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SECTION ONE

Introduction and Planning Overview

1.1 PURPOSE AND SCOPE

On August 23 2003, in response to a lowsuit filad on behalf of Washoe County seeking
judicial review and declaratory judgment regarding the Regional Planning Governing
Board’s certification of Renc’s annexalion program, the cities of Sparks and Reno and
Woashoe County agreed to abide by the Program of Annexation Sellement Agreement
[“ASA”).  The solient points oullined in the medigied ASA dllow the cities 1o adopl new
annexation progroms, seek exdensions o current Programs of Annexation, modifications 1o
the Truckee Meadows Service Areo ("TMSAY) boundaries to incorporate unincorporated
areo within each city’s sphere of influence thet will receive public services and facilities in
the Ruture, and finally, enhanced Facility planning by all parties. The setlement agreement
conditions were formulated inte amendments to the regional plan. The Regional Planning
Governing Board formally adopted the regional plan amendments by Resclution 0603 in
luly 2006.

Since July 2006, the local governments have sought to comply with the new goals and
policies of the Regional Plan. The primary stipulation is the identification of a Future Service
Areo ["FSA”) based upon a population forecast range and development of service and
facility plans to support the long term growth on land within the FSA and TMSA. The
services and facilifies are to be provided concurrent with the impacts associated with growth
and development.

The City of Sparks contracted with Stantec Consulfing Inc. in June 2007 to prepare «
Conceptual Facility Master Plan for the City of Sporks TMSA/FSA in accordance with the
Regional Plan requirements. The facility plan addresses water supply, ireatment and
distribution; wastewater collection and treatment; reclaimed water use; flood control; and
iransportation. Stantec’s scope of work wos augmented to include a complete transportation
plan that will be integrated into the Sparks Master Plan. This project received the majority of
its funding from the Regional Water Planning Commissicn’s Regional Water Management
Fund. Figure 1.1 illustrates the Sparks TMSA/FSA which collectively defines the study area
boundary. The City of Sparks staff also divided the study area into six (6] individual Pricrity
Service Arec ["PSA") boundaries. These areas are also shown in Figure 1.1.

1.2 CONCURRENCY

In accordance with the ASA and the Regional Plan, Sparks, Reno and Weashoe County must
establish concurrency standords that are consistent for all jurisdictions. Concurrency requires
that public facilities and services necessary to support development be available “concurrent’
with the impacts of development. The facilities and services subject 1o these requirements
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include water, wastewater, flood control and roads, although parks, schools, and solid
. waste could have been included in this list. A Concurrency Management Working Group,
made up of representatives from cll three local governments, defined the term "Concurrency”
in a draft document titled Concurrency Management Principles, dated Jonuary 11, 2007.

This document also describes the key elements of a facility plan as follows:

“foch facility plan must (i) include provisions regarding funding and limelines, (ii]
include an assessment of all responsible alternatives to additional capital investment
fsuch as resource conservation, efficient design, and so forth), {iii) identify which
focilities are required to address existing deficiencies, (iv) identify which facilities are
required for new development, ond {v) which facilities are required to address both
exisfing deficiencies and new development.”

The Conceptual Facilily Master Plan prepared for the City of Sparks TMSA/FSA includes oll
of these key elements. This plan, coupled with the Sparks Master Plon elements that address
land use, housing, transportation, infrastructure, conservation, recreation and open space,
will guide Sparks in achieving future growth that is sustainable and creates desirakle arecs
to live, work and play.

1.3 REGIONAL COORDINATION

. The City of Sparks TMSA/FSA Conceptual Facility Master Plan has been prepared in
coordination with the facility planning completed for the City of Reno and Washoe County
porticns of the TMSA. The general format and grid mopping system astablished in the Reno
and Washoe County facility plan documents has been replicated in the City of Sparks
facility plan to ease the review and information retrieval process. These facility plans all
have been prepared ot o “30,000foo0t” level lo provide the agencies and the Regional
Waler Planning Cemmission {"RWPC") with the required information on facilities, services
ond costs in order to implement a regicnally-coordinated plan for funding and consiruction
of these facilities. Figure 1.2 illustrates the Sparks, Reno and Washoe County portions of the
TMSA and FSA for the City of Sparks as of June 2007. The TMSA land area calculation for

each jurisdiction is shown in Table 1.7.

TABLE 1.1 LAND AREA ALLOCATIONS BETWEEN TMSA BOUNDARIES

Total Area incarporated Area TMSA/FSA Area
TM5A {Square Miles) {Squara Miles) {Square Milas)
Sparks 127 34 23
Reno 162 102 60
Woashoe County 6,542 6,542 23

Source:  GAS shape files TMSAQ507 provided by the City of Sparks; incorporoted jurisdiction boundary files provided by the Washoe
County, Regicnal Mopping Committee; Stantec Consulting, Inc.
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1.4 PLANNING APPROACH

The following opproach was developed in coordination with the City of Sporks staff to
project future infrastructure needs for water, wastewater, flood control and transportation:

»  Utilize existing facility planning documents provided by the City of Sparks ond other
reference material to develop an understanding of the bockbore infrasiructure and
projected facility needs.

+ Utilize development plans for major master planned projects where more defailed
information is avcilable for existing and planned infrastructure.

+ Utilize the City of Sparks TAZ forecast of population, units and employees at full build-
out of the TMSA/FSA to generate waler demands, wastewater flows, reclaimed woter
reuse and conceptual level facility plans for the backbone infrastructure, including flood
control and transpariation.

+ Uilize the 2004-2025 Washoe County Comprehensive Regional Water Management
Plan prepored by the Regional Water Planning Commission and Washoe County
Department of Water Rescurces dated January 2008.

+ Utilize the Truckee Meadows Water Authority ("“TMWA”] 2005-2025 Waler Resource
Pian for significant information regarding ovailable water resources and forecasting
methedology that might affect the analysis, dated March 2003.

+ Reference the TMSA/FSA Waler, Wastewaler and Flood Management Facility Plon
prepared by Eco:logic fer the City of Reno, Washoe County and the Regional Water
Planning Commission, dated June 2007,

o Utilize the Water and Wastewater Facility Plans on Indusirial Zone Lands along the
Lower Truckee River within Washoe County, Final Report prepared by AGRA, dated
August 2000.

+ Utilize the Spanish Springs Water Facility Plan prepared by the Washoe County
Department of Water Resources dated 2003,

+ Relerence the Washoe County Comprehensive Plan, Dralt Warm Springs Area Plan
prepared by Washoe County, dated January 2007.

+ Reference the Washoe County Amendment to Warm Springs Ranch Wastewalsr
treatment Plan Facility Plan prepared by Eco:logic, amended August 2006.

« Lhilize the Spanish Springs Vaolley Water Reclamation Facility Plan prepared by Stantec
Consulting Inc., dated September 2005.

+ Utilize the Vista-Prater Sewer Interceptor Facility Plan prepared by Summit Engineering,

dated January 2005.
+ Reference the City of Sparks Effluent Reuse System Overview prepared by AMEC, dated
August 2004.
Drah Cily of Sparks TMSA/FSA Conceptual Facility Master Plan January 11, 2008
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Utilize the Effluent Reuse Infill Project Feasibility Study prepared by AMEC, dated
January 2005.

Utilize the Boneyard Flat Effluent Storage Draft Report prepared by AMEC, dated
November 2004.

Utilize the City of Sparks Drainage Master Plan prepared by Manhard Consulting, dated
August 2006.

Utilize the D'Andrea Drainage Master Plon prepared by Manhard Censulting, dated
August 2006.

Utilize the Draft Washoe County Regional Flood Control Master Plan Framework
prepared by WRC, Inc., doted July 2005.

Utilize the Drainage Master Plan for Sun Valley, Washoe County, Nevada prepared by
SEA, Inc., dated April 1997; Addendum {0133-95-1}.

Utilize the Spanish Springs Valley Flood Control Master Plan, Washoe County, Nevada
prepared by Harding ESE, dated January 2001,

Utilize the Storm Drainage Master Plan The Foothills at Winglield Springs prepared by
Wood Rodgers, dated February 2004,

Utilize the 2030 Regional Transportation Plan dated November 18, 2004.
Utilize the Regional Transportation Improvement Program dated Cctober 20, 2006.

Utilize the Regional Tronspertation Commission Memorandum dated September 13,
2007 entided, “Review ond Discussion of Long Range Planning.”

Utilize the Regional Rood Impact Fee System General Administrative Manual and
Capital Improvements Plan, 4" Ed., dated December 3, 2007.

Utilize the Nevada DOT Statewide Transportation Improvement Program, 2007-2010
(Amended 11/27,/06).

Uiilize the Vista Boulevard Corridor Study prepared by Solaegui Engineers, daled
March 2007.

Utilize the East Truckee Canyon River Plan prepared by the Cily of Sparks, dated March
2007,

Utilize the Traffic Analysis Update tor Copper CanyonVista Propesty prepored by
Solaegui Engineers, daled February 19, 2007.

Utilize the Tracy-Clark Properties Area Flan prepared by The Pianning Center, dated
QOctober 7, 2005.

Develop planning level cost estimales for the infrostructure.  The estimales of demand,
flow and cost have been allocated to the priority service areas.

Provide a comparison of potential water demands against potentially available water
resources by priority area.

Draft City of Sparks TMSA/F5A Canceptuel Facility Master Plan T Jonuary 11, 2008
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1.5 DESCRIPTION OF STUDY AREA

The Cily of Sparks Concepiual Facility Master Plan study area encompasses approximately
127 square miles. It includes the incorporated City of Sparks and portions of
ynincorporated Washoe County west of Pyromid Highway ond east of Vista Blvd. The City
of Reno’s incorporated boundary abuts Sparks on the west and south sides. For planning
purposes, the City of Sparks identified six (6) priority service areas. Priority Service Areo 1
encompasses the incorporated cily boundaries. Priority Service Area 2 includes much of the
developable land east of Vista Blvd. and adjacent to I-8C. The Priority Service Area 2
boundoary extends to the Tracy Interchange. Priority Service Area 3 generally includes the
unincorporated Washoe County land on the west side of Pyramid Highway. Priority Service
Area 4 includes the land north and east of Wingfield Springs. Priority Service Area 5 is
located in the far upper eastern portion of the TMSA. Finally, Priority Area 4 is located in the
center of the study arec and predominately includes land owned by the United States of
America (Bureau of land Management).

Figure 1.3, Land Ownership by Major Category, illusirates the magnitude of private versus
public ownership within the study area. There are approximately 33,520 recorded parcels
collectively amounting to approximately 81,478 acres. While the publicly owned parcels
account for only 10% of all parcels, the combined acreage of the public porcels accounts for
37% of the study area land. The growth projections prepared by the City of Sparks assume
development on a portion of the publicly owned parcels.

The vast majority of land area within the incorporated city [Priority Service Area 1) is buil-
out. The developed density in the City of Sparks is approximately 3.29 persons per acre.
The Regional Plan policies promote new development at 4 persons per acre. Priority Service
Area 3, encompassing unincorporated Washoe County development east of Pyramid
Highway, contains the second highest established population. The land area in Priority
Service Areas 2, 4 5 and 6 is predominately vacant. Table 1.2 summarizes the general
choracteristics of each Priority Service Area.

FABLE 1.2 SPARKS TMSA/FSA STUDY AREA CHARACTERISTICS BY PRIORITY SERVICE AREA, 2005
Year 2005

Priocity Service Area Acras Population Residential Units Employaes
1 23,579 77651 30,975 48,807

2 12,387 0 0 0

3 3,735 2,775 1,110 570

4 5,627 530 212 15

5 10,665 0 0 35

P 25,483 T 220 88 0

Totol 81,478 81,176 32,385 49,437

Source: City of Spurks TAZ Populotion Estimates and Projaction Spreudsheet; Stantec Consubing, Inc.
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The Conceptual Facility Master Plan evaluates the presence of existing focilities and
proposes additional facilities to accommodate future demand based on projected growth.
This evaluation is applied to the entire study area for the years 2030 and full build-out
(ossumed ot 2095) and also to individual PSAs for the sama time frames.

1.6 POPULATION FORECAST

This conceptual facility plan has been prepared to cover the TMSA and FSA as defined by
the City of Sparks. Subsection 4.3.1 of the Settlement Agreement specified the population
forecast range data for 2030 that was to be used by each entity as the forecast for their
jurisdiction. A value of 4 people per acre for the urban areas of Reno and Sparks was
established based on historic development patterns. The population forecast divided by 4
determines ths total allowable acreage within the portion of the TMSA and FSA under the
jurisdiction of each respective entity. Table 1.3 below identifies the population forecast
range that is to be used in preparing the City of Sparks TMSA/FSA Conceptual Facility
Master Plan.

TABLE 1.3 POPULATIOMN FORECAST USED TQ DETERMIME RESPECTIVE PORTION OF THE TMSA

Population 2030 2030
Populalion Increase Prajection  Projection

All numbers Incracse 2004 per yaar with with

in thousands 1980 2000 per year  Populatian {recont historic rocent

{1000s) Cansus Census {histaric) Estimate trend) trend trend

Reno 101 180 395 199 4.75 302 323

Sparks 41 66 1.25 82 4.00 15 184
Unincorporated

Washoe County 52 K 205 102 225 155 161

by ;5]“"“ County 194 339 7.25 383 11.00 572 669

County Regional Governing Board and City of Reno, Case Ne. CV02.03469, page 4.

Source: Truckee Meodows Regional Plonning Agency, Seitlement Agreement {Pregrom of Annexation], County of Washoe vs. Washoe

Stantec cbtained an Excel spreadshest from the City of Sparks that identified the projected
dwelling units, population, and employment figures for selected years and full build out. The
spreadsheet was a biproduct of the growth forecast model prepared by the Regional
Transportation Commission [“RTC*) with significant planning input by the City of Sparks
staff. Stantec also received a digital copy of the Geographic Information Systems {“GIS”)
shape file of RTC's Traffic Analysis Zone (“TAZ"). The build-cut projections provide the best
available estimate of what the long term need for facilities might be in order to satisty the
concurrency requirement of the ASA.  Siantec reviewed the information provided by RTC
with the City of Sparks staff to confirm its accuracy prior to using the dota as the basis for
this water, wastewater, reclaimed water, fleod control and transportation facility planning
effort. According to the information provided by Sparks staff, the population in 2002 was
75,142 persons [based on an estimate of 30,057 dwelling units); o total of 42,722
employees; and a total of 3,039 hotel rooms for the enfire study area.

Dreft City of Sparks TMSA/F5A Conceptyal Facility Master Flan
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The population projections developed by Sparks staft was based on planning level analysis
of the TMSA/FSA area coupled with the Regional Plan policy of planning for 4 persons per
developable acre. Stantec utilized available topographic contour intervals to create slope
and hillshade GIS shape files in aorder to quantify the suitoble areas for new development
based on slopes less than 30 percent. According to the acre values, there is approximately
25,568 developable acres in Priority Areas 2 through &. Based on the land area of
approximately 57,899 acres within these priority areas, 44 percent would be considered
developable based on the slope analysis. Figure 1.4 identifies the locations of the
developable land in addition to the publicly-owned parcels. It is readily apparent thaot
Priority Areas 2, 3, 4 and 3 can easily accommodate the projected growth.

A few of the TAZ polygons cross Sparks/Washoe County jurisdictional boundaries in the
upper west area near priority area 3. However, there is nothing in the model to distribute
existing development between the two entities. In order to prevent a double counting of
projected units, the City of Sparks stalf revised their estimates of population, dwelling units
and employees to reflect only the portion of future growth that is anticipated to occur within
the City of Sparks. The population projections for the years 2030 and full build-cut are
shown in Figures 1.5 and 1.6.

As previously discussed, the TAZ boundaries do not always follow jurisdictional boundaries.
This is also the case with the PSA boundaries. In order to identify future population,
residential units and employees by priority area, Stantec utilized GIS to integrate the
Regional Transportation Commission TAZ data and the City of Sparks Pricrity Service Area
shope hles. There are approximately sixteen {16] TAZ's that cross over PSA boundaries.
Stantec used aerial photography, the parcel base and assessor data to distribute the
projected population, units and employees at both the year 2030 and build-out between the
individual priority service areas. The information provided in tables 1.4 and 1.5 below is
our "best guess” on the appropriate distribution between priority areas and was developed
as a base for the facility planning and cost estimales.

TABLE 1.4 2030 PROJECTED POPULATION, UNITS AND EMPLOYEES BY PRIORITY SERVICE AREA,

SPARKS TMSA/FSA
Priority

Service Areq Acres Population Residential Units Employeas
1 23,579 . 128473 51,389 . Bo40d4

2 12,387 16,288 6,515 36,196

3 3,735 3,845 1,544 2,522

4 5,627 2,488 @95 o

5 10,6635 413 165 35

6 25,483 15,510 6,204 125

Total 81,478 167,035 66,814 119,282
Drakt City of Sparks TMSA/FSA Conceptual Facility Master Plan Janvary 11, 2008
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Source: City of Sparks TAZ Populakion Eslimates snd Projection Sprearishest: Siontee Cansulling Ine. According fin} the
information in Table 1.4, the population in the Sparks TMSA/FSA is anticipoted to increase
from 75,142 persons in 2002 to 167,035 persons by the year 2030. This projected
growth represents an average annual increase of approximately 4.3 percent. Table 1.5
provides the estimates for full build-out of the TMSA/FSA which is assumed to be the year
2095.

TABLE 1.5 FULL BUILD-OUT PROJECTED POPULATION, UMNITS AND EMPLOYEES BY PRIORITY

SERVICE AREA, SPARKS TMSA/FSA

Priarity
Searvice Area Acres Population Rasidsntial Units Employeas
1 23,579 162,600 65,040 83,493
2 12,387 35,600 14,240 60,8655
3 3,735 11,952 4,781 &,BAS
4 5,627 20,520 8,208 0
5 10,665 44,9460 17,984 1,570
:) 25,483 29,833 23,934 435
Tota! 81,478 335,467 134,187 133,018

Source: City of Sparks TAZ Populafion Estimates and Projection Spreadshest; Stantee Consulting |ne.

1.7 CONCEPTUAL LEVEL ANALYSIS

The City of Sparks TMSA/FSA Conceptual Facility Master Plan consists of several
components including projected improvements for woter, wastewater, flood control,
reclaimed water reyse and tronsportation infrastructure improvements.  The infrastructure
sizes and locations are conceptual and based upon a planning level analysis. It is
anticipated that the recommendations will be further refined as more detailed information
becomes available and development plans are prepared.

Draft City of Sparks TMSA/FSA Conceptual Facility Master Plan o Jonuar}'—}_l, 2008
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SECTION TWO

Transportation

2.1 INTRODUCTION

The primary cbjective of the fransporiation component of the City of Sparks TMSA/FSA
Concsptual Facility Master Plan is to identify and program transportation corridors both in
the incorporated area of the City of Sparks and in the creas slated for future growth and
development. The planning horizons are the year 2030 (shortterm} and a long term
plonning horizon of full build-out or the yeor 2095. This plan also determines the
appropriate phasing of these improvements in accordance with each of the pre-defined
Priorily Service Areos ("PSA”). Stantec worked closely with the City of Sparks and the
Washoe County Regional Transportation Commission {“RTC”) in completing the analysis
and preparing the recommendations put forth in this master plan. The geographic scope
of the transportation analysis is identified in Figure 1.1. The basis of the work effort
completed by Stantec is the RTC's 2030 Regional Transportation Plan ("RTP”) doted
November 2004, The RTC is cuirently updating this document to inciude its recently
completed transportation forecast modeling.

The RTC recognizes the difficulty of planning for roadways and roadway carridors that will
be needed o address future growth based on a pepulation projection for o specific fime
frame i.e., the year 2030. Unloriunately trends are not clways predictable and rates of
growth can change significantly from year to year. A previous focus on incremental
growth has also obscured the need to develop new arterial corridors, such that the right-of.
way for these corridors becomes much more expensive o acquire when the need arises.
Many regional rouds reached and/or exceeded their programmed capacity lang befcre
they were scheduled fo do so pursuant fo previous population forecasts. This was due, in
part, o rapid and significant growth during the 1990s and the early years of the second
millennium. In response fo these challenges, the RTC has undertaken @ “Long-Long Range
Planning” exercise to evaluate demands for transportation services and focilities beyond
the year 2040 in of the Truckee Meadows and the future service areas for Sparks and
Reno. The City of Sparks TM3A/FSA Conceptual Facility Master Plan addresses the intent
of the RTC's planning efforts by identifying the necessary and realistic alignments of the
transportation corridors.  These corridors also confain the major water and wastewater
infrastructure o serve existing and future development.

One of the goals of this study is to identify polentiol gaps or insufficiencies in the RTP
within the City of Sparks with respect fo the planned number of basic lanes {road capacity)
and interseclion levels-ofservice, and to oddress these gaps by the addition of new
roads/lanes in the Sparks Sphere of Influence {("SOI”) (Pricrity Service Areas 2, 3 and 4)
ond the Future Service Area ["FSA") {Priority Service Areas 5 and &). While the roadway

Drok City of Sparks TMSA/FSA Conceptual Facility Master Flan Janvery 11, 2008
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network for PSAs 1, 2 and 3 has been mostly established and/er planned in previcus
studies, the future transportation network required for development in the FSA has only
recently been identified, starting with the RTC’s Long-long Range Planning exercise. By
building on the City of Sparks/RTC updated land use information and using the RTC
tronsportation model, this master plan identifies future transportation and service corridars
that will be needed in the FSA. The planning exercise also identifies the impacts of new
development on the existing transportation network. It is recommended that these impacts
be mitigated with additional network improvements {primarily odditional lanes and

intersection improvements).

It Is not the intent of this fransportation plan to replicate work previously conducted by the
RTC. Rather, the approach is to examine the incremental impocts of more specific land use
planning information that has become available from the City for the TMSA/FSA. In
addition, the RTC recently upgraded its iransportation model from the EMME/2 software to
EMME/3 and is updating to the 2040 RTP. The scenario medeling conducted as part of
this master plan effort utilized the latest software and informstion available, including the
aforementioned updated land use date and population/employee forecasts from the City
of Sparks.

2.2 POPULATION AND DEVELOPMENT FORECASTS

The Cities of Sparks and Reno and Washoe County routinely provide population and
employment forecasts to RTC to be used as input to the transportation planning model, and
have done so recently as part of the current ongoing 2040 RTP update. While o number
of measures of population and employment are collected ond forecasted by the City, RTC
uses the number of dwelling units as the populalion variable, and the number of employees
and number of hotel rooms as employment variables, in the Irip forecasting model. This
information is compiled on the basis of Transportation Analysis Zones {"TAZs"). Traffic
volumes genercted are assigned to roads by the EMME/3 model and used to determine
the necessary number of lones required for each transportation corridor.  For this
transportation plon, forecasts were generated for the years 2013, 2018, 2030, 2035 and
2040. In order to qualify os a "regional road”, year 2040 AADT must be greater than
5,000. While it is possible to use non-regional [i.e. — local/collecter) roads as service
corridors, major water and sewer lines will tend to follow the major or regional roads.

The background information on the land use planning dota and forecasts used in the
transportation model was discussed in Section COne — Introduction and Planning Overview.

2.3 EXISTING TRANSPORTATION NETWORK

Existing arterial roads and highways, and those new roads, widenings and improvements
planned by RTC/NDOT, have already been incorporated into the latest update of the RTC
transportation model. The existing network includes all roads within the Truckee Meadows
Service Area [“TMSA"), FSA and extraterritorial areas, such as Storey County and Carson

Drakh City of Sparks TMSA/FSA Conceptual Facility Master Plan January 11, 2008
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City. A detailed summary of the exisfing road network, along with planned improvements,
performance measures and policies, can be found in Chapter 3 of the RTP.

2.4  FUTURE TRANSPORTATION NETWORK

The RTC generated traffic forecasts to the year 2040 based on updated lond use dafa.
City of Sparks stoff verified TAZ-based growth forecasts for population and employees and
provided the Stantec with an Excel spreadsheet of dwelling units, hotel rooms and
employees by TAZ boundary for each TAZ within the study area. As discussed in Section
One, Stantec identified the developable land areos. Using this compiled information, o
conceptual road network for the TMSA/FSA was developed and is illustrated in Figure
2.1. The TMSA/FSA road network was developed in consultation with City staff, taking
into gccount: topography, existing development, potential access to future developable
areas, and strotegic connections to existing streets and highways. Read corridors were
adjusted in some areas o avoid primary drainage courses or established development in
order to allow these corridars to better focilitate the incorporation of water, sewer ond
recloimed water infrasiructure in the same corridor. The TMSA/FSA proposed road
network was not meant to establish final alignments for these corridors, but instead, to
delineate feasible corridors to which kaffic and services could be assigned (ie., a
“skeleton” for future development). The costs for needed infrastructure and facilities to
support demand are also provided.

Figure 2.1 (small formaf] ond Plate 2.0 {large format) illustrate the recommended
TMSA/FSA road network. It consists of a series of arterial corridors which hove been
superimposed on a map of the existing sireet network, TAZ structure and aerial photograph
base. A “shape file” from the street network GIS was provided to RTC with model inputs
{land yse variables describing population and employment forecasts), and run through the
EMME/3 model by RTC staff, assigning traffic volumes to existing, planned and proposed
TMSA/FSA corridors. The result was a series of recommended roadway widening projects
and other roadway improvements within the existing transportation network, plus the
construction of new transportation service corridors in the TMSA/FSA.  The new model
inputs were provided to the RTC to complete a second iteration of the model run and
provide Stantec with the cutput for our facility planring efforts.

2.5 PHASING OF CAPITAL IMPROVEMENTS

The planning of new transporation facilities and service corridors within the City of Sparks
and TMSA/FSA is bosed on the pre-defined Priority Service Areas which establish an order
for future development. Pricrity Areas 2 and 3 encempass lands that will be developed in
the near future and are of the highest priority,

In Priority Areas 1 and 3, all of the required fransportation facilities {except those under
NDOT jurisdiction, e.g. - -80 widening projects} have already been provided, or hove
been planned by RTC, and are already incorporated into the RTP ond current Capital

Drak City of Sparks TMSA/FSA Conceplunl Faeility Master Plon Januvary 11, 2008
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Improvements Plan for the Regional Road Impact Fee ("RRIF”) System. In Priority Area 5,
no new arterial roads are anticipated, although there would be an eventual need for
collector/local roads to provide access to future developments in the area. It is assumed
that these coliector roads ond associated services would be built by o lond developer at
his/her cost. Similarly, new developments in Areas 1, 3 and 4 would require construction
of privately-funded colleclor/local roads and services, and improvements to existing reads,
based on needs and mitigation defined by traffic impoct assessment reports. The following
tables provide o breakdown of the transporiation service corridors on a Priority Service
Area basis.

TABLE 2.1 TRANSPORTATKON SERVICE CORRIDORS PROPOSED IN PRIORNY AREA 2

Estimated Percentage of Corridor

Corridor Antributable to Priority Service Area 2
Truckee Canyon Read i 100

Morth Frontage Road 100 o
Frontage-Truckes Conyor; Connector 100 B
Patrick Rood {from |-80 1o Truckee Canyon Road) 100

Spanish Springs Road 50

Source: Stantec Consulling, Inc.

TABLE 2.2 TRANSPORTATION SERVICE CORRIDORS PROPQSED IN FRIQRITY AREA 4

Estimated Percentage of Corridor
Corridor _Atributable to Priority Service Area 4

Central N-§ Arterial . 50

Seurse;  Stantec Consulling, Inc.

TABLE 2.3 TRAMNSPORTATION SERVICE CORRIDORS PROPOSED IN FRIORITY AREA 6

Estimated Percentage of Corridor

Corridar Attributable to Prierity Service Area 6
Baring Extension 100
Vista Extensicn 100
Spanish Springs Road 50
Patrick Raad [narth of Truckee Canyon Racd) 100
Patroglyph Road 100
Central N-5 Arterial 50

Source: Stantec Consulting, Inc.

Drok City of Sparks TMS4,/FSA Concephual Foc ifity Master Plan Jonuory 11, 2008
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2.6 CONCLUSIONS

New arterial transportation service corridors will be necessary to service tralfic demands
that will arise from the City's land use plan. These recommended corridors are shown on
Plate 2.0 ond provide a fromework for future development in the expanded areas of the
Cily. In addition to the proposed new corridors, improvements will be required 1o the
existing road network in the sastern area of the incorporated City of Sparks. Development
will also add pressure to widen Interstaie 80 to support the TMSA/FSA development.

Drakt City of Sparks TMSA/FSA Conceptual Facility Master Plan Janvary 11, 2008
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SECTION THREE

Water Facilities

The purpose of Section Three of the City of Sparks TMSA/FSA Conceptual Facility Master
Plan {"Facility Flan®) is to identify the facilities required to support growth projected to the
year 2030 in the City of Sparks TMSA/FSA and the costs of the infrastructure identified.
Details of the City of Sparks TMSA/FSA planning areq, including future population data and
the division of the TMSA/FSA into six separate Priority Service Areas, was presenfed in
Section One, Introduction and Planning Overview. Refer to Section One for this and
additional planning overview information.

3.1  RELATED STUDIES

The existing water infrastructure in ploce serving the City of Sporks TMSA/FSA has been
developed through previous facility planning efforts. In preparing this facility master plan,
Stantec assembled and reviewed published documents provided by the city of Sparks and
other sources relating water infrastructure serving the study area. The Truckee Meadows
Water Authority ["TMWA”) prepored a facility plan projected through the year 2025 that
addresses the water facility needs within the city limits of Sparks and the majority of the
City's Sphere of Influence.

Table 3.1, Summary of Related Wofer Facility Studies, lists the reports related to water
tacility planning that have been completed and relate to the City of Sparks TMSA/FSA,

TABLE 3.7 SUMMARY OF RELATED WATER FACILTY STUDIES

Report Name Date Applicability  Description
Anglysis of Decreed Truckee Nov. 1-% Summarized Truckes River water rights availability and
River Water Rights and 2001 future watar demends.

Projections of Future Demand

Reference: Stantec for

WCRWPC

TMSA/FSA Water, Jun. 1-6 This facility plon hos been prepored to project future
Wastewater, and Floed 2007 demond and wastewater flows for the City of Reno and
Management Facility Plan Washse County Truckee Meadows Service Areoa and
Reference: Ecologic for COR Fulure Service Area, and to profect the necessary
and RWPC improvements for watsr, wastewater and flood contral

infrastructure.

Draft City of Sparks TMSA/FSA Cenceptual Facrhl‘y Master Plan Jomuary 171, 2008
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TABLE 3.1 [CONT))

SUMMARY OF RELATED WATER FACILITY STUDIES

Priority
Study Service Arag

Report Name Dare Applicabiliry  Deacription

2004-2025 Washoe County lan. 1-6 This plon provides the region with recommended

Comprehensive Regional 2005 structural and conservation measures for managing the

Water Management Plan potoble water supply. Topics include denitrification of

Reference: RWPC, WCWR water supply ond wastewater facilifies, flood conkd!
ond drainage projects, and development of o woler
conservation plan.

2005-2025 Water Facility Dec. 1-4,4 In this plan the phaosing of projected water system

Plan 2004 improvements is identified. A proposed Sparks

Raference: TMWA groundwater trectment plant and Sparks distribution
ond pumping improvements are discussed. The
necessary water distribution and treated water storage
facilities to meet the forecasted demands and resource
optimization goals in the 2025 water resource plan
{sea below] are described,

2005-2025 Water Resource Mar. 1-4 An overview of water production focilities, service

Flan 2003 commitments and demand forecast are provided in this

Refarence: TMWA plan.

Woler and Wastewater Aug. 2 This plan discusses water and wastewater infrastructure

Facility Plans on Industrial 2000 plans for the Mustang and Tracy industrial development

Zoned Londs along the Lower areas. A phasing strategy is presented, along with

Truckes River within Washoe eslimated costs fo maat current, proposed and future

County, Final Report demond.

Rafarance: AGRA

Infrastructure for RWPC,

WCDWR

Spanish Springs Water Facility 2003 1,3, 4,6 The planning area covers approximately 40,000 acres

Plan
Referance: WCDWR

ond includes Washoe County’s (County) Spanish
Springs Truckee Meadows Sarvice Area {TMSA/FSA)
and a portion of Spark’s TMSA/FSA. This report utilizes
tull buitdout for its projections and proposes supply,
improvements
projected  demand.  Total

blending, transmission and siorage
necessary to  meet
improvement cost is estimated at approximately $11.34

million.
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3.2

EXISTING WATER DEMANDS, SUPPLY AND FACILITIES
3.2.1 Introduction

This section provides informaticn pertaining to the following: existing water demand
within the City of Sporks TMSA/FSA, water rights and water resources both inside
and outside of the Truckee Meadows; freshwater supply and availability; and water
purveyor information and their existing woter services facilities.

3.2.2 Woater Demands and Future Water Demand Estimation Methods

Water demand represents the actuol consumption of potable water. In facility
planning, water demand is bosed in the Nevada Administrative Code [“NAC”)
requirements ond individual design criteria established by each water purveyor.
Different types of water demand are developed to serve as the basis for the design
and construction of water facililies. The different types of typical demand used
include: average day demoand, maximum dey demand and peak hour demand.
Another important water demand factor is fire protection demand. Fire protection
demond requires a cerfain How rate of water be available for fire fighting for o
cerfain duration ot all times. The fire flow rate and duration vary with the building
type. The Uniform Fire Code provides fire demand wvalues for planning and
designing water system facilities.

Potable water demand is generally based on the needs of residential, commercial
ond industrial customers. Water demands are often presented on an equivalent
residential unit ["ERU") basis. An ERU represents a typical household. Assigning an
assumed occupancy valve (2.5 people per ERU was utilized in this facility plan
establishes future population and in turn an idea of the future water demand.
Historic, actual use records are used to estimate the water demand per ERU. Water
demand for commerciol and indusrial customers can also be expressed in terms of
ERUs resulting in a common method of addressing all demands to be met {i.e.
residential, commercial and industrial).

There are other methods of estimating commercial and industrial demands including
the following:

» A per acre basis for the commercial and industriol development;
+ A plumbing fixture count basis for the commercial and indusirial structures;

» A specific water demand onalysis based on the actual commercial or industrial
activily type; and

+ An employee count bosis.

Draft City of Sparks TMSA /FSA Conceptual Facility Master Plan Jonvary 11, 2008
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OF the four listed above the first three methods require specific knowledge of the
actual type of commerciol and indusirial development.  The fourth method, the
employee count basis, is the most predictable and was used to estimate future
demand the water facility plan.

There are many variables that can affect existing and future water demand; typically
however conservative assumptions are used to address the variables in demand
from water intensive users such as breweries or food processing facilities to less
water intensive vsers such as warehousing and storage.

The following subsections provide additional information pertaining to the three
methods to express waler demand. Table 3.2 identifies the estimated demand for
potable water based on these three methods.

- Average Doy Demond

- Average day demand, as the name implies, represents the daily average of
annual water demand. Average day demand is used to estimate the future
onnual water demand. The average doy demand per ERU, per the Nevada
Administrative Code is 0.5 gallons per minute per ERU which is equivalent
is 720 gollons per day per ERU. Table 3.2 presents the exisling average
day demand by City of Sporks TMSA/FSA Priority Service Area. The
average day demand values presented in Table 3.2 are based on 2005
Traffic Anclysis Zone {"TAZ") planning data.

+  Maximum Day Demand

- Maximum day demand represents the day in any given year of maximum
water demand.  This demand value addresses the seasonal changes in
water demand with summer as the maximum demand season primarily due
to increased demand resulting from irrigation activilies of individual
households. Water storage tanks are designed to provide on operational
storage meeting the maximum demand for the area served by the stcrage
tank. Maximum day demands are usually taken from actual flow records.
From these How records o maximum day demand factor is developed. The
maximum day demand factor is applied fo the average doy demand to
identify future maximum day demands. Maximum day demand factors vary
but are typically around 2.0 which is the factor used for this planning study.
Table 3.2 presents the maximum day demand by Cily of Sparks TMSA/FSA
planning area and are based on 2005 Traffic Analysis Zone planning data.

« Peak Hour Demand

- Peak hour demand represents the maximum instantaneous demand within a
water service area. This demand value addresses the daily fluctuation in
water demand. Peak hour demands are used to size transmission and
distribution pipelines such that the flow velocity of the pipeline does not
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exceed a defined threshold. Like maximum day demand, peak hour
demands are expressed os o factor of the average day demand.  The peak
hour factor can be established through @ demand analysis based on actual
usage and measured flow rates but often inadequate data is available and
the peak faclor is established based on engineering judgment. Typical
peak hour factors.range from 1 to 3. For this Facility Plan o peak hour
factor of 3 was used.

TABLE 3.2 EXISTING POTABLE WATER DEMANDS BY PRIORITY SERVICE AREA

Priority Average Day Demand Maximum Day Demand Annual Demand
Service Area {MGD)’ {MGD)? (MG)?
1 25.24 50.48 2,213
2 0.43 0.86 157
3 1.15 2.30 420
4 0.26 Q.52 95
3 0.10 0.20 37
& 0.43 0.86 157
Total 27.61 55.22 10,079

Notes: '{MGD] Millions of Gollans Per Day,
2IMG) Millions of Gollons.

3.3 WATER PURVEYORS, SUPPLY, RIGHTS AND AVAILABILITY

Adequate woter supply is essential for growth to occur in the Truckee Meadows. The
tremendous growth throughout the region in the last 20 years has resulted in the conversion
of a significant amount of water right from agricultural use to municipal and industrial use.
While there is still o considerable amount of water right availoble for similar conversion the
supply is ulimately limited. As a precious resource that has recently been freated os a
commodity, water rights experienced an incredible increase in value in the lost five years,
With the current development slow down, water right prices have stabilized. However, with
the Truckee Meadows being such a desirable place to live, it is likely thot aggressive
development will resume and the need for solving water supply issues will have to be
addressed.

3.3.1  Municipal Waler Service Purveyors

Washoe County, through its Department of Water Resources, and TMWA are
currently the only providers of municipal water service within the City of Sparks
TMSA/FSA Conceptual Facility Master Plan study area. Refer tc Figure 3.1,
Existing Water Service Providers, for the limits of the water service provider
lerritories.

The majority of PSA 1 is within the service area of TMWA, while the PSAs 2 and 3
are primorily within the service orea of Washoe County, with some relatively small
portions of each being within the service areo of TMWA,
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Truckee Meadows Water Authority [“TMWAY)

TMWA is the largest purveyor in the area and provides service to more than
90,000 customers. TMWA also provides wholesale water to the Sun Valley
General Improvement District and to the Washae County Department of Water
Resources [“WCDWR").

TMWA operates a fully-infegrated water distribufion system, including two
surface water treatment plants [Chalk BluH and Glendale} ond numerous
production wells located throughout the distribution system. About 85 percent
of the TMWA water deliveries come from surface water sources.

Washae County Department of Water Resources [*“WCDWR”)

WCDWR provides municipal water service to approximately 14,000 customers
through 18 sland-alone water systems located throughout their service area.
The Desert Springs water system abuts the study area. The Spring Creek walter
system serves persons of PSA 1 adjacent to the Pyramid Highway and south of
la Posada. All of the Washoe County Systems use groundwater as the source
of supply, and some of the systems alsc receive wholesale water from TMWA.

Sun Valley General Improvement District [*SVGID”)

SVGID provides municipal water service to approximately 6,000 custemers
within its service area. While SVGID does not serve any portion of the Sparks
TMSA/FSA, portions of the SYGID service area abut PSA 3 of study area. All
of the water delivered by the SVGID comes from wholesale water purchase
contracts with TMWA.

Sky Ranch Water Service Corperation

Sky Ranch Water Service Corporation, an offiliale of Utilities, Inc. provides
municipal water service fo opproximately 400 custemers located in Spanish
Springs Valley. The service area of this purveyor abuts the City of Sparks PSA
1. The Sky Ranch water systems delivers water diveried from wo production
wells located within its system.

3.3.2 Water Supply

The following subsections provide information on the three {3) sources of water

supply for the Truckee Meadows.

lecal Groundwater

- The Nevoda State Engineer administers ground woter within the State on
the bosis of hydrographic basins.

The entire state has been divided into hydrographic basins and o perennial
yield has been determined for each basin. A perennial yield is an estimate
of the amount of waler that annually recharges the groundwater resource
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within o specific basin. It is the policy of the State Engineer to not aliow
appropriations in excess of the perennial yield. There are some basins in
the state where existing water rights exceed the perennial yield. (n most
coses, these overallocations have occurred in basins where the rature of
the basin was not clearly understood or adequate recharge information was
not available.

Under existing low, the State Engineer is prohibited from granting permits to
appropriate public walers in basins where: {1] there is no unappropriated
water available; {2} the proposed use or change conflicts with existing
rights; (3} the proposed use or change conflicts with the protected interests
in existing domestic wells; or (4] the proposed use or change threatens to
prove defrimental fo the public interest.

Table 3.3 identifies hydrographic basins thot comprise the study area for
the Facility Plan.

TABLE 3.3 HYDROGRAPHIC BASINS WITHIN TMSA/FSA STUDY AREA

Perennial Yield

Bosin # Hydrographic Basin {Acre Feet}
83 Trocy Segment 11,500*
84 Warm Springs Valley 3,000
85 Spanish Springs Valley 1,000
87

Truckee Meadows 27,000

Note: *Per Sikale Engineer Ruling No. 5747,

Summaries of the current siatus of each hydrographic basin by application
and by monner of use have been reviewed as pant of this planning study.
Based on this review, it appears that litle if any unapproprioted
groundwater is available in any of these basins.

Existing valid groundwater rights within these basins could be acquired and
the Point of Diversion, Place of Use and Manner of Use con be changed
through Application to, and approval of, the State Engineer. This scenario
assumes that wells of adequate capacity and acceptable water quality can
be developed.

Truckee River

All rights to the waters of the Truckee River and its hibutaries were
adjudicaled and affirmed by the final Decree in, “The United Stotes of
America, Plaintiff, vs. Orr Woter Ditch Company, et ol., Defendanis”, in
Equity Docket No. A-3 [Orr Ditch Decree).

The operation of the Truckee River System and the diversion and distribution
of its waters is odministered by the Federal Watermaster, and all changes
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of existing Truckee River water rights are administered by the Nevada State
Engineer. Pursuant to the Orr Ditch Decree and State Engineer’s Ruling No.
4683, granting all unappropriated water of the Truckee River to the
Pyramid Lake Paiute Tribe there is no unappropriated water available for
appropriation within the Truckee River system. Existing valid Truckee River
water rights can be acquired and the Point of Diversion, Place and Manner
of Use of the acquired rights can be changed through Application to, and
appreval of, the State Engineer.

Under the surface water lreatment rule enforced by the U.S. Environmental
Protection Agency, all surfuce water used for municipal purposes must be
treated by suitable filtration and disinfection facilities. Consequently, any
existing surface water rights acquired for conversion to municipal purposes
must be treated at an existing water treatment facility or at a filtration facility
to be constructed in the future. If Truckee River waler rights are used fo
serve new developments within the City of Sparks TMSA/FSA and freated
wastewaler is not returned to the river, an addilional 0.50 acre foot of
water rights will have to be dedicated for every 1.00 acre foot of demand.
This dedication requirement is referred to as the return flow credit,

Non Local Groundwater

Several projects have been proposed 1o import groundwater from nearby
hydrographic basins inta hydrographic basins within the study area of the
City of Sparks TMSA/FSA Conceptual Facility Master Plan.  Proposed
projects known of ot the time of preparafion of this document are
summarized as follows:

1. Aqua Trace, UC filed a series of opplications with the State Engineer
on May 27, 2005, October 18, 2005, January 26, 2006, March 1,
2006, June 6, 2006, and October 26, 2006. The applications
proposed to appropriate groundwater from Granite Springs Valley
Hydregraphic Bosin (Basin #78) for municipal purposes and deliver
the water to a number of other hydregraphic basins, including those
that include the study area of this woter facility plan. As o result of o
recent administrative hearing held by the Siate Engineer, oll of the
Aqua Trae, LLC applications were denied on the grounds of: {1}
insufficient availsble water at the proposed source; (2) the
requirements for demonsirating a need for the water were not
sotistied; (3) no specific beneficial use of the water was identified; {4)
no evidence was provided as to the amount of water required for a
specific project; and [5) granting the opplications would be
detrimental to the public interest (Refer o State Engineer Ruling No.
5782).
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Northern Washoe County Project

Sonterro Development Company, LLC and High Rock Holding, LLC
have filed a series of applications with the State Engineer proposing
lo export groundwater from Hualapoi Flot {Basin #24) and San
Emidio Desert (Basin #22). The applications propose to use the water
for municipal purposes and lo deliver the water to locations within
Storey County and Lyon County {Fernley, Silver Springs, Dayten and
Stagecoach).  All of the opplications have been protested by a
number of ponies and no dotes have been set for administrative
hearings to be held by the State Engineer.

Since the actual location of the route of the proposed delivery
pipeline is currently unknown, it cannot be determined it this project,
if opproved, could economically provide water to the City of Sparks
TMSA/FSA.

Other Projects

Other imporiation projects have been proposed from time to time,
and it is anticipated that other proposals will come forward in the
near future. The Vidler Project is nearing completion and will deliver
groundwaler from Honey Lake Valley into Lemman Valley.

Typically, these projects, when first proposed, had not received all of
the necessary approvals. In some cases, the octual terminus of the
propoasal is not known nor has the route of the delivery systems been
sufficiently defined. Projects such as these will have to be evaluated
in the future to determine if o project may be able to deliver water fo
the City of Sparks TMSA/FSA study areas in a cost effective manner.

3.3.3  Woater Rights

The State Engineer manages water rights in the State of Nevada. Water rights
policies in Nevada are siictly controlled to protect the ervironment. Water rights
have been, for the most part, fully allocated in the Truckee Meadows areas. The
following two subsections discuss water right dedication policies and the current
status of water resovrce availability,

Water Rights Dedication Policies

All applicants for new or expanded water service must dedicate water resources
to the applicable water purveyor in an amount sufficient to meet the estimated
demond of the proposed project plus any other water resources that may be
required under the rvles and regulations of the purveyor. Upon full compliance
with this requirement, the applicant will receive a "will serve" commitment letter.
To receive TMWA service, applicants must typically dedicale mainstem Truckee
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River woter rights to TMWA in exchange for issuance of a "will serve" letter.
The dedicated mainstem water rights must be sufficient to meet the estimated
demand of the project plus an eleven percent {11%) drought facior. For
example, o project having an estimated demand of 10 acre feet must dedicate
10.0 x 1.11 acre feet, or 11.10 acre feet. TMWA will alse accept
groundwater rights permitted by the State Engineer for the Authority's use of a
rate of 1.0 acre foot of the water right for every 1.0 acre foot of demand.
Other water resources such as non-mainstem Truckee River waler rights and
imported water may be used for dedication subject o the Authority's approval
and their determination of the actuol amount of water rights required.

Since the majority of the Washoe County water systems rely on groundwater for
their source of supply, applicants for new or expanded water service must
dedicate groundwater rights permitted by the State Engineer for the County's
use at a rate of 1.0 acre foot of water rights for every 1.0 acre foat of demand.
The County's basic water demand is 1.12 acrs feet per single family residential
unit, The demonds for ether types of development are determined by the
Counly on a case-by-case basis.

3.3.4 Water Resource Availability

+ Truckee River Water Rights

Pursuant to the Orr Ditch Decree and State Engineer's ruling No. 4683
gronting all unapproprioted water of the Truckee River to the Pyramid Lake
Paiute Tribe, there is no unapproprioted water available within the Truckee
River System. Existing Truckee River Agriculiural wafer rights may be
acquired and converted to municipal uses. Issues regarding the acquisition
of Truckee River water rights are os follows:

- The acquired water righls must be in good standing with no known title
problems.

- Approval of the Stale Engineer of a change of Point of Diversion, Place
of Use and Manner of Use Application will be required.

- The acquired water rights will be subject to the application of the
drought factor in effect at the time of the conversian of the water rights
to municipal uses.

- In areas where treated waste water is not relurned to the Truckee River,
odditional water rights will be required to satisfy return flow credit
reguirements.

- All surface water used for municipal purposes must be freated at a
suitable water treatment facility and the treated water must meet all
applicable water quality standards.

Draft City of Sparks TMSA/FSA Conceptual Facility Master Pian January 11, 2008

Section Three — Water Faciliies

Page 23



Currently TMWA is the only water purveyor operating surfoce water
treatment lacilities serving potable water to residents of the Truckee
Meadows. If adeguate capacity is not available to treat surface waters,
existing treatment facilifies will have to be expanded or new treatment
facilities constructed.

Local Groundwater

Based on informafion provided by the State Engineer, litle if any
unappropriated groundwater is available in the hydrographic basins that
are included in the Facility Plan siudy areas.

Existing primary groundwater rights within these basins may be ocquired
and converted to municipal uses. lssves regarding the acquisition of
existing local groundwater rights are as follows:

- The acquired water rights must be in good standing with no known title
problems.

- Approval of the State Engineer of a change of Point of Diversion, Place
of Use and Manner of Use Application will be required.

- In some hydrographic basins, the State Enginger may only allow the
conversion of the consumptive use porticn of an irrigation water right
being converted to municipal uses.

- Waler purveyors must be able to locate sites where production wells of
suvitable capacity and water quality can be developed, Extensive hydro-
geclogic investigofions may be required to determine if suitable sites
are available.

- All groundwater developed for municipal vses must meet all apgplicable
water quality standords.

The groundwater available in some areas may require expensive treatment
to odequately remove contaminants such as arsenic and fucride. The
available groundwater resources in any basin can be acquired by counfies,
municipalities, water purveyors, corporations or private individuals.

The State Engineer does not designate or reserve cerfain woter rights in a
particular basin for the future use of counties, municipalities or water
purveyors. As a resul, these entities must compefe amongst themselves and
with private individuals and others for the acquisition of available woter
resources in any basin,

The expanded and future Truckee Meadows service areas of the City of
Sparks are located in hydrographic basins that also include service areas of
Washoe County and/or the City of Reno. All three entities will be
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anticipating the future use of the limiled water resources available in a basin
to meet the projected future water demands within their respective services
areas.

Applications to the State Engineer are all assigned a priority date coincident
with the date the proper application was filed. When reviewing pending
applications within a hydrographic basin, the Stale Engineer will consider
the Applications in priority order. Therefore, the time of filing of
applications to convert water rights to municipal uses is a very important
censideration in the acquisition of water to serve new areas. Depending on
the amount of adequate recharge information available, or if the nature of o
porticular hydrographic basin is not clearly understocd, it may be possible
to demonstrate to the Stale Engineer that the exisling perennial yield of a
basin should be increased and that additional water is available for
approprigtion. Extensive hydro geologic studies, including basin medeling,
would have to be completed in order to convince the State Engineer that the
perennial yield of a basin should ke increased.

Groundwater

Issues regarding the acquisition of future water supplies from importation of
groundwater from nearby hydrographic basins are s follows:

- Al woter delivered through an importation project must meet dfl
applicable water guality standards.

- Jince importalion projects propose moving water from one
hydrographic basin to another, ond in some cases, from one counly to
another, the applications filed with the Stote Engineer will almost
always be protested by any number of counties, water purveyors,
corporations, environmental groups or private individuals. As o result,
the approval process will usvally toke o minimum of six months and
most likely several years.

- Depending on the distance of the source of the water from the proposed
place of use, and the complexity of the required infrastructure, water
acquired from an importation project will be quite expensive when
compared to other possible available resources,

Water Availability Recommendations

- Due to the fact there is and will continue to be an increasing number of
parties seeking water resources to address future growth, and given the
scarcily of these resources available, the City of Sparks should sericusly
consider establishing o water resources acquisition progrom. The City
could acquire water rights from the resources available, change the
rights to municipal use, and bank the water for future development
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3.4

within the TMSA/FSA service area. The City would then be in o better
position to aftract developers and negotiate reimbursement costs to
offset the acquisition cosls.

- There are a rumber of other rapidly developing areas in northern
Nevada.  Storey County, Fernley, Silver Springs, Stagecoach and
Dayton are all seeking water resources to accommodate their projected
growth.  Because of limiled water rescurce availability, waler
importation projects may be necessary for continued growth.

- The City of Sparks should immediately begin discussions with the
proponents of the importation projects identified above with the goal of
reserving some capacity in these projects. Copacity commitments could
be secured through option ogreements, payment of funds, or letters of
understanding among the parties involved.

EXISTING WATER FACILITIES
3.41 TMWA

The Truckee Meodows Water Authority (“TMWA®] provides water service to the
majority of the Truckee Meadows region. The service territory fimits of TMWA can
be generally described with Stead os the northern limit for the western half of the
Truckee Meadows and La Posada Drive as the northern limit in the eastern half of
the Truckee Meodows. The service ferritory generally extends to Mogul as the
western limit and TMWA serves all of northwest Reno.  Zolezzi Lane is the southern
limit west of Highway 395. The eastern edge of the TMWA service territory is
bounded by US 395 in the extreme southern limit of its service territory, to
McCarran Blvd on the south side of the Truckee River and the eastern edge of
Sparks on the north of the Truckee River,

TMWA has over 90,000 customer service connections including residential,
commercial and industrial customers. Approximately 85 percent of the water
delivered to TMWA customers comes from the Truckee River. The woter is treoted at
either the Chalk Bluff or Glendale water treatment plants and delivered to TMWA's
customers. The remaining 15 percent of the water delivered to its customers come
from 22 separate groundwater wells. Of these 22 wells 17 are located within the
City of Sparks TMSA/FSA.

The TMWA water distribution system is extensive and includes over 1,300 miles of
pipelines with approximately 375 miles of pipeline within the City of Sparks
TMSA/FSA. The TMWA water distribution system includes 44 water siorage tanks
with 12 of these within the City of Sparks TMSA/FSA. There are 108 pumping
stations owned and operated by TMWA in the region with 17 of the pump stations
within the City of Sparks TMSA/FSA.
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3.4.2 Washoe County Department of Water Resources

The Washoe County Depariment of Woler Resources operales 18 separate water
systems in the region. Of these eighteen, two provide service within the City of
Sporks TMSA/FSA.  The Spring Creek Water System provides water service to
customers along Pyramid Highway in the Spanish Springs Valley ond south of La
Posada Drive The Spring Creek Water System serves numerous residential
subdivisions including but not limited te: Spring Creek Spring Ridge, Sierra Vista,
Sierra Del Sol, Desert Springs, North Springs Estates, The Highlands at Cimarron
aond the Foothills at Wingfield Village. The Truckee Canyon Water System is a very
small system located in the Truckee Canyon east of Vista Boulevard.

Within the City of Sparks TMSA/FSA the Washoe County Department of Water
Resources serves exclusively groundwater to its customers from five supply wells
within the City of Sparks TMSA. The water distribution system include, five storage
tanks and o total of 22 miles of pipe within the City of Sparks TMSA/FSA.
Additionally there are three existing pump stations within the City of Sparks
TMSA/FSA,

3.5 SURFACE WATER SUPPLY

Currently the surface water .supply for drinking water within the Truckee Meadows is
provided exclusively by the Truckee River.

Loke Tahoe is the source of the Truckee River and a portion of its content is allocated for
drinking water supply source. Additionally, there are @ number of reservoirs within the
Truckee River watershed. The reservoirs are managed by the Federal Watermaster an
Officer of the United States District Court for the State of Nevada. The reservoirs serve
multiple purposes including water supply, food control, and recreation. Besides the potable
water interests of the Truckee River by the inhabitants of the Truckee Meadows, there are
farming interests in Fallon and Fernley, and Paiute Indian Tribe interests with respect to
Pyramid Lake. These inlerests offlen compste and the Truckee River Operaling Agreement
has been established to manage the surface waters of the Truckee River watershed.

3.5.1 Surface Water Quality and Treatment Facilities

The surfuce water quality of the Truckee River is generally goed. The qualily is
subject to seasonal variations primarily due 1o spring runoff and is also susceptible
to impaired quality ofter forest fire events within the watershed. TMWA provides
treatment of the Truckee River source at its Chalk Bluff and Glendale facilities.
Surface water treatment is subject to federal and state regulations te protect the
public health. The treatment facilities must meet primary and secondary quality
standards.  Both the Chalk Bluff ond Glendale faciliies have a good record of
effective treatment of the Truckee River woler source. Summary data for these
facilities is provided in Table 3.4.
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TABLE 3.4 SUMMARY OF SURFACE WATER TREATMENT FACILITIES

om TMWA Chalk Bluff TMWA Glondals Total
e r e e

Rated Treatment Copacity (MGD)! 90.0 29.0 : 119.0
Roted Treatment Capacity (MGYJ? 32,850 70,585 43,435
Existing Retail Population in Sparks [persons) 65,700 '

Existing Retail Population in Reno {persons) i 173,800

Existing Retail Population in unincorporated

county areas |persans) 11,400

Notas: ' (MG} Millions of Gallons Psr Day.
2 {MGY) Millicns of Gollons Per Year.

3.5.2 Groundwater Supply

Groundwater constitutes appreximately a 31 percent share of the drinking water
supply provided to the residents of the Truckee Meadows. Both TMWA and
WCDWR own and operate municipal supply wells, providing groundwater to water
consumers.  In oddition to the municipal supply wells there are many privasely
owned wells in use in the City of Sparks TMSA/FSA.  Table 3.5 provides o
summary of the existing groundwater supply wells by well owner.

TABLE 3.5 NUMBER OF CROUNDWATER SUPPLY WELLS BY OWNER

Total Wells Within

No. of the City of Wells Wolls Wells Woells Waells Wells

Wall Supply Sparks Within Within Within Within Within Within

Owener Walls TMSA/FSA PSA 1 P5A 2 PSA 3 PSA 4 PSA 5 PSA &
TMWA, 22 17 15 0 2 0 0 0
WCDWR! 10 5 5 0 # 0 0 0
Private? N/A 277 184 23 45 1 24 0

Nates: ' Tha WCDWR well dota presented is for well fucilites north of the Truckee River.
? The private well data is kor areus within the City of Sparks TMSA/FSA.

3.5.3 Groundwater Guality and Treatment Facilities

Groundwater quality varies with the basin from which it is provided. Often
groundwater quality is good enough that kreatment is not required. However,
chlorine, in its various forms, is often used to disinfect groundwater and provides a
persistent disinfectant residual in the water delivered to consumers.

There are groundwaters that have contaminants of concern with respect ke public
health including nitrate, arsenic, iron and manganese and others.  Trectment
processes exist to reduce the concenirations of these constituents to suitable levels,
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3.6 EXISTING WATER DISTRIBUTION SYSTEM FACILITIES

The existing water distribution focilifies are shown in Figures 3.2 through 3.17 {Volume 2 of
2). Water distribution facilities generally include pipelines, pump stafions, storage tanks and
pressure control kacilities. Regulations exist that dictate the pressure of the water delivered to
consumers. Woater distribution networks consist of pressures zones that generally maintain
the water pressure between 40 and 100 psi, Pressures zones are elevationbased and
within a single pressure zone the elevation difference is typically between 100 and 150 feet.

3.6.1 Pipeline Facilities

Currently the only significant waler distribution pipeline networks within the
City of Sparks TMSA/FSA are in PSA 1. There is a minor water distribution
system in PSA 2. Distribution pipeline networks ore designed with loops
such that it a pipeline is compromised for some reason, water has an
alternative path to reach the consumer.

The existing pipeline network is generally in good condition. Both TMWA
and WCDWR oare cctive in asswing their distibution pipelines have
adequale capacity and are maintained in good condition.

Pipeline facilities are cotegorized as transmission pipelines which are
generally large diameter pipelines {18-inch diamster for this facility plan)
and distribution pipeline facilities. Branching off the fransmission pipelines
ore distribution pipelines which convey water to the end user. Table 3.6
provides a summary of the pipeling facilities in the Truckee Meadows and
within the City of Sparks TMSA/FSA. Toble 3.7 presents o breakdown of
transmission and distribution system pipelines within the City of Sparks
TMSA/FSA.

TABLE 3.6 EXISTING TOTAL PIPELINE {TNGTHS

Total 5ysl’em Wide Total Within Spurks TMSA/FSA
Pipeline Faciliies (Miles) (Miles)
TMWA, 1,346 376
WCDWR 109 22
Combined 1,455 368

TABLE 3.7 EXISTING TRANMISSION AND DISTRIBUTHON PIPELINES WITHIN THE CITY OF SPARKS

TAMSA/FSA
Transmission Pipelines Distribution Pipalines
Pipeline Facilities {Miles) {Miles}
TMWA 26 350
WCDWR! | 21

Note: | WCDWR pipelins facilities listed are bor facilities north of the Truckee River.
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3.6.2 Pump Station Facilities

Pump station facilities lift water through the various pressures zones and normally to
storage tonks. Pump stations along with storage tanks assure the water delivered to
the consumer is provided within an acceptable pressure range.  Pressure control
facilities either sustain or reduce water pressure lo assure the proper pressure range
is maintained within each pressure zone. In PSA 1 there is a total of 31 distinct
pressure zones; the minimum elevation is 4,380 and the maximum elevation is
5,480 with PSA 1.

Pumps stations are rated on their pumping capacity in lerms of gallons per minute.
Pump station facilities usually include an auxiliory power supply so water can
continue to be delivered in the event of a power outage. If a pump station does not
pump to a storage fank there are usually @ range of pump sizes within a pump
station to meet normal demands and fire flow demands. They usually include a
jockey pump o sustain pressure during pericds of low demand i.e., evening and
nighttime hours.

Table 3.8 provides information pertaining to existing pump station focilities in the
Truckee Meadows and within the City of Sparks TMSA/FSA. Table 3.9 provides a
breakdown of pump station facilifies by PSA.

TABLE 3.8 EXISTING TREATED WATER PUMP STATIONS

Tatal Number of Pump Stations

Total Number of Pumping Stations Within Sparks TMSA/F5A
Water Utility [Count) {Count)
TMWA 108 17
WCDWR 9 3
Combined 117 20

Notes: ' WCDWR pipeline facilities listed are for facilities rorth of the Truckee River,

TABLE 3.9 EXISTING TREATED WATER PUMP STATIONS BY PRICRITY SERVICE AREA

Priority Service Area Treated Water Pump Stations
1 18
2 o
3 2
4 G
5 0
6 0
Total 20
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3.6.3 Existing Starage Tank Facilities

Water storage tank faciliies store treated water and are used to meet waler
demands in service areas that are served by the storage tank. Storage demand
components include operating storage which provides storage fo meet maximum
day demands and fire storage. Storage tanks are usually constructed of either steel
or pre-stressed concrete. Table 3.10 provides information pertaining to existing
water storage tank focilities in the Truckee Meadows and within the City of Sparks
TMSA/FSA. Table 3.11 provides o breakdown of water storage tank facilities by
PSA.

TABLE 3.10  EXISTING TREATED WATER STORAGE TANKS

Total Number of Storage Tanks Total Mumber of Starage Tanks

Water Utiliry Within the Truckes Maadows Within the City of Sparks TMSA/FSA
TRWA, 44 12
WCDWR! 10 4
Combined 54 16

Mote: ' WCDWR pipeline facilities Jisted are for focilities north of the Truckes River,

TABLE 3,11 EXISTING TREATED WATER PUMP STATIONS BY PRIQRITY SERVICE AREA

Priority Service Arca Number of Treated Water Storage Tanks

Chitn | v [N —
Q|| N O

Total 16

3.7 PROPOSED WATER FACILITIES PLANNING CONSIDERATIONS

The Regional Transportotion Commission developed Traffic Analysis Zones {TAZ) for
planning transporfation facilities within the Truckee Meadows, TAZ data includes the
Equivalent Residential Unit [ERU] count and the employee count within each TAZ.  City of
Sparks planning personnel modified the TAZ data for the purpose of preparing this facility
plan taking info consideration their vision of growth in the City of Sparks TMSA/FSA. The
City of Sparks created six priority service areas as discussed in Section 1. The City of
Sparks is currently preparing a master plan to identify lulure land uses within the six Priority
Service Areas. The TAZ dala was distributed through the Priority Service Areas and where
TAZ and Priority Service Area boundaries did not match, a percentoge share was identified
to distribute the TAZ data accordingly.

The ERU dato was used to establish the population of the Sparks TMSA/FSA in the year
2030 os roughly 167,000 inhabitants, incresse of 77,000 people from the current
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population of 90,000. Summary planning data presented in Table 3.12 ineluding existing
and future population, ERU’s and employees by Priority Service Area.

TABLE 3.12 EXISTING AND FUTURE PLANNING DATA BY PRIORITY SERVICE AREA

Prierity Existing Future Existing Future Existing Future
Service Total Area  Population  Population ERU's ERU’s Empleyces Employees

Area (Acres) {2005) {2030) {2005 {2030} {2005) (2030)

1 23,579 81,000 128,478 32,315 51,389 49,422 80,404

2 12,388 240 16,287 376 6,515 4,096 36,196

3 3,736 3,788 3,865 1,515 1,544 1,365 2,522

4 5,628 214 2,488 366 905 17 0

J 10,665 352 413 141 165 3 35

Lo} 25,484 1,489 15,310 596 6,204 0 125

Total 81,480 88,483 167,04) 35,309 66,814 54,903 119,282

Source:  City of Sparks and Stantec Consulting, Inc.

For each PSA the land assumed to be developed by the year 2030 was laken from TAZ
data, and the ERU count was distributed equally though the development area taking into
consideration land o be accupied by commercial and industrial uses. The resultont densities
are presented in Table 3.13. The density for each PSA was developed using the following
formula:

Dansity (ERU/Acre) = Future ERU/Developable Area = {Future Employess/30 Employees per Acre)

It should be noted that for PSA 2, a value of 70 employees per acre was use as opposed to
the 30 employees per acre as shown in the formula.

TABLE 3.13 DENSITY ASSUMPTIONS BY PRIORITY SERVICE AREA

Priority ERU Density
Service Area (ERU/ascre)

1 2.9

2 4.0

3 30

4 C.b

5 1.8

& 39

Sourcer  City of Sporks ond Stantec Consulting, Inc.

Water demands were developed using the design criteria presented in section 3.7.2.
Conceptual level planning was performed to size and locote water facilities for the lond
assumed to be developed by the year 2030. Water facilities for PSA 1 and 3 were taken
lorgely from existing master facility plans. An analysis was conducted to assess the impact
of the year 2030 population on existing and previously planned water facility improvements
to determine it additional facilities would be necessary of the year 2030 population PSA 1.
It is_important to note that the pl t ume an adequate water by i

available in the future.
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To meet year 2030 prospected growth, new water facilities were planned for PSAs 2, 3, 4,
and 6. For PSA 1 new water facilities are detailed in the TMWA 20052025 Facility Plan.
The details are omilted from this facility plan, due to Homeland Security considerations. For
PSA 5 no new water facilities were planned. With o year 2030 projected population of
413 and the rural noture of the orea it is assumed water supply will be by private domestic
well  Water facilities for PSAs 2, 3, 4 and 6 were sited based on the following
consideralions:

+  Proximity fo existing water freatment and distribution facililies;
« Valley and basin topography;
« Transportation corridors; and

+  Development progressing radially outwards from existing development.

Possible points of connection from the developed area of Priority Service Area One were
developed for PSA 3 to the west ond PSAs 4 and 6 to the east.

Pipeline facilities were aligned generally along proposed roadways lo convey water to
storage tank tacilities. The pipelines were sized based on peck hour flow rates throughout

the PSA. In some instances planned water facilities are located in a certain PSA may serve
other PSAs.

3.7.1 Regulatory Review and Considerations

Potable water systems are subject to federal, state, and local regulations to protect
public health. The federal Sale Drinking Water Act established water quality
guidelines for public water systems. The Nevada Division of Environmental
Protection, Bureau of Safe Drinking Water and the Washoe County Department of
District Health are responsible for the enforcement of drinking water regulations.
NAC Chapter 445A delails drinking water regulations for all public water system
within the stote. local jurisdictions such as District Health may augment the
regulations as required but the minimum standards set by the federal government
and the State of Nevada must be met. Drinking water standards include, but are
not limited to, the following:

+  Drinking water quality;
+  Allowable pressure ranges;
»  Treated water storage requirements; and

+  Distribution system redundancy.

With the passage of time, water quality regulations have become increasing
stringent. New waler treatment technologies have been developed and introduced
to meet the ever increasing standards that have been promulgated. The quality of
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the drinking water supplied to Truckee Meadows customers meets all current
regulations.

3.7.2 Design Criteria

In planning water facilities, a key element is establishing design criteria.  Design
criteria comes from both state regulations and criteria established by the entity
responsible for the water system operations. The planning and waoter design criteria
used for the water facility plon is presented in Table 3.14.

TABLE 3.14 WATER FACIUTY DESIGN CRITERIA

ltam Value

Residents par ERU 2.5

Average Day Damand per ERU 720 gpd' /ERU
Average Day Demand per Employea 40 gpd/employse
Maximum Day Demand Factor Coefficient 2.0

Maximum Day Demand 1,440 gpd/ERU

Peak Hour Factor Coefficient 1.5

Allowable Pressure Range 40.100 psi?

Maximum Pipeline Flow Yelocity B fps® (& fps? preferred)
Hazen Willioms Factor for New Pipes 125

Operational Sterage for Waler Sterage Tanks 15% of Max. Day

Fire Protection Storage for Woter Starage Tanks 4,000 gpm* for o 4 hour duration
Emargency Storage for Water Storage Tanks 1 Day of Average Use

Notes: | |gpd) Gallons Fer Day.
2 |psi} Pounds Per Square inch.
? |fps) Feet Per Sacond.
* lgpm} Goallons Per Minuie.

Average Day Demand: The value of 720 gpd /ERU is token form Naveda Administrative Code Chapter 4454,

Averoge Day Demand per Employee: A design criteria of 40 gpd/employes was used ts account for variable water demand
rates based on the type of workplace {i.e. commercial and industriel).

Maoximum Day Demand Facter: The value of 2 is bosed on historical records and comparison with maximum day demand
factors used in previous kacility plans.

Peak Hour Factar: The peak hour factor used as design criteria is based on historicol records and comparisan with peak hour
Factars used in previcus facility plons.

Tank Sterage Requirements: The design criterio are based on NAC Chapter 445A,

3.7.3 Potential Private Well Conversions

Currently in the City of Sparks TMSA/FSA there are 277 individually owned, private
well systems. While there are relatively few private well systems, the facility plan
assumes all of these would be converted to the community water system as time
passes. The number of individual, private wells within the City of Sparks TMSA/FSA
was counted and an assumed demand of 1,000 gallons per day was assigned for
each private well conversion to public water system. Table 3.15 presents existing
private well information by PSA and the resultant water demands for conversion to
community waler systems.
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Conversion of private wells represents an opportunity to free up groundwater rights
and moke them ovailable for conversion, municipal and industrial use.
Quantification of the potential increased water supply from privote well conversions
is beyond the scope of this conceptual facility planning effort. The water facility plan
doss not consider the potential use of existing private wells as a source of public
groundwater supply.

TABLE 3.15 POTENTIAL PRIVATE WELL SYSTEM CONVERSIONS BY PRICRITY SERVICE AREA

Average Day Maximum Day Peak Hour Flow
Number of Polential Demand of Demand of Rate of Potential
Priority  MNumber of Privare Well Porential Private Potential Private Private Well
Service  Private Well Convarsions to Well Conversions  Well Conversions Conversions
Area Systems Community Water {MGD)' {MGD)' {GPM)?
1 184 184 0.13 0.26 Q.39
2 23 23 0.02 0.04 0.04
3 45 43 0.03 0.06 0.09
4 1 1 0.0007 0.0014 0.002
5 24 24 0.02 0.04 0.04
) 0 0 0 0 0
Toral 277 277 0.20 0.4Q 0.60

Motes: ' {MGD) Millions of Gallons Per Day.

2 {GPM) Gallons Per Mi

nute.

3.7.4  Future Water Demands by Priority Service Aren

»  Average Day Demand

Average duy demand was defined in Subsection 3.2.2 and the design criterion
for average doy demand was provided in section 3.7.2. Table 3.16 presents
the average day demand by PSA. The estimated average day demand for the
City of Sparks TMSA/FSA in the year 2030 is approximately 533\ MGD. The
minimum average day demand of 0.14 MGD is in PSA 4 and the maximum
average doy demand of 40.35 MGD is in PSA 1.

TABLE 3.16 YEAR 2030 AVERAGE DAY DEMAND BY PRICRITY SERVICE AREA

Average Day Average Day Demand from
Priority Demand Potential Private Well Conversions Total Average
Servica Aroa {MGD}) {MGD)! Day Damand {(MGD)'
1 40.22 0.13 40.35
2 6.14 0.02 416
3 1.21 0.03 1.24
4 072 0 Q.72
5 012 0.02 0.14
& 4.47 0 4.47
Total 32.88 0.20 53.08

Notes: ' [MGD) Millions of Gallons Per Day.
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«  Maximum Day Demand

Maximum day demand was defined in Subsection 3.2.2 ond the design
criterion for maximum doy demand was provided in Subsection 3.7.2. Table
3.17 presents the moximum dey demand by PSA for the year 2030. The
maximum day demand for the City of Sparks TMSA/FSA is 208 MGD. The
smallest maximum day demand of 0.28MGD is in PSA 4 and the largest
maximum day demand of 8B0.70 MGD is in PSA 1. Maximum day demonds
are used to establish the operating storage requirement of water storage tank
facilities.

TABLE 3.1/ YEAR 2030 MAXIMUM DAY DEMAND BY PRIORITY SERVICE AREA

Maximum Day Maximum Day Demand from Total Maximum
Priority Demand Potential Private Well Conversions Day Demand

Service Arsa {MGD)' {MGD)! (MGD)'

1 80.44 0.24 80.70

2 12.28 0.04 12.32

3 2.42 0.06 248

4 1.44 0 144

5 0.24 0.04 0.28

5 8.94 Q 8.94
Total 10574 0.40 106.16

Notas: ! [MGD) Millions of Gallons Per Day.

+ Peak Hour Demand

Peak hour demand was defined in Section 3.2.2 and the design criterion for
average day demand was provided in sectien 3.7.2. Table 3.18 presents the
maximum peck hour demand within each PSA. The minimum peak hour
demand of 0.42 MGD is in PSA 4 and the maximum peak hour demand of 121
MGD is in PSA 1, Peak hour demand rafes are used to size pipeline facilities.

TABLE 3.18 YEAR 2030 PEAK HOUR DEMAND BY PRIORITY SERVICE AREA

Maximum Peak Hour Maximum Peak Hour
Damand Within Demand from Total Peak Hour

Priority Priority Service Area Private Well Conversions Demand
Sarvice Area {MGD)' {mcp)’ {MGD)’
1 120.66 0.3¢ 121.05

2 18.42 0.06 18.48

3 3.63 0.0% 349

4 2.16 0 216

5 0.36 Q.06 0.42

& 13.41 0 13.41

Total 158.64 .60 159.21

Notes: 1 {MGD] Millions of Gallons Per Day.
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I «  Water Storage Facility Requirements

In addifion fo the operational flexibility they provide, water storage tank
facilities also assure that water is availoble when the source of supply is
compromised or unavailable. By implementing emergency water conservation
measures, fank storage can heip meet demand during periods of supply outage.
Storage tanks have operating ranges and a minimum omount of water must be
avoilobla at all times. The tank pad elevation estaklishes the upper elevation of
the first pressure zone below the tonk. The first water service customer is
typically about 100 leet below the storage tank pad slevation. For service to
pressure zones below the first pressure zone below the tank, pressure reducing
facilities ore used fo maintain an acceptable water pressure range. Optimum
water system operation involves filling water storage tonks during evening and
night heurs when water demand is at o daily minimum.

+  Operotional Storage

Per NAC 445A water storage tank operating storage is defined as 15 percent
of the maximum day demand. Table 3.19 presents the storage requirement for
each City of Sparks TMSA/FSA Pricrity Service Area.

«» Fire Storage

Fire storage requirements are based on the Uniform Fire Code and NAC

. requirements. Without detailed land use planning or zoning established for the
City of Sparks TMSA/FSA, the maximum fire demand has been assumed. The
assumed demand was used in sizing the fulure water storage tank facilities.
Table 3.20 summarizes the fire storoge and fire flow rates by PSA.  The fire
storage demand used is 4,000 gpm for a minimum duration of 4 hours.

» FEmergency Storoge

Per NAC 445A emergency storage must equal one average day demand
volume.

TABLE 3.19 YEAR 2030 WATER STORAGE REQUIREMENTS BY PRICRITY SERVICE AREA

Storage Required frem
Fire Protection Qperational Emergency Potential Private Well  Total Starage
Priosity Storage Storage Storage Conversions Demand
Service Area (MGY" (MG (MG) (MG)! {MGD)?
1 2 12.07 40.22 013 54.42
2 a 1.84 6.4 0.02 11.00
3 1 0.36 1.21 0.03 2.60
4 3 0.22 0.72 0 3.94
5 4 £.04 0.12 0.02 4.18
6 4 1.34 4.47 0 11.81
Total 15.87 52.88 0.20 #7.95
. Notes: | [MG) Millians of Gollons.
2 [MGD} Millions of Gallens Per Day.
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3.7.5 Future Water Demand Summary

Table 3.20 presents o summary of the future water demands within the City of
Sparks TMSA/FSA.

TABLE 3.20 YEAR 2030 WATER DEMARND SUMMARY BY PRIORITY SERVICE AREA

. , ¢ Fire Prolection Demand Maximum
Priority  Average Day Maximumbay - - oo - oo Tank Storage Peak Hour
Service Demond Demand ’ Tank Storage Demand Flow Rate

Area (MG) {mG)! Flow (MG)’ (MG} Demond
1 40.35 80.70 . 4,000 2 54.42 121.05
2 414 12.32 i 4,000 3 11.00 18.48
3 1.24 2.48 L 4,000 1 26 3.69
4 72 1.44 L 4,000 3 3.94 216
5 0.4 0.28 4,000 4 i 4.18 .42
) 4 .47 8.94 4,000 19 11.81 13.41
Total 53.08 106.16 ! 19 87.95 159.21

Notes: | IMG]) Millicns of Gallons.

3.8 PROPOSED WATER FACILITIES

For the proposed waoter facilities see Plate 3.1 (Volume 1 of 2) and Figures 3.2 through 3.17
Volume 2 of 2.

The City of Sparks TMSA/FSA Conceptual Facilities Master Plon esfimates the waler demand
within the Sparks TMSA/FSA for the year 2030 based on the TAZ data provided by the City
of Sparks. The source of water supply is near its limits in the Truckee Meadows and the
water facility plan has been developed under the assumption that additional water supplies
can be secured to support growth within the City of Sparks TMSA/FSA.

In the absence of a defined source of water supply, the water facility plan includes five
connections points to the existing water distribution system based on the priority ranking
system design by the City of Sparks. PSA 1 receives service first; PSA 6 receives service last,
For growth within PSA 1, upsizing of existing and previously planned water distribution
pipelines may be required as described in the TMWA 2005-2025 facility plan. This water
facility plan does not address the rehabilitation of aging water distribution system pipelines.

Currently, the public water systems of the City of Sparks TMSA/FSA are operated by TMWA
and the WCDWR. The City of Sparks has successhully owned and cperated wastewater and
reclaimed water systems and may consider establishing its own water distribution system to
serve its citizens in PSAs 2 through 6.
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3.8.1 Supply and Treatment Facilities

The following section address water supply and treatment for groundwater supply,
surface water supply and imperted water supply.

+  Groundwater

Due to the lack of available groundwater supply in the City of Sparks
TMSA/FSA, the water facility plan does not site new supply well facilities. The
capacity of groundwater supply wells varies with the sofe vield of the aquifer
from which the wells draws, the well casing size, and pump equipment.
Generally municipal groundwater supply wells vary from 300 to 3000 gallons
per minute,

Groundwater treatment usually involves only chlorination to disinfect the water.
There are common groundwater contaminates that require cdditional treatment
as discussed previously. The treatment is usually supplied ot the wellhead to
allow for the direct delivery to customers,

+  Surface Water

Due to the current lack of surplus surface water supply, the water facility plan
does not identify future surface woter supply within the Truckee Meadows.
Surface water treatment is required by regulation to protect public health as
discussed in previous sections. Surface water treatment facilities typically cost in
the range of $1 - $3 per gallon of Irealment capacity.

« Imporied Water

To address water supply deficiencies in the Truckee Meadows, numerous
imported water supply plans have been developed. Currently the Honey Lake
importation project is under construction. As discussed in subsection 3.3.2,
other proposed importation projects include the following:

- Aquatrac
- Intermountain Pipeline
- Empire Farms

Importation projects include many obstacles fo overcome before they con be
implemented. These include:

- Environmental impacts
- Public oppesition in the export area
- High capital and operation and maintenance costs

If demand baosed on growth dictates, a way will be found o overcome the
obstacles of importation projects. Las Vegos is an example of looking far
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beyond its borders in an effort to find addifional water supplies to suppert its
projected growth.

3.8.2 Distribution System Facilities

This water facility plan presents distribution facilities required to serve the projected
growth of the City of Sparks TMSA/FSA to the year 2030. The distribution system
faciliies include: {1} pipeline facilities; (2} pump station facilities; ond (3} storage
tank facilities.

« Pipeline Facilities

Pipeline facilities convey water from the source of treated supply throughout the
distribution system and o storage tank facilities. The water facility plan presents
only backbone pipeline facilities which are pipelines larger than 12 inches in
diameter and larger. Facility planning for smaller distribution system piping is
not possible for PSAs 2 through 6 until more definitive land use planning and
zoning is completed. For PSA 1, the TMWA 2005 - 2025 Water Facility Plan
addresses the pipeline improvement needs for growth within the city limits of
Sparks and its sphere of influence in Spanish Springs Valley.

Table 3.21 presents the total length of pipeline facilities that will be needed in the
year 2030. The valves presented for 8 and 10Hnch diameter pipelines are based
on typical fectage on a per acre basis for the assumed density of the PSAs. Table
3.22 presents the linear distances of water pipeline by diameters required by PSA,

TABLE 3.21 YEAR 2030 PIPELINE FACILITIES

Pipeline Diameter Pipeline Length Priority Service Area
{Inches) {Miles) To Be Served
16 34.54 2,3, 4,6
24 10.60 2,36
Total 45.15

TABLE 3.22  YEAR 2030 PIPEUINE FACILITIES BY PRIORITY SERVICE AREA

Priority 147 Diameter Pipeline 24" Diameter Pipeline
Service Area {Miles) (Mmiles)

1 Per TMWA 2025 Plan Per TMWA 2025 Plan
2 18.09 1.24
3 2.42 378
4 617 0
5 0 9]
6 7.84 5.58

Total 34.54 10.60
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Pump Station Facilities

Pump station facilities for the projected growth of the Sparks TMSA/FSA to the
year 2030 are represented in Table 3.23. The planned pump station facilities
assume above ground installations and could utilize o variety of pump types.
The focility plan assumes the use of horizontal split cose pumps for booster
pump station facilities. The pump facilities would be equipped with emergency
power supply. The pump station facilities have been sited such that pipeline
pressures do not exceed 150 pounds per square inch (“psi”] which is the
pressure rating of common pipeline material used for water distribution.

TABLE 3.23  YEAR 2030 PUMP STATION FACILITIES BY PRICRITY SERVICE AREA

Priarity Total Number of Pump Stations
Service Area Within Priority Service Area

1 Par TMWA 2025 Plan
! 2 7
3 2
4 3
5 0
6 5
Total 17

Water Storage Tank Facilities

Future water storage tank focilities have been developed as part of this water
facility plan. The storage tanks sites have been sirategically sited around the
ossumed {year 2030) development areas of each PSA, ‘Water storage tanks
can be either steel or prestressed concrete. Steel tanks are either bolted or
welded. The water facility plan ossumes welded steel tanks will be utilized
within the City of Sparks TMSA/FSA. Table 3.24 presents the total number of
water storage tanks and the combined capacity by Priority Service Area for the

year 2030.

TABLE 3.24 WATER STORAGE DEMAND BY PRIORITY SERVICE AREA

Total Volume of

Priority Total Number of Water Storage Tank Fecilities
Service Area Water Storage Tank Facilities (MG)

| Par TMWA 2025 Plan Per TMWA 2025 Plan
2 8 12
3 2 3
4 1 4
5 0 0
é 4 12

Totol 135 31

. Note: ' {MG) Millions of Gallons.
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3.8.3 Water Distribution Facility Summary

A summary of the proposed water distribution facilities by PSA to serve the projected
population of the Cily of Sparks TMSA/FSA in the year 2030 is presented in table
3.25.

TABLE 3.25 YEAR 2030 WATER FACILITY SUMMARY BY PRIORITY SERVICE AREA

Volume of Storage

Priority Length of Pipeline Number of Starage Tank Farilities Number of Pump
Service Area Facilities {Miles) Tanks Facilities {MG)? Stations

) Per TMWA 2025 Plan  Per TMWA 2025 Plan  Per TMWA 2025 Plan  Per TMWA 2025 Plan
2 79.53 8 12 7
3 21.50 ? 3 2
4 15.97 1 4 3
5 0 0 Q 0
é 68.44 4 12 5

Total 185.44 15 31 17

Note: 1 [MG) Millions of Gallons,
3.8.4 Estimated Waler Focility Costs

Stontec developed estimated costs for the water facilities needed to support
projected growth fo the year 2030. Table 3.27 provides cost summary. The fotal
estimated cost of the water facilifies required to serve the year 2030 population of
the City of Sparks TMSA/FSA is $257.6 million. The water facilities will support a
projected City of Sparks TMSA/FSA population in the year 2030 of approximately
167,000. PSA 4 has the lowest estimated woter facility costs estimated ot $59.7
million.

TABLE 3.26 FUTURE WATER FACILTY COST SUMMARY BY PRIORITY SERVICE AREA

Supply and Treatmant Pipeline Pump Station  Storage Tank

Priarity Facilitios Cost Facilities Cost  Facilities Cost  Facilities Cost Total Cost
Servive Area (millian $) {Million 5} (Mitlion $) {Million $) iMillion $)
1 Per TMWA Per TMWA Per TMWA Per TMWA, Per TMWA
2025 Plan 2025 ?lan 2025 Plon 2025 Plan 2025 Plan

2 80.70 2292 2.80 18.00 124.42

3 12.32 17.63 08O 4.50 35.25

4 2.48 12.66 1.20 6.00 22.34

] 0 ¢ 0 0 0

4] 3.00 52.54 2.00 18.00 75.54

Total $8.50 105.75 4.80 46.50 257.55

Note: Cosls are presented in year 2008 dollars.

»  Groundwater Supply Wells Costs

Groundwater supply wells have not been established as a part of this water
facility plans due to the factor that most of the available groundwater has been
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allocated.  Soiving water supply problems will be a regional issue for the
Truckee Meadows. Generally the cost to site, drill and equip a municipal well
can range from $0.5 to $1.0 million. The variability in cost is o result of factors
including the well casing size, the depth of the well, the proximity of electrical
power supply to the well site, and other factors. The cost of wellhead treatment
also varies.  The cost is contingent upon type and concentration of the
contaminants requiring treatment and the volume of waler lo be treated.
Wellhead treaiment costs can range from $0.1 10 0.5 million per wellhead.
Centralized treatment of mulliple wells is costly because of the distance batween
the supply wells and the need for dedicated pipeline facilities from the well to
the treatment site before the treated ground water can be introduced into the
water distribution system.

In order to provide an estimate of the cost of developing groundwater supplies
in portions of the City of Sparks TMSA/FSA, assumptions must be made. PSAs
4, 5 and 6 are the most likely candidates for woter service using local
groundwater The total of demand within these three PSAs is approximately 5.2
MGD. Assuming and average well output of 1000 gpm (1.44 MGD), a total of
4 wells would be required to meet this demand. Assuming an average cost of
$750,000 per well [including wellhead treatment) the total capital cest of
groundwater supply wells is opproximately $3 million. This assumes that
groundwaier is available to meet the year 2030 demand.

Treatment Facility Costs

Surface water treatment facilities were not developed as part of the water facility
plan because of the lack of available surface water supply. Howaver, if local
surface water sources become available, it would be beneficial 1o the City of
Sparks officials to have on ideo of surface water treatment facility costs. The
cost to plan, design, and censtruct a surface water treatment facility can range
from $1 to $3 dollors per gallon of treated water depending wpon various
factors including the treatment facility site, the quality of the raw water, and the
treatment processes used. PSAs 1, 2, and 3 are most suitable for sufoce water
supply and given their year 2030 c¢ombined total demand of 47.6 MGD, the
cost of the surface waler treatment facility capacity improvements are estimated
at $95.2 million using a vnit cost of $2 per gollon of woter trected.

Pipeline Facility Costs

The total cost of pipeline facilities to serve PSAs 2 through 6, in the City of
Sparks TMSA/FSA s estimated fo be $105.8 million and pipeline facility costs
by PSA are presented in Table 3.27. Since detailed land use planning and
zoning has not yet been developed for o large porfion of the City of Sparks
TMSA/FSA, certain assumptions were required to identity the distribution
pipeline costs. Based on historical trends, the average cost per acre for water
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distributicn service to residential areas is approximately $17,000 per acre.
This unit cost was applied to developable acreage by Priority Service Area lo
establish the estimated costs for distribution pipelines shown in Table 3.27.

TABLE 3 27 YEAR 2030 PIPELINE FACILITY COSTS BY PRIORITY SERVICE AREA

Priority Transmission Pipelines Distribution Pipalines
Service Area {Million $) {Millian 5)
1 Per TMWA, 2025 Plan Per TMWA 2025 Plan
2 18.76 416
3 7.0% 10.54
4 5.86 4.80
5 0 Q
& 14.54 38.00
Total 46.25 5%¢.50

Note:  Costs are presentad in year 2008 doilars.

Pump Station Facility Costs

Total pump station facility costs by priority service area are presented in Takle
3.28. The cost of pump station facilities is influenced by factors including size
and scale, the building structure type, the type of pumps vsed and the accessory
and ancillary components of the pump station. Pump station unit costs range
from $1,000 to §1,500 per horsepower. A unit price of $1,300 per
horsepower was used to develop the pump station costs presented below in
Table 3.28.

TABLE 3.28 YEAR 2030 PUMP STATION FACIUTY COSTS BY PRIORITY SERVICE AREA

Priority Cost
Service Area {Million §)

1

28

C.B

1.2

0

|l iwimn

20

Total

6.8

Nota:  Costs are presented in year 2008 dollars.

Storage Tank Facility Costs

Total costs for water storage tank facilities by priority service area are presented
in Table 3.29. The cost of water storage tanks varies with the material of
construction, the dilficulty of site access, and other factors. Typical unit prices
for water storage tanks range from $1 to $2 dollars per gallon. A vnit price of

$1.50 per gallons was used to establish the estimated costs presented in Table
3.29.
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. TABLE 3.29 YEAR 2030 STORAGE TANK FACILITY COSTS BY PRIORITY SERVICE AREA

Priority Cost
Service Area (Million $)
1 Per TMWA 2025 Plan
2 18.0
3 4.5
4 8.0
5 0
é 18.0
Toial 46.5

Naote: Costs are presented in year 2008 dollars.

3.9 SUMMARY

Conceptual level water focility planning has been performed for the City of Sparks
TMSA/FSA to support a projected population in the year 2030 of approximately 167,000
persens. The total average day water demand for the projected population is 53 MGD.

The City of Sparks TMSA/FSA consists of six separate Priority Service Areas. The existing
city limits of Sparks and the Spanish Springs Valley constitute PSA 1. PSA 1 is the only PSA
with substantial existing development. Growth within this area will generally include indill
and vertical growth.  This area is provided water service primarily by the TMWA with

. small area in the Spanish Springs Valley served by the WCDWR. TMWA has prepared a
facility plon covering the years 2005 though 2025 that recommends waoter facilikies nesded
fo serve the majority of PSA 1. PSA 2 through 6 are generally undeveloped and represent
future growth areas beyond the city limits and the Spanish Springs Valley. These areas will
require new water focilities.

PSA 2 is on the north side of the Truckee River in the Truckee Canyon east of Vista Blvd.
FSA 2 is planned for industrial development with supporting residential uses. [f surface
water was available, the area weuld be ideal for o surface water Ireatment facility and
storage tanks located on the-hillsides to the north.

PSA 3 is located west of Pyramid Highway. The southern two thirds are mountainous and is
generally not suited for additional development.  The northern third encompasses
developable land. Water service to this area is conducive for connection to the existing
water system serving the Spanish Springs Valley.

PSA 4 is located northeast of the Spanish Springs Valley. The area is mostly mountainous
with a few developable valleys. The WCDWR operales o water system nearby and could
possibly expand service into this pricrity service areo.

woter distribution system. The projected population in the year 2030 is slightly over 400
and given the small population and remote location. this area is best suited for private

. PSA 5 encompasses the Warm Springs Valley. This PSA is best suited for a stand clone
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domestic well service as opposed fo a community water system at least through the year
2030.

PSA 6 is located east of the City of Sparks. The topography varies dramatically with
significant slopes but has developable valleys and plateavs. This PSA is suitable for a stand
alone water system in the eastern half and connection to the existing water disiribution
system in the western half.

A lack of adequate water supply, either groundwater or surface water, is a mojor obstacle
that must be avercome for growth can occur in the City of Sparks TMSA/FSA. Nearly ll of
the available groundwater and surface water rights have been allocated.  The City of
Sparks is not alone with respect to this problem. The City of Reno and unincorporated
Washoe County both face this obstacle. A coordinated regional effort is necessary Ie solve
this region’s water supply problems. The western region water commission ["WRWC')
scheduled for establishment in April 2008 is the entity best suited for meeting this need.
Woater importation prajects have been conceived and proposed; another is currently under
construction. Imporfcltion, conservation, water reclamation, reuse and innovative solutions
will be required to solve the water supply problems in the Truckee Meadows.

This water facility plan is conceptual and addresses long term planning concerns. Detailed
land use planning and zoning has not been completed for the TMSA/FSA. Completion of
more detailed land use plans will be necessary before more detailed facility plans can be
prepared.

The projected growth within the City of Sporks TMSA/FSA results in a future City of Sparks
of considerable size. To achieve this growth Sparks will have to coordinate closely with the
Regional Water Planning Commission and its successor organization {the WRWC) and with
the TMWA and the WCDWR to secure water resources thot wil! allow projsctad growth to
occur. Furthermore, the City should consider evaluating and investigating its aptions with the
water importation projects currently underway. It should be clear that without additional
woter supplies, growth will be limited in the City of Sparks. The City should be more
proactive in making sure an adequate water supply is available in order for grown to oceur.

The City may also want to consider becoming a waler purveyor. The City of Sparks owns
and operotes effective wastewater and reclaimed water systems. PSAs 2, 4, 5 and & are
essentially undeveloped. The City, in coordination with the development community, could
create water systems ta serve ifs citizens. Water purveyorship could allow the city fo bank
water rights for future growth and become active in the water right market.
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SECTION FOUR

Wastewater / Reclaimed Water

Wastewater service for the City of Sporks Truckee Meadows Service Area is, for the most
part, managed by the City of Sparks. The cities of Sparks and Reno own and operate the
wastewater collection syslem that services the majority of residents within the Sparks city
limits and its sphere of influence. Specifically services are provided to Priority Service Areas
["PSA”) One and Three. The cities of Sparks and Reno cooperatively own, operate and
maintain the Truckee Meadows Water Reclamation Facility {"TMWRF*] for treatment,
disposal and reuse of wastewater generated in Sparks and Reno.

Wastewater service is also provided by the Washoe County Depariment of Water Resources
["WCDWR"} north of PSA 5, Warm Springs. The WCDWR owns and operates the
collection system and the Wastewater Reclamation Facility serving the Warm Springs Valley.
The defined limits of PSA 5 for the City of Sparks TMSA/FSA includes londs located
southerly, and higher in elevation, thon the Warm Springs portion of Washoe County's
TMSA. Woastewoter service for PSAs 2, 4 and 6 currently include private septic tank and
leach field treotment and disposal systems.

The Truckee Meadows Regional Plan, prepared by the Truckee Meadows Regional Planning
Agency [“TMRPA") and the Washoe Counfy 208 Water Quality Manogement Plan {2004)
(208 Plan") define the parameters for wastewater treatment management within the service
territory. The 208 Plan addresses the effects of continved growth ond development on the
TMSA/FSA boundaries and provides water quality planning to a horizon yeor of 2030.

4.1 RELATED STUDIES

The City of Sparks, with its cwnership of the municipal wostewater system, has been
proactive in planning, designing and constructing improvements to its wastewaler system.
For the majority of the existing wostewater infrastructure facility plans have been prepared
os planning tools fo assure that the community’s present ond future needs are met.
Generally, master planning is followed by facility planning, preliminary design reports,
design reports, capital improvement plans, and construction documents, Collectively these
documents serve as a record of wastewater facility development within the City of Sparks
TMSA/FSA.

A summary of the existing wastewater planning documents is provided in Table 4.1, Refated
Wastewater and Recloimed Water Facility Planning Studies. Waostewater facility planning
for the City of Sparks TMSA/FSA Conceptual Facility Master Plan [“Facitity Plan”) has been
developed to the conceptual level in this report.  Porlions of the documents presented in
Table 4.1 have been utilized in this Facility Plan.
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TABLE 4.1

RELATED WASTEWATER AND RECLAIMED WATER FACILTY PLANNING STUDIES

Priority
Study Service Area
Report Name Date Applicability Description
TMSA/FSA Water, Wastewdter, Jun. 2007 1.6 This facility plan has been prepared to project
and Flood Monagement Facility future demand end wastewater flows for the
Plan City of Reno and Washoe County Truckes
Reference: Eco:logic for COR Meadows Ssrvice Area and Future Service
Area, and to project the necessary
improvements for water, wastewoter and flood
control infrastructure,
Facility Plan for Spanish Springs Sep. 2005 1,3,4,6 The repert evaluates two planning alternatives
Facility Water Reclamation Fecility to defermine the most appropriale sanitary
Referenca: Stantec Censulting, Inc. servicing method  for  Spanish  Springs:
construction of o new focility in Spanish Springs
and continved servicing via TMWRF. It was
determined that continuing TMWRF service for
the crea was the most viable alterncitive.
Effluent Reuse Infill Project Jan. 2005 1-46 Explores the feasibility ond cost of delivering
Faasibility Study effluent to schocls and City Parks for use as
Reference: AMEC Infrastruciure irrigation  water. Two  efflusnt  distribution
alignments, within York and South 4% Street in
Sparks, were determined costeffective over a
20veur planning period.
Vista = Prater Sewer Interceptor Jan, 2005 1 This plon examines the existng and Ffuture
Facility Plan capacity issues of the VistaProter Intercepior
Reference: Summit Engineering and proposes a combination of replacement,
supplementation, and bypass of existing sewers
for the study area.
Boneyard Flat Effluent Storage Nev. 1-6 Describes o plan to prepare the playa to
Reference: AMEC Infrastructure 2004 receive effluent discharged from TMWRF for
ene month in the fall and one month in the
spring sach year. It is recommended that the
effluent opplied to Boneyard Fiat be disposed
of via parcolation 1o supplement the grodually
depleting groundwater supply in the area.
City of Sparks Effluent Reuse August 1-6 Describes the different components of the
System Overview 2004 Sparks effluent reyse system, including pump
Reference: AMEC Infrastructure station, storage tank, booster pump station,
distribution  system, wser sites, ond truck fll
stotions,
Woashoa County Amendment to Mar. é The plant facility plan and amendment propose
Warm Springs Ranch Wastewater 2004 freatment plant design and effluent disposal
Treatment Plant Fecifity Plan [Amended methods for the Warm Springs Valley planning
Reference: Eco:Logic Aug. aren. Disposal methods include vse of rapid
2004) infilration basins and reuse vio golf course

irrigation, requiring terticry treatment of eMuent
finstead of secondary treatment as proposed in
tha 2004 draft plan). The report includes
mapping of the proposed woslewater
infrastructure.
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TABLE 4.1 (CONT). RELATED WASTEWATER AND RECLAIMED WATER FACILITY PLANNING STUDIES

Priority
Study Service Area

Report Name Date Applicability  Description

Water and Wostewater Facility Aug. 1-6 This plan discusses waler and wastewater
Plans on Industrial Zoned Lands 2000 infrostructure plans for the Mustang and Tracy
along the Lower Truckaa River industrial ~ development oreas. A phasing
within Washoe County, Final Report stralegy is presented, along with estimated
Reference: AGRA Infrastructure for costs lo meet current, proposed and future
RWPC, WCDWR demand.

legend: COR) City of Reno,

[RWPC] Regional Water Flanning Commission,
(WCDWR) Washoe County Departmant of Water Resources.

4.2

EXISTING WASTEWATER AND RECLAIMED WATER FACILITIES

4.2.1 Wastewater Flow Rates and Volumes

Existing wastewater flow rates within the City of Sparks TMSA/FSA cre presented in
Table 4.2 - Existing Wastewaler Flow Rates and Volumes. The flow rates are based
vpon 2005 Troffic Anclysis Zone {"TAZ"} data, ore listed by PSAs, ond include the
average day How, the maximum month daily flow and the highest peak hour flow
rate within the PSAs.  The following subsections provide additional information
regording existing wastewaler flow rates:

« Average Daily Flow Rate

- The average daily flow rate is based upon the fotal Aow throughout the
year. |t provides a good indication of wastewater facility needs. However,
fluctuation in Row rates require odditicnal statistical evaluation as presented
in the following two subsections. Based upon 2005 TAZ data the existing
average daily flow rate for the City of Sparks TMSA/FSA is 9.54 MGD.

«  Maximum Month Daily Flow Rate

- Wastewater facility plonning includes evoluation of flow rate Puctuations
observed during the maximum month of sewage flow. Histerically,
maximum month flows are analyzed lo identify flow generally atiributed 1o
combined sewers of the eastern United States. In the Truckee Meadows, the
storm sewer and sanitary sewer systems are separated and the maximum
month flow generally represents increased flow due to inflow and infiltration
0/1). Inflow and infiltration primarily occurs during the rainy season and is
caused by surface flows entering the wastewater piping system and by
higher groundwater levels, The City of Sparks does nol suffer from a severe
I/l problem because of its active, ongoing maintenance program. lis
proactive management ol wastewater facilities is evidenced by the number
of wastewater and reclaimed water facility planning studies already
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completed. Generally, the daily averoge of maximum month flow rate is
used to establish the required capacity of wastewater treatment facilities.

The daily average of maximum month flow is generally expressed as a
factor of the annual average daily flow. With detailed flow records specific
foctors con be established.  For this study a factor of 1.4 has been
astablished for maximum month flow for PSA 1 and a factor of 1.2 has
been established for PSAs 2 through 6. These factars have been applied to
the 2005 TAZ data resulting in an existing total maximum month average
daily flow within the Sparks TMSA/FSA of 13.2 MGD.

= Peak Hour Flow Rotes

Wastewater low rates ore also analyzed on a peak hour flow rote basis.
Peak hour fow rates vary throughout the system and are of course greatest
at the entrance 1o the wastewater treatment facility. The peak hour flow rate
is used to size collection system pipelines to assure tha! adequate
conveyance capacity is available to prevent sanitary sewer overflows. like
maximum month flows, peak hour factors are developed based upon
historical data.  The peak hour factor for this study is 2.5. This factor is
based on comparative analysis of the cated studies presented in Table 4.2,.
The maximum peak hour flow rate in PSA 1is 21.83 MGD.

TABLE 4.2 EXISTING WASTEWATER FLOW RATES ARND VOLUMES BY PRIORITY SERVICE AREA

' Average Daily Flow | Maximum Peak Hour
Servica Area MGD! MGY* Daily Flow Priority Service Area
1 8.73 3,186 | 12.22 21.83
2 0.10 37 0.12 0.25
3 0.41 150} 0.49 1.03
4 010 a7z i .12 0.25
5 0.04 15 0.05 010
o 016 58 019 0.40
Tota! @54 3,483 13.19 23.86

Notes: ' [MGD} Millicns of Callons Per Day.

2 |MGEY) Millions of Gallens Per Yaor.

4.2.2 Woaostewater Strength

Wastewaler strength is characterized by a variety of faciors. The primary factors

are the biochemical oxygen demand, the total suspended solids and the

concentration of nitrogen.  Waslewater sirength varies with the sources i.e.

residential, commercial or industrial generating the wastewater. The City of Sparks
operates a predreatment program for various types of commercial and industrial
facilities. Two examples of the prefreatment programs include: {1) restaurants are

required to have grease fraps fo prevent too much grease from entering the
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collection system and Howing to the water reclamation facility [*“WRF“); and (2}
industrial facilities often require pretraatment to prevent o contaminant from flowing
to WRF’s that are not designed to handle the contaminant.

The existing wastewater strength within the City of Sparks TMSA is typical of many
communities. Table 4.3, Existing Waostewater Choracterization, provides an
overview of the existing wastewater strength of the influent to TMWRF. It should be
noted that with the substantial amount of recent growth wastewater strength has
increased as a result of water conservation measures in newer homes, The potential
exists for additional increase in wostewater strength as time progresses.

+  Biochemical Oxygen Demand {*BOD")

- Biochemical oxygen demand is a measure of wastewater strength and
generally represents the oxygen deficiency in wastewater. 80D is reduced
in treatment facilities by aeration. Typical BOD values range from 110 to
350 mg/L which compares favorably to the volve of 201.74 mg/l as
presented in Toble 4.3.

« Total Suspended Solids {"T$5")

- Total suspended solids is o meosure of the concentration of suspended
sclids in wastewater and its treated effluent. Total suspended solids is
expressed in terms of mg/l and typical values range from 120 to 400
mg/L. The total suspended solids value presented in Table 4.3 falls within
the typical fotal suspended solids range of community wastewater.

» Nitrogen and Other Constituents

- The concentration of nitrogen in wastewater is an important factor. As
rule nitrogen in woslewater is derived primarily from ammonia.
Woastewaler treatment processes generally convert ammonia to nitrites and
nitrates. The reduction of nitrogen concentration in effluent is important
because nitragen can have differing effects on the environment depending
on its oxidation state. For example, ammoenia is toxic to fish and other
aquatic life and because it is highly reactive with oxygen, ammenia can
deplete the dissolved oxygen in water. In addition, all forms of nitrogen
can be taken vp by algae and photosynthetic bacteria and increased levels
of these organisms, which can lead to increased turbidity and reduced
oxygen levels. Finally, nitrate is a potenfial health hazard because
excessive levels can lead to methemoglobinemia or “blue baby” syndrome
in children. In the body, nitrate coverts hemoglobin to methemeglobin,
which binds oxygen less effectively and con lead to decreased oxygen
levels that con be falal.  Minimizing nitrate conceniration is vital in
disposing treated wastewater effluent to prevent degradation of surface and
groundwaters. Nitrogen is expressed in a variety of manners as shown in
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Table 4.4, Typical Composition of Domestic Wastewater, The nitrogen
concentration of influent to TMWRF is typical for community wastewater.

4.2.3 Wastewnter Facilities

The existing wastewater facilities within the City of Sparks [“COS”) TMSA/FSA are
shown in figures 4.1 though 4.16 [Volume 2 of 2] of this facility plan. Wastewater
facilities generally include collection system pipelines, pump stalions and treatment
facilities.

The existing wastewater collection and treadment facilities serving the cities meet the
current need, but as growth occurs, additional capacity will be required.
Furthermore, as existing wastewater facilities age, rehabilitation or replacement is
required. The condition of the existing COS wastewater facilities is generally good.
The following subsections provide additional information regarding existing COS
wastewater facilities.

Based upon TMWRF influent data from January 2002 to November 2007, existing
wastewater for Rene-Sparks was characlerized for biochemical oxygen demand
{"BOD"}, total suspended solids {"TSS”), ammonia as nitrogen, and nitrate-nitrite as
nitrogen. For planning purposes, Reno and Sparks ore assumed to produce
wastewater of similar quality, so that the average values presented are used as
typical wastewater quelity values for the Sparks TMSA/FSA and Existing Service
Area {"ESA”] planning areas.

TABLE 4.3 EXISTING WASTEWATER CHARACTERIZATION

Average Value, 2002-2007

Constituent {mg/L)’
BOD 201.74
7568 167.21
Ammonia Nitrogen 2495
Nitrate +Nitrite Nitrogen 0.07

Notes: ! fmg/l] Milligroms Per Lter

Total nitrogen in wastewater is composed of organic nitrogen and inorganic
nitrogen (ammonia, nifrate and nitrite}. The concentrations of each of ihe types of
nifrogen in the ftreatment plant influent depend upon the composition of the
discharges to the collection system and the conditions within the collection system
prior 1o entering the treatment plant. The main faciors that contrel the nitrogen
balance in wostewater ore the naiure of the wastewater {domestic versus industrial),
os wells as oxygen, bocteria and temperature levals. Values for typical strength
domestic wastewater as defermined by Metcalf and Eddy, Inc, Wastewater
Engineering Treatment, Disposal, and Reuse, Third edition, 1991 are shawn below
in Table 4.4

Droft City of Sparks TMSA/FSA Conceptual Facility Moster Plan Jonvary 11, 2008
Section Four — Wastewater / Reclaimed Water Page 52



. TABLE 4.4 TYPICAL COMPOSITION OF DOMESTIC WASTEWATER

Average Concentration Typical Range
Parameter {mg/L} {mg/L}
Ammonta Nilrogen 25 12-50
Nitrate+Nitrite 0 0
Qrganic Nitrogen 15 8-35
Total Nitrogen 40 20-85

Nates: ' [mag/l] Milligrams Per Liter.

TMWREF does not test its influent for organic nitrogen. Since the ammania nitrogen in
TMWREF influent matches the ypical composition of domestic wastewater shown in
Table 4.5, Existing Waslewater Inferceptors, it is assumed that the average value of
organic nitrogen in wastewater for the study area is 15 mg/L. Therefore, the total
nitrogen average influent concentration for the study area is assumed for planning
purposes ta be 40 mg/L.

+  Existing Collection Systems

- The existing wastewater collection system consists of collection mains which
include both gravity mains and force mains which convey raw sewage
under pressure. Interceptors are larger diameter pipelines that receive flow
from collection mains and convey it to the treatment facility

. The existing City of Sparks wastewater collection system includes
approximately 42.6 miles of pipelines and seven individual lift stations. The
comhined pumping capacily of oll the existing lift stations is 2.8 MGD. A
summary of the existing collection system facilities within the City of Sparks
TMSA/FSA is presented in Tables 4.5 and 4.6.

TABLE 4,5 EXISTING WASTEWAIER INTERCEPTORS

| Diameter
RSO ... S Length
Name Minimum Maximum (FeeH
NE Interceptor 30 30 25,100
MW Interceptor 30 36 , 5,700
South Sponish Springs 33 42 ' 14,100
North Sponish Springs 36 39 _ 12,300
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TABLE 4.6 EXISTING WASTEWATER LIFT STATIONS

Location In-Service Date {gpm)’ {MGD)?
1199 O'Calloghan drive 1998 150 i 022
1102 Spica Istand Drive 1997 ] 250 5 0.36
2102 East Greg Streel 1997 i 420 0.40
1450 Disc Drive (Fire #4] 1997 ‘, 80 ; 0.12
300 Howard Drive [Marina Park) 2001 : 200 i 029
1152 Bavshore Drive {Marina Villoge} 2003 ! 850 ? 1.22
1515 South Rock Blvd {Rock Park) 2000 N/A ! N/A
Parlanti Lane [Helms Trailer Park) 1976 N/A ! N/A

Netes: ' [gem) Gallons Per Minute,
2 [MGD) Millions of Gallons Per Doy.

« Existing Treatment Facilities

-  Wastewater trectment faciliies are often referred 1o as wastewaler
treatment plants or water reclamation focilities. The Truckee Meadows
Water Reclamation Facility {"TMWRF”) provides treatment of wastewater
from the cities of Reno and Sparks and portions of unincorporated Washoe
County. The cities of Sparks and Reno cooperatively finance, manage,
operatle ond maintain  TMWRF, and they also coordinate facility
expansions. TMWRF uses an activated sludge trealment process and
provides lerfiary traaiment of wastewater. The Nevada Division of
Environmental Protection has issued a discharge permit for TMWRF through
the National Pollutant Discharge Elimination System (“NPDES”) program.
Since a portion of TMWRF's treated effiuent is released to the Truckee River
the discharge permit for TMWRF has very siringent limils, Portions of the
TMWRF effluent is reclaimed and recycled as reuse water also known os
treated effluent or reclaimed water. Strict limitations on reclaimed water
revse also form the basis of the discharge permit for TMWRF.

Water reclamation facilities must also manage the solids generated from
community sewer systems, At TMWRF the sclids are onaersbically
digested, dewotered and either applied to the ground as fertilizer (under
regulatory requirements) or disposed in landfills.

TMWRF is well operated and maintained. The facility first went info
operation in 1964, and has undergone many improvements and capacity
expansions throughout the years. The most recent facility expansion was
completed in 2006 to increase the rated treatment capacity to 46 MGD.
Table 4.7 provides summary information pertaining 1o TMWRF.
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TABLE 4.7 SUMMARY OF TMWRF INFORMATION

Item Relative Numbers

Qriginal In-Servica Date {Year) 1964

Most Recent Treatment Capocity Increase {Year) 2006

Rated Treatment Capacity (MGD)! 46.48 o
Current {Parmitted] Annual Average Daily Flow {MGD)' 31.5(51.2) 1{':,)
Rena Capacily Share (%) 6}3@/‘&
Sparks Capacity Share™ (%) /33_? /

Current Annual Volume Trected** (MG)? N850

Current Annual Recloimed Water Revsa [MG)? 525

Current Annual Discharge Volume o River {MG)? 10,425

Notes: T MG Millions of Gallons Per Day.
2 IMG) Millions of Gollans.
*Sporks has permanently lsased 1.8 MGD treatment copacity to the Sun Volley General Impravement Districk.
** As of 2000, based on 2004-2005 Waoshoe County Comprehensive Regional Water Management Plan.

4.2.4 Existing Reclaimed Waler Facilities

The City of Sparks owns ond operates a very effective reclaimed water system which
substantially reduces the demond for freshwater in the Truckee Meadows. The
reclaimed water system supplies treated wastewater effluent to several golf courses,
city parks and other landscaped areas within the City of Sparks TMSA/FSA.
Reclaimed water facilities include source of supply pump stafions, distribution system
piping, booster pump stations, and sterage facilities.

The following subsections provide information regarding existing reclaimed water
supply quality and quantity.

+ Reclaimed Water Supply Quality and Quantity

- The source of supply for the City of Sparks reclaimed water system is
TMWRF. The quality of treated wastewater effluent controls its reuse. The
following two subsections address the reclaimed water quality.

» Reclaimed Water Supply and Reuse

- Recloimed water supply is generally ovailable and reused during the
irrigation months of April through October.  Several factors exist which
controt the availakle quantity of reuse water. These include the amount of
raw wastewater treated and environmental consideralions of discharge from
TMWRF to the Truckee River. The majority of reuse water from TMWRF is
used in the City of Sparks. A portion of the treated flow is also applied at
the University Farms located near TMWRF.

In 2006 the tolal discharge volume of TMWRF was approximately 31,137
acre feet. Of this total, approximotely 2,600 acre feet {8.4 percent] were

Draft City of Sparks TMSA/FSA Conceplual Facility Masler Plan January 11, 2008
Section Four — Wastawater / Reclaimed Waoler Page 55



reused in irrigalion. Table 4.8 provides information regarding the reuse

sites of the City of Sparks water reclaimed water system.

TABLE 4.8 EXISTING RECLAIMED WATER USE AREAS

Annual Usage

Descripkion (MG)
City of Sparks - Spanish Springs #1 133
City of Sporks - Parks 28
D’Andrea Golf Course 210
Washoe County School District 15
Washoe County Parks and Recreafion Depariment 20
First Tee Golf Course 6
Martin Marietta Moterials 80
City of Sporks — Sponish Springs Arec #2 75

Total 637

MNotes: | (MG) Millions of Gallens,

+  Reclaimed Water Quality

- Reclaimed water quality is a function of the level of treatment provided by
the wastewater treatment facility producing the effluent. In Nevadg, the
Nevada Division of Environmental Protection {MDEP) classifies treated
wastewater effluent quality and controls the reuse of the effluent. The
controlled use of treated wastewoter effluent is generally based on the fecat
coliform and total coliform concentrations, along with other considerations.

Requirements for bactericlogical quality of reuse water are sel forth in the
revse categories defined in the Nevada Administration Code [“NAC®)
445A.276, use of treated effluent. Requirements for bacterialogical quality
of effluent. In general reuse within City of Sparks TMSA/FSA is assumed to
require classification reuse category A. This cotegory of reuse allows non-
controlled public access to reuse areas.

The NDEP requires that an Effluent Management Plan be prepared for each
place of use of reclaimed water. An Effluent Management Plan details the
resiricions and precautions ltor reclaimed water reuse including the
following considerations: (1) recloimed waler closs; {2) buffer zones for
application; and (3] permissible hours of application.

Recloimed Water Pump Stations

The main pump station for the City of Sparks reclaimed water system is located
at TMWRF.  The current pumping capacity of the main pump station is
approximately 20,000 gpm. The City of Sparks also operates o reclaimed
water booster pump station. This booster pump station is located in Spanish
Springs on Kiley Ranch and pumps water o the outer limils of the City of Sparks
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recloimed water system. The pump station consists of two 350 horsepower
splitcase pumps and twe 100 horsepower end suction pumps. The moximum
design pressure of the pump station is 200 psi and the discharge header
elevation is 4,449 feet.

+  Reclaimed Water Distribution System

The existing reclaimed water distribution system includes a storage tank,
distribution pipelines, metering facilities and water truck fill stations. A 3Q-inch
diameter main distribution pipeline extends from TMWRF; branches off of this
trunk line serve reuse sites located within the City. The City owns and operates
a 3.25 million gallon reclaimed water storage tank located in the Spanish
Springs Valley near the Golden Eagle Regional Park, which is currently under
construction. Table 4.9, Existing Reclaimed Water Pipeline Facilities, presents
information regarding the existing reclaimed water pipelines comprising the City
of Sparks reclaimed water system.

TABLE 4.9 EXISTING RECLAIMED WATER PIPELINE FACILITIES

Diametar
PFipe Material . {Inches)

35
30 N
R S S 1
, 20 .
Cuctile tron e e
e

PV 8y T
6 ! 3,921
4 : 1,816

4.3 PROPOSED WASTEWATER AND RECLAIMED WATER FACILITIES

This section provides information regarding planning information, data, assumptions and
methodology empleyed in preparation of this wasfewater and reclaimed water conceptual
facility master plan. Refer to Plate 4.0 (Volume 1 of 2] and Figures 4.1 through 4.16
(Volume 2 of 2) for o graphical presentation of the proposed wastewater and reclaimed
water facilities.

The Regional Transportation Commission developed Traffic Analysis Zones {*TAZ"} for
planning transportation facilities within the Truckee Meadows. TAZ data includes the
Equivalent Residential Unit (ERU) count and the employee count within each TAZ.  City of
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Sparks planning personnel modified the TAZ data for the purpose of preparing this facility

. plan toking into consideration their vision of growth in the City of Sparks TMSA/FSA. The
City of Sparks created six priority service oreas os discussed in Section 1. The Cily of
Sparks is currently preparing a master plan to identify future land uses within the six PSAs.
The TAZ data was distributed through the PSAs and where TAZ and PSA boundaries did not
motch, a percentage share waos identified lo disiribute the TAZ data accordingly.

The TAZ data was used to establish o prospected population of the Sparks TMSA/FSA at
roughly 167,000 inhabitants. Summary planning data is presented in Table 4.10, Exisfing
and Future Population by Priorily Service Arec, including existing and future population,
ERU's and employees by PSA. The City of Sparks is currently preparing a Master Plan to
identify future land uses within the six Priority Service Areas.

TABLE 4.10  EXISTING AND FUTURE POPULATION BY PRIQRITY SERVICE AREA

Priority Existing Future Existing Future Exizting Future
Service Total Area  Population  Population ERU's ERU's Employeas Employees
Area (Acres) {2005) {2030) {2005} {2030) (2005) {2030)
1 23,579 81,000 128,478 32,315 51,389 49,422 80,404
2 12,388 240 16,287 376 6,315 4,096 36,196
3 3,736 3,788 3,865 1,515 1,546 1,365 2,522
4 5,628 214 2,488 346 995 17 0
5 10,6635 252 413 141 165 3 35
. & 25,484 1,489 15,510 594 6,204 0 125
Total 81,480 88,483 167,041 35,309 66,814 54,903 119,282

Source:  City of Sporks and Stontec Consulting, Inc.
Notes: ! (ERU's) Equivalent Residential Uinits.

When existing ground slope exceeds 30 percent, the land is assumed to be too expensive
to develop. For each PSA the amount of developable land was determined and the ERU
count was distributed equally though the developable lond area toking into consideration
land occupied by commercial and industrial uses. The resultant densities are presented in
Table 4.11, Priority Service Area Information. A density of 30 employees per acre was
assumed for planning purposes. The formulo used to determine densities is as follows:

Dansity {ERU/Acre) = Future ERU/Developable Area - [Futwre Employees/30 Employees per Acre)

It should be nated thot for PSA 2 o value of 70 employees per acre wos used in the formula
presented obove,
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TABLE 4,11 PRICRITY SERVICE AREA INFORMATION

ERU Density
Priority Service Area {ERU/acre)

1 2.9

2 4.0

3 3.0

4 0.6

5 1.8

& 3.9

Waslewater volumes were developed using the design criteria as discussed in Subsection
4.3.2, Design Criteria. Conceplual leve! planning was performed to size and locate
wastewater facilities appropriote for each PSA. Waostewater facilities for PSA 1 and 3 were
taken largely from existing master and facility plans and on analysis should be conducted to
assess the impact on existing and previously planned wastewater facility improvements of
the year 2030 population of PSA 1. It is important to note that the planned wastewater
facilities assume that an adequate water supply is available in the future.

For PSAs 2 and 6 new wastewater facilities ore planned for the year 2030 buildout,
Wastewater facilities were sited based upon the following considerations:

»  Proximily to existing WRF's;
» Valley ond basin topography; and
»  Sewershed lopography.

Possible paints of connection 1o the developed area of PSA 1 were developed for flow from
PSA 3 and for flow from a portion of PSAs 2, 4 and 6. All of PSA 3 wastewater flows are
planned to be treated ot TMWRF as well as portions of PSAs 2, 4 and 6 and south. The sum
total of additional Hows to be treated ot TMWRF, resulting from the year 2030 buildout of
these Priority Service Areas is 7.8 MGD.

Pipeline faciliies were aligned generally olong proposed roadways to collect from individual
sewersheds for conveyance fo the existing TMWREF facility and the new water reclomation
facilities discussed in this facility plan. Pipelines were sized based on peak hour flow rates
throughout the PSAs, Wherever possible gravity pipelines are utilized. Wastewater lift
stations was sited at the lower end of the sewersheds, to clear o topographical obstacle. In
some instances planned wastewater facilities located in one PSA may also serve another

PSA.

It is not yet possible to estimate future reclaimed water demand or application sites for PSAs
2 through & unfil land use planning and zoning is finalized. Therefore this facility plan
identifies the amount of treated waslewater effluent available by PSA. In general, the source
of supply of freshwater will have a bearing on the reclaimed water reuse. It is assumed that
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it local groundwater is the source of freshwater supply, treated wastewater effluent will be
reused in the summertime for irrigation and disposed of by groundwater recharge in the
winter months. If the source of freshwater supply is imported water, 100% reuse of the
treated wastewater effluent will be ulilized to reduce the amount of imported water required.

4.3.1 Regulatory Review and Considerations

The Nevada Division of Environmental Protection ("NDEP“} is the regulatory
authority responsible for wastewater and reclaimed water. The NDEP issues
discharge permits that regulate the quolity of trected wastewater effluent and its
reuse. Treated waslewater effluent quality is o function of the treatment provided.
Various levels of wastewater treatment exist ranging from simple lagoon systems to
complex mechanical treatment focilities  utilizing numerous unit  processes.
Mechanical facililies commonly ufilize an activated sludge process, as used at
TMWRF. Contingent upon the disposal and reuse methods uiilized tertiary trectment
may be provided [as TMWRF does) to further freat the wastewater. This includes
disinfection and filtering. ERluent disposa! is accomplished either fo groundwaters
of the state through, rapid infiliration basins or conjunctive use wells or to surface
waters of the State of Nevada.

NDEP also regulates the disposal of solids resulting from wastewater treatment. The
residual solids are known as biosoilds. Biosolids are ¢lassified os Class A and Class
B. Class A biosolids contain no detectable levels of pathogens. Class A biosolids
that meet strict requirements for vector atiraction and metals contents only require a
permit for land application. Class B biosolids are treated but still contain detectable
levels of pathogens; these bicsolids are subject to bulfer requirements, public access
and crop harvesting restrictions. NDEP also regulates wastewater collection
systems. Their primary responsibility is to assure thot sanitary sewer overflows are
avoided.

Wastewater regulations are subject to change as technological advances are made
and as environmental conditions dictate. Of particular concern regarding future
regulalory changes are emerging contaminotes including endacrine disrupters. An
endocrine is a chemical or natural breakdown product that mimics hormenes in the
body and can have an adverse effect an wildlife or humans. Many pharmaceuticals
and personal care products are potential endocrire disruptars.  Lastly NDEP
regulates design criteria for wastewater facilities as discussed in the following
subsections,

The Truckee River Operating Agresment ["TROA”) was lost negotiated in February,
2007 1o achieve greater Hexibility in the operation of Truckee River reservoirs,
thereby achieving greater water use efficiency in the Truckee River Basin. The
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following TROA elements are relevant to wastewater and reclaimed water planning
for Sparks.

+ Reno, Sparks and Washoe County ugree to provide 6,700 acre leet of water
rights for water quality purposes (TROA 1.E.4).

« Excess surface water rights in the amount of 0.11 acrefeet are required for
each acre foot of new waler service commitment, commencing October 21,
2004 until the Truckee Meadows Water Authority (TMWA] normal demand
equals 119,000 acrefeet per year {TROA 4.B.2).

«  TMWA may deliver up to 3,000 acreleet per year of Truckee River water
outside the Truckee River Basin without obtaining water rights for return flows to
the Truckee River, Except for the 3,000 acrefeet referenced above, when an
Orr Dikch Decree water right is used to provide water to its service areas outside
the basin, TMWA must utilize additional woter rights to provide water in the
Truckee River in the amount and location equivalent to the water reclamation
facility (WRF) return flows which would have returned to the river if the water
rights usage outside the basin had been within an area served by o WRF
discharging effluent to the river [TROA 4.Gj).

4.3.2 Design Criteria

In planning wastewater facilities o key element is establishing design criteria.
Design criteria is obtained from both state regulations ond criterio esfablished by the
agency responsible for the wastewater system operation. The wastewater design
criteria used for this facility plon is presented in Toble 4.12, Wastewater Facility
Design Criteric.

TABLE 4.12 WASTEWATER FACILITY DESIGN CRITERIA

ltem Relative Number
Residents per ERU (count) 2.5
Daily Flow Per ERU {GPD' /ERL) 270
Daily Flow per Employes {GPD/employes} 40
Peak Hour Factar 25
Water Reclamation Facility Sizing Factor 1.5
Maximum Dapth of Flow in Existing Pipelines [% full) 75
Maximum Depth of Flow in New Pipelines (% Full} 50
Minimum Flow Yelocity (Fps?) 2

Notes: ' (GPD) Goallons Per Day.
2 ffns} Feet Per Second.

Daily Fkaw per ERU: The valve of 270 GDP/ERY is bosed upon the Washoe County 208 Plan.

Daily Flow per Employee: A typical design eriteria of 40 GDP/employea is used to accoynt for variable wastewater generation

volumes based an the type of workplace {i.e., commercial and indusirial).
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4.3.3 Potential Septic System Conversions

Currently in the City of Sparks TMSA/FSA there are 478 individually owned
sewage disposal systems which ufilize septic tank with a leaching field for disposal
to groundwater. While there are relotively few private septic systems, the facility
plan assumes all of thase would be converted 1o a community wastewater system as
time passes. The TAZ data ERU count accounts for the conversion of existing sepfic
systems. Table 4.13, Potential Septic System Conversions by Priority Service Areq,
presents existing septic system information by PSA and the resultant potentigily
odded wastewater flow rale resuling from conversion to community wastewater
systems 1o the public sewer system. Each septic system is assumed to be equivalent
to one ERU lor the flow rate estimate of potential conversions.

TABLE 413 POTENTIAL SEPTIC SYSTEM COMNVERSIONS BY PRIORITY SERVICE AREA

Numbar of Potantial Flow Rote of
Prioriry Number of Existing Septic Conversions fo Potential Conversions

Service Area Septic Systems Community Sewaer {MGD)'
1 282 282 0076

2 32 32 {.009

3 142 142 0.038

4 0 [t 0

5 22 0 0.006

& 0 Q 0

Total 478 478 0,129

Notes: 1 MGD) Millions of Gallons Per Day.

43.4 Treated Wastewater Effluent Quality Goals

Treated wastewaler effluent quality goals are based upon the disposal method
utilized. It has been conservatively assumed that a high quality effluent will be
produced to provide fexibility in disposal. Terfiary treatment will be provided and
the target concentrations of typical quolity effluent parameters are as follows:

+ Fecal Coliform = 200 MPN/100mL
+ BODs, uninhibited ~20 mg/L
+ TS5 -20mg/L

+ Total Nitrogen — 1.36 mg/L {estimated from the TMWRF Waste Discharge
Requirements for major conslituents)

Additionally, there are Total Maximum Daily Load {*TMDL"} considerations if treated
wostewater effluent is dischorged 1o the Truckee River.
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TABI

4.3.5 Year 2030 Wastewater Flow Rates and Volumes

The design criterta used to estimote the year 2030 wastewater flow rates is
presented in section 4.3.2 It is assumed thal odequate freshwater supply is

available throughout the planning period used in this report. Table 4.14, Year
2030 Wastewoter Flow Volumes by Priority Service Areq, presents the year 203G
wastewater flow rates by PSA,

E4.14 YEAR 2030 WASTEWATER FLOW VOLUMES BY PRICRITY SERVICE AREA

Annual Average Daily Flow Maximum Month Daily Flow
Priority (mG)’ (MG)’ —
Sarvice Area Existing Yoar 2030 Existing ; Year 2030

| 10.70 17.09 26.75 | 4273

2 0.27 3.21 0.68 8.03

3 0.46 0.52 1.15 1.30

4 0.10 0.27 } 0.25 068

5 0.04 Q.05 0.1 ; 13

é 0.16 1.68 0.4 _5 4.20

Total 11.73 22.82 i 29.33 57.07

Notes: 1 (MG) Miltions of Gallons.

4.3.6 Proposed Year 2030 Wastewater Facilities

Figures 4.1 through 4.16 [Volume 2 of 2) list the conceptual wastewater treatment
facilities needed for the City of Sparks TMSA/FSA. The following subsections
provide information for the planned wastewater facilities, Proposed future reclaimed
waler facilities are presented in Section 4.3.8.

Treatment Facilities

The year 2030 wastewater treatment facilities proposed are included in Figures
4.1 through 4.16 (Volume 2 of 2). There ore two new treatment facilities
proposed with rated capacities of 2.1 {PSA 6) and 4.8 {PSA 2) MGD serving
5,104 and 11,827 equivalent ERU's raspectively. TMWRF will also be required
to treat an additional 7.9 MGD to meet wastewater reotment needs. The
treotment facilities are summorized in Taoble 4.15 — Year 2030 Treafment
Facility Summary information in the yeor 2030.

The rated capacity of the needed treatment facilities located in the developed
Priority Service Areas is based upon a 1.5 sizing factor to averoge day flow.
This factor is used to account for the uncertainty of growth and potential
changes in the population to be served from that planned.

Each of the new facilities are planned to pravide terfiary treatment. Treated
wastewater effluent dispesal will include both discharge to groundwater using
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rapid infiltration basins or recharge wells as well as effluent storage basins and
storage tanks.

It is assumed that biosolids will be processed of each treatment facility with
dispoesal as land applied ferilizer or be landfill disposed.

It is estimated that PSA 5 will have a 2030 population of 413 pecple along
with 35 employees. This population base is not Jarge enough to economically
support a wostewater freatment facility. Uniil the populotion increases to about
12,000 which will previde an average day wastewater flow of 2 MGD, a local
treatment focility is not advisable. In the interim it is recommended that
individual septic tanks with leach fields be utilized in accordance with Washoe
County District Board of Health regulctions. Instellation of dry sewers is also
recommended as a requirement for development in PSA 3 to support conversion
to o community wastewater collection system in the future.

Additionally, more detailed facility planning will be required prior to the design
and construction of any of the proposed wastewater treatment facilities listed in
this repor.

TABLE 415 YEAR 2030 TREATMENT FACILITY SUMMARY INFORMATION

Troatment Annval Effluant Annvual Effluent
Locations Serviced Capacity Roused Disposed to Groundweter
Facility {Priority Service Area) {MGD)’ {AFY)? (AFY)2
P2 - WRF 2 4.8 2,130 1,440
P4 - WRF & 2.1 Q00 &75

Notes: ' {MGD] Millions of Gallons Per Day.

2 (AFY) Acre Feat Per Year,

Wastewater Collection System Focilities

The conceplual wostewater collection facilities required to meet the year 2030,
the City of Sparks needs are presented in figures 4.1 through 4.16 (Volume 2 of
2}. The collection facilities include pipelines and lift stations. The following wo
subsections provide additional information for collection system pipelines and
pump stalions respectively.

Wastewater Collection System Pipelines

The wastewater collection system pipelines for the proposed City of Sparks
TMSA/FSA buildout include collection mains, both gravity mains and force
mains, and interceptor pipelines thal intercept gravity pipelines.  Gravity
conveyance is used wherever possible in the proposed collection system. The
collection system pipelines were sized based on peak hour flow rate design
criteric as discussed in Section 4.3.2, Design Criteria.
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The six PSAs have significant elevalion variation within each PSA. The
maximum elevation difference is in PSA Six and varies from 4,360 to 7,400
feet obove sea level.

For PSA 1 existing infrastructure will require capacity increose to convey an
additional 7.8 million gallens per day of wastewater to TMWRF. Table 4.16,
Yeor 2030 Wastewater Pipeline Summoary Information, provides summary
information for proposed interceptors of the various PSAs. The sewershed which

contains each wostewater pipeline is listed in the second column, City of Sparks
{“COS"), Truckee Canyon [“TC*}, and Dry Lakes {"DL").

Wastewater pipslines are designated by PSA type {main versus trunkline}, and
number, with lower numbers generally closer fo their respective water
reclamation facilities. For exomple, the pipeline with designation P2-T1C is a
portion of the trunkline collecting flows from PSA 2, and is the third segment
from the proposed water reclamation facility for that area.

TABLE 416 YEAR 2030 WASTEWATER PIPELINE SUMMARY INFORMATION

Capacity
Length Diametsr Slope Q Total 0.5 d/D?
Reach # Sewershed (fe) {in} (Ft/H) {MGD) {mMGD)'
£1-m1 s 2,000 B Q.005 .03 0.26
P1-pM2 CS 1,000 B 0.010 Q.25 0.36
PI1-T1 Cs 6,500 1G 0.015 0.61 0.81
P2-m1 S 5,500 B 0150 0.03 1.39
P2-M2 TC 1,500 8 0.005 0.20 025
P2-M3 TC 8,000 8 .005 0.03 0.25
P2-T1A TC 6,200 24 0.005 3.80¢ 480
P2-T1B C 6,200 21 0.004 2.90 3.68
P2T1C TC 3,300 18 0.005 1.68 2.23
PZTID TC 20,000 15 0.005 1.30 1.37
P2-T1E TC 5,000 10 0.005 0.35 .47
P2-T2 TC 5,500 18 0.030 4.20 5.46
P3.M1 S 7,000 8 0.044 6.25 .75
P3-M2 ] 6,500 8 0.038 0.20 0.70
P4T1 <5 14,000 10 0.030 0.71 1.14
P&-M] cs 13,500 8 0.05 0.55 0.81
P&-M2 cs 4,500 8 0.013 c.20 0.41
P&TI DL 7,000 12 0.020 1.38 1.51
P&T2 DL 4,000 10 0.013 0.69 0.75
P&T3 DL 7,000 12 0.005 0.69 074
P&.T4 DL 5,500 i0 0.015 0.49 0.81
Notes: ' [MGD} Millions of Gallens Per Day.
?|d/D] Depth of Flow / Diometer
Draft City of Sparks TMSA/F5A Conceptual Facifity Master Plon January 11, 2008

Section Four — Wostewaler / Reclaimed Water Page 65



Wastewater Collection System Lift Stations and Force Mains

A total of three new wastewater lift stations will be required to support vear
2030 population of the Sparks TMSA/FSA, one is located in PSA 2 and two
are located in PSA 6. One lift station located in PSA 6 is needed to pump raw
sewoge to o treotment facility. Two of the three lift stations, located in PSA 2
ond é are needed to dispose of treated wastewater and are utilized for
wastewater reuse or recharge. The proposed lift station facility needed for
pumping wastewaler is summarized in Table 4.17, Year 2030 Wastewater Lift
Station Summary. The remaining two ikt stations needed for reuse distribution
of treated effluent are summarized in Table 4.20, Year 2030 Reclaimed Water
Lift Station Facilities. The iotal length of force main required to pump raw
sewage is approximately 5,500 feet o é-inch diameter pipe. The planned lift
station will include auxiliary power supply in the event of power failure and @
minimum of 24 hours of emergency storage copacity. The required horsepower
for the proposed |ift station is 50 horsepower.

The existing lift stations within PSA 1 may require rehabilitation and/er
upsizing. Detailed evaluation of the existing lift stalions is beyond the scope of
this conceptual facility master plan.  As growth occurs in PSA 1 existing lift
station rehabilitation and upsizing evaluation can be conducted on a case by
case basis.

The City of Sparks is standardizing on above ground lift stations utilizing self-
priming centrifugal pumps and this conceptual facility master plan assumes this

configuration of lift station.

TABLE 4.17 YEAR 2030 WASTEWATER LIFT STATION SUMMARY
i Force Main Approximate
| Priority ... How Quantity Diameter  Force Main Length -
| Name Service Arsa GPM! MGD? Horsepower (inches} {faet)
| P6-1S 6 382 50 50 6 5,500

Notes: ' [GPM] Gallans Par Minyta.
?IMGD) Millicns of Gallons Per Minute,

4.3.7 Wastewater Facility Costs

A summary of the estimated cost of the wastewater freatment lacilities required to
meet the needs of the City of Sparks TMSA/FSA year 2030 population is presented
in Table 4.18, Year 2030 Wastewater Treatment Focility Cost Summary. Table
4.19, Year 2030 Wastewater Focility Cost by Priority Service Area, provides the
wastewater facility cost by PSA and includes the cost of the traatment facility, the
collection trunk pipelines, and any needed lift stalions. The estimated costs shown
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are based on the year 2008 dollars in this conceptual facility master plan. Where
a treatment facility services multiple PSAs the cost has been allocated based upon
the number of ERUs served within the PSA.  Costs shown reflect inclusion of the
skeletal frunkline collector system and the wastewater treatment facilifyA It is
expected the subdivision builders will assume the cost for sewer collection
infrastructure within their subdivision areas.

TABLE 4.18 YEAR 2030 WASTEWATER TREATMENT FACIUTY COST SUMMARY

Type Locotian Estimated Cost
Name {New, Rehab, Upsize) {Priority Service Area) iMillions §}
P2-WRF New 2 &
P&-WRF New 6 3
TMWRF Upsize 1 78

TABLE 419 YEAR 2030 WASTEWATER FACILTY COST BY PRIORITY SERVICE AREA

Estimated Treatment Estimated Pipeline Estimated Lift Station Estimated
Priority Facility Cost Fatility Cost Fazility Cost Total Cost
Service Area {Millios 5) (Millions $) (Millians %) {Millions §)
1 68.0 18 o 69.8
2 480 18.3 0 66.3
3 4.0 22 0 6.2
4 3.0 3.2 0 6.2
5 0 0 0 0
é 24.0 2.0 0.2 33.2
Total 147.0 345 0.2 181.7
4.3.8 Year 2030 Reclaimed Water Facilities
Year 2030 reclaimed water facilities developed as part of this conceptual facility
master plan for the City of Sparks include source of supply lift stations and
transmission pipelines lo storage tanks and recharge areas. A distribution system
for the reclaimed water by PSA has not been established because at the time of this
writing land use planning ond zoning has not been completed for PSAs 2 though 6.
The following subsections provide additional information regarding the year 2030
reclaimed water facilities.
Because of the unknown demand for reclaimed water on the freshwater source o
strategy has been developed for each reatment facility to discharge treated effluent
either to rapid infifiration for disposal to groundwater or to a storage tank for reuse
in irrigation.  Efflvent storage tanks distributed throughout buildable land areas
have not been developed as part of this conceptual facility master plan. Contingent
upon future reclaimed water demand and freshwater source of supply, effluent
storage reservoirs or storage lagoons may be required to store treated wastewater
effluent through the winter until demand begins with the next irrigation season.
Draft City of Sporks TMSA /FSA Conceptuol Facility Moster Plan January 11, 2008

Section Four ~ Wastewater / Recloimed Woter Page &7



Storage facilities for reclaimed water reuse should be placed in the vicinity of the
proposed water reclamation facilities. A lift station will pump the trealed effluent to
either reuse distribution or to ground water recharge. The reclaimed water tanks are
sized by assuming a sufficient volume of storage adequate to provide two days flow
to effluent reuse areas during emergency periods when the lift station may not be
operational. Detailed facility planning will be required to site the treated effluent
storage tanks.

The existing reclaimed water distribution system operated by the City of Sparks is
supplied by TMWRF and was recently expanded to provide up to 27.4 MGD of
recloimed water. The major pertion of this reclaimed woter is used in the City of
Sparks with some being used at the University Farms. The current capacity is
odequote to meet demands in the City of Sparks and the Spanish Springs Valley for
the foreseeable future. The only expected changes to the existing City of Sparks
reclaimed water system is the addition of users to the existing system.

»  Avoilable Recloimed Water Volume

The two new water reclamation facilities needed by the year 2030 will produce
an effluent of suitable quality for reuse irrigation by providing tertiary treatment.
The annual volume of reclaimed waler available from each of the new water
reclamation facility by the year 2030 is assumed to equal the total volume of
wastewater entering each wastewater reclamation focility os summarized
below:

- P2-WRF - 3,600 AFY
- P&WRF - 1,600 AFY

It the primory source of freshwater needed at buildout of the Sparks TMSA/FSA
is by importation all available reclaimed water will be utilized in order to
minimize the amount of water needed for import. Storage of the reclaimed
water will be needed during the winter months for reuse application during the
following irrigation season. The storage volume required by the year 2030 will
be about 40 percent of the total yearly volume of available reclaimed water as
summarized below:

- P2-WRF - 1,500 AFY
- P&WRF - 700 AFY

If the primary source of freshwater is local groundwater the amount of treated
effluent needed for reuse application will be about 60 percent of the total yearly
volume of availoble reclaimed water summarized with the remaining 40 percent
discharge to groundwater as follows:
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- PZWRF = 2,100 AFY
. - P&-WRF = 900 AFY
Under this scenario the amount of water to be recharged during the winter

months equals the amount of winter months storage needed for reuse
application of reclaimed water as listed obove.

As developed in this conceplual facility master plan by the year 2030 there will
be on additional 7.8 MGD effluent flowing 1o the TMWRF, a portion of which
will be available for reuse.

«  Reclaimed Water Distribution and Storage Facilities

Refer to Figures 4.1 through 4.16 (Volume 2 of 2) for proposed locations of
future reclaimed water facilities. Table 4.20, Year 2030 Reclaimed Water Lift
Station Facifities, presents summary information for the reclaimed water supply
lift stations and Table 4.2V, Year 2030 Recloimed Water Pipeline Facilities,
provides summary information regarding reclaimed water distribution pipelines,
Table 4.22, Year 2030 Reclaimed Water Storage Facilities, presents
information regarding future reclaimed water sterage tanks.

TABLE 4.20 YEAR 2030 RECLAIMED WATER LIFT STATION FACILTIES

Location Capacity
Nome {Priority Service Area) Horsepower Required {MGD)'
P28 2 75 4.8
P&-LS & 50 Z2.1

Notes: 1 (MGD)] Millions of Gollons Per Day.

TABLE 4.21 YEAR 2030 RECLAIMED WATER PIPELINE FACILITES

Size | Length
Type {Inches) : {Feeot)
. 12 3,100
A ke ...M0300
& 1,500
12 1,000

TABLE 4,22 YEAR 2030 RECLAIMED WATER STCRAGE FACILITIES

Location Capacily
{Priority Service Areo) {(MG)!
2 3.0
& 1.5
. Notes: ' [MG] Millions of Gallons.
|
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4.3.9 Reclaimed Water Facility Cost

A summary of the estimated cost of the future reclaimed water Facilities is presented
in Table 4.23, Yeor 2030 Recloimed Water Facility Cost Summary, and Table
4.24, Reclaimed Woter Facility Cost Summary by Priority Service Area, distributes
these costs by PSA. Assumptions used for all estimated costs listed in preparation of
this City of Sparks TMSA/FSA Conceptual Fecility Master Plan follow: {1} cost
estimates shown ore conceptual ond are inlended to show magnitude of cost only;
(2] costs ore shown based upon the year 2008 dollars; and [3) estimated costs of
proposed piping are included only for the utility pipe trunk main backbone or
skeletal system for the injection or reuse facility shown,

Costs not included in the cost estimates shown in this repert are: {1} rightofway,
easements or acquisitions; {2] water right ocquisition; {3) regulatory or
environmental permitting; (4) legal; {5) electric power supply; (6) operation ond
maintenance; (7] capitol equipment replacement; and (8] geotechnical, surveying,
engineering and construction quality contral,

A more complete cost analysis should be prepared ds a next step which Further
refine a more detailed ond alternative plans and routes ond identifies areas of
environment impact.  Such analysis is beyond the present scope of work of this
Conceptual Facility Master Plan.

TABLE 4.23 YEAR 2030 RECLAIMED WATER FACILTY COST SUMMARY

Type Locatien Estimeted Cost

Facility {New, Rehab, Upsize) {Priority Service Area) {Miflions $)
P2-Lift Station Mew 2 0.5
P&-Lift Station New & 0.3
Subtotal $0.8
PZ-Transmission Pipeline New 2 3.5
P&-Transmission Pipeline New b 1.2
Subtokc] $4.7
P2-Storaga Tank New 2 4.5
P&-Storage Tank New & 2.5
Subtotal $7.0
P2-Recharga Basin New 2 1.2
P&-Recherge Basin New & 0.7
Subtota] 1.9
Total $14.4
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TABLE 4.24 RECLAIMED WATER FACILITY COST SUMMARY BY PRICRITY SERVICE AREA

Priority
Service Area

Lift Station Pipelina Storage Facilities  Recharge Basin
Facilities Cost Facilitios Cost Cast Cost Total
{Millions $) (Millions %) (Millions §) {Millions §) (Millions $}

]

0 0 0 o 0

0.5 3.5 435 1.2. Q7

0 0 o o 0

o] 0 0 0 0

O | Bl

03 1.2 25 0.7 4.7

Total

08 4.7 7.0 1.9 14.4

4.4 SUMMARY

Existing wastewater ond reclaimed water facilities are presented in this conceptual focility
master plan for the year 2030 population of the City of Sparks TMSA/FSA. The estimated
cost of these facilities hos also been developed. The following two subsecticns provide
summary informalion for the proposed waostewater and reclaimed water facilities and thefr
estimated costs, respectively.

= Wastewater Facilities

The existing wastewaler facilities serving the City of Sparks TMSA/FSA generally
includes the following: (1] the TMWRF with an existing roted treatment capacity of 46
MGD (this focility also serves the City of Reno and porfions of unincorperated Washoe
County; (2] 43 miles of pipeline for sewage callection up to 6Q4nches in diameter; (3]
eight sanitary sewer lift stations with a total pumping capacity of 2.8 MGD; and (4] 478
private septic systems located within the City of Sparks TMSA/FSA.

To support the projected year 2030 population of 167,040 persons, the following
wastewater facilities will be required: (1) 2 new WRF's with a combined treotment
capacity of 6.9 MGD; (2] expansion of the existing TMWRF to treat an additional
7 8MGD for the City of Sparks TMSA/FSA; (3] approximately 26.9 miles of sewage
collection frunkline up to 24-inches in diameter; and [4) one sanitary sewer lift station
with a pumping capacity of 0.83 MGD.

The estimoted cost lor wastewaoter facilities required to support the year 2030
population of the Sparks TMSA/FSA total $181.7 million grouped by category as
follows: {1) treatment focilities; $147 million; {2) pipeline facilities: $34.5 miltion; and
(3} lift station facilities $0.2 million. This does not include any cost o upgrade the
existing City of Sporks collection system.

« Reclaimed Water Facilities

The existing reclaimed facilities serving the City of Sparks TMSA/FSA include the
tollowing: [1] a reclaimed woter supply pump station at the TMWRF with o rated
capacity of 20,000 GPM [28.8 MGD). This facility also supplies reclaimed water
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to areas within the city of Reno TMSA; (2) approximately 23 miles of pipeline for
reclaimed water distribution trunkline up to 30-inches in diameter; {3) one reclaimed
water booster pump station; and {4) one reclaimed water storage tank with a
capacity of 3.25 million gallons.

To support the year 2030 population of the Sparks TMSA/FSA the following
reclaimed water facilities wilt be required. (1} opproximately 9 miles of pigeline for
reclaimed water distribution trunkline piping up te 21 inches in diameter: (2) wo
reclaimed water lift stations with o combined capacity of 6.9 GPM; and (3) two
recloimed water storage tanks with a combined capacity of 4.5 million gallons.

The estimated cost for recloimed water facilities required o support the year 2030
population of the Sparks TMSA/FSA totals $14.4 millien grouped by category as
follows: {1) lift station facilities: $0.8 million; {2) pipeline facilities: $4.7 million; (3)
reclaimed water storage facilities: $7 million; and [4) recharge basins: $1.9 million.
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SECTION FIVE

Flood Control

5.1 INTRODUCTION

This section has been prepared in part to satisfy the Regional Water Planning Commission’s
2004 - 2025 Washoe County Regional Water Management Plan Policy 3.1.a, which
recommends the development of a Regional Floadpiain Management Plan ond o Regional
Flood Control Master Plan. It also identifies the flood control facilities required lo support
build out growth in the City of Sparks TMSA and FSA areas, estimates the cost of those
facilities in 2007 dollars by Priorily Service Areas and recommends future development
design criteria to supplement existing criteria.

5.2 DATA COLLECTION, BASE MAPPING AND GIS DATABASE
DEVELOPMENT

Existing drainage master pluns and reports were collecled from the City of Sparks os well as
other various sources to identify existing and proposed flood conlrol structures and capital
improvement program facilities within the City of Sparks. The previously identified existing
and proposed facilifies were incorporated into a comprehensive drainage GIS database for
the Conceptual Facility Master Plan. The GIS database, created by Stantec, included the
following:

+  Washoe County 2-fvot contour interval topography.

«  USGS 10-meter Digital Elevation Model {DEM] coverage.
e USGS 7.5-minute Quadrangle Maps

» 2006 National Agricultural Imagery Program Aerial

» Federal Emergency Management Agency (FEMA) Digital Flood [nsurance Rate Map (D-
Firm) coverage.

»  Previously prepared watershed basin delineations (scanned or digital).

+  Previously identified flood control improvements (scanned or digital).

The GIS database contains existing and proposed facility descriptions, locations, sizes and @
photo of the facility, if existing.
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5.3 EXISTING DRAINAGE FACILITY MASTER PLANS, REPORTS AND STUDIES

The following previcusly prepared drainage facility master plans, reports and studies were
referenced for watershed delineations, existing and proposed flood control improvements
and capital improvement program facilities. A brief description of each report follows,
Section 5.11 References provides a full list of data used in the preparation of this report.

« 2004 - 2025 Washoe County Comprehensive Regional Water Monagement Plan
[RWMP], Regional Water Planning Commission, WRC, January 2005.

- Proposed Policy Strategies applicable to this report are:

1.

An analysis is performed to identify flood and erosion hazard areas cnd
potential mitigation measures.

Natural recharge areos are identified and profected.

Flood control projects developed by local governments will be reviewed by the
RWPC to ensure coordination of local projects with regional water management
objectives, including but not limited to, regionally coordinated flood damage
reduction, preservation or enhancement of recharge, preservation of natural
drainage ways, preservotion of riparian habitat, protection or enhancement of
surface ond groundwater quality,

= The goals and policies of the RWMP applicable 1o this report are:

1.

Policy 1.3.b - Protection and Enhancement of Groundwater Recharge.

2. Policy 3.1.a - Regional Floodplain Management and Regional Flood Control
Master Plan.

3. Policy 3.1.b - Floodplain Storage within the Truckee River Watershed.

4, Policy 3.1.¢ - Floodplain Storage outside the Truckee River Walershed.

5. Policy 3.1.d - Truckee River Restoration.

6. Policy 3.1.e - Watershed Protection.

7. Policy 3.1.g - Management Strategies for Slopes Greater than 15 Percent.

8. Policy 3.1.i - Floodplain Monagement / Flood Control Projects Subject to
RWPC Review.

9. Policy 4.1.a - Facility Plans and Infrastructure Studies — Conformance with
Regional Water Plan.

10.  Policy 4.1.b - Timing and Sizing of Facilities.

11, Policy 4.1.c - RWPC Programs and Policies o Reinforce Goals of Regional
Plan.

12. Policy 4.1.d - Inclusion of MNonEconomic Criteria in Evoluation of
Alternatives. '
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13.  Policy 4.1.e - Economic Decision Making Criteria.
14.  Policy 4.1.F - Facilities Excluded from Conformance Review.

15. Policy 4.1.g — Examination of long Term Impact on Availability of Water
Resources.

16, Policy 4.2.a - Involvement of RWPC in Water Related Issues.

«  Waoshoe County Regional Flood Control Moster Plan Framework {WCRFCMP), WRC
Engineering, Inc., July 2005.

The WCRFCMP is an update to the Conceptual Washoe County Flood Contrel
Master Plan prepared by KJC in 1991,

The purpose of the update was to evaluate the existing and projected drainage and
floading conditions and to recommend regiona! drainage facilities that reduce future
flood damages within the region.

«  City of Sparks Drainage Master Plan {SDMP, Washoe County, Nevada, Parsens, May
2002.

The SDMP evaluated existing drainage facilities ond recommended proposed S-year
and 10Cyeor drainage focilities for areas within the City of Sparks, bound
generally by the Sun Valley and Sponish Springs drainage divide to the north, the
Truckee River fo the south, the corporate boundary to the west and Vista Boulevard
to the east.

The previously prepared D'Andrea, Desert Highlands and Sun Valley study models
were included in the citywide model. The Spanish Springs model was used for the
North Truckee Brain analysis, but not included in the model and the Vista hydrolegic
basin area was separately modeled, but not included in the citywids model.

The study found that existing drainage facilities adequately convey the S-year event
in approximately 80% of the city and identified locations where existing drainage
facilities do not adequately convey the S5-year and or 100-year event.

s+ Droinage Master Plan for Sun Valley, Washoe County, Nevada, SEA Incorporated,
April 1967,

This report, prepared for Washoe County, developed o valley wide hydrologic
analysis for the 10year and 100year peak events as well as developed a
conceptual storm drain master plan for the 10year event.

The Sun Valley Detention Basin was designed by Kennedy Jenks in 1995,

The entirety of Sun Vaolley drains to the Wildcreek Defention Dam, designed by SEA,
Incorporated in 1997. The dam was sized to reduce the 100-year, &-hour outflow
to approximately 213cks.

The Stone Creek Detention Basin diverts 120 ¢fs of 210 cfs (100year, 24-hour
event) 1o the Spanish Springs Watershed and 21 cks to the Stone Creek Detention
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basin D1. The remaining outflows are conveyed in Klondike Drive and remain in
the Sun Yalley Drainage Basin.

Woatershed delineations fram previous reports, including Spanish Springs, the City of Sparks,
Sun Valley, D’Andrea, Desert Highlands, Miramonte, the Visia's and portions of the Truckee
Canyon were compiled in GIS. Areas along the watershed divides required some
modification fo provide seamless mapping and therefore areas shown on the figures may not
depict exact areas shown in the respective hydrologic onalyses. Watershed basin
delineations are shown and their origin identified on Plate 5.1-Watershed Bosins and
Floodplains,

5.4 FUTURE TMSA/FSA DRAINAGE MASTER PLAN AREAS

Watersheds for areas outside of existing Master Plan Study areas were initially delineated in
ArcMap using the 10-meter DEM, while final watersheds were delineated by hand using
USGS 1:24,000 DRG's. The watersheds were subdivided to approximate 1-square mile
areas, taking info account “developable areas”. For a description of “developable areas”,
see Section 1.6 and Figure 1.5.

Stantec originally anticipated utilizing HEC-1/HEC-HMS to estimate peak flow rates for the
proposed floodplain delineations within the future TMSA/FSA areas, but due to time
constraints and consistency with the City of Reno and Washoe County TMSA/FSA Focility
Plan, prepared by Eco:logic and HOR, the USGS Regional Regression Equations were used.
The results from Region 5 and 6 were compared with previously prepared HEC-1 models
within the study areo ot four locations; one in the Truckee Canyon, one in Warm Springs,
cne in Sun Volley, ond one in Spanish Springs. Most areas compared favarably lo the
Region 6 equations, with the exceplion of the Truckee Canyon, which compared slightly
better with the Region 5 equations. The Spanish Springs area compared the least favarably
but was within 15% of the HEC-1 modeling. For consistency, the Region é equations were
used for all future TMSA/FSA watershed peak flow estimates. Plate 5.1 — Watershed Basins
and Floodplains shows the existing and proposed woalersheds and Takle 5.1 Regional
Regression Equation — HEC1 Peak Flow Rate Comparison details the estimates at the four
locations.
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. TABLE 5.1 REGIONAL REGRESSION EQUATION - HEC-1 PEAK FLOW RATE COMPARISION

Equivalent m HEC-1 Region 5 Region & Percent
Location Basin Basin {sq mi) {100y) {100y) {100y] Difference
Sun Valley 6 L OSWIL L SWID 065 | 265 1 281 1373
¢ SWI121 0.60 | _ 275 374
Total L | 160 | e28 | se1 | s07 003
Spanish Springs é 1081 10B1 4 1.32 2561 588 | 638
Total 0 i s ] ees Dasae sy U 74T
ccr- | |
Warm Springs 6 WSI ccig | 1453 1075 2,133 1,165 0.01
wCl-
Toka) W52 WCI10 | 1326 1,109 1,796 ge1 - oM
Truckee Canyon &6 | M L0120 13 '
e TR e T | | A
w3 R ] . 176" , e
A7 B X T R B C B AL
LM L N . O SR AU
R R CRapct T RS e TS

. Total

Utilizing the peok flow rates estimoted with the Regional Regression Equations, floodplains
were developed for the future TMSA/FSA areas using HECRAS. Cross seclions were taken
in ArcMap and imported into HEC-RAS models utilizing HEC-GeoRAS. Peck flow rates from
the Regional Regression Equations were used to develop 100-year Roodplains for “blueline”
streams with 1-square mile or greater contributing watersheds within “developable areas”.

Manning’s “n” volues were assumed to be 0.045 for overbank areos and 0.035 lor stream
channels. The Hoodplains were then imponted back into ArcMap for floodplain delineation

mapping.

5.5 EXISTING AND PROPOSED FACILITIES AND CAPITAL IMPROVEMENT
PROJECTS

Existing and proposed flood contral facilities developed in the previously prepared flood
contrel master plons and reports have been included in the mapping and cost estimates
contained in this report. Existing facilities are shown on Figures 5.1 through 5.16 as yellow,
while proposed fecilities are show as magenta ond facilities that are currently under
construction are shown as green. Previously developed flacd control facilities were not
verified for exisling capacity or updated for newly developable areas that drain to these
flood conlrol fociliies. For new developable areos that naturally drain to existing fleod
. control facilities, it was assumed that future development will be required to provide onsite
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detention and verify compliance with the previously prepared flood contrel master plans for
both peck flow rate and volume.

City of Sparks Approved Capital Improvement Program {CIP} For Fiscal Years 2007 - 2008
through 2011 — 2012 includes the following:

+  CIP #8068 refers to the Reach 9 Construction, Engineering, Construction Administration
and Right-ofway with $2,000,000 slated for fiscal year 2007-2008. Reach 9 will be
several hundred feet wide and approximately 60004eet long extending from Pyramid
Highway to the Sparks Detention Dam. This CIP alse includes $500,000 for the
enlargement of the Sparks Detention Basin to be completed in fiscal year 2008-2009.

» CIP #8090 refers to the North Truckee Drain Realignment [Basin 10B) with $1,000,000
slated for fiscal year 2007-2008 and $10,000,000 slated for fiscal year 2008-2009.
These fees include the design and censtruction of the North Truckee Drain [NTD)
Realignment from |-80 to the Truckee River. This project is a Corps of Engineers Early
Action ltem ond will use COE / Washoe County Flood Sales Tax Funding and Sparks
will receive a $790,000 reimbursement from Washoe County.

+ CIP #8094 refers to the Peoples Ditch Piping Phases Il and ill with $800,000 slated in
fiscal year 2007-2008, $500,000 in fiscal year 2008-2009 and $500,000 in fiscal
year 2009-2010 to include the piping of the Pecples Ditch along Stanford Way and
adjacent side streets lo provide adequate drainage. '

« CIP #8095 refers to the Wild Creek Golf Course Detention Dam with $105,000 slated
for fiscal year 2007-20008 ond $1,000,000 for fiscal year 2010-2011, This project
includes the design and construction of the Wild Creek Golf Course Dstention Dam to

reduce peak flow rates from Sun Valley. Storm drain planning is also included with
$100,000 sloted for both fiscal yeor 2010-2017 and 2011-20712.

« CIP #8115 refers to the Boneyard Flat Flood Control Improvements with $76,000 slated
per fiscal yeor for 2007-2008, 2008-2009, 20092010, 2010-2011 ond 2011-2012,
for o total budget of $380,000. This project is o regional facility that will share costs
with Washoe County.

5.5.1 Proposed Facilities and Caopital Improvement Projects by Priority Service
Areq

The proposed improvements described above are oll locoted in Priority
Service Area 1. Table 5.2 identifies the proposed facilities and capital
improvement projects previously identified. Total costs for previous facifities
were converted to 2007 dollars ot 3% inflation per year.

Draft City of Sparks TMSA/FSA Conceptual Facility Master Plan Janvary 11, 2008
Seclion Five - Flaad Centrol Page 78



TABLE 5.2 TMSA PROPOSED FLOCD CONTROL FACILITIES
Grid briprovement 2007
Locotion Area Element Location Type (Thousand $)
Spanish
D17 Springs D26 SR 445 |Portion Reach 9] Culvert $386
SR 445 = Orr Dich [Portion
D17 D27 Reach 9) Channel $933
Pyramid Highway
D16/017 SP-1 [Pr) (Reach 4 / Stonebrock) Channel 30
7 Sp-2 Reach 9 Channel $0
Raise Detention
D17 SP-3 Facility
o7 SP-4 Detention Facility
D17 SP-5 Detention Facility $4,58¢
Subtotal 37,908
D18 D'Andrea 03-1 Detention Sita Detantion Basin $1,733
$1,733
C18 Parsons Basin 8A Wild Creek Embankment $117
Lowering
[BRE:! Basin 8Cé McCarran Blvd. McCarran 3284
D18 Bosin 5 Baring and Sparks Bivd. Storm Drain $2,933
Channel
D18 North Truckee Dr. Sparks Blvd. Widening %7.954
Subtoial $11,288
Reach 9 — Conekr, Eng.,
L7 Cos CIp 8048 Constr.Admin & R/W $2,500
Basin 10B - N, Truckee Drain
Di8 80%0 Realignmenit Channel $11,000
Storm Drain — Paoples Ditch -
D18 8094 Phases Il & Il Storm Drain $1,800
Storm Droin - Wild Creek GC
C18 8095 Detention Dam Detention $1,305
Boneyard Flat
8115 Flood Control Improvements $380
Subtotal $16,985
Total $37,914
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5.6 CONCURRENCE WITH THE CITY OF RENO AND WASHOE COUNTY
TMSA/FSA FACILITY PLAN

The extents of each Ffigure shown in this report is based upon a grid system that was
originated in Eco:Llogic/HDR's City of Reno and Washoe County TMSA/FSA Facility Master
Plan.  Both reports Itherefore have overlopping coverage of portions of the Truckee
Meadows. Two figures in this report, Figure 5.2 = Existing and Proposed Flood Control
Facilities {C17) and Figure 5.4 — Existing and Proposed Fload Cortrol Facilities {D14)
coincide with HDR's Sun Valley TMSA - Figure 14-C17 and Spanish Springs TMSA — Figure
14-D16, respectively. Discrepancies between the two exist that will be rectified through
further coordination with HDR and Washoe County to establish the proposed improvements
that are physically located within the County that drain to the City of Sparks and are show
on the City of Sparks mopping. The proposed improvements located within Washoe do not
affect the facilities or costs shown in this report.

5.7 PROPOSED FSA FACILITIES

Llocations of proposed flood control improvements were identitied based vpen proposed
major arterial roadway locations, developable areas, topography and upstream contributing
watershed aren. Proposed culverts were sized with Flowmaster for the estimated 100-yeor
event as described in Section 5.4 above. Culvert sizes and lengihs were based upon
natural topography slope and roadway rightofway with an assumed 204t fill. Table 5.3
- FSA Proposed Facilities identifies the proposed culverts as shown en Figures 5.1 through
516

TABLE 5.3 FSA PROPOSED FLOOD CONIRCL FACIITIES

Qfcks) Length Slope Ofcfs)

Crossing  assumed (f) (R/H) H (ft} W (H) # Units n design
TC19_1 323 218 0.04 40 4.0 1 0.013 387
TCIBE_1 2,183 218 0.02 6.0 B.0 2 0.013 1,114
TC17V_1 7.386 218 0.02 6.0 10.0 5 0.013 1478
TC17v_2 421 218 0.03 4.0 B.O 1 0.013 769
TC17U_] 143 218 cI0 4.0 4.0 1 6013 580
TC17U_2 1,116 218 0.04 4.0 6.0 2 G013 621
TC17R_1 1,774 218 0.0 4.0 8.0 4 0013 444
TC17K_1 345 218 0.03 4.0 6.0 1 0013 538
TC17H.1 2,288 218 oM 6.0 B.O 3 Q.013 788
TC1711 408 218 0.02 4.0 6.0 H 0013 439
TCI17H_2 1,835 182 0.0 6.0 100 2 0013 1,045
TCY7G) 805 182 0.04 4.0 B.O 1 0013 888
TC176_2 86 182 0.06 4.0 4.0 1 0.013 449
TC17D.1 1,030 182 0.01 6.0 1060 1 0.013 1,045
DLl 1,252 182 0.01 60 12.0 1 0013 1,309
DLa_2 717 182 0.02 40 10.0 1 0013 B22
DL2_1 717 182 0.03 4.0 8.0 1 0.013 769
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TABLE 5.3 (CONT.) FSA PROPQSED FLOCD CONTROL FACIKITIES

. Qcfs) Length Slope

Crossing ostumad (f} (/i) H {F) W {ft) # Units n O cfs)derign
DL 283 182 0.04 4.0 40 1 0013 367
TC15C_1 626 218 0.03 4.0 8.0 1 0.013 769
TC15B1 1,106 218 0.02 4.0 8.0 2 0.013 628
TC158_2 1,106 218 0.03 40 12.0 1 0.013 1,248
TC138_1 494 218 0.04 4.0 6.0 ] 0.013 621
TC13A_1 262 218 0.04 4.0 4.0 1 0.013 367
TC128_1 B80S 218 0.06 4.0 8.0 ] 0.013 1,088
TC11D1 1,934 218 0.02 4.0 120 2 0013 1,019
TC10B_1 550 218 0.04 4.0 6.0 1 Q.03 421

5.7.1 Proposed FSA Facilities by Priority Service Area and Conceptual Leval
Estimate of Drainage Facility Cests

Table 5.4 below are delails of the propesed improvements by priority area and
esfimates a preliminary opinion of probable construction cost for those facilities.

TABLE 5.4 FSA FACIUTIES AND ESTIMATED COST BY PRIORITY SERVICE AREA

Length H w # Unit Struct Other  Total by
P5A Crossing Fig# {H) {f1} ] Units  Price [If] $ Const$ Costs § PSA &
. T S$519B_1 D17 182 4 4 1 $420 376 399 3184
$184
2 TCI108_1 E18 218 4 6 ] $420 $92 $119 $220
2 TC1D_1 E18 218 4 12 2 $630  $275  $357 $641
2 TC128_1 E18 218 4 8 ] $525  $114  $149 $275
2 TC158_1 E18 218 4 8 2 $525  $229 4298 $551
2 TC158 2 18 218 4 12 1 $630  $137 %179 $330
2 TCI7V_1 F17 218 6 10 5 $735  $801  $1,041  $1,927
2 TCI7V.2 F17 218 4 8 ) $525  $114  $149 $275
2 TC15C) F18 218 4 8 1 $525 3114 3149 $275
2 TCI1BE_] F18 218 6 8 2 $630  $275 %357 $661
2 TCI19.1 F18 218 4 4 ] $420  $92 $119 $220
$C $5,395
4 DL E16 182 4 4 1 $420  $76 $90 $184
30 $184
¢ SSI9A_I D17 182 4 4 ] $180  $33 $43 $79
& SS519A2 D17 182 4 4 1 $150 $27 $35 366
6 DL2_1 E17 182 4 8 1 $525 $96 $124 $230
6 DLA1 E17 182 6 12 ] $735 3134  $174 $322
6 DL3_2 E17 182 4 10 ] $578  $105  $137 $253
6 TC17D_1 E17 182 6 10 1 $735  $134  $174 $322
. & TC17G_1  E17 182 4 8 ) $525 $96 $124 $230
6 TCI7H_1 F17 218 & 8 3

$630  $412 $536 $991
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. TABLE 5.4 FSA FACILTIES AND ESTIMATED COST BY PRIORITY SERVICE AREA

H w » Unit Struet  Const Other  Total by
PSA  Crossing Fig# {f) {f1) ()  Units Price {If} $ 5 Costs § PSA §
6 TCI7H_2 E17 182 & 10 2 $735 $248 $348 $643
& TC1710) E17 218 4 6 1 $420 $92 $119 $220
& TFCIZK.D E17 218 4 6 1 $420 $92 $119 $220
6 TCI3AN E18 218 4 4 1 $420 392 $no $220
& TCI13B_1 E18 218 4 & ] $420 $02 3119 $220
& TCI7R.) F17 218 4 ) 4 $525 $458 $595 $1,101
& TCI17U0 F17 218 4 4 1 $420 $92 $119 $220
6 TCQI7U2  FR17 218 4 b 2 $420  $183  $238 $440
& TC17G_2 182 4 4 | $420 $76 $909 $184

$5,961

Notes:  *Assumed ot 30%
** Assumed ot BS%
***All $ are in thousands

5.8 TMSA/FSA FUTURE DEVELOPMENT DESIGN CRITERIA

Future development shall comply with existing specific standards, ordinences and City of
Sparks Design Manuals including the following:

. + Proposed improvements sholl comply with the City of Sparks Hydrolegic Criteria ond
Drainage Design Manual (HCADDM).

+  Major Regional Flood Control Facilities shall comply with the City of Sporks HCE&DDAM,
the Washoe County Comprehensive Regional Water Management Plan, including the
Regional Floodplain Management Plan and the Regional Fleod Control Master Plan as
well as applicable Regional Drainage Master Plans.

+ Policies to protect natural drainageways should include setbacks as follows:

- All driveways, cisles, service areas, and parking areas sholl be setback o minimum
ot 100 feet from the centerline of any natural drainageways ordinary high water
mark or the 100year Hoodplain, whichever is greater, and

- Structures shall be setback a minimum of 300 feet from the centerline of the natural
drainageway’s ordinary high water mark. Pedestrian and vehiculor bridges, and
structures required for flood control shall be exemprt.

- New development shall include emergency access to natural drainageways for
repair and rescue equipment.

- Encroachments to natural drainageways

5.9 CONCLUSIONS

. The City of Sparks TMSA/FSA Flood Contral Facility Master Plan identified, mapped and
updated cosis for all proposed flood control improvements previcusly identified within the
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City of Sparks TMSA area, delineated watersheds within the FSA areas and developed
locations and casts for proposed flood control infrastructure within the City of Sparks FSA
areas to support build out growth within these areas. Costs were then tollied by Priority
Service Area. A GIS dotobase wos created to combine all existing and proposed flood

control infrasiructure and associated watershed basins within the City of Sparks TMSA and
FSA areas.
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Plate: 2.0
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| Plate: 3.0
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Plate: 4.0

Existing and Proposed
Wastewater Facilities - 2030
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Plate: 5.0
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