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CHAPTER 1

L ]

I

INTRODUCTION AND PURPOSE

INTRODUCTION

Flooding within areas of the cities of Reno and Sparks and Washoe County has been
a recurring problem for many years. Qur most recent experience with flood damage
occurred in July of 1990 during a strong localized thunderstorm in the Lemmen
Valley area, Prior te that event, the floods of 1986 focused community attention
an the probiem of flood control and storm drainage. In 1983, debris flows on
Ophir Creek caused extensive property damage and loss of life. Major flooding
events in the Truckee drainage have occurred periodically in recent history with
significant occurrences in 1907, 1528, 1937, 1950, 1955, and 1963.

In addition to historical concerns about flood damage and disruption to
transportation and commerce, today we are faced with two additional constraints
in the evaluation of feasible soTutions to the problem. Water quality aleng with
the related issues of wetlands creation/preservation and environmentally
appropriate channel treatment, have collectively become a significant issue in
the evaluation of what facilities are required to convey and possibly treat storm
water and low flow drainage to the Truckee River. As a second constraint,
extensive development has created competition between the siting of flood control
facilities and the commercial uses of land. Many opportunities for solving
regional flood control preblems will be lost to currently planned development
efforts.

Recently the U.S. Army Corps of Engineers (USCOE) initiated pre-engineering

design activities for preparatien of the General [esign Memorandum for the

Truckee Meadows Project. This project is intended to reduce flooding problems
atong the main channel of the Truckee River. This project will generate a
requirement for funding of the local share of the project cost and may have a
significant impact on the Tocation and cast of regional flood control facilities.

Recegnizing the seriousness of the various problems associated with flood control
an¢ the need for coordirating regional facilities planning with the Truckee
Meadows Project (USCOE); Washoe County, in cooperation with the cities of Reno
and Sparks, retained Kennedy/Jenks/Chilton to develop a concept Tlevel flood
control master plan and an approach for the organization and funding required to
implement the Truckee Meadows Project and the recommendations resulting from the
regional planning effort.

The scope of the planning study and repori, in accordance with the contract,
includes:

. The preparation of a conceptual level flaod control master plan for
Washoe County to provide an estimate of the overall program cost and
to establish the general level of long term capital needed early in
the planning process.

Organizational regquirements. Determine the functions and
responsibilities necessary for the effective implementation of
the master plan and develop a consensus on the organizational
approach to be used. _

Based on the evaluation of local
funding requirements to implement the Truckee Meadows Project
(USCOE), regional fload control facilities, local drainage
facilities, operations and maintenance needs, and water
quality maintenance and treatment facilities (NPDES);
recommend a funding approach and any required legislative
actions needed to implement the funding approach
recommendation.

STATEMENT OF PoLicy anND GoaLs

It is stated in NRS 543.020 that the policy of the State of Nevada, along with
Washoe County and the cities of Reno and Sparks, is (by inference) "to cooperate
with the United States and its departments and agencies,...., in preventing loss
af 1ife and property, disruption of commerce, interruption of transportation and
communication and waste of water resulting from floods, and in furthering the
conservation, development, utilization and disposal of water.®

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

It is also the objective of this plan to use the identified projects to enhance
the community environment to the maximum extent feasible and to create
opportunities for the multiple use of floodways including recreation, non
vehicuiar transportation, and environmental preservation.

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

. A financial and instituticnal approach to meeting local obligations
resulting from the Truckee Meadows Project (USCOE).

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

J Development of aliernative plans describing flood control
facilities, and selection of a recommended plan.
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CHAPTER 3

define high range estimates for the implementation of the Flood Control Master
. . iy . g g ]

RECOMMENDED PROGRAM AND COST SUMMARY

The Concept Level Flooed Control Master Plan provided planning estimates for
regional facilities to convey the 100 year flood. These facilities assume future
development conditions as described in the current draft of the area master plans
for development. These planning estimates identified capital program needs for
ali of Washoe County totalling Two Hundred Sixty Nine Million Dollars
{$269,000,000). A breakdown of the capital improvement program (CIP) elements
by geegraphic Tocation is provided in Figure 1 below.

Figure 1

Concept Level Flood Control Master Plan
CIP Program Costs by Area

*Q_u Program Total Budget = $269 Million

Ingline Village {28.3%)
{ § 78.8 Million )

North Valleys {23.8%;)
{ § 64.2 Million )

Truckee Meadows (45.5%)
(& 122.7 Million )

* Does not inclode USCOE Truckee Meadows
Froject or Local Drainage improvements

Details of the planning estimate values are presented in Table 1 at the end of
this section. In this table, program costs are presented by drainage basin and
summarize the detailed facilities presented in Chapter 4.

It should be understood that these estimates are based on structural solutions
to conveying and or detaining flood flows for the identified drainages. Neither
Kennedy/Jenks/Chilton nor the Technical Advisory Committee are recommending an
overall approach of structural improvements. The estimates are intended only to

The organizational approach for implementing the flood control master plan, which
will be selected during current deliberations on regional governance structure,
may have an impact on program costs and responsibilities. For a more complete
discussion of the organizational approaches considered in this planning effort
and a description of the consensus recommendation of the technical advisory
committee, see Volume II.

To better understand the scope of program activities contemplated in the concept

Tevel plan and their potential cost to area residents, the fellowing utility rate
example for residents of the Truckee Meadows has been developed.

CAPITAL IMPROVEMENTS

The concept Tevel flood control and storm drainage master plan has identified
capital improvement needs for the Truckee Meadows of One Hundred Twenty Two
Million, Seven Hundred Thousand Dellars ($122,700,000). The majority of the
regional flood control facilities that benefit the Cities of Reno and Sparks are
located in Washoe County as indicated in Table 1. A breakdown of costs
associated with this program element are shown in Figure 2 below. These costs
are in addition to the propesed Corps of Engineers sponsored Truckee Meadows
Flood Control project which is currenily estimated to have a local cost share
requirement of Forty Million Dollars ($40,000,000).

Figure 2

Concept Level Flood Control Master Plan
CIP Program Costs

‘._.onmm Meadows Breakdown

For Regional Facilities
Total CIP Budget = $ 122.7 Miliion

Admin/Legal (5.5%)
Eng/Const Mgmt (16.5%) it

RN
N
O &M ({1.1%) RN

* Does not include USCOE Truckee Meadaws
Project or Local Drainage Improvements
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METHOD OF FUNDING

TABLE 1

A review of existing legislative authority has led to the recommendation that the
primary source of funding for flood control and storm drainage be utility service
charges lavied against all property served by the drainage systems of the three
agencies.

Regardless of whether or not a regional flood centrol agency or Washoe County
assumes responsibility for flood contrel and storm drainage, the impact of
service charges would be similar. An estimate of ihe cost impacts resulting from
implementation of the program can be made based on data developed by the Washoe
County Planning Department.,

Assuming an equivalent residential unit (ERU) approach to billing for service,
the following total billable units can be identified.

Eguivalents

Dwelling Units 70,000
Commercial 100,000
Vacant and Other 40.000
Total Biltable Units 210,000 *

*Estimated from County mmcw1mﬂ:ﬁnmd Information System (GIS)
database.

With this number of billable units, the monthly service charge would be:

Annual Expenditure Level {$ Millions) Monthly Char
Regional Programs

12.0 $4.76

Local Programs
4.6 $1.83
TOTAL: $ 6.59

Drainage service charges in this range are common throughout the country., In
many areas, charges are approaching $10.00 and more per month for the average
single family home (ERU)}.

The service charge levels indicated could be reduced even lower through the use
of Tocal assessment districts, new development construction and impact fees. The
effect of using these additional funding techniques could be to Tower service
charges by 10 to 15 percent. Even without this reduction, the estimate service
charge rates indicate that funding of the needed flood control and storm drainage
program for the area is feasible.

Again, it should be understood that neither Kennedy/Jenks/Chilton nor the
FTechnical Advisory Committee are recommending an overall approach of structural
improvements. The estimates are intended only to define high range estimates for
the implementation of the Flood Control Master Plan capital improvement program
and will be revised to reflect the actual recommended facilities in the next
phase of the project.

SUMMARY OF CAPITAL IMPROVEMENT COSTS
COST (in Thousands of Dollars)

AREA® WASHOE RENO
LTO1 43315 0
NVO1 31655 3565
PVO1 430 0
PV0?2 3755 0
$503 4295 0
$505 2835 0
TMO1 5060 0
TMO3 75 0
TMO4 295 2660
TMOS 0 1290
THO7 250 0
TMOS 1105 0
TMO9 695 0
TM12 535 0
TM17 2280 0
TM22 70 1040
™24 5430 275
TH25 4955 0
TH27 12220 0
TM28 3310 0
TM29 5225 0
TM31 585 0
VEO3 375 0
VE06 815 0
Wyo1 7330 0
NORTH €O 2015 0
WMSP VAL 50 0
T0TAL 139020 8770

SUMMARY OF OTHER COSTS

SPARKS JOTAL

2280
1110
5705
4955
12220
3310
5225
815
375
815
7330
2015

[ ]
{ad
COoOODOOOOoOOoOOOOOOOO0OQLoOLOOLOLLOLOOOC

]
a2

148020

COST (in Thousands of Dollars)

SPARKS TOTAL

TYPE WASHOE REND
CAPITAL . 139020 8770
CONTINGENCIES_(40%) 55608 3508
08M (C1) (2%) 2780 175
ENG/CONST (30%)" 41706 2631
ADMIN/LEGAL (10%) 13902 877
TOTALS 253016 15961

230 148020
92 59208

5 2960
69 44406
23 - 14802

419 269396

" See Table 3 {page 6) and Figure 4 (page 7) for area definitions.

¥

Percentage of Capital Cost
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The existing drainage facilities were evaluated for their adequacy to convey the
100-year discharge. This was accomplished by estimating the discharge at each
element location and comparing that discharge to the capacity of that element.
The discharge estimates were made using a regional analysis to develop only
approximate discharge values. Additional information on the methods used tfo
develop the discharge and system capacity estimates, is contained in Volume II
of this report.

WATER QuaiiTy CONSIDERATIONS .
Purpose

Poliutant loads from urban stormwater runoff have become a major cause of
degradation of receiving water quality in many parts of the United States.
Control of the quality of stormwater discharges to the Truckee River is important
for maintenance of its high quality waters and protection of regional water
supplies. The Washoe County 208 Water Quality Management Plan, adopted by Reno,
Sparks and Washoe County in 1978, identified urban stormwater runoff as the
second highest priority poeliution source to the Truckee River (1). With the
completion of the upgrade and expansion of the Reno-Sparks Wastewater Treatment
Plant, control of urban runoff has now taken first priority.

Federal regulations, requiring permitting of stormwater discharges under the
National Pollutant Discharge Elimination System (NPDES) and development and
implementation of stormwater management programs, were promulgated at the end of
1990, In anticipation of these requirements, Washoe County, with the Cities of
Reno and Sparks and the Nevada Department of Transportation as co-permittees,
requested and received an NPDES permit to discharge stormwater to the Truckee
River and its tributaries. The permittees are reguired to “formalize a
stormwater management program that effectively reduces the amount of pollutantis
entering receiving waters to the maximum extent practicable" (2}.

As pari of the Concept Level Flood Control Master Plan, the communities have a
responsibility to address water quality issues as well as an opportunity to
combine water quality controls with both structural and nonstructural flood
controls in a cost-effective manner. The purposes of the Water Quality Element
of the Concept Level Flood Control Master Plan will be to identify the major
water quality issues associated with flood waters, define the communities’
responsibility for stormwater quality controls and incorporate water quality
control into the various flood control measures that are recommended in the
Master Plan. The capital cost estimates presented in the Concept Level Masier
PTan do not directly address water quality requirements but the contingency item
in the estimates is intended to include these requirements.

Relationship To Other Programs

It is expected that the Water Quajity Element of the Master Plan will identify
and evaluate many of the same best management practices (BMPs} and stormwater
quality control measures that are evaluated as part of the development of a

Mﬁcﬁsimwmﬂ zm:mmmam:ﬁ vxomﬂms zmdg benefit voﬁr u«omwmam. -
The Master Plan will focus on BMPs and stormwater quality measures that relate
to the control of flood waters. The NPDES Stormwater Management Program will
include these measures but will also need to address: control of non-stormwater
discharges, such as industrial discharges, spills and illegal connections;
industrial compliance and inspection; enforcement of ordinances; and
implementation of monitoring programs. These additional activities may not be -
relevant to the Master Plan; however, if the County has responsibility for these
activities in areas outside the Cities of Reno and Sparks, it may make sense to
incorporate them in the Master Plan for scheduling and budgeting purposes.

Fublic information and education is another area where coordination of efforts M
will benefit both the Master Plan and the NPDES Stormwater Management Program.
This 1is described in more detail below. _

Major Water Quality Issues

Typical water quality characteristics of stormwater that can have detrimental
impacts on receiving water gquality include: suspended solids and sediment;
biochemical and chemical oxygen demand; nutrients such as phosphorus and
nitrogen; trace metals, especially lead, cadmium, copper and zinc; oil and
grease; bacteria; chlorides; and sometimes toxic chemicals. Many of the
potential pollutants tend to be in a particulate form and or are attached to and
carried by sediments.

The 1983 Washoe County Urban Stormwater Management Program report (3) presented
estimates of pellutant Toads from urban stormwater runoff, agricultural runoff
and the Reno-Sparks Wastewater Treatment Plant to the Truckee River. The primary
constituents of concern were suspended solids, chemical oxygen demand {COD),
phospherus, nitrogen and lead. At that time, urban runoff was estimated to
contribute 29 percent of the suspended sediment, 23 percent of the COD, 3 percent
of the nuirients, and 100 percent of the Tead in amnual Toads to the Truckee
River from man-infiuenced sources above Vista. The report predicted that in the
future, following improvements to the treatment plant and urbanization of
agricultural lands, urban runeff would contribute 73 percent of the suspended
solids, 63 percent of the COD, 28 percent of the nutrients, and 100 percent of
the lead.

———— bty i, —_— J——

Based on these findings, it appears that the contrel of suspended soiids
discharges to the viver should be a high priority of water quality contreols
associated with the Master Plan. Reductions in suspended solids loadings would |
also achieve significant reductions in the adsorbed fractions of other
pollutants, especially trace metals. :

Type Of Hater Quality Controls

Structural Controls. Many of the mwﬂcnw:wmg facilities. proposed in the Master

Plan for controlling flood flows, such as detention basins and channels, can also
be designed to conirol water quaiity, particularly sediment loads. Detention




basins located in upstream areas of the watersheds can be effective for removing

that have not been revegetated can generate large sediment Toads to nearby
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basins for removal of sediments
from high flows. Detention basins located in Tow-lying areas of the watersheds
can be designed to allow sufficient detention time for settling of suspended
solids during small storm events. Removal of solids and other pollutants can be
enhanced by adding vegetation. A permanent pool added to the detention
facilities, may be suitable for use as infiltration basins, which would reduce
the volume of stormwater discharged to downstream channels as well as reduce
pollutant Joads.

Flood contrel channel designs should be considered which reduce flow velacities
and allow seltling of solids during small storm events. Possible channel
treatments for this purpose include maintaining a natural channel bottom with
vegetation and creating channel grade controls. Vegetated channels will alsa be
more aesthetically pleasing and acceptable to the community, as well as providing
natural habitat. However, channel widths may need to be increased to maintain
sufficient capacity for peak flows. It may not be feasible to control velocities
in channels situated on the steeper fringes of the county.

For larger, infrequent storm events, the purpose of control measures in channels
should be to minimize the creation of sediment loads. Channel designs should
include proiective measures such as rip rap, concrete or fabric mats to prevent
erosion during high flows.

The control structures described above will need continual maintenance to remove
sediment and debris and to harvest vegetation. The level of maintenance required
for effective water quality control will likely be greater than that usually
performed fer fleed control purposes only.

Other types of structural contrels, such as infiltration trenches, dry wells,
water quality inlets, grassed swales, filter strips and porous pavement may be
considered by the County as part of the NPDES Stormwater Management Program.
However, they are typically more effective for centrolling runoff from small
areas and would not be appropriate for incorporaticn into regional facilities.
They also do not perform well in cases where runoff contains large amounts of
sediment. Diversion of dry weather or “first flush® flows to treatment
facilities is another effective measure for reducing pollutant loads to receiving
waters and should be considered as part of either the Stormwater Management
Program or the Master Plan. This type of structure does not appear to be
compatible with any of the structures proposed for flood control purpaoses.

Nonstructural Controls. The types of nonstructural controls that should be
included in the Master Plan include: 1) ordinances that control erosion and
transport of sediments from construction sites and newly developed areas and Z2)
public education. Other nonstructural BMPs, such as street sweeping, catch basin
cieaning and control of illegal discharges and emergency spills may be addressed
in the Stormwater Management Program.

Regulation of development will be an important means of controlling stormwater
runoff quality as well as quantity. Regulations related to water quality include
erosion controls during construction and provision of onsite detention
facilities. Heavy rains and flood flows in construction areas and developments

nfm:mW; mwmwAmzsmms:mmwmma. mmmcdmﬁﬂozm and ordinances will need to be reviewed,
revised and developed in conjunction with other public entities, and the
responsibilities for enforcement will need to be defined.

Public education and information programs developed as part of the Master Plan
will need to focus on water quality issues and the role of the individuals in
controlling pellution at the source. The public should be educated on the
sources of pollution as well as the impacts on the environment. Alternatives for
i1legal dumping of automotive fluids and hazardous household chemicals will need
to be discussed and made available and convenient. The public information
program will also be needed to build support for the costs of providing water
quality controls. It would be beneficial for the public information program to
be combined with the program being developed as part of the Stormwater Management
Plan, as many of the same issues will be addressed.

RECOMMENDED FACILITIES

Utilizing the 100-year discharge estimates and the results of the drainage system
inventory, regional watercourses within the plan area were evaluated for flood
control needs. The flood control facilities identified are structural solutions
to flood control which may not prove to be the optimal solution. The final
flood control master plan will evaluate various structural and nonstructural
sotutions and present the recommended optimal solutions. This plan presents the
structural solution which should also represent the upper cost limit for each
stream or region.

Types of Facilities
The type of flood control facilities evaluated include:

. Detention Basins. Detention basins were wutilized where
opportunities for construction of conveyance systems downstream are
limited because of existing development or where detention at that
location would 1ikely result in a system wide benefit (i.e. Dry
Creek detention facility could benefit Baynton STough and Steamboat
Creek and possibly the Truckee River).

. Debris Basins. Debris basins were sited on streams which were
identified as having a potential for producing significant amounts
of sediment and debris with the 100-year discharge. These basins
were needed to assure that downstiream conveyance facilities were not
obstructed by sediment and debris.

. Channels. Channels were used to many locations to either convey the
100-year discharge to a Togical point of conclusion or to capture
flow and convey flow for discharge into a detention basin. Two
basic channel types were used for cost estimation purposess; earthen
channels with rock rip-rap erosion protection and concrete lined
channels. With the final master plan, vegetative, natural and other
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populations served by these transportation facilities. Existing
development may have minor drainage deficiencies or sparsely

PO Ll ares JEO 0 gogqing, ou ese deticlencies may not
be cost effectively resolved with regional flood control facilities.
Some limited flood control improvements may be warranted where the
improvements will resuit in significant damage potential reduction
or improved public safety. Flood hazard studies may be warranted in
many of these areas to identify flooding hazards and provide the
communities with floodplain management tools for use in regulating
future development. Drainage provinces were included in this
category.

Level 3. A level 3 area contains only sparse -improvements and
transportation facilities which only serve a small number of people.
Damage to these facilities should not isolate the majority of users
since other exit and entrance routes are available. Regional fload
control facilities would not be cost effective in Level 3 areas. No
hydrologic amalysis or flood control facilities planning is to be
conducted at this time. Many of these areas will need to be re-
evaluated in the future with the preparation of Concept Level Flood
Control Master Plan updates. 23 of the 37 drainage provinces were
included in this category.

Figure 7 is an index of the more detailed maps of the Truckee Meadows and other
Level 1 areas which have been identified as being in need of regional flood
controt facilities. Figures A-1 through D-7 identify the concept level
facilities plan schematic. These facilities are the basis for the capital

improvement costs presented in Table 1.
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