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Kraig Knudsen

Tanamera Construction LLC
5470 Reno Corporate Dr.
Reno, NV 89511

NOTICE OF DESIGN GUIDELINES FOR THE
KEYSTONE CANYON PLANNED UNIT DEVELOPMENT
(THIRD REVISION — DECEMBER 204

By: DDH Financial Corp., its Manager
By: Kreg D. Rowe, its President

State of Nevada

)
Onthis AW day.of \B—QCQ LWX&;Q « 2011, before me, a Notary

Public, personally appedred/Kreg D. Rowe, President of DDH Financial Corp., Manager
of Cruze Reno Property, LI.C and Cruze Reno Property I, LLC, personally known to me
or proved to me on the bagis of satisfactory evidence to be the person who executed this
instrument. ‘

County of Washoe

SARAJ LORENZ
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Keystone Canyon Development Standards Handbook

Chapter 1: Infroduction

Project Descriplion

The Keystone Canyon Pianned Unit Development (PUD) is located north
and west of the North McCarran Boulevard and Leadership Parkway
intersection. The 101 acre project site is bound by’ US. Forest Service
property to the north and west, McCarran Boulevard and.the existing Sky
Country subdivision to the south and Washoe County gpen space to the
east. The Keystone Canyon PUD is a mixed-use development comprised

Residential, Residential, and Open Space. allowed uses and design
standards, combined with generous ope
existing regional frail network, make for an iti r plkanned
community.
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Keystone Canyon Development Standards Handbook

Project Goals

Godal 1: Provide o variety of housing and commaercial _opportunities in
close proximity to the University of Nevada and Downtown Reno.

Goal 2: Provide a residential and commercial _environment that is
conducive to and functions as a gateway 1o the od1“0\®en’r open space

and trail network. \m\e
Goal 3: Provide adeguate infrastructure that effectivelyymeats the needs

of the project and the city as a whole.

1-2
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Keystone Canyon Development Standards Handbook

nnexation and Land
the authority fo

in place from the first phase of
developer shall continue throughout

her entity is <¢reated to serve the role of master
he master developer, for the purposes of this PUD,

association or ©
developer. The role ©
shall be:

d administer methods and procedures to ensure
e/ gqudlity of the development that occurs within the
yon PUD.

ommon area improvements, storm drain and/ or
annels, detention and/ or other flood confrol facilities;

¢ To prescribe
and control
Keystone ¢
Maintai
krigatic

1-3
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* Construct, or have constructed, all pedestrian frails, pathways, and
sidewalks;

s Establish a Design Review Committee 1o maintain consistent project
architecture.

Only the master developer or ifs authorized designee or assignee may
initiate an amendment to the PUD.

Review Process

To ensure conformance with the PUD and RMC, each project is required
to receive approval of a City of Reno site plan review priok to the issuance
of a grading, sﬁe mprovemen’r or building erml’r The site plan review

mifigates environmental degradation,
including slepe failure, erosion, sedimentation, and storm-water run-
off.

8. The proposed project utilizes grading practices that are appropriate
for hillsides and designed to minimize the visibility of unsightly
scarring.

9. The proposéd /project provides open space based on hillside

consircln’rs as get forth in RMC Sections 18.12.1607 and 18.12.1609,

d project adheres to applicable hillside development
design stdndards related to development in sloped areas as set

1-4
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forth in RMC, Title 18.12, Artficle XVI, Hilside Development, as
amended.

11. The proposed project's site layout and design features adequately
mitigate potential visual impacts of development near prominent
ridgelines and within other visually prominent areas.

12. Al slopes shall be freated in a manner which does not create
negative visual impacts.

13. All grading is necessary to provide safe and gd
the development.

gquate access to

There are uses listed in Table 3-5 of this handbook whichtequire a site plan
review, special use permit or tentative map to establishiyTentative maps
and special use permits require a public hearing before the Planning
Commission and shall meet the opplic ple findings confgined in City

The applicant or developer may appeal any decision, comments, or
recommendations ef the Administrator in accordance with RMC Section

16 ' conflict between these design standards and City Code,
these s’rondd ds shall govern development of Keystone Canyon. When a

1-5
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specific standard is not addressed by the PUD, then the applicable
section of RMC Title 18, as amended, at the time of review shall prevail.

Flexibility

The Land Use Plan and Development Standards contained herein are
intended fo depict the general acreages and densities gllowed within
Keystone Canyon. Sufficient flexibility shall be allowed to permit detailed
planning and design at the time of actual development. T
each planning area may be increased by up to 5% if it is

does not exceed 745.

Modifications

1-6
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Figure 1-2: Conceptual Site Plan
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Chapter 2: Site Characteristics
Site Characteristics

The project site is located on the south side of Peavine Mountain and is
characterized by moderate to steep terrain. Site topography slopes
generally from north to south, ranging from §% to over 30%. The property is
bisected by two natural major drainageways which’ are crossed by an
existing rcadway (Leadership Parkway) and its associated improvements.

Topography & Slope Analysis

hilside development section of Reno Municipa
originally approved required the proj

4 22.20 5.55
20.1-25% 13.20 6.60
25.1-30% 7 6.70 5.02

> than 100% 7.20 7.20
30%
Total 2437

2-1
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Figure 2-1: Current Slope Map
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Grading Standards

The grading and slope design shall conform to standards set forth in Reno
Municipal Code, as amended. All areas disturbed by project grading shall
require re-vegetation and/ or landscaping after final grading. Temporary
stabilization will be applied in accordance with the Truckee Meadows
Construction Site Best Management Practices Handbook.  All slopes
disturbed by grading. including on site/in-lot slopes that are not necessary
for construction staging, shall be landscaped and reseeded with
native shrubs and grasses consistent with existing on-site native
vegetation upon completion of finai grading as deemed appropriate by

2-3
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Easements

There are several roadway and utility easements on the project site. The
most significant easement is a 75 foot wide NV Energy easement thaot
crosses the westerly portion of the site as depicted in Figure 2-3 Easement
Location. There is a 12-inch underground gas line, 40 KV and 120 KV
overhead power lines located within this easement,” Gurrently, it is not
proposed to underground the overhead power lines. However, the lines

approval, Relocation of the 60 KV and/or 120KV overhead
the underground gas line will require review in accordance with
applicable secfions and policies contai

site plan review phase for the i i . Additionally,, ¢
number of roadway and mi ili er

FOMLA TRANTMITLON Ok

LAD WAN

2-5



4068141 Page 19 of 265 - 12/19/2011 10:50:24

Keystone Canyon Development Standards Handbook

Drainage & Hydrology

There is a natural major drainageway flowing in a southerly direction
through the easterly portion of the project site. This drainage discharges
into the existing storm drain facilities and eventually the Truckee River
southeast of the project site. There is a second natural major
drainageway located on the western portion of the property which
eveniually flows into a larger drainage way south of the property. As the
project develops, the onsite flows will be conveyed through culverts and

2008, Appendix D)

Geology & Soils

sand-silty sand mix.
any of the test pi

Tertiary fault /located on the northwest come he site. No other
mapped faults (are located withi j itg. Since the faull is

aquired.

Vegetation

The site consists of typical Great Basin high desert vegetation including
Great Basin Sage, Rabbitbrush, Mormon Tea, native grasses and a sparse
scattering of junipérs~in the upper north facing elevations. Keystone
Canyon and the er major drainageway on the site exhibit some
riparian vegetation characteristics.

2-6
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Wildlife Habitat

The US Department of Fish and Wildlife identifies biclogical and wildlife
characteristics and provides information on sensitive habitat and species
as it pertains to the site. The property is on the fringe of the winter
migrotion route for mule deer, but no sensifive species habitat exists on
the property.

Washoe County has a series of maps contained in the 1994 Open Space
Pian that identify different notable characteristics of the site:

+ The “Hydrologic Resources Map" identifies Keystone Canyon as an
“intermittent stream with regional significance.”

deeded to Washoe County fo be inchuc i wexSan\Rafael
Park and is not a part of this project site.

Map" identifies the site as “potential
- and the adjacent

2-7
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Archaic age that contains a single projectile point, a core and utilized
flake; a small, sparse flake scatter with a single fragment of slab metate
and last, a complex of talus pits (hunting blinds) associated with an
elaborate system of rock art that had been previously documented in
1983. The two flake scatter sites are recommended not significant and
therefore not eligible for nomination to the National Register due to their
lack of integrity, their surficial nature, and the limited number of perfinent
research questions they might answer. In contrast, theg xock art and talus

the National Register under Nafional Register Criterio
developer has met with the Reno Sparks Indian Colony and the USFS
ized access
through the PUD to this site. Conditions/to address proc s when
cultural and human remains are found durin T-of project
are incorporated into this PUD handbook.

Access & Traffic

A ftraffic study was completeg
provides the following recomm

of Transportation requirements:
It is recom a traffic sig installed at the McCarran

m lane with a minimum of 390 feet of
in order to serve existing plus project
traffic volumes.
= |t is recommended that the left turn pocket at the west approach
of the McCarran Boulevard/Victory Lane infersection be
lengthened y provide o minimum of 390 feet of
storage/dec ation length and the east approach be improved

2-8
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= |} s recommended that the project's interior public streets and
parking be constructed per City of Reno requirements.

» Al applicable traffic studies and improvements will be addressed
during review of each Site Plan Review, Special Use Permit or
Tentaiive Map in accordance with the Conditions of Approval for
LDCO09-00067 Keystone Canyon, as contained in this PUD.

Water Service

service and AT&T will provide telephone and internet service. Charter
Communications will provide cable television and also provide internet
service to the prog All new services will be provided underground.
Waste Manageme fill provide refuse collection.

2-9
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Police, Fire Protection, & $chool

Police service will be provided by the City of Reno. Fire protection will be
provided by Truckee Meadows Fire. The Keystone Canyon Planned Unit
Development is zoned for the following schooils: Towles Elementary School,
Clayton Middle School, and McQueen High School.
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Chapter 3: Development Standards

Land Use Plan

The PUD consists of five land use designations; Village Commercial, Mixed
Use, Mixed Residential, Residential and Open Space. Each designation
allows for a variety of land uses and sets forth specific/dasign standards in
order to achieve the desired development. The project dllows for a
maximum of 745 residential units consisting of multi family kousing. single
family attached, single family detached and senior housing., The Mixed
Use and Village Commercial designations allow a variety,of commercial
and retail uses to complement the various residential uses.

Figure 3-1: Land Use Plan

uTILITY
EASEMENTSS
OPEN SPACE

DRAINAGE WA
GRADING LIMITS

3-1
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Project Phasing

It is anticipated the project will be developed in three phases over 10
years. Phase 1 will consist of the Village Commercial land use designation
and the eastern Mixed Residential land use designation. Phase 2 will
consist of the western Mixed Residential land use designation. Phase 3 will
consist of the Mixed Use and Residential land use desighations located in
the northeast and northwest portions of the project site.  With the
approval of the Zoning Administrator, the phasing plan may be modified
to accommodate development.

Figure 3-2: Phasing Plan

3-2
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Land Use Designations
Village Commercial

The Village Commercial designation allows for office, commercial and
retail uses which are compatible and complementary t¢ the proposed
and existing residential land uses within and adjacerit\fo the PUD. This
area is located adjacent to McCarmran Blvd in close proximity to the
University of Nevada and Downtown Reno. The total'square footage of
commercial/ retail space shall not exceed 49,000 squarefee

Mixed Use

These uses
dential uses inclyding

The Mixed Use designation allows for a varietyof land uses:
include commercial, retail and a mixture of resi
residential-over-retail.  The mixed :
encourage small business oppor

Mixed Residential

The Mixed Residential designation allows dvariety. of residential uses
including multi-family; single family\aftached and detached units, and
senior housing. Examples of development in this designation include a
mulii-family \complex, single fa ily attached units, an acftive senior
>ommunity okan d ]

Residential

The Residential designation aliows a variety of residential uses at a much
lower density than can be found in the Mixed Residential designation.
Examples of devélopment in this designation include single family
residential and ac enior communities.

3-3
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Open Space

The Open Space designhation preserves the existing natural magjor
drainage ways and slope areas and provides recreational and scenic
opportunities throughout the development. All areas designated as open
space in the Land Use Plan (Figure 3) shall be deed restricted as such in
conformance with RMC 18.12.101(f), as amended. Open Space areas
located adjacent to each land use designation sh ;
deed restricted prior to issuance of a building permit .

Conceptual Site Plan

in this PUD.

Figure 3-3: Conceptual Site Plan

1‘—""';‘.‘9&1'&‘» W LA _"'3:
A . ‘

TR

*See Table 3-3: Mixed Residential Design Standards for minimum required
setback to structure from the southern project boundary (page 3-7}.

3-4
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Design Standards

Table 3-1: Village Commercial Design Standards

Commercial*

Building Scale & Intensity

Maximum 45 ft.
Building
Height
Minimum 10 ft.
Building
Separation
Building Setbacks

**Minimum m\
Front Yard

Minimum 0 orJO ft.

Side Yard

Minimum ( / ON fi. \/
Rear Yard

may extend up to 3 feet int
features shall not exceed 25%

3-5
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Table 3-2: Mixed-Use Design Standards

Commercial* | Residential- | Mulli- | Single Family Single
Over- Family* Attached/ Family
Retail* ndominium | Detached*
Townhouse*
Building Scale & Intensity
Maximum 55 fi. 55 ft. 55 ft. 55.t. 40 ft.
Building
Height
Minimum 10 ft. 10t/ 20?1.\%. 10 fi.
Building
Separation |
Building Setbacks
**Minimum Front Yard / /
To Structure | 10 1. |10 ft. 151, 10 ft. 10 ft,
To Porch 5 ft. ~1 k. 10t ] | 5ft 5 ft.
To Garage | N/A MA\ N/A} 7“*5 ft.or 20 ft. | ***5 t. or 20
fi.

Minimum 0 or 10 ft, 0 or10 ft.>]__5t. 0 or 10 ft. 5 ft,
Side Yard
Minimum 0.of 10 ft. 0 or 10 ft um\ 10 ft. 10 .
Rear Yard

*Cornices, canopies, eaves, chimn
may extend up-to 3 feet into therequired front an
gaiures-shc not exceed 25% of

**15ft. adjacent to Leadership Parkway and Victory Lane.
** Parking is prohibi

in driveways/less than 20 feetinlength. -

s, 'londings,\e{digilcr architectural features .
aryard setback: These -
e length of any building fagade. o

3-6




4068141 Page 30 of 265 - 12/19/2011 10:50:24

Keystone Canyon Development Standards Handbook

Table 3-3: Mixed-Residential Design Standards

Mixed-Residential (MR)

Single Family | Single Family Multi- Senior Housing*
Detached* Attached/ Family*
Condominium
Townhouse*

Building Scale & intensity

Maximum Base | 18 du/acre 18 dufacre | 18 du cré\ 18 du/acre
Density

(Dwelling Units
Per Acre)

Maximum 40 t. s5f_ \s\w\& 55 ft.

Building Height

Minimum 10 ft, 10 ft, 20— 10 ft.

Building

Separation

Building Setbacks / )

*Minimum Front Yard \ /

To Structure 10 ft. 101t N 15t 15 ft.

To Porch 5 ft. \_ 51t 110 ft. 10 ft.

To Garage 45 ft, or 20 | %5 WO ft. yA N/A
ft,

Minimum Side Oor]oft. - 10ft. 10 ft.

Yard

Minimum Rear /ﬂrﬁ\ 10 ft. \!%ﬁ. 10 ft.

clure from souther project boundary {Adjacent
estern MR Planning Area 100 feet and Eastern

adjacent residential pro .

*Cornices, canopiss;-eqves, chimneys, landings, or similar architectural features
‘may extend up to 3 feet into the required front and rear yard setback. These . -
features shall not exceed 25% of the length of any building fagade.. -

** 15ft. adjacent to dership Parkway and Victory Lane.

*** Parking is prohibited in driveways less than 20 feet in length.

3-7
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Table 3-4: Residential Design Standards

Single Family

ngl Family Attached/

~ Multi-Family*

Detached* Condominium
Townhouse*

Building Scale & Intensity
Maximum Base 7 du/acre 7 dufacre 7 dufacre
Density
(Dwelling Units
Per Acre)
Maximum 40 ft. 55 ft. 55 ft.
Building Height
Minimum 10 ft. 10 ft. 20 ft.
Building
Separation
Building Setbacks

*Minimum Front Yard

To Structure

10 ft. /

7

15}.

Yard

To Porch 5it. A k 5 fi.\ \ 10 t.
To Garage 45 ff, or 20\ftk +*5 ff, or 20 ft. N/A
Minimum Side 5 ft. W 10 .,
Yard

Minimum Rear 10 ft. 10 ft.

15ft. adjac
*** Parking is pr

*Cornices, congpies, eaves, chimnays, landings, or imilar architectural features
may extend up\to 3 feet into the required front and rear yard setback. These
ﬁutures shall notexceed 25% of t e I ng’fh of any bUIldIng fac;cde

3-8
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Table 3-5: Permitted Uses

P=Permitted By Right
SPR=Site Plan Review
SUP=Special Use Permit
TM=Tentative Madp (Required for For Sale Residential Units
Open | Residential Village Mixed - Mixed
Space C@mmeréc}l\ Use Residential
Land Use Os R vC MU MR
Designations: '
Commercial Uses:
Bakery P P,
Bar 4 SUP
Barber Shop/Salon R P
Childcare Center P P
Coffee House P P
Copy Center / R
Convenience Store / SPI?\ /
Dance Studio \ / p \
Dental Office L P
Drive Through SPR SPR
Facility {Food &
Beverage)
Farmer’s Market, T P P
Qutdoor ]
(Temporary)
Financial Insti’ru(fior( \ \ \P\/
w/ drive thru
 Fithess Center \ ] P
Florist P P
/F/reesTcmding P P
Automated Teller
Machine ]
General Personal P P
Service
General Retail Store / P P
or Commercial Use
~Other Than Listed

3-9
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Open | Residential Village Mixed - Mixed
Space Commercial Use Residential

Household P

Goods, Light

Service, Repair &

Assembly

lce Cream Shop P P

Laundry Drop Off/ P

Pick Up

Medical Facilities/ P

Day Use Only

Office, Other P \

Than Listed

Pet Store P P

Postal Annex P

Professional Office e P

Restaurant with / P P \

Alcohol Service

Restaurant P P

without Alcohol

Service

Veternary j /

Services

Wine Shop P P

Any use not listedin the land. use cate is ot aliowed unless it is considered

accessory to a fiste itted use oris consi o be similar and/or compatible
with a listed/ usg, to the “satisfagtion of the_ Zoning Administrator, per RMC
18.08.201{c1)(4]). ¢s amended.

Residential Ukes:\ \ \

Multi-Family Ip | P P

_Nursing Home \ P
Assisted Living P

Facility

Private Dorm P

Residential-Over- F/TM

Retai ™S
/

Senior Housing SUP P
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Open | Residential Mixed ~ Mixed
Space Use Residential
Single-Family, ™ ™ ™
Attached/
Condominium
Townhouse
Single-Family, ™ ™ ™
Detached

Any use not listed in the land use catego
accessory to d listed permifted use or is considere

with a listed use,

18.08.201(a)(4). as amended.

is not allowed unless it is considered
e similar and/or compatible
Zoning inistrator, per RMC

o the satisfaction o

Community Based Uses:

Cell Tower

SPR

SPR TSPR SPR SPR

Renewdable Energy
Installations As An
Accessory Use Only
(i.e. Wind Turbines
and Solar Systems)

P P P P

Library, Art Gallery
or Museum

Public Park or
Recreation Ar

Utility Box/W
House/Back p
Generator/ Pum

Use or Booster
’r fion

Any use not list
accessory to a liste
with a listed use,

in the-end us

category is not allowed unless it is considered
ermitted.use or is considered to be similar and/or compatible
to the satisfaction of the Zoning Administrator, per RMC

18.08.201{c1}{4), as amended.
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Land Use Definitions

Bakery
A business which sells baked goods and related items. items sold on site
may be made at the facility. Catering is permitted.

Bar
A business which sells alcoholic beverages for donsumption on the
premises and authorizes the sale of alcoholic beverages, inveriginal sealed
or corked conftainers, for consumption off premises.

Barber Shop/Salon
A personal service establishment where
services are provided.
Childcare Center

and cared for any period of fi

feet. and sales of alcohol (if any
receipfts.

Copy Center
A business s

A retail store contairiing Adn 5,000 square feet of gross floor area that
is designed and stocked to sell primarily food, beverages, and other
household supplies to customers who purchase only a relatively few ilems

supermarket”). It is designed to ctfract and depends
of stop and go ftraffic. lllustrative examples of
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Dance Studio

A building open to the general public for the purpose of providing o
place for dancing where an admission is charged for the purpose of
making a profit. This may include instructional dance classes.

Dental Office
A building or portion of a building wherein services associated with the
dental profession are performed including: proféssional, laboratory,
clerical and or administrative operations.

Drive Through Facility (Food & Beverage)
A facility where vehicles drive through o obtain food or services,
stacking spaces and queuing lanes.

Includes

Dry Cleaners/ Pick Up & Drop Off
An establishment or business maintaine i elivery of dry

from temporary stands. Allowed o / 7am and 7 pm,
subject to special activity require of Ti . as amended.

Florist
A retail business whose principal activity is the selling of plants which are
not grown on the_site and conducting business within an enclosed
building.

ated Teller Machine
ine where financial transactions may be performed;
Gted within a financial institution.

Freestanding Autg
A frees’rondlng r
10t necesso
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General Personal Service

A facility for the sale or provision of personal services. Typical persondl
services include, but are not limited to, shoe repair, tailor, instructional orts
studio, photography studio, custom and craft work studio, safe deposit
boxes, fravel bureau, house cleaning services, weight reduction centers,
and other similar uses as determined by the adminisirator.

General Retqil Store or Commercial Use, Other Than Listed
A facility for the retail sale of general merchandise to the public for direct
erchandise
includes clothing and other apparel, equipment for hobbies or sports,
gifts, flowers and household planis, 3 and
convenience and specialty foods, toys,
hardware, used goods, and other similar—us
administrator.

Office, Other Than Listed
An office facility other than specifically listed or defined elsewhere in
these definitions.

Pet Store

A commercial establishment that sells pets and pet supplies.
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Postal Annex
A facility consisting of post office boxes used to pick up or mail letters.
Examples are UPS or FedEx annexes.

Professional Office
A building or portions of a building wherein services are performed
involving administrative, professional, or clerical opérations. "Office”

equipment and materials are not stored at the site
similar work is not carried out on the site.

Public Park or Recreation Area

’rc:bles for consumpftion in connection wi grved on the premises.
May include a loyn ' :

Veterinary Services
A business for the
pets.

and treatment of small animals and household
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Wine Shop

A business that sells wine and wine products, this may include the sale of
food such as meats & cheeses as an accessory use and may include
indoor and outdoor wine tasting areas.

Any listed use not defined in this PUD shall be subject to the definitions
contained in RMC 18.24.203, as amended.

Hours of Operation

PUD shall be
s otherwise

The hours of operation for any non-residential use within
limited to between the hours of 6:00 am and 11:00 pm
approved through the Special Use Permit process.

Architecture

Building Concepts

the styles and architectural within the project. Each
planning area within the '
while maintaining the corm
community together.

aesthetic threads that bind the

A variety of architfecturd ~.and even textures are
encouraged and shag nts of~the Keystone Canyon
experience. | i yterials shall be used
to create unigu de individual identity

graceful colo itions. ; ese unique variations, when used
appropriately, i inchvi buildings, streetscapes and
neighborhoods. Th ied street scenes will offer a memorable,
unique and authentic hiteClural experience to both pedestrians and
motorisis alike.

Building Standards

Site and building’ degign standards within the PUD will comply with RMC
Article 1l Seciion 18.12.301, 18.12.302 and 18.12.305, as amended. All
g within the Keystone Canyon PUD shall conform to the
following standards:
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« Building articulation and exterior interest shall be provided on all
sides.

s Unless expressly approved by the master developer and the zoning
administrator, flat roofs shall not be permitted except for minor
accent elements.

« Loading areas should not face public roadways. In the event that
loading areas are adjacent to public roadways, the loading area
must be screened and provide visual interest apd be incorporated
into the architectural style of the building and/or scteening.

Building Materials

The following building ma shall be utilized ‘within the PUD. Other
materials may be infroduced.as appropriate for each architectural style
and to accommodale innovative de Final architectural
colors and materials shall be de the fentative map,
special use permi ‘ avi ocess for each individual

Wood shutters
Wood or wrought iron railings

Enhanced gable-end vents

Wood or cemeni-plaster-over-foam brackets
Wood, stucdo, brick, or appropriate stone columns
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Figure 3-4: Conceptual Commercial Product (VC, MU)

Front Elevation

Side Elevation
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Figure 3-5: Conceptual Single Family Detached Product (MR, MU, R)

Conceptugal Front §

Typical Side Elevations
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Figure 3-4: Conceptual Multi-Family Product (MR, MU, R)

* The final
includ

ulti-family product may or may not have a garage option
in thie architectural design.
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Figure 3-7: Conceptual Single-Family Atached Product (MR, MU, R)

Front Elevation

i
i

B!

Side Elevation
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Figure 3-8: Conceptual Senior Housing Component (MR, MU)

Front Elevation
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Landscape Requirements
Landscape Design Character

The landscape design will compliment the uses allowed in the PUD as well
as the open space and scenic areas of the project. The landscaping will
enhance the aesthetics of the community and provide a proper visual
transition betlween the commercial and the residential’components.

Required Plans
Preliminary landscape plans must be included wit following
application requests:

» Tentafive Map

= Special Use Permit

» Site Plan Review

Landscaping shall meet or exceed the minimum standards established in
this design standards handbook. A survey of the existing landscaping and
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Table 3-4: Minimum Landscape Requirements

Minimum Landscape Area Requirements

Village Commercial 20% The minimum front yard

Mixed Residential 20% setback, not including
driveways and sidewalks,
shall be comprised enfirely of

Mixed Use 20%
Residential 20%

of required landscaped area
» Transitional  disturbed slope  ared
landscaped areas and natural  undistur
revegeto’red in occorddnce with

Shrubs shall be g

more than~30 percé

plantings.

* A minimum of one free shall be planted every 30 feet on cenfer
along any public street frontage (both sides).

=  Parking island all have a minimum of one free for each island
with the reny g area in shrubs, ground cover, grasses or seasonal

color.

yn of 1 gullon and 5 galion in size with no
of total shrubs being comprised of 1 gallon
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= Trees shall be placed so that no parking space will be further than
75 feet from a free.

» Parking lot landscape islands shall be a minimum of 126 square feet
in area and ten feet wide.

Trash, Utility Areas and Mechanical Screening

Trash, utility areas and mechanical screening sha
accordance with RMC 18.12.1208, as amended.

be provided in

Disturbed Site Area

In genercl ground cover Gnﬂn ~areas shall be provided with drip
r plantings may be
prowded with overheod sprlnkler or dri ion. All overhead
sprinkler irrigation s rotor type heads with low
trajeciories or ot ide effective coverage in

d with wind sensor

equipped with low precipitation rate nozzies 1o allow'water infiltration.

3-25



4068141 Page 49 of 265 - 12/19/2011 10:50:24

Keystone Canyon Development Standards Handbook

Irigation scheduling shall follow adopted watering days and be
developed to be compdatible with soils and other environmental
conditions. Imigation systems shall comply with the requirements of local
governing agencies with respect to connections and backilow
requirements.

Parking Standards
Table 3-7: Parking Requirements:

Land Use Category / Specific Use Minimum Off § eei\Trking

Type Requirement (1)(2)

Commercial Uses:

Bar 1 perH0.sq.ft.

Child Care Center 19er 9 pupils

Convenience Store 1 per 220-sq.it.

Drive Through Facility (Food & 40 feet of off s tackin

Beverage) JGW pﬁfﬁo\g\
-restaurant space

Financial Institutions [ 1 per275 sopft. /

Fitness Center L 1 per 165.5q.fh

General Commercial R \ 1 per 220 §q.f’r.\

General Personal Service ‘|1 per220sq.f.

General Retail 1 per 220 sa.f/

Professional Office 1 per 275 sg/ft.

Medical Office 1 per 165sq. fi.

Restaurant Lo;NZ/olume WO q.ft.
(>1 hour servicé)

Restouran’rr}:(ghfolume \ 1 per 73\sq\.fy
[<1 hour senvice
|

-Residential Uses:\ \
i il | 1perstudio: 1.5 per 1 bedroom: 2
per 2 & 3 bedroom: 3 per > 3
bedroom: 1 guest space per

gmdommiu / Residential Over Ret
every 10 units

Multi-Family 1 per studio: 1.5 per 1 bedroom: 2
per 2 & 3 bedroom: 3 per>3
bedroom: 1 guest space per
every 10 units

Nursing Home/ R sicynﬁal Care 1 per 6 beds
Facility

ivate Dor 1 per bedroom; 1 guest space

per every 30 bedrooms
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Land Use Category / Specific Use Minimum Off Street Parking
Type Requirement (1)(2)

Senior Housing/ Assisted Living Facility | .5 per unit with 10ft. wide spaces

Single Family Aftached/ Detached: 1 per bedroom; subdivisions with
Townhouse lot sizes smaller than 4000 sq.ft.
and no on street parking shall
provide 1 space of common off
street parking per every 4 unifs

Community Based Uses:

Library/ Art Gallery/ Museum 1 per 350 sq.fi.
Public Park/ Recreation Areg 1 per 2,200 sq.ft. 6\f Ia?@ ared
(1)Pc1rking reductions may be adllowed ba ions. from the

American Planning Association, or other an proved by
the City of Reno Zoning Admlnls’rrd’ror All parking re shalll
be approved by the City of Reno Z g nlstraior In or reduce

the amount of impervious suyrface, parkm above the minimym
requirement is discouraged.

(2)Bicycle parking is required at ja rate of 1 space perevery 15 Outombpﬂe
spaces provided for all use pt single-family, attached, single-family
detached, senior housing dnd nursing home/assisted living facilities.

Street Sections

reet Section Type. |l represents the remaining portion of Leadership
Parkway and censists of-.a 30 foot right-of-way with sidewalk on one side,
no parking and ndparkway strips,  Street Section Type Il represents future
private rolled curb “options which may be ulilized in residential
developments located within  the Keystone Canyon Planned
Development.
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Figure 3-9: Street Sections

Existing Street Sections

et Section

/ R T T A e
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Yo W Baid k@m0 N
SL WAy B wr TR
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Sidewalks, Pathways & Trails

There are two existing regional frail heads located adjacent to and within
the project boundary.

Figure 3-10: Exisling Regional Trailheads

iew, special use or
se of development

: system shall provide pedestrian and bicycle
connections to the various uses within the project.
All sidewalks and pathways outside of the public right-of-way shall

pace and parkway areas. Abrupt or irregular curves
jogs skHould be avoided. The meandering aspect shall be
coordingted with site grading.
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Internal site pathways may be used for mainfenance access to
remote portions of the project.

Sidewalks, pathways and trails shall be phased in accordance with
the development plan for each vilage and its associated
improvements.

Where necessary, pedestrian bridge crossings will be provided to
maintain easy access over drainage ways.

Curb ramps shall be consiructed wherever a sidewalk or pathway
crosses a curb. Curb ramps should occur as a\natiyral extension of
the walkway, dllowing pedestrians to pass from & walkway, down a
ramp and onto a street crossing without deviating from the
direction of the walkway or crossing. Crosswalks wilkalso.be used to
dllow connection to trails that bisect roadways.

Leadership Parkway and along the ea
for the full length of iF eels.

provide access 1o
Pathway and trail locoti

o Pathways shall be i et/in width. Pathway
materials may vary d inteénded use.

o Materials shall consist sphalt, _eoncrete, segmented

' Materials  shall  be

o ay be-utlized to provide
as of steeperderrain.
o an for the entire project site shall be

scarring |den’r|f|ed to be removed shall be restored and
revegetated by the KCMA. The plan shall also include a
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o Open view perimeter fencing or other acceptable means
shall be installed along the west and north project perimeiers
to prevent unauthorized access to the adjacent public lands
as determined appropriate during the site plan review
process.

o Improved surface pathways shall be ulilized to provide
pedestrian access to areas not immediately adjacent to a
roadway.

o The Master Developer shall be responsible for assuring that
trails, trailheads, public improvements and associated signs
are constructed. The improvements shall
the Master Association or other entity authorize

Signage

advertising display structures
Table 3-8: Sign Standards*

Planning Sign Aréa\ ign Area Letter
Areg Freestanding;~} Wall.Sign Height,
Number of lllurmination
\Sjgns Allowed
Village 35 feet/ 50square 1 square 5feet;
>ommercic|| feet feet/ 1sign at | foot of sign All types
monument 5feet, 2signs | area per
only at 8 feet lineal foot
Mixed Use 8fteet ——1{ 125square | of business 4 feet;
monument feet; 2 signs frontage: All types
nty each
business is
adllowed a
minimum
of 40
S~ square
feet
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Mixed 6 feet 100 feet; 2 20 square 4 feet;
Residential monument signs feet Indirect
only
Residential 6 feet 75 feet; 2signs | 20 square 4 feet;
monument feet Indirect
only
Entry 15 feet 150 square n/a 4 feet;
Monument feet; 2 signs Indirect
Signage
Directional 10 feet 50 feet; 10 n/b\ 1foot;
Signage signs Indirect

*Entry monument signage and directional si
open space designation with the approva)©f the
Administrator.
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Figure 3-11: Conceptual Entry Signage

e mgmm
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Figure 3-12: Conceg
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Lighting

The project lighting package includes both common element and
specific village lighting. Common element lighting includes street lights
and any lighting necessary for common area signage. Dark Sky Lighting
Techniques shall be utilized within the project and verified during review of
the respective building permit or final map for each individual planning
area. All lighting, including temporary lighting, within, the project will
comply with the following standards:

= Any off-street light source
shall confine illuminatfion to | Figure 3-13: Typlcal Sireet Lighting
the site and  protect e ’
adjacent properties from
glare.

» Exterior lights shall not
blink, flash or change
intensity. Temporary
seasonal string lights ar
allowed for a period not t
exceed 60 days.

= All sources of light s

downward.  Parking lof;
walkway and area lighting
shall be directed

m height of 45 inches.

= Pedestrian lig be spaced at intervals appropriate to
facilitate the safety of pedestrians.

= A site photometric plan including lighting pole height, locations and

fixtures within each project shall be approved by the Zoning

Administratof prior to issuance of a building permit.
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Walls & Fencing

Walls and fences within the project shall conform to the standards
specified herein and shall be approved by the Zoning Administrator with
the associated site plan review, special use permit or tentative map. The
approved wall and fence plan shall accompany improvement plans
when submitted. Walls and fences shall be constructed by the individual
builders as development occurs. Walls and fences within'the project shall
conform 1o the following standards:

Dog eared fencing may be used to s ingle-family
residential lots (Figure 3-15}.

Figure 3-14: Typical Fence Detdil Adjacent o Street Frontage

/ / L Lol SR Y Nl SO ¥ 1
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= 42 inch split-rail fencing may be used in open space comidors to
define/ delineate pathways and trails. Split rail fencing may be
wood or concrete and must be approved by the Zoning
Administrator prior to construction.

= |n all instances walls or fences which abut sidewalks or internal
streefs shall be separated from the sidewalk by a minimum 3 foot
wide landscape sirip.
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Figure 3-14: Typical Metal Fence Detail

2%/
i

2 . TOP AND P
A RAILS, TOP BoTIoM

_|—a posTS B OC.
_— 5/8" PICKETS

/_ 4' OC.

4'-5'
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Chain link may be used on a temporary basis at construction sites
only.

Vinyl coated chain link may be used as a fencing material for
outdoor private or public park facilities such as, but not limited to,
baseball backstops or tennis courts. Said fencing shall be approved
by the Zoning Administrator prior to consifruction and included as
part of the site improvement permit.

Barbed wire, plain exposed concrete block, and permanent chain
link are prohibited.
Walls shall be located where necessary to provide prRvacy, security

review process.
Walls shall not exceed six feet (6') i ight;excluding non-rockery

plan review, special use permit or fentafi map approval as
applicable.

Walis shall be constructed ¢
low maintenance decordgtive-m
design throughout the pro
Landscaped earth berm

aferigls and be of a consistent
ect Figure 3-14
qy be used to

inimize wall height.
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Figure 3-17: Conceptlual Wall Design

= Perimeter walls shall
without a change in

ix feet {6’} in height and
iron, tubular steel,

to construction:
= Al walls and fences shall comply with AASHTO standards as
applicable tomaintain adequate sight distance requirements.
All roadway shall be coated with an anti-grafiiti product.

3-39



4068141 Page 63 of 265 - 12/19/2011 10:50:24

Keystone Canyon Development Standards Handbook

Figure 3-18: Conceptual “Stepped” Wall Design
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Water Use Reduction

Materials Recycling

Use of Regional Materials

Use of Rapidly Renewable Materials
Light Pollution Reduction

At such time as the City of Reno adopts any ordlncnces requiring Green
Building Practices they shall be ufilized within the Keystone Canyon
Planned Unit Development based upon the effect dates of each
ordinance.
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Lynnette R. Jones
City Clerk

Office of the City Clerk
Central Cashiering (175)334-2032

(775) 334-2030 Parking Tickers (775)334-2279

Joncs] (@renogov

Beverly Beaty-Benadom
Deputy City Clerk

(775) 334-2030
Beaty-BenadomB@reno.gov

FILED THIS DATE
D /_ o /1

CITY CLERK

December 16, 2011

Tanamera Development, LLC
ATTN: Kraig Knudsen

5470 Reno Corporate Drive
Reno, NV 89511

RE:  Case No. LDC09-00067 (Keystone Canyon) — Certi

In order to effectuate the PUD, the Handbook must be ecqrded at the-Washoe County Recorder’s Office

in accordance with NRS 2782

Community Development
Traffic Design Engineer

Terry Zeller, Parks, Recreation & Community Services
KEYCOM, LLC
Chris Baker, Summit

eering Corporation

One East Fiest Street, Second NoocsP.C. Box 7, Reno, NV 89504
WWWLICTE. BOV
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Office of the City Clerk
Central Cashiering (775)334-2032
Parking Tickets (775)334-2279

Lynnette R, Jones
City Clerk
(775) 334-2030

Beverly Beaty-Benadom
Deputy City Clerk

(775) 334-2030
Beaty-BenadomB(@reno.gov

October 13, 2011

Tanamera Development, LLC
ATTN: Kraig Knudsen

5470 Reno Corporate Drive
Reno, NV 89511

RE:  Case No. LDC09-00067 (Keystone Canyon) - Zoning Text A

Council upheld the recommendation o
Zoning text amendment to the Keysto :

an 187,500 gal
625 housing units

the PUD will become effective subject to approval of the
ce by the Regional Planning Agency and compliance with

Projects of Regional Signi
Condition A, as follows:

of the Condi 'ns contained in Exhibit B and any modlﬁcatlons made by the Planning
Commission and City Council at their respective public hearings. All revisiﬂlﬁue E l U E D
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Tanamera Development, LLC
Case No. LDC09-00067 (Keystone Canyon)
October 13, 2011

Page 2
additions shall be incorporated into the Design Guidelines Handbook and submitted to
staff in both paper and two electronic versions (Word and PDF) for review within two (2)
months of the date of Regional Planning approval of the Projects of Regional
Significance. The PUD amendment shall be approved and certified by the City Council
and recorded within four (4) months of the date of Regional Planning’s approval of the
Projects of Regional Significance. Failure by the applicant onform to either time
deadline shall render this approval null and void.

Sincerely,

LRJ:bbb

Xe: Community Development
Traffic Design Engineer
Terry Zeller, Parks, Recreation &
KEYCOM, LLC

Chris Baker, Summit Engineering Corpdration

One East First Street, Second Floor*P.O. Box 7, Reno, NV 89504

WWW.IENO.gov
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Exhibit B Conditions of Apgroval

1. Prior to the approval of each permit or final map, the applicant shall have an
approved Sewerage Report in accordance with the Public Works Design Manual.
Adequate access shall be provided for all sanitary sewer improvements per the
Public Works Design Manual. All required on-site and off-site sanitary sewer
improvements necessary to serve the project shall be complete and functional
prior to the issuance of any certificate of occupancy.

2. All proposed on-site sewer facilities and improvements, shall be privately owned
and maintained and shall be designed and constructed, with adequate access, in
accordance with the City's minimum standards as set forth in\the Public Works
Design Manual.

compliant pe
buildings.

e
T
p
=]
-
—
Q
—
=
W

Prior to the approval of each-permit or final map, the applicant shall have a
current City, RTC, and NDOT approved traffic study for the project. This study
shali evaluate background and project traffic patterns, site accesses, and
pedestrian routes jand review of the roadway capacities, intersection levels of
service for the roadway network included in the project. Prior to issuance of a
certificate of ogcupancy for each phase, the applicant shall have all
recommended 16 ay or intersection improvements completed.

LDC09-00067 {Keystone Canyon} - VAK - Exhibit B.doc
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Prior to approval of each permit or final map, the applicant shall provide a written
response from RTC defining transit requirements for this project and shall
dedicate rights-of-way or grant appropriate easements and construct transit
improvement in accordance with RTC's requirements prior to the approval of any
certificate of occupancy to the satisfaction of the Community Development
Department staff.

Prior to approval of each permit or final map, the applicant shall demonstrate ail
necessary on-site and off-site easement vacations, relecations, and grants are
complete or in place. These easements include, but/are not limited to; project
construction, site access and cross access, utility access) emergency access,
maintenance access, sewer lines, surface drainage, \storin drains, irrigation
ditches, and utility improvements. All required access, sewer, storm drainage.
and utility improvements shall be constructed prior to the issuance of any
certificates of occupancy.

Prior to approval of each permit or final
approved and shall obtain associated encroachment-a d excavaho permits.
Additionally, the applicant shail provide ne , righ s-of-way

3ll have a preconstruction
ent Plan. This plan shall
aterial storage, employee
he plan shall also depict
routes within the project

certificate of occupancy associated with the improvements required by the
rehabilitation plan, the applicant shall complete all pavement structure and
provements necessary to sustaln minimum roadway

£ DC09-00067 (Keystone Canyon) - VAK - Exhibit B.doc
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Prior to the approval of each permit or final map, the applicant shall comply with
the Quality Assurance Program as set forth in the Public Works Design Manual,
Chapter VI, titles "Inspection, Testing and Verification" and "Quality Assurance
Program.”

Prior to performing any work within the McCarran Boulevard ROW, applicant
shall obtain NDOT encroachment permit.

Prior to approval of each permit or final map, the applicant shall have a site plan
review and obtain approval of final grading plans.

Utility Corridor Setbacks

All building and site improvements proposed adjacent the gnsite
shall be consistent with the utility corridor set backs contained
Meadows Regional Plan.

utility corridors
in the Truckee

Emergency Access Gate

Prior to approval of the first site i i icable, the
applicant shall have plans app i '

, the project
idian Colony (RSIC) Cultural

eafter, the monitor will be allowed to inspect
e qualified project staff and archaeologist) and
of the discovery.

LDC09-00067 (Keystone Canyon) - WVAK - Exhibit B.dac



20.

4068141 Page 72 of 265 - 12/19/2011 10:50:24

Discovery of Human Remains

In the event that Native American human remains and associated funerary
objects are discovered, the RSIC Cultural Resource Program (775) 785-1363 will
be notified within one (1) hour of discovery.

The RSIC Cultural Resource Program will be a part of the initial and subsequent
discussions with any State, County, Federal and logal representatives of any
unanticipated discovery of human remains and associated fuperary objects.

In the event that Native American human remains must ‘\be recovered or
removed, the RSIC respectfuliy asks authorization to take care of this in a

LXCA39-00067 (Keystone Canyon) - VAK - Exhibit B.doc
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EXHIBIT “A”
LEGAL DESCRIPTION
APN 002-020-21, 002-020-22, 082-631-14, 082-631-15,
082-631-16, 082-631-17, 082-631-18, 082-631-19, 082-631-20,
082-631-21, 082-631-22, 082-631-23 and 082-631-24

Ten parcels of land located within the South Half of Section 33 and within the Southwest
Quarter of the Southwest Quarter of Section 34, Township 20 North, Range 19 East, being
more particularly described as follows:

Beginning at the South Quarter corner of said Section 33,
thence along the South boundary of said Section 33 North 89%12'06! West a distance
of 1306.32 feet to the Southwest corner of Parcel 142 as shown'on Record of Survey
Map 1071, File Number 464356, of the Official Records of Washoe Cgunty, Nevads;

of 1476.28 feet;
thence South 22°48'03" East 3
thence South 89°07'16" East

2,
=
<=

Records;
thence along thie North boundary o
779.19 feet to the Northea:

aid Parcel D South 11°56'49" East a distance
er of said Parcel D;

Numbers 2797035, 2 07036, 797037 and 2962327 of said Official Records;
thence along said right-of-way from a tangent which bears North 12°14'40" West,
along a circular curve to the left w1th a radius of 277.00 feet and a central angle of

central angl of 36°25'41" an arc length of 168.48 feet;
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thence South 88°56'12" West a distance of 402.04 feet;

thence along a tangent circular curve to the left with a radius of 815.00 feetanda
central angle of 16°28'03" an arc length of 234.24 feet;

thence South 72°28'09" West a distance of 305.76 feet;

thence along a tangent circular curve to the right with a radius of 785.00 feet and a
cenfral angle of 07°49'21" an arc length of 107.17 feet;

thence South 80°17'30" West a distance of 333.63 feet;

thence along a tangent circular curve to the right with a radius of 585.00 feet and a
central angle of 40°42'29" an arc length of 415.63 feet;
thence North 59°00'02" West a distance of 376.90 feet;
thence along a tangent circular curve to the left with a radius
central angle of 29°31'38" an arc length of 162.33 feet;
thence North 88°31'41" West a distance of 63.49 feet;
thence along a tangent circular curve to the right with a radius of 285.00 feet and a

of 315.00 feet and a

thence along a tangent circular curve to the left with atadi
central angle of 105°05'20" an arc length of 577.76 feet

thence from a tangent which bea
left with a radius of 61.00 fee
325.07 feet;
thence from a tangent which bears
right with a radius of 24.00 feet and 2
feet;

thence North 43°3

along a circular curveto the

t, along a circular curve to the
)2'07" an arc length of 27.24

thence South 59°00'02™ East a-distance of 376.90 feét;
thence along a tangent circular curve to the left with a radius of 615.00 feet and a
central angle of 40°42'27" an arc length of 436.95 feet;

thence with a ndn-tangent line North 68°33'02" East a distance of 5.00 feet;
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thence from a tangent which bears South 21°26'57" East, along a circular curve to the
left with a radius of 215.00 feet and a central angle of 51°59'18" an arc length of
195.08 feet;

thence South 73°26'15" East a distance of 100.00 feet;

thence along a tangent circular curve to the right with a radius of 185.00 feet and a
central angle of 32°19'09" an arc length of 104.35 feet to the intersection of the
Northerly right-of-way of North McCarran Boulevard,;

thence along said Northerly right-of-way with a non-tangent line South 50°33'11"
West a distance of 522.81 feet to a point on the South boundary, of said Section 33;
thence along said South boundary North 89°09'50" West a distance of 635.05 feet to
the Southeast corner of Parcel A of said Parcel Map 3511;
thence along the South boundary of said Parcel A North 89°09!
1012.00 feet to the Point of Beginning.

TOGETHER WITH, two parcels of land being portions
Number 2341361, and Parcel 1 of Parcel Map 2668, File

by

thence along a tangent circular curve to the r1ght with a radius of 179.99 feet and a
central angle of 47°47'07" an arc length of 150.11 feet;
thence from a tangent which bears North 27°32'23" West, along a circular curve to the
right with a radius of 1¢ '

25.27 feet;
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' thence along a tangent circular curve to the right with a radius of 780.00 feet and a
' central angle of 16°28'03" an arc length of 224.18 feet;
thence North 88°56'12" East a distance of 402.04 feet;
thence along a tangent circular curve to the right with a radius of 204.00 feet and a
central angle of 65°04'34" an arc length of 231.70 feet;
thence South 25°59'14" East a distance of 22.16 feet;
thence along a tangent circular curve to the right with a radius of 218.00 feetand a
central angle of 13°38'03" an arc length of 51.88 feet to a point on the Southerly
boundary of said Parcel D;
thence along said Southerly boundary with a non-tangent liie South 78°0924" West a
distance of 343.67 feet to the Point of Beginning.

modified by Document Numbers 2797035, 2797036,
Records, situated within the Southeast Quarter of the So



4068141 Page 82 of 265 - 12/19/2011 10:50:24

APPENDIX C



SOLAEGUI

| ENGINEERS,LTD

4068141 Page 83 of 265 - 12/19/2011 10:50:24

Prepared by:
Solaegui Engineers, Ltd.
715 H Street
Sparks, Nevada 89431
(775) 358-1004
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PO KEYSTONE CAMPUS P.UD.

EXECUTIVE SUMMARY
The pgopoéed Keystone Cafnpus_ P UD.is 1qcafeﬁ in the City of Reng, Nevada. The pmjept site is
located north of McCarran Boulevard (SR-651) and west of Keystone \Avenue. The project site is
currently undeveloped tand. The purpose of this study is to address the sroject’s impact upon the
adjacent street network. The MecCarran Boulevard intersections with Keystone Avenue/ Leadership
Parkway and Victory Lane have been identified for ity analysis. The key
roadways in the vicinity of the site have been identified fe 3. - -
The proposed Keystbne Campﬁs P.UD. déﬁglopmﬁﬁt nelude the consh'uﬁz Hon Qf __415
condominium units, 330 attached senior housing units, huilding, +
22,000 square feet of office building and 1 sit-down)
. restaurant. The -project is expected to generate »;3U5 33 trips with 324 trips occuiring
' N during the AM peak hour and 422 trips occ ing during the hour AN
Zé% Traffic generated by Keystone Can 5 1J.D. will have som i) pact on the adjacent street

network. The following recommendations are ms de to mitigate project fraffic impacts.

It is recommended that any required signing, striping, or l A£G contfol improvements comply with
epartient of Transportation requirerments.

-1 jecommended that the left turn pocket at] the west approach of the McCarran Boulevard/
stone Avenue/Leadership Parkeway intersegtion be lengthened to provide a minimum of 390
feot of storage/deceleration length and the' east approach be improved to include an exclusive right
tumn lane with a minimum of 390 fee ‘age/deceleration length in order to serve existing plus
project traffic volumes.

Tt is recommended that the left tum pocket at the west approach of the McCairan Boulevard/Victory
Lane intersection be lengtheied to provide a mintmum of 390 feet of storage/deceleration length
and the east approach be/imptoved to include an exclusive right tum lane with a minirmum of 290
feet of deceleration length in/order to serve existing plus project traffic volumes.

e project interior streets and parking be constructed per City of Reno

SOLAEGUI ENGINEERS, LTD. 3
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INTRODUCTION

STUDY AREA

The proposed Keystone Campus P.U.D. development is located in the City of Reno, Nevada. The
project site is located north of McCarran Boulevard (SR-651) and west of Keystone Avenue. The
location of the project site is shown in Figure 1. The purpose of this study is to address the project's
impact upon the adjacent street network. The McCarran Boulevard intersections with Keystone
Avenue/Leadership Parkway and thmy Lane have been identified for intersection capacity
analysis. The key roadways in the vicinity of the. s1te have been 1denﬁed or roadway capacity-
analysis, . N

EXISTING AND PRE)POSED LAND USES

=
=

ay improvemenis generally include curh, gitter
arb and gutter on the west side of the street.

Leadership Parkway is a two-lane way with one lane in each direction north of McCarran
Boulevard. The speed limit is posted for 25 miles per hour. Roadway improvements generally
Jinclude curb, gutter and sidewalks on the west side of the street, curb and gutter on the east side of
the street and a short section/of taised median near McCarran Boulevard. -

DEL]

ictory Lane is a two-lang roadway with one lane in each direction north of McCarran Boulevard.
Tlhe.speed lnmt is posteéd for 25 miles per hour. Roadway improvements generally include curb,
on the east side of the street and curb and gutter on the west side of the sireet.

SOLAEGUIENGINEERS, LTD. ‘ 4
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The MecCarran Boulevard/Keystone Avenue/Leadership Parkway intersection is an unsignalized
four-leg intersection with stop sign conirol at the north and south approaches. The east and west
approaches each contain one left turn lane, one through lane and one shared through-right tumn lane.
The north approach contains one left tum lane and one shared through-right tum fane. The south
approach contains a single lane from which all movements are made.

The McCarran Boulevard/Victory Lane intersection is an unsignalized “T” intersection with stop
sign control at the north approach. The west approach contains one left turn lane and two through
lanes. The east approach contains one through lane and ope shared through-right tun lane. The
north approach contains a single lane from which all movements are made.

TRIP GENERATION

Use 820: Shopping Center, Land Use 710: Genera ildi Ta 032: High
Turnover (Sit-Down) Restaurant.

for quantifying pass-by trips

Provides guidelines
i ade as intermediate stops on

for shopping center and high turnovér restawrant. Pass-by frips.are 3
the way from an origin to a primary trip destination and-a
street traffic stream. The ITE-Frip Generation Handbook indicates that 34% of the PM peak hour

trips generated by the shopping aitd use are pass AM peak hour pass-by rates are
typically 10% less than nass-by rates:-A rate of 24% was therefore
assunied for the A 3 I.peak hour trips-and 43% of the PM peak hour trips
generated by the hig and use are pass-by trips. ‘

& proposed development were calculated for the peak hours between 7:00 and
AM and 4:00 and 6:00 PM, which cofrespond to the peak hours of adjacent street traffic. The
ip generation workshegt.is included in the“Appendix, Table 1 shows a summary of the average
daily traffic (ADT) volumes and peak hout volumes generated by the proposed development.

- SOLAEGUTENGINEERS, LTD. 6
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. TABLE1
TRIP GENERATION
AM PEAK HOUR PM PEAX HOUR
LAND USE ADT ™ our TOTAL N ouUT TOTAL
Condominium . .
415 Dwelling Units _ 2,432 29 154 183 145 i 216

Elderly Housing - Attached

330 Ocenpied Dwelling Units 1,148 13
Shopping Center .
22,000 Square Feet 945 14 83
Pass-by-Reduction 274 3 28
New Trips 671 11 35
General Office Building
22,000 Square Feet 242 30 33
High Tumover (Sit-Down) Restaurant
5,000 Square Feet 636 54
. Pass-hy-Reduction 242 24
_] . 30
B New Trips 394
%;'% TOTAL TRIP GENERATION 5, 422
TOTAL PASS-BY TRIPS 51 =52
370

TOTAL NEW TRIPS 4,88

TRIP DIS ' 4 SSTGNMENT

he distribution 0f the project traffic to the key intersections was based upon existing peak hour
-affic patterns and the locations of attyactions and productions in the area. The anticipated
directions of approach areshown in Figute 2. The project trips weie subsequently assigned to the
key intersections based on these-direetions Of approach. Figure 3 shows the peak hour project trip

‘assignment during the

CTED TRAFFIC VOLUMES

Existing AM-and PM pes hour traffic volumes at the key intersections were obtained from
traffic counts taken/during July, 2008. Figure 4 shows the existing AM and PM peak hour traffic
yolhumes at the key inte {sections. Figure 5 shows the existing plus project traffic volumes af the key
intersections for the AM and PM peak hours. The existing plus project traffic volumes Were
tained by addifig traffic generated by the project to the existing traffic volumes. '

SOLAEGUI ENGINEERS, LTD.
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Figures 6 and 7 show the AM and PM peak hour traffic volumes at the key intersections for the
2018 background and background plus project scenarios, respectively, Figures 8 and 9 show the
AM and PM peak hour traffic volumes at the key intersections for the 2030 background and
background plus project scenarios, respectively. Figures 10 and 11 show the AM and PM peak
hotir traffic volumes at the key intersections for the 2040 background and background plus project
scenarios, respectively. Figure 12 shows the 2018, 2030 and 2040 background and background

- plus project average daily traffic volumes on the key roadways.

The 2018, 2030 and 2040 background and background plus project average daily traffic volumes
on the key roadways and the AM and PM peak hour tuming movement, volumes at the McCarran
Boulevard/Keystone Avenue/Leadership Parkway intersection werg obtained directly from the
Regional Transportation Commission’s traffic forecasting model. The RIC’s modeling data is
included in the Appendix. The RTC turning movement data does not show e peak hour traffic
volumes at the north leg of the McCarran Boulevard/Keystone Avenue/Leadership Parlcway
intersection and therefore existing and existing plus project volumes\wers used for these
movements for the firire background and background plus project scenarigs, re

2018, 2030 and 2040 background and background plusproj ‘
movement volumes &t the McCarran Boulevard/Victory

anual defines level of service for stop controlled intersections in terms of
¢ inor movement. Level of service is not defined for

SOLAEGUI ENGINEERS, LTD. o I 12
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TABLE 2
LOS CRITERIA FOR UNSIGNALIZED INTERSECTIONS

LEVE], OF SERVICE . DELAY RANGE (SEC/VEH) -

<10
>10 and <I5
>15and <25

>25 and <35
> d <50
>50

The "level of service" for signalized intersections is stated in terms of the a ragecontrol delay per
vehicle for a peak 15 minute analysis period. The 51gx1a ized intersection leyel of service (LOS)
criteria is shown in Table 3. T

A ,
LOS CRITERIA FOR SIGNALIZED ECTIONS

LEVEL OF SERVICE )

im0 W

CONTRODDELAY PER VEHICLE
A
>35 and <55

>55 and <80
>80

mm g 0w
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TABLE 4
]NIERSECTION LEVEL OF SERVTCE AND DELAY RESULTS :

CEXSTNG YEAR20IS

EXISTING - . +PROJECT - - - ‘YEAR2018  +PROJECT
INTERSECTION AM PM AM . PM  AM PMM . AM. EM
McCarran!Keystone/LBadels]:up

Unsignalized L : _ '

+ EBLeft " - . A8T A98. 490 B10.6 B123 / BI3.0 Cl5.4
WB Left .. B107 Bi09  BI03 B10S T Cl72 Bl3.2
NB Lef/Through/Right E40.4 F8L6  F161  F733 F834 F - F
SB Left E425 F832 F359 F F303 P Fo
SB Through/Right F51.8 TF887 Ted2 Fl24 ~ F2 Ewp N F. O F
Signalized . N/A WA . BI22 BI32 B11.7 BIL6

McCarran/Victory

‘Unsignalized - : R LN

EB Left ' A%.8 Al100 - . 09 ~ A9& BIOSG

SB Left /Right C23.1 Cl72 . 47 T C19.7

YEAR 2040
+PROJECT
INTERSECTION AM M
McCarran/Keystone/Leadership
Unsignalized 7
EB Left C18.0 Cl6.5 :3 . . . D263 C23.1
Left Cc225 C189 4.5 C19.0 D276 C249 D30.1 D259
Left/Throug " F F F F F -
SB Left F F F F F
$B Through/Right F F F F F
Signalized B139 B12.7 NA  NA Bi64 Bl42
MeCarran/Victory
Unsignalized _ . : ' , '
EB Left B1Z3 BIL7 B114 Bl138 B142 B12.3 B12.7 Bl2.8
SB Left/Right F§5.0 D26.1 Fl12 D349 F143 D347 F409 F69.0

& SOLAEGUI ENGINEERS, LTD. 21
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McCarran Boulevard/Keystone Avenue/l eadership Patkway

S

The McCarran Boulevard/Keystone Avenue/Leadership Parkway intersection was analyzed as an
unsignalized four-leg intersection with stop sign control at the north and south approaches for all
scenarios. The intersection critical movements currently operate at level of service B or better with
the exception of the northbound and southbound critical movements which operate at level of
service E/F during the AM and PM peak hours. With the addition of project traffic, the
intersection critical movements are anticipated to operate at level of service B or better with the

exception of the northbound and southbound critical movements which operate at level of service

F.during the AM and PM peak hours. For the 2018, 2030, and 2040 background and background
plus project traffic volumes, the intersection critical movements are anticipated to operate at level
of service D or better with the exception of the northbound and southboungd critical movements
which operate at level of service F during the AM and PM peak hows. The infersectiort was
analyzed with the existing approach lanes for all scenarios. . o

Peak hour traffic signal warmrant #3 per Figure 4C-4 of

Devices, 2003 Edition (MUTCD) was reviewed at the MeCa , ard/K eystone Avenue/

Leadership Parkway intersection. The peak hour warrant
traffic volumes based on the total minor street (Leade

is me isting plus project

analyzed for capacity as a signalized intersectior expected.fo operate at level of service B
during the AM and PM peak hours for the/existing plus project and 20183, 2030,z
. background plus project traffic voluifies) The signalized infersection was analyzed.with the
% ' ifg plus project traffic volumes and with one left turn lane, two

e
&
e
[
=]
E.
[

=]

5

v
=
S
[z
=
5
42
¥ -]

e
L]
g
a
2.
]

Jane and one shared through-right tum lane at { and’ one shared left tum-through-
right turn lane at the south approach for the 20 0-and 2040 background plus project traffic
volumes.

MecCarran Boulevar

ion with stop, sign‘eontrol at the norfh approaches for all scenarios. The intersection critical
icé C or better during the AM and PM peak hours.
ith the addition of project traffic, ection critical movements are anticipated to operate at
level of service D or better dusi 1 and PM peak hours. For the 2018 background and
background plus project, the southbound movements are expected to operate at level of service B
and D, respectively, and the other movements at level of service C or better during the AM and
PM peak hours. For the 2030 and 2040 background and background plus project traffic volumes,
the eastbound left turn movem¢nt is anticipated to operate at level of service B and the southbound
movements are anticipated t6 operate at level of service F during the AM and PM peak hours
ith the exception of Kvel 6f service D for the 2040 background southbound movements during
eak hour. The ipfersection was analyzed with the existing approach lanes for the existing
: recd traffic volumes and with one left turn lane and three through lanes at the
£, -

Arajes,
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west approach, two through lanes and one shared through-right turn lane at the east approach and
one shared left turn-right tum lane at the north approach.

An altetnate route for the McCarran Boulevard/Victory Lane intersection southbound left turn
movements is provided via Leadership Parkway to the future signalized McCarran Boulevard/
Keystone Avenue/Leadership Parkway tersection. Tt is anticipated that motorists experiencing -
delay at the McCarran Boulevard/V ictory Lane intersection will use this alternate route,

'ROADWAY CAPACITY ANALYSIS

cinity of the site.

MecCarran Boulevard is classified as a high access ity of the st
f the site. Table 5 -

Keystone Avenue is classified as a 1ow access control
shows the daily level of service thresholds for high and low access c0

T 5 : '
{ EVEL OF SERVICE cnée FOR RO W>\§EGMENTS >

FACILITY/LANES - LOS A LOSE LOSF
'High Access Artesial : :
2Lanes 1920120300 >20300
4 Lanes - 38,401-40,600  >40,600
6 Lanes 57,601-60,900  >60,900
' 76,801-81,300 ~ >81,300

8 Lanes -

6,901-13,400 13.401-15,100 .~ =>15,100
15,701-28,400 2840130200 - >30,200
4.801-43,100 © 43,101-45,400 >45,400
34,001-57,600 57,601-60,600 >60,600

<15,700

% Lanes

A summary of the "Leve

ervice" (LOS) operation for the key roadways in this analysis is .
shown in Table 6. ' : :

SOLAEGUI ENGINEERS, LTD. 23
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iﬁ‘g—@‘:) |  TABLEG o
ROADWAY SEGMENT LEVEL OF SERVICE RESULTS
R B YEARzols " YEAR 2030 . YEAR2040 .
ROADWAY/FACILITY BACK WITI-I - BACK WITH @ .BACK WITH
McCARRAN BOULEVARD I . NS I SR
East of Keystone Avenue 36,100 39.300 49,300 50,600 56,300 57,400
4 Lane High C B F F E F
6 Lane High C c = C D D
West of Keystone Avenue 35300 38,800 55600 57,100
. 4Lane High- ¢ E N F
6 Lane ngh _ c - C D
KEYSTONE AVENUE TR |
South of McCasran Boulevard 2,700 3,000 3,300
2 Lane Low C. C - C
McCarran Boulevard
= McCirran Boulevard was reviewed f capacity as a high access contro] arterial. The existing four-

lane sections east and west of Keystone Avenue e anticipated tg operate at level of service C for
the 2018 background, level of service E for 2018b dplug project and level of service F
for the 2030 and 2040 baclcglound and background pt '10]ec ¢enarios. McCarran Boulevard

: ne: ned t5-six lanes in order to maintain level of
service D or better opc'tlon or-th  beckground plus project and 2030 and 2040 background
ss. The "RTC’s General Adniinistrative Manual & Capital
Improvements Plan (4 ! Edmon) dated December 3, 2007 indicates that McCarran Boulevard
between North Virgini ( Drive is scheduled o be widened to six lanes in the
2017 timeframe.

Leystone Avenue

Keystone Avenue was reviewed for capacity as a low access control arterial. The existing two-lane
section south of McCarran Boulevard is anticipated to operate at level of service C for all scenarios.
No nnplovements are planfied for Keystone Avenue in the RTC’s 2030 Regional Transportation
Plan.

= SOLAEGUI ENGINEERS, LTD. ' _ 24
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% STTE PLAN REVIEW

A copy of the site planl for the proposed Keystone Campus P.UD. development is included in this
cubmittal. The site plan indicates that project access will be provided from Leaders ip Parkway and
Victory Lane via-McCarran Boulevard. .The project driveways and the interior roadways are

anticipated to provide adequate site circulation.; T N

The need for westbound right turn deceleration lanes on McCarran Boulevard at Leadership

Parlway and Victory Lane was reviewed based on City of Reno sta sdards and RTC’s access
nianagement standards. RTC access managemeht':standardéi indicaté that right turn Janes are

required on high access control arterials at driveways if the mOvern ent\serves more than 30

vehicles per hour. City of Reno standards indicate that right tum lanes'a ¢ tequired at driveways
if the movement serves more than 40 vehicles per hou. The Tight turn ingress movements at

Ieadership Parkway and Victory Lane on McCarran Boulevard are anticipa :
40 vehicles per hour and therefore exclusive westbound tigk #

length of 390 feet storage/deceleration and 290 feet-de

Parlway and Victory Lane on McCarran Boulevard based on-the i ~hour posted speed
limit, respectively. - . : ' ; y SN S

vest appreach of the McCarran Bowlevard/
baisson Method for sign ized
h. Approximately ) feet of

olumes. NDOT requires 2 '

The left tum storage requirement was tevie
Keystone Avenue/Leadership Parkway in
intersections with a 95% confidence }&°
storage length is needed based ond
minimum 100 feet of storage for left & . WDOT’s access management
standards indicate that the left turm lane St feef of deceleration length based
on the 50 mile per hour speed limit on Mc . THerefore, a total of 390 feet of
storage/deceleration length-is—needed for the-l o6 at the west approach of the
intersection. The left est approac nily contains approximately 220 feet
of storage/decelera ich is inadequate to.serve 10 existing plus project traffic
] |  approach of the McCarran
Boulevard/Keystgne Avemne/Leaders atfcway - intersectio be improved to contain 2
inimurh of 390 feet 0 storage/deceleration le gth,

oy i

séquehtly reviewed af the west approach of the MeCairan
BpulcvardN jctory Lane on the unsignalized criteria of storing 3 minutes of
waiting vehicles. Approxiin ely 100 feet of storage length is needed based on the existing plus
project traffic volumes. NDOT’s access management standards indicate that the left tumn lane
should also contain 290 feet of deceleration length based on the 50 mile per hour ‘speed limit on
McCarran Boulevard. sfore, a total of 390 feet of stbrageldeceleratién Jengih is needed for
the left turn lane at the west approach of the intersection. The left furn pocket at the west

approximately 220 feet of storage/deceleration length which is
o&isting plus project traffic volumes. Itis recommended that the left turn
-odch of the McCarran Boulevard/Victory Lane intersection be improved to
4 390 feet of storage/ deceleration length.

&%  SOLAEGUIENGINEERS, LTD. _ 25
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RECOMMENDATIONS

Traffic generated by Keystqne‘ Campus P.U.D. will have some impact on the adjacent street
network. The fo]lowhlg‘recommendations are made to mitigate project traffic impacts.

It is recommended that any reqiﬁré& Sigiﬁﬁg, striping, orn‘aﬁic control improvements cemply with
City of Reno and Nevada Department of Transportation requirements. = - . 2

Itis recommended_ that a tlafﬁcmg;nal be ins;rtal-lerd at the McCarran Boulevard/Keystone Avenue/
Leadership Parkway intersection when warranted. ~ : L

It is recommended that the left turn pocket at the west approach of the McCarran Boulevard/
Keystone. Avenue/Leadership Parkway infersection be lengthened to provide ‘a minimum of 390
feet of storage/deceleration length and the east approach be improved to include an exclusive right
turn lane with a mipimum of 390 feet of storage/decéleration length in order Yo serve existing plus
project traffic volumes. o e S NN\ '

Itis recomménded that the left tun pocket at the west approach of the McCarran Boulevard/V ictory

Lane intersection be lengthened to provide a minifium of 390 feet of storage/deceleration length

and the east approach be improved to include,4r exclusive rightturn lane with a mini
feet of deceleration length in order to serve existing ;

It is recommended that the project intefior\str ets and parking be constructed per City of Reno
requirements. : ' ‘ '

SOLAEGUI ENGINEERS, LTD. 26
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KEYSTONE COMMUNITY CAMPUS PN
- Summary of Average Vehicle Trip Generation o

i
q_Fa For 415 Dwelling Units of Residential Condominium / Townhouse =
¥ guly 31, 2008 .

24 Hour 7-9 AM Pk Hour 4-6 PM Pk Hour
Two-Way ) .
Volume Enter Exit Enter Exit
Average Weekday 2432 29 154 145 71
_ 24 hour Pedk Hour
Tuwo-Way
Volume Enter xit
Saturday : 2353 104

Sunday 2009 4iiii\\\\\9l\‘\\\\ 95

Note: A zero indicates no data available.
Source: Institute of Transportation Engimeers
Trip Generation, 7th Edition, -2003.

TRIP GENERATION P

=
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KEYSTONE COMMUMITY CAMPUS

summary of Average Vehicle Trip Generation : )

For 330 Occupied pwelling Units of Elderly Housing - Attached
July 31, 2008

24 Hour 7-9 BM Pk Hour "4-6 PM Pk Hour
Two-Way . ;
volume Enter Exit  Enter Exit
Average Weekday 1148 13 13 23 o 13

24 hour
Two-Way
Volume Enter

Saturday

Sunday

Note: B zera indicates no data availables
gource: Institute of Transportation B dineers
Trip Generation, 7th Edition/ 2003.

_TRIP GENERATION BY “ICROTRANS
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KEYSTONE COMMUNITY CAMPUS

Summaxy of Average Vehicle Trip Generation
For 22 T.G.L.A. of Shopping Center

July 31, 2008

24 ‘Hour = . 7-9 AM Pk Hour  4-6 PM Pk Hour

Two-Way L
Volume . Enter. Exit  Enter Exit
Average Weekday : 945 14 9 . 40 43
24 hour Peak Hour
Two-Way
Volume Enter xit

S'aturday . 1089

‘Sunday ) " 555

Note: B zero indicates no data available-
Source: Institute of Transportation Endgineers
Trip Generation, 7th Editiony/ 2003. -

TRIP GENERATION BY MICROTRANS

@%@I\_ -
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KEYSTONE COMMUNITY CAMPUS

summary of Average Vehicle Trip Generation

For 22 Th.Gr.Sg.Ft. of General Office Building
July 31, 2008

74 Hour 7-9 AM Pk Hour = 4-6 PM Pk Hour
Two-Hay e
© Yolume Enter Exit  Enter Exit
average Weekday 242 30 4 6 21
‘ 24 hour - Peak Hour
Two-Way
Volume

Saturday - 52

Sunday ' 22

Mote: A zero ilndicates no data available
Source: Institute of Transportation Epgineers
Trip Generation, 7th rdition, 2003.

TRIP GENERATION|BY ICROTRAN:
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KEYSTONE COMMUNITY CAMPUS

Summary of Average Vehicle Trip Generation 7
For 5 Th.Gr.Sq.Ft. of High Turnover {Sit-Down) Restaurant
July 31, 2008 ‘ '

24 Hour . 7-9 AM Pk Hour 4-6 PM Pk Hour

Two-Way . .
Volume Enter Exit Enter Exit
Average Weekday 636 30 28 33 21
24 hour ' Pe Hour
Two-NWay.
Volume Enter it

Saturday . 792

Sunday : 659

Note: A zero indicates no data available
Source: Institute of Transportation Engi
Trip Generation, 7th Edition,

TRIP GENERATION BY MYCROTRANS
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HCS+: Unsignalized Intersections Release 5.21

THO-WAY STOP CONTROL SUMMARY

géalyst: Thiva

GiZtAgency/Co.: Solaegui Engineers

Date Performed: 7/30/2008 ;
Analysis Time Period: AM Peak Hour ) .
Intersection: McCarran/Keystone/LEadership
Jurisdiction: City of Reno '
Unit=z: U. 5. Customary
Analysis Year: Existing
Project 1ID: Keystone Community Campus
East/West Street: McCarran Boulevard

North/South Street:  Keystone Ave./Leadership Pkw?.
' “study period \

Intersection Orientation: EW

Majox Street:- Approach . Eastbound

Movement

Vehicle Volumes and Adjustments

hrs): 0.25

Westbound

6

[l

Volume

Peak-Hour Factor, PHF

Hourly Flow Rate, HER

percent Heavy Vehicles

Median Type/Storage
_RT Channelized?

Minor Street: Approach

Movement )
T -
Volume 2 1 D
Peak Hdur Factor, F 0n83 D.83 0.83
. Hourly Flow Rate, 2 1 0
Percent Heavy Vehicleg 2 2 2
percent Grade (%) 0
roach No / No /
0 Q 1 1 0
nfigquration LT L TR
Dela;?\QEEHEHLEE;;h, and Level of Service
pproach EB WB Northbound . Southbound
ovement 1 4 1 7 8 9 | 10 11 12
ane Config /[\7 L i LTR ] L TR
81 133 . N X
714 229 87 . 78
0.11 D.58B , 0.01 0.01
0.38 3.27 0.03 0.04
10.7 40.4 42.5 51.8
B B E E
ZZ\pproach Delay 40.4 47:1

Approach LOS B B




HCS+: Unsignalized Intersections Release 3.Z21

TWO-WAY STOP CONTROL .SUMMARY

22 alyst: Thiva

<ZiAgency/Co.: Solaegui Enginéers
Date Performed: 7/30/2008
Analysis Time Period: PM Peak Hour
Intersection: McCarran/Keystone/Leadership
Jurisdiction: City of Reno '
Units: U. 8. Customary '
Analysis Year: Existing
Project ID: Keystone Community Campus
East/West Street: McCarran Boulevard .= .
North/3outh Street: Keystone Ave. /Leadershlp Pkwy o
Intersection Orientation: EW : - 8tudy period \hrs): 0.25

‘ , . Vehicle Volumes and Adjustments .
Major Street:. Appreach.. Eastbound Wes

Movement 1 2 3 | 4 . 6
L T R //NL\\E\\\ T R
Volume 0 800 - 56 .
Peak-Hour Factor, PHF 0.50 0.90 0.90
Hourly Flow Rate, HFR 0 g8s8 62
Percent Heavy Vehicles 2 - -
Median Type/Storage R

“RT Chau:n:ualn.zer:l'p
Lanes
Conflguratlon

%pstream Signal?

Minor Street: Approach : Nor oun Sputhbound
Movement 7 B8 | 0 11 12
L T R L T R
Volume 3 2 0
Peak Hour Factor, PHF 090 0.90 0.90.
Hourly Flow Rate, H 3 2 0
Percent Heavy Vehiclgs 2 2
Percent Grade (%) D _
Flared roach: Existy?/Storage / No /
Lanes 1 1 0
Confi¥guration L TR
Delay, Qu h, and Level of Service
Approach EB "WB Northbound - Southbound
Movement 1 4 |7 8 8 | 10 11 .12
Lare Config L | LTR | L TR
07 159 3 . 2
15 - 188 49 - 45
0.15 _ 0.85 .0.06 0.04
0.52 6.12 - 0.19 0.14 -
10.9 Bl.6 83.2 : 88.7 <
B F Foo F. *}§“
“Approach De Bl.6 85.4
Approach LOS T : F

4068141 Page 116 of 265 - 12/19/2011 10:50:24
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HCS+: Unsignélized Tntersections Release 5.21

THO-WAY STOP CONTROL somMpRY

2= Thiva
“agency/Co.: Solaegul Engineers
pate Performed: 7/30/2008 ’
Analysis Time Period: AM Peak Hour. . o .
Intersection: McCarIan/Keystone/Leaders@ip"_
Jurisdiction: City of Reno
Units: U. S. Customary
Analysis Year: Existing + Project
project ID: Keystone Community Campus
Fast/West Street: McCarran Boulevard — .
North/South Street: Keystone Ave. /Leadership PkwWy. B
Intersection Orientation: EW “gtudy perd hrs): ©0.25

Vehicle Vo;umeé aﬁd Adjustments

Majoxr Street: Approach Eastbound
Movement 1 2 3
L T
Volume : 1B 795

Peak-Hour Factor, PHF 0.83
Hourly Flow Rate, HEFR
percent Heavy Vehicles -
Median Type/Storage

 RT Channelized?

= Lanes

onfiguration

é? ﬁpstréam Signal?

..

Minor Street: Approach
Movement

Volume

Peak Hour Factor,
Hourly Flow Rate,
Percent Heavy vehicls

" pelay, Queue Length, and Level of Service

Appreoach EB WB Northbound L Southboupd
ovement 1 L 4 | 7 B 9 ] 10 11 12
ane Config L | LTR | 1 IR

81 147 : 93 39
607 137 66 . 93
0.12 1.07 1.41 0.42
0.39 . 8.08 7.83 . 1.73
5 . 10.8 161.5 359.1 60.2
805 A B F F F
“Pppproach Delay 161.5 273.4

Approach LOS F F




HCS+: Unsignalized Intersectioné Release 5.Z21

TWO-WAY STOP CONTROL SUMMARY

t=Pnalyst: Thiva
“dgency/Co.: Solaegui Engineers
Date Performed: 7/30/2008
' Analysis Time Period: FM Peak Hour
Intersection: | McCarran/Keystone/Leadershlp
Jurisdiction: City of Reno
Units: U. 5. Customary
Analysis Year: ' Existing. + Project
Project ID: Keystone Community Campus
East/West Street: McCarran Boulevard :
North/South Street: Keystone Ave. /Leadershlp Pkwy

Intersection Orientation: EW g Study- per'od {hrs): 0.25

Vehicle Volumes and Adjustments

Major Street:. Approach ' Eastbound _ © Westbound
Movement 1 2. 3 | 4 _ N- B
L T R //\ix\EL\\r T R

Volume S22 798 57
Peak-Hour Factor, PHF - 0.80 0.90 0.90
Hourly Flow Rate, HER 24 887 63
Percent Heavy Vehilcles 2
Median Type/Storage Raised curb
RT Channelized? :
Lanes 1 : o
gnfiguration L T TR s
. s o
j;.stream Signal? No %%5,
Minor Street: Approach Northboun _ outhbound
' ‘Movement 7 8 110/ . 11 12
L T R T R
Volume _ 19 18
Peak Hour Factor, PH 0.50 0.90
Hourly Flow Rate, H 21 . 20
Percent Heavy Vehicles 2 2
Paercent Grade (%) 0 :
Existg?/Storage / No /
' 1 1 0
L TR
Delay:\aﬁéueﬁeﬁagg, and Level of Service
EB - WB Northbound : Southbound
Mavement ' 1 O 8 9 | 10 11 12
Lane Config /ﬁ\% ] ' LTR ol L TR
107 189 87 41
719 - 80 11 - 66
0.15 2.36 7.91 0.62
0.52 17.64 12.18 ' 2.66
10.9 -733.2 37789 124.4
B F ¥ F
“ﬂpproach Delay 733.2 2609

Approach LOS F F
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HCS+3 Slgnallzed Intersectlons Release 5.21

i "s
i lpalyst: Thiva - - - Inter: Mccarran/Keystone/Leadershlp
: 4Agenc:y Solaegui Engineers - Area Type all other areasS-
‘&@pate:  7/31/2008 - _ Jurisd: City of Reno ‘
Zoriod: AM Peak Hour Year Ex1st1ng + Project
'Project ID: Keystone Community Campus ‘ o
E/W St: McCarran Boulevard N/3 St Keystone Ave/Leadershlp Pkwy
- SIGNALIZED INTERSECTION SUMMBRY . .
| Eastbound | ~Westbound |  Northbound "1~ Southbound [
| L T R | L T R | L T R | L T R 1‘
| S ‘ ' I | :
No. Lanes | 1 2 T i 2 0 | 0 1 0 I~ 1 1. 0 |
LGConfig | L TR | L ™ | LTR | L TR l
Volume i1 795 24 | 68 513 45 |28 14 |78 22 -1l ]
Lane Width-{12.0 12.0 112.0 12.0 | ©12.0 12.0 12.0 1
RTOR Vol l 4 | 7 i 12 | 2 |
Duration 0.25 Area Type: All other areas.
= ‘ Signal Operatlo
Phase Combinatieon 1 2 3 4 |
EB Left ' A . _ | NB Le
Thru ' A |
Right A
Peds X
WB Left A A
A Thru A A
% Right A A
Peds X
B Right
B Right
Green
Yellow .
All Red d)

.Cycle Length: 70.0 secs

appr/ Lane Approach
Lane Group -—
Grp Capacity Delay LOS

c

X 9.1 A

C

0.63 0.14 33.8 c 33.8 c

.55 0.14 31.8 c
.15 .14 26.6 C 30.3. C

oo

Intersection Delay = 12.2 {sec/veh) Tntersection LOS = B




HCS+: Signalized Intersections Release 5.21

Analyst: Thiva _ _ Inter.: McCarran/Keystone/Leadership .
.Agency: Solaegui Englneers ' Area Type 211 other areas if
% bate 7/31/2008 , '  Jurisd: City of ‘Reno b
- Period: PM Peak Hour = . Yedr : Existing + Project '
Project ID: Keystone Communlty Campus '
E/W St: McCarran Boulevard o N/S8 St: Keystone Ave/Leadershlp Pkwy‘
SIGNALIZED INTERSECTION SUMMARY . .
| . Eastbound = | Westbound | Northbound i Southbound |
| L T R | L T R |L =T R |'L.'T R. |
I | o 1 l ' |
No. Lanes | . 1 2 0 | 1 20 | 0 | |
LGConfig | L TR L TR | ] N
Volume 22 799 57 |97 851 76 |34 I -
Lane Width [12.0 12.0 112.0 12.0 1 | I
RTOR Vol | g 1 I
Duration 0.25 Area Type!: All other areas
Phase Combination 1 = 2
EB Left A
Thru
Right
Peds
WB Left
Thru
Right s
‘ Peds &
=SB Right et

“*SB  Right
Green
Yellow

All Red

Cycle Length: 70.0 secs .

Appr/  Lane Approach
Lane Group - i
Grp Capacity Delay LOS

Easthound

9.6 A 10.2 B

11.3 B

o
W
pO

32.5 C 32.5 C

24.8 o 27.2 C

ion Delay = 13.2 (sec/veh) Intersection LOS =
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HCS+: Unsignalized Intersections Release 5.21

THO-WAY STOP CONTROL SUMMARY

snalyst: Thiva

LR .
gﬁ%bency/Co.: Solaeguli Engineers
Date Performed: 7/30/2008
Analysis Time Period: AM Peak Hour _ -
Intersection: McCarran/Keystone/Leadership
Jurisdiction: city of Reno ) :
Units: U. S§. .Customary
Rnalysis Yeax: 2018 Background
Project ID: Keystone Community Campus
East/West Street: McCarran Boulevard :
North/South Street: Keystone Ave./Leadership Pkwy. - .
Intersection Orientation: EW study period \hrs): 0.25
' Vehicle Volumes and Adjustments 3
Major Street:: Approach Eastbound ' Westbo d -

Movement 1 2 : 6
: L T

Volume

Peak-Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage
RT Channelized?

i Lanes

sonfiguration
S&=pstream Signal?

i

y

Minoxr Street: ﬁpproach Nox pound
Movement ki B 107 it
. _ L T

12
T R | R
Volume 2 9 1 1 o -
Peak Hour Factor, 0nB5o 0.9 895 0.95 0.95
Hourly Flow Rate, 2 g7 1 1 0
pPercent Heavy Vehifcles 2 2 2 2 2
Percent Grade (%) 0
roach No / No /
0 0 1 1 0
LT L TR
Delay, Queug Length, and Level of Service
EB WB Morthbound - . Southbound
4 1 7 B g | 10 11 12
L | LTR | L TR
48 ' 131 1. 1
414 53 13 - 11
0.12 2.47 o.08 . 0.09
0.39 13.41 0.22 0.25
14.8 B834.4 303.8 362.7
== B F - r r
“=approach Delay 834.4 333.3

approach LOS F _ ¥
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HCS+: Unsignalized Intersectlons Release 5.21

TWO-WAY STOF CONTROL SUMMARY

. 7 é{
%hnalyst ' Thiva ‘ =
J"-gency/Co.: Solaegui Engineers :
Date Performed: 7/30/2008
Analysis Time Periocd: BPM Peak Hour
Intersection: McCarran/Keystone/Leadershlp
Jurisdiction: City of Reno
Units: U. 8. Customary
.Analysis Year: - 2018 Background
Project ID: Keystone Community Campus
East/West Street: McCarran Boulevard '
North/South Street: Keystone Ave. /Leadershlp Pkwy
Intersection Orientation: EW : Study pe 0.25
: Vehicle Volumes and Adjustments
Major Street: Approach Eastbound = bo
' Movement 1 2 &
L T ﬁ]\ R
Volume 0
Peak-Hour Factor, PHF 0.
Hourly Flow Rate, HFR 0
Percent Heavy Vehicles - 2
Median Type/Storage Raised
'RT Channelized?
Lanes s
Configuration £
stream Signal? =
Minor Street: Approach
Movement 7 8 | 10 11 12
L T R T R
Volume 3 2 0
Peak Hour Factor, PHF 95 0.95 0.95
Hourly Flow Rate, HF 3 2 0
Percent Heavy Vehicles 2 2
Paercent Grade (%) 0 .
" Flared roach: Exists?/Storage / - Ne /
Lanes 0 1 1 0
Configuration L- TR
Delay:\aﬁéueLeﬁﬁgg; and Level of Service
approach- EB WB Northbound - " Soutlibound
Mofrement 1 4 |7 8 .9 { 10 11 12
Lahe Config L /\1] | LIR | L TR
' B9 ' 3 2
52 . 17 - 14
1.71 0.18 0.14
3.54 0.50 0.40
515.3 257. 6 301.1
F. i) F
‘;-pproach De 515.3 275.0

Approach LOS F F
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TWO-WAY STOP CONTROL SUMMARY

Z *analyst: Thiva
& ‘Agency/Co.: Solaegui Engineers
Date Performed: 7/30/2008
Analysis Time Period: RM peak Hour
Intersection: McCarran/Keystone/Leadershlp
Jurisdiction: city of Reno
Units: U. 8. Customary
Analysis Year: "~ 2018 Background + PIO]ECt
Project ID: Keystone Community Campus
Fast/West Street: ~ McCarran Boulevard - '
North/South Street: Keystone Ave. /Leadershlp Pkwy : :
Intersection Orientation: EW . Study period) (hrs): 0.23

Vehicle Volumes and Adjustments

Major Street: Approach .Eastbound Westbound
' : Movement 1 2 ' '
' L T
Volume ' ' 18 1641
Peak-Hour Factor, PHF "0.95
Hourly Flow Rate, HFR 18
percent Heavy Vehicles 2
Median Type/Storage Raised
RT Channelized?
Lanes i

Conflguratlon
F@pstream Signal?

Minor Street: Approach Southbound
Movement - 7 11 17
L T ; R
Volume 22 11
Peak Hour Factor, 0.95 0.95
Hourly Flow Rate, 23 11
percent Heavy Vehijcl 2 2
Grade (%) 0 .
proach No /
1 0
onfiguration TR

Delay, Queug Length, and Level of Service

Approach - EB WB Northbound southbound
Movement 1 4 |7 8 9 | 10 11 12
ane Config h L LTR | L. TR
47 140 82 . 31
342 0 0 . 10
0.14 ' 3.40
0.47 . ’ 5.37
Contxzol Delay 17.2 E 1823
%gios C F F F

‘ﬂﬁ@proach Delay
approach LOS




'&
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HCS5+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTRQL SUMMARY,

'I.

7 alyst: Thiva
gency/Co.: Solaegui Englneers
Date Performed: - 7/30/2008
Analysis Time Period: PM Peak Hour
Intersection: McCarran/Keystone/Leadership
Jurisdiction: City of Reno
Units: U. S. Customary
Analysis Year: ) 2018 Background + Project
Project ID: Keystone Community Campus
‘East/West Street: McCarran Boulevard.
. North/South Street: Keystone Ave. /Leadershlp Pkwy.' '
Intersection Orientation: EW Study per'od hrs) 0.25
. _Vehicle Volumes, and Adjustments_.
Major Street: - Approach Eastbound Westbo
Movement 1 2. 3
- L - T R
Yolume 22

_RT Channelized?

Configuration
=Jpstream Signal? ’

Peak-Hour Factor, PHF 0.95
Hourly Flow Rate, HFR 23
Percent Heavy Vehicles 2 :
Median Type/Storage ' Raised

Lanes

Minor Street: Approach outhbound

Movement 7 11 12
Volume 19 18
Peak Hour Factor, 0.95 0.95
Hourly Flow Rate, 20 18
Percent Heavy Vehicles ' ' 2 2
0
No /
1 0
L TR
Dela;:\;;EEE‘EEEaE;; and Level of Service.
Approach ~ EB . WB ‘Northbound Southbound
Movemesnt 1 4 | 7 g8 -. @9 { 10 11 12
Lane Config L /[\? | ' LTR 1 L TR
80 128 B3 . . 38
517 0 ' 0 ' 15
0.15 2.53
0.54 5.48
13.2 : 1217

Approach Delay
Approach LOS.
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HCS+: Signalized Intersections Release 5.21 -

g . .
_ b alyst: Thiva = - : , . _Inter.: McCarran/Keystone/Leadership
gency: gSolaegui Engineers. ~ prea Type: All other areas -’ '
fE%%ate: 7/31/2008 - o o Jurisd: City of Remo . = |
Zbariod: AM Peak Hour Year : 2018 Background + Project
Project iD: Keystone Community Campus _ : - 7 TR o
E/W St: McCarran Boulevard N/S St: Keystone Ave/Leadership Pkwy. -
- STGNALIZED INTERSECTION SUMMARY .. L :
| Eastbound | Westbound | . Northbound - | ~Southbound | -
| L T R | L T R | L T R | L T . R 1|
o ' | ' | ‘ R .
No. Lanes | 1 3 0 1 3 0 | 0 1 0 | 1 1 o -1
LGConfig | L TR 1L TR b LTR | L JTR P
Volume |18 1641 61 |45 1323 45 |31 14~ 178 22 1t |
tLane Width 112.0 12.0 |12.0 12.0 ! 12.0 12.0 12.0 [
RTOR Vol | 9 | 7 ‘
Duration 0.25 Area Type:.-All other area

Signal Operatig

Phase Combination 1
ER Left A
) Thru
Right
Peds
WE Left A
Thru
Right
Peds
%ﬂa Right
=gB Right
Green
Yellow
all Red

e L

secsd

Appr/  Lane
Lane Group
Grp Capacity

0.38 0.17 26.8 C
0.11 .0.17 24.6 C 26.2 C

Intersection Delay = 11.7 (sec/veh) Tntersection LOS = B

4_,_d_H_~_,___d_,_*___ﬂ;f_.__ép_p_—_—_—~——




HCS+: Signalized Intersections Release 5.21

Analyst: Thiva o Inter.: McCarran/Keystone/Leadexship -
Agency: Solaegui Engineers Area Type: All other areas. 5
ZnDate: 7/31/2008 . Jurisd: City of Reno
“r?JPerlod PM Peak Hour ' _ Year : 2018 Background. + PrOjECt _
Project ID: Keystone Community Campus "

E/W St: McCarran Boulevard o N/S St: Keystone Ave/Leadé#Ship'Pkwy

SIGNALIZED INTERSECTION SUMMARY
‘Eastbound ] Westbound ~ | Northbound

Southbound

I | |
| & T R |1 T R "| L T R | L T R |
A I l__ - 1 S I
No. Lanes |’ T "3 0 | 1 3 0 | o 1 0 i 1 1 )}
LGConfig | L TR - | L * TR | LTR | L TR |
Volume 122 1213 47. |76 1545 76 |44 28 51 {79 19 18
Lane Width 112.0 12.0 [12.0 12.0 I 12.0 112.0 12.0 |
RTOR Vol | 7 [ 11 ! ' 8 o o3 |
Duration 0.25 Arsa Type: All other areas
Slgnal Operatlo :
Phase Combination 1 2 3 4
EB Left A
Thru '
Right
Peds
WB Left
‘Thru
Right
Peds

&NB  Right

=3B Right
Green
Yellow
All Red

Cycle Length: 70. 0 secs

Appr/ Lane Approach
Lane - Group . .
Grp Capacity Delay LOS

Eastbound

9.4 A 9.9 A

28.8 C
10.0+ B  10.3 B

0.47 0.17 27.4 ¢ 27.4 C

0.37 0.17 26.7 C
0.12 0.17 .24.7 C 26.1 C
i~E ersection Delay = 11.6 '(séc/veh) Interéection 10S = B
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HCS+: Unsignélized'Intersections Release 5.21

(e . TWO-WAY STOP CONTROL SUMMARY

%@éfalyst: ‘ Thiva

f&igency/Co. : golaegui Engineers
Date Performed: 7/30/2008
Analysis Time Period: AM Peak Hour o :
Intersection: McCarran/KéjStbne/Leadership
Jurisdiction: City of Reno '
Units: U. S. Customary
Analysis Year: 2030 Background
Project ID: Keystone Community Campus
Fast/West Street: McCarran Boulevard

North/South Street: KgystohefAve,/Le‘dership'Pkwy. ‘
Intersection Orientation: EW study pert

. Vehicle Volumes and Adjustments_
Major Street:- Approach Eastbound =
Movement 1 2

L T
Yolume : 0 19639
FPeak-Hour Factor, PHF . 'D.%5 '0.95
Hourly Flow Rate, HFR 0 2072
percent Heavy Vehicles 2 -
Median Type/Storage Raised cyrb

RT Channelized?

¢ ‘pLanes
- g=configuration

= Jpstream Signal?

Minor Street: Approach

Movement 1
: I
Volume : 1 0
Peak Hour Factor, PAF 0. 0
Hourly Flow Rate, FR 1 0
percent Heavy Vehigcles 2 2
Grade (%) D
No / No /
0 1 1, 0
L R

Delay, Queue Length, and 1evel of Service

pproach EB - WB . Northbound : gouthbound
ovemant 1 4 b7 8 .9 | 10 11 12
ane Config Ll/ﬁf7 L | LTR 1 & TR
50 149 1 1
255 ' 7 0 . 2
0.20 21.29 ‘ 0.50"
0.71 : 20.48 _0.55
22.5 10159 2339
ﬁﬁgos C F E E
<mppproach Delay 10159

approach LOS3 : F
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TWO-WAY STOP CONTROL SUMMARY

;:}nalyst: Thiva
Z4Agency/Co. : Solaegui Engineers
Date Performed: 7/30/2008
Analysis Time Period: PM Peak Hour
Intersection: McCarran/Keystone/Leadership
Jurisdiction: City of Reno '
Units: U. 8. Customary o
Analysis Year: 2030 Background
Project ID: Keystone Community Campus
East/West Street: McCarran Boulevard
North/Socuth Street: Keystone Ave. /Leadershlp Pkwy o
Intersection Orientation:. EW : : Study period\(hrs): 0.25

. Vehicle Volumes and Adjustments
Majoxr Street:- Approach Eastbound
' Movement

Wesktbound

B

Volume

Peak-Hour Factor, PHF

Hourly Flow Rate, HFR

Percent Heavy Vehicles

Median Type/Storage

_RT Channelized?

Lanes

Confiquration
{”Eﬁmtream Signal?

Minor Street: Appfoéch Nor oun outhbound
) Movement - 7 I 10 11 12
L R — T

8
T R
Volume- 2 0
Peak Hour Factoxr, PHF 0.95 0.95
Hourly Flow Rate, HF R "0
Percent Heavy Vehicles .2 2
Percent Grade (%) 0 _
Flared roach: Exists?/Storage No /
Lanes, ' 0 1 0 '
Configuration N . : ' TR
Delay;ﬁaaéﬁe—ﬁeﬁﬁgg, and Level of Service
Approach EB WB Northbound . Southbound
Movement 1 4 | 7 8 .9 ] 10 11 12
.Lane Config /ﬁﬁﬁ | LTR | I TR
3 96 i 2
352 7 . 0 : 3
0.26 : 13.71 0.67
1.04 13.74 : 0.81
18.9 6750 1735
£ c F F F

pproach Dela ] &£750
Approach LOS : F
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HCS+: Unsignalized Tntersections Release 5.21

TWO-WAY STOP CONTROIL SUMMARY

Thiva
ZAgency/Co.: Solaegul Engineers
Date Performed: 7/30/2008
Analysis Time Period: AM Peak Hour . -
Tntersection: McCarran/Keystone/Leadership
Jurisdiction: city of Reno SRR
Units: U. 8. Customary o
Analysis Year: 2030 Background + Project
Project ID: Keystone Community Campus T
East/West Street: McCarran Bqulevaxd" o
North/Scuth Street: . Keystone ave./Leadership Pkwy.~ : cor
Intersection Orientation: EW gtudy period \(hrs): D.25

o 2 Lanes
Configuration

%pstream Signal?

hjvehicle Vo1umeS and Adjustments

Major Street: Aﬁproach Eastbound 7 Westbo
Movement 1 :

L
Volume — L .‘18
Peak—-Hour Factox, PHF 0.95
Hourly Flow Rate, HEFR 18
Percent Heavy Vehicles . 2

Median Type/Storage
RT Channelized?

¥ pproach Delay
Approach LOS

Minor Street: Approach .Southbound
Movement 11 12
T R
) Volume ) 22 11
pPeak Hour Factor, .95 0.95 0.95
Hourly Flow Rate, 23 11
percent Heavy Veh{icls 2 -2
Perc Grade (%) 0 .
No /- - No /
0 - 1 1 0
' L TR
: Delay} gueue Length, and Level of Service .
Approach - EB WB Northbound Southbound
Movement 1 . 4 7 B .9 ] 10 11 12
ane Config _ L L | LTR | L R
v Yt¥ph) 48 163 ' B2 34
C{m) h) 233 0 0 1
: N . 0.21 34.00
y 0.22  0.77 6.19
= : 19.8 24.5 21528
£2,08 C C - F F F
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- TWHO-WAY STOP-CONTRQL SUMMARY

(E%?alyst: Thiva
“gency/Co. : Solaegui Engineers
Date Performed: 7/30/2008 |
Analysis Time Period: PM Peak Hour :
Intersection: McCarran/Keystone/Leadershlp
Jurisdiction: City- of Reno
Units: U. S. Customary
Analysis Year: 2030 Background .+ Pro;ect
Project ID: Keystone Community Campus
East/West Street: McCarran Boulevard .
North/§outh Street: Keystone Ave. /Leadershlp Pkwy e
Intersection Orientation: EW o Study per od hrs) 0,25
. Vehicle Volumes and Adjustments,

Major Street: . Apprcach Eastbound

Movement 1 2

L. T

Volume 22 1643
Peak-Hour Factor, PHF ' 0.95 - 0.95

Hourly Flow Rate, HFR 23
Percent Héavy Vehicles
Median Type/Storage
RT Channelized?
- Lanes
Configuration
stream Signal?

1729

Minor Street: Approach Northioun outhbound
Movement 7 8 9 107 11 12

L T R | T R.
Volume 19 ~ 1B
Peak Hour Factor, 0.85 0.95
Hourly Flow Rate, BN , 20 i8
Percent Heavy Vehicles . ' 2 2
Percent Grade (%) 0

oach No - /

Lane 1 0
Configuration

Delay, Queué Leéngth, and Level of Service

EB WB Northbound - " Southbound

Movement 1 4 | 7 f ] | 10 11 12
Lane Config L /\7 | LTR | L TR

89 127 83 . 38

345 . ] 0 : 4
0.26 " 9.50
1.01 6.46
. 19.0 5557
ééé c : F F F
ﬁg%pproach Delay : : )

Approach LOS
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HCS+: Signalized Intersections.ReleaSe 5.21

?,“é%alyst: Thiva o . : ~ Inter.: McCarran/Keystone/Leadership
:Eﬁency: Solaeqgui Engineers , _Area Type: All other areas

%;% te: 7/31/2008 oL Jurisd: City of Reno s

“EFeriod: AM Peak Hour year : 2030 Background + Project
Project ID: Keystone Community Campus : ' ) o R -
E/W St: McCarran Boulevard N/S St: Keystone Ave/Leadexrship Pkwy

SIGNALiZﬁﬁiINTERSECTION'SUMMARY

Fastbound | Westbound |” Northbound. *'Sduthbound'

| i .
1L T R 1L T R | L T R L T R -
| l i SR l
Mo. Lames | 1 3 O I~ 1 3 0 | .0 P [
LGConfig . | L ™  |L TR 1 | |
volume |18 2053 52 147 - 1941 45 142 A I
Lane Width 112.0 12.0 |12.0 12.0 | : l
RTOR Vol . | '8 | Y] 1 i
puration 0.25" Area Type: All other areas
: Signal Operations
Phase Combination 1 2 3 4 | 8
EB Left A | NB
Thru A i
Right, A N
Peds i X
~ WB Left . A A
S Thru A A
é Right A A
= Peds X

&p mion

=3B Right
Green
Yellow i
All Red ) :

cycle Length: 70.0 secs

Appr/ Lane. Approach
Lane Group ; -
Grp Capacity Delay Log  Delay LOS

34.1 C
13.7 B 13.9 B
27.8 c

' 29.8 C 29.8. C

27.2 €
54.6 € 26.4 C

g F - ,
j-F Intersection Delay = 13.9 (sec/veh} Intersection LOS = B
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Analyst: Thiva . — Inter.: McCarran/Keystone/Leadershlp oy
Agency Solaegui Englneers I ‘Area Type: All other areas .. - K;:---é? )
te: 7/31/2008 _ - ‘Jurisd: City of Reno . - R
zeriod: PM Peak. Hour. o *'VYear : 2030 Background + Pro;ect :
Project ID: Keystone Community Campus : )
E/W St: McCarran Boulevard o o N/S 5ty Keystone Ave/Leadershlp Pkwy
SIGNALIZED INTERSECTION SUMMARY
|- Eastbound . | Westbound *f1ﬂ Northbound | Southbound |
| & T R | % R “YL"'-T R L. T "R |
| [ : . o | I
No. Lanes. | 1 3.0 | 1 3 ©0 4 ©0. 1.0 I 1 1 0 |
LGConfig | L TR | L TR ] CLTR/N L L TR |
Volume 122 - 1643 50 |85 1869 76 ]41 28 - |78 18- 18 |
Lane Width [12.0 12.0 [12. O 12.0 | - 12. D N12.0 12 0 ]
RTOR Vol . | 8 | 11 ] - 8 3. |
Duration 0.25 Area Type: All other areas .
' Slgnal'OPEratlo .
Phase Combination 1 2 3 |
EB Left . A
Thxu : A
Right A
Peds ' X
-WB  Left A A
Thru A A
Right A A N
Peds x z |
Z=B Right S
<$B Right
Green
Yellow

. A11 Red
: secs

Appzr/ Lane Approach
Lane = Group SR
Grp Capacity Delay L " Delay LCS
Eastbound | .
34.7 C
11.0 B ~11.3 B
29.1 C _
11.6 B 12.3 B

0.46 0.17 27.4 C 21.4. C

.37 0.17 26.
.12 0.17 24 .

C .
C 26.1 Cc

o0
a1

& ntersection Delay = 12.7 (sec/veh) Intersection LOS =B
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TWO-WAY STDP CONTROL SUMMARY

Thiva
; [ Solaeguil Englneers
Date Performed: 7/30/2008
Analysis Time Period: AM Peak Hour ...
Intersection: McCarran/Keystone/Leadershlp
Jurisdiction: ‘ Ccity of Reno
Units: U. 5. Customary
Analysis Yearx: 2040 Background
Project ID: Keystone Community Campus
East/West Street: McCarran Boulevard . ‘
North/South Street: . Keystone Ave. /Leadershlp Pkwy v o '
Intersection Orientation: EW Study per Od hrs): 225
. . Vehicle Volumes and Adjustments '
Major Street:  Approach Eastbound ' Wes bOU ad -
Movement 1 2 3 5
: L T R
Volume

Peak—-Hour Factor, PHE
"Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage

. .RT Channelized?

}Lanes

L”,onfiguration

Minor Street:  Approach
Movement

Volume . 0
Peak Hour Factoxy, PH D.95
Hourly Flow Rate, HFR o
Percent Heavy Vehicles 2
Percent Grade (%) T .
© No of
Delay:\aaéﬁegﬁéﬁgzg, and Level of Service
EB WB Northbound : - Southbound
Movement ' 1 4 |1 8 9 . { 10 11 12
Lane Config L /P\7L | LTR | L TR
49 149 1 1
208 0 ' 0 : 1
0.24 1.00
0.89% - . D.61
27.6 ‘ 4878
D E F F

muﬂpproach Delay
Approach LOS




HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

4%%nalyst: B Thiva

ZEAgency/Co.: Solaegui Englneers
Date Performed: 7/30/2008
Analysis Time Period: BM Peak Hour ,
Intersection: McCarran/Keystnns/Leadershlp
Jurisdiction: . City of Reno
Units: U. S. Customary
Analysis Year: - 2040 Background
Project ID: Keystone Community Campus
Fast/West Street: - ' McCarran Boulevard ' o
North/South Street: Keystone Ave. /Leadershlp Pkwy. S
Intersection Orientation: EW.. . . ~ Study per' : 0,25

] . Vehicle Volumss and Adjustments
Major Street:. Approach Eastbound o Weskbound
Movement 1 2 3 7 ] 4 N

L T R | L

Volume ‘ 0 1899 53 L
Peak-Hour Factor, FHF 0.95 0.95 0.95
Hourly Flow Rate, HFR 1988 55
Percent Heavy Vehicles - ==
. Median Type/Storage
- RT Channelized?
Lanes
Configuration

%{pst_ream Signal?

Minor Street: Approach

Movement 7 8 | 11 12
: L T R L T R
Volume : 50 3 o
Peak Hour Factor, PHF 095 0.95
Hourly Flow Rate, HFR 3 0
Percent Heavy Vehiclegs 2
Percent Grade (%) '
Exist?/Storage ‘No -/
Delsy:\ﬁﬁsng_Lgngtﬁf/and Level of Service
pproach _ EB WB . .. Northbound Southbound
Movement 1 4 | 7 - B 5 | 10 11 iz~
lLane Config L _/WL7 | LTR | L TR
' 112 3 2
0 0 - it
2.00 -
0.83
5644
F F P

Approach LOS
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HCS+: Unsignalized Intersectlons Release 5.21

THO-WAY STOP CONTROL SUMMARY o :

- Thiva
gency/Co.: _ Solaegui Engineers
Date Performed: 7/30/2008
"Analysis Time Period: AM Peak Hour . _ -
Intersections: McCarran/Keystone Leadership - .

Jurisdiction: . City of Reno
Units: U. 3. Customary . o _
analysis Year: 2040 Background + Project”
project ID: Keystone Community Campus S
Fast/West Street: McCarran Bouleyard D
North/South’Streét:_..Keystgne Ave./Leadership Pkwy.
Intersection Orientation: EW gtudy perig

vehicle Volumes and Adjustments

Major Street: - Approach Easthound
Movement 1 2 3
L T R
Volume 18 - 2252
peak-Hour Factor, FPHF 0.93
Hourly Flow Rate, HFR 18
Percernt Heavy Vehicles 2

 Median Type/Storage
- RT Channelized?

-=-§anes
onfiguration
%pstre am Signal?

Minor Street: Approach _Northbo
Movement '

11 12
T R

Volume

peak Hour Factor,
Hourly Flow Rate,
Heavy Vehicle

Copfiguration

Delay, Queue Length, and Tevel of Service

pproach _EB WB Northbound gouthbound
ovement 1 4 | 7 8 9 ] 10 11 12
LTR 1l L _ TR

Lane Confilg

=fpproach Delay
Approach LOS
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TWO-WAY STOP CONTROL SUMMARY o T
‘Thiva
’ Solaegui Engineers
~ Date Performed:. 7/30/2008 )
Analysis Time Period: PM Peak Hour _
Intersection: McCarran/Keystone/Leadership
Jurisdiction: City of Reno ' R
Units: U. 8. Customary
Analysis Year: . 2040 Background + Project
Project ID: Keystone Community Campus ' -
East/West Street: McCarran Boulevard ‘
Noxth/South Street: Keystone Ave./Leadership Pkwy. : B
Intersection Orientation: EW _ ' _ Study perigd (hrs): 0.25

Vehicle Volumes and Adjustmehfs

Major Streett-'Approach Eastbound ' Westhouns
Movement 1 2 3 ' 4 5% 6
L T R | T R
Volume

Peak-Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage
RT Channelized?

Lanes

Configuration

%—Jpstream Signal?

Minor Street: Approach \\\\V/ﬁ///
Movement - 7 8 ~. 9 1 B 12
. ////Jrﬁ\\\<£ T R
Volume - 54 15 1B
0.85 0.9 0.85 0.95
56 3 20 18 :
2 2 2 2 .

Peak Hour Factor, PHF
Hourly Flow Rate, HF
Percent Heavy Vehicles

Percent Grade (%) 0

Flared Approach: Exists? No / No /

Lane 1 1 0

Co ation TR L TR

// // Delay, Queue Length, and Level of Service

Approach EB . WB Northbound . Southbound

Movement 1 1 7 -8 8 | 10 11 12

Lang Config L L ] LTR _ | L TR

149 83 38

0 . 0
F " F

ot proach Delay
Approach LOS
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}?alYSt Thiva - T 0 i-rInter : McCarran/Keystone/Leadershlp
“igency: Solaegui Englneers . .Area Type: ALY other’ areas__ '
%g%ate 7/31/2008 s _Jurisd: City of Reno S
eriod: AM Peak Hour Year ..: 2040 Background + Project'
Project- 1D: Keystone Community Campus =~ - ,
E/W 5t: McCarran Boulevard ) N/S St: Keystone Ave/Leadershlp Pkwy

SIGNALIZED INTERSECTIDN SUMMARYm

Eastbound " | Westbound . | Northbound :' ”“Soﬁthhound

L T R

i

. | l

l l |

No. Lanes | ' R |
LGConfig 1 L~ TR S TR o

" Volume |18 & 2252 54| ' |
Lane Width 112.0 12.0 i |
RTOR Vol I , 8 | |

puration 0.25 Area 'Type: All other are y
Slgnal Operations_

Phase Combination 1 - 2 3 . 4
EB Left A '
Thru . A
Right . A
Peds S X
WB Left ' A
e Thru
@%; Right
= Peds’
%}3 Right
B Right
Green
Yallow
All Red

o

0 :
Cycle Length: 70.0 secs

Appr) Lane ~ approach
Lane Group _
Grp Capacity Delay LOS

', B 16.2 B

‘s B 15.3 B

9 ¢ 29.1. C

0.17 27.2 C
0.17% 24.6 c 26.4 c

{sec/veh) | Intersection LOS = B




Agency

Analyst: Thiva .

Project ID: Keystone Cbmﬁunlty Campus

7/31/2008
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Solaegui Englneers'

E/W St: McCarran Boulevard

|  Eastbound - |’ Westbound | © Northbound | Southbound |
| L T R |L T R | L~ T R L T R |
- - | S ! !
No. Lanes | 1 3 -0 | 1 3 0 |} .0 | |
LGConfig | L TR | L. TR S | o
Volume |22 . 1929 58 I86 2080 76 |61 | o
‘Lane Width [12.0 12.0 112.0 12.0 | I
RTOR Vol f 9 | 11 | I

Inter. McCarran/Keystone/Leadershlp
Area Type: All other areas
Jurisd: City of Reno

- Year : 2040 Background + PIOJect

“N/S St: Keystone. Ave/Leadershlp Pkwy

SIGHALIZED INTERSECTION SUMMARY

o

Duration 0.25

Area Type: All other areas

Phase Combination 1 = 2
EB Left A
Thru
Right
Peds
WEB Left
Thru
Right
Peds
%. "B Right
3B Right
Green
Yellow
All Red

Signal Operatlon

4 1

Cycle Length: 70.0 secs

Appr/ Lane Approach

Lane Group -

Grp Capacity Delay LOS
13.0 B

.56

.39
.12

= 14,

2

13.7 B

.17 29.4 C 29.4. C

0.17 27.0 c :
0.17 24.7 c 26.3 C

{sec/veh) Intersection LOS = B

irabii)
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{0 . TRO-WAY STOP CONTROL SUMMARY
p@k alyst Thiva
“&dgency/Co. : Solaequi Engineers
~ bate Performed: 7/30/2008
Analysis Time Period: AM Peak Hour
Intersection: McCarran Boulevard/vlctoryLane
Jurisdiction: City of Reno
Units: U. 5. Customary
Analysis Year: Fxisting
Project ID: Keystomne Community Campus
Fast/West Street: McCarran Boulevard
North/South Street: Victory Lane. : : I
Intersection Orientation: EW study period (hrs): 0.25

' Vehicle'ﬁoiﬁﬁes and AdﬁﬁstménfS"'

Major Stréet:-'hpproach -~ EBastbound
‘ Movement

[l

Volume

Peak—-Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage
RT Channelized?

/" \Lanes : 1
. é%%onflguration ‘

stream Slgnal7

.83

WMo N

T

Eﬁh
= ) -
Minor Street: Approach . Northbound. outhbound
Movement 7 8 | 710 11 12
: . . L T R T ° R
Volume 1 0
Peak Hour Factor, 83 0.83
Hourly Flow Rate, HFR 1 _ 0
Percent Heavy Vehi : 2
Percent Grade (%) i : 4]
?/Storage / No Y4
0 0
IR
= Delay:\aﬁéﬁe*iéﬁégg, and Level of Service
Approach EB WB Northbound & - Southbound
Movement 1 4 | 7 8 9 | 10 11 12
Lane Config ' /P\7 | . | LR
: i
200
.00
0.02
23.1
Cc
i*wh-upprDa.c:h Delay .23.1

Approach LO3 c




HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP .CONTROL SUMMARY

=

Thiva Eig_
> Solaegui Engineers L
Date Performed: 7/30/2008 : T '
Analysis Time Pefiod: PM Peak Hour -
Intersection: McCarran Boulevard/V1ctoryLane
Jurisdiction: City of Reno
Units: U. S. Customary
Analysis Year: Existing
Project ID: Keystone Community Campus
East/West Street: McCarran Boulevard
North/South Street: Victory Lane ‘ i . : <
Intersection Orientation: EW : Study period: {hrs): : 0.25

Vehicle Volumes. and Adjustments

Major Street:. Approach - Eastbound- " Westbo
Movement 1 2 3 | 4 - 6
L T R | L - R

Volume

Peak-Hour Factor, EHF

Hourly Flow Rate, HFR

Percent Heavy Vehicles

Median Type/Storage

'RT Channelized?

Lanes

Configuration
é%gpstream Signal?

=3

Minor Street: Approach

Movement 11 1z
T R
Volume , - 3
Peak Hour Factor, PHF 0.50
Hourly Flow Rate, HF 3
Percent Heavy Vehic . 2
Percent Grade (%) ) 0 '
Flared Approach: Existis?/Storage / No /
Lanes 0 o -
Confiduration IR
DElagjﬁbueggkggggfﬁfiand Level of Service ~
pproach o - EB WB Northbound : SoutHbound
Movement 1 4 |7 _ B g | 10 11 12
Lane Config L /\\7 i | LR
' / 4
298
0.01
0.04
17.2
c
i7.2
Approach LOS - ) ) ‘ c
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HCS+: ﬁnﬁignalized Intersections Release 5.21

b THO-WAY STOP CONTROL SUMMARY
%ﬁ' - - "
%;alyst: Thiva

gency/Co.: Solaegul Englneers

pDate Performed: 7/30/2008

Analysis Time Period: AM Peak Hour N IR

Intersection: McCarran Boulevard/VictoryLane o

Jurisdiction: . City of Reno RO

Units: U. 8. Customary :

Analysis Year Existing + Project -

Project ID: Keystone Community Campus

Fast/West Street: McCarran Boulevard. "

NMorth/South Street: .  Victory Lane A
Interseotlon Orientation: EW - study peris

Vehilcle ‘Yolumes and’ Adjustments

Major Street: Approach ~ Eastbound
Movement 1 2
L T
Volume 21 BOS
Peak—Hour Factor, PHF 0.83 0:83
Hourly Flow Rate, HFR 32 969
percent Heavy Vehicles 2 I
Median Type/Storage Raised curb
/7 RT Channelized?
\“Q)Eanes

L oonflguratlon

%pstream S:Lgnal'>

Minor Street: Approach Northkhound ™
. Movement 7 - B

T

Volume
Peak Hour Faotor, PHF
Hourly Flow Rate, FR
percent Heavy Vehicles

s?/5torage

LR

Delay, Cueue Length and Level of gervice

EB WB Northbound . gouthbound

R 8 .9 | 10 - 11 12
| : | : LR

107
328
0.33
1.38
. 21.2
£22,08 A c
“Fpproach Delay : 21.2
aApproach LOS ' . c




4068141 Page 142 of 265 - 12/19/2011 10:50:24
HCS+: Unsignalized;Iptersectiops.Relegge_?.Zl

s

TWO-WAY STOQP .CONTROL . SUMMARY ‘ é*

%%%nalyst: A Thiva ‘ N o L2
“&igency/Co.: ' Solaegui Englneera , L TR L

Date Performed: 7/30/2008 . o NI

Analysis Time Period: PM Peak Hour o

Intersection: McCarran Boulevard/V1ctoryLane

Jurisdiction: City of Reno

Units: U. S. Customary

"Analysis Year: - Existing + Project

Project ID: Keystone Community Campus

East/West Street: McCarran Boulevard

North/South Street: Victory Lane

Intersection Orientation: EW . . Sfﬂd§7§9f bd '

. - Vehicle Volumes and Adjustments
Major Street: - Approach .. Eastbound
Movement i 2

Volume :
Peak-Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage
RT Channelized?
Lanes
Configuration
£aJpstream Signal?
= :

Minor Street: Approach outhbound

Movement 7 11 12
T R
Volume 47
Peak Hour Factox, PHE 0.90
Hourly Fleow Rate, H 52
Percent Heavy Vehicles 2
Percent Grade (%) 0 _ ' :
vach: Exists?/Storage /o Mo - /
Lane 0 o -
Configuration IR
// Delay, Queue Length, and Level of Service
Approach EB  WB - Northbound ' Southbound
Movement 1 4 b7 B 9 | 10 1L 12 -
Lane Config 7 //\7 | ' I LR '
67
-243
0.28
1.09
25.4
=Y D
g’*"%.fu_:uproa<:h. Delay ' : 25.4

approach LOS ' . A D
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HeS+: Unsignalized Intersections Release 5.21

(4 WOWAY STOP CONTROL SUMMBRY
é%ﬁ alyst: Thiva .
“ERgency/Co.: golaegui Engineexrs

Date Performed: 7/30/2008

Analysis Time Period: aM Peak Hour . .. .

Intersection: McCarran Bdulevafd/VictdrYLane-

Jurisdiction: City of Reno e

Units: U. 8. Customary

Analysis Year: 2018 Background

project ID: Keystone Ccommunity Campus o

East/West Street: McCarran Boulevard

North/South Street: ~ Victory Lane SR . L

Intersection Orientation: EW ' study perie rs): -0.25

‘ vehicle Volumes and ﬁdjustments'
Major Street: Appreach Eastbound =~ o
Movement 1 2 3 4
’ L T R

Volume C : 2

pPeak-Hour Factor, PHF 0.95

Hourly Flow Rate, HER 2

percent Heavy Vehicles 2

Median Type/Storage R

“ RT Channelized?

_ 2lanes ;
" & Configuration
%%rpstream Signal?
* WMinor Street: Approach
Movement
Volume

Peak Hour Factor, E F
Hourly Flow Rate, HFR
percent Heavy Vehirle3

g?/5torage

onfiguration LR

pelay, Queue Length, and Level of Service
EB .. WB ‘Northbound gouthibound
a . 8 | 10 11 12
| - 1R

1 F%os A
‘Approach Delay 35.8
approach LOS 2
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TWO-WAY- STOP. CONTROL SUMMARY

t%nalyst Thiva
gency/Co.: - Solaegui Engineers
Date Performed: 7/30/2008
Analysis Time Period: PM Peak Hour _
Intersection: McCarran Boulevard/V1ctoryLane
Jurisdiction: - City of Reno
Units: U. 5. Customary
Analysis Year: 2018 Background
Project ID: Keystone Community Campus-
East/West Street: McCarran Boulevard
North/South Street:  Victory Lane ' S .
Intersection Orientation: EW = . * Study period s +0.25-

Vehicle Volumes and Adjustments

Major Street:. Approach .. Fastbound , © Westhound
Movement 1 2 "3 | 4 a6
' L

Volume : ' 3

Peak—-Hour Factor, PHF 0.95

Hourly Flow Rate, HFR. 3

Percent Heavy Vehicles 2

Median Type/Storage Raised cu

RT Channelized?

Lanes

Configuration
£&jpstream Signal?
<

Minor Street: Approach uthbound
' Movement 7 12
_ L R
Volume : ' ] 3
Peak Hour Factor, PHF 0.585
Hourly Flow Rate, HF . 3
Percent. Heavy Vehiclés ' 2
Percent Grade. (%) )
1: Exists?/Storage No /o
0 0
LR :
Delay, ;EQEE‘LéﬁaE;Z-and Level of Service .
Approach EB WB . Northbound " Southbound '
Movement 1 4 | 7 B - | 10 11 12
Lane Config L /[\7 | | - LR :
4
-304
0.01
0.04-
17.0
. C
17.0

Approach LOS . C
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TWO-WAY STOP CONTROL SUMMARY

. Thiva _
' FEslgency/Co. ¢ Solaequi Engineers .
Date Performed: 7/30/2008 '
Analysis Time Period: AM Peak Hour = . o
Intersection: McCarran Boulevard/VictorylLane
Jurisdiction: City of Reno S
Units: U. S. Customary L _
Analysis Year: 2018 Background + Project = -
Project ID: Keystone Community Campus L
Fast/West Street: McCarran Boulevard
North/South Street: Victory Lane _ g o
Tntersection Orientation: EW study peried thrs): - 0.25°

Vehidle leumés'and Adjustments

Major Stieet:-lApproach Eastbound West

Movement 5
, I T

Volume - i} 27 1126
Peak-Hour Factor, PHF 0.95 0.95
Hourly Flow Rate, HEFR 28 . 118
Percent Heavy Vehicles 2 -
Median Type/Storage Raised
'RT Channelized?

.-, Lanes

{ gonfiguration '

- gEElpstream Signal?

Minor Street: Approach
Movement 1

Volume
Peak Hour Factor,
Hourly Flow Rate,

Delay, Queue Length, and Level of Service

EB WB ' Northbound . Southbound

4 |7 8 9 | 10 11 12
| ! LR

84
-258
0.36
1.60
26.7
; D -
“Fapproach Delay : 26.7
Approach LOS D




HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

- * ' . . . * . f-mw, ‘
mm alyst: Thiva : , _ﬁ&; i
cﬁhgency/Co Solaegui Engineers o ) . ST

Date Performed: 7/30/2008 ' ' '

&nalysis Time Period: PM Peak Hour _

Intersection: McCarran Boulevard/V1ctoryLane1:' .

Jurisdiction: City of Reno '

Units: U. S. Customary

Analysis Year: 2018 Background +. Project

Project ID: Keystone Community Campus

Fast/West Street: McCarran Boulevard ,

North/South Street: Victory Lane _ C T

Intersection Orientation: EW e . Study per} : _05%5"

Vehicle Volumes and Adjustments .
Major Street:. Approach - Eastbound . . = Westbound.
Movemént 1 2 3 I SN

4
L T . R . | L

Volume -

Peak-Hour Factor, PHF

Hourly Flow Rate, HFR-

Percent Heavy Vehicles

Median Type/Storage

'RT Channelized?

Lanes

Configuration
%pstfeam Signal?

‘ﬁ%%x

Minor Street: Approach
Movement

Volume 14 47
Peak Hour Factor, PHF' _.95 0.95
Hourly Flow Rate, HF 1 _49
Percent Heavy Vehicles 2 2
Percent Grade (%) : 0 : 7
Flared Approach: Exists?/Storage / . ONO N
LR
Dela;?\augEEEgggtﬁf,and Level of Service
Approach S EB WB Northbound Soutlbound
Mowement 1 4 | 7 8 9 | 10 11 12 .
Lane Config . L /\\7 |- | LR
' ’ R 63
-307
0.21
0.76
19.7 &
c 2 -
: 19.7 e
Approach LOS . C_
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( }% " TWO-WAY STbP.CONTROL:SUMMARY;;;,_;_,_d__________,__ﬁ__

;g%nalyst: Thiva

ZFAgency/Co.: Solaegui Engineers

pate Performed: 7/30/2008 !
Analysis Time period: AM Peak Hour . . - . .
Tntersection: McCarran Boulevard/Victorylane -
Jurisdiction: city of Reno ' .
Units: U..S. Customary ,
Analysis Year: 2030 Background
Project ID: Keystone Community Campus . :
East/West Street: McCarran Boulevard B R
North/South Street: . Victory Lane. ' R
Intersection Orientation: EW study perio rs): 0.25

_ “.u,?VEhicle Volumes éndrkdjustments
Major Street:: Approach Eastbound
‘Movement

[l

Volume . .
Peak-Hour Factor, PHF
Hourly Flow Rate, HER
Percent Heavy vehicles
Median Type/Storage
RT Channelized?
=lanes
& configuration
patream Signal?

Minor Street: Approach North
Movement 7 8

PN

Volume 0
Peak Hour Factor, 55 0.95
Hourly Flow Rate, ‘ : 0
.t Heavy Vehicles 2
grade (%) 3 D
. / No /
ane 0 0
configuration LR
Delay, Queue Length, and Level of Service
WB ' Northbound Southbound
a7 B . 9 | 10 11 12

y LR

1
-46
0.02
> 0.07
=5 control 2 8;-0
==5T1,05 B '
%%%Approach Delay _ .85.0

approach LOS ¥
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TWO-WAY STOP CONTROL SUMMARY

Thiva
Solaegui Engineers
Date Performed: 7/30/2008 :
Analysis Time Period: PM Peak Hour
Intersection; McCarran Boulevard/V1ctoryLane‘
Jurisdiction: Ccity of Remo
Units: U. S. Customary
Analysis Year: 2030 Background
Project ID: Keystone Community Campus
East/West Street: McCarran Boulevard
North/South Street: Victory Lane B s
Intersection Orientation: EW . _ Study peri 0.25

Vehicle Volumes and Adjustments

Major Street: - Approach Eastbound '

Movement 1 2 3

L - T R
Volume - 3
Peak-Hour Factor, PHF 0
Hourly Flow Rate, HFR 3
Percent Heavy Vehicles 2
Median Type/Storage R

RT Channelized?

Lanes

Conflguratlon
%Tpstream Signal?

Minor Street: Approach Northbg outhbound
Movement 7 8 o120
L T R
Volume 3
Peak Hour Factor, PH - - 0.85
Hourly Flow Rate, H 3
Percent Heavy Vehicles 2 2
0 0
Exists?{Storage / - No /
-0 0
: LR

Delay, Queue Length, and Level of Service

Approach . EB WB . Northbound - Southbound
Mowvement -1 |7 8 5 | 10 11 12
Lanae Config - L | | LR
4
175
0.02
0.07
Control 1. 26.1
§ fLOS . B D
¥ ”Approach Delay = 26.1

Approach LOS : ) D

a8

Prois
-
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HCS+: Unsignalized Intersections Release 5.21.

{ "}_ | TWO-WAY STOP.CONTROL SUMMARY -

Zanalyst: Thiva

“Ziigency/Co.: Solaegui Engineers
Date Performed: 7/30/2008
Analysis Time Period: AM Peak Hour
Intersection: McCarran BoulevardfvlctoryLane '
Jurisdiction: City of Reno 3
gnits: U. 8. Customary
Analysis Year: 2030 Background + Project
Project ID: Keystone Community Campus S
East/West Street: McCarran Boulevard -
North/South Street: . Victory Lane ' : ' SRR o
Intersection Orientation: EW study peried 1. 0.25

vehicle Volumes and Adjustments,

Major Street:: Approach _ Fastbound
Movement 1 2
L T
volume — 27 1394
Peak—~Hour Factor, PHF 0.95 . 0.95
Hourly Flow Rate, HER 28 1467
- Percent Heavy Vvehicles 2 -
Median Type/Storage Raised curb
. RT Channelized?
{ )iLanes
Conflguratlon o - ' : -
éggpstream Signal? No Yes

Minor Street: . Approach Northpound. - outhbound
Movement 7 8 10 11 12
: /_L\T R l T R

Volume 32 58
Peak Hour Factor, PHAF ; 95 ) .0.95
Hourly Flow Rate, 33 el
Percent Heavy Vehigles - -2
Grade (%) ]
roach / No /
0 0
onfiguration - LR

Delay, Queue Length, and Level of_Service

pproach ~ EB WB Northbound . gouthbound

ovemant 1 4 {7 B 9 | 10 11 12
Lane Config L | | LR

54

‘114
0.82
4.82
112.3 -
E

: 112.3
Approach LOS , F




' ’ - f
iE§nalYSt= : Thiva : ' . Lo e
- &dgency/Co.: Solaegui Englneers . ' : K
Date Performed: 7/30/2008
Analysis Time Period: PM Peak Hour _
Intersection: McCarran: Boulevard/V1ctoryLane' ;
Jurisdiction: City of Reno :
Units: U. S. Customary
Analysis Year: 2030 Background + Project
Project ID: Keystone Community Campus
East/West Street: McCarran Boulevard _
“North/South Street: Victory Lane , A s
Intersection Orientation: EW - .- Study period \(hrs): -0.25.
: - Vehicle Volumes and Adjustments
Major Street:- Approach Bastbound '
o Movement 1 2
‘ L T
Volume R 68 1134
Peak-Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage
RT Channelized? .
Lanes ; e
.Configuration : : %%ﬁ
Eggpstream Signal? f ) -
Minor Street: Approach Northboun outhbound '
: Movement 7 8 9 | <10 11 - 12
L T R | T R
Volume 47
Peak Hour Factor, PHF - 0.95
Hourly Flow Rate, HF 49
Percent Heavy Vehicles 2
Percent Grade (%) o )
Flared roach: Exists?/Storage / . No !/
Lanes o 0
Con ion _ ' LR
Delay,\aaéﬁekﬁenégg/ and Level of Service
Approach EB WB : Northbound . Soutlibound
Movement 1 4 | 7 B .9 | 10 11 12
Lane Config L /P\7 | ' I LR '
' T . B3
-182
0.35
1.45 .
34.9 =
£ D &=
%%%A h Del 34.9
pproach Delad

HCS+: Unsignalized Intersections Release 5.21

TWO-WAY ‘STOP CONTROL SUMMARY

Approach LOS _ D
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THO-WAY STOP CONTROL SUMMARY

onalyst: Thiva
“igency/Co.: Solaegui Englneers
Date Performed: 7/30/2008 '
Analysis Time Period: AM Peak Hour '
Intersection: McCarran Boulevard/V1ctoryLane
Jurisdiction: City of Reno
Units: U. S. Customary :
Analysis Year: 2040 Background
Project ID: Keystone Community Campus
East/West Street: McCarran Boulevard
North/Scuth Street: Victory Lane S S
Intersection Orientation: EW study period’\(hrs): 0.25

Vehlcle Volumes and Adjustments

Major Street: - Approach Eastbound

Wes bbu d.. -
Mowvement :

Volume :
Peak~Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy Vehicles
~ Median Type/Storage
RT Channelized?
Lanes ‘
. g%onflguratlon
===pstream Signal?

Minor Street: Approach Nor
Mowvement ) 8 ‘
L ' .
Volunme
Peak Hour Factor, PH .
Hourly Flow Rate,
Percent Heavy Veh1
Percent Grade (%) : -
Flared roach: xists?/Storage ONO /
0
i ation iR
Delay, @ gth and Level of Service
EB WB Northbound : © Southbound
Movement _ 1 4 (- 8 9 ] 10 11 12
Lane Config /ﬁ\7 | 1 IR
' ‘ 1
27
0.04
0.11
. . 143.4
0Ss B o E
'ﬁ%pproach D& 4 143.4
Approach LOS _ F
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TWO-WAY STOP CONTROL SUMMARY

Zaanalyst: Thiva
- kEZfigency/Co. ; Solaegui Engineers

Date Performed: 7/30/2008 ‘
Analysis Time Period: PM Peak Hour
Intersection: McCarran BOUlEVEId/VlCtoryLEHE'
Jurisdiction: City of Reno '
Units: U. 8. Customary
Analysis Year: - 2040 Background
Project ID: Keystone Community Campus
East/West Street: McCarran Boulevard

- North/South Street:  Victory Lane - o
Intersection Orientation: EW. Study perj 0.25

Vehicle Volumes and Adjustments

Major Street: . Approach Eastbound _ Westbound
Movement 1 2 3. | 4 o
: L T R | L

Volume
Peak-Hour Factor, PHF
Hourly Flow Rate, HER -
Percent Heavy Vehicles
Median Type/Storage
RT Channelized?
Lanes
Configuration

%‘%‘?—%Jpstream Signal?

FIEr

WNMWwo w

Minor Street: Approach
Movement

Volume
Peak Hour Factor, PHYF -
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Percent Grade (%)

Flared Approach: Exists?/Storage No /
. 0
: , ‘ LR
Delay?\@uegg‘nggtﬁj/and Level of Service .
EB WB Northbound . - Southbound
7 8 g | 10 11 12
! i LR
4
125
0.03
0.10 .
34.7 : o
£521.08 D &
Hﬁﬁhpproach . : 34.7 :
Approach LOS : . : : D
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TWO-WAY STOP CONTHOL SUMMARY

i

o Thiva
#gency/Co. : Solaegui Engineers

Date Performed 7/30/2008

Analysis Time Period: AM Peak Hour

Intersection: McCarran BoulevardlvlctoryLane

Jurisdiction: ’ City of Renc

Units: U. S. Customary

Analysis Year: ) 2040 Background + Pr0]ect S

Project ID: Keystone Community Campus ce

Fast/West Street: McCarran Boulevard

¥North/South Street:  Victory Lane o N Tra
Intersection Orientation: EW = study period \(hrs): ~.0.25

Vehlcle Volumes and Adjustments

Major Street:: Approach _ Eastbound o Westbounrd -
Movement : IR

Volune : .
peak-Hour Factor, PHF
Hourly Flow Rate, HER
Percent Heavy Vehicles
Median Type/Storage
_ RT Channelized?
%&anes
_4stonfiguration
stream Signal?

i
o

Minor Strest: Approaéh
Movement

Volume : 32 58
Peak Hour Factor, FH .95 o 0.95
Hourly Flow Rate, HFR a3 ' - Bl
Percent Heavy Vehi leg 2 ' 2.
Percent Grade (%} 0 S
xists?/5torage / No /
0 0
LR
‘ Dela;?\5ﬁ9ﬂe)£éﬁ§;;, and Level of Service
Approach EB WB ‘Northbound  Southbound
Movement 1 4 7 8 .- | 10 11 12
Lane Config - L /ﬁ\7 | : | LR
. . 94
‘62
1.52
8.26
409.6
- F
: . 409.6
Approach LOS F
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HCS+: Unsignalized Intersections Release 5.21
TWO—-WAY STOP CONTROL SUMMARY
Thiva
) Solaegni Engineers

Date Performed: 7/30/2008
Analysis Time Period: PM Peak Hour
Intersection: . McCarran Boulevard/VlctoryLane'
Jurisdiction: City of Reno
Units: U. S. Customary '
Analysis Year: 2040 Background + Project
Project ID: Keystone Community Campus
East/West Street: McCarran Boulevard
NMorth/South Street: Victory Lane . A o
Intersection Orientation: EW = . Study per od\ (hzrs): - 0.25

' Vehicle Volumes and Adjustments

Major Stfegt:- Approach . Eastbound L Wes_bo

‘Movement 1 2

Volume o
Peak-Hour Factor, PHF
Hourly Flow Rate, HFR
Percent Heavy Vehicles
Median Type/Storage
RT Channelized?

Lanes

Conflguratlon

%pstream Signal?

Minor Street: Approach

outhbound

" Movement 7 S11 12
T R
Volume 47
Peak Hour Factor, PHF 0. 95
Hourly Flow Rate, HF 49
Percent Heawvy Vehicles _ 2
Percent Grade (%) ) 0 _ -
Flared roach: Exists?/Storage / . No -/
Lanes ‘ 0 0 -
Con ion _ . : ) LR
. Delay:\ﬁﬁeuagLenqgg/ and Level of Service _
Approach EB WB _ Northbound Soutlibotund ,
Mowvement 1 T4 |7 8 .9 I 10 11 12
Lahe Config L | i LR
63
. -115
0.55
2.60
"69.0
F
=mpproach D& ‘6;.q_

Approach LOS
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INTRODUCTION

The following report represents the preliminary hydrology analysis for the proposed Keystone Canyon
development. Keystone Canyon Development is located north of McCarran Blvd and west of Leadership
Parkway in Reno, Nevada. The enclosed vicinity map is shown as Figure 1, in this report. This report
analyzes the impact of the proposed site and comf)ares it to the existing state of the subject area. The

property surrounding this project is as follows:

South: McCarran bivd, and Sky Country Estates
East: Leadership Parkway, Washoe County (082-020-17)
North: BLM USA (082-631-01), and Washog€ounty (082-631-13

West: BLM USA (082-631-01)

Keystone Canyon consists of approximately 103-acres and is located within the southern of Section

g3 SOme

the City of Reno Department of Public Works Design Manual (CRDPWDM) and the Washoe County

Hydrologic Criteria and Drajnage Design Manual (WCHCDDM), and to discuss the impacts of the

development on the existing drainage and detention/retention facilities.

&
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METHODOLOGY

SCS Curve Number

Visual HEC-1 by Haestad Methods was used to model the off- and onsite hydrologic basins that

contribute to the ephemeral drainage that is adjacent to the proposed site. The method used to determine

CN = —1-@2 where; S(in.) = initial abstraction

S+10

determined by:

© T = 221K, (L(L./S"*)"”
Where:

drained, group B is a sand i¢’a clay loam or shallow sandy loam, and group D has a
poorly drained, heavy clay that swells when wet. The composite curve numbers were calculated using
the data provided by the National Resource Conservation Service (NRCS) water features soil data

(htt P

:/fwebsojlsurve

(httn://dipper.aws.noaa gov/hdsc/pfds/samv pfds.html) to determine site specific depth of precipitation

=2 for t ject erty.
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)

Peak Flow Detention Facility
Upon the determination of requirement any flow detention will be analyzed using by VisualHEC and/or
PondPACK by Haestad Methods. The detention ponds will have a minimum of one foot of freeboard,
which is in accordance with the City of Reno Department of Public Works Design Manual (CRDPWDM)
and the Washoe County Hydrologic Criteria and Drainage Design Ma CHCDDM), and have
adequate capacity to detain the 100-year 24-hour peak flows.
CulvertMaster for Windows by Haestad Methods, the WCHCDDM and the will be used fo
analyze any of the future culverts that may be required to convey the under existing
and future roads. In addition CulvertMaster will be used to Tiod m any future
detention facilities.
Riprap Sizing for Qutlet Structures
€) |
: The procedure for determining the size 6frock needed for an outlet basin ¢an be based on mean channel

velocity, longitudinal channel slope, and speci shedr stress exerted by the flow on
the channel perimeter, where shear stress is governed 5 size and weight of the individual rock, the
shape of the rock, the mear y wrent direction, and eddy action. The

Fhe following method wi > determine the appropriate size rock for the outlet basin within the
project:
_0.05p28%*
507 (S, _1)1.332
where
dsp = Rock size for which 50% of riprap by weight is smaller (feet)
ane annel velocity (fps)

S = Longitudinal channel slope (feet/feet)
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Sg = Specific gravity of rock (minimum 85 =2.50) (dimensionless)
EXISTING HYDROLOGY

In the existing conditions, a significant ephemeral drainage runs through the subject property. This

drainage discharges into existing culverts that run under McCarran Boulevard and discharge into the

existing detention facility. The flows are conveyed through existing stormdrain facilities and eventually

the Truckee River southeast of the site.

Table 1 - HEC-1 Model Exis itions

ng Cg
Basin ea ighted SLag< 5-Year 100-Year
/&f/- WE::%\ (h \%;Flows" Peak Flows
/Mﬂe’\ fs) (cfs)

Basin #1 0.445 739 0.70 26 157
Basin #2 10.316 75.00 0.72 21 115
Totalat CP1 | - I — 48 272
Basin #3 1.728 757/ 1.25 87 418

Total at CP2 — - 120 611

4
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occurred in hydrographic basins #1, #2 and #3. In Basin #1 the weighted curve number increased from 73.9
to 74.7 due to the proposed development, and the SCS lag time remained from 0.70 hours. In Basin #2 the
weighted curve number increased from 75.0 to 76.0 due to the proposed development, and the SCS lag time
decreased from 0.72 to 0.71 hours. In Basin #3 the weighted curve number increased from 75.7 to 73.9 due
to the proposed development, and the SCS lag time decreased from 1.25 to 1.24 hours. As seen in Table #2,
according to the HEC-1 model the proposed development increased the 5:year, and 100-year peak flow

events 6 cfs, and 19 cfs, respectively.

Table 2 — HEC-1 Model Proposed Conditions

Basin Area Weighted SCS Lag 5-Year 00-Year
(Sq. Mile) CN (li\%gf Pléﬁ?lows

(e (efs)
Basin #1 0.445 74.7 0.70 29 163
Basin #2 0316 76.0 071 25| 122
Total at CP1 — - — 53 286
Basin #3 1.728 75.9 124 89 425

Total at CP2 — - 126 630\

R

oy
R

CONCLUSION
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' POINT PRECIPITATION

FREQUENCY ESTIMATES
FROM NOAA ATLAS 14

Nevada 39.557401 N 119.854583 W 3055 feet ,
from "Precipitation-Frequency Atlas of the United States® NOAA Adas 14, Volume 1, Version 4
G.M. Bonnin, D, Martin, B, Lin, T. Parzybok, M. Yekia, and D. Riley

NOAA, Naﬁonal Weather Service, Silver Spring, Maryland, 2006

) Extracted: Thu Jun 5 2008 S B ,
[ Confidence Limits__ | Seasonality J{ Location Maps ][ Other Info. || _Gis daﬂ_@laps Help | Docs || U.S. Map |
I . Eecipitation Frequency Estimates (incheTs)_ * '

30 || 60 [[120 X nlzalfasf 4| z e 20| 30
m_mmm_mms—h‘h_r[ulu"d_axlgxmmdL‘

]
LT AH
(years)||min || min || min day || day
[ 1 |jo.10]fo.16][o.19][0-26]o.32][0.43]j0.52 jo.76 1.04|[136][1.68|2.01][2.39 Jj271 |[3.497]4.16 lj5.04 |[5.79 ]
2 |o.13]0.19]0.24][0.32][0-40]j0.53 |jo.65 Jo.os |[130 171 ][2.12 [2.56[3.06 349 Jl4.47 1535 l6.49 |[7:49 |
[ 5 |0.17]o2slo32]p.23]l053 o8 los1][1.17][1.63)[2.16 272 ]3.35 |14.06 464 |[5.92 J[7.06 ][8.56 J[0.87 |
[ 10 |o.21]p32][o.40]f0.53]j0.66]f0.81j0.93 |[1.33 1.89]2.53|3.21 ][4.01 J|a.87 555 }|7.04 |I8. [10:11][1159]
[ 25 |[o.28 |o-42][o.52]fo-70]jo.87][1.00][112][1.55]j2.23] 3.05 |[5.01 |[4.96 ]l6.02_|[6.83 J[8.57 |[10.20[12.18][13.79)
50 Jj0.34]0.52]j0.64][0.87 |1.07]|L.18][127][171|[2.48][3.46 }4.47][5.74 ]}656 ]}7.85 )}9.76 [(Le1][13.76][15.42
[100 |[o.42][0.64]0.79]f1.06]{1.31][1.38[1.47][1.87][2.75][3.89 ||5.07 |6.58 707 \8.94 ||11.01][13.06]537][17.03]
[ 200 Jos1]o.78]fo.9s]f1.30][1.60][1.64][1.73 }[2.06{}3.01 4.33][5.71 [7.49]|9.04 Jji0.07][12:25}14.56][16.98[[18.6
[Cs00_|jo.66][Lo1 125169 ][2.09]2.12][2.19][2423.35 |4.95 }i6 64{[8.80|10.5711.65 14.05[16.60)[19-14][20.63]
1000 j0.81][1.23][1.52][2.05][2.53 }j2.60 2.62[2.80[3.64][5.44 }{7.33{}0.89 ||11.8212: 15.42)[18.20][20.78][22:1 1

* Thrse precipitation frequency estimales are based on a partial durstion series, AR} is the Avefe REF/HE"CQ interval. \

P’ _ “’efar 10 the gocumentation for mora information. NOTE: Formatting forces estimales near zero i appear as zefo.
”% * Upper bound of the 90% con dence inferval ' )
Precipitation Frequency Estima (inches) -
ARI=*l 5 10 |[15 [ 30 || 60 ||120] 3 || 6 || 12 1l 24 \48\ 4 7 /}ﬁ 30 || 45 || 60
(years)]| min || min || min || min || min || min br || br || br || hr || heyf day day |l'day || day || day || day
13

[ 1 Jlo12]jps]o22]fo30]p37]j040]o:s5 10851 .1 53191 [[2.20.|[2.76 313 |[4.00 [[4.79 |i5.69 j6.56
[ 2 Jloasp.23ljo28]{0.38][0.47]jo. 0.73]{t06]145][L.o2]2.40 291 [|3:54 [.02]5.14 Jl6.17 {733 [i3.48
[ s 3.08

0.20][0.30][0.38][0.51 ][0.63 6.78 )8 01 ][1:30][1.82][2.42[3:88 ]}3.81 ]}4.69 |i5.35 l6:79, |[6.13 |0.65 J[1L.18]
10 |[0.25|0.38][0.47][0.63 }jo.78]f003 106 ][1.49][2.11 |]2. 3.64[4.56 ||5.63 Jj6.40-]8.08 |lp.65 1411311
25 |[0.33]lo.5010.62}l0.84 1.04&4&.16\1@? 1.74]]2.51]3.42 .45 |[5.65 |16.98 |[7.89 |[o.85 |[11.75][13.79]]15.65]

[ 50 |lo.4ro.63]p78][0s5]fi.20 {1 38][ha7][1.94][2.82{}3.88 5.1 6.56 |[8.10 ][o.10 ][11.26][13.41[[15.62[[17.56]| -
[ 100 Jjo.51[0.78 |[0.96 |130] 60T 17112 14][3.16][4.39][5.84 17.57 [9.33 J|10.40 12.78|[15.18][17.51}{19.44
200 |[0.64]j0.97|[1.20][1.62][2.00][2.02}2.05 ||2.401f5: 7.2 ][5 62]8.67 ||10.66][11.80][14.3¢][17.01][19.46]21 31]
[ 560 Jo.es|is0|[tet|217|pso 71]2.74}.86 398567 |[7.77][10.32][12.62) 13 81 16.61][19.57|[22.13[23.82
| 1000 106161 200]2.69]p.33)3.37 320 B3 ]Ja 39 |f6 20 [s 74117214 2[5 47 18.41][21.66][24.23][25.69)

* The upper bound of the confidence nferval al 30% confidence feve! is the valua which 5% of the simulated quaniila values for a given frequency ars greater thar.
* Thase precipitation fraquency estimates are based on a mij_?ﬁ?aa ARl is the Average Recurrence Inferval.

Please refero the documentation for mors information. NOTE: Formiatting pevents estimates near zero o appear as 2610,

* Lower Bound of the 90% confidence interval
Precipitation Frequency Estimates (inches)

e 0|1 o120l 3 1 6 |12 2448 4| 7 || 10 20 (| 30 457} 60
|y -ars}| min ‘min || min || min || min }fin || br br || Be || br || he || day || day|| day || day }j day || day day
: 0.13 |[0.16 0221027 |jo.38][0.47 ][0.69 JJo.94 J[1.23 {|1.49 |[1.79 2.09]|2.38 |[3.07 |[3.66 J[4.45 [[5.08 |

0.17|[0.20][0.28 ][0.34 |[0.47 JJo.59 ||o-86 ][1.18 ][1.54 [1.88 ||2.27 2.67|3.06 |3.94 Jj71 ][5.72 J[6.56

0.140.22]0.27 ][0.37 |[0.46 ][0.60][0.72 [1.05 ][1.47][1.94 [[2.41 2.96 3,54 |[4.05 |[5.20 Jl620 |[7.53 |[3.64

[ 5
10 Jjo.18]jo.27][0.34 l045 |lo.s6 [{0.70 lo.83[1.19]]1.69 2272831353 |l4.24 j|4.84 l6.17 |[7.34 |[8.87_|{10.12
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| 25 023 lo.35 Jjo.43 {jo.s8 Jlo.72 flo.8s fo.o8][1.37 [|1.96 2.71 |j3.42]}4.33|[5.19 [[5.90 |[7.46 ||8.87 fl10.63]|12.01]

[s0_Jio27]o.42]o52]jo69]o 86 JJo.o7][110][149 |2.16 3.05][5.89 |[4.96 |[5.95 |[6.74 |[84 J[10.02][11.96]13 33}

100 |jo:32]o.40]fos1]fo.s21.02]1.11 1.24][1.61][2.36 |3.40 | [4.36 |ls.62][6.74 |[7.60 ][o.43 ][11.19][13.25][1465

%‘3_ 038 |[0.58 |[0.71 |[0.96 |1.19 [1.28 |[L.42[1.75 |}2.53 3.75 ||a 85 ][6 31 1[7.55 3.46 |[10.41][12.36][14.53][15.88
500

0.46 |[o.70][0.87 {118 {46 ][1.58 |[1.75 [[2.00 [|2.75 Jja.22 [5:50]f7.25 ||8.66 |}o.61 11.71][13.90][16.17][17.47]

1000 |[0.54][0.82][1.01|[1.36|[1.69]1.85 |[2.04 ||2.28 ||2.92 ]|4.58 ||6.00 [|3.00 {9.53 [10.52][12.70}]15.06}]17.37
L 1009 LA

“The lower bound of the confidence Interval af 80% confidenca level is the value which 5% of the simulated quantie values or a given frequency are less than,
* Thess precipitation frequency estimales are based ona partial duration maxima sates, ARI is e Average Recurenca Interval,

Pleass refer to the documentation for more nformafion. NOTE: Formatting prevents esfimates near zem Yo appear as zem.
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) T L EGEND
y —— State - Connector
— County Stream .
1 Indian Resv HMilitary Area
Laka/Pond/ Ocean . Hational Park
i Street 72 Other Park
. —n= EXpressway CiCity

— Highway 0 |2_— Cqunty . L
Scale 1:228583 [5—77 g 5 1g  140.km
faverage--trus scale depends on monitor r‘esujlutlon

£3
"_'435-‘"“!3'&;-1 ]
w? J%E!;:‘%I e, b __5'.'
119.8%W
Other Maps/Photographs -
View TISGS digital orthophoto guadrangle (DOQ) covering this location from TerraServer; USGS AerfalPhotograph may also be available
from this site. A DOQ is a computer-generated image of an aerial photograph in which image acement caused by terrain relief and camera tilts
has been removed. It combines the image characteristics of a photograph with the-gg ometric quatities of amap. Visit the USC for more
information.

Watershed/Stream Flow Information -

=

inate Data Soureces -

Precipitation frequency results are based on data from a variety of source " The following links provide general infermation
about observing sites in the area, regardless ofif their darawas used in thisstudy. Fordetailed information about the stations used in this study,
please refer to our documentation.

Using the jons within
[ +-30 minutes ] . oR.. of this location (39/557401/-119.854583). Digital ASCII data can be obtained directly from
NCDC |
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-+ WASHOE COUNTY
HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

If a separate time of concentration analysis is made for the pipe flow and surface flow, a téme lag
between the surface flow peak and the pipe flow peak will cccur. This lag, in effect, will allow the
" pipe to carry a larger portion of the major stofm runoff than would be predicted using the minor storm
time of concentration. The basis for this increased benefit is that the excess water from one inlet wiil
flow 1o the next inlet downhill, using the overland route. If that inlet is also at capacity, the water will
often continue on until capacity is available in the storm SEeWer. The analysis of this aspect of the
interaction between the storm Ssewer system and the major storm runoff is complex. The simplified
approach of using the minor storm time of concentration far all frequency analysis is acceptable for use
_ in Washoe County. -

705 SCS UNIT HYDROGRAPH METHOD

The SCS Unit Hydrograph method was developed for the SCS by M. \Victor Mockns. The SCS Unit
Hydrograph was derived from a large number &f paniral-unit bydrographs rom watersheds varying
widely in size and geographic location. The SCSUnit Hydrograph-hag begn in ise for many years and
has produced satisfactory results for many applications. be used for drainage areas
within the Washoe County area in accordance with Section 304 ; :

705.1 METHODOLOGY
. oraph theory as a basis for ¥ noff pomputations.
The unit hydrograph eory ¢ox sohs for a unit amount of rainfall excess
applied uniformly over a ith-basin for a given unit of Hme (or unit duration). The rainfall excess
hydrographs are then transtor : by lsuperimposing each excess hydrograph
lagged by the unit duration. '

The shape of the SC5 Hydrograph, is based on-$ dies of various natural unit hydrographs. The
basic goveérnin : linear hydrograph are as follows:

For ease 2 i fvalent trangular unit hydrograph was derived from the natural
curvilinear unit hydiog . Ffom the iriapgular unit hydrograph, equations for the peak discharge,
Q,» time-to-peak, T,, and the timé of concentration, t ;Were developed based on a single lag factor
(TLAG). The discharge hydrograph is then determined for the SCS Unit Hydrograph method based

on the storm excess precipitation applied to'the unit hydrograph whose parameters are determined by
TLAG., TLAG s defined and discussed in Section 705.3.

3 tioné made when applying the SCS Unit Hydrograph method (and all other unit
thods) are as follows: '

The basic 3
- hydrograp

hé effects of all physical characteriétics of a given drainage basin are reflected in the shape
&f the storm runoff hydrograph for that basin.

December 2, 1996 Storm Runoff 1709
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. WASHOE COUNTY '
HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

YDROLOGIC CRITERIA AND DRAINAGE Jod A _iimns

’ 2. At a given point on a stieam, discharge ordinates of different unit graphs. of the same unit time
: of rainfall excess are mutually proportional 10 respective volumes. .
3. A hydrograph of storm discharge hat would result from a series of bursts of excess rain or '

from continnous excess rain of variable intensity may be constructed from a series of
overlapping unit graphs each resulting from a single increment of excess rain of unit duration.

-705.3 LAG TIME
Input data for the Seil Conservation Service dimensionless unit hyd ograph method (8CS, 1983)
consists of a single parameter, TLAG, which is equal to the lag (i hours) between the center of mass
of rainfall excess and the peak of the unit hydrograph. For small drajnage basins (less than one square
mile) and basin slopes less than ten percent the lag tirne may be related tonthe time of conceniration,
t., by the following empirical relationship: o :

=

TLAG = 0.6, (709)

The t, is computed as presented in Sec jon 702:

2)and basins with a ba sin slope equal to or
soverned mostly by the concentrated flow
&g the basin gets inc easifigly larger, the
"nore difficult to estimaté, Therefore, o’
or uke in computing TLAG: o

For larger drainage basins (greate
greater than (e percent, the lapg
.travel time, not the initial ove 12
OC

ad (travel time) becomes

(710)

oth-along longest Watercourse
asin (miles)
Representative (2

ed upstream to a point opposite the centroid of

t watercourse (feet per mile)

This lag equation is based on he United States Buread of Reclamation's analysis of the above
parameters fo several drainage basins in the gouthwest desert, Great Basin, and Colorado Platean area
(USBR, 1989). “8i and th¢ USBR define lag differently, this equation was developed by -
modifying the USBR! S-graph ldg equation to correspond to the SCS's definition of the dimensionless
unit hydrograph lag equatiot. ~ ,

In order to obtain comparable results between the t, calculation and the TLAG calculation, it is
recommended that either m thod be used as 2 check of the other method for drainage areas around one

he seléction of a proper roughpess factor for use in the lag time calcniation is highly
ubjective. Therefore, in order to obtain more consistent lag time and funoff analysis results,
the roughness factor, K_, shail be determined using the factors prcsentcd in Table 703. These

{ctors are based on roughness. factor analysis performed in the Washoe County and Cars"m
City areas, analysis performed for the Sacramento, California area, and by USBR (198

Decembper 2, 1996 Storm Runoff . _ 710
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WASHOE COUNTY
HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

Q, =045* 1.18 * 4.65 = 2.5 cfs
Q. =045*114%153= 8.0 cfs
" Step 9: "The 100-year pealc.ﬂoiv at pach design point was pot performed in this example

problem but may be obiained by repeating Steps 6 through 8 using 100-year runoff
coefficients and rainfall intensities. : :

APPLICATION: The results from the Rational Formula Me = used to design the
_ drainage system in an urban environment. The\results from this example
problem will be nsed in subsequent example probiems.

709.2 EXAMPLE: SCS UNTT HYDROGRAPH METHOQD

. Problem: Determine the ‘100-yeaf; 24-hour runoff Hye ograph on Doe..C

g rediately
upstream of John Boulevard and Rose Subdivision. '

Solution:
Step 1: © Measure theid:ajnage area/of e is exs . ainage\area
is: '
=2 DA = 3.34 square.mi
Step 2: Estimate the average curve e the basin can be divided

into the following land uses.

@mon'r e

Forest

CN
- 54
66 1100 - -

Forest

56 840

— 22100 feet = 4.19 miles

e the length along Doe Creek from the John Boulevard Bridge to the point
opposite the centroid of the basin (L) :

December 2, 1996 ] Storm Runoff _ 716
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' WASHOE COUNTY
HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

L. =205 miles

Caleutate the average slope of Doe Creek.

Step 5:
' Elevation of furthest upstream point = 7,276 feet
Elevation at John Boulevard = 4,920 fect
Slope = 72764920 _ 563 feet/mile
. 4.19
Step 6: Estimate the average roughness factor, K, for Doe Creek using Table 703.
' - Land Use K, ~-Area
Forest N
Shrub/Brush
K =(0.15*130040.1%
; Step 7: Calculate the lag 'LAG) for the SCS dimensfonless unit hydrograph using’
¥ = 9.05 hours
StepA 8: - and run HEC-1 to obtain the
ird Bridge. The HEC- program
he rainfall distribution information. -

4 7. The results from EEC-1 model are provided in

Srorm Runoff 7

December 2, 1596
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- WASHOE COUNTY
HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS

Ru_noff Curve Numbars ,

I.and Use or Surface Characteristics Aver. % | Soil Comp Soil Comp | Seil Comp Seil Comp
' Impervious A B C D
Area -
Bu ines imercial: ' ' :
Downiow AIeas : 85 8% 04 95
Neighborhood Areas . 70 80 ) 91 1 93
Residential:
(Average Lot Size)
1/8 Acre or Less (Multi-Unif) : 8 32
1/4 Acre : 817
1/3 Acre . ' _ . 8
1/2 Acre 83
.1 Acre B4.
Industrial: 93
Lrizated Arcas: : B :
Lawns, Parks, Golf Courses/ . . : : - 81
D= Ag'nculturc 30
= Undeveloped Areas (Open Space):
. Herbaceous (grasses) 62 74 85
Mixed Grass and Shrub ) 73 82
Shrub/Brush 56 70 T
Forest (Evergreen) 54 66 s
Outcrops 7 86 91 94
Street/Roads: S ‘ -
Paved 28 98 o3
avel 76 - 85 89 o1
% D;gsfwmk;:_ 97 o7 | 97 57
Roofs: 95 95 95 95
- Notes:
1. Grass - Grassed Landscaping of Irrigated—chetation

Bl rERSIDN December 2, 1896 REFERENCE!

sCS TR-55, USDA, June 1988 702 |

\ WP\C ENG\NEEFQNG \NC : - (with modific ications)
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WASHOE COUNTY

HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

LAG EQUATION ROUGHNESS FACTORS

RANGE OF AVERAGE
LAND USE IMPERVIQOUS AREA K

Developed Areas

Commercial/Industrial/Office/Business 70 - 85 05

High and Medium Density Residential 30-65
Low Density Residential
Rural Residential .

Trrigated Grass (Golf
Course/Parks/Cemeteries)

Undavclo-ped Areas
Rock butcroppingé
Irrigated Agriculture

"Forest (Evergreen)

Rangelands:
Herbaceous (grasses) - .08
Mixed grass and shrub .09
Heavy shrub/brush 10 -
15

VERSL% December 595 - | REFERENCE:
; ’ ' U.S. Department of Intsrior, 1983

TAE
700

\.UFiC ENGINEEF\’ING_ NC. (with madifications)
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<= Keystone Canyon (Existing Conditions)

Watershed: BASIN 1 Watershed Geometry
Acres= 284.8 Length (L} (mi.)= 1.55
mi.”= 0.445 Centroid Length {L¢) (mi.)_= 07
‘ Elevation High (ft)=] ~ 5798
Elevation Low (it.)= - 4810
Height (ft.)= g88
Height (mi.)=] _ 0.187
Slope (%)= 1
Slope (ft./mi.) 837.42
Roughness Factor (K,)=
Roughness Factor (Ky):
Land Use Knq Area (Acres)
Shrub/Brush 0.09 284.9
Total| 284.9
Kq= 008
Lag Time (Tysg) Calculations
Tlag = 221*Kn(|_ *(LJSD.B)O.BS
% K= Roughness Factor (determined

L= Length of longest watercourse (ft
L= Length along longest watercourse upstream tocentroid of watershed
S= Slope of longest watercours: (ft./mile)
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Keystone Canyon (Existing Conditions)

‘b

Watersned: | BASIN 2 [Watershed Geometry
Acres= 202.4 Length (L) (mi.}= 1.58
mi."= 0.316 Centroid Length (L} (mi)={. ~ 0.72
Elevation High (ft)=] 6822
Elevation Low (ft.)={ 48108
Height (ft.)= 7012
Reight (mi)=| __ 0.192}
Slope (%)= 1
Slope (ft./mi.) 636.48} -
Roughness Factor (Ky)=

Rougnness Factor (Ky):
Land Use K, Area (Acres)
Shrub/Brush 0.09 202.4
Total - 2024
Ky= 0.09
Lag Time (T,,g) Calculations

Tiag = 22 1K (L *(L JSO.E)u.ss

K,ﬁ abie 703 in the WCHCDDM)

K,= Roughness Factor (determined
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P Keystone Canyon (Existing Conditions)

£
(5

Watershed: BASIN 3 Watershed Geometry
Acres=] _ 1105.6 Length (L) (mi.)= 3.4
my."= 1,728 Centroid Length (Lc) (mi.)= 1.4
“Elevation High (fi.)= 6165
Elevation Low (ft.)= - ABBOD
Height (ft.)=| 1305
Height (mi.)= 0.247}
~ Slope (%)= T
Slope (ft./mi.) 383.82
Roughness Factor (K,)=t ~ -

Roughness Factor (Kn):
Land Use Ky Area (Acres)
Shrub/Brush 0.08 1105.6
Total 1105.6
K= 0.09

Lag Time (T} Calculations

Tiag = 22.1*KolL (LsS™*
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Keystone Canyon (Proposed Conditions)

Watershed: | BASIN 1 Watershed Geometry
Acres= 284.89 Length (L) {mi.)= 1.55
m."™= 0.445 Centroid Length (L) (mi.)= - 0.7
Elevation High (it.)= 5798
Elevation Low {ft.)= 4810
~Height (ft.)= 088
Height (mi.)=] . = 0.187
Slope {%)=| 1207
Slope (ft/mi)] 63742\
Roughness Factor (K.)= o_osags@q 2

[Roughness Factor (K-

Land Use Ko Area (Acres)
Shrub/Brush 0.09 270.5
Residential - 0.07 - 144

Total 284.9
Ka= 0.088989

Lag Time (Tj,) Calculations
Tiag = 22.1°K(L (LS5

% Kn= Roughness Factor (determined
L= Length of longest watercourse (ft.)
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Keystone Canyon (Proposed Conditions)

Watershed: BASIN 2 Watershed Geometry

Acres= 202.4 Length (L} (mi.)= 1.59
mi.*= 0.316 Centroid Length (1) (mi.)= o 0728
Elevation High (ft.)=] . 6822] .

Elevation Low {ft.)= - 4810
Height (it.)= 1012}

" Height (mi)=] . 0.182

Slope (%)=] .~ 120

Slope {ft./mi.) 636.48

Roughness Factor {K;)=| 0.08875494

[Roughness Factor (K,):

Land Use K, Area (Acres)
Shrub/Brush 0.09 189.8
Residential 007 1286

“Total 202.4
K= 0.088750

Lag Time (T,,g) Calculations

Tlag =22 1K, (L *(LDISD.S)D_aa

= K.= Roughness Factor {determined 7
L= Length of longest watercourse (ft.)
L= Length along longest watercourse upstre f atershed

S= Slope of longest ft./mnile)
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Keystone Canyon (Proposed Conditions)

Hd

Watershed: | BASIN 3| [Watershed Geometry
Acres= 1105.6 Length (L) (mi.)= 3.4
.= 1.728 Centroid Length (L) (mi.)= 1.4
Elevation High (ft.)= 6165
Elevation Low (ft.)= 4860
Height (ft.)= 1305
Height (mi.)=]  0.247]
Slope (%)=| . 727
Slope (ft/mi)| 383,82
Roughness Factor (K;)={ 0.08969247]

Roughness Factor (Ky).

Land Use Ka Area (Acres)
Shrub/Brush 0.08 1088.6
Residential 0.07 17

~ Total 1105.6]
K= 0.089692

Lag Time (T)5g) Calculations

Tlag =22 1* n(L *(LJSO'S)D'SS

K.= Roughness Factor (determined
L= Length of longest watercourse (ft.)

- L= Length along longest watercourse upstrear
S= Slope of longest watercourse {H

RS

=
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APPENDIX B
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HEC1 5/N: 1343001509 HMVersion: €.33 Data File: C:\WINDOWS\TEMP\-vkh0823.THMP

*i********t*********ttti****t********'ﬁ**i *****i*t**t*****ii***I‘i*ii*******tii(’:

* w * L
« %3Z00D HYDROGRAPH PACKAGE  (HEC-1) * * U.S. RARMY CORPS OF ENGINEERS *
* MAY 1581 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0.1E * * 609 SECOND STREET *
* * * DAVIS, CALIFORNIA 55616 *
* RON DATE 06/30/2008 TIME 14:42:13 * * (916) 756-1104 *
* * . w *
**titt***ti%**l'*t******&tl‘tt****i****i*it *t***iiittt***i*iitt**i*********tttii*i

@

37 Brocksids Road * Waterhury, Connecticut 06708-F (203 755-1666

5 PROGRAM REPLACES ALL PREVIQUS VERSIONS OF HEC- KNOWN AS HEC1 [JAW 73), HEC1GS, HEC1DB, AND HEC1EW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE TNPUT ETRUCTURE.
THE DEFINITICN OF -AMSKK- ON RM-CARD WAS CHANGED WITH REVISIONS DATED 28 SEP B81. THIS IS THE FORTRAN77? VERSION
ENCE , SINGLE EVENT DAMAGE CATLCULATION, DES:WRITE STAGE FREQUENCY,

TION INTERVAL 1.0SS RATE:GREEN AND AMPFT INFILTRATION



L

Ww o o~ @ e

10

11
iz
13
14
i5
16
17

13
15
20
21

22
23

N

aggE

BA
FH
LS

KX.

s
KO

g 6EEE

ABEHA

PEC LV ST P Ry SIS R PR EEEESE S
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" HEC-1 INPUT
....... - SO SRR SR
KEYSTONE CANYOM § YEAR (EXISTING)
1 1241
5 0
Bl
GENERATE HYDROGRAPH
22
0.445
0.17 0.32 0.53
73.9
D.70
B2
GENERATE HYDROGRAPH
22
0.316
0.17
75
9.72
CP1
BASIN 1 & 2
2
B3

GENERATE HYDROGRAFH

PAGE 1

21

.68 0.81 1.17 1.63 2,16

1,63 2.18
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HEC1 5/N: 1343001909 HMVersion: 6.33 Data File: C:\WINDOWS\TEMP\~vbh0B23.TMP

***tt;*******!i**********ii*i*t*ii******* *****l*t******i***i*****t******i****é

* * * ~*
* "SA7 00D HYDROGRAPH DACKAGE (HEC-1)  * ' =  U.5. RRMY CORPS OF ENGINEERS *
* MAY 1991 * “ HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0.1E * * 509 SECOND STREET - *
hd * * DAVIS, CALIFORNIA 55616 *
« RON DATE 06/30/2008 TIME 14:42:13 * * {916) 756-1104 *
* - * : *
e e T I I T AL S L LR L R L L b R P bbb L S ALl d il

KEYSTONE CANYON 5 YEAR {EXISTING}

3 IO QUTEDT CONTROL VARTAELES
IPRNT 5 TPRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0, HYDROGRAPH PLOT SCALE
IT HYDRDGRAPH TIME DATA
KMIN 1 MINUTES IN COMPUTATION I
IDATE 1 D STARTING DATE
ITIME QOD0 STARTING TIME
HQ 14241 NUMBRER OF
e NDDATE 2 0 ENDING DA
% NDTIME 0pob  ENDING TIME
ICENT 0 CEWNTURY MARK

COMPOTATION INTERVAL 0.02 HODURS
TOTAL TIME RASE

ENGLISH TWITS

DRAINAGE ARER
PRECIPITATICN DEF
LENGTH, ELEVATION

* % dhk Ak ok AAhk dkk ekl ke Ak kol ek d Kk kdk hwd Ahh RWh khk WRE mEd kak ek drkr ke dkd khd Ewdk hkdk REX kkk kkFk wkd Rk

drdrd ek Rk kR Kk

OUTPUT CONTROL VARIABLES
TIERNT § PRINT CONTROL
IPIOT 0 PLOT CONTROL
QSCAL D. HYDROGRAPH PLOT SCALE



1

L ETEEE AR e o m o

:
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: IPNCH 0 PUNCH COMPUTED HYDROGRAFH
PR I0UT 22 SAVE HYDROGRAPH ON THIS UNIT
! - ISnV1 1 FIRST ORDINATE PUNCHED OR SAVED
15AV2 1441 LAST ORDIMATE PUNCHED OR SAVED
2 TIMINT 0.017 TIME INTERVAL IN HOURS
B
VALUE EXCEEDS TABIE IN LOGLOG 0.01667 0.01667 24.00000 .

& dkdw kkk wkk ddrd koAkk dkk ddk Ak ek Edk ek *hkd kdkh kxk

dekd kkd Rk Kk krd Frdd wkdr khkdh kkdk kikk dekdk kEkE etk ko dkd kR ke W

o de e ok i o ok dr deoke ek
* *
11 FX * B2 -
* *
e e e vir otk B e v vl e o o
13 KO QUTPUT CONTROL VARIABLES
IPRNT 5§ PRINT CONTROL
IPLOT p PLOT CONTRCOL
QsSCcAL 0.  HYDROGRAPH PLOT SCALE
IPNCH 0 PUNCH COMPUTED HYDROGRAP
I0UT 22 SAVE HYDROGRAPH ON T
I5AVL 1
ISAV2 1441 LAST ORDINATE PUNCHED
TIMINT D,017 TIME INTERVAL
=
m?mms TABLE IN LOGLOG D.01667

& wkk whk Kk kEkE dkk hwd ko ki Ak ke Kk Rk kkE  dokd

Wddr dkeokd ok

ke dhedw khEk kEkKk hkk kkk kkk ki k% LEd wkd kkx khkk hkk k%

e e e sk sk o o o ek ok e

iB KK

hkkkhhhkkhkk

QUTPUT CONTROL VARIABLES

IPRNT 5 TPRINT CONTROL
IPLOT 0 EPELOT CONTROL
QSCAL 0. HYDROGRAPH FLOT SCALE

{ COMPOTED HYDROGRAPH
{ HYDROGRAPH ON THIS UWIT
T DRDINATE PUNCHED OR SAVED

IeNCH
IouT
I5AV1
ISAVZ2
TIMINT

AST CRDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

kkdk dkdk Whkd khkdk wEkw Ak kkk wkk kkk ki etk ko ek Wk gk Whk kkdk kK R hkw kR kkde dkd hEX kkk Khd kK dkk KAk kdk wkk dkk wdkk
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hhk kRt Ak Ehn
* *
22 KR x B3 *
* -

%AW KRR A A koo

OUTEDT CONTROL VARIABLES

IPRNT 5 PRINT CONTROL

IFLOT 0 PLOT CONTROL

QBCAL. 0. HYDROGRAPH PLOT SCALE

IFNCH 0 PONCH OOMPUTED HYDROGRAFH

IouT 22 - SAVE HYDROGRAPH ON THIS UNIT
ISAV] 1 FIRST ORDINATE PUNCHED OR SAVED
Ishv2 1241 LAST ORDINATE PUNCHED OR SAVED
TIMINT D.017 ‘TIME INTERVAL IN HCURS
VALUE EXCEEDS TABLE IN LOGLOG D.01667 0.01687 24.00000

*%% WARNIHG *** UNIT HYDROGRAPH TRONCATED FROM 377 TO 300 INTERVALS

Skd ko kikd Wokh Aok ek ok kdrk kddk Ak ek drded dokde kkdk kwk kkdk ke doddr Rk kkdk kdk wkk ok sk kkk kil dwk AkWw

ok & Rk i ok ke ok ok Sk
L 3 -+ ;
29 KK * CPz *
== * *
=
e
e o o e o e e e ok ok ok R
31 XD OUTPUT CONTRGL VARTABLES
IPRNT
IPLOT

QECAL



OPERATICN STARTTON
HYDROGRAFH AT

Bl
HYDROGRAFE AT

B2
2 COMBINED AT

CPL
HYDROGRAFH AT

B3
2 COMAINED AT

CP2

%+ NORMAL END OF HEC-1 *x*
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RUNOFFP SUMMARY
¥LOW IN COUBIC FEET PER SECORD
TTME IN HOURS, AREA IN SQUARE MILES

PEAK TIME OF AVERAGE FLOW FOR MAXIMOM PERIOD BASTH MR ML
FLOW PEAK AREA STAGE
§-HOUR 24-HOUR 72-HOUR
26, 12.83 13. 5. 5. 0.44
21. 12.83 10.
48 12.83 23.
27 13.50 57
120 13.23 a0

TIME OF
MAX STAGE
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SN Ld ERETEA a e m——————
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HEC1 8/N: 1343001900 HMVersion: 6.33 Data File: C:\WmDOWS\TEMP‘\-vthéGl.mP
;

i***.tf.:t****'l******ittit********t****i***i t****tt***&!t*****iii**i*t*****Itt***ii*
* * . *

+ PEFLOOD HYDROGRAPH PACKAGE (HEC-1}  * * U.S. ARMY CORPS OF ENGINEERS *

* MAY 19891 * * HYDROLOGIC ENGINEERING CENTER *

* VERSION 4.0.1E - ] * 609 SECOND STREET *

* - * DAVIS, CALIFORNIA 95616 *

« RON DATE O06/30/2008 TIME 14:44:17 * .o* " {p16) 756-11D4 *

* - " *

!t!****Iﬁ'l*i**i_t*i-*t!*i*t***&ttt*********ii sleﬁr***e****Hr**************************

=1

) 755-1666

THIS PROGREM REPLACES ALL PREVICU VERSIONS OF HEC-1 ENOWN AS HEC1l (JAN 73), HECLGS, HEC1DE, AND HEC1EW.

THE DEFINITIONS OF VARIARLES -RTIMP- BND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 19723-5TYLE INPUT STRUCTURE.
RD WAS CHRNGED WITH REVISIONS DATED 28 SEP 81. THIS IS THE FORTRAN77 VERSION
RGENCE , SINGLE EVENT DRMAGE CALCULATION, DSS:WRITE STAGE FREQUENCY,

ATION INTERVAL LOSS RATE:GEEEN AND AMPT INFILTRATION

THE DEFINITION OF -ARMSKK- ON RM-R
NEW OPTIONS: DAMBREAK OUTFLOW
DSS:READ TIME SERIES AT DESI
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HEC-1 INPOT BAGE 1
LINE ID.euen.. D - I i PR buvnnnns Buvinns BrvevavTonerans Baveasnn - T 10
1 ID KEYSTONE CANYOW 100 YEAR [(EXISTING)
IT 1 1441 21
3 10 5 0
4 K¥ Bl
5 KM GENERATE HYDROGRAPH
6 XO 22
7 BA  0.445
] PH .42 0.79 1.31 1.38 1.47 1.87 2,75  3.89
9 LS 73.9
10 ' oD D.70
i1l KK B2
12 KM GENERATE HYDROGRAPH
i3 KO 22
14 BA 0.316
15 PH 0.42
16 18 75
17 oD 0.72
18 ¥X CPl1
19 KM BASIN 1 & 2
20 KO
21 He 2
% 22 KK B3
% 23 KM GENERATE HYDROGRAPH
24 KO
25 BA  1.728

2,75  3.8%
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HEC1 S/N: 1343001509 HMVersion: 6.33 Data File: C: \WINDOWS \TEMF\~vbh0461 . TME

!****it****%*ti**iii!t*ﬁ**i*ti******!!***

Ig%ioon HYDROGRAPH BACKAGE (HEC-1} *
- Ma¥Y 1931 *
* YERSICH 4.0.1E *
* *

« RON DATE 06/30/2008 TIME 14:44:17 *
*x *

i**t*************t*******t******i****iﬁ**

KEYSTONE CANYON 100 YEAR {EXISTING)

3 10 DUTPUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCRL 0. HYDROGRAFH PLOT SCALE
IT HYDROGRAPH TIME DATA
WMIN 1 MINUTES IN COMPUTATION INTERVA
IDATE 1 0 STARTING DATE
ITIME 0000 STARTING TIME
NQ 1441 NOMBER OF HYDR

=5 HDDATE 2 0 EKDING DATE

%‘! Il NDTIME DODO ENDING TIME
ICENT 0 CENTURY MARK

COMPUTATION INTERVAL 0.02 HOURS
TOTAL TIME BASE

ENGLISH UNITS
DRAINAGE AREA
PRECIPITATION DEF

TH, ELEVATION

TEMPERATURE

dkk Wi kkk ek ki drde W kil kkk skkdr ik W

W o o e v ok ok e o ke

*kkhkhkhEkdE

QUTEUT CONTROL VARIABLES
TPRWT § PRINT CONTROL
IPLOT 0 PLOT CONTROL

GSCAL 0. HYDROGRAFH PLOT SCALE

ke kkk dEE ok thkk dkk kokk dkdk Whkk *f* wkk khkk kEkk ki

.i**t*****t****it*****t**********i*****i

* . *
* U.8. ARMY CORPS OF ENGINEERS *
¥ HYDROTOGIC ENGINEERING CENTER *
* 609 SECOND STREET *
* DAVIS, CALIPORNIA 95616 *
* {916} 756-1104 »
* L]

***********t*****t*****t*********!t****

& wkk kkd Rkk wkk kww hokd kkk * kW
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IPKCH 0 DPUNCH CCMPUTED HYDROGHRAPH
I0DT 22 SAVE HYDROGRAPH ON THIS TNIT
ISAVL 1 FIRST ORDINATE PUNCHED OR SAVED o
ISAV2 1441 1AST ORDINATE DUNCHED QR SAVED f‘
TIMINT 0.017 TIME INTERVAL IN HGURS

VALUE EXCEEDS TABLE IN LOGLODG D.D16R7 0. D1&ET 24.0D00Q

ke wkk hhkh ko ok R d dkk ddk hdk drdk ok bk FkA ddede drdek Rk wRE koke kkw kR dekw droksk hkd WAk khkk dkdkk kkd kdk ik kEkk ek hkd kK

ek v 3 o A e e e d vk e
¥ -
11 KK * B2 *
= *
FA KK FTE TR kR drdr
13 X0 OUTFDT CONTROL VARIABLES
IFRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
RECAL 0. HYDROGRAPH PLOT GCALE
IPNCH 0
IOUT 22
ISAV1 1
ISAV2 1441 LAS
TIMINT 0.017
VALDE EXCEEDS TABLE IN LOGLOG 0.01667

dk e whkd KK hkk hhk Rohh wkd kkk Tkk ke whk Kok EE kAR KEk kAR khd RER RhR AR kEk RAE kkE KEk

vk e e e e ke e de ke ik

OUTPUT CONTROL VARIABLES
TPRNT 5 PRINT CORN
IPLOT 0 PLOT CONTROL
QECAL
IFNCH PUNCHCOMPUTED HYDRDGRAPH
DROGRAFH ON THIS UNIT
ORDINATE PUNCHED OR SAVED
ORDINATE PUNCHED OR SAVED
PIME INTERVAL IN HOURS

=

dekk Fhkk skokk kW KEK kkw kdk bk kkh kkk whd ok AR KEkk dkdk kkd wwE Akk dedw drdde ki ke dkd kXK ke ki ki kkodk bRk ek Rk ek Rk
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Wk kA kRt rioh
. - *
DX * B3 *
* ”*
2 e ok % ok o i e ol ok ol ok o
24 KO QUTPUT CONTROL VARTABLES _
IPRNT 5 PRINT CONTROL
IBLOT 0 PLOT CONTROL
QSCAL 0. WYDROGRAEH PLOT SCALE
IPNCH ¢ PUNCH COMPUTED HYDROGRAPH
IOUT 22 EAVE HYDROGRAPH ON THIS UNIT
18KVl 1 FIRST ORDINATE PUNCHED OR BAVED
‘ISAV2 1441 LAST ORDINATE PUNCHED OR SAVED
TIMINT 0.017 TIME INTERVAL TN HOURS
VALUE EXCEEDS TABLE IN LOGLOG 0.01667 0.01667 24.00000

*xk WARNING *+* UNIT HYDROGRAPH TRUNCATED FROM 377 TCO 300 INTERVA

wkk kW kokdr RER kb * ¥ *kdk wkk wkk *kk (3.4

kg ok ke deded ok ke Kkt vk Khw Rk i *wk kkk dkdk kkk Kk

] B L T )
/ w* *
- ce2 *
* *
e e T T
31 KO OUTRPOT CONTROL VARIAELES

IPRNT

IPLOT

RECAL

IPNCH

T00T

IEAVL
ISAV2
TIMINT



OPERATICHN

HYDROGRAPH AT

HYDROGRAFH AT

2 COMBINED AT

HYDROGRAFH AT

2 COMBINED AT

STATION

El

B2

Py

23

cP2

*** NORMAL END OF HEC-1 %+

&
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PERK
FLOW

157.

TIME DF
PEAR,

12,

1z2.

12,

13.

13.

77

78

7B

0z

RUNOFF SUMMARY
FLOW IN CUBIC FEET PER SECOND
TIME IN HOURS, ARER IN SQUARE MILES

AVERAGE FLOW FOR MAXIMOM PERIOD BASIN MAXIMUM
AREA STAGE
E-HOUR 24-HOUR 72-HOUR,
46.

34,

1485,

264,

17. 17. 0.44

TIME OF
MAY STAGE
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APPENDIX C
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HECI S§/N: 1343001303 HMVersion: 6.33 Pata Pile: C:\WINDOWS\TEMP\~-vbh3502.TMP

*!f_i' ;**i**t-k-lr**tlet*iittt**********i*i!!tt **i**fi*!!ﬂt*******it*t*i*t**ttt*i***i.
-;'i g ];33 * % *
*  FLOOD HYDROGRAPH PACFRGE [(HEC-1)  * * U.8. ARMY CORPS OF ENGINEERS *
* MAY 1991 * - HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0.1E * b £09 SECOND STREET *
* * * DAVIS, CALIFORNIA 55616 *
* RUN DATE 06/30/2008 TIME 12:06:03 * * {916) 756-11D4 *
L] _« * *
******!ttt******é*k*tit**********i***!i*t *ii—t*ir‘lt*tt*t***i!tt***i**!*i*******ttt

, Connecticut 06708 {203) 755-1666

THIS PROGRAM REPLACES ALL FREVIOU yEC-1 KWOWN AS HEC1 (JAN 73), HEC1GS, HEC1DB, AND HEC1XW.

THE DEFIRITIONS OF VARIARBLES -RTIMP- AND -RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INPUT STRUCTURE.
THE DEFINITION OF -AMSKK- ON RM WAS CHANGED WITH REVISIONS DATED 28 SEP 81, THIS IS THE FORTRAN77 VERSION
HEW QPTIONS: DAMBREAK OUTFLOW S ENCE . SINGLE EVENT DAMAGE CALCULATION, NSS:WRITE STAGE FREQUENCY,

DSS:READ TIME SERIES AT DEST TIOH INTERVAL 1055 RATE:GREEN AND AMPT INFILTRATION

INEMATIC WAVE: NEW FINITE D .

CE ALGORITHM



R i
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HEC-1 INFOT , BAGE 1.
i
. LINE IDeeiunas Teeeinnn Toeiinns E PP &oiiiinn Beriren- Burnnns T Beerinnn Gurrnn- 10
1 ID KEYSTONE CANYON 5 YEAR (PROPOSED}
iT ) 1 1441 21
3 ID 5 ¢
2 X Bl
5 ¥M GENERATE HYDROGRAPH
6 RO 22
7 BA 0.445
B BH 0.17 0.3z 0.53 . a.81  1.17, 1.3  2.16
) 18 74.7
10 un 0.70
11 KX B2
12 KM GENERATE HYDROGRAPH
13 RO 22
14 A 0.316
15 EH 0.17
16 LS 76
17 jip} 0.71
18 FX CPl
13 FM BASIN 1 & 2
20 KO
{ 21 HC 2
é@% 22 B3
= 23 GENERATS HYDROGRAEH

24

KK
™
X0
25 BA 1.728
PH 1.63 2.16
LS
3]
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HEC1 S5/M: 1343001909 HMVersion: 6.32 Data File: C:\WINDOWS\TEMP\-vkhi509.TMP

KWK F AR T XA F AT ARkt hdkhkddd ’ T T YT TR AL e S A 2R R RS 8 0 Ll Ll oty

* * *
*  FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.S. ARMY CORPS OF ENGINEERS *
* MRY 1391 * * HYDROLOGIC ENGINEERING CENTER *
* VERSION 4.0.1E . * 603 SECOND STREET *
* * * DAVIS, CALIFORNIA $5616 *
* RUN DATE 06/30/2008 TIME 12:06:03 * * (918) 756-1104 *
* - & *
kkkkhwrdkd kR TR gk kK A drd A Ao & drdedrdrodr o **i*********ttt*it****i***!!*tt********

FEYSTONE CANYON 5 YEAR [(PROPCOSED}

3 I0 OUTEUT CONTROL VARIABIES
IPRNT 5 PRINT CONTROL
IPLOT ©# PLOT CONTROL
Q5CAL D. HYDROGRAPH PLOT SCALE
IT HYDROGRAPH TIME DATA
NMIN 1 MINUTES IN COMPUTAT,
IDATE 1 0 STARTING DRTE
ITIME 0000 STARTING TIME )
NQ 1441 NUMBER OF HYDR

% NDDATE 2 0 ENDING DATE

= NDTIME goo0  ENDING TIME
ICENT ¢ CENTURY MARK

COMPUTATION INTERVAL 0.02 HOURS
TOTAL TIME BASE

ENGLISH UNIT2

DRAINMLGE LREA
PRECIPITATION DEFTH
LENGTH, ELEVATION

TEMPERALTTURE

gk hhk kdk kdkk dkk EEE kkd kkdk dkk kihdk khk Kk dkk khk khkd FEkdk hhkh dhk ddd wxFk khk kb

W dedkd kK Khkk kkd kkk wkk kAR sdkd ddkd KkR

Thkdrkdrdkkdkddd

OUTPUT CONTROL VARIAELES ‘
IPRNT § PRINT CONTROL
IPLOT D PLOT CONTROL
GSCAL 0. HYCROGRAPH PLOT SCALE
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IPNCH 0 PUNCH COMPUTED HYDROGRAPH
P 100T 22 SAVE HYDROGRAPH ON THIS UNIT
s 15AV1 1 FIRST ORDINATE PUNCHED OR SAVED
ISAVZ 1841 LAST ORDINATE PUNCHED CR SAVED
TIMINT 0.017 TIME INTERVAL IN HOURS
VALUE EXCEEDS TABLE IN LOGLOG D.01667 D.01667 24.00000

drddk kdk kkk kxk kkk kkk hkk Rtk Ak Akk EEE hkd kkk kbd ek Rdk EX2 ) ***.**i hkk kkk khkw k% Akk kkd kRkk bk kkk wkw hkE kkk khkdk kkd

kkkkkkkhkEthik
* *
11 KX + B2 *
* *

¥ & 9 de de e e ook K ok ke

12 KO OUTFUT CONTROL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT D PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
IPHCH 0 PONCH COMPUTED HYDRO

I0UT 22 SAVE HYDROGRAPH ON

ISAVL 1 FIRST ORDINATE PUN

H ISAV2 1441 LAST CORDIMATE FUNC

( TIMINT 0.017 TIME INTERVA

VALUE EXCEEDS TABLE IN LOGLOG 0.018487

kk® hdkdk kkk wkd wkk *ddr hdrdk Fhdk kkk T dhdk Fik wEkX ekl dkE hkE kkk Ekv hokdk kxk hkh ki

ddkkkk ARk kkk

18 KK

ddkkkkk kR KT Ik

CUTEUT CONTROL VARIARLES
IPRNT 5 FPRINT CONTROL
IPLOT 0 PLOT CONTROL

0SCAL

IPNCH D

ouT

ISAV1

ISAVZ2

TIMINT

PUNCH COMPUTED HYDROGRAPH

¥ HYDROGRAPH ON THIS UNIT
FIEST ORDINATE PUNCHED CR SAVED
ST ORDINATE PUNCHED OR SAVED
TIME INTERVAL IN HOURS

dkdk dkdk wkk kkk wekd kkdk kkd kik hokdk dkw khk Hkk kkdk dkAk dokk kA kW kiR Kk Sk hEd kEk kK dkd kW kkk drkdk khk kkdk Kk kkk kkk rkk
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e v o e e e o o ok e ok e e
* &

22 FX * B3 o
* * i .
TEREXRERERhh A kK

24 ¥O OUTPUT CONTROL VARTABLES

IPENT 5 PRINT CONTROL
IPTQT 0 PLOT CONTROL
QSCAL 0. HYDROGRAFPH PLOT SCALE
IFNCH 0 PUNCH COMPUTED HYDROGRAPH
TouT 22 SAVE HYDROGRAPH ON THIS UNIT
ISavVL 1 FIRST ORDINATE PUNCHED OR SAVED
Isava 1441 LAST QORDINATE PONCHED OR SAVED
TIMINT 0.017 TIME INTERVAL IN HOURS
VALUE EXCEEDS TABLE IN LOGLOG 0.01667 0.D1&67 24.00000

*4% WARNING *** UNIT HYDROGRAPH TRUNCATED FROM 374 TO 300 INTER

dkdede gk kg kA wkW KEh hdk kkh dkdk Fkd dhkdk khdkd kbW kkk TEKK Ak hdkk wdkdk hkk hkk kkdk k& e odkkwr kkk Khdk dhkd dekd

kbt t
* *

* CpP2 *

* x

dhkkkkkkkhrkki

31 X0 QUTPUT CONTROL VARIABLES
IPRNT
IPLOT
QSCAL
IPNCH

I00T
ISAV]
ISnVZ

TIMINT

TIME INTERVAL IN HOUR




OPERRTION STATION
HYDROGRAFH AT

Bl
HYDROGRAFH AT

B2
2 COMBINED AT

CPl
HYDROGRAPH AT

B3
2 COMBINED AT

CP2

k&% NORMAL END OF HEC-1 *%*

=

PEAK
FLOW

23.

24.

53.

a3,

126.

TIME IN HOURE,

12.

1z2.

12.

13.

13.
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RUNOFF SIRMMARY

FLOW IN CUBIC FEET PER SECOND

TIME OF
PERK

B2

a2

82

48

15

AREA IN SQUARE MILES

AVERAGE FLOW FOR MAXIMOM PERICD BASTHN MAXTMEM
AREA STAGE
6-HOUR 24 -HOUR 72-HOUOR
1l4. 5. 5. 0.44

TIME OF
MAX STAGE
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HEC1 5/N: 1343001509 HMvVersicen: 6.33 Data File: C:\WIN'DDWS\TEMP\—VthFZB.TMP
i

**%?&*******i*i*********’*ti**********tt*

,iﬁ *
*  FLOOD HYDROGRAPH BACKAGE (HEC-1} *
i MAY 1991 *
* VERSION 2.0.1E *
* =

+ RUN DATE 0673072008 TIME 12:07:11 *

* o

********t***********iti*******i**i*******

7 Brockside Road * Waterbws ecticut DB708B *

™IS FROGRAM REPLACES ALL PREVIOUS

100 VEAR (FRUT U4

**t********i************t***t***t***i**

L] *
* U.5. ARMY CORPS OF ENGINEERS *
* HYDROLOGIC ENGINEERING CENTER *
* £09 SECOND STREET -
* DAVIS, CALIFORNIA 35616 *
* © {916} 756-1104 *
* *

***i!i*****!*******i*******i***********

03) 755-1666

pHEC-1 KNOWN AS HECL [JAN 73}, HECLGS, HEC1DB, AND HECIEW.

THE DEFINITIONS OF VARIABLES -RTIMP- AND _RTIOR- HAVE CHANGED FROM THOSE USED WITH THE 1973-STYLE INEUT STRUCTURE .
RD WAS CHAMGED WITH REVISIONS DATED 28 SEP B1. THIS IS THE FORTRAN?7 VERSION

SUBMERGENCE , SINGLE EVENT DAMAGE CALCOULATION, DSS:WRITE STAGE FREQUENCY,
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HEC-1 INPUT _ PAGE 1
LINE ID....... loo.e... Zooiaan 3. 4. ... Seuccas [T ¥ JU : F - TR 10

ID EKEYSTONE CANYON 100 YEAR (PROPQOSED)

IT 1 1441 21
3 10 5 ¢
4 KK Bl
5 ¥M GENERATE HYDROGRADH
3 X0 22
7 BA  D.445
g PH 0,42 0.79 1.31
1 Ls 74,7
10 ] 0.70
11 KK B2
12 FM GENERATE HYDROGRAPH
13 X0 22
14 B, D.315
15 PH ¢.42
16 Lg 76
17 ] 0.71
18 kX CPl
19 FM BASIN 1 & 2
20 RO
21 HC 2
£ 23 B3
%% 23 GENERATE HYDROGRAPH
24
25 1.728

s 2P BER
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HEC1 S/N: 1343001909 HMVersion: 6.33 pata File: C:\WINDOWS\TH\&P\-VthFZE.TMP
i”—
*zaégfti*t*t********!!ti**************it* - !****ﬁt*********Qf*i******t********!tt*
* * - - : *
o
FLOOD HYDROGRAPH PACKAGE (HEC-1) * * U.3. ARMY CORPS OF ENGINEERS *
* MAY 1391 * * HYDROLOGIC ENGIKEERING CENTER *
* VERSION 4.0.1E * ’ * £09 SECOND STREET - - *
= ¥ * DAVIS, CALIFORNWIA 95616 *
* RUN-DATE p&/30/2008 TIME 12:07:11 * * (516) 7756-1104 -
* '] * &
arpparr et S TTTTI I I AR ST RS LR L L L R L R Rl : ekt dedrok ok ok ok kK ok ke e ek gk ek ook R ek

KEYYTONE CANYON 100 YEAR {FROPOSED}

3 I0 OUTPUT CONTROL VARIABLES
IERNT 5 DRINT CONTROL
IPLOT 0 BLOT CONTROL
necaL 0. HYDROGRAPH DLOT BCALE
1T HYDROGRAFH TIME DATA
NMIN 1 MINUTES IN COMEUTATION TV
IDATE 1 0 STARTING DATE
5 ITIME 0000 STARTING TIME
' Ng 1441 NUMBER OF :
% NDDATE 2 0 ENDING DATS
NDTIME 0000 ENDING TIME
ICENT 0 CENTURY MARK

COMPUTATION INTERVAL
TOTAL, TIME BASE

ENGLISH UNITS
DRAINAGE ARER
PRECIPITATION DEPT!

ELEVATION

W okdk kkd dkdk Fkdk kkok kdkdk dhhk kRhk khkd kkk ko Fhkk Kk wkh hkd Ak dkd wkE Fkk kkk kkk

OUTPUT CONTRCL VARIABLES
IPRNT 5 PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HYDROGRAPH PLOT SCALE
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IENCH 0 EONCH COMPUTED HYDROGRAPH
00T 22 SAVE HYDROGRAPH ON THIS UNIT
1sav1 1 FIRST ORDINATE PONCHED OR SAVED {
15AVZ 1441 LAST ORDINATE PUNCHED OR SAVED '
TIMINT 0.017 TIME INTERVAL IN HOURS
VALUE EXCEEDS TABLE IN LOGLOG 0. 01667 0.01667 24.00000

ki vk ke bk bl bk kdkk kkh Rk Rkk wkE kbl bk kb kkdr kkd kkR kkh Aokk ARA kEkd ke hokk dedor ek ek kb ek ke ke ok ke kb

Frhdkhkhhhhkkkkkkx
* &
11 KX * B2 *
* x
*hkhkhkhhkkkkkFktk®k
13 XO OUTPUT CONTROL VARIAHLES
IPRNT S PRINT CONTROL
IPLOT 0 PLOT CONTROL
QSCAL 0. HKEYDROGRAPH PLOT SCALE
IPNCH 2 PUONCH COMPUTED HYDROGRA
I00T 22 GSAVE HYDROGRAPH ON
ISAV], 1 FIRST ORDINATE
ISAV2 1441 TLAST ORDINATE PUMCHED,OR SAVED
TIMINT 0.017 TIME INTERVA L
VALUE EXCEEDS TABLE IN LOGLOG 0.01667

kEkk *hkhk kkhk hhkk kEkk Fkk kwkd bk Skk ki Ktk kkk hikk ®k *k dkhkk kikk hhkdk khkk S dkdk kkdk kkk dkk hdkd ohkd

kol ok ok k ok e

18 KK

bk Ak ok ke ke
20 % OUTPUT CONTROL VARIABLES .
IBRNT 5 PRINT CONTROL
IFLOT 0 PLOT CONTROL
QBCAL ROGRAPH PLOT SCALE
IFNCH
I0UT
Isav1
I5AV2
TIMINT

COMPUTED HYDROGRAPH

DROGR2PH ON THIS UNIT
ORADINATE PUNCHED OR SAVED
AST ORDINATE PUNCHED OR SAVED
ME INTERVZL IN HOURS

dedede Ak ek dkekd hkde kokd RAk KRk hAkk Akw KRR Akk kEE Rww dkk sk kakdk kdkdk kkk kkk RAEK KEKX AhE kAKX KRR Akk RAd khk hkh Akok kkw hdew kokdk



**i**t*l***i**

* *
* B3 *
* *
Tk o e ke dek e

IFRNT
IPLOT
Q5CAL
IPNCH
1QUuT
ISAV1
I5Av2
TIMINT

VALUE EXCEEDS TABLE IN LOGLOG

*rt WARNTNG s%w

Thkk dwk ok Fhd kthk kni *kx

*****!&*******

*ii***i*******

31 Ko OUTPUT CONTROL VARIABLES

IFRNT
IFLOT
QSCATL
IPNCH

IouT
Isav1
ISAV2

UNIT HYDROGRADH TRUNCATED FROM 174 TO 300 INTERVALS

*hk kW kd khkk otk FEE kkk dkn ok
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CUTPUT CONTROIL, VARIABLES

5 PRINT CONTROL
0 PLOT CONTROL
0. HYDROGRAPH PLOT SCALE
0 PUNCH COMPUTED HYDROGRAPH
22 SAVE HYDROGRAPH QN THIS UNIT
1 FIRST ORDINATE PUNCEED OR SAVED
1441 LAST ORDINATE PUNCHED OR SAVED
0.017 TIME INTERVAL IN HOURS

0.01567 0.01667 24.00000

kkE hhkd kkw kkE dokdk ok

5 PRINT CONTROL
PLOT CONTRQL

dhhk dkdkd kdw kN

T e R T R N B st e

v
s

2

AR e

Hit

i

o
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RUNCFF SUMMARY
FLOW 1N CUBIC FEET PER SECOND

TIME IN HOORS, AREA 1N SQUARE MILEg

PERE  TIMg oF AVERAGE FLOW FOR MAXTMOM PERIOD BASIN MAX TMOM TIME oF
OPERATION STATION FLOW PEAY . AREZ STAGE MAX STAGE
€-HoUgr 24-HOuR 72-HOUR
HYDROGRApPY AT
Bl 153, 12,77
HYDROGRADY AT
B2 12z, 1z.78
2 CoMRINED AT
Cr1 285, 12,77
HYDROGRAPY AT
B3 425, 13.32
2 COMBINED AT
CP2 &30, 13.62

i
i
B
:
g
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APPENDIX E
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INTRODUCTION

This report represents the preliminary sanitary sewer analysis for Keystone Canyon, a proposed
102 acre Planned Unit Development located in the City of Reno, southern half of section 33,
Township:'_ZD North, Range 19 East, M.D.B. & M. and consists of Washoe County Assessor's
Parcel Numbers: 002-020-21, 002-020-22, and 082—531-1‘4 through 082-631-24. (Reference
Figure 1: Vicinity Map). Keystone Canyon is bound to the north dnd west by United States
public land, to the north and east by Washoe County public Tand, and to the south by McCarran
Blvd. and existing Sky County Estates subdivision. It is prop"os
development sewer south through Sky Country Estates, cross 'Méc_ar_l"
follow Severn Dr., South to Wyoming Ave, and continue Soiith-de -

BNd. to Severn Dr,,

down Wyoming and Saint Alberts
awer south to-McCarran Blvd, and

previous studies).

DESIGN STANDARDS

Occupancy Rales:

Single Family-Residential: 3.0  Capita / Dwelling Unit.

Apartment / dominium 2.0 Capita / Dwelling Unit.
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DESIGN STANDARDS CONTINUED

Determination of flow characteristics:

Normal depth and velocity were found using Manning’s Equation and a roughness coefficient of
n=0.014 for pvc pipe. The percent full of each pipe was determined to be the calculated normal
depth divided by the diameter of the pipe.

Manning’s Equation:
0= (lﬂ]AR%\E
I

Q = Flow (cfs.)

n = Manning's roughness coefficient
A = crossection area of flow (ft?)

R = wetted perimeter (ft)

s = slope (ft/ft)

Becéuse Keystone Canyon is the Jast foreseeable development in the upper reaches of the

tributary area to the Peavine Interceptor, and based on the recommendations of previous

reports and city staff, mains shall be allowed to rez ' at peak design flow and trunk

Map for Keystone Canyon Proposed Sewef Route”
out for reference (located in the map pocket of the appendix). The tributary area for the
tively easy to define north of McCarran Blvd, and consists of King's
Estates. The area south of McCarran to Wyoming requ&red
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Alamo St. along with other down stream improvements was preposed. This flow split would
take half of the flow traveling down North Kings Row and Bryan St and send it down Gulling
Rd. and Bridgewood Ln. Successively, a flow split at MH # 15051438 in the mtersectlon of
Scholl Dr. and Bidgewood Ln was proposed with the development of Sky Country Estates Unit
7, sending half of the flow from the increasecl Gulhng Bridgewood sewer down Scholl Dr. to
the proposed Keystone Canyon sewer route in Severn Dr. The comik mation of these two flow
splits has the potential to significantly increase flows to the proposed sewer reute for Keystone
Canyon. Field inspection of MH # 15051411 in Gulling Rd. showsad thsg
constructed, but later was blocked with a concrete p|Ug (see picture below). [n the cumrent
state, flows are not split at MH # 15051411 and no flow-from the north Xings'‘Row / Silverado
Ranch Estates tributary area is routed down Gulling / Seholl to the Sévern Dh, se\ orl

(D

t the flow Spllt was

ture of MH# 15051411 taken facing east on Gulling Rd.
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Field inspection of MH # 15051439 at the intersection of Bridgewood Ln. and Scholl Dr. shows
that although not functioning very effectively, the flow split at this location is in place and under
peak flow conditions will probably route a portion of sewer flows from Bridgewood down Scholl

to the Severn Dr. sewer. ' .
Picture of MH # 15051439 taken facing east in the intersection of Bridgewood and Scholl.

5=

at half of the peak flow coming down Bridgewood

For the purpose of this report we assume

north of Scholl will be split at MH # 15051439, and travel down Scholl to the Severn Dr. sewer.

With the development of Sky Country Estates Unit 7, a parallel trunk sewer was constructed in
ately at the intersection of Severn and Becky ct. and continuing

Severn Dr. beginning approxi
down Severn Dr., Wyoming Ave, Wyoming Ct., and St. Alberts St. to the Peavine Interceptor.
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SEWER GENERATION

The sewer generation for the proposed route was divided into Existing Generation for existing
down stream developments within the tributary area, and Proposed Generation fgr the

proposed Keystone Canyon..- - .

Egiéfti'ng' séwér'séﬁeraiié“ AkEEAY

Each existmg resudentlal and no

Canyon Land Use Display —g. 12).
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TABLE 1: EXISTING SEWER GENERATION

| Unit Flow. Peak rlow
Development e (gﬂlfUﬂlVdaY) Qccupancy (gpd)
;Klng s View Estates Un|t1 o B B :
:King's View Estates Unit 2 3
-Sky Country Estates Unit 8 73 :
- Sky Country Estates Unit 7. 3
. Sky Country Estates Unit6 .. 3.
. Sky Country Estates Unit’s - a3
* Sky Country Estates Unit 4 3 '
. Sky Country Estates Unit 3 3
. Sky Country Estates Unit 2 N3
- 8ky Country Estates Unit 1 . 9
- - Sky Country Park - - nfa,_
Sage Crest Estates 3
P.M. # 2829 n/a 2 350 3
"R.O.S. #5023 “nia 2 7350 ' 3
P.M. # 3897 nfa 3 350 3
P.M. #3898 nfa’ ER 350 N
Sunray Subdivision n/a 12 350 3
. Sunburst Subdivision | ' ‘n/a 41—} 3580 T3
Sevemn View Subdivision nfa 6 350 3
P.M.#191 nfa’ - ©2 . 350N 3
P.M. # 4469 na | A | 350 3
P.M. #4302 nfa | /4 350 3
P.M, # 4467 nfa’ S\ | 4 350 3
P.M.#419 nfa E 3
P.M. # 484 n/a 2. 3
P.M. # 460 nfa 3 3
P.M. # 463 n/a 2 3
Severn Heights Subdivision | - _n/a 27 3
P.M. # 3236 n/a 2 3
P.M. # 3031 | —n/a 2 3
P.M. # 3032 nfa-. 4 3
P.M. #3033 / n/a 4 3
P.M. # 1652 | n/a 2 3
P.M. # 3034 n/a K 3
P.M. # 3035 n/a T 3
Church Hill Estates n/a 8 3
P.M. #4468 - qnfa 4 3
Harding Way Subdivision. 9 3
Gulling Subdivision 8 3

Only half of these flows travel to the proposed route.

C)

596,746

wdicate flows that are split at corner of Bridgewood and Scholl MH#15051439.
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TABLE 1 EXlSTING SEWER GENERAT[ON (contlnued) ]
. "] UnRFIow, .- -~ .| Peak Flow.

(gpd)

(gallunlt!day) Occupancy

PortlonofSIerraHelghts Reno Y BRI R b
Unlt 3D 3 ."n!a o '24" - -'_'@'350 S & '?,:3 j' 25200 -}

Only haif of these flows travel to the proposéd rou

e
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TABLE 2: PROPOSED SEWER GENERATION

Peak
Allowable | Number |  Unit Flow Flow
Land Use Acres | Density | of Units | (galfunit/day) | Occupancy (gpd) Routing
Commercial 2.01 n/a n/a 10,000 nfa 20,100 | McCarran
Office 2.01 nfa nia 3,200 n/a 6,432 McCarran
Residential 9.26 7 65 350 P 45,500 | Sky Country
Mixed Residential Qz .
Ph-2 21.06 18 379 350 0 265,300 | Sky Count
Mixed Residential \
Ph-1 14.80 18 266 350 2l 186,200 | McCarran
Mixed Use®® 10.90 n/a n/a 10,000 N/A 409,000 | McCarran

Total propose k flow: 63§;532

Trunk line muttiplier for 10" and larger

Total proposed peak flow for trunk sewe 0" and larger: 451,

Total peak flow through Sky Country Estales: 310,800

Total peak flow parallel M¢Carran Blvd.: 321,732

g to multifamily dwelling units

dwellin s would result in

Note:

(1) Occupancy of 2 was used, correspon in
because laying out the site for single fa
significantly lowerdensity.

{2) The Mixed-Usesewer ation is based on 10.9 asres of commercial use; but due o
topographic gonstréaints, actua evelopment of the Mixed-Use nning area will most

ith any residential

lation: Commercial

EXISTING DOWNSTREAM SEWE{ SXéTEM

Pipe and manhole information taken from previous studies was used to analyze the down
stream sewer system capacit

. Contributing number of lots and non-residential flows within the

tributary area were tabulated’and a cumulative peak flow for each pipe along the proposed

ute was used to detérmirie the percent full of each pipe. This information is presented in

le 3: Existing Downstream pipe network.

1"
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LEGEND

i

OPEM SPACE

MIXED RESIDENTIAL
VILLAGE COMMERCIAL
RESIDENTIAL

MIXED USE

EXISTING
WATER TANK

MIXED RESIDENTIAL
[21.08 AC}

ED RESIDENTIAL
[14.80 AC

a

D el e TN e e R A

aoollbuonbha o

EXISTING
SKY COUNTRY ESTATES

QQQ? .

KEYSTONE AVE.

S
]

SCALE: NTS DESIGNED BY: KEYSTONE CANYON
k; JOB #: CHECKED BY: LAND USE DISFPLAY

mcggH.H.. M&mw_%m,ﬂﬂ%z Copyright SUMMIT EMNG 2009 DRAWN BY: thannum

5405 MAE AMNE AVENUE. RENO, NV. B2523

PHONE.T75) TA7-8650 FAX-{TTS} 747550 NADWGSITANAME] WIRUSE-DISPLAY WG ~ 3:58 FM * 27-FEB-2009
i




4068141 Page 254 of 265 - 12/19/2011 10:50:24

-oypdB 00zs @ ;ume 3. L¥0-L00 :NdY
__o_._cm _u:m _uoo__smm_u_._m mn :o_uumm._o“:_ ey e mnw _.mom L#HIN 3 ids s1 um:u BaJe .Ewﬁ..n_h.

YoInyD Wio) Mol 3uy JO J1eY + S0-L10- 100 ‘NdV Auadod 91y aip wouay smo)) s o yey (€)
qns papeys ay} weJy s10] 8y Jo jey syuasardey (2)

*ayfpdB 00z¢ ) Msed Anunod As (1)

few ._3 __E .x.om m>onm mE__so: e um.._u mmgi ajealpul §[j6d papeys

mx::.:. ‘.o"— o :SOJ0N
goz'als | B08'isy - | 66£'99 - 6009 0 |.690 | -2b | Le | EvOLS0SL [ 1FOLGOS) | OAY BUIoAM
T soz'sie | B08'LGF - | -66E°CS 5009 0 0ED TP0LS051 | £¥SLG0GL | OAY BUILLOAM
goz'sle | 608y 66c'0eYr |/ 5 009 0 .| Gel |01 :]. 682 |E€PGLS0SL |SPGLS0GE | - IQ Weres
zOy | 02 | 80Z8LS 608°LSY " | 66e°99Y [ 5’009 0 .| 252 | oL | 8z |S¥SLS0GL |PpGlooglL | G udAes
Vi LZE 807816 | 608157 |-8BE/60Y -/ §°009- 0 | sec | Ob | Zz |vPSESOSL [9pShs0gl [ 1g wenss
-80Z'816 608"LSY | 66£'99¥ /- 5'009 0 296 |- 0b [ 9z -|9¥SLS0SL [vIGIG0SL | IQ WeAes
Ler'eazL | 2EG'2ZE9 696259 g g azy ¥IGLE0GL [ £1GLG0GL | IQ weass
wwe'oaz’L | eeg'ese 60.L'LYD §'GBS z | 8% £151506L [ 11515051 | g uiaadg
- §56'ZL6 GOR'LGY | BPL 1Y | 0580 | SERG -lg GUY vez oL | g2 [115L5061 {80GLG0GL | I UAAeg
9Z6'12¢ | | c¢eS2e9 | /o6E'88s ovs W] ey 80515061 | ¥0616051 | "1Q WeAss
BZZY¥L’ L | cesees |/ 969719 iy NEAE I E ¥0GLE0GL | 20G1606L | aQ wenes
90£'} 18 B808'L5F L6V BSE vab ToL oot | 0L | 0z |Z091S0S)|800250GL | 0 uledss
908208 808'LSY 8815 (| ¥ oL /| 08D 800ZS0G L | 90025064 | 4 uianes
gzg'viL'L 2eS'2ED 862'28F | L Yt g | 8¢ 9002505} | #002805L g wansg
gec'zo0’L | 2e5'2e9 08.'62Y 768 0z | ¥E'L v00ZG0SL | L10Ze05L | Jg Aelung
gze'Lpb0'L | 2es'zen 98.'80¥ —rZE €. | 08Y | 8 o1~ 11025064 [ 8z0z60GL | g Aeiung
8.9'220'L | ©Eg'2e9 orl'g6e —19€E Bl }'sez 802605 | 92028051 | IS eelpuy
gzL'.00'L | 2es'zes 961'GLE Zve € /| 98% 02025051t [ szozsosL | s eeipuy
BIG'PO0'L | 2ES'Ce9 [ owd'eiE T GEE Z/ | oL gz0gs0s) | ¥202506) | 1S BaspUY
8.¥'200'L 2ES'2E9 9v6'69¢€ IEE g |01 ¥2Z0gS0SL | 22025051 | 1S Balpuy
87€'666 2E5'2E9 96.'99¢€ YEE NE 11/ |22ges0s!t | 62616061 | "PAIG UBLEDOW
066’229 008'0LE | 96.'99¢ vee 2 |\o0'L 67615061 82615061~/ Auno) Axg
966'Z29 008°0LE 861'ZLE 282 g9\ | £2°0 Z6LS05) | OE6ESOG) | g Awnad A
966" LSS D0B'0LE 96L'0v2 |,y 98091 712 z61 N or 08615061 | 20vZ60gY-]. 0 Jaand BveUS
006'G.LE 0080LE 001'69 29 L | oFQ | L0ZG0G1 | ¥OPZS0gs | 30 Jonly eYeus
0S§'89¢ 008'01€ 06L'2§ S v | 050 YOVZS0S | | £0¥25051 | Al Uealg
ey 0SE'YOE 008'01€ 095'ES LS 9 | 050 £0PZS0G L [ Z0b2E0G) | 0 Jeny upgalo
667 ¥l 050'85E 008'01E 06Z'L¥ S £ 860 | 8 v | Zoresost | LobzG0g) | A JeAy usald
L'og L'ZL 006'¥SE 008'01€ 00L'vi Ty v |[B0E| 8 € | L0vZS05) | 61%25051 | U0 RN ugalo
6'SE L'ZL 00.'0G€ 008'01€ 006'6E ae 9 |e | 8 Z | 64¥25051 [81¥ZS0s) | Haseny ysais
g'ae Vil | oov'vie 008'01€ 009'€E _ee ze_|ebe | 8/ ] 1 [eMwzs0sl [2Lyecost | g JoAr tiealo
pasodold | Bunsha | (Pd9)mold | (PAD) Mol | (pdo) | SMOId 107 S | (o) | e2g ¥ adhy| weang |weans dn]’ eweNiesas
[ind find pasadold sndwen  [mopd Bugsixg | IPUORIPPY | Gunsig Bupsa | ado|g | edid umoed H#HIN
juadiad | jusalad [BjoL auonjsADY ol [E10L jeuonippy mn__m_ /E“_.s_ﬂ

MYOMLIN Idid WYIHISNAMOQ DNILSIX3 € 378vV1




4068141 Page 255 of 265 - 12/19/2011 10:50:24

L

ind
B0

ummouo._n_ punsng

L"EF 80Z'8L6 508’ LGP 66£'90F 5009 0. pggosog) | M0 SHaqiY 18
Lek 802'816 608’ LSt §68'99F 5009 0 1 950606). [~.10 SHadIV 1S
L'ef 80Z'8L6 608°LGY 668’00 g009 0 2850 .._N_/mtmn_,q s
vy 802516 808°LS¥ 66£'00V a'009 0 Zr0LS0S L |30 sHeqly IS
L'EP 80z'gL6 | 608'LSY B6E'99F 5009 i 16909051 | Jq susqly 1S
R4 207'8L6 608' LGV BBE'09F 5009 0 16009051 | 26008051 | a'suediy IS
L'EP 0Z'els | 609'LGY B5e'0oY §°009 0 | 5000051 [ £500005L | Q1 sHeqiviis
I '€ B80Z'8L6 608 LEY 66E'09F G009 0 l“ £55090G L | ¥590905L 1D BUILLIOANR
X214 802'8L6 508'LSt - B6E 20y §'D08 0 ZE0 i #59080G1 | 55909051 | 10 m%cox_s
LEY 202816 608'15Y 66£'99Y 5009 0 20 i i 5Go090G 1 | €F0LS0GE | 30/OUILOAM
(pdp) moly | (pdo) mold | . (PAD) SMOl S107 S0l weans dn BN 18015
N pasodold sndwes |moi4 Bunsixg | [BUCHPPY Bupsixg | Bumspa #HAN
juana ] 210 auosiay 210} ewop | 1euouippy | edid

(panunuod) MNOMLIN 3did NvIHLSNMOQ ONILSIXT & 378Y.L




4068141 Page 256 of 265 - 12/19/2011 10:50:24

FINDINGS

The proposed sewer route for the Keystone Canyon P.U.D. has several pipes that will flow
above 60% full under the propos_e'd peak flow conditions. These pipés include: P5—P101n
Sky Country Estates, P12 — P15 in Andrea St., P17-P19 in Sunray Dr. and Severn Dr.,and
P21, P22, P24, P25 in Severn Dr. (reference “Display Map For Keystone Canyon P.U.D.
Proposed Sewer Route” in the map pocket Appendix B).

COCLUSION

the necessity of improvements.

15
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.

Fan i

P1Proposed - Normat Depth S 0.03150 2.83 8.00 344400.00 35.3 4.83 1384526.49
P2EXSNG  NommalDepth  permins 0.03070 0.97 8.00 39900.00 12.1 2.56 1366832.14
P2 Proposed  nomal Depth s 0.03070 2.88 8.00 350700.00 35.9 4.81 1366832.14
PIEMSNG  NommalDepth  Marnind 44100.00 127 2.64 137127713
P3pPropased  nommatDepth  Mantd 354900.00 36.1 4.83 137127713
PAEXSiNg  NormalDeptn  Horhind 47250.00 17.4 1.80 772251.98
Fa roposed  Normal Depth Manning 358050.00 49.9 3.18 772251.98
R apEand  Nommal Depth Manning 0.014 53650.00 21.8 1.47 551608.56
PSProposed  Nommal Depth  Hartd 0.014 62.3 2.47 561608.56
wmmmxmuﬂu  Nomal Depth u%ﬁpﬂm 0.014 227 1.50 551608.56
P6 Propased © NommalDepth  Manning 0.014 0.00500 B2.8 247 551608.56
PTEXSING  NomnalDepth  pemmus 0.014 0.00400 255 1.44 493372.69
P7Pioposed  Normal Depth  prarm' : 0.014 0.00400 68.0 297 493373.69
P oing  NormalDepth o 0.014 0.00480 529084.34
PO rronosed  Normal Depth  Fermmule 0.014 0.00460 520084.34
POEXSHNG  Normal Depth Manning 0.014 0.00730 666511.15
PoRroposed  Nommal Depth _,m_w%_“___m 0.014 0.00730 6.60 8.00 622996.00 666511.16
PI0EXSING  Nommal Depth  Fand 0.014 0.01000 4.03 8.00 366706.00 780092.31

Summit Engineering Corporation

Bentley Systems, Inc. Haestad Mathods wo_ﬁ_o: Canter
31412008 4:11:59 PM 27 Siemons Company Drive Suite 200 W Watertown, CT 06795 USA +1-203-755-16 Page 1of 5
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P10 Proposed
Peak Flow
P11 Existing
Peak Flow
P11 Proposed
Pegk Flow
P12 Existing
Feak Flow
P12 Proposed
Peak Flow
P13 Existing
Peak Flow
P13 Proposed

‘Peak Flow
P14 Exdisting

Peak Flow
P14 Proposed
Peak Flow
P15 Existing
Peak Flow
P15 Proposed
Peak Flow
P16 Existing
Peak Flow
P16 Proposed
Psak Flow
P17 Existing
Peak Flow

P17 Proposed

Peak Flow
P18 Existing
Peak Flow
P18 Proposed
Peak Flow
P19 Existing
Peak Flow
P19 Proposed
Peak Flow
P20 Existing
Peak Flow

Norma] Depth
zo.asm.. Uwvn:
Zo_._._._m_.u.mnﬁ
Normal Depth

Full Flow
Omumn@

'Normal Depth

Full Flow
nmumge..

Normal Depth
Normal Depth
Nomal Um!_._
Nomnal Depth
Nomal Depth
Normal UmuE

Normal Depth

Full Flow
Capaclty

Normal Depth

Full Fiow
Capacity

Normal Depth

" Normal ,U_muz._

Normmnal Depth

KEYSTONE CANYON P.U.D. SEWER PIPE CALCULATIONS Report Report

_Manning
. Formula
Manning
. Formula
Manning

0.07060 2.37 800
0.07060 4,09 8.00
0.01100 3.03 8.00

Manning
_Formula
Manning
Formula
Manning
Formula
" Manning
Formula
Manning
Formula
Manning
Formula
Manning
Formula
Manning
Formula
Manning
Formula
Manning
Formula
. Manning
- Formula
Manning
Formula
Manning
. Formula
Mananing
Formula
Manning
Formula

0.04900
0.04500
0.01340° 4086
0.01340 8.00
0.014 ' 0,01350 4.34
0.01350 8.00
0.00500 42 - 10.00
0.00500 7.18 10.00
0.01000 3.57 10.00

366796.00
999328.00
369946.00
760453.19
'372046.00
760586.83
375196.00

1007726.00

46.00

429795.00

351897.00
803806.00
359497.00

1041328.00

29.6 8.57 2072756.78
51.1 8.62 2072756.78
49.2 3.35 B18167.71
100.0 3.37 £18023.96
49.3 3.35 818167.71
100.0 3.37 2818167.71
40.1 4.44 1195858.86
746 5.58 1195858.86
41.2 4,51 1195858.86
75.9 5.60 1195858.86
34.4 5.94 1726807.93
58.7 7.57 1726807.93
903022.13

903022.13

906385.35

906385.35

1000132.86

1000132.85

1414401.46

Summit Engineering Corporation

Bentley Systems, Inc. Haestad Methods Solution Center

aster [08.11.00.03]



50:24

4068141 Page 261 of 265 - 12/19/2011 10

KEYSTONE CANYON P.U.D. SEWER PIPE CALCULATIONS Report Report

[
P20 Propose
Peak Flow
P21 Existing
Peaak Flow
P21 Proposed
Peak Flow
P22 Existing -
Peak Flow -
P22 Proposed
Peak Flow.
P23 Existing
Peak Flow

P23 Proposed -.

Peak Flow
P24 Exlsting
Peak Flow -
P24 Proposed
Peak Flow
P25 Existing
Peak Flow
P25 Proposed
Peak Flow .
P26 Existing
Paak Flow
P26 Proposed
Paak Flow
P27 Existing
Peak Flow
P27 Proposed
Peak Fiow
P28 Existing
Peak Flow
P28 Proposed
Peak Flow
P22 Existing
Peak Flow
P29 Proposed
Peak Flow
P30 Exlsting
FPeak Flow

Normai Depth

Normal Depth
Normal Depth
Normal Depth
Normat Depth
Normal Depth
Normal Depth
Noma! Depth
Normal _uo_u—.:

Normal _umu._...

Normal Depth
Normal Depth
Normal Depth
Normal Depth
Zo:.:m_u Depth
Normal Umuﬂ._._
Normial Depth
Normal Depth
Normal UoE:

Nomal Depth

Manning 2.00
Formula
Manning 8.00
Formula
Manning

Formula
Manning
Formula
Manning
Formula
Manning
Formula
Manning
Formula
Manning
Formula
Manning
Formula
Manning
Formula.
Manning
Formula .
Manning
Formula
Manning
Formula
Manning-
Formuia
Manning
Formula
Manning
Formula
Manning
Formula
Manning
Formula
Manning
Formula .

0.08670
0.05670
0.02350" -3z
0.02350 4.74
0.02570 3.20
0.02570 4.61
0.01350 3,79 10.00
0.01350 5.59 10.00
0.00300 5.27 12.00

811306.00
511896.00
1144228.00

5893096.00
1221928.00

461149.00
§12958.00
647709.00
1280241.00

466389.00
§18208.00
466399.00

466399.00

466399.00

£18208.00
456399.00

7.79

4.63

5.57

141440146
1636335.42
1636335.42
1716203.07
1716203.07

2163618.19

2163648.19
1721513.67
1721513.67
1610092.38

1610092.38

3367930.06

3367939.06

2168236.38

2168236.38

2267458.03

2067468.03
1643385.99
1643385.99
1259746.94

Summit .m:.n__nam_._:u Corporation

Bentley Systoms, Inc. Haestad Methods Solution Center

Behtlay Flo

astar [08.11.00.03]
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B
P30 Froposed
Peak Flow

P31 Existing
Peak Flow

P31 Proposed
Peak Flow
P32 Existing
Peak Flow
P32 Proposed
Peak Flow
P33 Existing
Peak Flow
P33 Proposed
Peak Flow
P34 Existing
Peak Flow
P34 Propnsed
Peak Flaw
P35 Existing
Peak Flow
P35 Proposed
Peak Flow
P36 Existing
Peak Flow
P36 Proposed
Peak Flow
P37 Existing
Peak Flow
P37 Proposed
Peak Flow
P38 Existing
Peak Flow
P38 Proposed
Peak Flow

" P39 Existing

Peak Flow
P39 Proposed
Peak Flow
P40 Existing
Peak Flow

7

Nomal Depth

Normal Depth
Normal Depth
Normal Depth
Normal Depth
MNarmal Depth
Normal Depth
Normal Depth
Normal Depth
Normal Depth
Narmal Depth
Marmal Depth
MNomnal Depth
Nomnal Depth
MNormal Depth
Normal Depth
Normmal Depth

‘Normal Depth

Normal Depth
Normal Depth

KEYSTONE CANYON P.U.D. SEWER PIPE CALCULATIONS Zm-.uo-.n Report

Formula
Manning
Formula
Manning
Formula

Manning
Farmula
Manning
Formuia
Manning
Formula
Manning
Formula
Manning
Formula
Manning
Farmula
Manning
Formula
Manning
Formula
Manning
Fomula
Manning
Fomula
Manning
Formula
Manning
Fomula
Manning
Formula
Manning
Formula
Manning
Formula
Manning
Formula

0.00630
0.00630
0.00320
0.00320

0.00320
0.00320
0.00320
0.00320
0.00340
0.00340
0.00320
D.00320
0.00320

466309.00
918208.00
466399.00
918208.00
4656399.00
918208.00
46639900
918206.00

918208.00
466399.00

466389.00

468399.00

918208.00

-466398.00

65.2

i
1259746.94

1825548.75
182554875
1301061.05
1301061.05
1301061.05
1301061.05
1301061.06
1301061.05
1301061.05
1301061.05
1301061.05
1301061.05
1301081.05
1301061.08
1341103.05
1341403.03
1301061.05
1301061.05
1301061.05

Summlt Engineering Corporation

Bentley Systems, Inc. Haestad Methoda Solution Canter

aster [08.11.00.03]
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KEYSTONE CANYON P.U.D. SEWER PIPE CALCULATIONS Report Report

o ; 7
Manning : 6.00320 518208.00

P40 Proposed  yonyal Depth

Peak Flow Formula ]
PalrXstitg  Normal Depth __,uawhﬂ___um . 0.00310 5.21 12.00 . 466398.00 43.5 2.20 1280570.61
P41 Proposed o mat Depth ﬁoﬂh__h__m 0.014 0.00310 7.01 12.00 918208.00 85.9 2,58 1280570.61

Peak Flow

Summit Engineering Corporation

Bentlay Systams, Inc. Haestad Methods Solution Center . Benfley FlowMaster [08.11.00.03]
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