Administrative manual. The "Administrative Manual for Implementation of the
Wetland and Stream Environment Policy” is adopted for the purpose of providing
guidance in the administration of this chapter. This manual may be amended only after
a public hearing by the planning commission and adoption of a resolution by the city
council. It shall be available from' the community development and ehgineering
departments. ’ ! i

D. . Location of significant hydrologic resources. The map, incorporated by reference,
entitled "Potential Wetlands, Stream Environments and Regionally Significant
Hydrologic Resources Map" depicting significant hydrologic resources is adopted.
Potential stream environments are listed in the “"Administrative Manual for
Implementation of the Wetland and Stream Environment Policy" as a companion
document to the map. It shall be available from the community development and
engineering departments.

E. Requests for development permits within or adjacent to significant hydrologic
htip://livepublish.municode.com/14/Ipext.dil/Infobase32/1/38d8/3948/438/4401 ?f=templates&fh=... 3/27/2003




resouUrces.

1. Development permit. The term "development permit" as used in this section,
includes: '

a. Building permits, grading permits, drainage plans;
b. Tentative subdivision or parcel map applications;

C. Master plan amendments, zoning map amendments, special use
permits. '

2. Requirerments for development permit application. Developments which
include or are within 150 feet of areas depicted on the map as significant
hydrologic resources shall be accompanied by technical surveys sufficient to
determine:

a. If a significant hydrologic resource is present and its classification and
value;

b. The need for protection of the resource; and

C. The appropriate design technigues or mitigation measures which
should be incorporated into the develiopment.

F. Waiver of technical surveys. The requirement for a technical survey may be
waived by the administrator when the landowner or developer sets aside as open
space, any lands involved in the development permit request which have been
identified on the potential wetland, stream environment and regionally significant
hydrologic resources map.

G. Technical surveys.

1. Technical surveys should be based on field methods described in the
Federal Delineation Manual. On the basis of the technical survey, lands which do
not meet the definition of federally significant hydrologic resources, or regionally
significant hydrologic resources found in the administrative manual shall be
removed from the map as areas of concern.

2. Lands which only meet the definition of potential mitigation sites shali be so
noted on the map, and shall not trigger additional surveys or protection at the
time of development unless veluntarily protected through the use of incentives, or
other desires of the property owner, actively targeted for off-site mitigation efforts
or acquisition by a public or non-profit organization.

H. Exemptions. The following developments shall be exempt from this section:

1. No over-covering of additional land. Development projects, or permit
applications which do not involve over-covering of additional land area {i.e. signs,
interior remodels, master plan amendments {o open space).
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2. Projects previously approved. Development projects which have been
approved, or are substantially approved prior to the effective date of this chapter
as determined by the administrator or designee.

3. Farming activities. Normal farming activities as described in Section 404(f)
of the Clean Water Act as amended from time to time.

4. Fully developed property. Lands which have been entirely developed with
buildings and pavement, and/or altered to such an extent that significant
hydrologic resources are not present.

5. Certain lots or parcels. Development on ‘lots or parcels in existence prior to
September 24, 1991, shall not be required 'to meet the requirements of this
chapter provided that all of the foliowing criteria are met:

a.  The impact to the stream environment, playa, spring fed stand of
riparian vegetation or non-404 wetlands is one-half acre or less:

b.  The property is adjacent to urban or suburban development along 75
percent of its perimeter; and ‘

c. Off-site mitigation, or in-lieu fees, are provided in accordance with the
"Administrative Manual for Implementation of the Wetiand and Stream
Environment Policy."

I.  Mitigation.

1. Mitigation plan required. Negative impacts to wetlands, stream

improvements, playas, spring fed riparian and non-404 wetlands . shall be
mitigated. A detailed mitigation plan in compliance with the administrative manual
shall be submitted when a federally or regionally significant hydrologic resource
is proposed or expected to be destroyed or substantially altered by development.

2. Approval of plan. The mitigation plan, including an erosion control and
landscape plan, shall be approved by the administrator prior to final action on the
primary development permit. Once approved, the mitigation plan shall be
considered a condition of approval and subject to enforcement. h

(Ord. No. 5189, § 1, 9-26-00)
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18.06.806. Drainageways.

A

Purpose. The purpose of this section is to establish standards for the review of

development proposals within major drainageways to:

B.

1.  Preserve major drainageways as open space and recreational space and to
save and improve these public resource areas for future generations;

2. Ensure the safety of people and property by providing for drainage of
stormwaters,

3. Maintain, preserve or enhance the quality of the water in both the Truckee
River and Stead basins:

4. Maintain or improve wildlife habitats, native vegetation, and natural terrain;

o. Reduce the need for the expenditure of public funds to remedy or avoid
flood hazards, erosion, or other situations caused by inappropriate. alterations of
natural watercourses;

6. Provide open space land, especially in environmentally sensitive areas, with
development where high densities require new approaches and attention to open
space needs;

7. Improve or enhance wildlife corridors in urban areas to maintain the quality
of life and the ecological balance of the community; and

8. Assure that drainageways are used for public access and recreational
facilities, where determined appropriate.

Applicability. The following performance standards shall apply to all zoning

districts:

A "major drainageway" is a drainageway which drains a land area of 100 acres or
more. Some of these are shown on the major drainageways plan map. Others
may exist that are not shown on this map (i.e. in recently annexed areas). Within
"major drainageways" there are three types of drainageways:

“"Natural" - drainageways which have not been or should not be aitered by man or
which have significant vegetation or which by their nature provide for filtration or
impoundment of stormwaters.

"Disturbed" - drainageways which have been or will be significantly graded, filled
or otherwise altered by man.

"Landscaped” - drainageways which have been or will be improved with
landscaping and may include turf or non-native plant species. These
drainageways are generally part of a park or planned unit development and are
designed to address aesthetics, and should also include water guality,
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stormwater management and recreation functions where appropriate.

General provisions.

1. Unless otherwise specified though the approval of a special use permit, all
drainageways shall be the width of the 100-year floodplain with a minimum 15-
foot wide area on each side.,

2. Maintenance of the drainageways shall be performed by the property owner
including but not limited to, removal of trash, clearing of sediments and debris,
and clearing of weeds. '

3. Soils, grading spoils, rubbish, abandoned autos and auto bodies,:etc., which
impair the usefulness or capacity of the drainageway as a water storage and
transport area, shail not be introduced into the drainageway. In cases of severe
destruction (cannot be remedied by general maintenance) of the drainageway's
vegetation and capacity as a water storage and transport area, the property
owner or the person determined to have disrupted the channel will be required to
rehabilitate the drainageway back into a stable condition comparable to pre-
disturbance capacity. '

4. There shall be no net foss of wetlands, stream environments, playas, stream
fed riparian and non-404 wetlands in terms of both acreage and vaiue.

5. Drainageways will not be piped and/or filled in unless there are no
alternatives {i.e. re-route or bridge).

6. Engineered improvements to the drainageway shall emphasize reducing
erosion, improving water quality, and controlling velocities.

Natural drainageways.

1. All natural drainage courses within project sites that are shown on the major
drainageway plan or the wetland and stream environment policy must be
preserved as open space. '

2. All natural drainageways shall remain undisturbed except for enhancements
to existing vegetation. . -

3. No grading shall occur within a natural drainageway except for that which is
required for the construction of bicycle/pedestrian paths or necessary roadway or
utility crossings. '

4.  Whenever development comes in contact with a natural drainageway, the
drainageway shall be marked and restricted as a non-construction area during
construction (ie. no stock piling of materials, no parking of equipment, no
dumping of refuse, soils, or rocks, and no construction roads). Sediment fencing
or other suitable treatment shall be employed to protect the channel from
sediment loaded runoff into the drainageway. '
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5. The fencing of properties adjacent to the natural drainageway shall be no
more than 6 feet in height and shall be black, green, or brown chain link, wooden
split-rail, ornamental iron or an acceptable alternative. Such alterative treatment
shall be described in detail at the time the project is presented to the planning
staff. Slats will not be allowed in the chain link fence; however vegetative
screening is permissible. Solid wooden fences are strongly discouraged adjacent
to drainageways. Any development adjacent to a drainageway shall submit a
detailed fencing pian for approval by the administrator or decision making body.

8. Native and drought-tolerant or riparian vegetation, whichever is deemed
most appropriate, shall be used in the natural drainageway.

7. If channelization of a natural drainage course is deemed necessary by the
city, natural materials must be utilized.

E. Disturbed drainageways.

1. Native and drought-tolerant or riparian vegetation, whlchever is deemed
most appropriate, shall be used in the disturbed drainageway.

2. In the event that a drainageway is disturbed during development activity,
(e.g. stripping of natural vegetation), the developer will be required to:

a. Perform analysis of soils including pH texture, depth, type, and
compaction;

b.  [Identify the direction of exposure (i.e. southern) of all surfaces and
slopes of the drainageway;

C. Prepare discussion of the characteristic behavior of water and
moisture in the drainageway;

d. Except for drainageways designated to be "landscaped”, prepare
listing of diversified plant communities, with an emphasis on shrubs and
forbs and consideration of wildlife needs, proposed for planting in the
drainageway and the methods for irrigation;

e. Submit above with any other information explaining process by which
the drainageway will be enhanced or the natural condition reestablished for
review and approval by planning staff;

f. If the rehabilitation or modification is deemed acceptable, the
owner/developer shall deposit a bond or letter of credit in the amount
determined by the city to assure that plantings within the natural
drainageway will be permanently established. The security shall remain in
effect until the city determines that plantings have been permanently
established, or for a period of not more than four years; and

g. Inthe event the city determines that rehabilitation and plantings have
not been permanently established within the four-year period foliowing
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construction, the city will determine the cost to replace and permanently
establish such plantings. Such costs shall be deducted from the security ~—
and retained by the city for rehabilitating the drainageway. Any remaining '
security will be returned {o the owner/developer.

(Ord. No. 5189, § 1, 9-26-00)
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EXPLANATION: Matter underlined is new; matter in brackets [ ] is material to be
omitted.

BILL NO.__ 5970
ORDINANCE NO. __ 5430

AN ORDINANCE TO AMEND CHAPTER 18.06 OF TITLE
18 OF THE RENO MUNICIPAL CODE ENTITLED
"ZONING" BY ADDING LANGUAGE TO SECTION
18.06.400 (OVERLAY AND SPECIAL . PURPOSE
DISTRICTS) IN ORDER TO: 1.4 CREATE A
COOPERATIVE  PLAN OVERLAY DISTRICT IN
ACCORDANCE WITH THE SETTLEMENT AGREEMENT
FOR DISTRICT COURT CASE NUMBER CV02-03468,
WASHOE COUNTY V. TRUCKEE MEADOWS REGIONAL
GOVERNING BOARD; 2. ADOPT LIGHT STANDARDS TO
APPLY WITHIN THE COQPERATIVE PLAN OVERLAY
DISTRICT, 3. ADOPT STANDARDS FOR SIGNIFICANT
HYDROLOGIC RESOURCES WITHIN THE COOPERATIVE
PLAN OVERLAY DISTRICT; 4. ADOPT LOT ADJACENCY
STANDARDS WITHIN THE COOQOPERATIVE PLAN
OVERLAY DISTRICT; §. ADOPT GRADING STANDARDS
WITHIN THE COOPERATIVE PLAN QVERLAY DISTRICT;
6. ADOPT RIDGELINE DEVELOPMENT STANDARDS
WITHIN THE COOPERATIVE PLAN OVERLAY DISTRICT;
AND 7. ADOPT CRITERIA FOR EVALUATION OF
MASTER PLAN AND ZONING AMENDMENTS WITHIN
THE COOQOPERATIVE PLAN OVERLAY DISTRICT;
TOGETHER WITH OTHER MATTERS PROPERLY
RELATING THERETO.

SPONSCRED BY: RENO CITY PLANNING COMMISSION
THE CITY COUNCIL OF THE CITY OF RENO DO ORDAIN:

SECTION 1. Chapter 18.06.449 of the Reno Mumcupai Code is hereby created;
the same to read as follows:

(a) Site compatibility and adiacency standards.

{1 Introduction. _In cooperative planning areas applications for deveiopment
within 500 feet of sphere of influence boundaries shall be subject to the
following reauiations, which will be contained within. the \ Washoe County

Ord No. 5430 - AT-1-03.doe -1-
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Development Code; the Reno Municinal Code: and the Sparks Municipal
Code. Amendments and variances to these provisions shall be subject to
cooperative planning when_the property is located in _a_cooperative
planning area.

(2) _ Purpose. The purpose of this section is to define adjacency standards for

different types and intensities of development,

{3} Applicability. The standards established in this articie apply to:

8. All Cooperative Planning A reas, e xcept for 18.06.448 (4) through

18.06.449 (8), w hich only a pply to new d evelopment proposed in
cooperative planning_areas within 500 feet of the existing built
environment, or within 500 feet of platied lots. Wherever_ in the

opinion of all dffected zoning administrators, a natural barrier (e.q..

ridgeline, river: open space. or natural terrain_chanae) buffers the
existing built environment or platted lots from the new development,
these standards shall not apply.. 18.06.449 (4} through 18.06 445
(8) shall not apply where the property is within an adopted center or
cortidor plan that includes adjacency standards and was prepared

in accordance with the cooperative planning process,

(4) _ Density. To the extent that land in such areas affected by this standard

would be buildable under federal, state_ or local requiations, the full
eligible density may be utilized on other locations on the site.

(8) Lot Adjacency Standards—Large-lot single family residential (SFD)-to-
SFD. To provide adequate transition between varying sizes of single-
family residential parcels designated one dwelling unit per 5 acres to one
dwelling unit per acre. the minimum adiatent lot size shall be one acre.

(6) Lot Adjagency Standards-Single Family Residential (SFR}o-SFR. To

provide adequate transition between! varying sizes of single-famil
[Iesidential parcels designated as one unit per acre or greater density, one
of the following methods shall be utilized': ) '

a. Parcel Size Matching. The minimum lot sizes identified in the land
use designation of the immediately adjacent developed subdivision
shall be maintained at the edge of the proposed subdivision as
depicted in Fiqure 4-2. '

AT-1-03 + 18.06.448 - Arlo Stackham_1.doc -2-
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Figure 4.2 )
PARCEL SIZE MATCHING
EXISTING PRCGPOSED
SUBDIVISION SUBDIVISION

b. Buffering. A “buffer zone” shali be established. When the_buffer

: remaing natural vegetation, the buffer zone shall be equivalent to
one hundred {(100) feet or one-half of the average minimum lot
depth of the adioining developed prope whichever is greater
(see Figure 4.3). The buffer zone may be common open space for
the proposed subdivision and may_include paths, trails or other
subdivision amenities '

AT-1-03 - 18.06.449 - Alo Stockham_1.doc -3-
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Figure 4.3

BUFFERING
EXISTING PROPOSED
SUBDIVISION SUBDIVISION
N
o
= 5k

or

C. Yard Matching. The rear yard widths of the proposed development

shail match e rear vard widthis of the existing development as
depicted in Fiqure 4.4 _

AT-1-02 - 18 06.445 - Arlo Stockham_1.doe -4-




Figure 4.4
YARD MATCHING

EXISTING PROPOSED
SUBDIVISION SUBDIVISION

in_addition, lots proposed within 8 new subdivision that share a common
property line with an established subdivision shall not contain structures
that exceed the maximum height of the adjacent eguivalent zoning district
or land use district.

{7y Lot Adjacency Standards--Multi-family residential (MFR}o-SFR.  To
rovide adeguate transition between multi-family and single-family

residential parcels, the development code standards of the closest
cooperative planning agency, City of Reno or City of Sparks shall apply.

(8) Lot Adjacency Standards—Residential (SFR and MFR}o-Non-residential.
To provide adequate fransition between non-residential parcels and MFD
parcels, and between non-residential parcels and SFD the d evelopment

code standards of the closest cooperative planning agency, City of Reno
or City of Sparks shall apply. .

(9) Lot Adiacency Standards—Non-residential-to-Non-residential. To provide
adequate transition between varving uses on_parcels designated non-

residential, the side and rear setbacks shall be _as required by the Washoe
County Code. .
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(10)  Grading. G rading for s ubdivision | mprovements, minor or maior special

use permits, or other discretionary or building permits adjacent to lots up

to five (5) acres in size shail:

2.

Not result in slopes on fill in_excess of, or steeper than._three

- horizontal to one vertical (3:1).

For a distance of fifty (50) feet from the shared commaon property

EXISTING RESIDENCE

line with an existing residence (see Figure 4.5), fills shall not differ

from the natural grade. by more than forty-eight {48) inches and

may not exceed a slope of three: horizontal to one vertical (3:1),

Figure 4.5 | \
GRADING

PRCPOSED BUILDING PAD

T

MAX, 4 )5 FEET

BISTING GROUND

Not results in slopes that differ from the natural grade b more than

20 feet within 500 feet of a shared common property line with

existing develdpment.

Be [imited on éut slopes to equal to, or Jess than_a slope of three to

one (3:1). However, major cut slopes, in excess of one hundred
100) lineal feet, shail be permitted when the cut siopes include
stepped-back structural containment in the form of benches and
terraces that include landscaping on the terraces. R ockery.w alls
used to create:benches are limited to a maximum vertical height of
six (6) feet. " The resulting terraces_shall include 2 minimum
horizontal width of six (6) feet to provide for the landscaped bench.

An exception may be ailowed for.cuts into_stable rock, suppcrted by
a geotechnicalireport. :
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e, Utilize a_gradual transition or “reunding or contouring” of the
manufactured slope at the intersection of a manufactured cut or fill

slope and a natural slope.

Th

Visually integrate all slope faces (cut or fill) into the natural terrain
by a gradual transition or “contouring/rounding” of the m an-made
land forms into the natural terrain_to add sinuosity to the grading of
the site.

a. Prohibit the use of riprap and gabions as_a mechanical stabilization

for cut slopes, except where essential for safe access, for passage
within_the rights-of way of pubiic roads_and for storm drainage

control device(s),

&

h. Address compatibility _with__adiacent lots, demonstrate visual
impacts to the community, and propose design criteria, landscaping
and buffering to mitigate impacts on adiacent property owners and
the community's scenic character, if the applicant proposes cut, fills
or slapes in excess of the requirements. Alternative materials and
procedures supported by adequate encineering documentation
may be approved, provided that they meet the aesthetic intent of
these requirements and incorporate mitigaticn. All mitigation shall
be reviewed and approved by the zoning administrators of affected
local governments.

(11) __Ridgelines. Visually important ridgelines. as_identified on the July 1997

map of the Washoe County Regional Open Space Program and also
those significant ridgelines identified (as_of February 14, 2003) in the
Washoe County Forest Area Plan, the Washoe County North Valleys Area
Plan and the Washoe County Verdi Area Plan, shall_be considered_in
applications for master plan and zoning map amendments. Applications
for master plan and zoning map amendments shall identify how the project

furthers the goal of preserving the aesthetic appearance of important
ridgelines and shall include information related to the following issues:

a. Potential developable areas (0-30 percent slope) shall be identified;

b, The existing landscape of such slope areas shall be described; and
C. information _shall be provided and provisions shall be made fo
mitigate the visual impact of ithe project from developed areas, as
follows:
1. A minimum of three {3) sight-line analyses shall be provided

from the existing built environment, generally within % o ¥
mile_of the project site.  Staff members of the local
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governments involved in the cooperative plan shail_jointly
select the locations for the sight-line analvses o represent
typical views of the project site from nearby neighborhoods:

2. The maximum height, placement, design_and coloration of
structures shail be identified to minimize visual impacts of
areas identified in the sight-line analyses; and

|

Minimum setbacks and height limits for structures on the

back: sides of slopes shall be identified to minimize visual

impacts of areas identified in the sight-line anaivses,

(12) Light and Glare. This section sets forth eriteria and standards to mitigate

impacts caused by lighting and glare. §

a.

Light. Al light sources shall-be located and installed in such a way

as to prevent spillover lighting  onto adioining properties. The

following provisions shall apply to all existing and proposed
development: . '

1. Any lighting facitities shall be sc instailed as to reflect away
from adioining_properties. Covers must be installed on ail

lighting fixtures and lamps must not extend below the bottom

of the cover.

2. Light standard in or within one hundred (100). feet of
residential zones shall not exceed tweive (12) feet in height,
Additional standard height may be permitted by the Director

of Community Development provided such lights are & sharp

cutoff lighting system.

3. No Denﬁanent rotating searchlights shall be permitted in any

requiatory zone, except that an administrative permit may be
issued by the Zoning Administrator for a pericd not to
exceed three (3) days for a temporary searchlight. The

administrative permit shall be limited to_a maximum of three
{3) times in anvone (1 ) catendar year.

Lighting Design. _The style and intensity of lighting shall considar

‘not only function and appearance. but shall reflect the existin

character of surrounding argas and shall replicate natural light as
much as possible,

Glare. Reflected glare on nearby buildings. streets or pedestrian

areas shall be: avoided by incorperating_overhangs and awnings,
using non-refléctive huilding materials_for exterior wails and roof
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surfaces, controlling a ngies of reflection, a nd placing fandscaping
and screening in appropriate locations.

d. Interior Lighting. Where residential uses abut non-residential uses,
interior lighting of the non-residential uses shall be controlled at
night through the use of timers, window blinds. or other acceptable
means. This provision shall apply to all existing and proposed

development.

2. Conflict_with Other Portions_of the Development Code. Where
another provision of the D evelopment Code may conflict with the

provisions of this _section, the tnore restrictive provision shall
control,

i

{b) Significant hydrologic resources.

(1)

Purpose. _To regulate development activity within _and adjacent to

perennial streams to ensure that these resources are protected and
enhanced. This article establishes standards for use of land in "critical
stream zone buffer area" and "sensitive stream zone buffer arga” to
preserving and protecting perennial streams to impiement a policy of "no
net toss” of significant hydrological resource size, function and value. The
purpose _of requiring perennial stream_buffer areas is to recognize that
many uses directly adiacent fo a hydrologic resource may compromise the
inteqrity of the resource through various negative features endemic to the
specific use. Negative activities in the buffer areas may impact the quality
or_guantity of the existing hvdrology, soil _gharacteristics, vegetation

communities or topography thereby jeopardizing the resource's functions.
The intent of these requiations is to protect the public health, safety and

welfare by:

a. Preserving, protecting and restoring the natural functicns of existing
perennial streams:

b. Reducing the need for the expenditure of public funds to remedy or
avoid_flood hazards, erpsion. or other situations caused by
inappropriate alterations of streams:

c. Ensuring the natural flood control functions of perennial streams
including. but not limited to, stormwater retention and slow-release
detention capabilities are maintained:

d. Ensuring stormwater runoff and erosion control technigues are
utilized to stabilize existing stream_banks, reduce_downstream
sediment loading, and ensure the safety of people and property;
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a. Ensuring the natural water quality functions of perennial streams
including, but _not limited 1o, pollution filtering, _groundwater
recharge, nutrient storage, nutrient recveling capabilities, and
sediment_filtering capabilities are not impacted by_existing and

proposed develogments,

f. Encouraging __common open. space developments  to  avail
hazardous or environmentally sensitive areas, protect important
habitat and open space areas, and minimize impacts on
groundwater recharge areas;

of Establishing : buffer areas around all significant hydrological

resource areas to_ensure the resource is not fecpardized or
degraded by adiacent offsite development activity:

h. Ensuring a no_net loss of value, acreage and function of each
different significant hydroiggical resources is adhered to; and

i. Identifying, estabhsh ng and _imanaging Qerenma[ streams as
mitigation sites for destroved or degraded hvdrological resources.

(2} Applicability. The Drovisions set forth it ih this article shall apply as follows:

a. Area of Aggh bility. _All propemes containing either perennial

streams, or an established buffer area surroundmg one of the
perennial streams. as _identif ied:on Map 4.1, Significant Hydrologic

Resources. All new development that requires permitting or review
shall_be reviewed for compliafce with the significant hydrologic

resource standards.  No variance to the significant hvdrologic
resource standards shall all_be processed or approved. Refer to
18.06.449(b)(9) Modification of Standards.

In determining the location of the above-designated streams. staff
shail use:

1. F’ubhshed d__United States Geological Serv:ce (USGS]

topographic maps, either in 7.5 minute or 15 minute series,

to assist in the interpretation of location of significant
hydrologic resources.
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2. A _determination of the location of a perennial stream
' resulting from a delineation of wetlands and/or waters of the
United ;States made by.the United States Army_ Corps of
Engineers under the provisions of Segtion 404 of the Federal
Clean Water Act. shall be considered the perennial stream

crossing any parcel of 1and

3. Fieild survey by land éurvevor or professional engineer
licensed and qualified to perform a survey.

b. Relationship to Other Restrictions. The requirements established in
this_article are not intended fo repeal, gbrogate, supersede or
impair any. emg@___g federal state or local law, easement, covenant
or deed restriction. However, if thls aricle imposes dreater or more
stringent restrictions, the provisions of this_article shall prevail,
Specifically, If an applicant also acquires authorization - under
Section 404 of the Clean Watér Act from the United States Army
Corps of Engineers, the apolicant shafl meet any greater or more
stringent restrictions set forth in this arficle_in addition_to and

independent of the restrictions of such permit.

¢, Application of this Article to the Truckee River. T he p rovisions of
this article do not apply for development along the Truckee River
from_the CallfomlaiNevada state line_to the terminus in PVramrd
Lake.

d. impact on Land Use Designations. The provisions of this article
shall _neither be used as justification for changing a land use
designation nor be used to reduce the deveiopment density or

intensity otherwise allowed by the land use designation of the
property, subject to the provisions and limitations of this article.

(3) Exemptions. The foll_owinq are exemnpt from the provisions of this article:

a. All existing allowable or permitted use of anv single family,
detached, residential_structure. including interior renovation, and

replacement upon_catastrophic damaging event. and all related

accessory uses (e.g. garages, barns, corrals, storage sheds)
constructed or under construction with a valid_building_permit prior

to (effective date of this ordinance).

b. Ali projects with an approved special use permit, any map to divide

land, design standards handbopk and/or development agreement,
currently active (not expired) ‘and having obtained approval or
having submitted a_valid discretionary permit application prior to
(effective date of this ordinance). :
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(4) Perennial Streams Buffer Areas. Perennial stream buffer areas are

established to provide adequate setbacks and land use controis to ensure

water quality functions of each perennial stream are not |eopardized

through development activity. To [imit significant impacts _adjacent to

hydrolcqgical resources, two (2) buffer argas are hereby established-the

"critical stream zone buffer areg” and the "sensitive stream zone buffer

area”. All proposals to develop uses within the critical stream zone buffer

area and/or the sensitive stream zone buffer area shall_ submit a site plan

with precise dimensions depicting the boundary line for the buffer areas.

&,

Critical Stream Zone B uffer Area. T he c¢ritical stream zone buffer

area shall be sli land and water surface within thirty {30) feet from
the centerline of the perennial stream. The centerline of the stream
shall be determined by either survey from a licensed surveyor or by
determination of the thalweq (i.e. the line connecting points of

maximum water depth) from a topegraphic survey, or appropriate
USGS 7.5 minute topearaphic map covering the site.

Sensitive Stream Zone Buffer Area. The sensitive stream zone

buffer area shall be all land and water surface between the critical

stream zone buffer area boundary of thirty (30} and one hundred
fifty {150) feet from centerling or thalweg of the perennial stream.

_Critical Stream Zone Buffer Area Development Standards. All

development in the critical stream zone buffer area shall be subject
to the following standards:

a. Allowed Uses. Uses allowed within the critical stream zone
buffer area are limited to those uses necessary for providing
community services such as managing and conserving
natural resources, and providing recreational and
educational opportunities, inciuding: '

1. Weed controt consistent with state and County laws.

2. Mosquito abatement consistent with state and County
faws.
3. Conservation _or _preservation of soil, water,

vegetation, fish and other wildlife habitats.

4. Qutdoar recreation activities such as fishing, bird
watching, hiking and swimming.
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5. Education and scientific_research inciuding, but not

limited to, water quality monitoring and stream fiow

-qauging.

g. Maintenance of an existing public or private road,
driveway, structure or _faciity, including dra:naqe

facmtles, water conveyance strugtures, dams, fences,
trails, and any public or private utility facility used to

provide transgortat:orz, electric, gas, water, telephone,
te!ecommumcatton or__other mcludmg individua|
service connections. Written notice shall be provided
to_th the Department of Communrtz Deveicgment at
Ieast fifteen (15) days priorto the commencement of
work and all lmpacts o the critical stream zone buffer
area__are _minimized and disturbed areas are
immediately restored to their natural state.

7. Landscage mprovements and mamtenance of native
vegetation is allowed within_an establrshed critical
stream zone buffer area including the pruning of trees
and the remuvah of dead_vegetation _and debris,

fnamental landscaping that would require fertilizer

or pesticide applications for growth and maintenance
is not permitted within the critical stream buffer zone
area.

8. Landscaging area. requirements may be satisfied by
using the natural, undisturbed or restored critical

stream Zone buffer area to count towards the re U!rEd

area to be landscaped for new residential, Givic,

commercla!, industrial _or _agricultural use types,
F; arking angd loading areas on the developed portion

of of the site shall continue to require landscagmg Open

space requirements _may be satisfied by using the
pafural, undisturbed or restored critical strearn zone
buffer area.

g. Continuation of existi ing aqricultural operations such

as the cultivation and harvesting of hay or pasturing of
vestock, or change of agricultural practices such as

the reiocation of an existing pasture fence, which has
no greater impact on perennial stream water quality.

10. Penmeter fencing on a property boundary with a valid
building permit pursuant to aporoval by the County
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Engineer to ensure that obstruction to stream flows
has been avoided.

Permitted Uses Reauiring a Planning Commission Approved

Special Use Permit. Subject to the requlatory zone in effect
for the property establishing the uses, the following use
types may be permitted in the crilical stream zone buffer
area pursuantto a2 speciaiuse permit beingissued by the
Reno City Planining Cemmission _and__this article. Any
construction_in_the critical stream _zone buffer area will
require submission of a grading plan showing compliance
with applicable best management practices to minimize
stream bank and stream bed erosion. The grading plan shall
also_be designed to prevent construction drainage and
materials from increasing sedimentation impacis to the
stream environment and to minimize impervious surfaces.

1. Construction or enlargement of any public or private

roads, driveway, structure or facility including
drainage fagilities, water convevance structures,
dams, trails and any public or private utitity facility

used to provide transporiation, electric, gas, water,
telephone, telecommunication or other services.

Civic Use Types. Civic uses classified under the utility
services, nature center, active recreation. passive

recreation and safety services use lypes may be
permitted in the critical stream zone buffer area.

o

Prohibited lJses. Due to the incompatibie n ature of certain
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uses (i.e. ground disturbance. untreated water discharge
hazardous materials, chemical contamination, scale of use
traffic, etc.) and the potential negative impacts on the
perennial stream and adjoining critical stream_zone buffer
area, all new construction and development uses not listed

in_either the allowed or permitted section of this article shall
not be established in the critical stream zone buffer area,

1. Residential,  Civic. Commercial. _ Industrial _and
Agricultural Use Types. All new residential  civic,

commercial, i ndustrial a nd agricultural u se types n ot
listed as allowed or permitted uses are prohibited in

the critical stream zone buffer area. Specifically

prohibited industrial uses include:

(i) Acgregate facilities -permanent.
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(i __Aggregate facilities -temporary.
{iif) __Energy production.

(iv) Grenérél ind@:strial- heavy.

(I:.v) inoperable \:ehicle storage.

{vi) __ Mining oper-_;ations.
(viit _Salvage yards.

Wholesalin . sterage and distribution -hea

2. Parking and _Ornamental al Landscaping. Al new
Qarkmg and crnamental landscaping areas to fulfill the

minimum _requirements for new residential__civic,
commercial, industrial or agricultural use types shall
be prohibited in the critical stream zone buffer area.

3. Fences in order io prevent livestock from destrozing
the stream bank siope, all new perpendicular-griented
fences except as g__vzded in_18.06.449(b)(5)(a)10)
shall be prohibited: in the critical stream_zone bufier

area. Fencing that is garallel to the stream and is
designed to keep livestock from access to the water

and stream bank may be permitted after review and

approval by the Department of Community
D_evelogment '

(53] Sensitive Stream _Zone Buffer Area Development Standards.

development in the sensitive siream zone area shall be subject to

the following standards:

a.
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Ailowed Uses, All allowed uses within the critical stream

zone buffer arez are also allowed in the sensitive stream
zone buffer area. Additional allowed uses in_the sensitive
stream zone buffer area include:

1, Single farnih;r detached residential _uses and_ all
related accessory uses associated with the singie

. family residence requiring a building permit. Attached
or-detached accessory dwellings may also be erected

within the sensitive stream zone buffer area. New

building _structures such _as storace sheds and
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gazebos that, due to their minimum floor arez, do not
reguire 2 building permit may alsc be erected within
the sensitive stream zone buffer area.

2. Landscaping area requirements, including ornamental
landscape planting, may be satisfied by _using the
sensitive stream zone buffer area %o count towards
the required area to be landscaped for new

residential, civic, commercial, industrial or agricultural
use types. Parking and loading areas on the

devefoped portion of the site shall continue to require
landscaping. Open space requirements may be
satisfied by using the natural. undisturbed or restared
sensitive stream zone buffer area.

3. New fencing, construcied in_accordance with Reno

Code.

Permitted Uses Requiring a Planning Commission Approved

Special Use Permit. Subiject to the requlatory zone in effect
for the property, all new use types may be permitted in the
sensitive stream zone buffer area pursuant 1o a special use
permit being issued by the Reno City Planning Commission.
The special use permit requirement is also applicable to
construction or enlargement of any public or private roads,
driveway, structure or facility_including drainage facilities,
water convevance structures, dams, trails, and any public or
private utility facility used to provide transportation. efectric,
gas, water, telephone, telecommunication or other services.
New residential. commercial and industrial subdivisions shall
not _require the concurrent processing of a special use
permit, as long_as the "Special Review Considerations" of
this article are addressed in the_tentative subdivision map
review. Any construction_in the sensitive stream zone buffer
area will _require submission of a grading plan showing
compliance with applicable best management practices. The
grading plan shall also be designed to prevent construction
drainage and materials from increasing sedimentation
impacts _to_the stream environment and to  minimize

impervious surfaces.

Prohibited Uses. Due to the incompatible nature of cerain
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perennial stream and adjoining sensitive stream zone buffer
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area,_the following uses shall not be established in the
sensitive steam 2one buffer area:

1. Aggregate facilities -permanent.

2, Aggregate facilities -temporary.
3. Energy production.

4, General industrial ~ heavy.

]

5. I‘hogerable vehicle storage._
B. Mining operations,  +
7. Salvage yards.

8. Wholesaling, storage and distribution -heavy.

Special Review Considerations. In addition to other required findings. prior
io_approving an application for development in the critical stream zone
buffer area or the sénsitive stream zdne buffer area. the record at the

Planning Commission: shail demonstratie that the following special review .

considerations are ad%iressecl:

a. Conservation of topsoi;
b, Protection of st.i_rfaca water quality;

c Consgervation of natural vegetation, wildiife habitats and fisheries:

d. _Control of erosi_@:n ;

e Control of drain%aqe and sedimentation;

f. Provision fdr Eestoration of the project site to predevelopment
conditions; .

q. Provision of a bonding grogrém to secure performance of

requirements imposed; and

h. Preservation ofl;the hydrologic resources, character of the area and
other conditions as necessary.
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(8} Cluster Development. New residential subdivision regquests with a
protected perennial stream on_the property are encouraged to submit in
accordance with the provisions of 18.06.303(b} Cluster Development,

(9) Modification of Standards. Modification of standards, including
interpretation of the applicability of the standards in this section, shall be
set forth as follows:

a. Appeals for Errars. Appeals shall be processed in accerdance with
18.06.1109(f). Appeals.

b. Special Exceptions. The Reno City Planning Commission shall hear
and decide requests for special exceptions from the requirements
of this article. In pagsing upon such applications, the Reno City
Planning C ommission s hall consider all technical g valuations and

all relevant requirements, factors and standards specified in this
article and shail also consider the provisions of this subsection:

1. The potential degradation of the stream environment.
2. The danger to life and oroperty due to flooding or erosion
damage.
3. The loss of critical habitat.
o Issuance of Special Exception. Special exceptions shall only be

issued when in_compliance with the provisions of this section and

the Reno City Planning Commission finds:

1. A showing of good and sufficient cause such as renovation
rehabilitation or reconstruction of the stream envirgnment: or

2. A determination that failure to grant the special exception
would result in exceptional hardship ¢ the appiicant, such as
deprivation of a substantial use of property and that the
granting of a special exception will not result in_degradaticn
of the stream environment.

d. Extent of Special Exception. Special exceptions shall only be

issued upon a determination that_the special exception is the
minimum necessary to aiford relief. '

8. Conditions of Special Excentians. Upon consideration of the factors

set forth in this section and the purpose of this article, the Renog City
Planning Commission may attach_such conditions fo the granting of

AT-1-03 - 18,06.439 - Arlo Stockham_1.doc -18-




special exceptions as it deems necessary to further the purpose of

this article,

(c) Amendments within cooperative planning areas,

(1) __introduction. Principle #1 of the Regional Plan, adopted May 9, 2002,
states that the plan "...aims to limit the soread of the urban footprint_and
direct more development of hormes and jobs toward the traditionat core of
the regjon-its dowrtowns, its designated Regional Centers. and its
traditional t ransportation c orridars. T his s trateqy will redirect growth that
might otherwise accur at the urban fringe: make more efficient use of jand,
natyral resources and community services, save maoney on infrastructure;
reduce dependencei on the private ‘automobile; promote muiti-modal
transportation choicés: protect air qualitv: conserve energy: preserve
designated open space: and create more affordable communities. This
strategy, which wili result in a more compact form of future deval ment
as well as a more diverse mix of uses. will provide a varietv of living and
working situations, and wili promote human. natural and economic capitai,
strengthen_our communities and_ensure that the region's assets are
accessible to all." The following poiicies for review of master plan
amendments _within the cooperative planning areas are intended to
prornote the principles of the Regional Pian.

{2) __ Appiicability. The following policies apoly to amendments to local master
plans_and zoning changes in the cocperative planning areas of the

Truckee Meadows region. “Cooperative;Planning Areas” means:
3. The expanded city spheres of influence, post May 8. 2002;

b. Land within the:unincorporated area that was identified by the cities
in the Seftlernent Agreement of Octoaber 17. 2002" and

e T o T

o Lands annexed by a city under the provisions of NRS 268 670
- outside the pre-May 9, 2002, spheres of influence, except as
rescribed in the settlement agreements in Nevada Supreme Court

Case 38749 (Mortesen et al) and District Court Case CV02-03469
(Regional Plan lawsuit).
The following policies apply_throughout the cooperative plannin areas
unless the text of a specific policy states:otherwise,
(3) _ Definitions. Except as otherwise noted, the definitions of terms used in this

article are the same as the definitions on pp, 54 through 64 of the Truckee
Meadows Regional Plan adopted May 9. 2002.
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(4) __ Master Plan Policies and Goals and Zoning Amendments Critaria. Local
governments considering amendments within Cooperative Planning Areas

shall be required to make ali the applicable following findings:

a. Regionai Form and Pattern, Including Open Space.

1. Findings for Poiicy 1.1.6 -Rural Development Area (for an
amendment located within a Rural Development Area);

(i __ The amendment dogs not afiow new divisions of land
that would create a parcel less than five (5} acres in
Size.

{it __ The permitted uses d o not require community water
or  sewage digspesal systems or new  publicly
maintained roads or parks.

2. Findings for Policies 1.1.8 and 2.1.1 -Development
Constraints _Area {for an amendment located within a

Development Constraints Area):

(i} Allowed land uses are limited to communication
facilities; recreational facilities; parks and open space;
utilities: agriculture: forestry: mining; transportation
infrastructure necessary to service development: and

residential uses that are limited to a2 maximum density
of one {1) unit per forty (40) acres or one {1) unit per
parcel in existence on May 8. 2002, whichever is
greater.

(i) ___Except for those uses listed in finding (i), uses that

encroach on the Development Constraints Area are
isolated; enhance the coverall proiect design; and
preserve as open space a 2:1 ratio of non-constrained

area for every constrained area that is developed.
3. Findinas for Policies 1.1.9 and 2.2.1 -Slope Management (15

percent -30 percent) (for an amendment with identified
slopes in excess of 15 percent):

{i) The local government has a management straiegy for
slopes greater than 15 percent but less than 30
percent found in conformance with the Regional Plan

and the amendment is in conformance with that plan.
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Prior to the adoptioh of a_conforming management

strategy, the amendment must provide an
assessment of the impact on the following desired
conditions:

(2) Deveiogment on_such slopes will not degrade
the scenic,: public safety. and environmental

values of the area to be developed and the
region as a whole:

(b) _Development on such slopes incorporates on-
site and _cff-site  mitigation measures for
impacts to_habitat and water quality, and for

fiscal _effects vassociated with  higher-than

norral costs of infrastructure, pubiic safety

facilities, and public safety services on sio £8
greater than 15 percent but less than 30

percent;

¢ Recharge areas are protected: ang

(d) Activities _comply with_the terms of National

Pollutant __ Discharge __Elimination  System

(NPDES) permits.

Findings for Policies 1.1.12 and 1.2.16 -Emerging

AT.1-03 - 18.06.449 - 2o Slockham_1.des

Employment Centers (for an amendment in_an area
identified as an Emerging Employment Center);

(i}

The local government has a plants) for the emerging
employment center(s} found in_conformance with the
Regional Plan and the amendment is in conformance
with that plan.

(i) Prior to the adoption of a conforming plan, the

amendment must provide an assessment of the

impact on the follow_'ing desired conditions:
{a) Adequate noh-residential land sSuppiy;

(b) _ Convenient access to maior. roads and/or
freeways;

(c) __Pedestrian connections throughout the areas
and to nearby residential areas:
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{d) A pian for transit service;

() Adequate residential land _supply in_the
surrounding _area to house the anticipated

number of employees;

{fi Design and intensity standards to maintain the
character of nearby residential areas; and

{d) Reverse commute and trip  reduction
strategies.

Findings _for Policy 1.2.1 -Desired population_ and

employment distribution and Jobs/Heusing balance:

) The amendment_shall provide an assessment of the

impact_on the desired population, housing and
employment distribution, articulated in Regional Plan
Policy 1.2.1. The model for this review shall be
developed and_maintained by the Readional Planning
Agency in cooperation with local govemments and
affected entities.

AT-1-03 - 18.06.449 - Ao Slackham_1.dac

Findings _for Policy 12.12 -Regional Ceniers (for an
amendment within an identified Regional Center):

(i) The local government has a plan{s) for the regional

center(s} found in conformance with the Regional

Plan and the amendment is in conformance with that
plan.

(i) Prior to the adopticn of a coﬁfgm’xinq plan. the
amendment must provide an -assessment of the

impact on the following desired conditions:

{(a) Minimum residential densities for new
development of eighteen (18) units per acre of
residential:

(b) Minimum floor _area _ ratios  {(FARY for
nonresidential developments and mixed use
deveiopments of 1 5 FAR: and

(¢) _ Multi-modal__transportation including  future
trans# support.
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Findings for Policies 1.2.8, 1 2.9 and 1.212 -Transit

Oriented Developrment (TODY Corridors {for an_amendment
within a TODY:;

(i) The locat government has a plan(s) for TOO corridors
found in conformance with the Regional Plan and the
amendment is in conformance with that plan.

{ii} Prior to the adoption of a conforming plan, the
amendment must provide an assessment of the

impact on the follcjwinq desired conditions:

(a) _ Minimum_residential _densities for new

development of eighteen (18) units per acre of
residential;

(&) Minimum_ floor _area  ratios (FAR) far
: nonresidential_developments and mixed use
deveiopments of 1 5 FAR;

fe) _ Within 1/4 mile of a designated transportation
route, 2s identified in Regional Plan Policy
1.2.8: '

;ﬂ) Surroundind use compatibility;

(e} _ Airport _ Authority of _Washoe  County
consultation:

Land use and design that su orts and

enhances multi-modai fransportation including

future transit:

fg) Human scale design: and

(h)_ Development and design standards addressin

compatibiiity with the existing neighbarhood.

8. Findings for properties identified as potential Open_Space

AT-1-03 - 18.06.449 - Arlo Stockham_1.doc

within a(:_iogted Regional Open Space plan;

{i) The property owner has noticed local, regionai,_state,
national_and federal organizations charged with the
mission_of maintaining or_enhancing cpen space_in
this region that an amendment to the cooperative plan
te change land use will be submitted.
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9. Findings for Policies_1.3.2 and 1.3.3 -Truckee Meadows

Services Area (TMSA) -development standards (for an

amendment in the TMSA autside the 80OI3:

{i)

The focal government has a pian for the TMSA

(i)

outside the cities' sphere of influence found in
conformance with the Regional Plan and the
amendment is in conformance with that plan.

Pror to the adoption of a conforming plan, the

b. Housing

amendment must provide an assessment of the
impact on the following desired conditions:
L

(a) Residential density no greater than three (3)

dwelling units per acre in the Truckee
Meadows Services Area: . :

{b) Commercial retail is restricied to a floor area of
sixty thousand (60,000} square feet or less for
- any single tenant and a maximum size for any

singte development to_one hundred thousand

(100,000) square fest of floor area;

{c) Commercial office is restrictad to a floor area of
twenty thousand (20,000) sguare feet or less

for any single tenant and a maximum size for
any single devslopment to forty thousand

{40.000) square feet of floor area;
{(d)____industrial or warehouse uses are not included;

(e) _ Institutionalicivic uses commensurate with the
surrounding immediate community; and

() __Maximum ten_(10) acres of contiquous
nonresidential _properties  and  must  be
separated by a minimum_of one (1) mile from
the nearest nonresidential property.

1, Findings.

AT«1.03 - 18.06.449 - Ao Stockham_1.doc
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(i) The amendment is _consistent with criteria for

densities established in the regional form and pattern
section including subsections A_B, F. Hand J.

() _The amendment is _consistent with the lecal
- dovernments' requirements for inclusionary housing,
which must be reviewed by Regional Planning no

later than October 2004.

(ity _ Prior to conformance of the local governments'

requirements  for _inclusionary housing,  the

amendment must document that it is not detrimental
to the HOME Consortium's housing sfforts,

i
C. Concurrency, Timing and Phasing of |nfrastructure.

AT-1-03 - 12.08.44% - Arte Stockham_1.dac

1. Findinqs,

{i) Service capacity for water. wastewater, storm
" water, road and patks exists or is planned to

exist_prior to construction of development

within the amendment.

(i) When using a_community svstem, each of the

' following studies must identify and mitigate the

cumulative jmpacts on_existing_infrastructura

and faciiities: plans. These conceptual studies

must propose infrastructure mitigation that

constitutes reasonable care with respect to
adjacent or adjoining areas.

a The amendment includes a conceptual
drainage study _consistent with the

adopted standards  of the local
government.

{b) The amendment includes a conceptual
wastewater treatment and conveyance,

including _septic _ systems. study

consistent with the adopted standards of

the local government.

o] The amendment includes a conceptual
traffic_study that is consistent with the

adopted Redional Transportation Plan.
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(d) _ The amendment includes a_conceptual
potable water supply and convevance,
including individual wells, study.

(e} The amendment includes a conceptual
parks plan consistent with the adopted

standards of the local government.

{f) The proposed _cooperative  pian

amendment that proposes a community
system must identify a funding plan for
the improvement program.

d. Public Service Levels and Fiscal Effect.

1.

Findings.

() The amendment must assess_the impacts to public

services including police. fire and public recreation
based on a level of service that has been adopted by

the local government,

(i} __The amendment provides mitigation measures when
the impact to public services drops below the adopted

level of service for the local govemmenit.

iii) The proposed Cooperative Plan Amendment must
analyze the fiscal revenue and service expenditures

of development.

{iv) _The amendment must_identify and evaluate the
impacts on public schools.

e, Resources Constraints Not Elsewhere Addressed.

1.

Findings.

AT-1-03 - 18.06,449 - At Slgckham_1.doc

[1)}] The proposed amendment must  provide an
assessment of _wildlife habitats _that _have been
identified in the Regional Open Space Plan. The

amendment must include preservation, enhancement

and/or mitigation measures.
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SECTION 2. if any section, paragraph, clause or provision of this ordinance shall
for any reason be held to be invalid or unenforceable, the invalidity or unenforceability of

such section, paragraph, clause or provision shall in no way affect any remaining
pravisions of this ordinance.

SECTION 3. This ordinénce shall be in effect from and after its passage,

adoption and publication in one issue of a newspaper printed and published in the City
of Reno.

SECTION 4. The City Clerk and Clerk of the City Council of the City of Reno is

hereby authorized and directed to have this ordinance published in one issue of the
Reno Gazette-Journal, a newspaper printed and pubiished in the City of Reng.

: 4
PASSED AND ADOPTED this 25" day of __ February , _ 2003, by the
following vote of the Coungil: '

AYES:_Sfemrazza, Hascheff, Harsh Zadra, Dortch, Aiazzi, Cashell
M

NAYS: None
ABSTAIN: None | ABSENT:  None
APPROVED this_25" __ day of __February ,_2003 .
MAYOR OF THE CITY OF RENO
ATTEST

S CLERK OF THE Gy 7
IL OF THE CITY OF RENO, NEVAL,

EFFECTIVE DATE; February 28, 2003

Oed No. 5436 - AT-1-03.doc ~28-







City of Sparks Municipal Code:
Chapter 15.11 FLOODPLAIN MANAGEMENT.

Section 15.11.0010 Statutory authorization.

Section 15.11.0020 Finding of fact.

Section 15.11.0030 Statement of purpose.

Section 15.11.0040 Methods of reducing flood losses.

Section 15.11.0050 Definitions.

Section 15.11.0080 Basis for establishing the areas of special fleod hazard.
Section 15.11.0070 Compliance.

Section 15.11.0080 Abrogation and greater restrictions.
Section 15,11.0090 interpretation.

Section 15.11.0100 Warning and disclaimer of liability.

Section 15.11.0110 Severability.

Section 15.11.0120 Floodplain development permit,

Section 15.11.0130 Permit appilication.

Section 15.11.0140 Use of other flocd data.

Section 15,11.0150 Alteration of Watercourses,

Section 15.11.0160 Stop work orders.

Section 15.11.0170 Map determinations.

Section 15.11.0180 Appeals.

Section 15.11.0180 Submission of new technical data to FEMA,
Section 15.11.0200 Anchoring.

Section 15.11.0210 Construction materials and methods.
Section 15.11.0220 Elevation requirements for lowest floor.
Section 15.11.0230 Lowest floor certification reguirements.
Section 15.11.0240 Nonresidential floodproofing requirements.
Section 15.11.0250 Requirements for areas below the lowest floor.
Section 15.11.0260 Standards for utilities.

Section 15.11.0270 Standards for subdivisions.

Section 15.11.0280 Standards for critical struciures.

Section 16.11.0290 Standards for manufactured homes.
Section 15.11.0300 Standards for recreational vehicles.
Section 15.11.0310 Floodways.

Section 15.11.0320 Mudslide prone areas.

Section 15.11.0330 Flood-related erosion-prone areas.
Section 15.11.0340 Variances.

Section 15.11.0350 Conditions and procedures for variancss.
Section 15.11.0360 Map correction procedures.

Section 15.11.0010 Statutory authorization.

The legislature of the State of Nevada has in Nevada Revised Statutes 278.020,
2444057, and 543.020 conferred upon local government units authority to adopt
regulations designed to promole the public health, safety and general welfare of its
citizenry. Therefore, the city council of the City of Sparks does hereby adopt the
following floodplain management ordinance to regulate development within flaodplains.
(Ord. 1838, 1994: Ord. 1760, 1992.)

(1886, Repealed & Replaced, 12/26/19395)

Section 15.11.0020 Finding of fact.

The flood hazard areas of the city are subject to periodic Inundation which results in
toss of life and property, health and safety hazards, disruption of commerce and
governmental services, extracrdinary public expenditures for ficod protection and ralief,
and impairment of the tax base, all of which adversely affect the public health, safety and
general welfare.

City of Sparks Municipal Code:
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These flood losses are caused by uses that are inadequately elevated, floodproofed,
or protected from flood damage. The cumulative effect of obstructions in areas of special
flood hazards which increase fiood heights and velocities also contribute to the flood loss.,
(Ord. 1838, 1994: Ord. 1760, 1992.) : '
{1886, Repealed & Replaced, 12/26/1995)

Section 15.11.0030 Statement of purpose. _

It is the purpose of this ordinance to promote the public health, safety, and general
welfare, and to minimize public and private loss due to flood conditions in specific areas
by provisions designed to: . ' '

1. protect human life and health; .

2. minimize expenditure of public money for costiy-flood control projects;

3. minimize the need for rescue and relief efforts associated with flocding and generally
undertaken at the expense of the general public;

4. minimize prolonged business interruptions; : :

5. minimize damage to public faciiities and utilities such as water and gas mains,
electric telephone and sewer fines, and streets and hridges located in areas of special
flood hazards; - T
6. help maintain a stable tax base by providing for the sound use and development of
areas of special flood hazard so as to minimize future blighted areas caused by flood
damage;

7. ensure potential buyers are notified of property located in areas of special flood
hazards; . '
8. ensure those who occupy the areas of special flood hazards assume responsibility -
for their actions, and i o
8. maintain qualifying standards for participation in-the National Flood Insurance
Program., - :

(Ord. 1838, 1994: Ord. 1780, 1592.)

(1886, Repealed & Replaced, 12/26/1995)
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Section 15.11.0030 Statement of purpose.

Itis the purpose of this ordinance fo promote the public health, safety, and general welfare,
and to minimize public and private loss due to flood conditions in specific areas by provisions
designed to:

1. protect human life and health;

2. minimize expenditure of public money for costly flood control projects;

3. minimize the need for rescue and relief efforts associated with flooding and generally
undertaken at the expense of the general public;

4.  minimize prolonged business interruptions;

2. minimize damage to public facilities and utilities such as water and gas mains, electric
telephone and sewer lines, and sireets and bridges located in areas of special flood hazards;
6. help maintain a stable tax base by providing for the sound use and development of areas of
special flood hazard so as to minimize future blighted areas caused by flood damages;

7. ensure potential buyers are notified of property located in areas of special flood hazards;
8. ensure those who occupy the areas of special flood hazards assume responsibility for their
actions; and

9. maintain qualifying standards for participation in the National Flood Insurance Program.
(Ord. 1838, 1994: Ord. 1760, 1992.)

{1886, Repealed & Replaced, 12/26/1995

Section 15,11.0040 Methods of reducing flood losses.
In order to accomplish its purposes, this ordinance includes methods and provisions to:

1. restrict or prohibit uses which are dangerous to health, safety, and property due to
water or erosion hazards, or which result in damaging increases in erosion or fiood
heights or velotities;
2. require that uses vulnerable to fioods, including facilities which serve such uses, be
protected against flood damage at the time of initial construction;
3. control the alteration of natural floodplains, alluvial fans, siream channels, and
natural protective barriers, which help accommeadate or channel flood waters;
4. control filling, grading, dredging, and other development which may increase flocd
damage; and
5. prevent or regulate the construction of flood barriers which will unnaturally divert
flood waters or which may increase flood hazards in other areas.
(Ord. 1838, 1994: Ord. 1780, 1882.)

(1886, Repealed & Replaced, 12/26/1995)

Section 15.11.0050 Definitions.

Unless specifically defined below, words or phrases used in this ordinance shall be
interpreted to as to give them the meaning they have in common usage and to give this
ordinance its most reasonable application.

1. "Administrator” or "Flocdplain Administrator” means the public works director of the
city.

2. "Anchor® means a series of methods used o secure a structure to its footings or
foundation wall so that it will not be displaced by flood or wind forces.

3. '"Base flood" means a flood which has a one percent chance af being equalled or
exceeded in any given year.

4. "Base flood elevation” means the height in relation to mean sea level expected to be
reached by the water of the base flood at pertinent points in the floodplain of riverain
areas.

5. "Breakaway wall" means a walt that is not part of the structural support of the
building and is intended through its design and construction to collapse under specific

City of Sparks Municipal Code:
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lateral loading forces, without causing damage to the elevated portion of the building or
supporting foundation system,

8. "Channel” means a natural or artificial watercourse with definite bed and banks to
confine and conduct flowing water, '

7. "Channe! capacity” means the maximum flow that can pass through a channel
without overflowing the banks. _

8. "Conditional Letter of Map Revision (CLOMR)" means procedures by which
contractors, developers and communities can request review and determination by the
Federal Insurance Administrator of scientific and technical data for a proposed project,
when complete and functioning effectively, would modify the elevation of individuat
structures and parcels of land, stream channels, and floodplains on the Flood Insurance
Rate Map (FIRM).

8. “Critical structure” means a structure for which even a slight chance of flooding
would reduce or eliminate its designed function of supporting a community in an
emergency. Fire stations, hospitals, municipal airports, police stations, communication
antennas or towers, elderly care facilities (old folks, homes) fuel storage facilities, schools.
designated as emergency shelters, fresh water and sewage treatment facilities are some
examples of critical structures. ' .

10. "Federal Insurance Administration (FIAY" means the government unit, a part of
Federal Emergency Management Agency (FEMA), that administers the National Flood
insurance Program (NFIP).

11. "Flood Boundary Floodway Map (FBFM)” means the official map of a community
where the boundaries of the flood, mudslide and ralated erosion areas having special
hazards have been designated as Zones A, M and.E. .

12, "Flood Insurance Rate Map (FIRM)" means the official map on which the Federal
Emergency Management Agéncy has delineated both the areas of special flood hazards
and the risk premiurmn zones applicable to the community.

13. "Flood Insurance Study (FIS)* means a document containing the results of and
examination, evaiuation and determination of flood-hazards and, if appropriate,
corresponding water surface elevations, mudslides and erosion hazards.

14.  "Floodway" means the channel of a river or other watercourse and the adjacent
land area that must be reserved in order to discharge the base flood without cumuiatively
increasing the water surface elevation more than a designated height,

15, Flood Zores are defined as follows:

A.  SPECIAL FLOOD HAZARD AREAS INUNDATED BY 100-YEAR FLOOD

Zone A No base flood elevations determined.

Zone AE Base flood elevations determined.

Zone AH Flood depths of 1 to 3 feet (usually ares of ponding); base flood
slevations detarmined.

Zong AQ Flood depths of 1 to 3 feet {usually sheet flow on sloping terrain),

average depths determined. For areas of alluvial fan flooding, velocities
aiso determined. . _

Zone A99 To be protected from 100-year flood by Federal flood protection system
under construction; no base flood elevations determined.

Zone V Coastal flood with velocity hazard {(wave action); no base flood
elevations determined. ,

Zone VE Coastal flood with velocity hazard (wave action); base flood elevations
determined.

B. OTHER AREAS .

Zone X Areas of 500-year flood; areas of 100-year flood with average {shaded)

depths of less than 1 foot or with drainage areas less than 1 square mile;
or areas protected by levees from 100-year flood.

Zone X Areas determined to be outside 500-year floodplain. (unshaded)

Zone D Areas in which flood hazards are undeterminad.

16.  “"Historic structure” means any structure that is:
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a. Listed individually in the National Register of Historic Places (a listing maintainad by
the Department of Interior) or preliminarily determined by the Secrelary of the Interior as
meeting the requirements for individual listing on the National Register;

b. Cettified or prelitninarily determined by the Secretary of the interior as contributing to
the historical significance of a registered historic district or & district preliminarily
determined by the Secretary 1o qualify as a registered historic district; individually listed
on a state inventory of historic places in states with historic preservation programs which
have been approved by the Secretary of Interior;

c. Orindividually listed on a local inventory of historic places in communities with
histaric presetvation programs that have been certified either by an approved state
program as determined by the Secretary of the Interior or directly by the Secretary of the
Interior in states without approved programs.

17.  "Letter of Map Amendment (LOMA)Y" means the procedure by which any owner or
Iessee of property who believes his property has been inadvertently included in a Special
Flood Hazard Area can submit scientific and technical information to the Federal
Insurance Administrator for review to remove the property from said area. The
Administrator will not consider a LOMA if the information submitted is based on alteration
of topography or new hydrelogic or hiydraulic conditions since the effective date of the
FIRM.

18. "Letter of Map Revision (LOMR)" means the procedures by which contractors,
developers, and communities ¢an request changes to flood zones, flcodplain and
floodway delineations, flood elevations, and planimetric features based on the results of
structural works, improvements, or annexations; resulting in additional flood hazard
areas.

19. "Lowest floor” means the lowest fioor of the lowest enclosed area, including
basement. An unfinished or flood resistant enclosure, usable solely for parking of
vehicles, building access or storage in an area other than a basement area is not
considered a building's lowest floor; provided that such enclosure is not built so as to
render the structure in violation of the applicable non-elevation design requirements of
this erdinance. Attached garages are allowed to be buiit at grade. Below grade garages
are not allowed as they are considered to be hasements.

20. "Manufactured home (mobile home)' means a structure, transportable in one or
more sections, which is built on a permanent chassis and is designed for use with or
without a permanent foundation when attached to the required utilities. The term
"manufactured home" does not include recreational vehicles.

21. “National Geodetic Vertical Datum (NGVD)", as corrected in 1929, means a vertical
control used as a reference for establishing varying elevations within the floodplain.

22. "Obstruction” means and includes, but is not limited to, any dam, wall, wharf,
embankment, levee, dike, pile, abutment, protection, excavation, channelization, bridge,
conduit, culvert, building, wire, fence, rock, gravel, refuse, fill, structure, vegetation or
other material in, along, across or projecting inte any watercourse which may alter,
impede, retard or change the direction and or velocity of the flow of water, or due to its
location, its propensity to snare or collect debris carried by the flow of water, or its
likelihood of being carried downstream.

23. "Special flood hazard area” means an area having special flood, mudslide or flood-
related erosion hazards, and shown on an FHBM or FIRM in Zones A, AQ, A1, A30, AE,
AD9 AHM E orM.

24. "Start of construction” includes substantial improvement and other proposed new
development and means the date the building permit was issued, provided the actual
start of construction, repair, reconstruction, rehabilitation, addition, placement, ar other
improvement was within 180 days from the date of the permit. The actual start means
either the first placement of permanent construction of a structure on a site, such as the
pouring of slab or footings, the installation of piles, the construction of columns, ar any
work beyond the stage of excavation, or the placement of a manufactured home on a
foundation. Permanent construction dees not include land preparation, such as clearing,
grading, and filling; nor does it include the installation of streets and or walkways; nor
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does it include excavation for a basement, footings, plers, or foundations or the erection
of temporary forms; nor does it include the instailation on the property of accessory
buildings, such as garages or sheds not occupied zs dwelling units or not part of the main
structure. For a substantial improvement, the actual start of construction means the first
alteration of any wall, celling, floor, or other structural part of a building, whether or not
that alteration affects the external dimensions of the building. '

25. "Substantial damage” means damage of any origin sustained by a structure
whereby the cost of restoring the structure to its béfore damage condition would equal or
exceed 50 percent of the market value of the structure before the damage occurred,

26. "Substantial improvement” means any reconstruction, rehabilitation, addition, or
other proposed new developrnent of a structure, the cost of which equals or exceeds 50
percent of the market value of the structure before-the “start of construction” of the
improvement. This term includes structures which have incurred "substantial damage"”
regardless of the actual repair work performed. The term does not, however, include
either:

a. Any project for improvement of a structure o corract existing violations or state or
local health, sanitary, or safety code specifications which have been identified by the
local code enforcement official and which are the rinimum necessary to assure safe
living conditions, or .

b. Any alteration of a "historic structure” provided that the alteration will not preclude the
structure’s continued designation as a "historic structure.”

(Ord. 1838, 1994: Ord. 1760, 1992.) '

(1886, Repealed & Replaced; 12126/1995)

Section 15.11.0060 Basis for establishing the areas of special flood hazard.

The areas of special flood hazard identified by the Federal Insurance Administration
(F1A) of the Federal Emergency Managemant Agency (FEMA) in the Flood Insurdnce
Study (FIS) adopted September 30, 1994 and accompanying Flood Insurance Rate Maps
(FIRM) and Flood Boundary and Floodway Maps {FBFM) adopted September 30, 1994,
and all subsequent amendments and or revisions, are hereby adopted by reference and
declared to be a part of this ofdinance. The FIS and attendant mapping is the minimum

- area of applicability of this ordinance and may be supplemented by studies for other
areas which allow implementation of this ordinance and which are recommendead to the
city council by the ficodpiain d@dministrator. The FIS, FIRMs and FBFMs-are on the file at
the Public Works Department-of the City of Sparks. ' :
{Ord. 1838, 1994: Ord. 1760, 1992)

{1886, Repealed & Replaced, 12/26/1995)

Section 15.11.0070 Compliance,
No structure or land shall hereafter be constructed, located, extended, convarted, or
. altered without full compliance with the terms of th is ordinance and other applicable
regulations, Violations {including violations of conditions and safeguards established in
conngction with conditions) shall constitute a misdemeanor. Nothing here shali prevent

the city from taking such lawful action as is necessary to prevent or remedy any violation.
(Ord. 1838, 1994: Ord. 1760, 1992.) '

(1886, Repealed & Replaced, 12/26/1 895)

Section 156.11.0080 Abrogation and greater restrictions.

This ordinance fs not intended 10 repeal, abrogate, or impair any existing easements,
covenants, or deed restrictions. However, where this ordinance and other ardinances,
easement, covenant, or deed restriction conflict or overlap, whichever imposed the more
stringent restrictions or that imposing the higher standards, shall prevail.

(Ord. 1838, 1994: Crd, 1760, 1992.)
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(1886, Repealed & Replaced, 12/26/1995)

Section 15.11.0090 Interpretation.
The interpretation and application of this ordinance, all provisions shall be:
1. Considered as minimum requirements;
2. Liberafly construed in favar of the city; and
3. Deemed neither to limit nor repeal any other powers granted under state statutes.
(Ord. 1838, 1994: Ord. 1780, 1992.)
(1886, Repealed & Replaced, 12/26/1995)

Section 15.11.0100 Warning and disclaimer of liabitity.

The degree of flood protection required hy this ordinance is considered reasonabie for
regulatory purposes and is based on scientific and engineering considerations. Larger
floods can and wiil ocour on rare occasions. Flood heights may be increased by man-
made or natural causes. This ordinance does not imply that land outside the areas of
special floed hazards or uses permitted within such areas will be free from flooding or
flood damages. This ordinance shall not create liability on the part of the city, any officer
or empicyee thereof, the State of Nevada, or the Federal Insurance Administration,
Federal Emergency Management Agency, for any flood damages that result from
reliance on this ordinance or any administrative decision lawfully made hereunder.

(Ord. 1838, 1994: Ord. 1760, 1982.)
(1886, Repealed & Replaced, 12/26/1995)

Section 15,11.0110 Severabitity.
This ordinance and the various parts thereof are hereby declared to be severable.
Shouid any section of this ordinance be declared by the courls o be unconstitutional or
invalid, such decision shall not affect the validity of the ordinance as & whole, or any
pertion thereof other than the section 50 declared to be unconstitutional or invalid.
(Ord. 1838, 1994: Ord. 1760, 1992.)

(1886, Repealed & Replaced, 12/26/1995)

Section 15.11.0120 Floodpiain development permit.

A floodpiain development permit is hereby established for all construction and other
development to be underiaken in areas of special flood hazard in the city for the purpose
of protecting its citizens from increased flood hazards and insuring new development is
constructed in a manner that minimizes its exposure to flooding. It shall be unlawful to
undertake any development in an area of special flood hazard, as shown on the Flood
Insurance Rate Map enumerated in Section 15.11.0080, without a valid floodpiain
development permit. Applications for a permit shall be made on forms furnished by the
Floodplain Administrator and may include, but nof limited to: plans in duplicate drawn to
scale showing the nature, location, dimensions and elevation of the area in question,
existing or proposed structures, fill, siorage of mataerials, drainage facilities and the
location of the foregoing. '

(Ord. 1838, 1994.)
(1888, Repealed & Replaced, 12/26/1995)

Section 15.11.0130 Permit application.
The applicant shail provide the following information, where applicable. Additional
information may be required on the permit appiication forms.
1. The proposed elevation in relation to mean sea level, of the lowest floor {including
basement) of all residential and non-residential structures whether new or substantially

improved fo be located In Zones A, A1-A30, AR, AE and AH, if base flood elevations data
gre available.
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2. The proposed elevation in relation to mean sea level, of the lowest floor {including
basement} and the elevation of the highest adjacent grade of all residential and non-
residential structures whether new or substantially improved to be iocated in Zone AO.

3. The proposed elevation in relation o mean sea level, to which any new or
substantially improved non-residential structure wili be floodprocfed,

4. A certificate from a licensed professional engineer or architect in the State of Nevada
for any utility floodproofing will meet the criteria in Section 15:11.0260.

5. Acertificate from a licensed professional engineer or architect in the State of Nevada
that any non-residential floodproofed structures will meet the criteria in Section
15.11.0240.

6. A description of the extent to which any watercourse will be altered or relocatad as a
result of the proposed development. Computations by a licensed professional engineer
in the State of Nevada must be submitted that demonstrate the ajtered or relocated
segment will provide equal or greater conveyance than the original stream segment. The
applicant must submit any maps, computations or other material required by the Federai
Emergency Management Agency (FEMA) to revise the documents enumerated in
Section 15.11.0060, when notified by the Floodptain Administrator and must pay any fees
or other costs assessed by FEMA for this purpose. The applicant must also provide
assurances that the conveyance capacity of the altered or relocated stream segment will
b& maintained. ' )

7. In certain circumstances the Floodplain Administrator will raquire a technical
analysis, by a licensed professional engineer in the State of Nevada, showing the
proposed development located in the special lood hazard area will not cause physical
damagle to any other property. o

8. When there is no base flood elevation data available for Zone A from any source, the
base flood elevation data will be provided by the permit applicant for ali proposed
develapment of subdivisions, manufactured home and recreational vehicle parks in the
special flood hazard areas, for all developments of 50 lots or 5 acres, whichever is less.
(Ord. 1838, 1994.)

{1969, Amended, 01/12/1998; 1886, Repealed & Replaced, 12/26/1995)

Section 15.11.0140 Use of other flood data.

When the Federal Emergency Management Agency has designated Special Flood
Hazard Areas on the community's Flood Insurance Rate Maps (FIRM) but has neither
produced water surface elevation data nor identified a floodway, the Floodplain
Administrator shall atternpt to.obtain, review and reasonably utifize any base flood
elevation and floodway data available from a federal, state or other source as criteria for
requiring that new construction, substantial improvements or other proposad
development meets the requirements of this ordinance.

When base flood elevations are not available, the Floodplain Administrator may use
flood information from any other authoritative source, such as historica data, to establish
flood elevations within the Special Flood Hazard Areas. '

(Ord. 1838, 1994,)
(1886, Repeaied & Replaced, 12/26/1995)

Section 15.11.0150 Alteration of Watercourses.
Prior to issuing a permit for any alteration or relocation of a watercourse, the
Floodplain Administrator shall:
1. Notify all adjacent communities, Nevada’s National Flood Insurance Program
Coordinator, Nevada Division-of Water Resources and submittal of evidence of such
notification to the Federal Insurance Administration and the Federal Emergency
Management Agency.
2. Determine that the permit holder has provided for maintenance within the altered or
relocated portion of said watercoutse so that the flood carrying capacity is not diminished.
(Ord. 1838, 1984.)
(1886, Repealed & Replaced, 12/26/1995)
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Section 15.11.0160 Stop work orders.

The Floodplain Administrator shall issue, or cause to be issued, a stop work order for
any floodplain development found nen-compliant with the provisions of this ordinance or
conditions of the development permit and all development found ongoing without a
floodplain development permit. Disregard of a stop work order shall subject the violator
to the penalties described in Section 5.11.0070.

(Ord. 1838, 1984.)
(1888, Repealed & Replaced, 12!26:'1995)

Section 15.11.0170 Map determinations.

The Floodplain Administrator will make map interpretations where needed as to the
exact location of the boundaries of the areas of special flood hazard and where there
appears to be a conflict hetween a mapped boundary and actual fisld conditions.
(Ord. 1838, 1994.)

(1886, Repealed & Replaced, 12/26/1985)

Section 15.11.0180 Appeals,

The city council of the City of Sparks shail hear and decide appeals when it is alleged
there is an error in any requirement, decision or determination made by the Floodplain
Administrator in the enforcement or administration of this ordinance.

(Ord. 1838, 1924.)
{1888, Repealed & Replaced, 12/26/1995)

Section 15.11.0190 Submission of new technical data to FEMA.

When base flood elevations either increase or decrease resulting from physical
changes affecting flooding conditions, as soon as practicable, but not later than six
maonths after the date such information becomes available, the Floadplain Administrator
will submit the technical or scientific data to FEMA. Such submissions are necessary so
that upon confirmation of the physical changes affecting flooding conditions, risk premium
rates and flood plain management requirements will be based upon current data,

(Ord. 1838, 1994.)
(1886, Repealed & Replaced, 12/26/1995)

Section 15.11.0200 Anchoring.
1. All new construction and substantial improvements shall be adequately anchored to
prevent flotation, collapse or lateral movement of the structure resulting from
hydrodynamic and hydrostatic loads, including the effects of buoyancy.
2. Al manufactured homes shall meet the anchoring standards of Section 15.11.0230,
{Ord. 1838, 1894.)
{1886, Repealed & Replaced, 12/26/1995)

Section 15.11.0210 Construction materials and methods.
Ali new construction and substantial improvements shall be constructed:
1. With materials and utility equipment resistant to flood damage;
2. Using methods and practices that minimize flood damage;
3. Ensure electrical, heating, ventilation, plumbing, air conditioning equipment and other
service facilities are designed or located so as to prevent water from entering or
accumulating within the components during conditions of flooding;
4. Within Zones AH or AQ so that there are adequate drainage paths around structures
on slopes to guide flood waters around and away from proposed structures.
(Ord. 1838, 1994.)
(1886, Repealed & Replaced, 12/26/1995)

Section 15.11.0220 Elevation requirements for lowest floor.
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Residential construction, new or substantial improvements, shall have the lowest floar,
including basement; : .
1. In Zone AQ, eievated above the highest adjacent grade to a height exceeding the
depth number specified in feet on the FIRM by at least one (1) foot, or elevated at least
thrae (3) feet above the highest adjacent grade if no depth number is specified.
2. InZone A, elevated to at least one (1) foot above the base flood elevation, as
determined by this community.
3. InZone AE, elevated to at least one ( 1) foot above the base flood elevation as
specified in feet on the FIRM. :
4. In all other zones, elevated to at least one (1) foot above the base flood elevation.
{Ord. 1838, 1994.)
(1969, Amended, 01/12/1998; 1888, Repealed & Replaced, 12/26/1995)

Section 15.11.0230 Lowest floor certification requirements.

Upon completion of the structure, the elevation of the lowest floor including basement
shall be certified by a registered professional engineer or surveyor and verified by the
community building inspector o be properly elevated. The certification shall be provided
to the Floodpiain Administrator using the current FEMA Elevation Certificate.

(Ord. 1838, 1994.)
(1888, Repealed & Replaced, 12/26/1996)

Section 15.11.0240 Nonresidential floedproofing requirements.
Nonresidential construction shal! either be elevated to conform with Section
15.11.0220 together with attendant utility and sanitary facilities;
1. Wil be floodproofed below the elevation recommended under Section 15.11.0220 so
that the structure is watertight:with walls substantially impermeabie to the passage of
water; ; :
2. Wilk have the structurat. components capable of resisting hydrostatic and
hydrodynamic loads and effects of buoyancy; :
3. Wil be certified by a registered professional engineer or architect that the standards
of Section 15.11.0220 are satisfied. The certification shall be pravided to the Fioodplain
Administrator. . ' '
(Ord. 1838, 1994.)
(1886, Repealed & Replaced, 12/26/1 885)
Section 15.11.0250 Requirements for areas below the lowest fioor. _
All new construction and substantial improvements with fully enclosed areas balow the
lowest floor (excluding basements) that are usabie solely for parking of vehictes, building
access or storage, and which are subject to flooding, shall be designed to automatically
equalize hydrostatic flood forces on exterior walls by allowing for the entry and exit of
floodwaters. Designs for meeting this requirement must either be certified by a licensed
professional engineer or architect or meet or exceed the following minimum criteria;
1. Must have a minimum of two openings having a total net area of not less than one
square inch for every square foot of enclosed area subject to flooding;
2. The bottom of all such openings will be no higher than one foot above the Jowest:
adjacent finished grade.
Openings may be equipped with louvers, valves, screens or other COVErings or devices
provided they permit the automatic eniry and exit of floodwaters.
(Ord. 1838, 1994))
(1886, Repealed & Repiaced, 12/26/1995)

Section 15.11.0260 Standards for utilities.
All new and replacement water supply systems shall be designed to minimize or
eliminate infiitration of flood waters into the system.
All new and replacement sanitary sewage systems shall be designed to minimize or
eliminate infiltration of flood waters. Sanitary sewer and storm drainage systems for
buildings that have openings below the base flood elevation shall be provided with
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autornatic backflow valves or other autematic backflow devices that are installed in each
discharge line passing through a building’s exterior walk.

Cn-site wasle disposal sysiems shall be located to avoid impairment to them or
contamination from them during flooding.
(Ord. 1838, 1994.)
(1886, Repealed & Replaced, 12/26/1905)

Section 15.11,0270 Standards for subdivisions.

All preliminary subdivision proposals shall identify the fiood hazard area and the
elevation of the base flood.

All subdivision plans will provide the elevation of proposed siructures and pads.

All subdivision proposals shall be consistent with the need to minimize flood damage.

All subdivision proposals shall have public utilities and facilities such as sewer, gas,
electrical and water systems located and constructed to minimize flood damaga.

All subdivisions shall provide adequate drainage {o reduce exposure to flood hazards.

Additionally, all subdivision proposais will demonstrate by providing a detailed
hydralogic and hydraulic anaiyses that the proposed development, when combined with
all other existing and anticipated development, will not increase the water surface
elevation of the base flood more than one foot at any point within the community.
(Ord. 1838, 1994))
(1886, Repealed & Replaced, 12/26/1995)

Section 15.11.0280 Standards for critical structures.

Critical structures are not authorized in a Special Flood Hazard Area, unless:
1. All alternative locations in Flood Zone X have been considered and rejected.
2. All alternative lecations in Floed Zone Shaded X have been considered and rejected.
if the Floodplain Adminisirator determines the only practical alternative location for the
development of a new or substantially improved critical structure is in a Special Flood
Hazard Area, he must give public notice of the decision and reasons for the elimination of
all alternative |osations.
{Ord. 1838, 1994.)
{1886, Repealed & Replaced, 12/26/1995)

Section 15.11.0290 Standards for manufactured homes.

Except within a pre-existing area of a manufactured home park or subdivision, all
manufactured homes that are placed or substantially improved within Zones A, AH and
AE on the community's Flood Insurance Rate Map must be elevated on a permanent
foundation so that the lowest floor will be elevated to or above the base flood elevation
and be securely anchored to an adequately anchored foundation system to resist
flotation, collapse and lateral movement. Methods of anchoring may include, but are not
limited to, use of over-the-top or frame ties to ground anchors. This requirement is in
addition to applicable state and local anchoring requirements for resisting wind forces.

Al manufactured homes to be placed or substantially improved on sites in a pre-
existing manufactured home park or subdivision within Zones A, AH and AE on the
community's Flood insurance Rate Map that are not subject to the provisions of
subsection A will be elevated so that either the:

1. Lowest floor of the manufactured home is at or above the base flood elevation; or

2. The manufactured home chassis is supported by reinforced piers or other foundation
elements of at least equivalent strength that are no less than 36 inches in height above
grade and be securely anchored to an adequately anchored foundation system to resist
flotation, collapse and lateral movement,

Within Zone A, when no base flood elevation data is available, new and substantially
improved manufactured homes shall have the floor elevated at least three feet above the
highest adjacent grade.

Within Zone AO, the floor for all new and substantially improved manufactured homes
will be elevated above the highest adjacent grade at least as high as the depth number
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specified on the Flood Insurance Rate Map, or at ieast two feet if no depth number is
specified.
(Ord. 1838, 1994.)

Section 15.11.0300 Standards for recreational vehicles. '

All recreational vehicles placed on sites within the floodplain on the community's Flood
insurance Rate Map will either:
1. Be on the site for fewer than 180 consecutive days; '
2. Be fully licensed and ready for highway use. A recreational vehicle is ready for
highway use if it is on its wheels or jacking system, is attached 1o the site only by quick-
disconnect type utilities and security devices and has no permanently attached additions,
or; . '
3. Will meet the permit requirements of Section 15.11.0130 and the elevation and
anchoring requirements for manufactured homes in Section 15.11.0290.
(Ord. 1838, 1994.) . :
(1886, Repealed & Replaced, 12/26/1995)

Section 15.11.0310 Floodways. :
Designated floodways are ipcated within the special flood hazard areas established in

Section 15.11.0060. Since the floodway is an extremely hazardous area dus to the
velocity of flood waters which carry debris, potential projectiles and erosion potential, the
following provisions apply.
1. Encroachment will be prohibited, inctuding fill, frew construction, substantial
improvaments, storage of equipment or supplies, and any other development within the
adopted regulatory floodway; unlsss it has been demonsirated through hydralogic and
hydraulic analyses, performed. in accordance with standard engineering practice that the
preposed encroachment would not result in any increase in flood levels within the
community during the occurrence of the base flood discharge and the Federal
Emergency Management Agency has issued a Coriditional Letter of Map Revision.
2. If subsection 1 has been satisfied, all proposed new development and substantial

improvements must comply with all other applicable flood hazard reduction provisions.
(Ord. 1838, 1994.) :

Section 15.11.0320 Mudslide prone areas, : : T

All permit applications will be reviewed to determine if the proposed development will
be located within a mudslide area. '

The reviewing process will determine if the proposed site and improvements wilt be
reasonably safe from mudslide hazards. Factors to be considered in making this
determination include but are not limited to the following:

1.  Type and quality of soils,

2. Evidence of ground water.or surface water problems.

3. Depth and quality of any fill.

4. The overall slope of the site.

5. The weight that any proposed strugture will impose on the slape.

When a proposed development is located in an area that may have mudslide hazards
the following will be the minimum requirements: :

1. A site investigation and further review be made-by persons qualified in geology and
soils engineering,

2. The proposed grading, excavations, new construction and substantial impravements
are adequately designed and protected against mudslide damages. '

3. The proposed grading, excavations, new.construction and substantial improvements
do not aggravate the existing hazard by creating either on-site or off-site disturbances.

4. Drainage, planting, watering and maintenance be such as not to endanger slope
stability. :

When a proposed development is determined to be within a mudslide hazard area, the
following requirements will include but not be limited to: :
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1. Adopting and enfor¢ing a grading ordinance in accordance with data supplied by the
Federal Emergency Management Agency.

2. Regulate the location of foundation systems and utility systems of new construction
and substantial improvements.

3. Regulate the location, drainage and maintenance of all excavations, cuts and fills
and planted slopes.

4. Provide special requirements for protective measures including but not necessarily
limited to retaining walls, butfress fills, subdrains, diverted terraces and benchings.

5. Require engineering drawings and specifications to be submitted for all corrective
measures, accompanied by supporting soils engineering and geology reports.

{Ord. 1838, 1994.)

(1886, Repealed & Replaced, 12/26/1995)

Section 15.11.0330 Flood-related erosion-prone areas.

All permit applications will be reviewed to determine if the proposed development will
be located within a special ficod-related erosion hazard area.

The reviewing process will determine if the proposed site alterations and
improvements will be reasonably safe from flood-related erosion and will not cause fiood-
related erosion hazards or otherwise aggravate the existing flood-related erosion hazard.

When the proposed development is found to be in the path of flood-related erasion or
to increase the erosion hazard, require the improvement o be relocated or adequate
protective measures to be taken which will not aggravate the exisling erosion hazard.

When it has been determined the proposed development is in a special flood-related
erosion hazard, as delineated Zone E on the community FIRM, the Administrator shall
require a setback for alt new development from the lake, bay, riverfront or other body of
water, to create a safety buffer consisting of a natural vegetative or contour strip. This
buffer will be designated according to the flood-related erosion hazard and erosion rate,
in conjunction with the anticipated "usefut life” of structures and depending upon the
geclogic, hydrologic, topographic and climatic characteristics of the community’s land.
The buffer may be used for suitable open spaces purposes, such as for agricultural,
forestry, outdeor recreation and wildlife habitat areas, and for other activities using
temporary and portable structures only,

{Ord. 1838, 1994.)
(1886, Repealed & Replaced, 12/26/1995)

Section 15.11.0340 Variances.

in passing upon requests for variances, the city council shall consider all technical
evaluations, ali relevant factors, standards specified in other sections of this ordinance,
and:
1. The danger that materials being swept onto cther lands and injuring others;
2. The danger of life and property due to flooding or erosion damage;
3. The susceptibility of the proposed facility and its contents of flood damage and the
effect of such damage on the existing individual owner and future owners of the propetty,
4. The importance of the services provided by the proposed facility to the community;
3. The necessity to the facility of a waterfront location, where applicable;
6. The availability of alternative lecations for the proposed use which are not subject to
flooding or ergsion damage;
7. The compatibility of the proposed use with existing and anticipated development;
8. The relationship of the proposed use to the comprehensive plan and floodptain
management program for that area;
9. The safety of access to the property in time of flood for ordinary and emergency
vehicles;
10. The expected heights, velocity, duration, rate of rise and sediment transport of the
flood waters expected at the site,
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11.  The cost of providing governmental services during and after flood conditions,
including maintenance and repair of public utilities and facilities such as sewer, gas,
electrical and water systern and streets and bridges.

Any epplicant to whom a variance is granted shall be given written notice that;

1. The issuance of a variance to construct a structure below the base flood level will
result in increased premium rates for flood insurance.

2. Such construction below the base flood leval increases risks to life and property. A
copy of the notice shall be recorded by the Floodplain Administrator in the Office of the
Recorder and shall be recorded in a manner so that it appears as an exception on the
title of the affected parcet of land, _

The Floadplain Administrater will maintain a record of all variance actions, including
justification for their issuance and report such variances issued in its biennial report
submitted to the Federa! Insurance Administration, Federal Emergency Management
Agency. :
(Ord. 1838, 1994.) :

{1886, Repealed & Replaced,; 12/26/1895)

Section 15.11.0350 Conditions and procedures for variances.

Generally, variances may be issued for new construction, substantial improvements
and other proposed new development contiguous to and surrounded by lots with existing
structures constructed below the base flood level, providing that the procedures and
requirements of this chapter have been fully considered. The ity council may attach
such conditions to the granting of variances as it deems necessary to further the
purposes of this ordinance. :

Variances may be issued for the repair or rehabilitation of "historic structures” upon a
determination that the proposed repair or rehabilitation will not preclude the struciure's
continued designation as an historic structure, and the variance is the minimum
necessary to preserve the historic character and désign of the structure.

Variances shall not be issued within any mapped regulatory floadway if any increase in
flood levels during the base flood discharge would result. '

Variances shall only be issued upon a determination that the variance is the “minimum
necessary” considering the flood hazard to afford relief. "Minimum necessary" means to
afford relief with 2 minimum of deviation from the requirements of this ordinance.

Applications for variances are subject to the procedures and findings of fact set forth in
chapter 2018 of this cade.

(Ord. 1838, 1984.)
(1888, Repealed & Replaced, 12/26/1995)

Section 15.11.0360 Map correction procedures., :

The following administrative procedures are provided wheraby the Federal Insurance
Administration will review information from an owner or lessee of property who beligves
his property has been inadvertently inciuded in a Special Flood Hazard Area. These
procedures shall not apply when there has been any alteration of topography since the
effective date of the first FIRM or FHBM showing the property within-an area ¢f special
flood hazard, 2 ' )

The scientific or technical information submission may inglude, but is not limited to the
following:

1. An actual copy of the recorded plat map bearing the seal of the County Recorder

indicating the official recordation and proper citation, Deed or Plat Book Volume and
Page Number.

2. Atopographical map showing;

a. Ground elevation contours in relation to the NVGD:

b. The total area of the proparty in question: .

¢ The location of the structure or structures located on the property in question;
d. The elevation of the lowest adjacent grade to a structure or structures;,
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e. Anindication of the curvilinear line which represents the area subject to inundation
by a base flood. The curvilinear line should be based upon information provided by an
appropriate authoritative source, such as a Federal Agency, Department of Water
Resources, a County Water Control District, a Gounty or City Engineetr, a Federal
Emergency Management Agency Flood Insurance Study or a determination by a
Registered Frofessional Engineer.

3. Acoepy of the FBFM or FIRM indicating the focation of the property in question.

4. A certification by a Registered Professional Engineer or Licensed Land Surveyor that
the lowest grade adjacent to the structure is above the base flood elevation,

5. The completion of the apprapriate forms in the Federal Emergency Management
Agency's Packet, Amendments and Revisions to National Flood Insurance Program
Maps (TOD-1).

(Ord. 1838, 1994.)

{1886, Repealed & Replaced, 12/2611995)
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Article 416
FLOOD HAZARDS

{This Article amended in ity entivety by Ord. 876, provisions eff. 7/7/93; Ord 1091 provisions gff.

4/28/00.}
Sections:

110.416.00
110.416.05
110.416.10
110.416.15
110.416.20
110.416.25
110.416.30
110.416.35
110.416.40
110.416.45
110.416.50
110.416.55
110.416.60
110.416.65
110.416.70

110.416.75
110.416.80

Purpose

Limitations of Liahility

Applicability

Areas of Special Flood Hazard
Campliance

Relation to Other Restrictions
Interpretation

Letter of Map Amendment

Application Requirements for Permits
OwneriDeveloper Responsibilities
County Responsibilities

Standards for Subdivision
Construction Standards

Flood Zone Requirements

Flood Hazard Reduction: Prohibited Uses and Structures within
Floodways

Appeais
Penalties for Violations

Saction 110.416.00 Purpose. The purpose of this article, Article 416, Flood Hazards, is to

promote the public health, safety and welfare by establishing guidelines and requirements for the
development of praperty within areas determined to be subject to flood damage.

Section 110.416.05 Limitations of Liability. This section provides for limitations of County

liability.
(a)

(b)

Rationale for Article. The degree of flood protection reguired by this article is
considered reasonable for purposes of complying with the minimum standards
required by the Federal Insurance Administration for maintaining eligibility for
Washoe County property owners who desite flood insurance, the availability of
which, or the rates for which, may be dependent upon the existence of this article,
and for maintaining eligibility for the Washoe County area for federal disaster
relief.

Respensibility of Washoe County. The degree of flood protection required by this
article is not intended to create a standard or duty of care on the part of Washoe
County or any other persoh or enfity related to the design, construction,
inspection or maintenance of flood or drainage facilities. This article does not
imply that land outside flood hazard areas or uses permitted within such areas will
be free from fivoding or flood damage. Larger floods can and will occur. This
article shall not create liability on the part of Washoe County, any officer or
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employee thereof or the Federal Insurance Administration, for any flood damages
that result from reliance on this arficle or any administrative decision lawfully
made thereunder.

(] Flood Confrol Faciities, Mothing in this article may be construed as &
determination that any fiood or drainage facility is adequate in any rsspect
including, without limitation, adequacy of design, construction, ingpaction or
maintenance. Failure of any. person or entity to comply with this article is not
intended to provide a basis for negligence or any other type of claim for relief:
failure to comply has the sole effect of jeopardizing eligibility for federal funding or
other federal assistance respecting flood damage or fload Ingurance. o

(d} Property Rights, This article is not intended to alter the rights, obligations or
liabilities of property owners who develop real estate in arsas subject to this
article or in areas subject to flooding. Such legal status shall remain as provided
by other law, without reference to this article.. The minimum standards of this
article do not relieve 3 property owner of the responsibility to do more than this
article requires if more is required to provide adequate protection for the property
being developed and for other properdies that may be affected, .

{(e) Severabllity. This aricle and the varous partsithereof are hereby declared to be
severable. Should any;section of this article: be declared by the courts to be
unconstitutional or invalld, such decision shall not affect the validity of the article

as a whole, or any portion thereof other than the section so declared 1o bé |

unconstitutional or invalid.

Section 110.416.10 Applicability. This article applies to éll flood hazard areas within the
unincorperated areas of Washoe County, pursuant to NRS 543.

Sectlon 110.416.15 Areas of Special Flood Hazard. The flood hazard areas identified by the
Federal Insurance Administration through the Federal Emergency Management Agency in a
scientific and engineering report entitled "Flood Insurance Study for Washoe County, Nevada,
Unincorporated Areas” dated February 1,:1984, and subsequent revisions, with the accompanying
Flood Insurance Rate Maps, are hereby adopted and incaorporated into the provisions of this
article. The "Flood Insurance Study for Washoe County, Nevada, Unincorporated Areas™ and
subsequent revisions and the accempanying Flood Insurance Rate Maps are on file at the office
of the Washoe County Depariment of Public Works. '

Section 110.416.20 Compliance. Al structures or land constructed, located, extended,
converted or altered after August 1, 1984 shall be in full compliance with this arficle and other
applicable laws and regulations. :

Section 110.2416.25 Relation to Other Restrictions. This articie is not intended to repeal,

abrogate or impair any existing easemsnts, covenants or deed restrictions. If those sections or an
arficle of this Development Code or any éasement, covenant or deed restriction conflict or
ovetlap, whichever imposes the maore stringent requirement shall prevail.

Section 110.416.30 Interpretation. I the interpretation and application of this articls, all
provisions shail be considered as minimum requirsrments, shall. be lierally construed in favor of
Washoe County, and shall be deemed to neither limit nor repeal any other powers granted under
state or local statute, ordinance ar regulation.

Section 110.416.35 Letter of Map Amendment. If an owner or developer of property believes

the property to be inappropriately designated as being in a flood hazard area on the Flood
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Insurance Rate Maps, appeal may he made to the Federal Emergency Management Agency
(FEMA).

(a) Appeals Procedure. All appeals must be submitied to the Public Works Director
for review. The Public Works Director shall transmit the appeals to the Federal
Emergency Management Agency for its consideration. Appeals must include the
provisions set forth in this subsection and current FEMA regulations.

{1} An actual stamped copy of the recorded plat of the properly showing
official recordation and proper citation, or a photocopy of the property's
Iegal description as shown on the recorded deed (e.g. lot, block and plot
number, atc.), together with a photocopy of the appropriate page of the
County Assessor's parcel map.

{2) A copy of the Flood Insurance Rate Map (FIRM) with the location of the
property identified.

{3 Certification by a2 Nevada registered engineer or surveyor stating:
(i} The type of structure,

(i) The elevation of the lowest adjacent grade (LAG) to the
structure, which must be above the base fiood elevation; and

(ifi) The elevation of the top of the lowest floor.

4) When appealing the elevation or boundaries of the base flood, a
thorough technical hydrological study, certified by a Nevada registered
engineer, of the contributing area which will substantiate the appeal shalt
be submitted.

(5} A signed capy of the statement asserting the accuracy of the information,
submitted on the form entitled "Reguest for Letter of Map Amendment”.

(b) Letter of Map Amendment. If the appellant shows that the iowest adjacent grade

{LAG) is higher in elevation than the base flocd, that the elevation of the base

fiood is incorrect, or that the boundaries of the base flood are Incorrect, the

Federal Emergency Management Agency will provide the owner or developer with

a Letter of Map Amendment (LOMA) which will exempt the property from the

requirements of this article, and which may exempt the owner from the mandatory
purchase of flood insurance.

Section 110.416.40 Application Reguirements for Permits. Any person desiring to construct,
locate, extend, convert or alter a structure or alter any land within any flood hazard area must

obtain a building permit, gracding permit and/or a special use permit. The Washoe Cotnty
Department of Public Works shail determine whether the proposed development is within any
flood hazard area. [f the development is within any flood hazard area, the procedures and
requirements set forth in Sections 110.416.45 to 110.418.80, inclusive, must be satisfied before
either a building permit, grading permit, and/or a special use permit, is issued.

Section 110.416.45 Owner/Developer Responsibilities, The responsibilities of the owner and
developer are as set forth in this section.

Washoe Counily Development Code Aprif 11, 2000
FLODD HAZARDS ’ Page 416-3




(a) Informaticn Requirements. The owner or developer shail submit the information
contained within this subsection for review by the Department of Public Works-

(1} The elevation of the base flood at each site proposed for development
within a flood hazard area;

{2) In Zones AE and AH, proposed elevation in relation to mean sea level of
the fop of the lowest floor of all structures, certified by a Nevada
registered engineer or land surveyor; In Zone A and Zone AQ, slevation
of highest existing grade and propoesed elevation of the top of the lowest
floor of alt structures, certified by a Nevada registered engineer or Jand
SUrVeyor;

(3) Proposed elevation in relation to mean sea level to which any structurs
will be floodproofed, certified by a Nevada registered engineer or land
sutveyor;

{4) Certification by .a Nevada registered engineer that the floodproofing
methods used for any nonresidential structure meet the floodproofing
criteria in Section 110.416.65;

{5) Plans for any watercourse proposed to be altered or relocated, which
must be designed by a Nevada registered engineer in conformance with
the requirements of Washae County. The fload carrying capagcity of the
unalierad watercourse shall be maintained In the aitered watercourse;
and

(6) An operation and maintenance plan for any acceptable flond protection
measures (e.g. levees, dams, dikes, reservoirs),

{b} Permit Requirement. The owner or developer shall abtain all applicable permits
from the State of Nevada Division of State Lands, Nevada Division of
Environmental Protection, and all other state and federal agencies. Permits must
be obtained before altering or relocating any waterway under the jurisdiction of
such agency. A copy of the permit will be provided to the Department of Public
Woarks.

(¢) Cerlification Reguirements. The owner or daveloper is responsible for
compliance with all provisions of this article. Additionally, the owner or developer
shall provide the Dapartment of Public Works: with "as-buil” certification by a
Nevada registered engineer or land surveyor as to the elevation requirements or,
if floodproofing is a pemmissitle means of compliance, shall provide the
Department of Public Werks with “as-built” certification by a Nevada registered
engineer as o the floodproofing raquirements for any applicable nonresidential
Structure.  Said certification shall be provided prior to Issuance of a Certificate of
Qocupancy. Certification requirements by a Nevada registared engineer or land
surveyor as required in this aticle shall be provided on a FEMA "Elevation
Certificate” form.  Signing of the Elevation Certificate by a Nevada registered
engineer or land surveyor constitutes their assurance that compliance with all
requirements of this article have been mat,

Section 110.416.50¢ County Resgonslbil'"gies. The responsibilities of the County are as set forth

in this section.
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(b

{c)

(d)

(e)

N

Permit Review. The Department of Public Works shall review all permit
applications to determine:

{1) That the requirements of Sections 110.416.00 to 110.418.80, inclusive,
have been salisfied; and

(2} That the cumulative effect of the proposed development, when combined
with all other existing and anticipated development, will not increase the
water surface elevation of the base flood more than one (1) foot at any
point,

Availability of Certifications. The Departmeant of Public Works shall maintain for
public inspection and make available as needed for flood insurance policies all
certifications required by this article.

Motification Reguirements. The Department of Public Works shall insure that
adjacent affected communities and the Nevada Department of Conservation,
Division of Water Planning are notified prior to any alteration or relocation of a
watercourse and submit evidence of such nofification to the Federal Emergency
Management Agency.

Flood Area Delinsation. The Department of Public Works shall provide
interpretations, where needed, as to the location of the boundaries of the flood
hazard areas, and the elevation of the base flood, if known.

Flood Elevation Determination. If base flood elevation data have not been
provided in accordance with Saction 110.416.15, the Department of Public Works
shall obtain, review and reasonably utilize any base flood elevation and floodway
data available from federal, state or other acceptable sources as criteria for

" requiring that new construction, substantial improvements or other improvements

it flood hazard areas as shown on the existing Flood Insurance Rate Maps meet
the standards in Sections 110.416.55 to 110.416.80. i deemed necessary by the
Department of Public Works, the owner or developer may be required to provide
an engineered hydrelogical study to determine the base flood flow and elevations.

Availability of Plans. The Depariment of Public Works shall maintain on file all
operation and maintenance plans submitted by the developer for every
accepiable flood protection meéasure.

Section 110.416.556 Standards for Subdivision. The standards for subdivisions subject to flood
damage are as set forth in this section,

(3) All new subdivision propesals and other proposed developments (including
proposals for manufactured home parks and subdivisions) greater than fifty (50)
lots or five (5) acres, shall provide base flood elevation data.

{b) All subdivision improvement plans shall identify the flood hazard area, the
elevation of the base flood, and the elevation of every proposed structure, pad
and adjacent grade. If the site is filled above the base flood, the final pad
elevation shall be certified by a Nevada registered sngineer or land surveyor and
provided to the Department of Pubilic Works,

(c} All subdivision proposals shall be consistent with the need fo minimize flood
damage.
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All subdivision proposals shall have public utiliies and faciliies such as sewer,
gas, electrical and water systems located and constructed fo minimize flood
damage.

All subdivision proposals shall have adequate drainage provided to reduce
exposure to flood damage.

No subdivision improvement shall be placed in & floodway, except as provided in
Section 110.416.70. :

Section 110.416.60 _Construction Standards. In all flood hazard areas, the standards for
construction materials and methods, as set forth in this section, are reguired:

(a)

(b)

(c)

(d)

(e)

()

All Construction. ANl new construction and substantiai improvements shall be
designed and adequately anchored to prevent flotation, collapse or lateral
movement of the siructure; and be sievated on stemwalls, pllings, columns or
armored fill. so that the top of the lowest floor is slevated in conformance with
provisions of Section 110.418,65, Flood Zone Requirements.

Manufactured Homes. Al manufactured homes shall meet the anchoring
standards of Section 110.416.65, Flood Zone Requirements,

Materials. All new construction and substantial improvements shall be
constructed with materials and utility equipment resistant to flood damage.

Methods. Al new construction and substantial improvements shali use methads
and practices that minimize flood damage, and, provide adequate drainage paths
around structures on slopes to guide flood waters around and away from
proposed structures.

Mechanical and Electrical. All elements that function as part of the structure
(such as furnace, water heater, air conditionsr and other electrical equipment)
shall be elevated to one (1) foot or more above the basa flood elevation or depth
number specified on the Fload nsyrance Rate Maps.

Methods of Hydrostaticc Equalization. Al new construction and substantial

improvements, which have fully enclosed areas below the lowest floor that are
subject to fiooding shall be designed to automatically equialize hydrostatic flood
forces on exterior walls by allowing for the entry and exit of floodwaters. Designs
for meeting this requirement shall be certified by a Nevada registered enginear
and must meet or exceed the provisions of this subsection.

{1} A minimum of two (2) openings having a total net area of not less than
one (1) square inch for every square foo! of enclosed area subject to
flooding shall be provided. :

{2) The bottom of ali cpenings shall be no higher than one {1} foot abave
original grade. Openings may be equipped with screens, louvers or other
cover devices, provided that they permit tha automatic entry and exit of
floodwaters.

(3 The exterior walls of all new construction and substantial improvements
which have fully enclosed areas below tha lowest floor that are subject to
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impact forces and drag forces shall also be designed by a Nevada
registered engineer to withstand these and all hydrodynamic fload forces.

{Q) Utitities. The construction standards for utilities shall be as set forth below:

(1) Water and Wastewater Svstems. All new and replacement water supply
and sanitary sewerage systems shall be designed {o minimize or
eliminate infiltration of floodwaters into the system and discharge from
systems into flcodwaters,

(2) On-site Systems. On-site waste disposal systems shall be located to
avoid impairment o them or contamination from them during flooding.

[This Section amended by Ord. 922, provisions gff. vervo. to 9/30/04.}
Section 110.416.65 Flood Zone Reguirements. In all flood hazard areas, elevation and

floodproofing standards shall be in accordance with the provisions of this section. Elevations shall
be certified by a Nevada ragistered engineer or land surveyor,

{a) Zones AE and AH Requirements. In Zones AE and AH, new construction and
substantial improvement of any structure shall havs the top of the lowest ficor
{including basement floor} elevated to one (1) foot or more above the base flood
elevation. Nonresidential struttures must meet the standards in subsection (f) of
this section.

(b} Zoone AQ Requirements. Zone AQ, areas subject to alluvial fan flooding, have
irregular flow paths that result in erosion of existing channals and the undermining
of fill material. In every such zone, the provisions of this subsaction shall be met.

{%) Al siructures must be securely anchored to minimize the impact of the
flood and sediment damage.

{2) New construction and substantial improvement to any structure shall
have the top of the lowest fleor (including basement floor) elevated to at
least one (1) foot above the depth number specified on the Flood
Insurance Rate Maps. Nonresidential structures must meet the
standards in subsection (f) of this section.

(3) Use of all fill materiais must be armored to protect the material from the
velogity of the flood flow.

{(4) All proposals for subdivision development must provide a mitigation plan
that identifies the enginesting methods used fo:

{ Protect structures from erosion and scour caused by the velogity
of the flood flow; and

{ii} Capture or transport flood and sediment flow through the
subdivision to 2 point of deposition that will not create a health or
safety hazard,

(c) Zone A Reguirements. In an unnumbered Zone A, new construction and
substantial improvement to any structure shall have the top of the lowest flaor
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(including basement floor) slevated to either of the standards in this subsection.
Non-residential structures must meet the standards subsection (f) of this section.

(1) A height of at least two (2) feet above the. highest adjacent undisturbed
ground elevation if no base flood elevation has been determined; or

(2) A height of at least one (1) foot above the base flood elevation as
determined by an engineered hydrological study provided by the owner or
developer, if desmed necessary by the Department of Public Works.

(d} Fabricated. Housing Requirements. All fabricated homes, as specified in Articie
312, Fabricated Housing, and additions to fabricated homes shall be constructed
using methods and practices in conformance with subsections (a), {b} or {c) of
this section to minimize’ lood damage. Fabricated homes will ba set on a
securely anchored permanent foundation system to resist flotation, collapse and
fateral movement. The foundation shall be designed by a registered engineer.

)] Recreational Vehicle Requirements. All recrestional vehicles placed on sites
within Zones A, AH, AE ahd AO shall meet the following requirements:

N Be on site for fewer than 180 days;
{2) Be fully licensed and ready for highway use; or
(3) Meet the standards in subsection (d) of this section.

(f) Nonresidential Requirements.  Nonresidential construction shall either be
elevated in conformance with subsection (a), (b), or {c) of this section, or together
with attendant utility and sanitary fadilities, be floodproofed to the same
appropriate elevations as the top of the lowest floor elevations as indicated in
subsection {a}, {b), or (c) of this section. Al floodproofing measures shall be
designed by a Nevada registered engineer. Examples of floedproofing include,
but are not limited to: -

(1) installation of watertight doors, bulkheads and shutters:

(2) Reinforcement of walls 1o resist water pressure;

3) Use of paints, membranes or mortars to reduce seepage through walls;
(4) Addition of mass or weight to the structure to resist flotation; and

(8} Armor protection of all fill materlals from scour and erosion.

{This Section amended by Ord. 922, provisions eff. retro. fo 9/30/04.}

Section 110.416.70  Flood Hazard Reduction: Prohibited Uses and Structures within
Floodways. : '

{a) Prohibited Floodway Encroachments, Every new encroachment, mcluding fill,

new caonstruction, substantial improvement and other development, is prohibited
in a designated floodway, except as provided in subsection {b) of this section.
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(b)

Excepticns. improvements may be allowed in the flacdway if it is demonstrated
through hydrologic and hydraulic analysis and certified by a Nevada registered
engineer that the proposed improvements will not result in any increase in flood
levels during the occumrence of the base flood discharge, and that the
improvements meet the standards in Sections 110.416.55 to 110.416.65
inclusive.

{This Section amended by Ord. 922, provisions eff retro, 0 9/30/94.]

Section 110.416.75 Appeals. Appeals shall be as set forth in this section.

(a) Appeals for Variances. The Board of County Commissioners shall hear and
decide appaals and requests for variances from the requirements of this article.

[is}] Appeals for Errors. The Board of County Commissioners shall hear and decide
appeals when it is alleged there is an error in any requirement, decision or
determination, .

(c) Appeals Considerations. In passing upon such applications, the Board of County
Commissioners shall consider all technical evaluations and all relevant
reguirements, faclers and standards specified in this article and shall also
consider the provisions of this subsection:

(1) The danger that materials may be swept onto other lands 1o the injury of
others;

{2} The danger to life and property due to flooding or eresion damage;

(3) The susceptibliity of the proposed faciity and its contents to flood
damage and the effect of such damage on the individual owner;

(4) The importance of the services provided by the proposed facility to the
community;

(5) The necessity to the facility of a waterfront location, where applicable;

(6} The avaitability of alternative focations that are not subject to flooding or
erosion damage and would suffice for the proposed use;

{7) The compatibility of the proposed use with existing and anticlpated
development;

{8) The relationship of the proposed use to the Comprehensive Plan and
floodplain management program for that area;

{9) The safety of access to the property in times of flood, for ordinary and
emergency vehicles,

{10} The expected heights, velocity, duration, rate of rise and sediment
transport of the floodwaters expected at the site; and

(11)  The cosis of providing governmental services during and after flood
conditions, including maintenance and repair of public utilites and
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{d)

(€)

(f)

(9)

(h)

{

i}

facilities (such as sewer, gas, electrical and water systems, and sireets
and bridges).

Issuance of Variance. Variances shall only bs issued when in compliance with
the provisions of this section. '

(1) A showing of good and sufficient cause such as renavation, rehabilitation
or recongiruction. [t is not good and sufficient cause for a vatiance to be
issuad upon the basis of economic considerations, aesthetics or because
variances have beerrused in the past. -

2) A determination that failure to grant the variance would result in
exceptional hardship to the applicant.

(3) A determination that the granting of a variance will not result in additional
threats to public safety, extraordinary public expense, create nuisances,
cause fraud on or victimization to the public, or conflict with existing local
"laws or ordinances.

Extent of Variance. Variances shail onfy be issued upon a determination that thé
variance is the minimum necessary, considering the flood hazard, to afford relief.

L

Conditions of Variance. Upon consideration of the factors set forth in subsection
(c) of this section and the purpose of this article, the Board of County
Commissioners may attach such conditions to the granting of variances as it
deems necessary to further the purpose of this article.

Historic Resources. Variances may be issued for the reconstruction,
rehabilitation or restoration of structures listed on the National Register of Historic
Places or the State Inventory of Historic Places without regard to the procedures
set forth in this section.

Increase in Flood Levels, Variances shall not be issued within any designated
floodway if any increase in flood levels during the base fiood discharge would
result. .

Wiitten Notice. Any appticant to whom a variance is granted shall be given
written notice that the striucture will be permittad to be built with a lowest floor
elevation below the base flood elevation and that the cost of flood insurance may
be commensurate with the increased risk resulting from the reduced lowest fioor
elevation. The variance does not remove the obligation by the owner to keep and
maintain flood insurance.

Responsibilities of Department of Public Works. The Washoe County

Depariment of Public Works shall maintain the recards of all appeal actions and
report any variances to the Federal Emergency Management Agency upon
requeast. ) '

[Previous Section 110.416,75 entitied "Construction Standards:  Utilities" repealed and this Section
amended by Ord. 922, provisions eff. retro. 1o 9/30/94.]
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Section 110.416.80 Penalties for Viclations. Any person who violates a provision of this aricle
is guilty of a misderneanor and shall be punished as provided in Asticle 810, Enforcement.

[This Secrion amended by Ord, 922, provisions off. vetro. to 9/0/04.7
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Aricle 418
SIGNIFICANT HYDROLOGIC RESOQURCES

[This article added by Ord. [112, provisions eff. 2/15/01.}

Sections:

110.418.00 Purpose

110.418.05 Applicability

110.418.10 Exemptions

110.418.15 Perennial Streams Buffer Areas

110.418.20 Critical Stream Zona Buffer Area Development Standards
110.418.25 Sensitive Straam Zone Buffer Area Development Standards
110.418.30 Special Review Considerations

110.418.3% Commaon Open Space Development

110.418.40 Modification of Standards

Section 110.418.00 Purpose. The purpose of this article, Article 418, Significant Hydrologic
Resources, is to regulate development activity within and adjacent to perennial streams to ensure
that these resources are protected and enhanced. This arficle establishes standards far use of
land in "critical siream zone buffer area” and “sensitive stream zong buffer area® to preserving and
protecting perennial streams within Washce County to implement a policy of *no net loss” of
significant hydrological resource size, function and value. The purpose of requiring perennial
stream buffer areas is to recognize that many uses directly adjacent to a hydrologic resource may
compromise the integrity of the resource through various negative features endemic to the
specific use. Negative activities in the buffer areas may impact the quality or quantity of the
existing hydrology, soil characteristics, vegetation communities or topography thereby jeopardizing
the resource’s functions. The intent of these regulations is to protect the public health, safety and
welfare by:

(@) Preserving, protecting and restoring the natural functions of existing perennial
streams in Washoe County;

(b} Reducing the need for the expenditure of public funds to remedy or avoid flood
hazards, eresion, or other situations caused by inappropriste aMterations of
streams;

(<) Ensuring the natural flood control functions of parennial streams including, but not
limited to, stormwaler retention and slow-release detention capabilities are
maintained;

(d) Ensuring stormwater runoff and erosion control techniques are utilized to stabilize
existing stream banks, reduce downstream sediment loading, and ensure the
safety of people and property;

(e) Ensuring the natural water quality functions of perennial streams including, but
not limited to, pollution filtering, groundwater recharge, nutrient storage, nutrient
recycling capabilities, and sedirment filtering capabiliies are not impacted by
existing and proposed developments;
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(h)

(i)

Encouraging commen open space developments fo avail hazardous of
environmentally sensitive areas, protect important habitat and open space areas,
and minimize impacts on groundwater recharge areas:

Establishing buffer areas around all significant hydrological rescurce areas to
ensure ihe resource is not jeopardized or degraded by adjacent offsite
development activity;

Ensuring a no net loss of value, acreage and function of each different significant
hydrological resources is adhered to; and

Identifying, establishing and managing perennial streams as ritigation sites for
desiroyed or degraded hydrological resources.

Section 110.418.05 Applicability. The provisions set forth in thfis article shall apply as follows:

(@

(b)

{c)

Area of Applicability. The provisions of Article 418 shall apply to all properties
containing either perennial streams, or an established buffer area surrounding
one of the perennial stteams, as identified on Map 110.418.05.1;  Significant
Hydrologic Resources. All new development that requires permitting or review by
the Couny shall be reviewed for compliance with the significant hydrologic
resource standards. No variance to the significant hydrologic resource
standards, pursuant to Article 804, Variances, ‘shall be processed or approved.
Refer to Section 110.418.40 Madification of Stand ards.

In determining the location of the above-designated streams, staff shall use:

(1) Published United States Geological Service (USGS) topographic maps,

either in 7.5 minute or 15 minute series, to assist in the intarpretation of
focation of significant hydrologic resourdes.

(2) A determination of the location of a perennial stream resulting from a
delineation of wetlands andfor waters of the United States made by the
United States Army Corps of Engineers under the provisions of Section
404 of the Federal Clean Water Act, shall be considered the perennial
stream crossing any parcel of land.

(3) Fleld survey by land surveyor or professional engineer licensed and
qualified to perform a survey.

Relationship to_Other Restrictions. The requirements established in this article
are not intended to repeal, abrogate, supersede or impair any existing federa,
stale or lacal law, easement, covenant or deed restriction. However, if this article
impases greater or more stringent restrictions, the provisions of this article shall
prevail. Specificaily, if an applicant also acquires authorization under Section 404
of the Clean Water Act from the United States Ammy Corps of Engineers, the
applicant shall meet any greater or more stringent restrictions set forth in this
article in addition to and independent of the restrictions of such permit.

Application of this Article to the Tahoe Planning Araa. The provisicns of this

article may be waived by the Department of Community Development for
development in areas under the jurisdiction of the Tahoe Regional Planning
Agency (TRPA) as fong as "stream environment zones" are regulated by TRPA.
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(d} Application of this Article to the Truckee River. The pravisions of this article do
not apply for development along the Truckee River from the California/Nevada
state line fo the terminus in Pyramid Lake.

(&) Appfication of this Articie to the High Desert Planning Area. The provisions of this
article da not apply for development in the High Dasert planning area.

(f) Impact on Land Use Designations. The pravisions of this article shall neither be
used as justification for changing a land uze designation nor be used to reduce
the development density or intensity otherwise allowed by the land use
designation of the praperty, subject to the provisions and limitations of this article.
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Section 110.418.10 Exemmidns. The following are exempt from the provisions of this article:

(a) All existing allowable or permitted use of any single family, detached, rasidential
structure, including interior renovation, and replacement upon catastrophic
damaging event, and all related accessory uses (e.g9. garages, barns, corrals,
storage sheds) constructed or under construction with a valid building permit prior
to (effective date of this ordinance).

) All projects with an approved special use permit, any map to divide land, design
standards handbook andior development agreement, currently aciive (not
expired) and having obtained approval or having submitted a valid discretionary
permit application prior to (effective date of this ordinance).

Section 110.418.15_ Perennial Streams Buffer Areas. Perennial stream buffer areas are
eslablished to provide adequate sethbacks and land use controls to ensure water quality functions
of each perennial stream are not jeopardized through development activity. To limit significant
impacts adjacent to hydrological resources, two (2) buffer areas are hereby established--the
“critical stream zone buffer area" and the "sensitive stream zone buffer area”. All proposals to
develop uses within the critical stream zone buffer area and/or the sensitive stream zone buffer
area shall submit a site plan with precise dimensions depicting the boundary line for the buffer
areas,

{a) Critical Stream Zone Buffer Area, The critical stream zone buffer area shail be all
land and water surface within thirty (30) feet from the cepterline of the perennial
stream. The ¢enterline of the stream shall be determined by either survey from a
licensed surveyor or by determination of the thalweg (i.e. the line connecting
points of maximum water depih) from a topographic survay, or appropriate USGS
7.5 minute topographic map covering the site.

{b} Sensitive Stream Zone Buffer Area, The sensitive stream zone buffer area shall
be all land and water surface between the critical stream zone buffer ares
koundary of thirty (30) and one hundred fifty (150) feet from centerline or thalweg
of the perennial stream.

Section 110.418.20  Critical Stream Zone Buffer Area Development Standards. Al
development in the ctitical stream zone buffer area shall be subject to the following standards:

(a) Allowed Uses. Uses allowed within the critical stream zone buffer area are
limited ta those uses necessary for providing community services such as
managing and conserving natural resources, and providing recreational and
educational opportunities, including:

(1} Weed control consistent with state and County laws.
(2 Mosquito abatement consistent with state and County laws.

(3) Conservation or preservation of soil, water, vegetation, fish and other
wildlife hahitats.

4) Outdoor recreation activities such as fishing, bird watching, hiking and
swimming.
{5) Education and scientific research including, but not limited o, water

quality menitoring and stream flow gauging.
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(®)

{6) Maintenance of an existing public or private road, driveway, structure or
facility, including drainage facilities, water conveyance structures, dams,
fences, trails, and any public or private utiity facility used to provide
transportation, elactric, gas, water, telephone, telecommunication, or
ather including individual service connections. Written notice shall be
provided {o the Department of Community Development at least fifteen
(15) days pricr to the commencemeant of work, and all impacts to the
critical stream zone boffer area are minimized and disturbed areas are
immediately restored to their natural state,

(7) Landscape improvements and maintenance of native vegetation is
allowad within an established criical stream zone buffer area including
the pruning of trees and the removal of dead vegetation and debris.
Omamental landscaping that would raquire fertilizer or pesticide
applications for growth and maintenance is not permitied within the
critical stream buffer zone area,

(3} Landscaping area reguirements in accordance . with Arlicle 412,
Landscaping, may be satisfied by using the natural, undisturbed or
restored critical stream zone buffer area to count towards the required
area o be landscaped for new residential, civic, commercial, indusérial or
agriculural use types. Parking and loading areas on the developed
porticn of the site shall continue to reguire landscaping. Open space
requirements in accordance with Article 432, Open Space Standards,
may be satisfied by using the natural, undisturbed or restored critical
stream zone buffer area.

(9) Continuation of axisting agricultural operations such as the cultivation and
harvesting of hay or pasturing of livestock, or change of agriculiural
practices such as the relogation of an existing pasture fence, which has
no greater impact on perennial stream water quality.

(10) Perimeter fencing on a properly boundary with a valid building permit
pursuant to approval by the County Engmeer to ensure that obstruction ho
stream flows has been avoided.

Permittad Uses Requiring a_Planning Commission Approved Special Use Parmit
Subject to the Provigions of Articie 810, Speecial Use Permits. Subject to the
ragulatory zone in effect for the property establishing the uses as specified in
Article 302, Allowead Uses, the following use types may e permitted in the critical
stream zone buffer area pursuant to a spegial use permit being issued by the
Washoe County Planning Commission according to the provisions of Article 810,
Special Use Permits, and this article. Any ¢onstruction in the critical stream zone
huffer area will require submission of a grading plan showing compliance with
applicable best managemsnt practices as defined by the Washos County
Department of Public Wearks to minimize stream bank and stream bed erosion,
The grading plan shall also he designed to prevent construction drainage and
materials from in¢creasing sedimentation impacts to the siream environment and
to minimize impervious surfaces.

{1y Construction or enlargement of any public or private roads, driveway,
structure or facility including drainage facilities, water conveyance
struclures, dams, trails and any public or private ulility facility used to
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provide transportation, electric, gas, water, telephone, telecommunication
or other services.,

{2) Civic Use Types. Clvic uses classified under the ufility services, nature
center, aclive recreation, passive recreation and safely servicas use
types may be permitted in the critical stream zone buffer area.

Prohibited Uses. Due to the incompatible nature of certain usss (i.e. ground
disturbance, untreated water discharge, hazardous imaterials, chemical
contamination, scale of use, traffic, etc.) and the potential negative impacts on the
perennial stream and adjoining critical stream zone buffer arga, all new
construction and development uses not listed in either the allowad o permitted
section of this arficle shall nct be established in the critical stream zone buffer
area.

{1 Residential, Civic, Commercial, Industrial and Agricultural Use Types. All

new residential, civic, commercial, industrial and agricultural use types
not listed as allowed or permitted uses are prohibited in the oritical
stream zone buffer area. Specifically prohibited industrial uses include:

() Aggregate fagilities - permanent.
(i) Aggregate facllities - temporary.
(iii} Energy production,.

{iv) General industrial - heavy.

(v} Inoperable vehicle storage.

(vi) Mining operations.

(vii)  Salvage yards.

(viii}  Wholesaling, storage and distribution - heavy.

(2} Parking and Omamental Landscaping. All new parking and ornamental

landscaping areas to fulffil the minimum requirements for new residential,
civic, commercial, industrial or agricultural use types shall be prohibited in
the critical stream zone buffer area.

{3) Fences. In order to prevent livestock from destroying the stream bank
slope, all new perpendicuiar-oriented ferces except as provided in
Section 110.418.20(a)(10)} shall be prohibited in the critical stream zone
buffer area. Fencing that is parallel to the stream and is designed to
keep livestock from access to the water and stream bank may be
permitied after review and approval by the Department of Community
Development,

Section_110.41825 Sensitive Stream Zone Buffer Area Development Standards. Al
development in the sensitive stream zone area shall be subject to the following standards:
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(a)

()

(e

Allowed Uses. Al allowed uses within the critical stream zone buffer area are
algo allowed in the sensitive stream zane buffer area. Additional allowed uses in
the sensitive stream zone buffer area include:

(1) Single family, detached residential uses and all related accessory uses
asseciated with the single family residence requiring & building permit
issued by the Washoe County Building and Safety Depariment. Attached
or detached accessory dwellings in conformance with Article 306,
Accessory Uses and Structures, may also be erected within the sensitive
strearn zone buffer area. New building 'structures such as storage sheds
and gazebos that, due to their minimum ficor area, do not require a
bullding permit issued by the Washoe County Building and Safety
Department may -also be erected within the sensitive stream zone buffer
area.

(2) Landscaping area requirements in accordance with Article 412,
Landscaping, including ornamental landscape planting, may be satisfied
by using the sensitive stream zone buffer area to count towards the
required area to be landscaped for new residential, civic, commercial,
industrial or agricultural use types. Parking and loading areas on the
developed portion of the site shall continue to require landgcaping. Cpen
space requirements in accordance with Article 432, Open Space
Standards, may be satisfied by using thie naturaf, undisturbed or restored
sensitive stream zone buffer araa.

(3 New fencing, constructed in accordance with Washoe County Code.

Permitted Uses Requiring a Planning Commission Approved Special Use Parmit
Subject to the Provisions of Article 810, Speslal Use Permits. Subject to the
regulatory zone in effect for the property establishing the uses as specified in
Article 302, Allowed Uses, all new use types may be permittad in the sensitive
stream zone buffer area pursuant to a special use permit being issued by the
Washoe County Planning Commission according to the provisions of Article 810,
Special Use Permits, and this article. The special use permit requirement is also
applicable to construction:or enlargement of any public or private roads, driveway,
structure or facility including drainage facilities, water conveyance structures,
darns, trails, and any public or private utility faclllty used to provide transportation,
electric, gas, water, teléphone, telecommunication or other services. New
residential, commercial apd industrial subdivisions processed in accordance with
Article 808, Tentative Subdivision Maps, shall not require the concurrent
processing of a special use permit, as long as the "Special Review
Considerations” of this article are addressed in the tentative subdivision map
review, Any construction in the sensitive stream zone buffer area will require
submission of a grading plan showing compliance with applicable best
managemeri practices as defined by the Washoe County Depariment of Public
Warks to minimize stream bank and stream bed erosion. The grading plan shall
also be designed 1o prevent construction drainage and materiais from inereasing
sedimentation impacts to the stream envirocnment and o minimize impervious
surfaces.

Prohibited Uses. Due to the incompatible nature of certain uses (i.e. ground

disturbance, unitreated water discharge, hazardous materials, chemical
contamination, scale of use, traffic, ete.) and the potential negative impacts on the
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perennial siream and adjcining senstitive stream zone buffsr area, the fallowing
uses shall not be established in the sensitive steam zone buffer area:

(1} Aggregate facilities - permanent.
(2) Aggregate facilities - temporary.

{(3) Energy production.

(4) General industrial - heavy.
(5) Incperable vehicle storage.
(6) Mining operations.

(7} Salvage yards.
(8) Wholesaling, sterage and distribution - heavy.

Section 110.418.30 Speciai Review Considerations. In addition to the findings required by
Article 810, Special Use Permits, prior to approving an application for development in the critical
stream zone buffer area or the sensitive stream zcne buffer area, the record at the Planning
Commigsion shall demonstrate that the following special review considerations are addressed:

(a) Conservation of topsoil:

(b} Protection of surface water quality;

{¢) Conservation of naturai vegetation, wildlife habitats and fisheries;

(d) Control of erosion;

{e} Control of drainage and sedimentation:

(3] Provision for restoration of the project site to predavelopment conditions;

Q) Provision of a bonding program to secure performance of requirements imposed;
ang ‘

{h} Preservation of the hydrologic resources, character of the area and other
conditions as necessary. :

Section 110.418.35 Common Open Space Development. New residential subdivision requests
with a protected perennial stream on the property are encouraged to submit in accordance with
the provisions of Article 408, Common Open Space Development. A tentative subdivision map
that protects the critical stream and the sensiive stream zone buffer areas in a natural,

- undisturbed or restored state as part of the common open space area is presumed to meet the
required finding as specified in Article 608, Tentative Subdivision Map, Section 110.608.25(8) as
follows:

“Fish _or Wildiife. That neither the design of the subdivision nor any proposed
improvements is likely to cause substantial environmental damage, or substantial and
aveidable injury to any endangered plant, wildlife or their habitat”.
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Section 110.418.40 Modification of Standards. Modification of standards, including
interpretation of the appiicability of the standards in this sectlon, shall be set forth as follows:

(2)

(b)

(c)

(d)

(e}

Appeals for Errors. The Board of County Commissioners shall hear and decide
appeals when it iz alleged there is an error in any requirement, decision or
determination. Appeals shall be processed under the provision of Aricle 810,
Special Use Parmits, Section 110.810.50, Appeals.

Special Exceptions. The Board of County Commissioners shall hear and decide
requests for special exceptions from the requiraments of this article. In passing
upon such applications, the Board of County Commissioners shall consider all
technical evaluations and all relevant requirements, factors and standards
specified in this article and shall also consider the provisions of this subsection:

{1 The potential degradation of the stream environment.

@) The danger to life and property due to floading or erosion damage.

{3) The loss of criticai habitat.

Issuance of Special Exception. Special exceptions shall only be issued when in

compliance with the provisions of this section and the Board of County
Commissioners finds: :

(1 A showing of good and sufficient cause such as renovation, rehabilitation
or reconstruction of the stream environment; or

(2) A determination that failure to grant the special exception would result in
exceplional hardship to the applicant, such as deprivation of a substantial
use of property and that the granting of a special exception will not resuit
in degradation of the stream environment.

Extent of Special Exception. Special exceptions shall only be issued upon a

determination that the special exception is the minimum necessary to afiord
ralief. :

Conditions of Special Exeeptions. Upon consideration of the factors set forth in
this section and the purpose of this aricle, the Beard of County Commigsioners
may attach such conditions to the granting of special exceptions as it deams
necessary to further the purpose of this article.
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¢
STAFF REPORT
March 18, 2003

To:  Mayor and City Council

Thru: Charles McNeely, City Manager

From: Gene A. Jones, P.E., Senior Civil Engineer

Re:  Request For Direction Regarding Flood Control Concepts Related To The Evans
Creek (Block N) Watershed

Date: March 10, 2003

Summary: Staffis requesting direction regarding flood control concepts related to the Evans
Creek (Block N) Watershed. On January 28, 2003 Council deferred action, pending discussion
at the next joint meeting with Washoe County and The City of Sparks, on the staff request for
approval of a consultant contract to complete a Leiter Of Map Revision for FEMA designation of
the Evans Creek flood plain from Parr Boulevard to the Truckee River as well as provide other
related professional services. The January 28, 2003 staff report titled “Consultant Contract ~
Evans Creek (Block N) Watershed is attached.

Previous Council Action;:

July 26, 1994 - Approved the agreement between National Resource Conservation Service,
University of Nevada-Reno, Washoe County, Washoe-Storey Conservation District, and the City
of Reno to construct a dam in Evans Creek Canyon north of McCarran Boulevard,

June 35, 2001 - Received update on the Evans Creek Watershed project.

Angust 28, 2001 - Approved option to re-examine all structural and non-structural alternatives
including the proposed dam in Evans Creek Canyon. Requested that the West University
Neighborhood Advisory Board provide a facilitated process to review various alternatives, with
notifications being provided to affected upstream and downstream residents.

November 13, 2001 — Approved the facilitated process outline presented by the West University
Neighborhood Advisory Board and approved a budget limit of $52,700 for professional
facilitation and clerical services.

April 9, 2002 — Approved the consultant contracts with Moore, Iacofano, and Goltzman for
facilitation services in an amount not to exceed $52,700 as well as WRC Nevada, Inc. for
professional engineering services in an amount not to exceed $44,800,




October 22, 2002 — Accepted the final oral report presented by the Evans Creek (Block N)
stakeholders and directed staff to retum to Council November 5, 2002 with recommendations.

November 5, 2002 ~ Approved staff recommendations in consideration of the oral report
delivered by Evans Creek (Block N) stakeholders at the October 22, 2002 Council meeting.

January 28, 2003 -~ Deferred approval of the consultant contract with WRC, Nevada, Inc.
pending discussion of flood control concepts related to Evans Creek at the next joint meeting
with Washoe County and the City of Sparks.

Background: Following the February, 1986 flood which damaged buildings on the University of
Nevada — Reno campus as well as nearby private property, the local government agencies
contacted the National Resource Conservation Service (NRCS) for possible assistance in
mitigating future flood events, NRCS, assisted by a steering committee composed of
engineering staff from the four local sponsors and local interested citizens looked at numerous
structural and non-structural alternatives. The alternatives were narrowed down after many of
them, either by themselves or in combination, failed to deliver the desired benefit, were more
costly than the benefit they would yield, were unsafe, or had substantial impact on existing land
use including the Rancho San Rafael Park. The preferred altemative was a dam located north of
Rancho San Rafael Park in Evans Creek Canyon. The Environmental Assessment and 1994
Agreement were prepared for locating the dam in the canyon.

Following almost two years of review by the Regional Water Planning Commission, the
Washoe County Commissionets decidéd to withdraw support of locating the dam in Evans Creek
Canyon as proposed in the 1994 Agresment. In addition, they proposed looking at other
alternatives. Subsequently, the Reno City Council directed staff to assist the West University
Neighborhood Advisory Board (WUNAR) in preparing a proposal to conduct a facilitated public
process to identify and gain consensus among stakeholders on viable alternatives to mitigate
storm water from Evans Creek. In addition to stakeholders, interested previous participants, and
property owners along Evans Creek Canyon, staff was further directed to invite property owners
and residents in the downstream flood plain area to participate in the process. With the focus on
a potentiaf dam in Evans Creek Canyon for several years, downstream property owners may not
have been aware they were in a flood plain,

The WUNAB developed a facilitated process outline and presented it and a request for funding
to Council November 13, 2001. Council approved the facilitated process outline and allocated
up to $52,700 for facilitation and clerical support services.

The WUNARB selected the firm of Moote, Iacofano, and Goltsman to provide professional
consulting services and clerical support for conducting the facilitated process. This firm had
provided similar services in the Truckee Meadows. Residents within the watershed and the
downstream flood plain as well as previously identified interested citizens and stake holders
were invited by written notice, twice, to actively identi fy and prioritize alternative methods to
mitigate storm water from Evans Creek’ Representatives of Washoe County, UNR, and NRCS
participated in the process.Concurrent with the facilitated public process, the engineering firm of
WRC Nevada, Inc. provided additional analysis of the watershed with emphasis on the
downstream flood plain and assisted the City in providing technical assistance to the facilitated
public process participants.

Stakeholders proposed, discussed, and evalnated numerous structural and nonstructural
alternatives to the detention dam designed by NRCS. Structural alternatives included other




potential dam sites and the possibility of building more than one dam. Nopstructural alternatives
included re-vegetation of the watershed and methods to minimize impacts from future
development. WRC Nevada, Inc. was able to model the alternatives and provide numerical and
visual analysis of the effectiveness of flood mitigation alternatives either individually or in
combination. The original detention dam designed by NRCS was not re-evaluated or discussed
in depth since the funding for construction is no longer available and it is unlikely the dam can
be built. Stakeholders presented their process, alternatives, analysis, conclusions and final oral
report to Council on October 22, 2002.

Of the alternatives available to the City, only a major structure {dam) properly located on the
Evans Creek drainage could significantly mitigate flooding. Other structural alternatives would
partially mitigate flooding. The rest of the alternatives either had small, but measurable, impact
on mitigating existing flooding or would help prevent worse flooding as development occurs.

On November 5, 2002 Council accepted staff recommendations developed in response to the
stakeholders conclusions. The recommendations were: (1) The City withdraw from the dam
project and direct NRCS to close the dam project; (2) The city should not pursue reconstructing
McCarran Boulevard for use as a dam; (3) The City should not attempt to construct major storm
drains from Virginia Street to the Truckee River; (4) The City should pursue using the future
Parr Boulevard Extension to provide detention when the extension occurs with future
development; (5) The City should research the alternative to retain runoff on new development
and take necessary steps for implementation; (6) The City encourage and assist in stream
restoration efforts along Evans Creek; (7)The City investigate and implement, if feasible,
construction of detention in conjunction with park development at Newport Lane; (8) The City
investigate flood proofing and retrofitting as new development occurs in conjunction with
designation of the Evans Creek Flood Plain as a FEMA flood zone; (9) The City investigate and
implement designation of the Evans Creek Flood Plain as a FEMA flood zone.

On January 28, 2003 Council, pending discussion at the next joint meeting with Washoe County
and the City of Sparks, deferred action on the request to approve the consultant contract with
WRC Nevada, Inc. to provide professional engineering services to implement several of the
recommendations for Evans Creek approved by Council. These include: a Federal Emergency
Management Agency letter of map revision to designate flood plains in Evans Creek from Parr
Boulevard to the Truckee River; a feasibility study of combining storm water detention with
recreational features at the City of Reno’s Newport Lane Park site; and performing feasibility
analysis for stream zone enhancement of Evans Creek. The consultant contract was not to
exceed $68,900.00.

Discussion: Staff is requesting direction regarding the flood control concepts related to Evans
Creek.

Financial Implications: $250,000 was approved in the CIP for miscellaneous City expenses
related to the Evans Creek (Block N) Dam proposed by NRCS. Approximately $152,000 is still
available for Evans Creek flood control issues.

Recommendation: Staff recommends that Council provide direction regarding the flood control
concepts related to Evans Creek.

Attachment
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FINAL DRAFT
Report of Evans Creek Stakeholders’ Recommendations
To Reduce Flood Damages in the Evans Creek Watershed

1. INTRODUCTION & BACKGROUND

Background

Although the high desert City of Reno gets little precipitation every year, flooding is still
a serious problem here. Both winter and summer floods occur with varying degrees of
damage throughout the region. In the Evans Creek (Block N) watershed, it is difficult to
pinpoint the exact extent of damage, however, damaging flooding has occurred in the
past and will continue in the future. (See Attachment A: Evans Creek Flooding
Chronology including previous Council actions.)

Following the 1986 flood on Evans Creek, Reno and Washoe County worked with state
and federal agencies to find a solution to flooding in this watershed. In 1994, Reno,
Washoe County, the Washoe Storey Conservation District and the National Resource
Conservation Service signed an agreement for a dam as a flood solution. After several
years more study, in July 2001, Washoe County withdrew support of the dam requesting
analysis of alternative solutions. Later in 2001, the City Council agreed that alternative
solutions should be considered.

The West University Neighborhood Advisory Board then asked the City of Reno to
undertake a facilitated process with the community to seek alternative resolutions for
flooding on the Evans Creek. In April 2002, the City Council agreed to conduct a
stakeholders process in order to achieve consensus on prioritized strategies for reducing
damages caused by flooding on the Evans Creek drainage. The City Council approved a
contract for MIG to handle the facilitated process with support from WRC,
Neighborhood Mediation Center, and Robert Cox Entetprises.

The Council agreed these flood reduction strategies would be based on information
provided by technical staff, experts and stakeholders. These strategies will be conceptual
in nature, not technical or design level strategies. Deliverable: October presentation to

the Reno City Council of a prioritized list of feasible damage reduction strategies
with generalized cost / benefit information.

Facilitated Process To Develop Recommendations

Invitations to the first two meetings of the stakeholders group were sent to all households
in the Evans Creck watershed and floodplain. These notices included a map of the
floodplain so recipients could see that they live in the Evans Creek floodplain. Notices
for the first two meetings were also sent to e-mail lists for the Truckee River Flood
Management Coalition process, the Lower Truckee River Restoration Group, and the
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Floodplain Management Planning Committee. Presentations were made to the Northeast
Neighborhood, West University and Ward One Neighborhood Advisory Boards outlining

the project and requesting participation.

From those notices, a database of over 70 interested people and agencies was created to
use for meeting notices, agendas and meeting summaries. (See Attachment B: Database
of Participants and Attachment C:. Meeting Agendas and Summaties.)

The stakeholders went through a six month facilitated process, meeting ten times in that
period. WRC Nevada, a hydraulic engincering firm, provided modeling and technical
information. Representatives fron the neighborhoods, environmental and recreation

groups, the University, the City, the County, and Natural Resource Conservation Service
attended meetings regularly.

Qutcomes — what would stakeholders like to see come out of the Process

Early in the process, the stakeholders identified some. of the “outcomes™ they would like
10 see as a result of the facilitated process. The “outcomes” identified during a
brainstorming session are listed below:

1. Development and presentation of a prioritized list of feasible flood damage reduction
strategies to the Reno City Council by October 2002, _

2. Wetlands development in the canyon to serve as a natural filter and sponge for excess
water;

3. Watershed restoration all the way to Panther Valley — eliminate Tamarisk and
invasive weeds, restoration of native plant communities;

4. Move Evans Creek trail out of the streambed;

5. Eliminate overuse/abuse of wetlands, creek and riparian habitat;

6. Add a non-motorized trail through Evans Creek Canyon up to and through the North
Valleys; ' '

7. Work with all property owners to minimize risk due to flooding;

8. Stop additional building (development) in the watershed. .

9. Set precedent/policy to prevent the many other canyons around the City from
becoming targets for “structural” solutions; ,

10. Work with City Parks, Recreation and Community Services staff to complete plans
for the interconnected trail system from Reno to the North Valleys; ﬁ

11. Build organic dam system, which fits the environment and accommodates the above
suggestions;

12. Improve vegetation in cartyons, clean-up and build trail above the creek bed.
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Ii. PROBLEM DESCRIPTION

Nature of the Flooding Problem

At the organizational meeting, stakeholders raised concemns over the methodology used to
determine 100-year floods in previous planning efforts. Some of the issues raised at the
first meeting included the following;

1. What is the size of the problem (key issue);

2. Look at impact of increased drainage from development in the upper watershed;

3. What precautions are being considered due to the possible increased run-off from
development on upper Robb Dr. (Peavine);

4. Analyze the damages that actually accurred historically and why they occurred;

5. What flood proofing have UNR (University of Nevada, Reno) and apartment owners
done since 19867 And 19977 ‘

6. Why damage has occurred (key issue)

As background for the problem, Mark Forest of WRC Consulting explained that the
watershed does not extend from the peak of Peavine. The watershed is apprommately
+5.00 square miles. (See Attachment D Watershed Map.)

Winter Storm, Summer Storm, 24 hour Statistical (FEMA Criteria) Storm

Records show that flooding occurred on the Evans Creek in 1904, 1914, 1943, 1955,
1956, 1963 and 1986. Historically, the winter storms have been the ones with greater
reported damages (1914, 1943, 1963 and 1986). With the exception of the most recent
events, reports of flooding in the watershed have been compiled from newspaper reports
and are therefore not very detatled or technical.

Evans Creek watershed does not have a gauging station to measure water levels in flood
events. FEMA (Federal Emergency Management System) standards require that certain
modeling and technical procedures be used to determine 2 100-year event on un-gauged
watersheds. These standards are designed to develop hydraulic information that is
scientifically and technically defensible.

FEMA requires that gauged watersheds with similar characteristics be developed in order
to create a “reasonable range” of estimates for flooding on the un-gauged watershed.

Any modeling from the un-gauged watershed can then be compared to this range of
estimates to ensure its reasonableness.

For the Evans Creek, WRC did a regression analysis of the 15 gauged watersheds in the
area plus historic storm data. Watershed size, vegetative cover, and steepness of the
slope all affect the results of the regression analysis. This analysis created a “reasonable
range of data for different watersheds based on their size” and provided a benchmark to
compare the model of a 100-year event on Evans Creek against.
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WRC then developed a 100-year mathematical or synthetic storm for Evans Creek using
historical information developed by NDOT (Nevada Departmrent of Transportation),
FEMA (Federal Emergency Management Administration), National Weather Service and
measurements at Reno-Tahoe International Airport. WRC also used a HEC 1 (Hydraulic
Engineering Center) model' which includes soils, impervious cover, run-off and
additional variables in the analysis.

These studies produced a 24-hour long “mathematical storm” or a synthetic event for'the
Evans Creek watershed that matched what would be expected based on the FEMA
requirements for comparison to gauged watersheds. The FEMA criteria stomm is a
technically defensible event that captures the range of flooding to be expected; for this
reason, FEMA requires use of this storm for flood planning purposes. - E

On the other hand, participants noted that summer and winter storms in the watershed:
produce very different types of storms, Summer storms have hi gher peaks but less

volume, while winter storms have smaller peaks and greater volume. A comparison of
these storms is listed below: ' '

Peak and volume information:

" Summer thunder storm events typically peak in three hours. These events occur
rapidly; there is little opportunity to warn residents ot businesses about specific
storms. These storms have much smaller volumes of water than winter storms.

The 24-hour event peaks at 12 hours and has a peak of 200 acre feet of volume,
The 3-day event has a smaller peak much later than the summer event. The total _
volume of water, measured in acre-feet, is much higher than that of a summer storm,

A summary of results for the different types of modeling is listed in the table below: -

Table 1. Flood Peak Summary for Varions Modeling Approaches

Volume/second Peak @ MecCarran Peak @ I-80
USGS calenlation (summer) | 1,000 cubic feet / second - . 1,350 ¢fs

24 hour storm (mathematical) 900 cfs 1,300 cfs

3 day storm (winter) | 700 cfs : 000 cfs
Lesser events:

The 50 year storm is about ¥ the size of a 100 year event (FEMA storm).
The 25 year storm is about 1/3 the size of a 100 year event (FEMA storm).

Damages:
Summer storms are damaging because of the high peak of water that occurs with
little or no warning. Winter storms are damaging due to high volumes of water.
Anything with inundation levels of less than 1* are not part of the 100-year flood
zone according to FEMA standards. However, in the lower Evans Creek watershed,

""The Hydraulic Engineerinig Center models are developed by the U.S, Army Corps of ﬁngmm and are
the hydraulic models nsed and accepted nationwide.
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inundation levels under 1° may cause localized damage. Many of the buildings in
the floodplain are old and have basements and low floors.

In 1986, flooding caused over $700,000 in damages at UNR and an additional
$60,000 in damages to roads, parks and private property. The 1994 Environmental
Assessment for the Evans Creck Watershed estimated annualized damages at
$235,500; this figure represents the cost of doing nothing to address flooding in the
watershed. -

Consensus on the problem:

The stakeholders wanted to analyze flood reduction strategies using both winter and
summer stortet hydrology in order to understand the full range of effects of each measure,
Participants agreed it would not be preductive during such a short process to try to get
consensus on the exact extent of the flooding problem in the watershed. Therefore,
participants agreed to use the following problem statement for the purpose of this
process:

The stakeholders agreed that pasi flooding on Evans Creek has caused
damages. They also agreed that additional development in the watershed would
exacerbate flood damages in the future. The stakeholders agreed to work on
finding ways to reduce damages from flooding on Evans Creek.

There was not consensus on the magnitude of storm 1o plan for, just agreement
to werk to reduce damages.
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Evans Creek Watershed Stakeholders Report

H1. PROCESS GOALS AND OBJECTIVES

Criteria to be used jn prioritizing altemative solutions:

The stakeholders were given the task of developing and presenting a prioritized list-of
feasible flood damage reduction strategies to the City.Council. Over several meetings,
the process participants developed the following criteria to be used to prioritize flood
reduction strategies. The stakeholders group agreed to summarize the criteria as foHows:

“Doable” and Pracfical

Social Benefits Environmental Benefits | Economic Benefits

Reduces and/or .-
Benefits cutweigh costs | prevents Preservation of habitat Elltlgarefpreve‘nt flood water

accidents/death ' amage :
Mitigates flood water Preserve and/or Reduces Opportunity cost — will effort
damages upstream and enhance aesthetic invasive/noxious here provide greater benefit
dovwmstream value weeds/vegetation than efforts elsewhere

Stand alone solutions
that minimizes human or
mechanical interaction

Protect property
value

Restore wetlands, native
vegetation

Real solution — not a shift of
cost or burden to someone else

Public understanding — a
solution that the
community can readily
understand and support

Recreation - protect
Rancho San Rafael
Park

Impreve ground water
recharge

Acceptable 1o the Protect high priority
region's elected officials | areas !
Preserve/enhance

Fondable

aesthetic values

Generally, the alternatives considered were modeled hydraulically to determine their
effect on reducing flooding levels and therefore damages, Additional technical analysis
regarding the costs and feasibility of these measures was not available, given the short
time available in the process. Therefore, all of the measures considered and
recommended should be considered conceptual and will require additional analysis to
determine if they truly meet the criteria established by the stakeholders.
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IV.  ALTERNATIVE MEASURES CONSIDERED AND EVALUATED

Alternatives considered and evaluated:

The group spent several meetings brainstorming a variety of potential solutions.
Additional options from the FEMA floodplain management Community Rating System
process were also considered. (See Attachment : Alternatives Considered.) A
description of the major alternatives evaluated follows. The alternatives are divided into
three categories: baseline, full mitigation, partial mitigation.

BASELINE:

Existing Conditions and Baseline Build-Out Conditions:

WRC conducted analysis of the existing conditions to provide a baseline for the work of
the stakecholders. This analysis provides a way to compare the effectiveness of various
strategies and also demonstrates the results of doing nothing to address flooding in the
watershed,

The hydrology of the current conditions is summarized in the following table. This table
demonstrates the difference between summer and winter storms, and shows how the
flooding grows as one travels down the watershed.

Current Conditions

FLOOD: Summer 100-vear Winter 100-year
Peak Volume Peak Yolume
@ McCarran 1026 cfs 236 ac ft 794 cfs 428 ac fi
@ Sierra St. 1192 cfs 275 ac ft 912 cfs 487 ac ft
I-80 1263 cfs 298 ac fi 964 cfs 520 ac fi

One of the reasons that flood protection is so important in the watershed is that flooding
will get worse if development in the watershed continues under the current regulations
and standards. The following table demonstrates that flooding will increase by as much
as 50% under full build out conditions (as currently allowed in the master planning
documents for the watershed).

Current versus Build-out Conditions

FLOOD: Summer 100-year Winter 100-year

Peak Volume Peak Volume

@ McCarran — cuirent 1026 ofs 236 ac ft 794 cfs 428 ac fi

‘@ McCarran = build=-out ~ 7, 1505 ¢fs - {338 ac it -] 961 ¢k S6%ac it
(@ Sierra St. — current 1192 cfs 275 ac fi 912 cfs 487 ac ft

.i@)-Sierra Sto—build-out [ 1691 °cfs . 1378 ac .- | 10840t | 628 ac T 1
@ I-80 — current 1263 cfs 298 ac ft 964 cfs 520 ac fi
@80 —build-out” = - L1769 ¢fs . 401 ach L1396k
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FULL MITIGATION:

Full Mitigation Defined:

The stakeholders did not achieve consensus on a “target” for full mitigation. The goal -
was to reduce flood damages. As one benchmark, it was noted that the storm-drain
system could handle 250 cfs of water at Sierra Street. Flooding greater than 250 cfs at
Sierra Street would cause floodwaters to get out of the storm drain system and begin
causing damages. The level of damages would depend on the amount of water out of the
storm-drain system. Stakeholders agreed some amount of flooding may be acceptabie if
it caused minimal amounts of damage. A full technical assessment of damages was not
conducted, however, participants generally agreed that flooding in excess of a foot would
be damaging. '

Natural Resources Conservation Service (NRCS) Dam Description & Evaluation:

The stakeholders did not re-evaluate the NRCS dam because this option had been fully
evaluated in the past. The stakeholders acknowledged that while the dam fully miti gated
the flooding problem from a hydraulic perspective, it was unlikely and/or undesirable to
be built given the environmental impacts, the costs, and the community opposition,

Detention at McCarran Boulevard Description:

One alternative discussed at length was the option of rebuilding McCarran to use it as a
detention facility. As built, McCarran has about a 25* drop from the Virginia Street
intersection to the crest of the hill to the west. The road could be rebuilt to remove fhe
25’ dip and act as containment for water from the Evans Creek. The cross-section of the
change to McCarran used for hydraulic modeling is given below as Figure 1.

Figure 1. McCarran Blvd. Detention Option (WRC August 2002)

Figure 2. Existing view from Basque Monument looking south to McCarran Boulevard
(MIG September 2002)

Figure 3. Artist’s sketch of view from Basque Monumient looking south at a raised
McCarran Boulevard. (MIG September 2002)

Figure 4. Inundation area with McCarran Boulevard detention. (WRC August 2002)
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Detention at McCarran Boulevard Evaluation:

Flood Damage Reduction: The modeling results showed that this altemative was the
only one to fully mitigate flood damages under existing conditions as demonstrated in the
table below. However, detention at McCarran along would not be adequate to address
future conditions.

Current versns Build-out Hydrelogy with McCarran Detention Only

FLOOD: Summer 100-year Winter 100-vear
Peak Volume Peak Yolume

@ McCarran — current 98 cfs 236 ac fi 196 cfs 428 ac fi

@McCarran' = buildzout *© [ 294¢fs . [338acft - | 328cfs -« | 569 actt

@ Sierra St. — current 282 cfs 275 ac fit 311 cfs 487 ac ft

@ Sierra St. —build-out -~ [ 494 cfs . 378acft - |438cfs- | 628acft

(@ I-80 — current 347 cfs 288 ac ft 372 cfs 520 ac ft

(@ 1-80 —build-out” - . 647cfs . [ 4Q0lacft - |'498cfs. |66l acft

Dgoable & Practical: Representatives from the Nevada Department of Transportation
(NDOT) indicated that this option would be technically feasible, but extremely
expensive. Ballpark estimates were in the neighborhood of twice the cost of the NRCS
damn, meaning that the McCarran detention option would have extreme difficulty meeting
the cost benefit ratio eriteria. In the future, NDOT may widen the road to six lanes:
however, this is not currently a part of any of their long-range capital programs. Were
the community to build McCarran as a detention facitity, NDOT would require that it be
built as a six-lane road (probable build-out). The State Engineer would also require that
such a structure meet all dam safety regulations, which would mean that the structure
would have to be built to withstand the “probably maximum flood.” Although
technically feasible, this alternative is not especially practical.

Social Benefits: This alternative would reduce or prevent accidents and damages from
flooding by reducing the amount of water outside the storm-drain system. There would
be some risk associated with the pool of water stored for a period of time behind
McCarran. This alternative rated low on the criteria of protecting aesthetic values and
priority properties. Expansion of McCarran would have a large impact on Rancho San
Rafael and severely disrupt the park.

Environmental Benefits: McCarran currently runs through Rancho San Rafael Park so
environmental impacts already occur. However, expansion of McCarran would require
encroachment mito the park to provide a footprint large enough to structurally support alf
the requirements of a dam. The expansion of McCarran into a six-lane dam would have a
significant negative impact on the wetlands at Rancho San Rafael and disrupt habitat and
wildlife values in the park.

Economic Benefifs: The costs associated with the requirements of building a six-lane

dam have been estimated (rough ball-park estimate) at $5 to $6 million. It would be
extremely difficult to achieve a cost-benefit ratio of 1:1 with these costs.
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PARTIAL MITIGATION:

Partial Mitigation Defined:

The stakeholders agreed that a combination of elements which partiatly mitigated the
flood could be pursued over time to eventually provide protection for the watershed:

Parr Detention Description:

The stakeholders agreed to look for detention options that might work in series ot in
combination with other strategies.. One detention site discussed was detention on Evans
Creek downstream of the spot where Parr Boulevard crosses the Creek. These sketches
are actually closer to the original NRCS dam site than the proposed Parr site.

Figure 5. Existing conditions looking north up watershed toward Parr Boulevard site.
(MIG September 2002)

Figure 6. Artist’s sketch of Parr detention facility looking north. (MIG September 2002)

Figure 7. Inundation area with Parr detention, (WRC August 2002)

Parr Detention Evajuated:

Flood Damage Reduction: The Parr detention site was the second most effective
alternative considered from a hydraulic perspective. In the modeling, the detention basin
wouid have many of the same impacts as the previous NRCS dam. A detention basin at
the Parr site would not be as effective as the NRCS dam because it would be located
higher in the watershed, allowing it to capture less and store less water in 2 flood. The
modeling results are given in the following table.

Current versus Build-out Hydrology with Parr Detention Oniy

FLOOD: Summer 100-year . Winter 100-year
Peak Volume Peak Volume
@ McCarran — current 352 cfs 271 cfs
@ McCarran— build-ont: 83 cfy 88:cts,
{@ Sierra St. — current 572 cfs 396 cfs
@ Siera St balgi N SRG
@ I-80 — current 704 cfs 455 cfs

@ 1:80 —btiild-out . 19267t {401 ac kT 15240

Doable & Practical: As noted, the Parr detention site would reduce flood damages;
however, it is not sufficient in and of itself to fully mitigate flood damages. n order to
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achieve the hydraulic benefits as modeled, this detention facility would need to be
constructed in a manner very similar to that planned for the NRCS dam, It is unclear
whether the soils types at the Parr site would be adequate which was one benefit of the
NRCS location that the Parr site may not share. It is assumed that the costs and impacts
of the Parr site would be at least as great as if not greater than the NRCS site detention
facility making it difficult for the structure to meet a cost/benefit ratio of 1:1.

Social Benefits: The Parr detention site is higher in the watershed than the proposed
NRCS site was. The detention facility would not be visible from McCarran Boulevard;
however, it would be visible to homes in the Washoe Vista neighborhood and also to
some homes off of Hoge Road. This detention facility would have the same disruptive
impacts on trails that the NRCS dam would have had.

Environmental Benefits: A detention facility of this magnitude would have
environmental impacts to the Evans Creek and existing habitat and wildlife in the
watershed. Detention in this location may offer groundwater recharge benefits; however,
given the past mining activity in the watershed, groundwater recharge may raise water
quality concerns.

Economic Benefits: This structure would be required to meet dam safety regulations
and be designed to withstand a maximum probable flood. As noted above, it would be
difficult to achieve a positive cost/benefit ratio with detention at Patr given these
requirements.

Retain runoff on new development description:

The stakeholders considered the impact of enacting an ordinance that would require all
new development in the watershed to detain all runoff until the peak of a 100-year flood
had passed. This type of requirement has been used in some places in our region,
Participants noted that this requirement may be needed to ensure that the Truckee River
Flood Management Project remains effective as development occurs in the region. It was
also noted that hillside development ordinances require that a certain portion of hillside
sites remain in open space and that detention could be incorporated into this open space
as an amenity {greenbelt).

Figure 8. Photos of on-site detention basins. (WRC September 2002)

Retain runoff on new development evaluation:
Flood Damage Reduction: An ordinance to retain runoff on new development would be

the third most effective flood reduction strategy of those considered. Although it does
not do anything to address current flooding condition, it would significantly reduce future
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flooding damages. This option prevents Rancho San Rafae] and other downstream -
interests from increased flood damages in the future.

Current versus Build-ont Hydrology with Requirement to Retain Runoff Only
FLOOD: © Summer 100-year Winter 100-year
Peak Yolume Peak Volume

@ McCarran — current
@ MeCtirran Jbuildiout =

(@) Sierra:St. = buildol
@ 1-80 — current — 1 . ;
@80 ~build-out = -z .. [899cfs . :-,;ISI_.:fé,c.,;ﬁ%' | 335efs | 215acft

Doable & Practical: As with other strategies, the stakeholders considered this
alternative at a conceptual level. It would require full build-out of the watershed with
each parcel fully detaining all runoff until the peak of the 100-year flood had passed.
This would put the burden on developers to adequately design these detention facilities.
Homeowners associations or the City would need to ensure that these facilities were
properly operated and maintained.

Social Benefits: Design standards_ﬁ_ would need to be put in place to ensure the aesthetic
quality of these facilities was acceptable to the community.

Environmental Benefits: Designed properly, these detention facilities may preserve
habitat, increase weflands, and improve water quality and ground water recharge.. If they
are not designed properly, they could create noxious weed management problems and
disrupt habitat. Standing water could also pose problems with mosquitoes and rodents.

Economic Benefits: This option would significantly reduce future flood damages and
may be the standard required by the Truckee River Flood Management Project. The .
costs would be on developers who would pass it along to homeowners. Developers may
choose to incorporate detention into open space requirements and use these features as
project amenities increasing property values, - :

Stream Restoration Description:

Participants looked at stream restoration from Sierra Street to Parr Boulevard. Stream
restoration could include re-vegetation, relocating the trail so that it does not run along
the stream bottom, and reintroducing meanders into the stream at various locations. This:
is modeled by increasing the “roughness” (or vegetation) in the model. Again, this was
evaluated from a conceptual perspective; a full technical assessment of the opportunity
for restoration on Evans Creek was not done.
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Figure 9. Before and after sketches of stream restoration concepts. (MIG September

2002)

Stream Restoration Evaluated:

Flood Damage Reduction: Stream restoration is the fourth most effective flood
reduction strategy of those considered. Restoration work, especially re-vegetation, would
take some time to be fully effective. Once complete, it would partially reduce flooding

damages in the watershed.

Current versus Build-out Hydrology with Stream Restoration Only

FLOOD: Summer 100-year Winter 100-year
Peak Volume Peak Yeolume
@ McCarran — current 509 cfs 236 ac ft 784 cfs 425 ac ft
@ McCarran — build-out 1356 cfs. 338 ac ft 954 cfs” (567 actt
@ Sierra St. — current 996 cfs 275 ac ft 890 cfs 483 ac ft
@ Sierra St. = bujld-out 1485 cfs 378acft | 1067 cfs” | 624 acft-
@ 1-80 — current 1031 efs 298 ac fi 938cfs 516 ac fi
@ 1-80 —build-out - ... - [ 1529cfs.. |[40lacft. [1118e¢fs ~[637 acft .

Doable & Practical: A large amount of the land in the watershed is in public ownership.
Rancho San Rafael offers an opportunity to do restoration work in the watershed. This
option would be fundable by grants from other agencies due to the benefits it offers
beyond limited flood protection.

Social Benefits: Stream restoration enhances aesthetic values in the watershed and
improves Rancho San Rafael. It also enhances recreation opportunities in the area. If
restoration opportunities are pursued in parinership with the University, these measures
may also offer educational opportunities.

Environmenta] Benefits: Stream restoration may offer significant environmental
benefits including habitat restoration, wildlife enhancement, and wetlands restoration.
Healthy habitat is also more resistant to noxious weeds and may improve water quality as
well as groundwater recharge.

Economic Benefits: Considered for its flood damage reduction potential alone,
restoration may not meet a cost/benefit ratio of 1:1. However, one significant benefit of
pursuing restoration measures would be the City’s ability to use outside funding sources.

Newport Detention Description:

Stakeholders also considered a detention facility at Newport Lane, the iocation of the
Panther Valley Park. A detention basin conld be designed into Phase 2 and 3 of the Park;
many communities in the west combine parks and flood features this way.
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Figure 10. Existing conditions at Panther Valley Park looking northeast. (MIG
September 2002)

Figure 11. Artist’s sketch of Newport detention site during a ficod. (MIG September
2002) : :

Figure 12. Aerial inundation map of Newport site. (WRC August 2002)

Newport Detention Evaluated:

Flood Damage Reduction: The Newport detention facility would be htgh up in the
watershed and small in size. Of the options considered, this was the fifth most effective
when evalnated alone,

~ Current versus Build-out Hydrology with -Newport Detention Only

FLOOD: _ ___ Summer 100-year Winter 100-year
__ Peak Volume Peak Volume
MecCarran — current 824 cfs 150 ac ft 517 cfs 272 ac fi
@McCarran ~build-out -~ [12246¢fs | 206acft 1616 cfs [ 367 acf -
@ Sierra St. — current 1021 cfs 189 ac ft 638 cfs 483 ac.fit
@ Sierra St —build-out = . [144dcfs . [245ac Rk - | 739cts 624 acft
@ I-80 — current 1124 ¢fs 213 ac ft 694 cfs 516 ac ft
@180 - buildzout oo 1534efs 0 | 260Ecf ~I9Tefs "~ '657 agift.

Doable & Practical: The Newport detention was evaluated from a conceptual, not an
engineering perspective. Bedause this detention basin is so high in the watershed, it
provides little in the way of hydraulic benefits. In combination with other measures, it
could provide an important hydraulic benefit. This park is bounded on one side by the
rallroad. Any detention basin would need to be designed in a way that did not interfere
with the railroad embankments.

Social Benefits: ‘A detention basin could be designed into future phases of the Panther
Valley Park in a way that does not detract from the aesthetics of the Park.

Environmental Benefits: Designed properly, the detention basin could provide some
habitat, water quality and groundwater recharge benefit. Concerns with standing water
include public safety considerations and nuisance control.

Economic Benefits: Given the minimal hydraulic benefit of this site, it may be difficult

to reach a positive cost/benefit ratio on this facility. If the City of Reno already owns the
park lands, it may make this element economically feasible.

Flood Proofing and Retrofitting Definition.
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Specific properties may be suitable for flood-proofing or retrofitting solutions. These
options might include elevating foundations or providing a mechanism to make the first
floor waterproof. Other strategies to be considered in this category include selective
acquisitions or relocations for propetties that cannot be protected in any other way.

Flood Proofing and Retrofitting Evaluated:

Flood Damage Reduction: These measures were not evaluated from a hydraulic
perspective. They would reduce repetitive losses to specific properties that could not be
protected in other ways. There were concerns raised about the feasibility and the costs
associated with this option.

Doable & Practical: This option may be practical on a very limited scale. FEMA
money is available to do this type of work after a flood occurs, if the region’s floodplain
management plan includes specific recommendations for these actions. Again, the
stakeholders did not do a technical analysis of the feasibility of this option.

Another advantage is that the region’s Floodplain Management Planning Committee may
be incorporating these elements in their work.

Social Benefits: These solutions have limited impacts on other properties but could
provide significant benefits to those whose properties are flood-proofed.

Environmental Benefits: Flood-proofing or retrofitting wounld not have any significant
environmental impacts,

Economic Benefits: These options have the benefit of possibly qualifying for FEMA
funding in the event of future flooding. The disadvantage is that FEMA funding for
retrofitting and relocations is limited; however, the Floodplain Management Plan may
also include opportunities for funding elements of this work in the future.

Other Strategies Definition & Evaluation:

The stakeholdets also considered public education and outreach to educate property
owners and residents in the floodplain about their flood insurance options. The group
noted that flood insurance is less expensive in an area that has not been mapped by
FEMA as a flood zone.

FEMA mapping is another option the community may wish to explore. Mapping would
provide property owners and residents with a clearer understanding of the extent of
flooding in the watershed. FEMA mapping would raise the cost of flood insurance for
those in flooding zones, but would make certain FEMA funds available ot the community
after a flooding event,
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V. STAKFHOLDER AGREEMENTS:

The stakeholders have worked diligently over the last six months to come to consensus
on approaches to reduce flood damages in the Evans Creek watershed. The following
statements represent the staksholder agreements in this process:

Past flooding has caused damages in the Evans Creek watershed.
Development in the watershed under current regulations will cause
flooding to get significantly worse in the future. '

Flood damage reduction strategies should be doable, fundable, and provide-
demonstrable economic and environmental benefits, '

Large structural solutions will have difficulty achieving a positive cost/benefit
ratio and are generally difficult o build due to environmental constraints
and community opposition.

A combination of several strategies could significantly reduce flood damages
over time.” ' : ' '

For areas that would not be fully protected by the strategies above, selective
flood-proofing and retrofitting may offer protection to properties that
would otherwise be subject to repetitive osses.

Education and outreach regarding the benefits of flood insurance for affected
properties offers property owners and residents additional options in -
addressing flooding risks. '

A full evaluation of the advantages and disadvantages of FEMA mapping is
needed to determine the effectiveness of this tool for the Evans Creek
watershed.

V1. CONCLUSION;

The Evans Creek Watershed Stakeholders request that the Reno City Council accept this
report of findings and agreements. -

? One exarnple of a combination that may be effective would be retention of runoff in new construction -
areas (which would reduce flood flows to 800 cfs at Sierra Street under build-out conditions), stream
restoration (which would reduce flows at Sierra by 200 cfs), and Newport detention (which would also
reduce flows by 200 cfs). The storm drain at Sierra Street can handle 250 ofs. The addittonal 150 cfs could

possibly be taken care of by raising Parr Boulevard across Evans Creek when development occurs — this
option was not evaluated hydrautically.
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Attachment A: Evans Creek Drainage — Flooding Chronology

According to a Nevada Flood Chronology prepared by the Nevada Department of
Conservation and Natural Resources in 1977, the following floods have been documented
on Peavine. Flooding events with documented damage from Evans Creek are poted with
an *. The Chronology notes whether flooding also occurred on the Truckee River in the
same year or not. Additional dates are from Reno staff reports supporting the facilitated
Process. :

Feb. 24, 1904 = floods on Truckee River, Peavine & Evans Creeks
The Reno Evening Gazette reported: “The little stream which flows down past
Senator Roff’s went on a rampage this moring. If inundated the yards and
cellars of all adjoining premises and floated chicken-houses and other buildings
downstream.”

No documentation of flooding on Evans Creek.

January 15, 1909 = floods on Peavine and Evans Creeks
No documentation of flooding on Evans Creek.

*January 24 through 26, 1914 » minor flood on the Truckee, major flood on Peavine

and Evans Creeks
The Reno Evening Gazette explained that because of the snow-high-rain-low
anomaly, “on January 26 the Truckee River through Reno was only about
three and one-half feet above its usual January level. On the other hand,
both Peavine and Evans Creeks draining into it had roared out of their
debris-clogged channels by the time. As a consequence, these two nsually
inoffensive little watercourses, and not the Truckee River, become the prime
flood culprits at Reno in January 1914, Evans creek’s peak flow was in

excess of 1,000 cubic feet per second and reached a depth of two feet across
the playving surface of Mackay Field at UNR.”

December 9 through 13, 1937 « flooding on the Truckee River; Evans Creek and
Peavine Creek did NOT flood
The Reno Gazette noted the difference and said “most of the 1927 flood came
from the Truckee River’s watersheds further upstream.”

*January 20-22, 1943 = Reno flooding caused by Peavine and Evans Creeks
Flood water from Peavine/Evans caused debris to jam Evans Creek culverts
under 395. Backed-up water cansed flooding of Orr Ditch, Debris along
Evans Avenue. (Numerous intersections in Reno business district hub-deep
in water — most from blocked drains or Peavine Creek.)

November and December 1950 = flooding om the Truckee River, no damaging flows
noted on Evans Creek
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July 14, 1955 ® dry-mantle flood from sudden summer storms on fire-denuded and
overgrazed lands, flooding on Peavine Creek and Orr Ditch. Evans Creek flooded
in vicinity of Mackay Field and facility but not high enough to cause sediment or
debris damage. . '

December 23-24, 1955 = flooding on the Truckee River, less damaging floods en
Peavine and Evans Creeks : _

No documentation of damage from Evans Creek.

July 20, 1956 = summer flooding-on Peavine and Evans Creek — made worse by -
previous year’s floods there ~ cansed $600,400 in direct damages
“The staggering flood toll (of 1956), coming.on the heels of the only slightly
Iess traumatic 1955 flood .event, clearly indicated to everyone concerned the
devastated slopes of Peavine Mountain and the eroded and deeply incised

watercourse along Peavine Creek would have to be rehabilitated, and soon.”

No documentation of Evans Creek contribution to flooding.
1962 » P.L. 566 Peavine Watershed flood control land-treatment and structural
work — four earthen structures designed to check summer flash floods — minimized
damages of 1963 flood on Peavine Creek ’

*January 31, February 1, 1963 = Evans Creek ﬂoodilyg caused $4.200 in direct
floodwater damage to UNR. The 1914 and 1940°s floods caused more damage.

March 4, 1964 = The City of Rend, UNR and NDOT file an application for Federal
Assistance under PL-83-566 for works of improvement for the Block N (Evans
Creek) Watershed to prevent flooding. '

January, 1966-1970 ® Flood retarding structure was planned % mile nor¢h of
McCarran Blvd. Plan included an eleven-acre recreation lake. Project was
terminated in March 1974. Sponsoers were unwilling to assume the costs of
easements, right-of-ways and the:cost-share of the recreation facilities.

*February of 1986 w Evans Creekiflooded the University and prvate pro . North
Virginian Apartments in the Evans Creek drainage suffered $35,000 in damages.
Damage to the University heating system and other sensitive equipment in basements of
buildings. '

1987 - 1994 ® The City of Reno requested the Soil Conservation Service (now NRCS) to
do a floodplain management study under Section 6 PL 83-5 66, Floodplain Management
Program in March 1987. Floodplain management study was completed in March 1989,
Authotization for planning was given September 1990. The watershed work plan and
environmentai assessment was completed in July 1994, ' '

July 26, 1994 ® Reno approves agreement between the National Resource Conservation
Service, University of Nevada, Reno, Washoe County, Washoe Storey Conservation
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District and the City of Reno to construct a dam in the Evans Creek Canyon north of
McCarran Boulevard.
Following the agreement, the National Resource Conservation Service requested a
construction start from the National office. This was approved and design funs
were approved to prepare the final designs. While the NRCS studied the dam,
they did not build it. The pipeline portion of the plan was designed and installed
by consultants and contractors for UNR. NRCS funded this installation.

January 1, 1997 ® Truckee River floods, Evans Creek does not flood

July 10, 2001 = Following almost two years of review by the Regional Water Planning
Commission, the Washoe County Commissioners withdrew their support of locating a
dam in Evans Creek Canyon and proposed looking at alternatives.

August 28, 2001 ® Reno City Council approves an opticn to re-examine all structural and
non-structural alternatives including the proposed dam in Evans Creek Canyon. The
Council requested that the West University Neighborhood Advisory Board provide a
facilitated process to review various alternatives, with notifications being provided to
affected upstream and downstream residents.

April 9, 2002 » At the request of the West University Neighborhood Advisory Board, the
Reno City Council approves a facilitated process to “reach consensus on flood mitigation
alternatives acceptabls to stake holders within the Evans Creek watershed and flood
plain.”

Source: Water and Related Land Resources, Central Lahontan Basin, Nevada . . . California, “Flood
Chronology,” Truckee River Sub basin, 1861-1977, Cooperative Survey by the Nevada Department of
Conservation and Natural Resources, The Resources Agency of California, and the United States
Department of Agriculture, September 1977
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Evans Creek Watershed Stakeholders Report

Attachment B: Evans Creek Watershed Stakeholders

The Evans Creek Stakeholders database & attendance (individuals who attended
stakeholders meetings are marked with an *):

Richard Adams _
*  Steve Alastuey, UNR student*
*  Fred Atcheson*
Patti Bakker*
Gary Benedetti
Marmee Benson, UNR student®
Bob Cashell
James Collier
Mary Jo Elpers, US Fish & Wildlife*
Greg Fine, Ding Communications*
+ Jason Geddes, UNR Environmental Affairs Manager
*  Mike Gerych '
- Dennis Ghaglieri, Friends of Rancho San Rafael*
John Gwaltney*
Oneita Gwaltney*
Lisa Haldane, Floodplain Management Program
Gerald Hicks, Luce & Son :
Chuck Houston, USDA*
Dorothy Hudig¥
Tom and Nadine Jacobs
David Krakowiak
Kenneth Kruger
James and Susana Leckie
John and Franki Lukasko*
Susan Lynn, Public Resource Associates®
(ary Machabee, Machabee Office Environments*
Jon and Linda Madsen, Madsen Family Trust
Robert Martinez, Nevada Division of Water Resources
Thelma Matlin*
Betty Mills, West University NAB
Buzz Nelson, UNR*
Diane and Marc Nicolet
Ernie Nielsen, West University Neighborhood Advisory Board*
Marlene Olsen, Olsen and Associates Public Relations
Oxford Motel
Bill Peppin*
Thomas Peterson
George and Pat Pimp]
*  David Pincolini
*  Donald Potter
Steve Pullman
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Evans Cresk Watershed Stakeholders Report

Larry Price MD
Ilya Quandt
Dewey Quong
Michele Robinson*®
Mike Robinson*
Alan Roney
Donna & Bob Rose, Evans Creek Irregulars™®
Joan Rowe
Jeanne Ruefer, Washoe County Water Resources*
Maura Ruiz
Floyd Saltern, Saltern Companies*
Gene & Beatrice Samproni
Mareo and Aone Sanchez
Karen Serink, Washoe Vista Homeowners*
Tom Serink, Northeast Neighborhood Advisory Board*
Joyce Sharp*
George Shaw*
Maria Slaughter, Keystone Realty
Gary Smyres
Becky Stock, Nevada Land Conservancy®
Rose Strickland, Sierra Chub*
Michael Sullivan, Windy Moon Quilts
Ed and Jeanne Tribble
Paul Urban, Washoe County Water Resources®
David Von Seggem*
Brian Walters, Walters Engineering
Doris Weber*
Brian Whalen, UNR*
Dean & Lisa Whitlock
Hope Wilhams, Cheryl’s Apartments
+ Mary Winston*
Joe Young
* Tony Zeller, Reno Parks, Recreation and Community services*

Support Staff:
*  Trip Barthel, Neighborhood Mediation Center

Bob Cox, Robert Cox Enterprises
*  Mark Forest & Brian Janes, WRC Nevada
*  Qene Jones, City of Reno

Elisa Maser, MIG
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Evans Creek Watershed Stakeholders Report

Attachment C: Meeting Agendas & Summaries
May 21, 2002

June 4, 2002

June i8, 2002

July 16, 2002
August 19, 2002
September 17, 2002
September 24, 2002
October 3, 2002

Qctober 10, 2002
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Evans Creek Watershed Stakeholders Repon

Attachment D: Watershed Via
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Evans Creek Watershed Stakeholders Report

Attachment F: Alternatives Considered

* Evaluated in
hydraulic tnodel

Alternative measures:

*1 {model run #)

Notes:

Po nothing / existing conditions bassline

Frovides baseline information: wiat are damages if we
do nothing?

“PREVENTATIVE

*4

Planning & zoning — Retention in alf new
construction

Retention of fleodwaters in all new zoning requires that
any new development not increase the peak of a flocd

Building code development & enforcement*

*Alternatives from FEMA's Community Rating Systems —

Open space preservation*

Stormwater managsment®

Drainage system maintenance*

Coordinate with the siormwater guali ram
Critical assumption-for project: 250 cfs @ Siena Sireet

NATURAL RESOURCE PROTECTION

9

Increase sage cover in open areas by 30%

Check with biolegist o determine feasibility

*10

Stream Restorafon only

Demonstration restoration project RSR &
UNR"™

Linked wetlands, ponds, floodplain, etc. as &
demonstration and educational feature.

Wetlands protection*

May require acquisiion of water rights

Best management practices*

Eragion and sedirmnent contro|*

PROPERTY PROTECTION

Relocate buildings - Saltem properdy

Relocate buildings UNR master plan

Relocate busingsses - south of i-80

Acquire properties - Saltem property

Acquire properties - floodplain property south
of 1-80

Flacdproofing ar retrofit - UNR buildings

Flaodproofing or retrofit - buildings in
floodplain south of 1-80

Flood insurange for property sauth of [-8¢

Less expensive before FEMA mapping

STRUCTURAL PROJECTS

Newpart Lane Retantion (Panther Vallgy
Park}

Incorporate into Phase 2 & 2 of park, iimited hydraulic
benefits because site is so high in watershed.

Parr Detention only

McCarran Detentlon only

MeCarran Detention -- partial

35 to $6 millfon — ghare cost with NDOT

Newport Lane and Parr Blvd. Retention

Newport Lane Retention and MeCarran
Deiention

Reservoirs”

Lavees/fioodwalls™

Diversions*

Channel modifications*

Storm sewers*

EMERGENCY SERVICES MEASURES

Warning*

_Dam condition momtonn_g_

Emerﬁ Cy response Elanmng*

Evacusation®

Critical facllities protection® -

Health and safely n‘laintenari_oe'

PUBLIC INFORMATION

Flood maps and data*

-

brary resources®

QOutreach projects*

Tachnlcal assistance®

Real estate diselosure information®

Environmental education programs*
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Draft Agenda
Kick-off meeting for Floodplain Management. Plan
Washoe County Department of Water Resources
Future Growth Room
4930 Energy Way, Reno, Nevada
3-5pm, April 26" 2002

. Welcome and Introductions
- Lisa Haldane, Eagle Nest Engineering

. Purpose and Need for Fioodplain Management Planning, Local
Regulatory Context
- Jeanne Ruefer, Water Resources Planning

. Overview of State and Federal Roles in Floodplain Managemént
Planning '
-Kim Groenewold, State of Nevada Floodplain Management

. Truckee River Flood Control Project as a Driver for Floodplain
Management Planning
- Paui Urban, Water Resources Planning

. Planning Area
- Group Discussion Item

. Schedule and Committee Work Products
- Group Discussion Item

. Topics for Next Meeting
- Group Discussion Item

. Next Meeting Date




Washoe County
Department of
Water Resources

4930 Erergry Way
Reno, NV 895024106
Tel: (775} 954-4600
Fax: (775) 9344610

Regional Water
Planning
Commission

Yoting Members:
Bob Firth, Chair
George Shaw,
Vice-Chair

Diana Langs

Lori Williams
Elweod Lowery
George W. Ball, Jr.
Michael DeMartim
Wayne Seidel
Susan Lymn

Yuoting Alternates:
Greg Dennis

Peter A. Krenkel
Birnie MceGavin
Jahn Erwin

Gerry Emm

Don Casazza
Charlie Donohue
Jobm Gonzales
Thamas Huitin

Non-Voting
Members:

John Patterson
Dale Srransky
Randy Pah)

Tracy Tavylor
Den Casazza
Doug Coulter
Bill Carles

Hamy Fahnestock

Non-¥oting
Alternates:
Steve McGoff
Tim Hay
Bryan Tyre
Tom Porta
Jason King

Steve Bradhurst
Director

Jim Smitherman
Water Management
Planner Coordinator

Department of

Water Resources

AGENDA

MEETING OF THE
REGIONAL WATER PLANNING COMMISSION
Floodplain Management Planning Committee
Washoe County Water Resources Department
Fature Growth Room
4930 Energy Way, Reno, Nevada
Monday, June 17,2002

4:00 p.m.
APPROVAL OF AGENDA
PUBLIC COMMENT

(Three-minute time limit per person, limited to items not listed on the agenda.)
BUSINESS OF THE DAY

1. Truckee River Flood Management Coalition presentation on Truckee River Flood
Management Plans, Floodplain Management Planning to date, and Land
Acquisition efforts to date — Elisa Maser

2. Handouts on Floodplain Management Plans and Ordinances from other areas

ADJOURNMENT

Notes:

Items on the agenda without a (ime designation may not necessarily be considered in the order in which they appear.
The Commission may take action on any of the action items listed.

Facilities in which this meeting is being held are accessible 10 the disabled. Persons with disabilities who require
special aeeommodations or assistance (2.8, sign language interpreters or assisted Hstening devices) at the meeting
should notify the Washoe County Department of Water Resources, at 954-4665, 24 hours prior to the meeting.

In accordance with NRS 241.020, this agenda closes three {3} days prior to the mecting date, Only items of interest
and not requiring Commission action may be added to the agenda within the (hree-day period. This zgenda has been
posted at the following locations: Washoe County Administration Building (1001 E. 9th Street), Washoe County
Clerics Office-Courthouse (Court znd Virginia Streets), Washoe County Library (301 South Center Streer), Sparks
Justice Court (630 Greenbrae Drive), and the Washoe County web site.

S

—

.

_




Washoe County
Department of
Water Resources

4530 Energy Way
Reno, NV 89502.4106
Tel: (775) 954-4600
Fax: {775)954-4610

Regional Water
Plarning
Commission

Yoting Members:
Bob Firth, Chair
George Shaw,
Viee-Chair

Diana Langs

Lori Williams
Elwood Lowery
George W, Bali, Ir.
Michacl DeMartini
Wayne Seidel
Susan Lyon

Yoting Alternates:
Greg Dermis

Peter A. Krenkel
Bimie McGavin
John Brwin

Gerry Emm

Don Casazza
Charlie Donchue
John Genzales
Tipymas Huktin

Noo-Veting
Members:

John Pattersen
Dale Stransky
Randy Pahi

Tracy Taylor
Don Casazza
Doug Coulter

Bill Carlos

Harry Fahnesteck

Non-Voting
Alternates:
Steve McGoff
Tim Hay
Bryan Tyre
TomPorta
Jason King

Steve Bradhurst
Ditector

Jim Smitherman

Water Management
Planner Coordinator

Department of

Water Resources

AGENDA

MEETING OF THE
REGIONAL WATER PLANNING COMMISSION
Floodplain Management Plapning Commiitee
Washoe County Water Resources Department
Future Growth Room
4930 Energy Way, Reno, Nevada
Monday, July 15,2002

4:00 p.m.
APPROVAL OF AGENDA
PUBLIC COMMENT

(Three-minute time limit per person, limited to items not listed on the agenda.)
BUSINESS OF THE DAY

1.

City of Sparks Stormwater Program — Shawn Gooch

2. Spanish Springs Flash Flooding in June 2002 — Jeanne Ruefer

3. Update on Technical Advisory Committee activities

ADJOURNMENT TO LOOK AT INITIAL MAPPING

Notes:

[tems on the agenda without 2 time degignation may not necessatily be congidered in the arder in which they appear.
The Commission may take action on amy of the action items listed.

Facitities in which this meeting is being held are accessible to the disabled. Persons with disabilities who require
special accommodations or assistance (e.g. sign language interpreters or assisted listening devices) at the meeting
should notify the Washoe County Department of Water Resources, at 954-4665, 24 hours prior to the meeting.

In accordance with NKS 241.020, this agenda closes three (3) daye prior to the meeting date. Qnly items of interast
and net requinng Commission action may be added to the agenda within the three-day period. This agenda has been
posted at the following locations: Washoe County Administration Building (1001 E. %th Street), Washoe County
Clerk's Office-Courthouse (Court and Virginia Sireets), Washoe County Library (301 South Center Street), Sparks
Justice Court (630 Greenbrae Drive), and the Washoe County web site.




Washoe County
Department of
Water Resources

4930 Energy Way
Reno, NV 89502-4106
Tel: {775) 8544600
Fax: (775)954-4610

Regional Water
Planning
Commission

Yoting Members:
George Shaw, Chair
Sugan Lynn,
Vice-Chair

CGreg Dennis
Wayne Seidel
Diana Langs

Lon Williams
Albert Johm, Jr.
George W. Ball, Jr.
Michael DeMartini

Yoting Afternates:
Peter A. Krenkel
Thomas Hultin
Terrf Svetich

John Gonzaies
Bimie McGavin
John Erwin

Gerry Emm

Don Casazza
Chatlie Donobug

Nea-Voting
Members:

John Patterson
Dale Stransky
Randy Pahi
Tracy Tayior

Don Casazza
Doug Coulter
Bili Carlos

Harry Fahnestock

Nen-Vetlng
Alternates:
Steve MeGoff
Tim Hay
Bryan Tyre
Tom Porta
Jagan King

Steve Bradhutst
Director

Jirn Smitherman

Water Management
Planner Coordinator

Department of

Water Resources

4:00 p.m.

AGENDA

MEETING OF THE
REGIONAL WATER PLANNING COMMISSION
Floodplain Management Planning Committee
Washoe County Water Resources Department
Future Growtli Room
4930 Energy Way, Reno, Nevada
Monday, August 19,2002

APPROVAE OF AGENDA
PUBLIC COMMENT

(Three-minute time limit per person, limited to items not listed on the agenda.)

BUSINESS OF THE DAY

1.

2.

3.

City of Sparks Stormwater Program — Shawn Gooch.

Presentation and discussion of goals and objectives developed by Technical
Advisory Committee.

Distribution and discussion of draft outline for Floodplain Management Plan.

ADJOURNMENT

Notes:

Iterns on the apenda without a time designation may not necessarily be considered in the order in which they appear.
The Committes may take action on any of the items listed.

Facilities in which this meeting-is being heid are accessible to the disabled. Persons with disabilities who require
special accommodations or assistance (a.g. sign language intsrpreters of assisted Hstening devices) at the meeting should
natify the Washoe County Department of Water Resources, at 954-4665, 24 hours prior to the meeting.

In accordance with NRS 241.020; this agenda closes three (3} days prior to the meeting date. Only items of interest and
not requiring Commission actfon may be added to the 2genda within the three-day petiod. This agenda has been posted
at the following tocations: Washioe County Administration Building (1001 E. 9th Street), Washoe County Clerk's
Office-Courthouse {Court and Virginia Streets), Washoe County Library {301 South Center Street), Sparks Justice Court
(630 Gragnbrae Drive), and the Washoe County web site,

]
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.




Washoe County
Department of
‘Water Resources

e 4930 Energy Way
Renw, NV 89502-4106
Tel: (775) 954-4600
Fax: (775) 954-4610

Regional Water
Pianning
Commission

Voting Members:
George Shaw, Chair
Suzan Lynn,

Viee-Chair

- Greg Dennis
Wayne Seidel

Diana Langs

Leri Wiiliams

- Albert John, Jr.
George W, Ball, Ir.
Michael DeMartini

— Vating Alternates:
Peter A. Krenkel
Thomas Hultin
Terri Svetich
John Gonzales
Birnie McGavin
Jahn Erwin
Gerry Emm
Don Casazza

- Charlie Donohue

Non-Yoting

Members:

- John Patterson
Dale Stransky

Randy Pahl

Tracy Tavlor

Don Casazza

Doug Coulter

Bill Carlos

Hanry Fahnestock

Non=Voting
Alternates:
Steve McGoff
Tim Hay
Bryan Tyre

.

Taom Porta:

Jasen King

Steve Bradhurst
Director

Jim Smitherman

Water Management
" Planner Coordinator

‘Department of

Water Resources

AGENDA

MEETING OF THE
REGIONAL WATER PLANNING COMMISSION
Floodplain Management Planning Committee
Washoe County Water Resources Department
Future Growth Room
4930 Energy Way, Reno, Nevada
Monday, September 16, 2002

4:00 p.m.

APPROVAL OF AGENDA

PUBLIC COMMENT

(Three-minute time limit per person, limited to items not listed on the agenda.)

BUSINESS OF THE DAY

1. Clarification of U.S. Amy Corps of Engineers’ requirement for floodplain
management as it relates to the Truckee River Flood Control Project.

2. Clarification of FEMA requirements for Floodplain Management Plan.

3. Discussion of refinements to flocdplain management plarming process, ptan
document format, and schedule, '

4. Discussion of guiding principles and philosophy for Floodplain Management Plan,

5. Discussien of October 2, 2002 update to Regional Water Planning Commission.

ADJOURNMENT

Notes:  Tterns on the agenda without a time designation may not necessarily be considered in the order in which they appear.
The Commitiee may take action on any of the items listed.

Facilities in which this meeting is being held are accessible to the disabled. Petsons with disabilities who require
special accommodations or assistance (.8, sign language interpreters or assisted listening devices) at the meeting should
natify the Washoe County Department of Water Resources, a1 954-4665, 24 hours prior to the meeting,

In accardance with NRS 241.020, this agenda closes three (3) days prior to the meeting date. Only items of intersst and
not requiring Commission action may be added to the agenda within the three-day period. This agenda has been posted
at the following locations: Washoe County Administration Building ¢1001 E. 9th Street), Washoe County Clerk's
Office-Courthouse (Court and Virginia Streets), Washoe County Library (301 South Center Street), Sparks Justice Court
{630 Greenbrae Drive}, and the Washoe County web site,




Washoe County
Department of
Water Resources

4930 Energy Way
Reno, NV 89502-4106
Tel: (77519544600
Fax: {775)954-4610

Regional Water
Flanning
Commission

Voting Membaers:
George Shaw, Chair
Susan Lynn,
Vice-Chair

Greg Denmis
Wayne Seide]
Diana Langs

Lori Williams
Albert John, Ir.
George W, Ball, Jr.
Michael DeMartini

Voting Alternates:
Peter A. Krenkel
Thomas Hultin
Terri Svetich

John Gonzales
Birnie McGavin
John Erwin

Gerry Emm

Don Casazza
Charlic Donohue

MNon-Voting

Members:

John Patterson
Dale Stransicy
Randy Pzh!
Tracy Taylor
Don Casazzg
Doug Coulter
Bill Carlos

Harry Fahnestock

Non-Yoting
Alternates:
Steve McGoff
Tim Hay
Bryan Tyre
Tom Porta
Jagen King

Steve Bradhurst
Director

Jim Smitherman

Water Management
Planmer Coordinator

Department of

Water Resources

PLEASE NOTE CHANGE
IN MEETING PLACE AND
TIME.

AGENDA

- MEETING OF THE
REGIONAL WATER PLANNING COMMISSION
Floodplain Management Planning Committee
Red Hawk Golf Club Events Center
6600 N. Wingfield Parkway, Spanish Springs
Monday, October 21, 2002

3:00 p.m.

APPROVAL OF AGENDA

PUBLIC COMMENT

(Three-minute time limit per person, limited to items not listed on the agenda.)

BUSINESS OF THE DAY

Floodplain Management Workshop:
“Preserving Quality of Life:Through Floodplain Management”
Invited Speakers:

Doug Plasencia, P.E. — Vice President, Kimley-Hom, Phoenix, AZ

Ben Urbonas, P.E. — Chief of Masterplanning and South Platte River Programs, Urban
Drainage and Flood Control District, Denver, CO

Julia Fonseca - Riparian Program Manager, Pima County, AZ

ADJOURNMENT

Directions to Red Hawk Golf Club Events Center-

From Interstate 80 take the Vista Bivd. exit. Travel 7 miles north on Vista Blvd. to Red
Hawk at Wingfield Springs. Turn left on Wingfield Parkway. Follow the signs to Red
Hawk Golf Ciub.

See http://www.wingfieldsprings.com/golf/golf map.htmi for location map.

Notas: hems on the agenda without a time designation may not necessarily be considersd in the order in Which they appear.
The Committee may take aetion on any of the items listed.

Facilities in which this meeting.is being heid are accessible o the disabled. Persons with disabilitias who require
special accommodations or assistance (e.g. sign language interpreters or assisted listening devices) at the meeting should,
notify the Washoe County Departiment of Water Resources, at 954-4655, 24 haurs priof to the meeting.

In accordance with NRS 241,020, this agenda closes three (3) days prior to the meeting date. Only iters of interest and
not requiring Comimission action may be sdded to the apenda within the three-day period. This agenda has been posted
at the following locations: Washoe County Administration Building {100t E. 9th Street), Washos County Clerk's
Office-Courthouse (Court and Virginia Streets), Washoe County Library (301 South Center Street), Sparks Justice Court
{630 Greenbrae Drive}, and the Washoe County web site.




Monday, October 21, 2002

00 p.m. to 7:00 p.m.

3
Red Hawk Golf Club Events Center_

B Markaour Calendar for the

i tet e e

“Preserving Quallty of Life through
ent”

The wofkshop will address 'the followihg:

#es Qverview of Flooding Issues in Washoe County
--Presented by Jeanne Rueffer of the Washoe County Department of
Water Resources

&sa< Looking Beyond the National Ficod Insurance Program Minimum Standards
--Presented by Doug Flasencia, Vice President, Kimley-Horn and
Associates, Phoenix, Arizona

& Pima County Floodplain Management and Habitat Preservation Strategies
--Presented by Julia Fonseca, Pima County Flood Control District, Pima
County, Arizona

== Watershed-based Masterplanning for Sustainable Development
--Presented by Ben Urbonas, Urban Drainage and Flood Controt District,
Denver, Colorado

£ Audience participation and questions

The workshop will be held Monday, October 21, 2002 from 3:00 p.m. to 7:00 p.m.
at the Red Hawk Golf Club Events Center. To find Red Hawk from Interstate 80
eastbound, take the Vista Blvd. exit. Travel 7 miles north on Vista Bivd. io Red
Hawk Golf Club. The Events Center is adjacent to the Freddie's Roost restaurant,

For more information please contact Susan Lynn at 786-9955 or Lisa Haldane at
425-5777.




Washoe County
Department of
Water Resources

4930 Energy Way
Reno, NV §3502-4106
Tel: (775} 954-4600
Fax: (775} 954-4610

Regional Water
Planning
Commission

Yoting Members:
George Shaw, Chair
Susan Lynn,
Vice-Chair

Greg Dennis
Wayne Seidel
 ID¥ana Langs
Lori Williams
Albert John, Jr.
George W, Ball, Jr.
Michzel DeMartini

Voting Alternates:
Peter A. Krenkel
Thotnas Hultin
Terri Svetich

John Gonzales
RBirtnie MeGavin
Joln Erwin

Gerry Emm

Don Casazza
Charfie Donchue

Non-Voting
Members:

John Patterson
Dale Stransky
Randy Pahl
Tracy Taylor

Don Casazza
Doug Couiter
Bitl Carlog

Hurry Fahnestock

Non-Vating
Alternates:
Steve McGoff
Tim Hay
Bryan Tyre
Tom Porta
Jasom Kine

Steve Bradhurst
Director

Jitn Smitherman
Water Management
Flanner Ceordinatar

Department of

Water Resources

AGENDA

*  .MEETING OF THE
REGIONAL WATER PLANNING COMMISSION
" Floodpldin Management Planning Committee
Washoe County Water Resources Department
- Future Growth Room
4930 Energy Way, Reno, Nevada
Monday, November 18, 2002

4:00 p.m.

APPROVAL OF AGENDA
PUBLIC COMMENT

A

(Three-minute time limit per person, limited to items not listed on the agenda.)
BUSINESS OF THE DAY :

1. Review Floodplain Management Workéhop and discussion of ideas of intefe_SI; for
local floodplain management activities — Lisa Haldane '

2. Discussion of relationshiﬁ of Regional Plan ﬁeﬂlement Agreement and reqlﬂremcnt
for development of Interim Water Policies — Susan Lynn '

3. Opportunity for Floodplain Management Planning Committee to provide inpﬁt on
Interim Water Policies — Lisa Haldane '

ADJOURNMENT

Naotes:

Items on the agenda without a time designation may not necessarily be considerad in the order n which- they appear.
The Committee may take action on any of the itemns listed.

Facilities in which this meeting is being held are accessible to the disabled. Persons with disabilities who require
special accommedations ot assistance (s.g. sign language interpreters or assisted listening devices) at the meeting should
natify the Washoe County Deparinent of Water Resources, at 954-4665, 24 hours prior to the meeting.

in accordance with NRS 241,020, this agends closes three {3) days prior to the meeting date. Only iterns of interest and
not requiting Commission action Tay be added to the agenda within the three-day period. This agenda has been posted
a1 the following locations: Washoe County Administration Building (1001 E. 9th Street), Washoe County Clerk's
Office-Coutthouse (Court and Virginia Streets), Washoe County Library (301 South Center Street), Sparks Justice Court
(630 Greenbrae Drive), and the Washae County web site.




Washoe County
' Department of
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- 4930 Engroy Way
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Planning
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Voting Members:
Cieorge Shaw, Chair
Susan Lynn,
Vice-Chair

Greg Dennis
Wayne Seidel
Diana Langs
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Director
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Water Management
Planner Coordinater

~ Department of
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AGENDA

MEETING OF THE
REGIONAL WATER PLANNING COMMISSION
Floodplain Management Planning Committee
Washoe County Water Resources Department
Future Growth Room
4930 Energy Way, Reno, Nevada
Monday, December 16,2002

4:00 p.m.

APPROVAL OF AGENDA

PUBLIC COMMENT

(Three-minute time limit per person, limited to items not listed on the agenda.)

BUSINESS OF THE DAY

1. Review of Philosophy document, and classification of recommended management
strategies as to whether they need to be included in interim policy recommendations
to RWPC- Lisa Haldane

2. Presentation of short-term measures that could be implemented for review of
projects until such time as the Regional Stormwater Masterplan project is compiete.
— Mark Forest, WRC

3. Discussion and possible recommendation regarding floodplain management policy
concepts to be forwarded to the Regional Water Planning Commission for
consideration in the development of Interim Water Policies.

ADJOURNMENT

Notes:  Items on the agenda without a time designation may not necessarily be considered in the order in which they appear.
The Committes may take action on any of the temns listed.

Facilities in which this meeting is being held are accessihle to the dieabled. Persons with disabilities who require
special accommodations or assistance (€., sign language interpreters or assisted listening devices) at the meeting should
notify the Washoe County Department of Water Resources, at $54-4665, 24 hours priar to the meeting.

In accordance with NRS 241.020, this agenda closes three (3) days pricr 10 the meeting date. Only items of interest and
not requiring Commission action may be added to the agenda within the three~day period. This agenda has been posted
at the following locations: Washoe County Administration Building (1001 E. 9th Street), Washoe County Clerk's
Office-Coarthouse (Court and Virginia Streets), Washoe County Library (301 South Center Street), Sparks Justice Court
(630 Greenbrae Drive), and the Washoe County web site.
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AGENDA

MEETING OF THE
REGIONAL WATER PLANNING COMMISSION
Floodplain Management Planning Committee
Washoe County Water Resources Department
.. Future Growth Room
4930 Energy Way, Reno, Nevada
Monday, January 27, 2003

4:00 p.m.
APPROVAL OF AGENDA
PUBLIC COMMENT

(Three-minute time limit per person, limited to items not listed on the agenda.)

- BUSINESS OF THE DAY

1. Overview of Draft Watershed Protection Plan and Linkages to Floodplain
Management Plan — Mike Widmer, Washoe County Department of Water
Resources

2. Update on Regional Water Planning Conunission Interim Water Policy
Development — Lisa Haldane

ADJOURNMENT

Notes:

fems on the agenda without a time designation may not necessarily be considered in the order ir which they appear.
The Commitiee may take action on any of the jtems ligted.

Facilities in which this meeting is being held are accessible to the disabled. Persons with disabilities who requite

special accommodatious or assistance (e.g. sign language interpreters or assisted listening devices} at the meeting shoutd .

notify the Washoe County Departrment of Water Resources, 2t 954-4665, 24 hours prior to the meeting.

In accordance with NRS 241.020, this agenda closes three ¢3).days prior to the meeting date. Only items of interest and B

not requiting Commission action.may be added 1o the agenda within the three-day period. This agenda has been posted

at the foliowing locations: Washoe Caunty Administration Building (1001 E. %th Street), Washoe County Clerk's * -

Office-Courthause (Court and Virginia Streets), Washoe County Library (301 Sauth Center Street), Sparks Justice Court
(630 Greenbrae Drive), and the Washoe County web site. .
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REGIONAL WATER PLANNING COMMISSION
Floodplain Management Planning Committee
Washoe County Water Resources Department

Future Growth Room
4930 Energy Way, Reno, Nevada
Monday, February 24, 2003

4:00 p.m.
APPROVAL OF AGENDA
PUBLIC COMMENT

(Three-minute time limit per person, limited to items not listed on the agenda.)
BUSINESS OF THE DAY

1. Discussion, recommendations and possible endorsement of draft Watershed
Management Plan

2. RWPC Approved Interim Water Policies relating to flood control / floodplain
management and next steps for protection of floodplain storage volumes

3. Schedule for completion of Floodplain Management Plan

4, Update on Regional Flood Control Masterplan

ADJOURNMENT

Notes:
The Committee may 1ake action on any of the items listed.

Facilities in which this meeting is being held are accessible to the disabled. Persons with disabilities who require
special accommodations or assistance (e.g. sign Janguage interpreters or assisted Hstening devices) at the meeting should

notify the Washoe County Department of Water Resources, a1 9544663, 24 haurs prior to the mecting.

ftems on the agenda without a time designation may not necessarily be considered in the order in which they appear.

in accordance with NRS 241.020, this agenda closes three (3) days prior to the meating date. Oniy items of intersst and
— \d—’W‘-‘ not reguining Commission action may be added 1o the agenda within the three-day period. This agenda has been posted
at the following locations: Washoe County Administration Building {1001 E. Sth Street), Washoe County Clerk's
. WH'EBI Reseurces Office-Courthouse (Court and Virginia Streets}, Washoe County Library (301 South Centar Streety, Sparks Justice Court

(638 Greenbrae Drive), and the Washoe County web site,




Washoe County
Department of
Water Resources

4930 Energy Way
Reno, NV 893024106
Tel: {775) 954-4600
Fax: (775) 9544610

Regional Water
Planning
Commission

VYoting Members:
George Shaw, Chair
Susan Lymm,
Wice-Chair

Greg Dennis
Wayne Seidel
Diana Langs

John Erwin

Albert John, Jr.
George W. Ball, Jr,
Michagl DeMartini

Voting Alternates:
Peter A. Krenkel
Thomas Huliin
Terri Svetich

John Gonzales
Bimie M¢Gavin
Mark Foree

Gerry Emm

Don Casarza
Charlie Donchue

Non-Voting
Members:

John Patterson
Dale Stransky
Randy Pahl
Tracy Tayler
Don Casazza
Doug Coulter
Bill Carlos

Harry Fahnestock

Non-Voting
Alternates:
Steve MeGoff
Tim Hay
Bryan Tyre
Tom Porta
Jason Kine

Steve Bradhurst
Durector

Jim Smitherman
Water Management
Planner Coordinator

Department of

s '

Water Resources

AGENDA

MEETING OF THE
REGIONAL WATER PLANNING COMMISSION
Floodplain Management Planning Committee
Washoe County Water Resources Department
Fature Growth Room
4930 Energy Way, Réno, Nevada
Monday, March 31 2003

4:00 p.m.
APPROVAL OF AGENDA
PUBLIC COMMENT

(Three-minute time limit per person, limited to items not listed on the agenda.)
BUSINESS OF THE DAY |

1. Presentation and discussion of draft Regional Floodplain Management Plan.

ADJOURNMENT

Notes:  Items on the agenda without a time designation may not necessarily be considered i the order m wiich they appear.

The Committee may take action on any of the iterns lsted.

Facilities in which this meeting is being held are accessible to the disabled. Persons with disabilities who require
special accommodations or assistance (¢.g. sign language interpreters or assisted listenin g devices) at the meeting should

notify the Washoe County Department of Water Rasources, at 954.4665, 24 hours prior to the meeting,

In accordance with NRS 241,020, this agenda closes three (3) days prior to the meeting date. Omly items of interest and
not requiring Commission aclion may be added to the agenda within the three-day period. This agenda has been posted
at the following locations: Washoe County Administration Bui Iding (1001 E. 9t Street), Washoe County Clerk's
Office-Courthouse (Court and Virginia Streats), Washoe County Library (301 South Center Street), Sparks Justice Court

(630 Greenbrae Drive}, and the Washos County weh site.
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AGENDA

MEETING OF THE
REGIONAL WATER PLANNING COMMISSION
Floodplain Management Planning Committee
Washoe County Water Resources Department
Future Growth Room
4930 Energy Way, Reno, Nevada
Tuesday, April 29 2003

4:00 p.m.
APPROVAL OF AGENDA
PUBLIC COMMENT

{Three-minute time limit per person, limited to items not listed on the agenda.)

BUSINESS OF THE DAY

1. Discussion of comments on draft Regional Floodplain Management Plan and direction
on modifications to incorporate in the plan.

ADJOURNMENT

Motes:

itemns on the agenda without a time designation may not necessarily be considered in the order in which they appear. The
Commitiee may ake action on any of the iterns listed.

Facilities i which this meeling is being held are accessible lo the disabled. Persons with disabilities who require special
accommodations or assistance {(e.g. sign languape interpretexs or assisted listening devices) at the meeting should notify the
Washoe Counly Department of Water Resources, at 954-4065, 24 hours prior to the meeting.

in accordance with NRS 241.020, this agenda closes three {3) days prior 1o the meeting date. Only items ol interest and not
requiring Commission action may be added to the agenda within the three-day period. This agenda has been posted at the
following locations: Washoe County Administration Building (10 E. 9th Street), Washoe County Clerk's Office-
Courthouse (Court and Virginia Streets), Washoe County Library {30! South Center Street), Sparks Justice Court (830
Greenbrag Erive), and (he Washoe County welr site.
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AGENDA

MEETING OF THE
REGIONAL WATER PLANNING COMMISSION
Floodplain Management Planning Committee
Washoe County Water Resources Department

Future Growth Room
4930 Energy Way, Reno, Nevada
Thursday, June 5 2003
3:00 p.m.
APPROVAL OF AGENDA
PUBLIC COMMENT

(Three-minute time limit per person, limited to items not listed on the agenda.)

BUSINESS OF THE DAY

1. Update on plan approval process and schedule.

2. Update on upcoming flood management related activities,

3. Discussion of comments on draft Regional Floodplain Management Plan and
direction on modifications to incorporate in the plan.

ADJOURNMENT

Notes:

ltems on the agendz without 2 time designation may not necessarily be considered in the order in which they appear.
The Committes may take action on any of the items bsted.

Facilities in which this mecting is being held are accessible to the disabled. Pessons with disabilities who require -

special accommodations or assistance (.g. sign language interpreters or assisted hstcmng devices) at the mesting should
notify the Washoe County Depaniment of Water Resources, a1 9544465, 24 hours prior to the meeting.

In accordance with NRS 241.020, this ageuda closes three (3) days prior to the meeting date. Only items of interest and
not requiring Commission action may be added to the agends within the three-day period. This agenda has been posted
at the following locations: Washoe Counly Administration Building (1001 E. 9th Street), Washoe County Clerk's
Office-Courthouse {Court and Virginia Streets), Washoe County Library (301 South Center Strest), Sparks Justice Court
(630 Greenbrae Drive), and the Washoe County web site.
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Guidelines and Specifications for Flood Hazard Mapping Partners

Appendix G

Guidance for Alluvial Fan Flooding Analyses and-
Mapplng |

G.1 Introduction

Altuvial fans, and flooding on alluvial fans, show great diversity because of variations in

climate, fan history, rates and styles of tectonism, source area lithology, vegetation, and land use.
Acic.uowledgmg this diversity, the Fedg sral Emergency Management Agency (FEMA) deveIOped
an approach that considers site-specific conditions in the identification and mapping of flood
hazards on alluvial fans. This approach summarized herelq, was first documented in Guidelines

for Determining Fiood Hazards on Alluvial Fans.

Investigation and analysis of the site-specific conditions may require knowledge in varicus
disciplines, such as geomorphology, soil science, hydrology, and hydraulic engineeting.
Although the scope of study may constrain the degree of site-specific consideration undertaken,
field inspections of the alluvial fan must be conducted.

As defined in Section 39.1 of the Natlonal Flood Insurance Program (NFIP) regulatmns, the
current (1999) definition of “Alluvial Fan Floeding” means flooding that occurs on the surface
of an alluvial fan or similar landform, originates at the apex, and is characterized by hlgh
velocity flows; active processes of erosion, sediment transport and deposition; and unpredictable
flowpaths. -

FEMA will revise the current deﬁmtmn under Section 59 1 10 be consistent with the approach
described in this Appe:ndm and specifically to eliminate reference to “similar landforms.” The

process described in this Appendix is intended for flooding only on alluvial fans as described
below.

As interim guidance in the determination of “similar landform,” unless the landform under
investigation meets the three criteria under Stage 1 for composition, morphology, and locat‘ion
the landform is not considered to be “similar.”

This Appendix provides guidance for the identification and mapping of flood hazards occurring

on alluvial fans, irrespective of the level of fan forming activity. The term alfuvial fan flooding

encompasses both active alluvial fan ﬂooa’mg and inactive alluvial fan flooding. Each type of
alluvial fan flooding is described below.

Active alluvial fan floeding occurs only on alluvial fans and is characterized by flow path
uncertainty so great that this uncertainty cannot be set aside in realistic assessments of flood risk
or in the reliable mitigation of the hazard.

An active alluvial fan flooding hazard is indicated by the following three related criteria:

Section G.1 G-1 February 2002 Edfffoﬁ
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Guidelines and Specifications for Flood Hazard Mapping Paytners

1. Flow path uncertainty below the hydrographic apex;

2. Abrupt deposition and ensuing erosion of sediment as a stream or debrs flow loses its
ability to carry material eroded from a steeper, upsiream source area; and

3. An environment where the combination of sediment availability, slope, and topography
creates an ultrahazardous condition for which elevation on fill will not reliably mitigate
the risk.

Inactive alluvial fan flooding is similar to traditional riverine flood hazards, but occurs only on
alluvial fans. Inactive alluvial fan flooding is characterized by flow paths with a higher degree
of cettainty in realistic assessments of flood risk or in ihe reliable mitigation of the hazard.
Unlike active alluvial fan flooding hazards, an inactive alluvial fan flooding bazard is
characterized by relatively stable flow paths. However, like areas of active alluvial fan flooding,
inactive alluvial fan flooding may be subject to sediment deposition and erosion, but to a degree
that does not cause flow path instability and uncertainty,

An alluvial fan may exhibit both active and inactive alluvial fan flooding hazards. The hazards
may vary spatially or vary at the same location, contingent on the level of floodflow discharge.
Spatially, for example, upstream inactive portions of the alluvial fan may distribute floodflow to
active areas at the distal part of the alluvial fan. Hazards may vary at the same location, for
example, with a flow path that may be stable for lower flows, but become unstable at higher
flows.

An example of an alluvial fan that exhibits both active and inactive alluvial fan flooding is
depicted in Figure G-1. In this example, the area between the topographic apex and the
hydrographic apex (apex definitions will be discussed below) would be considered inactive
alluvial fan flooding because this reach is characterized by a stable, entrenched channel which
can convey the 1-percent-anmual-chance (100-year) flood discharge without overbank flooding.
The area below the hydrographic apex would be considered active alluvial fan flooding because
this area is characterized by flow path uncertainty, abrupt deposition, and ensuing erosion of
sediment as the channel loses its competence to carry material eroded from a steeper, entrenched
upstream source area.

Section G.1 G-2 February 2002 Edition
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Topographic Apex

-------

Hydrographic Apex

Figure G-1. Alluvial Fan With Entrenched Channel Leading To Active Deposition
at Distal Part of the Fan. Original Published as Figure 3-2 in Aliuvial Fan Flooding
(National Research Council, 1996). Reproduced with Permission From the
National Research Council; Annotations Added by FEMA.

[February 2002)
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_ 1]

S




Guidelines and Specifications for Flood Hazard Mapping Partners

G.2 Analysis Approach

Through the appreach for alluvial fan floeding identification and mapping documented herein,
FEMA seeks to identify whether (1) the area under study is an alluvial fan and (2) which
portions of this area, if any, are characterized by or subject to active alluvial fan flooding. After
these steps, various methods unique to different sitwations can be employed to analyze and
define the 100-year flood within the areas of alluvial fan flooding identified on the alluvial fan.
Thus, the approach for the identification and mapping of alluvial fan flooding can be divided into
three stages.

» Stage 1—Recognizing and characterizing alluvial fan landforms;

v Stage 2-—Defining the nature of the alluvial fan environment and identifying active and
inactive areas of the fan; and

= Stage 3—Defining and characterizing the 100-year flood within the defined areas.

Each of these stages is described in detail in this Appendix. Additional information also can be
found in a Natjonal Research Council report entitled Alluvial Fan Flooding (National Research
Council, 1996)

Each stage must be addressed and thoroughly documented during the analysis process. Because
each stage builds on the previous stage and because of the complexity of many alluvial fans, the
Mapping Partner who undertakes the analysis and mapping of alluvial fan flooding must
coordinate closely with the FEMA Regional Project Cfficer (RPQ) and FEMA Headquarters
(HQ) from the onset of the study. The progression of the process is shown in Figure G-2.

Progression through each of the stages results in a procedure that narrows or divides the problem
to smaller and smaller areas. In Stage 1, the landform on which the flooding occurs must be
characterized. If the location of study is an alluvial fan, the Mapping Partner proceeds to Stage 2
to identify which parts of the alluvial fan are active or inactive. Finally, in Stage 3, the Mapping
Partner performing the analysis must use varions methods to define and analyze the 100-year
flood within each identified area of alluvial fan flooding. Progression through these stages
requires a variety of maps and photographs, as well as a significant amount of field work and
analysis to fully understand the flood hazard. The Mapping Partner may need to consult with
geologists, geomorphologists, and/or soil scientists during each stage.

Section G.2 G—4 February 2002 Edition
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Stage 1

Stage 2

Stage 3

Figure G-2. Three Stages of the Process To ldentify and Map Alluvial Fan
Flooding. Original Published in-National Research Council, 1996

Recognizing and
Characterizing
Alluvial Fan
Landforms

* Is the landform a sedithentary deposit composed of alluvium or
debris-flow deposits? -

(Refer 1o surficial geologic and soils maps.)

I* Does the landform have the shape of a fan?

. | (Refer to topographic maps.)

¥

Defining Active and
Inactive Areas of
Erosion and
Deposition

" |* Is the landform located at a topographic bréak?
| (Refer to topographic maps.}
* Where are the lateral Boundaries of the fan?

‘jaerial photographs.)

* What paits of the alluvial fan are still active?
* What parts are inactive but subjest to flocding?

F

Defining the 100-
Year Flood Within
the Defined Areas

# (Refer to acrial photographs, topographic and soils
maps, surficial geologic maps, and historical records in a

* Determine method of analysis (deterministic, probabilistic
or geemorphic) based ot assumptions, limitations and
recommended applications.

Amended by FEMA.,

[February 2042]

Section G.2

h 4

* To what extent and degree is alluvial fan flooding

occwrring within the defined arcas? (Refer to recent acrial
photographs, topographic and soils maps, historical records, and
detailed ficld mapping to suppott analysis.)

, Figure 3-1;

February 2002 Edition
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G.21 Stage 1: Recognizing and Characterizing Alluvial Fan
Landforms

As defined in this Appendix, alluvial fan flooding occurs only on alluvial fans, Therefore, the
first stage of the process is to determine whether the landform in question is an alluvial fan. If,
after following the guidelines in this subsection, the Mapping Partner concludes that the
landform is not an alluvial fan, then the methods described in this Appendix are not intended for,
or necessarily applicable to, the landform in question.

An alluvial fan is a sedimentary deposit located at a topographic break such as the base of a
mountain front, escarpment, or valley side, that is composed of streamflow and/or debris flow
sediments and has the shape of a fan, either fully or partially extended. These characteristics can

be categorized by composition, morphology, and location as discussed in Subsections G.2.1.1,
G.2.1.2,and G.2.1.3.

[Febuary 2002}

G.21.1 Composition

Alluvial fans are landforms constructed from deposits of alluvial sediments or debris flow
materials. These deposits, “alluvium”, are an accumulation of loose, umconsolidated to weakly
consolidated sediments. Alluvium refexs to sediments transported by either streamflow or debris
flows. Geologic maps and field reconnaissance can be used to determine whether the landform
15 composed of alluvium.

[February 2062]

G.2.1.2 Morphology

Alluvial fans are landforms that have the shape of a fan, either partly or fully extended. Flow
paths may radiate outward to the perimeter of the fan; however, drainage may exhibit a range of
patterns such as dendritic, anastomosing, and distributary. Topographic maps and aerial photos
can be used to assess this criterion.

[February 2002]

G.2.1.3 Location

Alluvial fan landforms are located at a topographic break where long-term channel migration and
sediment accumulation become markedly less confined than upstream of the break. This locus
of increased channel migration and sedimentation is referred o as the alluvial fan apex.

The topographic apex is at the extreme upstream extent of the alluvial fan landform. The
hydrographic apex is the highest point on the alluvial fan where there exists physical evidence of
channel bifurcation and/or significant flow outside the defined channel; its location may be
either coincidental with, or at a point downstream of, the topographic apex as seen in Figure G-1.

Section G.2 G-6 February 2002 Edition
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The hydrographic apex may depend on the discharge and may vary with the magnitude of the
flooding event. . : .

[February 2002}

G.2.14 Defining the Toe and Lateral Boundaries of an Alluvial Fan
The distal terminus, or foe, of an alluvial fan commonly is defined by:
» A stream that intersects the fan and transports deposits away from the fan:
e A playa lake; |
¢ An alluvial plain; and
« Smoother, gentler slopes of the piedmont plain.

Such boundanies can often be identified on topographic maps by changes in contour lines or
identified on aerial photographs or by field inspection as changes in vegetation as a result-of
sediment changes or increased water table depth.

Lateral boundaries of alluvial fans are the edges of deposited and reworked aliuvial materials.
The lateral boundary of a single alluvial fan typically is a trough, channel, or swale formed at the
lateral limits of deposition. The lateral boundary also may be a confining mountainside.

Lateral boundaries of single alluvial fans can often be identified as a contact of distinet
differences between light-colored, freshly abraded, alluvial deposits and darker-colored,
weathered deposits with well-developed soils on piedmont plains. Care should be taken to
ensure that the contact is not simply a divide between older and more recent deposits of the
alluvial fan. ' '

The lateral boundaries of alluvial fans that coalesce with adjacent alluvial fans are generally less
distinct than those of single alluvial fans. These lateral boundaries may be marked by a
topographic trough or ridge. It is sometimes possible to distinguish between surfaces of adjacent
alluvial fans based on different source-basin rock types. Defining the lateral boundaries of
coalescing fans will likely require additional fiekdwork, use of surficial geologic and soils maps,
and consultation with a geomorphologist or soil scientist.

[February 2002]

G.2.2 Stage 2: Defining Active and Inactive Areas

During Stage 1, the Mapping Partner conducting the analysis identified whether the landform in
question is an alluvial fan. During Stage 2, the Mapping Partner will seek to delineate areas of
the alluvial fan that are active or inactive in the deposition, erosion, and unstable flow path
flooding that builds alluvial fans. The activities in Stage 2 have been designed to narrow the

Section .2 G-7 February 2002 Edition
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area of concern for Stage 3, which is the specific identification of the extent of the 100-year
flood.

Although active alluvial fan flooding has occurred on all parts of an altuvial fan at some time in
the geologic past in order to construct the landform itself, this does not mean that all pasts are
equally susceptible to active alluvial fan flooding now. Also, flooding may be occurring on
inactive areas of the alluvial fan.

In most of the United States, it is possible to identify parts of alluvial fans that were actively
constructed during the Pleistocene epach (approximately 2 million to 10,000 years ago) and parts
that have been active (i.e., flooded) during the Holocene epoch (the past 10,000 years). The
reason that this broad distinction generally is possible is that the two epochs were identified and
defined on the basis of climatic conditions. The Holocene epoch is a time of interglacial warm
conditions, whereas the Pleistocene epoch was marked by repeated full glacial, cool conditions
alternating with warm interglacials like that of the Holecene epoch. As a result of these climatic
differences, flooding and sedimentation occurred at different rates and magnitudes during the
Pleistocene and Holocene epochs. The impacts of these climatic changes on alluvial fan
formation can be inferred from geologic, geomorphic, and soil data.

A change in the rate of tectonic uplift along a mountain front can also result in abandonment of
parts of alluvial fans. For example, a decrease in the rate of uplift at a mountain front relative to
the alluvial fan could result in stream channel downcutting at the mountain front/alluvial fan
apex over a period of time. As a consequence, the upper part of the fan would become
entrenched, and the active area of deposition would shift downfan.

[February 2002]

G.2.21 Identification of Active Areas

The term active refers to that portion of an alluvial fan where deposition, erosion, and unstable
flow paths are possible. If flooding and deposition bave occurred on a part of an alluvial fan in
the past 100 years, clearly that part of the fan can be considered to be active. This conclusion
may be supported by historic records, photographs, time-sequence aerial photography, and
engineering and geomorphic information. If flooding and deposition have occurred on a part of
an alluvial fan in the past 1,000 years, for example, that part of the fan may be subject to fature
alfuvial fan flooding. This conclusion may only be supported by geomorphic information,
however. It becomes more difficult to determine whether a part of the fan that has not
experienced sedimentation for more than 1,000 years actually is active, that is, that there is some
likelihood of flooding and sedimentation under the present climate conditions.

Because there is no clear analytical technique for making such projections of the estimates of the
spatial extent of inundation, Stage 2 analysis involves systematically applied judgment and the
combination of hydraulic computations and qualitative interpretations of geologic evidence
concerning the recent history and probable future evolution of channel forms, as well as flooding
and sedimentation processes. It must be kept in mind, however, that the intent of Stage 2 is to
narrow the area of concen with regard to active deposition, erosion, and unstable flow paths
over a period of time generally exceeding 100 years. Therefore, the combination of engineering
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and geomorphic analyses, both qualitative and quantitative, provide an indication of the
approximate spatial extent of possible inundation over a relatively long time period (i.e., several
thousand years). During Stage 3, the Mapping Partner that performs the detailed study shall will
determine the floodplain limits associated with the 1-percent-annual-chance (100-year) flood.

[February 2002)
G.2.2.2 Identification of Inactive Areas

For a given area of the alluvial fan, if the situations described in Subsection G.2.2.1 do not-exist,
then the area is considered inactive and not subject to the deposition, erosion, and unstable flow
path flooding that builds alluvial fans.. Inactive areas may. be subject to flooding though, most
notably within entrenched channels.

Evidence of inactive areas may include armoring along the margin of the area bordering active
areas, older vegetation, and the lack of change in flow paths viewed over the aerial photographic
record. This evidence, though, does not preclude the area from possibly being classified as an
active area as a result of changes in, or conditions within, adjacent active areas.

Older alluvial fan surfaces are considered active if any of the following are true:
¢ The recently active sedimentation zone s migrating into the older surface.

¢ The elevation difference between the recently active sedimentation zone and the older
surface is smail relative to flood, deposition, and debris depths conceivable in the current
regime of climate, hydrology, or land use in the source area:

» LUlpstream of the site, there is an opportunity for avulsions that could lead channels or
sheet floods across the older surface.

[February 2002]

G.2.2.3 Identification Process

Once a relative time period is chosen (e.g., <1,000 years) to help evaluate the active areas of an
alluvial fan, the analyst must determine relative ages for the morphologic features on the alluvial
fan. Indicators of land surface age fot Stage 2 are based on relative age indicators. Absolute

(numerical) dating techniques, such as radiocarbon dating, are genetally beyond the scope of
many studies.

Detailed soils and surficial geological maps, when available, provide useful delineation of soil
types and surface ages. An examination of the historical record of flooding and deposition-can
enhance the information gained from the soils map. Aerial photographs from different years can
be used to identify sites of deposition. Field examination of morphologic features on the alluvial
fan surface, particularly noting evidence of human activity (recent or archaeological) or
weathering characteristics such as desert pavement, rock vamish, B-horizon development in the
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soil profile, calcic-horizon development, and pitting and rilling of clasts may also provide
relative age information.

Density and type of vegetation can provide useful clues to the age of an alluvial fan surface area.
Texture and composition of the sediment, in addition to the water-holding capacity, relate to the
surface vegetation. Fresh alluvial deposits contain little organic carbon or clay and, as a result,
do not promote vegetation growth. Vegetation is limited on older surfaces because they receive
only direct rain, are often erosional, and can be less fertile (carbonate soil cropping out at the
surface, for example), Intermediate-age surfaces (middle to late Holocene) contain the most
dense and diverse vegetation.

Use and interpretation of diagnostic vegetation, like the use and interpretation of desert
pavement, varnish, or soil properties, are generally specific to the individual fan in question.
Within a geographic region, however, surface characteristics of alluvial fans may be correlated
from one fan to another.

Detailed topographic maps (i.e., 2-foot contour interval) are instrumental in identifying potential
avulsion areas and .in delineating the boundaries of areas subject to different flood, deposition
and debris flow depths. Topographic maps also can be used to identify older alluvial surfaces
within active zones that are not subject to flooding.

Areas of question noted during the amalysis of maps and aerial photographs should be closely
examined during the field inspection. All flow paths should be walked to verify the active and
mactive areas that have been delineated. Stage 2 is complete when the analyst has defined and
delineated all active and inactive areas of deposition, erosion, and unstable flow path flooding, as
well as adjacent inactive fan areas. All inactive areas with stable flow path flooding and all
active areas may be considered floodprone, but through Stage 2, the degree to which these areas
are floodprone is not yet known. The delineated floodprone areas of Stage 2 should
approximate the largest possible extent of the 100-year fleod.

[February 2002]

G.2.24 Types of Alluvial Fan Flooding

Several types of flooding occur on alluvial fans. The most common ones are described in this
subsection,

Flooding Along Stable Channels

A deeply entrenched channel or network of channels often is subject to inactive alluvial fan
flooding. This type of flooding usually occurs within distributary flow systems that were formed
during climatic or tectonic conditions different from the present. This flooding can occur at the
head of the alluvial fan but become unstable downstream. Conversely, unstable channels can
become stable in the downstream direction; this can oceur because of headeutting into the toe as
a result of changing hydraulic conditions downstream from the toe. Human intervention, directly
by c¢hannel modification or indirectly by land-use change, can create stable channels.
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Sheetflow

Some parts of alluvial fans are characterized by sheetflow, which is the flow of water as broad
sheets that are completely unconfined by any channel boundaries. Sheetflow might occur where
flow departs from a confined channel and no new channel is formed. It might also occur where
several shallow, distributary channels join together near the toe of a fan and the gradient of the
fan 1s so low that the flows merge into a broad sheet. Becpuse such sheetflows can carry high
concentrations of sediment in shallow water and follow unpredictable flow paths, they are
classified as active alluvial fan flooding,

Sheetflows generally occur on downslope parts of fans, where channel depths are low and the
boundaries of channels become indiscemible. They are also more common at distal locations
because of the likelihood of fine-grained sediments and shajlow groundwater; during prolonged
rainfall, the ground can become saturated, resulting in extensive sheet flooding as runoff arrives
from upslope. Fine-grained sediments can aggravate the likelihood of sheetflow because some
clay minerals swell when wet, forming an impermeable surface at the beginning of a rainstorm.

Debris Flow

Al

Some parts of alluvial fans are characterized by debris flows, flows with a very high
concentration of sediment in relation to water. Debris flows pose hazards that are very different
from those of sheetflows or water flows in channels. Identifying those parts of alluvial fans
where debris flow deposition might occur requires the examination of deposits from past flows.
Debris flow deposits can be distingnished from fluvial deposits by differenices in morphology,
depositional relief, stratigraphy, and clast fabric. Exposures in ¢hannel banks can be examined
and can be supplemented with shallow trenches in different deposits.

Unstable Flow Path Flooding

Active areas of an alluvial fan will generally be charactetized by unstable and uncertain flow
path flooding. This type of flooding usually creates a single channel just below the apex, but
splits into multiple channels as it proceeds down the alluvial fan. These channels are subject to
deposition and bank or bottom erosion that cause channel migration, avulsion, and the formation
of new channels. Areas subject to this type of flooding are characterized by shallow, braided or
distributary, sand- to gravel-bed channels, Recently formed channels may have less established
vegetation, such as trees, than older channels in the same general area.

[February 2002)
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G.2.3 Stage 3: Defining the 100-Year Flood Within Defined Areas

FEMA uses the 100-year flood, the floed having 2 1-percent chance of being exceeded in any
given year, to delineate Special Flood Hazard Areas (SFHAs) on NFIP maps. In the preceding
discussion of Stages 1 and 2, methods of identifying alluvial fan landforms and areas of active
and inactive deposition, erosion, and unstable flow path flooding were described. During Stage
3, the Mapping Partner that performs the detailed study will determine the severity and will
delineate the extent of the 1-percent-annual-chance (100-year) flood within any floodprone area
identified during Stage 2.

The broad spectrum of alluvial fan landforms and types of flooding illustrates, as previously
discussed, the futility of developing a “cookbook” method to apply to all fans in all geographic
areas. The analysis of the flood hazards on alluvial fans therefore requires a flexible approach
that is based on site-specific evaluations. Several methods for quantifying the 100-year flood are
presented in the following sections and are summarized in Table G-1. Not all methods are
appropriate for all situations. The assumptions and limitations of each should be carefully
considered in deciding which methods to apply to particular areas of an alluvial fan.

Sample maps resulting from the application of some of the available methods are included as
Figures G-5 through G-13 at the end of this Appendix.

[February 2002]
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Table G-1. Methods for Defining the 1-Percent-Annual Chance (100-Year) Flood
Within Flecdprone Areas Defined:-During Stage 2

Risk-Based Refer to Guidelines for Risk and
Analysis Uncertainty  Analysis  in Water
Resources Planning (USACE, 1992).
FAN Flooding in rectangular channel; Fluvial (as opposed | Highly active, conical G-5
Computer critical depth, erosion of rectangular to debris flow) fans
Program: channel banks until the change in formed fan,
width divided by the change in depth | unstable flow paths
equals —200; the probability density
function of a discharge occursing at
the apex is log-Pearson Type III; the
frequency of flood events for various
tecurrence mtervals, i.e., 2-year
through 500-year, can be adequately
defined; equal probability along
contour arcs (random. flow paths);
(also provides for multiple channels at
normal depth, assuming total width is
3.8 times the single-channel width)
Sheetflow Broad, unconfined, shallow flooding  § Not for use in areas | Shallow flooding across | G-6
of undulating | uniformly sloping
terrain surfaces
Hydraulic Stable flow path, uncertainty isto a MNot for use with Entrenched stable G-7 and G-13
Analytical degree that may be disregarded active allavial fan | channel networks,
Methods flooding constructed channels,
urbanized areas
Geomorphic Relies primarily on qualitative Approximate Alluvial fans with Litle | G-8 and G-9
Data, Post- information, post-flood verification, method or ne urbanization
Fleod Hazard | histerical data, and interpretive studies
Verification,
and Historical
Information
Composite As identified in the sections referring | Must integrate Floedprone areas that G-10, G-11,
Methods to the methods being applied multiple methods contain unigue physical | and G-12
into one result features in some
locations or have areas
varying in levels of
erosion and migration
activity
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G.2.3.1 Risk-Based Analysis

The U.S Army Corps of Engineers provided a framework that may be used to analyze flood
hazards on alluvial fans using the principles of risk-based analysis in Guidelines for Risk and
Uncertainty Analysis in Water Resources Planning (U.S Ammy Corps of Engineers, 1992). This
method uses the total probability equation that will be discussed in detail in Subsection G.2.3.2.
The degree of uncertainty associated with a prediction of a given flood scenario is assessed by
bringing to bear evidence derived from geomorphologic and other studies. This method iracks
the effects of the error associated with a calculation to provide a confidence band in ensuing
predictions of flood-hazard severity.

[February 2002]

G.2.3.2 Analysis Using FAN Computer Program

Assumptions, limitations, and recommended applications for the FAN Computer program are as
follows:;

s Assumptions: flooding in rectangular channel; critical depth; erosion of rectangular
channel banks until the change in width divided by the change in depth equals -200; the
probability density function of a discharge occurring at the apex is log-Pearson Type III;
the frequency of flood events for various recurrence intervals, i.e., 2-year through 500-
year, can be adequately defined; equal probability along contour arcs (random flow
paths); also provides for multiple channels at normal depth, assuming total width is 3.8
times the single channe] width

* Limitations: fluvial (as opposed to debris flow) formed fan, unstable flow paths

¢ Recommended Applications: highly active, conical fans

The FAN computer program provides one method of analyzing the flood hazards on alluvial
fans. The methodology used by the FAN program defines the risk of inundation at any particular
location by applying the definition of the |-percent-annual-chance (100-year) flood through the
theorem of total probability. The methodology itself is broader than the use within the FAN
program. Let H be a random variable denoting the occmrence of flooding at a particular
location. That is:

I if the location is inundated

0 if the location is not inundated
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Then the probability of the location being inundated by a flood above a given magnitude, say go,
is:

Pl =112 > 4] = [Pae(La) p(a1dg 1

qo

where
@ = random variable denoting the magnitude of the flood

Prp(1,q) = conditional probability that the location will be inundated, given that a flood
of magnitude ¢ is occurring

Jolg) = probability density function (PDF) defining the likelihcod that a flood of a
magnitude between g and g+dq will oceur in any given year

Equation (1) only defines whether a location is within an SFHA and does so in terms of the
parameter go. For riverine flooding, go represents an elevation, and Pg(1,9) is 1 if the elevation
of the location is less than gy and 0 if it is greater than go. At a given location {(point on a cross
section), there is a one-to-one relationship between the discharge being conveyed by the stream
and the elevation of the surface of the floodwater (ie., the rating curve for the cross section).
For riverine flooding, solving Equation (1) reduces to defining the discharge-frequency
relationship for the reach of the stream under comsideration (hence the notation qo to denote
magnitude). '

As in riverine analysis, the PDF describing frequency of the magnitude of flooding for alluvial
fan flooding is taken to be the discharge-frequency relationship of the contributing drainage
basin. Unlike riverine analysis, Ppjp(l,q) does not smplify to 0 or 1, because there is
uncertainty in the flow path. The FAN program provides energy depths and velocities relating to
discharge for use in defining the flood hazard.

The FAN program uses the assumptions outlined below. Where noted with an asterisk (*), these
assumptions may be adjusted for observed field conditions; however, the FAN program does not
readily accommodate these adjustments.

This method’s assumptions are as follows. Floods on alluvial fans are at liberty to expend
energy to create the most efficient path to convey the water and sediment load. That path is
shallow and approximately rectangular in cross section. Energy is expended through sediment
movement until the minimum energy possible is reached. In short, the reasoming is that a flood
flows at critical depth and is confined to a rectangular path. The flow path would not widen
indefinitely but, instead, would reach a point where it would stabilize. From empirical data, of
which there are very little, that point is taken to be where the rate of change of topwidth per
change in depth (dW#/dd) is —200 (* may be adjusted).
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The reasoning leads to the one-to-one relationships:
d=0.106 ¢ (2)

v= 1506 4"
(3)where

d = specific energy in feet
v = velocity in feet per second
¢ = discharge in cubic feet per second (cfs)

The conditional probability in Equation (1) accounts for the uncertainty in the path of a flood
with a given magnitude. Even if the path of the flood cen be predicted with reasonable certainty,
the magnitude of the flood at a particular location may not be so certain, as deposition or scour in
shallow channels may greatly affect the direction of flow at channel splits, Many alluvial fans
exhibit 2 channel network. The capacities of the individual channels 2s well as the capacities of
the networks in aggregate vary from almost negligible to more than the 100-year flood discharge.
The treatment of the uncertainty in a given discharge being exceeded at a particular location
given the discharge somewhere else [Py p(1,4)] varies.

The least complex treatment (used in the FAN program) follows from the reasoning that the
topography of the area is the result of deposition that occurred during the past. If that process
continues, then, over the long term, the probability of every point on a contour being inundated
is the same. That is, Pae(l.g) is uniformly distributed and, for a given point, is approximately
the width of the flood path divided by the width (the "contour width") of the area subject to
flooding at the elevation of that point (* may be adjusted). This method assumes that all areas of
the alluvial fan are subject to flooding and that there is a fixed relationship between flooding
depth and discharge.

In general, these assumptions apply when there is absolute uncertainty regarding how floods will
occur. Thus, for the FAN program, under the simple conditions,

w(g) _ 9.4084%
Jan W Jan

Puo(l,g) = (4)

where
w(g) = width of the path conveying g cfs
W fan = contour width

The contour width, Wy, , is shown in Figure G-3. The resulting flood insurance risk zones are
depicted in Figure G-4. The functional form of Equation (4) is a consequence of the reasoning
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leading to Equations {2} and (3) and is presented here for demonstrative purposes, not as the only
form possible.

Figure G-4. Flood Insurance Risk Zones Respective to Figure G-3
The FAN program provides for the situation where flows are near normal depth in multipie

channels. Program output includes results for this situation in addition to the single channe! at
critical depth. The results are then applied based on observed field conditions. More
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information is provided in FAN: 4n Alluvial Fan Flooding Computer Program User’s Manual
and Program Disk (FEMA, 1990).

{February 2002)

G.2.3.3 Sheetflow Analysis Method
Assumptions, limitations, and recommended applications for the sheetflow analysis method are
as follows:

¢ Assumptions: broad, unconfined, shallow flooding
* Limitations: not for use in areas of undulating terrain

» Recommended Applications: shallow flooding across uniformly sloping surfaces

Guidance on the analysis and mapping of shallow flooding is provided in Appendix E of these
Guidelines. Although Appendix E indicates that Mapping Partners are not to use the procedures
m that Appendix for the apalysis of alluvial fan flooding, the approach established by this
Appendix enables the use of those methods described in Appendix E, except for highly active
conical fans that are studied using the FAN program.

[February 2002]

G.2.3.4 Hydraulic Analytical Methods

Assumptions, limitations, and recommended applications for hydraulic analytical methods are as
follows:

¢ Assumptions: stable flow path, uncertainty is to a degree that may be disregarded
s Limitations: not for use with active alluvial fan flooding

* Recommended Applications: entrenched stable channels and channel networks,
constructed channels, urbanized areas

For inactive, yet floodprone areas, the Mapping Partner that performs the alluvial fan analysis
may use “riverine” hydraulic analyrical methods. Where flow paths are stable and flow is
reasonably confined, standard hydraulic engineering methods, such as backwater computations,
may be used to define the elevation (or depth), velocity, and extent of the I-percent-annual-
chance (100-year) flood. Hydraulic methods may also be used for stable channel networks when
applicable. For example, relict alluvial fans or inactive fans with stable channels, as determined
by a geomorphic analysis, may be subject to flow splits throughout the distributary system that
exists. Hydraulic modeling can generally handle split-flow analyses through stream junctions of

this type.

In general, for stable channels on alluvial fans, physically based methods that consider site
processes and hydraulics, such as channel geometry, grade and roughness, and channel bank and
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bed material are preferred. Where precise computations of water-surface profiles using energy
and momentm based methods may not be feasible based on the scope of the study, the use of
normal depth calculations for definition of approximate floodplain boundaries for the 1-percent-
annual-chance (100-year) flood may be warranted. '

Appendix C of these Guidelines provides guidance for hydraulic analytical methods. Several
methods applicable to conditions found on afluvial fans are described. These methods include
two-dimensional water-surface models, modeling techniques of streams with supercritical flow
regimes, and split-flow analysis.

Two-dimensional models may be appropriate for determining flood hazards on an alluvial fan.
Different two-dimensional models may be particularly useful in the analysis and modeling of
sorne or all of the following situations: flows that contain a high amount of sediment, unconfined
flows, split flows, mud/debris flows, and complex urban flooding. For use in defining flood
hazards for the NFIP, all hydraulic models must meet the conditions of Paragraph 65.6 (a) (6) of
the NFIP regulations.

One-dimensional sediment transport models or the methods described in Section (3.3 are also
useful for the analysis of conditions on alluvial fans.

[February 2002)

G.2.3.5 Analysis Using Geomorphic Data, Post-Fiood Hazard Verification, and
Historical Information :

Assumptions, limitations, and recommended applications for alluvial fan flooding analyses

performed using geomorphic, post-flood hazard verification, and historical information ate as
follows:

* Assumptions: relies primarily on qualitative information, post-flood hazard verification,
historical data, and interpretive studies :

» Limitations: approximate method
» Recommended Applications: alluvial fans with little or no urbanization

The geomorphic approach is for active alluvial fans where deposition, erosion, and unstable flow
paths are possible. Traditional engineering methods, as described in Subsection G.2.3 4,
generally are inappropriate for areas with these hydraulic characteristics. Probabilistic metheds,
as described in Subsection (.2.3.2 and contained in the FAN computer program, also contain
inherent limiting assumptions that may rot adequately represent field conditions and may nof be
applicable to many active alluvial fans. '

In some situations, the Mapping Partner may use the information collected during Stage 2 to

delineate an approximate floodplain on an alluvial fan. In sttuations where geomorphic field
investigations, coupled with historical documentation, and documentation of hydrologic .and
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hydraulic characteristics of flood event(s) (post-flood hazard verification) are available, an
approximate flood hazard delineation is possible.

By combining quantitative data on an actual flood event, historical information and photographs
of other flood events, time-sequence aerial photography documenting rtecent activity or
inactivity, and field investigation of the morphologic characteristics and relative ages of the fan,
an approximate (Zone A) flood hazard delineation may be warranted.

For many alluvial fans, the various flood indicators (Stage 2 information) provide limited or
partial information. Because the flood assessment of active alluvial fans is more uncertain than
more traditional flood assessment, the Mapping Partner that perform the analysis must document
all assumptions and limitations well and consider these assumptions and limitations in the
overall evaluation.

[February 2002]

G.2.3.6 Analysis Using Composite Methods

Assumptions, limitations, and recommended applications for alluvial fan flooding analyses
performed using composite methods are as follows:

¢ Assumptions: as identified in the sections referring to the methods being applied
¢ Limitations: must integrate multiple methods into one result

+ Recommended Applications: floodprone areas that contain unigue physical features in
some locations or have areas varying in levels of erosion and migration activity

Site-specific conditions on alluvial fans may lend themselves to the use of multiple or combined
methods previously described for the defermination of flood hazards. For example, in areas that
contain manmade conveyance chanmels or deeply entrenched stable channels, the Mapping
Partner can combine the results of traditional hydravlic computer programs with methods for
analyzing active areas. The Mapping Partner that performs the analysis must coordinate with the
FEMA RPO and with FEMA HQ staff during the development of the study plan.

[February 2002]
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G.3  Additional Information on Sediment Transport

This section regarding sediment transport is included as supplemental information for the
analysis of alluvial fans. Sediment transport analyses are generally required for alluvial fan
studies and revisions.

The boundaries of the stream channel are usually soil material with a given resistance to erosion.

Bed material can range from large boulders to very fine clay particles. In general terms,

sediment can be cohesive, including clay, silt, and mixtures, or noncohesive, including sand,
gravel, and larger particles. Transport of noncohesive materials is strongly dependent on particle
size. The entire size distribution of the material is needed to ascertain its erodibility. The bond
between particles in cohesive soil dictates its resistance to erosion and is far more important than
size distribution. However, size becomes important once the material has been eroded and is
transported by the flow.

An important sediment transport process is the development of an armor layer in beds cohtaim'ng
gravel and cobbles. Water flowing over the mixture of sand and coarser material lifts the smaller
grains and leaves an upper layer or armor of large particles. This armor protects the underlying

sediment from further erosion and controls the subsequent ‘behavior of sediment transport. A

flood event of large magnitude can disturb the protective layer, and the armoring process will
start again.,

Sediment transport exeris substantial control over morphology and channel geometric
configuration. An indicator of this influence is the sediment transport rate, which is the rate at
which material moves in the stream as quantified in units of weight per unit time. The transport
rate is closely dependent on the water discharge.

Two classification systems are used describe the sediment load in a stream. The first
classification system divides the load into bed load and suspended load. The bed load is that
portion of the sediment that moves along the bottom by sliding, rolling, or saltation. The
suspended load is comprised of all of the material carried in suspension.

The second classification system divides the sediment load into wask load and bed-material
load. The wash load is comprised of very fine materials, clay and silt, rarely found in the bed.
The wash load does not depend on the camying capacity of the stream but on the amount
supplied by the watershed. The bed-material load is comprised of all of the material found in
the bed. Some of it will move very close to the bottom, but some may be found in suspension.

Quantification of sediment transport is fraught with uncertainty because of the complexity of the
phenomenon and its inherent spatial and temporal variability. Existing mathematical
representations have relied heavily on experimental results. The available sediment transport
formulas have been grouped according to the approach used to derive them. Three major
approaches have been used: shear stress, power, and parametric, Formulas also can be grouped
according to the component of the total load they attempt to quantify: bed load, suspended load,
or bed-material load. Table G-2 summarizes some of the more commonly used formulas;
however, it is not infended to be a complete listing,
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Despite the intense efforts expended in the development of these formulas, evalnation against
field data indicates that they commonly overpredict or underpredict sediment loads by ordets of
magnitude of actual measured sediment transport rates. This discrepancy is likely a result of
imperfect knowledge of the physics of sediment transport and also of the extensive variability
and heterogeneity in hydrologic and geologic factors.

For these reasons, no one formula is better than the others. Mapping Partners must select a sediment
transport formula based on how well the conditions of the problem at hand match the assumptions
underlying the formula. If possible, Mapping Partners should verify the applicability of the formula

with site-specific field data.

Table G-2. Sediment Transport Formulas and Classifications

Sediment Transport Formula
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Approach Shear Stress XX |X X{X|x
Power XX |X
Parametric X
Load Component | Bed Load XXX X|x|x
Suspended Load X
Bed-Material Load X|1X|X{X
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LEXAMPLE 1 - FAN PROGRAM)| ‘- :l
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Figure G-5. Sample Map Generated From Alluvial Fan Analysis Using FAN
Computer Program.
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{ EXAMPMLE 9 - SHEEY RLOW|

w—_/"\-\

Figure G-6. Sample Map Generated From Alluvial Fan Analysis Using Sheetflow
Analysis Methods.
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EXAMPLE 2 - HYDRAULIC ANALYTICAL
METHODS
TONE X
o5 Sen

Figure G-7. Sample Map Generated From Alluvial Fan Analysis Using Hydraulic
Analytical Methods.
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EXAMPLE 3 - GEOMORPHIC DATA, POST-FLOOD
HAZARD VERIFICATION, AND HISTORICAL METHODS

el

Figure G-8.

Sample Map Generated From Alluvial Fan Analysis Using

Geomorphic Data, Post-Flood Hazard Verification Data, and Historic Information.
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f EXAMPLE 4 - GEOMORFHIC DATA, POST-FLOOD
i HAZARD YERIFICATION, AND HISTORICAL _
INFORMATION (WITH ADMINISIRATIVE FLOODWAY)

—vﬂ

- Figure G-9. Sample Map Generated From Alluvial Fan Analysis Using
Geomorphic Data, Post-Flood Hazard Verification, and Historic Information
(Administrative Floodway Shown).

Section G.4 G-28 February 2002 Edition




Guidelines and Specifications for Flood Hazard Mapping Partrers

EXAMPLE 5 - COMPOSITE METHODS (GEOMORPHIC
! DATA AND HYRAULIC ANALYTICAL METHODS}

%_-_/".\\

Figure G-10. Sample Map Generated From Alluvial Fan Analysis Using
Composite Methods (Geomorphic Data and Hydraulic Analytical Methods).

Section G.4 G-29 February 2002 Edition
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! EXAMPLE & -~ COMPOSITE METHODS {GEOMORPHIC
DATA AND HYDRAULIC ANALYTICAL METHODS)
(ZONE AH)
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Figure G-11. Sample Map Generated From Alluvial Fan Analysis Using

Composite Methods {Geomorphic Data and Hydraulic Analytical Methods); Zone
AH Shown.

Section G.4 G-30 February 2002 Edition
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QDS, AND

EXAMPLE 7 - COMPOSITE METHODS  (GEQMORPHIC
DATA, HYDRAULIC ANALYTICAL M
FAN METHOD] |

Figure G-12. Sample Map Generated From Analysis Using Composite Methods
(Geomorphic Data, Hydraulic Andlytical Methods, and FAN Computer Program).

Section G.4 G-31 February 2002 Edition
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: EXAMPLE 8 - MYDRAULIC ANALYTICAL METHODS
- ' [TWO - DIMENSIONAL FLOW MODELS)

Figure G-13. Sample Map Generated From Alluvial Fan Anélysis Using Hydraulic
Analytical Methods (Two-Dimensional Flow Model).

[February 2002]

Section G.4 G-32 February 2002 Edition
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2. Section 70.2 is amended by revising
paragraph {2)(xxvit) of the definition of
“major source’ to read as follows:

§70.2 Dehnitions
* * - L] ’*

Major source * * *

(2] L ]

(xoovii) Any other stationary source
category, which as of August 7, 1980 is
being regulated under section 111 or
112 of the Act.

* * * * *

[FR Doc. 01129584 Filed 11-26-01; 3:45 am]
BILLING CODE §360-50#

FEDERAL EMERGENCY
MANAGEMENT AGENCY

44 CFR Parts 59 and 64
RIN 3067-AD13

Changes to General Provisions and
Communities Eligible for the Sale of
Insurance Required To Include Future-
Conditions Flood Hazard Informafion
onh Flood Maps

AGENCY: Federal Emergency
Management Agency (FEMA).

ACTION: Final rule.

SUMMARY: This Final Rule revises the
National Flood Insurance Program
(NFIP) regulations to include definitions
for future-conditions hydrology and for
the floodplains that may be shown on
Flood Ingurance Rate Maps (FIRMs), for
informational purposes at the request of
the community, to reflect future-
conditions hydrology; and establish the
zone symbol to be used to identify
future-conditions flocd hazard areas on
FIRMs,

DATES: This Final Rule is effective
Drecember 27, 2001,

FOR FURTHER INFORMATION CONTACT:
Matthew B, Miller, P.E., Chief, Hazards
Study Branch, Hazard Mapping
Division, Federal Insurance and
Mitigation Administration, FEMA,
Washington, DC 20472, (202) 6463461,
SUPPLEMENTARY INFORMATION:

Background

1t was the expressed intent of the U.S.
Congress, in enacting the Housing and
Yrban Development Act of 1968
(commonly referred to as the National
Flood Insurance Act of 1958), to
‘encourage State and local governments
to make approprizte lJand use
adjustments to constrict the
development of land which is exposed
to ﬂoog damage and minimize damage
caused by flood bosses, and guide the
development of proposed future

construction, where practicable, away
from locations which are threatened by
flood hazards * * * 42 U.S5.C. 4001(e).
The revisions to the NFIP regulations
documented in this Final Rule are a
result of the continuing reappraisal of
the NFIP for the puxpose of sncouraging
sound floodplain management to reflect
that intent,

Historically, flood hazard information
presented on NFIP flood maps has been
based on the existing conditions of the
floodplain and watershed, When the
mapping of flood hazards was initiated
under the NFIP, the intent was to
reassess each community’s flood
hazards periodically and, if needed,
revise the flood map for that
community. Flood Eazards may change
significantly in areas experiencing
urban growth. The FEMA document
entitled Fload Ingurance Study
Guidelines and Specifications for Study
Contractors (FEMA 37, Jenuary 1995)
specifies that flood hazard
determinations should be based on
conditions that are planned to exist in
the community within 12 months
fellowing completion of the draft Flood
Insurance Study (FIS). Examples of
future conditions to be considered in
the context of FEMA 37 are public
works projects in progress, including
channel modifications, hydraulic
control structures, storm-drainage
gystems, and varicus other flood
protection projects. These are projects
that will be completed in the near future
for which completion can be predicted
with a reasonagle degree of certainty
and their completion can be conlirmed
prior to the new or revised flood map
becoming effective, By contrast, future
land-use development, such as urban
growth, is uncertain and difficult to
predict, and has not been considered in
the context of the FEMA guidelines.

Communities experiencing urban
growth and other changes have
expressed a desire to use future-
conditions hydrology in regulating
watershaed develepment. While some
communities do regulate based on
future development, others are hesitant
to enforce more restrictive standards
without Federal support.

From a floodplain management
standpoint, future-conditions
floodplains can be used, and are being
used, by communities ta enforce more
stringent floodplain management
policies than those required by FEMA.
By displaying future-conditions
floodplains on the FIRM, the
commurity and FEMA are alerting the
public that flood hazards may increase
in the future due to urban development.
Many progressive communities
throughout the United States develop

future-conditions hydrology and create
their own maps to regulate floodplain
development. This has resulted in two
sots of maps being produced for a
community: future-conditions maps for
local flecdplain management and
existing-conditions FIRMSs for flood
insurance determinations. As a result,
these progressive communities have not
had a sense of ownership for the FIRMs,
and their resources have been directed
toward maintaining their own future-
conditions maps.

Recent Evaluation and Conclusions

To assist officials in such progressive
communities, FEMA undertook an
evaluation to determine whether future-
conditions floed hazard information
could and should be placed on FIRM3
and in the accompenying FIS reports.
The results of that extensive evaluation
are documented in a FEMA. report
entitled *Modernizing FEMA's Flood
Hazard Mapping Program:

Rex ommend};tions for Using Future
Conditions Hydrology for the National
Flood Insurance Program” (see
www,fema.gov/mitfted/FT_hydro. htm).
The specific conclusions reached in the
report are ag follows:

» The local community should
determine the future-conditions land-
use and hydrology.

s If the community chooses to adopt
a regulatory floodway based on future-
conditions hydrology, the use of this
floodway should be supported by local
ordinances.

» If the community requests that
FEMA do =0, the future-vonditions 1-
percent-ennual-chance (100-year)
flondplain should be shown on the
printed FIRM and be designated as Zone
X with no base (1-percent-annual-
chanee) flood elevations (BFEs) shown.

» When possible, three floodplains
should be shown on the FIRM: existing-
conditions 1-percent-annual-chance
(100-year) floodplain, existing-
conditians 0.2-percent-annual-chance
(500-year) floodplain, and future-
conditions 1-percent-annusl-chance
(100-year) floodplain. However, when
the future-conditions 1-percent-annual-
chanee [10G-year) flopdplain and the
existing-conditions

s 0,2-percent-annual-chance (500-
year) floodplain are so close together as
to be confusing if both are shown on the
printed FIRM, the future-conditions 1-
percent-annual-chance [100-year)
floodplain should be shown in lieu of
the existing-conditions 0.2-percent-
annual-chance {500-year) floodplain.
When this occurs, appropriate reference
should be made to the existing-
conditions 0.2-percent-annual-chance
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(500-year) floodplain information being
shown in the FIS report, For a Digital
Flood Insurance Rate Map (DFIRM),
appropriate reference also should be
made to the existing-conditions 0,2-

ercent-annual-chance [500-year)

oodplain information being included
in an associated database.

+ BFEs should be shown on the FIRM
only for the existing-conditions 1-
percent-annual-chance {200-year)
floodplain. The fotura-conditions BFEs
should be included in the FIS report (on
the Flood Profiles and in the Floodway
Data Table), thus providing necessary
information to the community to meet
their local floodplain management
reeds. The existing-conditions 0.2-
percent-annual-chance (500-year) flood
elevations also should be shown on the
Flood Profiles in the FIS report to meet
the requirements of Executive Order No.
11988 and to provide Federal agencies
with information to svaluate the
potential effects of any actions they may
take in a fleodplain.

» The community may choose to
show the existing-conditions 0,2-
yercent-annual-chance (500-vear)
floodplain on the FIRM and {0 include
the future-conditions.

¢+ l-percent-anpual-chance (100-year)
flood elevations only on the Flood
Frofiles in the FIS report. Various other
combinations to display the flood
hazard data also are possible. FEMA and
the community should waork together to
produce the most useful FIRM and F1$
report for the community,

+ From a floodplain management -
standpeint, FEMA should continue to
require regulation of floodplain
development based on the existing-
conditions data, while local floodplain
managers can regulate development
based on the future-conditions data.

* From a flood insurance standpoint,
FEMA must continue to require flood
insurance for structures shown in the
existing-conditions 1-percent-annual-
chance (100-year) floodplain, or Spacial
Flood Hazard Area [SFHA). Showing
the future-conditions floodplain as Zone
X should avoid any confusion regarding
the mandatery flood insurance
requirement; It also will zllow insurance
policies to be purchased at a reduced
rate, a5 insurance is currently available
for structures in the existing-conditions
0.2Z-percent-annual-chance (500-year)
floodplain,

As recommended in the previously
referenced FEMA report, FEMA intends
to show future-conditions flood hazard
information on FIRMs and in collateral
FIS reports. This information will be for
informational purposes only. No change
will be made in the use of existing-
conditions data for establishing risk

premjum rates, Through comrmunity
participation in the Community Rating
System, however, reduced risk premium
zates will be available as they are for
those communities thet enforce more
stringent-regulatory standards than
required by the NFIP,

Synergy With Other FEMA. Programs

The inclusion of future-conditions
data on EJRMs and related products for
conununities that request that such data
be inchuded is part of a larger FEMA
plan to modernize the Flood Hazard
Mapping Program and thereby reduce
the burden on taxpayers for disaster
relief and improve flood hazard |
mitigation.. FEMA plans to facilitate
ownership of the flood maps by State
and local entities through greatly
increased involvement in the flood
mapping process through cooperative
agreements. FEMA will provide flood
mapping fands, technical assistance,
and mentoring to partners—termed
"'Caoperating Technical Partners”—and
those partners will then develop and
maintaiz the flood maps or components
thereof. The proposed cooperative
agresments recognize that hazard
identification and mapping must:go
hand-in-hand with the responsibility of
managing floodplains locally. By
creating 4 strong local program that
maintaing the connection %etween
mapping and managing flood hazard
areas, the. NFIP also is strengthened in
its ability:to reduce the loss of property
and life. '

FEMA recogmition of future- .
conditions data will be & key factor in
the State 4nd local communities :
assuming increased ownership in the
process, By mapping locally pertinent
information, local owmership of the
flond maps will increase. Becausge flond
conditions and hazards vary locally and
regionally, inclusion of those unique
local conditions on the flood maps may
be warmranted, For examiple,a -
community may find it useful to
identify areas on the FIRM with _
floodplains based on developed/future
hydralogit conditions in addition to the
standard features already depicted. In
eifact, FEMA will maintein national
standardsiwhile at the same time -
providing-a useful tool to the
community. Because the public and the
development community will be more
aware of future fiood hazard conditions,
comnunities will now be more able to
implement preactive mitigation
measures {o address these potential
hazards.

In sum, the use of future-conditions
hydrology is cansistent with
modernizing the FEMA Fleod Hazard
Mapping Program; with promoting

better proactive mitigation sneasures;
and with FEMA's desire to be flexible
with, and supportive of, those
progressive communities that would
like to implement siricter larid-uge
regulations.

Planned Implementation

The FEMA, plans for implementing
the presentation of future-conditions
floed hazard information on NFIP flood
maps are summarized balow,

Map Specifications. The new DFIRM
product specifications that are being
develaped by FEMA will include
options that can be invoked depending
on the available flood hazatd data. This
new DFIRM product will include
certain basic features and migst certain
minimum mapping requirements.
Additional options will be included to
meet community needs, provided that
sufficient funding is available. A review
of needs and available data will lead to
an estimate of the time and ¢osts and a
recormmendation on which optfons to
oxercise for the Bnal DFIRM product,
Procedures for displaying future-
conditions floodplains on thé new
DFIRM will be included in the new
FEMA mapping specifications,

Cooperating Technical Partners
Activities. As a part of the mapping
activities undertaken by communifies
participating in the Cooperating _
Technical Partners nitiative,,an. cption
could be for communities to show the-
future-conditions 1-percent-annual-
chance (100-year) floedplain on the
FIRM in addition te the existing.
conditions 1-percent-annual-chance
(100-year) floodplain. The communities
would develop and map existing and
future conditions and provide the new
floodplain mapping and supporting data
to FEMA; in turn, the communities
would receive a FIRM that shows both
floodplain and is thus a more nseful tool
for risk agsessment and flood hazard
mitigation,

Revisions. Because mapping of the
future-conditions 1-percent-annual-
chance (100-year} floodplains would be
implemented or a community level, the
flood maps will maintain consistency
within community boundariss,,
regardless of hew many map panels the
community encompasses. When FEMA
receives future-conditions data from
communities, FEMA could incorporate
the data easily at the time of'the
conversion to the DFIRM product.
Alernatively, communities that require
fleod hazard updates can subinit future-
condjtions data to be incorporated with
the existing-conditions data updates for
the DFIRM conversion. Displaying
future-conditions data will-increase
community involvement in'tlis NFIP
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and help FEMA build stronger
partnerships with communities. If these
communities are involved at the
beginning of the digital conversion
process, they will have a stronger sense
of ownership of the DFIRMs, because
they will have input on the kind of
flood hazard information shown on the

m:gs.
nce FEMA has included future-
conditions 1-percent-annual-chance
(100-year] floodplains on a floed map,
all FEMA- or community-initiated
studies, restudies, and revisions will
incorporate the future-conditions
hydrology that the community has
determined. FEMA will perform a
techmical review of the lacally
developed data and will include the
data in all map updates. Additionally,
FEMA will continue to make
determinations on whethaer structures
and parcels of land are in or out of the
existing-conditions 1-percent-annual-
chance {100-year} floodplains shown on
the FIRM or DFIRM, and will issue
Letters of Map Amendment and Letters
of Map Revisions Based on Fill based on
these determinations.

Scope of Public Participation

On June 14, 2001, FEMA published a
Proposed Rule in the Federal Register,
at 66 FR 32293. On that date, FEMA
invited interested parties to submit
writter comments to the Rules Docket
Clezk, Office of General Counsel, on or
before August 13, 2001.

During the cornment petiod praovided
for in the Proposed Rule, FEMA
raceived letters or e-mail messages from
26 respondents. All of the respondents
supported the FEMA decision to
include the future-conditions 1-percent-
annual-chance (106-year) floodpiains on
the FIRM, In fact, 30 percent of the
respondents recommended that FEMA
proceed with finalizing the Proposed
Rule without any changes. Other
respondents provided multiple
recommendations for how FEMA could
change and improve the Proposed Rule
befors finalizing it. Those submitting
formal cormments on the Proposed Rule
included one U.S, Senator; cne mernber
of the U.S. House of Representatives;
community officials and representatives
of local and regional government
agencies; representatives of the business
community; and representatives of
professional environmental and
floodplain management associations.

Summary of Comments and FEMA
Responses

The comments and recommendations
submitted by the respondents to the
Proposed Rule may be separated into
eight categories, Summaries of each

category of comments and FEMA’s
responses to those commenits are
summarized below.

Insurgnce Applications. Several
respendents recormmended that FEMA
establish risk preminm, rates and
mandatory flood insurance purchase
requirements for buildings located in
the future-conditions flondplains that
will be shown on a FIRM or DFIRM
when requested by a community.

Risk premium rates are based on
accepted actuarial principles, Several
factors are considered in establishing
risk premium rates, including amount of
coverage purchased; location, age,
occuparcy, and design of the building
to be insured; and, for buildings in the
SFHA, elevation of the building in
relation to the existing-conditions 1-
percent-annual-chance (100-year) flood
elevation. The current procedure for xisk
premjum rating is consistent with the
statutes governing the NFIF. Under the
current procedure, structures shown
within the SFHA, the area that would be
inundated by the 1-percent-annual-
chance (100-year) flood based on
existing conditions hydrology, are
subject to a mandatory flood insurance
purchase requirement. FEMA decided to
show future-conditions 1-percent-
amnual-chance {100-year) floodplains on
Flood Insurance Rate Maps to support
the floodplain management practices of
those progressive communitics that
choose, voluntarily, to implement more
resfrictive requirements than those
required for participation in the NFIP.
Because of the uncertain nature of the
future-conditions data and the relatively
limited number of participating
communities that have opted to
implement these more restrictive
development requirements, it is not
practicabls to establish risk premium
rates and mandatory flood insurance
purchase requirements for buildings
located in the future.conditions
floodplains. Further, we do not plan te
regire that all communities use future-
conditions data to regulate development
as a condition of participating in the
NFIP.While the Federal mandatory
flood insurance purchase requirement
will continue to apply only to buildings
in SFHAs based on existing-conditions
hydrology in participating comrnunitiss,
flood insuranee is available in all areas
of a participating community, including
the area that will be shown as within
the future-conditions 1-percent-annual-
chance (100-year) floodplain, This is
important because approximately 25
percent of the flood insurance claims
paid by the NFIP have been for
buildings outside tha existing-
conditions 1-percent-annual-chance
{190-year) floodplain, or SFHA. It also is

important to note that a lander may
determine, on its own as a husiness
decision, that it wishes to require flood
ingurance for buildings located outside
the SFHA to protect its financial risk on
the loan.

Expanded Floodplain Monogement
Requirements. Several respondents
recommended that FEMA require
regulation of development within the
future-conditions 1-percent-annual-
chance (100-year) floodplain, primarily
1o support [ocal floodplain
administraters in their efforts to
discourage unwise flovdplain
development,

The FEMA decision to show the
future-conditions 1-percent-annual-
chance (100-year) floodplain was made
prectsely to support the floadplain
management practices of those
progressive communities that choose,
voluntarily, to implement more
restrictive requirements than those
required for participation in the NFIP.
Through this change and other recent
initiatives, FEMA is emphasizing the
need for decision-making suthority to be
at the local level. However, because of
the uncertain nature of the future-
conditions data and the relatively
limited number of participating
communities that havs opted to
implement thege more restrictive
development requirements, FEMA does
not plan to require that communities
use future-conditions data to regulate
development,

Bxpanded Definition of “Future-
Conditions Hydrolegy.”” Some
respondents recommmended that FEMA
expand and clarify the definition of

- future-conditions hydrology.

Specifically, these respondents
recommended the following: (1) add
clerification that planned structural
modifications that would reduce peak
flood discharges are not to be included
in the community's determination of
future corditions; (2} include “approved
development” as an example of Exture
conditions; (3) include number of nnits,
unit density, and square footage of
impervious surface in the definition;
and (4) include expected changes in
frequency and severity of precipitation
events in the definition,

FEMA is implementing the
presentation of future-conditions 1-
percent-annual-chance (100-year)
floodplains on FIRMs to support
floodplain management decisions made
locally to address land-use changes that
will affect hydrology. To ensure
maximum flexibility for local
community officials, FEMA does not
want to be too restrictive in defining
future-conditions hydrolegy. Hawever,
as indicated in the previously
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referenced FEMA repott entitled
"Modernizing FEMA’s Flood Hazard
Mapping Program: Recommendations
for Using Future Conditions Hydrology
for the National Flood Insurance
Program,” the future hydrology
conditions defined in this Final Rule do
not include future construction of floed
detention structures or hydraulic
structures for the reasons cited below.

The construction of flood detention
structures can significantly affect the
fload frequency characteristics of a -
watershed, and the hydrologic effects of
flood detention structures are very site
specific and difficult to evaluate.
Likewise, the effects of projected future
hydrauvlic modifications—changes
within a stream or other waterway, such
&s bridge and culvert construction, fill,
and excavation——on flood frequency are
site specific and difficult to predict and
are considered beyond the scope of this
discussion.

Thetefore, FEMA revised the
definition of future-conditions
hydrology presented in Section 59.1 of
the NFIP regulations to clarify that the
effects of future construction of flocd
detention structures or hydraulic
structures are not to be considered by a
cammymity in establisking future-
conditions hydrology,

Expanded Depiction of Future-
Conditions Floodplains. One respondent
recommended that FEMA include the
area that would be afferted by projected
sea Jevel rise in the depiction of the
future-conditions 1-percent-annual-
chance (100-year) floodplain on the
FIRM. As justification, this respondent
cited the requirement in the Coastal
Zone Management Act of 1972, as
amended (16 U.S.C. 1451 at. seq.), that
¥ * = coastal states must anticipate
and plan for such an occurrence.”

Asg cited above, FEMA, is
implementing the presentation of
future-conditions 1-percent-annunal-
chance {100-year) floodplains on FIRMs
to support local flondplain management
decisions to address land-use changes
that will affect hydrology. As FEMA and
its community and State partners
together move forward with the digital
conversion of flood hazard data and
preduction of DFIRMs, greater
consideration will be given to inchuding
advisory information, such as the
preject sea level rise. However,
inclusion of project sea level rise is
outside the scope and intent of this rule
change.

Use of Digtinctive Screen and Zone
Designation for Portraying Future-
conditions Floodplain on Maps. Severai
respondents suggested that FEMA
eatablish a new premium rate zone
designation for the future.conditions 1-

percent-annual-chance [100-year]
floodplain, with a distinctive screen, to
differentiate this hazard area from the
existingconditions 0.2-percent-annual-
chance (500-year) floodplain. The zone
designations that were recommended
were Zone F=X, Zone F, Zone AF, Zone
U, and Zone D. :

FEMA,opted to use the Zone X
(shaded) screen to depict the futire-
conditions 1-percent-annual-chance
(100-year) floodplain to minimize
confusion by users in the lending and
insurance industries that use theimap to
tnake determinations ragarding whether
the Fadetal mandatory flocd insurance
purchaseé requirements apply to a
particular building, Those users now
recognize that areas designated as Zone
X (shaded) are subject to some flood
hazard, but that the mandatory flood
insurance purchase requirement does
not apply. Because the risk premium
rates for buildings located in the'future-
conditions 1-percent-annual-chaice
(100-year} floodplajn will be the Tate
comparable to other areas outsidé the
SFHA, FEMA believes designating these
areas as "Zone X (Future Pase Flood)"
will be sufficient distinction.

This presentation decision
notwithstanding, two of the
recommencded zone designations—Zone
AF and Zone D—could not be used on
the map anyway. The former is lkely to
be confused with tha zene desigriation
used for SFHAs, in which the
mandatory floed insurance purchase
requirement does apply, and the latter is
already used to designate areas of
possible, but undetermined flood
hazards.

Presentation of Existing- and Future-
Conditions Floodplains on Maps, Some
respondents suggested that FEMA show
the future-conditions 1-percent-annual-
chance (100-year) floodplain on the
FIRM at 2l timas, even when the
boundaries of the future-conditions 1-
percent-innuzl-chance (100-year)
floodplain and the existing-vonditions
0.2-percent-anmual-chance {S00-year)
floodplain are too close together fo be
distinguished.

FEMA plans to take & much more
flexible approach to the presentation of
the existing- and future-conditions
floodplains on the FIRM. Because
inclusior of this information on the
FIRM is voluntary, the commumnity will
have the decision-making anthority for
determining whether to show the future-
conditions 1-percent-annual-chance
(100-year) floodplain, the existing-
conditions 0.2-percent-annual-chance
(500-year) floodplain, or both on the
FIRM,

Inclusion of Future-Conditions Flood
Elevations on Maps, One respondent

recommended that FEMA include
future-conditions 1-percent-annual-
chance (100-year] flaad ¢lgvations,
rounded to the nearest tenth of a foot,
adjacent to the BFEs shown in the
existing-conditions future:conditions 1-
percent-ainual-chance {100-ygar)
floodplain on the FIRM. -

To minimize confusion and enhance
the usability of the FIRM, FEMA plans
to include the future-conditions 1-
percent-annual-chance (100-year) flood
elevations only in the FIS report that
will accompany the FIRM. As with the
existing-conditions 1-percent-annual-
chance {100-year) flood elevations [(i.e.,
BFEs}, local floodplain managerment
officials should consult the Flood
Profiles included in the FIS report and
other available technical support data
for mote complete elevation data.

Prasentation of Fulure-Conditions
Floodplains for Flooding Sources
Studied by Approximate Methods. One
respondent recommended that FEMA
clarify whether the foture-conditions 1-
percent-annual-chance (100-year)
floodplain could be shown on the FIRM
for flooding sources that FEMA
analyzed using approximate-study
methods, The existing-conditions 1-
percent-annual-chance (100-year)
floedplains for flooding sources studied
by approximate methods are designated
as Zohe A on the FIRM. :

The community may establish a
future-conditions 1-percent-annual-
chanes (100-year) floodplain for any
flooding source in the community,
regardless of the type of study
performed by FEMA. If the community
performed a detailed study to establish
the future-conditions 1-percent-annual-
chante (100-yeer) floodplain; FEMA
may request the supporting data for the
detailed study and revise and, based on
available funding, redesignate the
existing-conditions 1-percent-annual-
chance (100-year) floodplain as Zone
AE. If the community perforined an
approximate study, FEMA: - would show
the future-conditions 1-percent-annual-
chanee (100-year) flood plain,-designated
as Zone X (Future}, adjacent to the
existing-conditions 1-percent-annual-
chance (100-year} fleodplain. The
designation for the existing-conditions
1-percent-annual-change (100-year)
floodplain would continue to be Zone
A

Timing of Revisions to Mapping and
Implementation of Local Regulations.
One respondent requested that FEMA
clarify when and if local floodplain
management regulations must be
implemented when FIRM is revised to
show the future-conditicns 1-pércent-
annual-chance (100-year) fladdplain.
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FEMA will revise the FIRM to add the
future-conditions 1-percent-annual-
chante (100-year] floodplain when
requested to do so by the community.
FEMA is showing this information on
the FIRM for informational purposes
only. FEMA will require written
assurance from the Chief Executive
Officer or other community official that
the community has or will proceed with
adoption of the future-conditions
information. Such assurance is generally
in the form of an adopted local
ordinance or resolution. The community
will have the authority to decide when
to implement changes to local
floodplain management regulations,
which is true with any change that will
result in making the local vegulations
more stringent than the minimum,
required under the NFIP.

National Environmental Policy Act

This Final Rule is categorically
excluded from the requirements of 44
CFE. Part 10.8 (d){2)(if), Environmental
Consideration. No environmental
impact assessment has been prepared.

Regulatory Flexibility Act

The Acting Administrator of the
Federal Insurance and Mitigation
Administzation certifies that this Final
Rule does not have a significant
economic impact on & substantial
number of gmall entities in accordance
with the Regulatory Flexibility Act, 5
U.8.C. et seq., because it is not expected
(1) to have significant secondary or
incidental effects on a substantial
number of small entities, nor (2) 1o
¢reate any additional burden on small
entities, A regulatory flexibility analysis
has not been prepared.

Executive Order 12612, Federalism

This Final Rule involves no policies
that have federalism implications under
Executive Order 12612, Federalism,
dated October 28, 1887.

Executive Order 12778, Civil Justice
Reform

This Final Rule meets the applicable
standards of Section 2(b){2) of Executive
Order 12778, Civil Justice Reform,

Executive Order 12866, Regulatory
Planning and Review

Promulgation of this Final Ruls is
required by statute, 42 U.S.C. 4014(f),
which also specifies the regulatory
approach taken in this Final Rule. To
the extent possible under the statutory
requirements of 42 U.5.C, 4014{f), this
Final Rule adberes to the principles of
regulation as set forth in Executive
Crder 12866, Regulatory Planning and
Review. '

List of Subjects in 44 CFR Parts 59 and
64

Administrative practice and
procedure, Fleod insurance,
Floodplains, and Reporting and record-
keeping requirements,

Acrordingly, amend 44 CFR Parts 59
and 64 as follows:

PART 59—GENERAL PROVISIONS

1. The authority citation for Part 59
continnes to read as follow:

Authority: 42 U.S.C. 4001 et seq.;
Reorganization Plan Mo. 3 of 1978, 43 FR
41943, 3 CFR 1578 Comp., p. 329; E.O. 12127
of Mar. 31, 1979, 44 FR 19367; 3 CFR 1579
Comp., p. 376.

2, Section 59.1 is amended by adding
three definitions to read as follows:

§59.1 Definitions.
* *® * L *

Area of future-conditions flood
hazard means the land area that would
be inundated by the 1-percent-annual-
chance (100-year) flood based on future-
conditions hydrology.

* x L * *

Future-conditions flood hazard areq,
or future-conditions floodplain—see
Area of future-conditions flood hazard.

Future-conditions hydrology means
the flood discharges associated with
projected land-use conditions based an
a comurunity’s zoning maps and/or
comprehensive land-use plans and
without consideration of projected
future construction of flood detention
structures or projected future hydraulic
taodifications within a stream or other
waterway, such as bridge and culvert

construction, fill, and excavation.
* * * ”* *

PART 64—COMMUNITIES ELIGIBLE
FOR THE SALE OF INSURANCE

3. The autharity citation for Part 64
continues to read as follow:

Authority: 42 U.5.C, 4001 et seq.;
Reorganization Plan No. 3 of 1878, 43 FR
41643, 3 CFR 1978 Comp., p. 329; E.O. 12127

of Mar, 31, 1579, 44 F. 18367; 3 CFR 1079
Comp., p. 376.

4. Amend §64.3 as fallows:

a. Revise the introductory text of
paragraph (a){1).

b. In the table in paragraph {a){1),
Tevise the entry for the zone symbol for
Zones B,X.

c. Revise the closing text to paragraph
{=)(2).

The revisions read as follows:

§64.3 Flood Insurance Maps.

(a] * Kk &

(1) Flood Insurance Rate Map: This
map is prepared after the flood hazard
study for the community has been
completed and the risk premium rates
have been establishad, The FIRM
indicates the risk premium rate zones
applicable in the commumnity and when
those rates are effective. The FIRM also
may indicate, at the request of the
community, zones to identify areas of
future-conditions flood hazards. The
symbols used to designate the risk
premium rate zones and future-
conditions zones are as follows:

Zang symbol

*

* " -

B, X oo Areas of moderate flood hazards or areas of future-conditions flood hazard.

* » -
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Aress identified as subject to more
than one hazard (flood, mudslide (i.e.,
mudflow), flood-related erasion) ar
potential hazard {i.e., future-conditiong
flooding) will be designated on the
FIRM by use of the proper zone symbols
in combination,

x * w® L] »

Dated: November 20, 2001,
Raobert F. Sheg,

Acting Adminjstrater, Federal Insurance and
Mitigation Administration.

[FR Doc. 01-29474 Filed 11-26—0%: 8:45 am]
BILLING CQDE 8715147

GEPARTMENT OF COMMERCE

National Oceanic and Atmospheric
Administration

50 CFR Part 300
[1.D. 110801F)

Fraser River Sockeye and Pink Salmon
Fisheries; 2001 Inseason Ordérs

AGENGY: National Marine Fisheries
Service (NMFS), National Cceanic and
Atmospheric Administration (NOAA),
Commerce.

ACTION: Inseason orders.

SUMMARY: NMFS publishes the Fraser
River salmon ingeason orders regulating
salmon fisheries in U.5. waters. The
orders were issued by the Fraser River
Panel (Panel] of the Pacific Salmon
Commissien (Commission) and
subsequently approved and issuad by
NMFS during the 2001 sockeye and
pink salmon fisheries within the U.S.
Fraser River Panel Arsa. These orders
established fishing times, aveas, and
types of gear for U.S. treaty Indian and
all-citizen fisheries during the pericd
the Commission exercised jurisdiction
over these fisheries. Due to the
frequency with which inseason orders
are issued, publicativn of individusl
orders is impracticable. The 2001 orders
are, therefore, being published in this
document to avoid fragmentation,
DATES: Each of the following inseason
actions was effective upon
announcement on telephone hotline
numhers as specified at 50 CFR
300.97(b)(1); those dates and times are
listed herein. Comments will be
accepted through December 12, 2001,
ADRPRESSES: Mail comments 1o D, Robert
Lohn, Regional Administrator,
Northwaest Region, NMFS, 7600 Sand
Paint Way N.E., BIN C15700-Bldg. 1,
Seattle, WA 98115-0070. Information
relevant to this document is available
for public review during business hours
at the office of the Regional

Administrator, Northwest Region;
NMFS.

FOR FURTHER INFORMATION CONTAGT:
David Cantillon, 206~526~4140. -

SUPPLEMENTARY INFORMATION: The treaty
between the Government of the United
States of Amertca and the Government
of Canada Concerning Pacific Salmon
was signed at Ottawa on January 28,
1985, and subsequently was given effect
in the United States by the Pacific
Salmon Treaty Act {Act) al 16 U.S.C.
3831 ei seq. : )

Under authority of the Act, Federal
regulations at 50 CFR part 300 subpart
F providé a framework for '
implementation of certain regulations of
the Commission and inseason orders of
the Commission’s Panel for U.8. sockeye
and pink salmon fisheries in the Fraser
River Panel Area. :

Ths regulations close the Fraser River
Panel Area (U.8.] to U8, sockeve'and
pink salmon fishing unless opened by
Panel regulation or by inseasen
regulations published by NMFS that
give effoct to Panel orders. During the
fishing season, NMFS may issue °
regulations that establish fishing times
and areas consistent with the
Commission agresments and inseason
orders of the Panel. Such orders must be
consisterit with domestic legal
obligations. The Regional
Administrator, Northwest Regien,
NMFS, issues the inseason orders.
Official notification of these inseason
actions of NMFS is provided by two
telephone hetline numbers described at
50 CFR 300.97(bj(1). Inseason. orders
must be published in the Federal
Register 4s soon as practicable after they
are issued. Dus to the frequency with
which ingeason crders are issued,
publication of individual orders is
impractical. Therefore, the 2001 ordess
are being'published in this docament to
avoid fragmentation. '

The following inseason orders were
adopted by the Panel and issued for U.5.
fisheries by NMFS during the 200
fishing season. The times listed are local
times, and the areas designated are
Puget Sound Management and Catch
Reporting Areas as defined in the
Washington State Administrative Code
at Chapter 220-22,

Order No. 01-01: Issued 3 p.m., July
24, 2001.

Treaty Indian Fisheries

Areas 4B, 5 and 6C: Open for drift
gillnets from 12 p.m. {(noon}j
Wednesday, July 25 until 12 p.m. (noon)
Saturday, July 28, 2001.

Order No. 01-02: Issued 3 p.m., July
27, 2001.

Treaty Indian Fisheries

Areas 4B, 5 and 8C; Extended for drift
gillnets from 12 p.m. (noon) Saturday,
Faly 28 until 12 p.m. (noori) Tuesday,
July 31, 2001. .

Order Na., 61-03: Issued 3 p.m., July
30, 2001,

Treaty Indian Fisheries

Areas 4B, 5 and 6C: Extended for drift
gillnets from 12 p.m. (noon) Tuesday,
July 31, 2001, until 6 a.;n Wednesday,
Aungust 1, 2001,

Areas G, 7 and 7A: Open to net fishing
from. 4 a.m. Tuesday, July 31, 2001,
until 8 a.im. Wednesday August 1, 2001.

All-Citizén Fisheries

Areas 7, and 7A Purse Seine: Open
from 6 a.m, until 8 p.m. Wednesday,
August 1, 2001. '

Areas 7 and 7A Gillnet: Open from 8
a.m. until 11:59 p.m, Wednesday,
August 1, 2001.

Areas 7 and 7A Reef Nat: Open from
5 a.m. until 9 p.m. Thursday, August 2,
2001,

Order No. 01-04: Issued 3 p.m.,
August 3, 2001, S

Treaty Indian Fisheries

Areag 4B, 5 and 6C: Opened for drift
gillnets from 6 p.m. Friday, August 3,
2001, until 6 p.m Saturday, Auguast 4,
2001,

Areas 6, 7 and 7A: Remain closed to
fishing. )
All-Citizen Fisheries _

Areas 7, and 7A Purse Seine: Remain
closed to fishing,

Areas 7 and 7A Gillnet: Remain
closed to fishing. L

Argas 7 and 7A Reef Net: Open from
5 am. until 9 p.m. Sunday, August 5,
2001. ,

Order No. 01-05: Issued 5 p.m.,
August 17, 2001.

Treaty Indian Fisheries

Areas 4B, 5, 6G, 6, 7 and 7A: Remain
closed to fishing,

All-Citizen Fisheries

Areas 7, and 7A Purse Seine: Remain
closed to fishing,

Ateas 7 and 7A Gillnet: Remain
closed to fishing.

Areas 7 and 7A Reef Net: Open from
5 a.1n. until 9 p.m. Saturday, August 18,
2001, and from 5 a.m. until 9 p.m.
Monday, August 20, 2001.

Order No. 01-06: Issued 1 p.m.,
August 18, 2001.

Treaty Indian Fisheries

Areas 4B, 5, 6C, 6, 7 and 7A: Remain
closed to fishing.

B




Modernizing FEMA’s Flood Hazard Mapping Program:
Recommendations for Using Future-Conditions Hydrology
for the National Flood Insurance Program (Final Report)

Introduction

The Federal Emergency Management Agency (FEMA) has designed a plan to modernize the
Flood Hazard Mapping Program that will reduce the burden on taxpayers for disaster relief and
maintain the maps as valuable resources for flood hazard mitigation. One of the most exciting
and revolutionary aspects of the Map Modemization Plan is that it will facilitate ownership of
the flood maps by State and local entities through greatly increased involvement in the flood
mapping process. This will be achieved through cooperative agreements with State or local
partners whereby FEMA will provide flood mapping funds, technical assistance, and mentoring
to the State or local partner, which will then develop and maintain all or a component of its flood
map. The proposed community agreements recognize that hazard identification and mapping
must go hand-in-hand with the responsibility of managing floodplains at the local level. By
creating a strong local program that maintains the connection between mapping and managing
flood hazard areas, the National Flood Insurance Program (NFIP) is likewise strengthened in its
ability to reduce the loss of property and life.

Many communities have promoted the use of future land-use conditions in defining hydrology
and floodplains that represent stricter land-use regulations than the minimum requirements of the
NFIP. The use of fumre-conditions hydrology is consistent with cooperative agreements,
modernizing the Flood Hazard Mapping Program, and FEMA’s desire to be flexible and
supportive of those communities that would like to implement stricter land-use regulations.

Role of State and Local Partners

FEMA'’s goals are best accomplished through partmerships with State, regional, and local
community agencics under the NFIP and within other hazard mitigation programs and activities.
With over 19,000 communities participating in the NFIP, FEMA faces a challenge in trying to
monitor floodplain development activities and conduct the necessary flood data updates in a
timely manner. Thus, FEMA must rely on local entities, with their unique knowledge of
flooding conditions and control over permitting processes, to enhance the process of flood
hazard identification. However, State and local involvement in the flood mapping process has
been somewhat limited. FEMA has, in many cases, produced the NFIP flood maps with little
community input. The responsibility to administer the NFIP regulations based on those same
maps, however, is left entirely up to the community. The result is that the flood maps are often
viewed as “FEMA maps” that often do not meet community needs. Therefore, many
communities have no sense of ownership in the maps, and they are reluctant to assume
responsibility for them.
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In developing the Map Modemization Plan, FEMA recognized this limitation was recognized
and devised a strategy designed to increase community involvement. Specifically, the Map
Modemization Plan will proactively pursue strong Federal-State-Local partnerships through a
variety of cooperative programs. Many States, communities, and other local entities, at.their
own expense, have furthered the partnership in recent years by investing considerable resources
in identifying and updating flood hazard information. The intent of the Map Modernization Plan
is to facilitate and capitalize on these efforts and coordinate them with FEMAs flood mapping
efforts rather than on an ad-hoc basis. This will result in strengthened mapping and floodplain
management programs and, thus, should reduce flood losses and disaster assistance.

Emphasis on Local Mapping Needs

The identification of local mapping needs beyond what is currently being done will also be an
important aspect of the cooperative agreements. By mapping locally pertinent information, local
ownership of the maps will be increased. Because flood conditions and hazards vary locally and
regienally, inclusion of those unique local conditions on the flood map may be wamanted. For
example, a community may find it useful to identify areas on the flood hazard maps with high
erosion hazards or floodplains based on developed/future hydrologic conditions in addition to the
standard features already depicted on the flood map.

In effect, the cooperative agreements will help FEMA maintain national standards while at the
same time providing a useful tool to the community. When communities enter into cooperative
agreements with FEMA, it will be the beginning of their acceptance of responsibility for
maintenance of the maps in the future. :

Historical Perspective on Future Conditions

Historically, flood hazard information presented on NFIP maps has been based on the existing
conditions of the floodplain and watershed. When the mapping of flood hazards was initiated
under the NFIP, the intent of the Program was to reassess each community’s flood hazards
periodically and, if needed, revise the. NFIP maps. Flood hazards may change significantly in
areas experiencing urban growth or ¢hanges in physical-conditions caused by such geologic
processes as subsidence and erosion. Budgetary constraints prevent initiating actions to update
NFIP maps with sufficient frequency. to reflect the changing flood hazards brought about by
natural and man-made changes (approximately 45 percent of the NFIP maps are at least 10 years
old, and 70 percent are 5 years or older).

As discussed in Flood Insurance Study Guidelines and Specifications for Study Conwractors”
(FEMA 37, January 1995), flood hazard determinations should be based on conditions that are
planned to exist in the community within 12 months following completion of the draft Flood
Insurance Study (FIS) report. Examples of future conditions to be considered in the context of
FEMA. 37 are public works projects,in progress, including channel modifications, hydraulic
control structures, storm-drainage systerns, and other flood protection projects. These are
changes that will be completed in the near future for which completion can be predicted with a
reasonable degree of certainty and their completion can be confirmed prior to the NFIP map
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becoming effective. By contrast, future land-use development, such as urban growth, is
uncertain and difficult to predict, and is not to be considered in the context of the FEMA 37
guidelines,

Communities experiencing urban growth and other changes have cxpressed a desire to use
future-conditions hydrology in regulating watershed development. While some communities do
regulate based on future development, others are hesitant to enforce more restrictive standards
without Federal support. In order to assist officials in such progressive communities, FEMA.
could place future-conditions flood risk data on the NFIP maps for informational purposes.

FEMA completed 2 study in 1989 (FEMA, 1989) to examine the use of future floodplain
conditions on flood hazard maps. For this study, the advantages and disadvantages of several
options were explored. The recommended option was for FEMA to incorporate future-
conditions data prepared by the commumities into NFIP maps for regulatory and insurance
purposes with reduced insurance rates within the future-conditions floodplain. The choice of
using future-conditions floodplains was up to the community that would be expected to use the
future-conditions data for floodplain management and to defend their data in case of legal
challenges. This option was never initiated possibly due to administrative and legal problems
associated with insurance rates within future-conditions floodplains., The recommendations
described later in this report avoid this problem.

Defining Future Conditions

In consideting watershed development, the term “future™ itself can be defined in several different
ways: 10 or 20 years projected into the future, for example, or the maximum development
planned for a given watershed. For the purposes of this discussion, we will consider future
conditions to be those land-use conditions shown on the carrent 2zoning maps or comprehensive
land-use plans. Future-conditions hydrology is then defined as the flood discharges that would
occur if the land-use conditions shown on the current zoning maps or comprehensive land-use
plans were realized. There are two instances where existing conditions are equivalent to future
conditions (1) no significant development is planned for an area, and (2) areas currently
developed to the extent shown on the current zoning maps or comprehensive land-use plans of
local governments within the watershed. Under these conditions, no additional hydrologic
analyses are needed.

Watershed development can include hydrologic as well as hydraulic modifications. The changes
in the watershed that can influence the hydrology and flood discharges are the increase in
impervious area and the improvements in the drainage network that accompany urbanization.
For example, as buildings and parking lots are constructed, the amount of impervious land within
the watershed increases, which increases the amount or volume of direct runoff. The
construction of storm sewers and curb and gutter streets usually cause an increase in the peak
rate of direct runoff. These modifications can have dramatic effects on the flood frequency
characteristics of a watershed, resulting in significantly increased base flood discharges and
elevations. For example, Sauer and others (1983) indicate that if a watershed is fully developed,
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the 1-percent-annual-chance (base) flood discharge is about 2.5 times the base flood discharge
under rural or undeveloped conditions.

The construction of flood detention structures can also significantly effect the flood frequency
characteristics of a watershed. Because the hydrologic effects of flood detention structurés are
very site specific and difficult to evaluate, future conditions as defined herein do not include the
construction of flood detention structures.

Hydraulic modifications are changes that are within a stream or other waterway, such as bridge
and culvert construction, fill, and excavation. Similar to flood detention structures, the effects of
projected future hydraulic modifications on flood frequency ‘are site specific and difficult to
predict and are considered beyond the: scope of this discussion. Therefore, the future hydrology
conditions discussed herein are based on future land-use conditions of the watershed, and do not
include future construction of flood detention structures or hydraulic structures.

Future land-use conditions will be based on current zoning maps or comprehensive land-use
plans and it will be the responsibility of the community to determine the level of future
development. These zoning maps or comprehensive land-use plans should go through the
normal review process and be adopted as part of the ordinances of the community, - The
community will be responsible for defending the determination of the future land use and future-
conditions hydrology.

Once the future land-use conditions are determined, the future-conditions hydrelogy based on
these projections will be determined by the community as part of their stormwater-managsment
programs. There are several hydrologic procedures for making these calculations including the
use of gaging station data, regional yegression equations and rainfall-runoff models. These
hydrologic procedures are briefly discussed in Appendix 1,

For those communities using future-conditions hydrology, a regulatory floodway could be
developed and adopted for floodpiain management. The use of a future-conditions floodway
should be described and backed by local ordinances. The future-conditions floodway would-also
exceed the minimum NFIP criteria of the floodway based on existing conditions. This is similar
to the use of an “administrative floodway” that FEMA currently map choose to map based.on the
desire of the local community. The use of 2 future-conditions floodway will not impact
insurance ratings since the floodway is specifically a floodplain management tool to be adopted
by the community. '

Uses of Flood Hazard Maps

The difterent uses of FEMA’s flood hazard maps should be considered if floodplains based on
tuture-conditions hydrology are to be used in the NFIP. Currently, two of the primary uses of
the flood hazard maps are floodplain management and flood insurance rating. If future-
conditions hydrology is shown on the NFIP maps, we must determine how these and other
purposes will be impacted. -
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Floodpiain Management

From a floodplain management standpoint, future-conditions floodplains can be used by
communities to enforce a more stringent floodplain management policy than required by FEMA.
By displaying future-conditions floodplains on FEMA maps, the community and FEMA are
alerting the public that flood hazards may increase in the future due to urban development.
Currently, many communities throughout the country develop future-conditions hydrology and
create their own maps to regulate floodplain development. This has resulted in two sets of maps
being produced for a community: future-conditions maps for local floedplain management and
FIRMs for flood insurance determinations. As a result, these progressive cormmunities do not
have a sense of ownership for the FIRMs and their resources are directed toward the future-
conditions maps. Generally, the communities are in areas that are experiencing rapid wban
growth and development, including Tucson, Arizona; Denver, Colorado; Las Vegas, Nevada;
Charlotte, North Carolina; Tulsa, Oklahoma; Dallas/Fort Worth, Texas; and the Washington, DC
metropolitan area, Details on the use of future-conditions hydrology are provided for three
cormmunities in Appendix 2.

From the community perspective, the future-conditions data would be used for mandatory
floodplain management regulations. The display of future-conditions data on FEMA maps
should provide additional support for the local community in adopting more stringent floodplain
management guidelines. The enforcement of more stringent floodplain ordinances is just one of
the ways that communities can earn credit through the Community Rating System. Details of the
Community Rating System are given in Appendix 3.

From FEMA'’s perspective, the future-conditions data would be shown for informational
purposes only; FEMA’s floodplain management compliance requirements would still be based
on existing-conditions data as described in 44CFR 60.3. In addition, 44CFR 65.6(2)(3) of the
NFIP regulations states, “Revisions cannot be made based on the effects of proposed projects or
future conditions.” However, 44CFR 60.1 provides encouragement to communities to adopt
more stringent floodplain ordinances through the statement “Therefore, any flood plain
management regulations adopted by a State or a community which are more restrictive than the
criteria set forth in this part are encouraged and shall take precedence.” The decision to show
future conditions on the FIRM would be based on the request of the community and not by
FEMA.

Flood Insurance Rating

The current procedure for flood insurance rating is that structures shown within the existing-
conditions 1-percent-annual-chance (100-year) floodplain are subject to a mandatory purchase
requirernent. Due to statutory constraints at this time, FEMA can not use future-conditions data
for flood insurance purposes. Therefore, there will be no change in the use of existing-
conditions data for establishing flood insurance rates. Through community participation in the
CRS, reduced flood insurance rates are available for those communities that enforce more
stringent regnlatory standards than required by the NFIP.
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Other Uses

In addition to the two primary uses discussed above, several other uses of the FEMA ﬂood
hazard maps exist, as discussed below. .

s Real estate professionals and property owners use the maps to detenmine the ﬂood risk
status of properties.

+ Flood map determination ﬂrms use the maps to spec1fy the location of properties relative
to the SFHA.

» The land development industry use the maps to ald in designing developments that will
be safe from flood hazards.

¢ Surveyors use the maps to prepare elevation certificates for structures.

» Engineers use the maps to consider the flood risk when designing flood mitigation
projects, such as structure elevation and relocation, buyouts, and culvert and bridge
replacements.

» Disaster and emergency response officials use the maps to prepare for flood-related
disasters; to issue wamings to those in danger of flooding; and, after a flood has
occurred, to implement emergency response activities and to aid in the rebuild and
reconstruction phase.

Federal agencies use the FEMA flood maps to meet the requirements of Executive Order No.
11988 to evaluate the potential effects of any actions they may take in a floodplain. As stated in
Executive Order No. 11988, “Each agency shail provide leadership and shall take actions to
reduce the risk of flood loss, to minimize the impact of floods on human safety, health and
welfare, and to restore and preserve the natural and beneficial values served by floodplains in

carmylng out its responsibilities for (1)'acquiring, managing, and disposing of Federal lands and

facilities; (2) providing Federally undertaken, financed, or assisted construction ‘and
improvements; and (3) conducting Federal activities and programs affecting land use, including
but not limited to water and related land resources planning, regulating, and licensing activities.”

Federal agencies typically use the existing-conditions 0.2-percent-annual-chance (500-year)
flood to plan activities in the floodplain. The propesal to include future-conditions floodplains on
FIRMs is consistent with the intent’of Executive Order No. 11988, because the existing-
conditions 0.2-percent-annual-chance {500-year) flood profile and/or floodplain boundaries will
stifl be published by FEMA,

Constraints and Benefits of Using Future-Conditions Data
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Many constraints and benefits of mapping ﬂoodplams based on future-conditions hydrology
must be considered in evaluating present mapping policies. Some of the principal constraints
and benefits of using future-conditions data are briefly listed below.

Constraints
The following are constraints of using future-conditions data on FEMA flood maps:

* A rational and reasonable link between the public heaith and safety and the resultant
land-use regulations and flood insurance raies may not exist; as a result, property owners
may object to land-use regulations and flood insurance rates based on a condition that
does not currently exist.

¢ Greater uncertainty in predicting furure land-use conditions and the associated 1-percent-
annual-chance (100-year) flood elevation, floodplain, and floodway may make the
regulatory data based on future conditions more subject to challenge.

* An increase in appeals of future-conditions }-percent annual chance (100-year) flood
elevations 1s likely and they will be more difficult to address because of the uncertainty
in determining future land-use conditions and the associated hydrology.

* Greater effort and expense will be needed in gathering data, calibrating, and using
statistical and watershed models for future conditions.

* Methodologies used to determine future-conditions flood discharges will likely differ
between communities, resulting in a less consistent and uniform nationwide program.

® Projections for land-use development may change over time, making the future-
conditions floodplain data on NFIP maps inaccurate.

» NFIP regulations may need to be updated to describe the use of future-conditions data.
* More resistance to the NFIP may result becanse of the perception that the Federal

government is seeking more restrictions on land-use regulations and infringing on land
development.
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Benefits
The following are benefits of using future-conditions data on FEMA flood maps:

= FPuture damage to structures and loss of life may be reduced because flood hazard areas
would be increased and less development would likely occur in the floodplain.

» Communities would be supported by FEMA in their use of stricter floodplain
management regulations. '

¢ More informed decisions could be made on where to locate structures near the
floodplain; for example, placing structures in an area that may eventually be in the 1-
percent-annual- chance (100-year) floodplain may be discouraged.

* Subsidies for structures constructed on risk conditions that are out of date may be
reduced. . :

» Fewer revisions to NFIP maps would be needed, thereby reducing FEMA costs in the
long term.

* The Community Rating System could be used to reduce flood insurance rates in
communities that use future-conditions data.

* Greater opportunities exist for increasing the partnership between FEMA and
communities through the FEMA Cooperating Technical Partners (formerly Cooperating

Technical Commumities) initiative, given that future land-use conditions will be
determined by the communities.

Conclusions

An evaluation of the constraints and benefits for mapping floodplains based on future-conditions
hydrology suggests the best approach is to display the future-conditions floodplains on the NFIP
maps for informational purposes. The future-conditions land use and hydrology should be
determined by the local community: This option uses the benefits of displaying future-
conditions data while minimizing many of the constraints. If a community chooses to adopt a
regulatory floodway based on future-conditions hydrology, the use of this floodway must be
supported by local ordinances.

Specifically, the future-conditions 1-percent-annual-chance (100-year) floodplain can be shown
on the FIRM in lieu of the existing-conditions 0.2-percent-annual-chance (500-year) floodplain
and labeled as Zone X (Future Base Flood) if the community desires, with no Base Flood
Flevations (BFEs) shown. BFEs would only be shown for the existing-conditions 1-percent-
annual-chance (100G-year) floodplain, or the Special Flood Hazard Area (i.e., the area inundated
by the base flood and labeled Zone AE on the flood map). The future-conditions 1-percent-
annual-chance (100-year) flood elevations would be included in the FIS report on the Flood

Future Conditions Final Report 8 November 2001

B




Profiles and in the Floodway Data Table, thus providing necessary information to the community
to meet their local floodplain management needs. The existing-conditions 0.2-percent-annual-
chance (500-year) profile would also be shown in the FIS report to meet the requirements of
Executive Order No. 11988 and provide Federal agencies information to evaluate the potential
effects of any actions they may take in a floodplain. Conversely, the community may choose to
show the existing-conditions 0.2-percent-annual-chance (500-year) floodplain on the map and
mclude the future-conditions 1-percent-annual-chance (100-year) flood profile in the FIS report.
Various other combinations to display the flood hazard data are also possible. The main point is
that FEMA and the community work together to produce the most useful maps for the
community.

An example FIS report with Flood Profile and associated FIRM is included in Appendix 4. In
this example, the future-conditions 1-percent-annual-chance (100-year) floodplain is shown on
the FIRM and the future-conditions I-percent-annual-chance (100-year) flood profile and
existing-conditions 0.2-percent-annual-chance (500-year} flood profile are included in the FIS
report. In general, it will not be feasible to show both the future-conditions 1-percent-annual-
chance (100-year) floedplain and the existing-conditions 0.2-percent-annual-chance (500-year)
floodplain on the FIRM because these boundaries are usually very close and could not be
adequately distinguished on the same map.

From a floodplain management standpoint, FEMA will continve to require regulation of
floodplain development based on the existing-conditions data, while local floodplain managers
can regulate development based on the future-conditions data. From a flood insurance
standpoint, FEMA will continue to require flood insurance for structures shown in the existing-
conditions floodplain. By labeling the future-conditions floodplain as “Zone X (Future Base
Flood),” FEMA should avoid any coofusion regarding the mandatory flood insurance
requirement, and will allow insurance policies to be purchased at the reduced rate currently
available for structures in the existing-conditions 0.2-percent-annuval-chance (500-year)
floodplain.

The FEMA Map Modemization Plan includes state-of-the-art engineering, mapping, information
management, and communication technologies. Given the substantial benefits of using future-
conditions data, FEMA should begin to display floodplains based on future-conditions hydrology
on 1ts flood maps. The user-community developed data, such as future-conditions data, will
further enhance stronger FEMA, State, and local partnerships. Clearly, mapping floodplains
based on future-conditions hydrology is an important option for participating CTPs, and it can
easily be implemented as the inventory of FIRMs are converted to digital format as new DFIRM
products. Mapping floedplains based on future-conditions hydrology is an important step to take
for FEMA to successfully modemize its mapping program.

Implementation

Map Specifications
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As part of the FEMA Map Modernization Plan, a new digital FIRM product is being developed.
The new digital FIRM product will include options that can be exercised depending on the
available data. This new digital FIRM product will include certain basic features and meet
certain minimum mapping requirements. Additional options will be included depending on the
community needs and available funding. A review of needs and available data will lead to a
time and cost estunate and a recommendation on which ‘options to exercise. Procedures for
displaying future-conditions floodplains on this digital product should be included in these new
mapping specifications, such as the appropriate layer/level to store the data, line code and weight
and other specifications described in FEMA 37.

Cooperating Technical Partners

CTP agreements provide an oppertunity for communities to get involved with the development,
review, and update of the flood hazard information shown on NFIP maps. These agreements
wil} allow for varied levels of community involvement, depending on the level of responsibility
the community is capable of and wishes to undertake. Several options that FEMA plans to
present to commmmities include: digital base map shaging; digital FIRM preparation: and
maintenance; hydrologic and hydraulic data development, mapping and review; and risk
assessment. As a part of these agreements, an option could be for communities to show the
future-conditions I-percent-annual-chance (100-year) floodplain on the NFIP flood map in
addition to the existing-conditions - I-percent-annuat-chance (100-year) floodplain. The
communities would develop and map the data, provide it to FEMA,; in turn, they would receive a
useful tool for risk assessment and flood hazard mitigation. FEMA is supports the use of future-
conditions floodplains for floodplain management within the community.

Revisions

Because mapping future-conditions floodplains would be implemnented on a community level,
the maps will maintain consistency within community boundaries, regardless of how many map
panels the comrmumity encompasses. When FEMA receives future-conditions data from
communities, the data could be easily incorporated at the time of the digital conversion to the
new digital FIRM product. Alternatively, communities that require flood hazard updatés can
submit future-conditions data to be incorporated with the existing-conditions data updates for the
digital FIRM conversion.  Displaying future-conditions data will increase community
involvement in the NFIP and help FEMA build stronger partnerships with communities. If these
communities are involved at the beginning of the digital conversion process, they will have a
stronger sense of ownership of the maps since they will have input to what kind of data are
shown on their maps.
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Once the future-conditions floodplains have been included on a community’s flood hazard maps,
all flood insurance studies, restudies, and revisions will incorporate the future-conditions
hydrology that the community bas determined. FEMA will minimally review these locally
developed data and wil} include the data in all map updates. FEMA will continue to issue
Letters of Map Amendment and Letters of Map Revisions Based on Fill for structures and
parcels of land to determine whether they are in or out of the existing-conditions floodplain.
This procedure can be expanded to determine if they are in or out of the future-conditions
floodplain when that data are shown on the NFIP maps.

Rule Making

Before future-conditions data and floodplains may be displayed on FIRMs and in FIS reports,
FEMA must modify pertinent sections of the NFIP regulations to incorporate several new
definitions. To begin with, Section 59.1, entitled, “Definitions” must be modified to include
“future-conditions hydrology,” which would be defined as

...the flood discharges associated with projected land-use conditions based on a
community’s zoning maps and/or comprehensive land-use plans and without
consideration of projected future construction of flood detention structures or
projected future hydraulic modifications within a stream or other waterway, such
as bridge and culvert construction, fiil, and excavation.

In Section 59.1, “future-conditions flood hazard area,” or “future-conditions floodplain,” would
be defined as “the land area that would be inundated by the I-percent-annual-chance (100-year)
flood based on future-conditions hydrology.”

Finally, Paragraph 64.3(a)(1) of the NFIP regulations, entitled “Flood Insurance Maps,” includes
a list of flood insurance zone designations shown on FIRMs. FEMA must modify the list to
expand the definition of Zone X to include “areas of future-conditions flood hazard.”

All of these changes to the regulations are necessary in the implementation of displaying the
future~-conditions floodplains on the FIRMs.

Outreach

An initial draft of this report was sent for review to approximately to FEMA Headquarters and
Regional Office staff, the Technical Mapping Advisory Council, and the Association of State
Floodplain Managers. We incorporated the comments received from these reviewers in a revised
version of the draft report, which was posted on the FEMA Flood Hazard Mapping website and
referenced in the Proposed Rule published in the Federal Register on Fune 14, 20081, at 66 FR
32293. On that date, FEMA invited interested parties to submit written comments to the Rules
Docket Cletk, Office of General Counsel, on or before August 13, 2001. All comments
submitted during that comment period were considered in preparing this final version.
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Appendix 1
Procedures for Determining Future-Conditions Hydrology
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Although it is our recommendation to use future-conditions data developed by communities,
FEMA should provide guidelines and specifications for the development of future-conditions
hydrology to be used by communities and/or study contractors that are not currently using such
data. General guidelines are described below; in addition, appropriate appendices will be
developed for FEMA 37 to document these procedures.

To begin with, engineers should work with planners and local officials and use local zoning
maps and comprehensive land-use plans to estimate the amount and types of future development
within a given watershed. The most significant factors that will affect hydrologic calculations is
the amount of impervious area and the improvements in the drainage network that are expected
to eventually exist within the watershed. These two factors generally increase flood discharges.
After carefully determining the projected development factors, engineers shonld generally follow
the guidelines currently provided in FEMA 37.

FEMA 37 outlines procedures for determining flood discharges for gaged and ungaged
watersheds. For ungaged watersheds, both regional regression equations and rainfall-runoff
models are consideted reasonable methods.

Ungaged Streams
Regional Regression Equations

For ungaged streams, study contractors and revision requestors can use published regional
regression equations, such as those developed by USGS, to determine base flood discharges
where the equations are applicable. Regression equations have been developed by USGS for
urban areas in about a dozen states. The most frequently-used measure of urbanization in these
regression equations is the percentage of impervious area in the watershed. The current USGS
regional regression equations, for rural and urban areas, are given in the USGS National Fiood
Frequency (NFF) Program (Jennings and others, 1994).

For those areas of the country that do not have locally-developed urban regression equations,
engineers may use methods described in Sauer and others (1983) to adjust for the effects of
urbanization. These urban regression equations, which are applicable nationwide, are included in
the NFF program and are based on seven watershed parameters. These parameters are
contributing drainage area, channel slope, 2-year 2-hour rainfall, basin storage, basin
development factor, percentage impervious area, and peak discharge for an equivalent rural
drainage area in the same hydrologic area. The urbanization factors are the basin development
factor, a measure of improvements in the drainage system, and impervious area measured as the
percentage of the watershed that is impervious to infiliration. The equivalent rural peak
discharge is estimated from the applicable rural regression equations described by Jennings and
others (1994). The percentage of impervious area and the basin development factor for future
conditions can be estimated and input to equations developed by Sauer and others (1983) 1o
obtain flood discharges for future land-use conditions.
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Rainfali-Runoff Models

Several different rainfall-runoff modeling techniques can also be used to determine fiiture-
conditions hydrology. For example, HEC-1 and TR-20 are two frequently-used computer
programs that are used to develop flood frequency estimates for the NFIP. These models consist
of many hydrologic and hydraulic components, most importantly, the percentage of impervious
area and the loss rate. The percentage impervious area in a watershed is the amount of land that
is covered by rooftops, parking lots, and sidewalks, for example, where rainfall loss is the
amount of rainfall that does not produce randff. In urban watersheds, for instance, losses oceur
as a result of several processes, including interception, depression storage, and infiltration.
Interception is the part of the rainfail that is blocked by’ such things as trees, vegetation, and
buildings. Depression storage occurs as rainfall is trapped in small puddles by surface
depressions; it eventually evaporates‘into the atmosphere. Infiltration occurs as water passes
through the ground surface and fills the pores of the underlying soils. Impervious areas and
runoff losses are important factors in hydrologic calculations.

The HEC-1 hydrologic computer model simulates a rainfall event for a given watershed and
determines the amount of rainfall runoff produced. To calculate losses, the model has four
methods to choose from: uniform loss rate, the Holtan formula, the Green and Ampt model, and
the Soil Conservation Service (SCS) curve number technique. The TR-20 computer model uses
the SCS curve number technique to calculate runoff. This technique is an empirical method that
separates total losses from rainfall, based on seil types, hydrologic conditions, and land-use
practices, such as commercial, industrial, and residential areas. HEC-1 and TR-20 are both
single event models that compute direct runoff hydrographs resulting from any synthetic or
actual rainstorm. Runoff hydrographs are routed through siream channels, reservoirs, and
combined at sub-watershed confluences to determine the discharge for a watershed, By varying

the input data based on projected development, engineers can use any of these rainfall-runoff
models to determine future-conditions discharges.

McCuen (1989) describes & procedure for adjusting peak discharges for given future conditions
based on changes in runoff curve number, percentage of impervious area and percentage of
hydraulic channel length modified. This procedure is part of the chart method described in the
1975 version of Technical Release 55 (TR-55) of the Natural Resources Conservation Service
(formerly the Soil Conservation Service).
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Gaged Streams

Bulletin 17B, Guidelines for Determining Flood Flow Frequency (IACWD, 1982) can be used to
determine flood discharges for existing conditions (both rural and wrban conditions). For
watersheds subject to urbanization, one must determine that the annual peak discharges were
collected during reasonably constant land-use conditions before applying Bulletin 17B
techniques. McCuen (1993) describes several statistical tests for determining whether flood data
are homogeneous and suitable for frequency analysis. Various approaches for adjusting flood
discharges for gaged streams are discussed below,

Rural flood discharges estimated using Bulletin 17B can be adjusted to future conditions by
using the regression equations developed by Sauer and others (1983) that were described earlier.
If the annual peak discharges were collected prior to any urbanization, then the flood discharges
estimated from Bulletin 17B can be input to the equations developed by Sauer and others (1983)
as the equivalent rural discharge.

McCuen (1989) describes a procedure for adjusting a flood record where the data were collected
during changing land-use conditions. This procedure consists of first adjusting each annual peak
discharge to rural conditions and then adjusting each discharge to current urban conditions based
on the percentage of the watershed urbanized. This procedure could be used to adjust each
annual peak discharge to some future urbanization condition. Bulletin 17B procedures could
then be applied to the peak discharges that were adjusted to future conditions to get the flood
frequency estimates.

Use of Confidence and Prediction Limits

There is uncertainty associated with flood discharges for a given frequency from any hydrologic
procedure and confidence and prediction limits are used to quantify this uncertainty, Different
approaches are used in defining these limits depending on whether the frequency estimates are
made using gaging station data, rainfall-runoff models or regional regression equations.
Confidence limits are used with gaging station data and rainfall-runoff models and prediction
limits are used in regression analysis. Confidence and prediction limits define an interval that
will enclose the tme flood discharge a given percent of the time. For example, there is 2 50
percent chance that the true flood discharge will lie between the upper and lower 50-percent
confidence or prediction limits.

Because some communities prefer to use future-conditions hydrology to regulate development in
the floodplain, confidence and prediction limits can be used to determine if there are significant
differences between existing- and firture-conditions flood discharges. If there are no significant
differences, then use of future-conditions hydrology can be justified within the existing
regulatory constraints of the NFIP. Guidelines on determining what constitutes a significant
difference need to be defined.
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Procedures for defining confidence limits for flood discharges from analyses of gaging ‘station
data are given in Appendix 9 of Bulletin 17B. Confidence coefficients defining the confidence
limits for flood discharges are approximated by the non-central t distribution based .on the
exceedance probability, confidence level, weighted skew coefficient, systematic record length
and the standard normal deviate. The confidence coefficients define the number of standard

deviations that the upper and lower confidence limits are above the mean of the logarithms of the
annual peak discharges. . :

Procedures for defining confidence limits for rainfall-runoff models, such as HEC-] and TR-20,
are given in the U.S. Army Corps of Engineers EM 1110-2-1619 dated August], 1996. For these
models, Bulletin 17B procedures are.used for defining confidence limits with the systematic
record length estimated on the basis of engineering judgement. For example, rainfall-runoff
models calibrated to several events recorded at gaging stations in the watershed are assumed to
have an equivalent record length of 20 to 30 years. Given the equivalent record length;, the

procedures described above for gaging station data can be applied to flood discharges estimated
from rainfall-runoff madels.

Procedures for defining both confidence and prediction limits for regression equations are
described in several textbooks, such as Montgomery and Peck (1982). Confidence limits as
defined in regression analysis pertain to an interval about the mean response from the regression
equation for an observation used to calibrate the equation. Prediction limits pertain to an interval
about a prediction for a future observation. Therefore, prediction limits are more appropriate for
measuring the uncertainty when estimating flood discharges for an ungaged site.
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Appendix 2
Selected Communities Using Future-Conditions Hydrology

Three communities in particular that are regulating floodplain development based on future-
conditions hydrology are Fairfax County, Virginia; Plano, Texas; and the Denver Urban
Drainage and Flood Control District, Colorado. These communities have proven to be proactive
m managing their floodplains and are regulating to several other higher standards than the NFIP
requires, in addition to future-conditions hydrology. They are all participants in the CRS and are
receiving credit for their activities by reduced flood insurance premiums. A detailed discussion
of the actions of these communities follows.

Fairfax County, Virginia

Fairfax County is an example of a metropolitan area that has experienced significant urban
development due to its proximity to Washington, D.C. The population of Fairfax County has
grown tremendously over the years: 41,000 in 1940; 360,000 in 1966, and is estimated at
approximately 800,000 today. In the late 1960s, the foreseen urban growth of the county led
officials to be concerned with carefully planning future development to ensure optimum land
use. The County also recognized the significance of flooding risks in developing land-use plans.
They were specifically concemed with the increased flooding risks associated with rapid land
development. In an effort fo establish guidelines to develop optimum land-use plans, Fairfax
County, in cooperation with the City of Alexandria, Virginia, supported a study by the U.S.
Geological Survey (USGS) entitled, "Effects of Urban Development on Floods in Northern
Virginia”, USGS Water-Supply Paper 2001. This study provided an engineering methodology
for estimating the increase in flood probabilitics as watersheds change from natural conditions to
fully developed areas. This tool gave the community a reasonable technological basis for
controlling [and development in the floodplain.

USGS Water-Supply Paper 2001, written by Daniel G. Anderson, explains the methodologies
used to develop l-percent-annual-chance (100-year) flood discharges for future waiershed
conditions. The “Anderson Method,” as it has been coined, explains that there are five
independent variables required to perform the caiculations: the size, length, and slope of the
watershed, which can be measured from maps; and the percentage of impervious area and type of
drainage system, which is estimated for future conditions. This method provides the procedure
that can be used to calculate 1-percent-annual-chance (100-year) flood discharges based on
future watershed conditions. In fact, the USGS used this methodology in Fairfax County’s initial
Flood Insurance Studies to produce flood maps in the 1970s.

Since the late 1870s, when floodplain management ordinances were adopted, Fairfax County has
been regulating development based on future-conditions hydrology. The maps that were
produced by the Anderson Method take future watershed development inte account; today,
developers are given their choice of methodologies to caleulate I-percent-annual-chance (100-
year) flood discharges and delineate the associated floodplains. The Anderson Method, the SCS
method, and the Rational formula (for small watersheds) are the different methods that the
County allows. The “future” development is based on the County’s Comprehensive Plan
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Density, the master land-use plan for the County that was developed in accordance with Virginia
law.

For floodplain management purposes, Fairfax County uses the maps that were produced by the
USGS and others, rather than the NFIP maps; they only consult the FIRM for insurarice rating
purposes. Additionally, the County maps provide a much: ‘better level of detail than the FIRMs
do—with 2-foot contour interval and 1” = 100" horizontal scale, ficodplain management i$ much
more efficient.

In addition to future-conditions hydrology, many of Fairfax County’s other floodplain
management regulations exceed the minimum standards set forth by the National Flood
Insurance Program. For example, 2 minimum vertical elevation of 18” above the BFE, and a 15’
horizontal setback from the floodplain-is required for new construction. In addition, the County
is a Level C community (no defined floodway or V Zone) in their floodplain management
ordinances; however, they have a mare restrictive 0.1’ dllowable rise in BFE for fill placed
anywhere in the floodplaip, rather than' the 1.0 allowable rise criteria for a floodway delineation
(Level D). Finally, FEMA guidelines currently direct that floodplains be developed for
watersheds that are one square mile (640 acres) in area or larger; Fairfax County, on the other
hand, regulates watershed development and establishes floodplains for watersheds 70 acres in
area or larger. All of these factors illustrate the County s comtitment to sound ﬂoodplam
management and land-use practices.

An example of increased flooding hazards as a result of watershed development is Four Mile
Run in the adjoining Arlington County. Contributing drainage areas that discharge into Four
Mile Run fall within the corporate limits of Fairfax and Arlington Counties, as well as the Cities
of Falls Church and Alexandria, Virginia. Recognizing the increasing flooding risks associated
with the rapid development of the metropolitan area, the Army Corps of Engineers designed a
flood control project, consisting mainly of concrete channels. The project was federally funded,
in exchange for a regional flood control plan that prohibited any new construction within the
contributing watersheds that would increase the base flood élevations at all.

Fairfax County, within the Washington, DC metropolitan ares, is a community that has
developed rapidly and continues to do'so. The County has proven to be proactive in floodplajn
management, recognizing that urbanization greatly influences flooding conditions. ° By
regulating to higher standards than the NFIP requires, including future-conditions hydrology,

they have proven to establish a successful floodplain management program with the goal of

protecting its citizens from the disaster of flooding. By participating in the CRS, they are
additionally benefiting the citizens by qualifying for reduced flood insurance rates to reflect their
floodplain management activities.

Future Conditions Final Report 18 Novernber 2001

N




City of Plano, Texas

The City of Plano is a rapidly developing suburb of Dallas, Texas: in 1990, the population was
100,000 and it is approximately 210,000 today. The City began regulating floodplain
development based on higher standards than the NFIP requires in the late 1970s. During the
1980s, Flood Insurance Studies were performed for many of the City’s large streams. Following
that, the consultant that performed those studies provided calculations for future-conditions
hydrology based on master land-use plans to the City, and those discharges were used to regniate
floodplain development by the City. Today, developers are required to use the future-conditions
discharges in the analysis of their projects, and must provide the associated floodplain to the
City.

Using the maps that developers provide, the City regulates floodplain development based on
futare-conditions hydrology. Remarkably, they do not allow any new construction in the
floodplain at all. For new construction, the City requires a minimum of 2 feet of freeboard
between the future-conditions flood elevation and the first floor of a structure, located outside
the floodplain. For new subdivisions, for example, the City requires all of the lots that are in or
partially in the floodplain to be dedicated to the City as part of an open-space agreement, or it
can be dedicated to the Homeowners’ Association. There is no private ownership of the
floodplains in the City of Plano.

The City of Plano is a Level C community in floodplain management ordinances. However, the
City regulates floodplain development with a no-rise requirement: any new development in the
{loodplain must not cause any rise in flood elevation. An exception to this requirement is
containment on the property of the developer. The new construction can cause a rise in flood
elevation, but only if it is mitigated within the developers’ property boundaries.

Interestingly, the City places a restriction on chanmel construction as weli. For the major
streams, including White Rock Creek, Rowlett Creek, and Spring Creek, any project must
preserve flood storage at any given cross section. Therefore, the cross sectional area can not be
decreased at all for any project. For the smaller iributaries within the City, a 15% reduction in
storage is allowed. Additionally, channels can not be constructed with complete concrete lining;
however, concrete bottom lining with earthen sides is permitted.,

The City of Plano is another example of a community that is regulating floodplain development
to higher standards than the NFIP requires. Future—conditions hydrology, no-rise in flood
elevations for new construction, additional freeboard requirements, and restrictions on channel
designs are several examples of activities that the City has undertaken to protect its citizens from
flood losses, while benefiting them financially through the CRS.
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Urban Drainage and Flood Control District, Denver, Colorado

The Denver, Colorado metropolitan area is another examiple of a region that has experienced
significant urban growth throughout the past several decddes. Since 1969, the population - has
grown by about 800,000 people, and the total population today is estimated to be 2.2 million.

The Urban Drainage and Flood Contrél District (UDFCD) was established by the Colorado State
Lgislature in 1969, for the purpose 'of assisting local govemments in the Denver, Colorado
metropolitan area in assessing their drainage and flood control problems. UDFCD has
Jurisdiction over a 1,600 square mile area, which includes the City of Denver, as well as parts of
5 swrrounding counties and all or parts of 33 incorporated cities and towns.

UDFCD has been developing flood hazard information based on future-conditions hydrology
since the early 1970s, as a response to the rapid growth of the area. - Future conditions of the
watersheds are determined by the master land-use plans for the areas. In its Master Planning
Program, UDFCD develops hydrology for both existing and future conditions, but maps only the
future-conditions 1-percent-annual-chance (100-year) floodplain. In its Flood Hazard “Area
Delineation Program, UDFCD develops and maps future-conditions hydrology only. The maps
produced by the UDFCD have considerable detail: 1 = 100” horizontal scale, with two-foot
contour intervais, allowing communities to manage their floodplains effectively.

For recent and future studies, UDFCD requires that the Colorade Unit Hydrograph Procedure
(CHUF) be used in determining the existing-conditions 1-percent-annual-chance (100-year)
flood discharges and the future-conditions 1-percent-annual-chance (100-year) flood discharges
for individual subbasin analyses. The CUHP is a hydrologic method that that was developed
based on data collected in Colorado. . For subbasin combination and flow routing, the SWMM
model is used.

UDFCD has the authority to regulate floodplain development through its Floodplain
Management Program; however it has chosen not to do s0. Instead, it encourages communities
in its jurisdiction to adopt their own floodplain mandgement ordinances, with assistance
provided by UDFCD. UDFCD provides model ordinances to the communities and encourages
floodplain management to higher standards than the NFIP requires, inchuding fumre-condmons
hydrology.

Most communities served by UDFCD have adopted floodplain management ordinances based on
future-conditions hydrology. Furthermore, UDFCD encourages new construction to be elevated
12 to 18 inches above the future-conditions base flood elevation. Some communities have
additionally implemented stricter floodway standards, for example, a 0.5-foot allowable increase
in water surface elevation.

UDFCD has allowed each community to successfully use future-conditions hydrology for

floodplain management purposes. By providing technical assistance to local governments,
UDFCD has proven to be a great benefit to this urbanizing area.
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Appendix 3
Description of the Community Rating System.

The NFIP provides federally backed flood insurance to property owners in communities that
participate in the Program. Upon entering the Program, communities are required to adopt and
enforce floodplain management ordinances with minimum standards for construction in flood
hazard areas. The standards were established to provide guidance to community officials to
ensure that any new construction will not cause flooding hazards to increase. Throughout the
history of the NFIP, we have found that most communities follow these minimum standards to
regulate floodplain development; however, many place higher restrictions on development in the
floodplain, and exceed the minimum requirements set forth by the NFIP.

The Community Rating System (CRS) was established to recognize these communities that are
regulating to stricter standards than the NFIP requires. In addition, the CRS provides an
incentive for communities to do more than fulfill the minimum requirements because it reducing
flood insurance premium rates based upon ratings for different activities. It is a voluntary
program and was established to support communities by accounting for activities that: (1) reduce
flood damage to existing structures, (2) manage areas of flood hazard that are not mapped in the
NFIP, (3) protect new buildings to standards that exceed minimum NFIP requirements, (4) help
insurance agents obtain flood data, and (5) help people obtain flood insurance.

By reducing the communities’ insurance premiwm rates, the CRS rewards communities that are
doing more than meeting the minimum NFIP requirements to help their citizens prevent or
reduce losses from floods. Additionally, the CRS provides financial incentives for communities
to initiate new flood protection activities. The goals of the CRS are to prevent or reduce flood
losses, facilitate accurate insurance rating, and promote the awareness of flood hazards.

The CRS Schedule is broken down into four categories of floodplain management activities for
which communities can receive credit. These categories include: (1) Public Information, (2)
Mapping and Regulations, (3) Flood Damage Reduction, and (4) Fiood Preparedness.

Under Category 2, Mapping and Regulations, activities are credited that provide increased flood
hazard protection against new development. Such activities include providing additional flood
hazard data than what is shown on FIRMs, preserving open space, enforcing higher regulatory
standards, and managing stormwater. These activities all work toward the CRS goals of
reducing flood damages and facilitating accurate flood insurance rating,

In providing additional flood data, there are many activities for which a community can receive
credit. These include: providing a floodplain for streams that are unstudied by FEMA, providing
base flood elevations for areas that are shown on the FIRM as unnumbered A or V zones, or
mapping floodplains based on techniques that exceed FEMA’s guidelines, such as by future-
conditions hydrology, among others.
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Appendix 4
Example Flood Insurance Study Report and Map Materials

The following example materials are included in this Appendix:

» FIS Report Narrative — Only those sections of narrative and tables that change due to
inclusion of future-conditions -1-percent-annual chance (100-year) flood information is
shown. The parts of sections. of narrative that change as 2 result of inchuding future-
conditions information are shown in bold and undertined.

e Table 2 — Summary of Discharges

* Table 7— Floodway Data

* Flood Profiles

¢ Flood Insurance Rate Map
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3.0 ENGINEERING METHQODS

For the flooding source studied in detail in the community, standard hydrologic and
hydraulic study methods were used to determine the flood hazard data required for this
study. Flood events of a magnitude which are expected to be equaled or exceeded once
on the average during any 10-, 50-, 100-, or 500-year period (recurrence interval) have
been selected as having special significance for floodplain management and for flood
insurance rates. These events, commonly termed the 10-, 50-, 100-, and 500-year floods,
have a 10-, 2-, 1-, and 0.2-percent chance, respectively, of being equaled or exceeded
during any year. Although the recurrence interval represents the long-term average
period between floods of a specific magnitude, rare floods could occur at short intervals
or even within the same year. The risk of experiencing a rare flood increases when
periods greater than ] year are considered. For example, the risk of having a flood which
equals or exceeds the I-percent-annual-chance (100-year) flood in any 50-year period is
approximately 40 percent (4 in 10), and, for any 90-year period, the risk increases to
approximately 60 percent (6 in 10). The analysis reported herein reflects flooding
potentials for the flood events stated above based on conditions existing in the
community at the time of compietion of this study, In addition, the future-conditions

1-percent-annual-chance (100-vear) flood is reflected in this study. The future-
conditions floodplain is based on land use described in community zoning

ordinances and delineated on community zoning maps. Maps and flood elevations
will be amended periodically to reflect future changes.

3.1 Hydrologic Analysis

Hydrologic analysis for existing conditions were carried out to establish the peak
discharge-frequency relationships for each flooding source studied in detail affecting
the county. In addition, hvdrologic analysis was carried out for the future-

conditions 1-percent-annual-chance {100-year) flood,

The hydrelogic model for the Perkeonin Creek and its tributaries in Sample
County was developed using the NRCS Technical Release 20 (TR-20)

(Reference 2). An existing condition TR-20 model was first developed using the
current landuse/land cover conditiops in the watershed. The existing-condition

database was obtained by digitizing data supplied by local planning agencies

into a Geographic Information System (GIS). In addition, a future condition

database for land use was developed for the watershed based on community
zoning maps supplied bv the local planning sgencies. Aerial photography and

ficld investigations were also used to verify the database.

The TR-20 existing-condition model was calibrated by reproducing flood
hydrographs for four historical events at the stream gage. Peak rate of
discharge. runoff volume, and hydrograph shape were the parameters used for

calibration and verification. In addition, TR-20 simulated flows compared
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within 18% to discharge from the frequency analysis based on procedures in the
Interagency Advisory Committee for Water Data Bulletin 178 (Reference 3).

After calibration, The TR-20 ¢xisting-condition model was run for the 2-, 10-,

50-, 100-, and 500-year events using 24 hour rainfall values from the National
Weather Bureau Technical Paper No. 40 (Reference 4). In addition the future-

conditions 1-percent-annial-chance ( 100-vear) flood event was run through TR-
20._The future watershed condition was based on land-use conditions in the

watershed reflected in the community zoning maps. Land cover was determined
fram field investirations.. The resulting flood discharges were then used in

USACE HEC-RAS (Reference 30) to generate water-surface profiles.

A summary of the drainage area-peak discharge relationships for the streams studied
by detailed methods are shown in Table 2, “Summary of Discharges.”

FLOODPLAIN MANAGEMENT APPLICATIONS

The NFIP encourages State and local governments to adopt sound floodplain management
programs. Therefore, for each study, FEMA pgenerally provides existing-conditions 1-
percent-annual-chance (100-year) flood elevations and delineations of the existing-
conditions 1-percent-annual-chance (100-year) and 0.2-percent-annual-chance (500-year)
floodplain boundaries and regulatory floodway to assist in developing floodplain
management measures. For this study, in response to request by the community, the
future-conditions 100-year floodplain boundary was delineated on the FIRM
(Exhibit 2) instead of the existing-conditions 0.2-percent-annual-chance (300-vear)
floodplain boundary. Hewever, in order to comply with Executive Order No. 11988,
the existing-conditions 0.2-percent-annual-chance (500-year) flood elevations are
available from the Flood Profiles (Exhibit 1).

Floodplain Boundaries

To provide a national standard without regional discrimination, the existing-conditions
1-percent-annual-chance (100-year) flood has been adopted by FEMA as the base flood

for floodplain management putposes. For this study, the future-conditions 1-percent-

annual-chance (100-vear) flood was emploved in'stea'g of the existing-conditions 0.2~ .

percent-annual-chance [Sﬂﬁ—x; ear) flood to indicate additional areas of flood risk in the
community. For the streams studied by detailed méthods, the existing- and future-

conditions 1-percent-annual-chance (100-year) floodplain boundaries have been

delineated using the flood eleviations determined at each cross section. Between cross
sections, the boundaries were interpolated using topographic maps, photogrammetric
methods and previously printed FISs (References 41, 116,117 and 130).

For the flooding sources studied by approximate methods, the boundaries of the
existing-conditions 1-percent-annual-chance (100-year) floodplain were delineated
using the previously printed FISs (References 28 and 29).
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The existing- and future-conditions 1-percent-annual-chance (100-year) floodplain
boundaries are shown on the FIRM (Exhibit 2). On this map, the existing-conditions 1-
percent-annual-chance) (100-year) floodplain boundary corresponds to the boundary
of the areas of special flood hazards (Zones A and AE) and the future-conditions 1-
pexrcent-annual-chance (100-year) floodplain boundary correspends to the boundary of
areas of projected special flood hazards (Zone X). In cases where the existing- and
future-conditions 1-percent-annual-chance (100-year) fioodplain boundaries are close

together, only the existing-conditions 1-percent-annual-chance (100-year) floodplain
boundary has been shown on the FIRM (Exhibit 2). Small areas within the floodplain

boundaries may lie above the flood elevations but cannot be shown due to limitations of
the map scale and/or lack of detailed topographic data.

For the streams studied by approximate methods, only the existing-conditions 1-percent-
anaual-chance (100-year) floodplain boundary is shown on the FIRM (Exhibit 2).

Floodways

Encroachment on floodplains, such as structures and fill, reduces flood-carrying capacity,
increases flood heights and velocities, and increases flood hazards in areas beyond the
encroachment itself. One aspect of floodplain management involves balancing the
economic gain from floodplain development against the resulting increase in flood hazard.
For purposes of the NFIP, a floodway is used as a tool to assist local communities in this
aspect of floodplain management. Under this concept, the area of the existing-conditions
1-percent-annual-chance (100-year) floodplain is divided into a floodway and a
floodway fringe. The floodway is the channel of a stream, plus any adjacent fioodplain
areas, that must be kept fres of encroachment so that the l-percent-annual-chance
(100-year) flood can be carmied without substantial increases in flood heights. Minimum
Federal standards limit such increases to 1.0 foot, provided that hazardous velocities are
not produced. The floodway in this study is presented to local agencies as a minimum
standard that can be adopted directly or that can be used as a basis for additional floodway
studies.

The floodway presented in this study was computed for certain stream segments on the
basis of equal conveyance reduction from each side of the floodplain. Floodway widths
were computed at cross sections. Between cross sections, the floodway boundaries were
interpolated. The results of the floodway computations are tabulated for selected cross
sections (Table 7). The computed floodway is shown on the FIRM (Exhibit 2). In cases
where the floodway and existing-conditions l-percent-annual-chance (100-year)
floodplain boundaries are either close together or collinear, only the floodway boundary is
shown. In_addition_to the existing-conditions 1-percent-annual-chance {180-vear)
flood elevations and floodway, the future-conditions 1-percent-annual-chance (100-

year) elevations without the floodway is shown in Table 7.

5.0 INSURANCE APPLICATIONS
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Zone X

Zone X is the flood insurance rate zone that cotresponds to areas outside the 500-
year floodplain, areas within the existing-conditions 0.2-percent-annual-chance (500-year

floodplain), areas between the existing-conditions and future-conditions 1-percent-
annual-chance (100-year) floodplain boundaries. and to areas of 1-percent-annual-chance

(100-year) flooding where average:depths are less than:1 foot, areas of 1-percent-annual-
chance (100-year) flooding where the contributing drainage area is less than 1 square mile,
and areas protected from the 1-percent-annual-chance (100-year) flood by levees. No base
flood elevations or depths are shown within this zone.

6.0 FLOOD INSURANCE RATE MAD
The FIRM is designed for flood insurance and floodplain management applications.

For flood insurance applications, the map designates flood insurance rate zones as described in
Section 5.0 and, in the existing-conditions 1-percent-annual-chance (100-year) floodplains
that were studied by detailed methiods, shows selected. whole-foot base flood elevations or
average depths, Insurance agents use the zones and base flood elevations for existing
conditions in conjunction with information on structures and their contents to assign premium
rates for flood insurance policies.

For flocdplain management applications, the map shows by eross-hatching and symbols, the
existing- and future-conditions 1-percent-annual-chance (100-year) floodplains.
Floodways for the existing-conditions 1-percent-annual-chance (100-year) flood event and
the locations of selected cross sections used in the hydravilic analysis and floodway
computations are shown where applicable.

The current FIRM presents flooding information for the entire geographic area of Sample
County. Previously, separate Flood Hazard Boundary Maps and/or FIRMs were prepared for
each identified flood-prone incorporated community and the unincorporated areas of the county.
This countywide FIRM also includes flood hazard information that was presented separately on
Flood Boundary and Floodway Maps, where applicable.’ Historical data relating to the maps
prepared for each community are presented in Table 8, "Community Map History.”

TABLE 2. SUMMARY OF DISCHARGES

FLOODING DRAINAGE PEAK DISCHARGES (cfs)
SOURCE AND AREA 10-YEAR  50-YEAR 100-YEAR 500-YEAR
LOCATION {(sq. miles) EXISTING FUTURE
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PERKIOMEN CREEK
At confluence with
The Schuylkill River
At a point approxi-
mately 0.63 mile
upstream of con
fluence of Norma
Run

At confluence of
Tributary A to
Perkiomen Creek

At USGS gage No.
01473000 at
Graterford
Downstream of
confluence of Swamp
Creek

Upstream of
confluence of Swamp
Creek

At 2 point approxi-
mately 350 feet
upstream of Kratz
Road

Upstream of
confluence of Unami
Creek

Upstream of
confluence of Deep
Creek

Upstream of
confluence of
Macoby Creek

Upstream of Church
Road

Upstream of
confiuence of
Hosensack Creek

362.0

2039

2912

279.0

2050

150.6

142.8

05.0

89.0

71.0

378

17.0
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29,350

27,350

27,550

25,500

17,500

13,060

13,000

7,000

6,200

5,000

4,250

2,220

41,600

38,250

38,250

38,000

29,000

21,300

21,300

12,150

10,850

2,200

8,000

4,350

27

47,000

42,700

42,700

41,000

35,850

26,800

26,000

15,650

14,100

11,450

10,150

5.600

54,000

48,200

48,260

47,200

44,200

36,000

35,500

22,000

£9,200

13,600

13,400

7,500
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32,700

32,560

52,500

52,500

52,500

43,750

45,000

29,100

24,700

20,100

16,800

9,50
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