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Keystone Canyon Development Standards Handbook

Chapter 1: Introduction

Project Description

The Keystone Canyon Planned Unit Development (PUD) islocated north

and west of the North McCarran Boulevard and Leadership Parkway

intersection. The +101 acre project site is bound by U.S. Forest Service

property to the north and west, McCarran Boulevard and the existingSky

Country subdivision to the south and Washoe County open space to the

east. The Keystone Canyon PUD isa mixed-use development comprised

of five planning areas including; Village Commercial, Mixed Use, Mixed

Residential, Residential, and Open Space. The allowed uses and design

standards, combined with generous open space and connection to the

existing regional trailnetwork, make for an exciting master planned

community.

Figure 1-1: VicinityMap

SITE

1-1



Keystone Canyon Development standards Handbook

Project Goals

Goal 1: Provide a variety of housina and commercial opportunities in

close proximity to the Universityof Nevada and Downtown Reno.

Goal 2: Provide a residential and commercial environment that is

conducive to and functions as a aateway to the adjacent open space

and trailnetwork.

Goal 3: Provide adeauate infrastructurethat effectively meets the needs

of the project and the cityas a whole.
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Administration

The PUD Handbook shall be administered by the Zoning Administrator or

his/her designee as defined in the City of Reno Annexation and Land

Development Code. The administrator shall have the authority to

reasonably interpret and apply thisPUD handbook.

There shall be a master developer in place from the firstphase of

development of the PUD. Thismaster developer shallcontinue throughout

the development of the PUD untiland unless a master property owners

association or other entity is created to serve the role of master

developer. The role of the master developer, for the purposes of thisPUD,

shallbe:

* To prescribe and administer methods and procedures to ensure

and control the quality of the development that occurs within the

Keystone canyon PUD.

* Maintain all common area improvements, storm drain and/ or

irrigationchannels, detention and/ or other flood control facilities;
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* Construct, or have constructed, allpedestrian trails,pathways, and

sidewalks;
* Establisha Design Review Committee to maintain consistent project

architecture.

Only the master developer or itsauthorized designee or assignee may

initiatean amendment to the PUD.

Review Process

To ensure conformance with the PUD and RMC, each project isrequired

to receive approval of a City of Reno siteplan review priorto the issuance

of a grading, site improvement or building permit. The site plan review

process as outlined in thisPUD shall also be used in lieu of a special use

permit for hillsidedevelopment and cuts of greater than 20 feet and fills

greater than 10 feet. In order to approve the stated entitlements the

zoning administrator shallmake the following findings:

1. The proposed project isconsistent with the standards contained in

the PUD handbook and applicable sections of RMC Title 18 as

amended.

2. Adequate facilitiesand services existor willexistwith construction of

the project.

3. The project represents an integrated development with adequate

and safe pedestrian, vehicle and bicycle circulation.

4. Structures have been designed such that the window placement

and height do not adversely affect the privacy of existingresidential

uses.

5. The applicant adequately mitigates the traffic impacts of the

project.

6. Adequate screening and buffering are provided to minimize

impacts to adjacent uses.

7. The proposed project mitigates environmental degradation,

including slope failure,erosion, sedimentation, and storm-water run-

off.

8. The proposed project utilizesgrading practices that are appropriate

for hillsidesand designed to minimize the visibilityof unsightly

scarnng.

9. The proposed project provides open space based on hillside

constraints as set forth in RMC Sections 18.12.1607 and 18.12.1609,

as amended.

10. The proposed project adheres to applicable hillsidedevelopment

design standards related to development in sloped areas as set
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Keystone Canyon Development Standards Handbook

forth in RMC, Title 18.12, Article XVI, Hillside Development, as

amended.

I1. The proposed project's sitelayout and design features adequately

mitigate potential visual impacts of development near prominent

ridgelines and within other visuallyprominent areas.

12. All slopes shall be treated in a manner which does not create

negative visualimpacts.

13. All grading isnecessary to provide safe and adequate access to

the development.

There are uses listedinTable 3-5 of thishandbook which require a siteplan

review, special use permit or tentative map to establish.Tentative maps

and special use permits require a public hearing before the Planning

Commission and shall meet the applicable findings contained in City

Code at the time of application, as well as applicable standards

contained in thisPUD. At the discretion of the applicant siteplan reviews

may be processed as special use permits in accordance with RMC

18.06.405 and the standards contained in thisPUD.

Each development application submitted to the City shallinclude written

documentation of approval from the master developer, written approval

by the master developer does not in any way constitute city approval of

a development application. The construction of individual projects,

including accessory structures shallfollow the city of Reno building permit

process. For some uses where q tentative map, special use permit or site

plan review isrequired, these processes shallprecede the building permit

process, as applicable.

To ensure the approved maximum number of residential units and/ or

commercial square footage isnot exceeded, each building permit shall

include the existing number and cumulative total of approved residential

unitsand/ or commercial square footage.

Appeals

The applicant or developer may appeal any decision, comments, or

recommendations of the Administrator in accordance with RMC Section

18.06.208, as amended.

Conflicts

Inthe event of a conflict between these design standards and City Code,

these standards shallgovern development of Keystone Canyon. When a
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specific standard is not addressed by the PUD, then the applicable

section of RMC Title18, as amended, at the time of review shallprevail.

Flexibility

The Land Use Plan and Development Standards contained herein are

intended to depict the general acreages and densities allowed within

Keystone Canyon. Sufficientflexibilityshallbe allowed to permit detailed

planning and design at the time of actual development. The acreage of

each planning area may be increased by up to 5% ifitisdemonstrated,

to the satisfactionof the Administrator, that additional acreage is

necessary due to constraints and/ or design issuesto accommodate the

project. Likewise the transferof residentialdensity up to 10% between the

Mixed-Use, Mixed Residential and Residential planning areas ispermitted,

to the satisfactionof the Administrator, as long as the total residentialunits

does not exceed 745.

Modifications

The Administrator shall have the ability to grant minor deviations as

outlined in RMC 18.06.411(a) (1), as amended. Applications for minor

deviations shall be accompanied by written approval from the master

developer. Deviations of 10% or more shall conform to the City of Reno

Variance process as outlined in RMC 18.06.408, as amended.
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Figure 1-2: Conceptual Site Plan
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Chapter 2: site characteristics

Site Characteristics

The project siteislocated 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 5% to over 30%. The property is

bisected by two natural major drainageways which are crossed by an

existingroadway (Leadership Parkway) and itsassociated improvements.

Topography & Slope Analysis

The project sitecontains slopes in excess of 15% on 25% or more of the site;

therefore, development of the property requires conformance with the

hilisidedevelopment section of Reno Municipal Code. The PUD as

originallyapproved required the project set aside 24.37 acres of open

space (Table 2-1). The construction of Leadership Parkway and other

associated site grading created an additional 7.34 acres of slopes in

excess of 30%. As a resultthe sitecontainsl4.54 acres of slope in excess of

30%, 10.07 acres of which willbe set aside as open space as part of this

PUD. This PUD provides 41.6 acres of open space, an increase of more

than 17 acres from the originalapproval.

Table 2-1: Undeveloped Slope Analysis

% of Open Acres within *Required

Slope Space Slope Range Open Space

Range Required within each

Slope

(acres)

0-15% NONE 50.70 0

15.1-20% 25% 22.20 5.55

20.1-25% 50% 13.20 6.60

25.1-30% 75% 6.70 5.02

> than 100% 7.20 7.20

30%

Total 24.37
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Figure 2-1:Cunant Slope Map
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Grading standards

The grading and slope design shallconform to standards set forth in Reno

Municipal Code, as amended. Allareas disturbed by project grading shall

require re-vegetation and/ or landscaping after finalgrading. Temporary

stabilizationwill be applied in accordance with the Truckee Meadows

Construction site Best Management Practices Handbook. All slopes

disturbed by grading, including on site/in-lotslopes that are not necessary

for construction staging, shall be landscaped and/ or reseeded with

native shrubs and grasses consistent with existing on-site native

vegetation upon completion of finalgrading as deemed appropriate by

the applicable entitlement process. All graded slopes steeper than 3:1

shall be stabilized with vegetation consistent with existing on-site native

shrubs and grasses. Rocks used for rip-rap and retaining walls shallbe of a

color consistent with the site.Dirtfillshall be added to allriprap slopes in

conjunction with native revegetation to better blend the created slopes

into the area. Slopes may exceed 2:1 to minimize grading ifconstructed

in stable rock as determined by a qualified geo-technical engineer.

Figure 2-2 shows the areas anticipated to contain cuts of 20 feet or more

and fillsof 10 feet or more. The applicable review process required priorto

each building permit (e.g. tentative map, special use permit, or siteplan

review) for each planning area shall determine the finalslope restoration

requirements to be included with the finalgrading permit.

Itisanticipated that project grading as a whole willbalance on site.To

accomplish this goal, cut and fillmaterial will need to be transferred

between planning areas as necessary. When a transfer between planning

areas isto occur, a haul route for the material shall be submitted and

approved by the City of Reno prior to the issuance of a grading permit.

Grading and slope restoration requirements associated with balancing

shall be reviewed and determined as part of the applicable site plan

review, SUP or tentative map.
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Figure 2-2: Cuts and FillsDisplay
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Easements

There are several roadway and utilityeasements on the project site. The

most significant easement is a 75 foot wide NV Energy easement that

crosses the westerly portion of the siteas depicted in Figure 2-3 Easement

Location. There is a 12-inch underground gas line,60 KV and 120 KV

overhead power lines located within this easement. Currently, itis not

proposed to underground the overhead power lines.However, the lines

may be undergrounded or relocated as the project develops. Any

development within or adjacent to this easement willneed NV Energy

approval. Relocation of the 60 KV and/or 120KV overhead power linesor

the underground gas line will require review in accordance with

applicable sections and policies contained in the Truckee Meadows

Regional Plan related to projects of regional significance and utility

corridors.Any mitigation for future development within or adjacent to this

easement required by the City of Reno willbe determined at the required

site plan review phase for the specific planning area. Additionally, a

number of roadway and minor utilityeasements, including smaller

distributionpower lines,willbe undergrounded and/ or relocated with

development.

Figure 2-3: Easement Location
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Drainage & Hydrology

There isa natural major drainageway flowing in a southerly direction

through the easterly portion of the project site.Thisdrainage discharges

into the existingstorm drain facilitiesand eventually the Truckee River

southeast of the project site.There isa second natural major

drainageway located on the western portion of the property which

eventually flows into a larger drainage way south of the property. As the

project develops, the onsite flows willbe conveyed through culverts and

the future storm drain system. According to the Federal Emergency

Management Agency (FEMA) Flood Insurance Rate Map (FIRM) Panel

Number 32031C2986E, the subject property resides in Zone X which isan

area determined to be outside the 500-year floodplain. The proposed

project willrequire a detention facilityto be designed to detain a 100-

year 24-hour peak flow event to insure that the proposed development is

within the associated guidelines. (See Master Hydrology Report dated 09-

2008, Appendix D)

Geology & Soils

James Edward Engineering performed a geotechnical investigation for

the project in 2007. The native soil/bedrock profileencountered can be

characterized as sandy fat clay, moderately to closely fractured bedrock

which excavates to poorly consolidated sand, elastic siltor a graveily

sand-siltysand mix. No groundwater was encountered in excavation of

any of the test pits. The Reno Folio-Earthquake Hazards Map (Bingler,

1974) was reviewed and shows an east to west trending inactive Post

Tertiary fault located on the northwest corner of the site. No other

mapped faults are located within the project site. Since the fault is

determined to be inactive, no offsets or special considerations willbe

required.

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 junipers in the upper north facing elevations. Keystone

Canyon and the other major drainageway on the site exhibit some

riparian vegetation characteristics.
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Wildlife Habitat

The US Department of Fish and Wildlifeidentifiesbiological 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

migration route for mule deer, but no sensitive species habitat existson

the property.

Washoe County has a seriesof maps contained in the 1994 Open Space

Plan that identifydifferentnotable characteristics of the site.

* The "Hydrologic Resources Map" identifiesKeystone Canyon as an

"intermittent stream with regional significance." A significant

portion of the Keystone Canyon owned by the applicant willbe

deeded to Washoe County to be included in Rancho San Rafael

Park and isnot a part of thisproject site.

* The "WildlifeHabitat Maps" for mule deer and mountain lionidentify

the siteas prime habitat although thisarea ison the fringe of that

designation. The most suitable habitat for these species is on the

northwest side of Peavine.

* The "Open Space Resources Map" identifiesthe site as "potential

open space on private land". Keystone Canyon and the adjacent

ridge willbe deeded to Washoe County to be included in Rancho

San Rafael Park. Significant Open space isadditionally included

with the project site.

* The City of Reno identifiestwo major "natural drainageways" on

and adjacent to the site. One isKeystone Canyon, and the other is

to the west and carries water intermittently and exhibits some

limited riparian characteristics. These areas are prime wildlife

habitat designated as open space in this PUD and will remain

largely undisturbed with development of the property.

Cultural Resources

A Cultural Resources Inventory has been conducted on the property by

Kautz Environmental Consultants, Inc. (KEC). The study found twelve (12)

isolated flake debitage, historicfeatures such as cairns and prospect pits,

and isolated historicartifacts.These isolated findswere determined to not

constitute significant historicresources either in severalty or as a group.

The archaeological sitesinclude a variable density flake scatter of Late
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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 sitesare recommended not significant and

therefore not eligiblefor nomination to the National Register due to their

lack of integrity,theirsurficialnature, and the limited number of pertinent

research questions they might answer. In contrast, the rock art and talus

pitsiteare located outside of the development area are recommended

as a significanthistoricresource and therefore eligible for nomination to

the National Register under National Register Criterion c. The master

developer has met with the Reno Sparks indian Colony and the USFS

regarding thissite and has agreed to prevent any unauthorized access

through the PUD to this site.Conditions to address procedures when

cultural and human remains are found during construction of the project

are incorporated into thisPUD handbook.

Access & Traffic

A trafficstudy was completed by Solaegui Engineers, LTD. The study

provides the following recommendations: (See Appendix C)

* It is recommended that any signing, striping, or traffic control

improvements comply with City of Reno and Nevada Department

of Transportation requirements.
* itisrecommended that a trafficsignal be installedat the McCarran

Boulevard/Keystone Avenue/Leadership Parkway intersection when

warranted.
* Itisrecommended that the leftturn pocket at the west approach

of the McCarran Boulevard/Keystone Avenue/Leadership Parkway

intersection be lengthened to provide a minimum of 390 feet of

storage/deceleration length and the east approach be improved

to include an exclusive rightturn lane with a minimum of 390 feet of

storage/deceleration length in order to serve existing plus project

trafficvolumes.
* Itisrecommended that the leftturn pocket at the west approach

of the McCarran Boulevard/Victory Lane intersection be

lengthened to provide a minimum of 390 feet of

storage/deceleration length and the east approach be improved

to include an exclusive rightturn lane with a minimum of 290 feet of

deceleration length in order to serve existing plus project traffic

volumes.
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* Itis recommended that the project's interiorpublic streets and

parking be constructed per City of Reno requirements.
* All applicable trafficstudies and improvements willbe addressed

during review of each site Plan Review, Special Use Permit or

Tentative Map in accordance with the Conditions of Approval for

LDCO9-00067 Keystone Canyon, as contained in thisPUD.

Water service

Truckee Meadows Water Authority willprovide water service to the site.A

12-inch water line in Sky Country Estates subdivision was stubbed to the

property at a midpoint location to accommodate future development.

Water rights adequate to serve each phase of development will be

dedicated in accordance with standard procedures.

Sanitary Sewer service

Existingsewer islocated within Sky Country Estates subdivision south of the

site. Significant downstream sanitary sewer improvements, including a

new paralleltrunk linein Severn Drive, were recently constructed to serve

the remaining units of Sky Country Estates. A portion of the Keystone

Canyon project will sewer south through Sky country Estates, cross

McCarran Blvd. to Severn Drive, follow Severn Drive south to wyoming

Avenue, and continue south down Wyoming and Saint Alberts Drive to

the Peavine interceptor. The other portion of the project willsewer south

down Victory Lane to McCarran Blvd. and parallel McCarran west to the

point where the Sky Country Estates sewer crosses McCarran Blvd. (See

Appendix E)

Utilities

NV Energy willprovide natural gas service. A 4 inch gas linein Sky Country

Estates was stubbed to the property at a midpoint location to

accommodate future development. NV Energy will provide electrical

service and AT&T willprovide telephone and internet service. Charter

Communications willprovide cable television and also provide internet

service to the property. AII new services willbe provided underground.

Waste Management willprovide refuse collection.
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Police, Fire Protection. & school

Police service willbe provided by the City of Reno. Fireprotection willbe

provided by Truckee Meadows Fire. The Keystone Canyon Planned Unit

Development iszoned forthe following schools: 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 design standards in

order to achieve the desired development. The project allows for a

maximum of 745 residential units consisting of multi family housing, single

family attached, single family detached and senior housing. The Mixed

Use and Village Commercial designations allow a variety of commercial

and retailuses to complement the various residentialuses.

Figure 3-1: Land Use Plan
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Project Phasing

Itis anticipated the project willbe developed in three phases over 10

years. Phase I willconsist 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 designations 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
a.m..o .
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Land Use Designations

Village Commercial

The Village Commercial designation allows for office, commercial and

retailuses which are compatible and complementary to the proposed

and existing residential land uses within and adjacent to the PUD. This

area is located adjacent to McCarran Blvd in close proximity to the

University of Nevada and Downtown Reno. The total square footage of

commercial/ retailspace shallnot exceed 49,000 square feet.

Mixed Use

The Mixed Use designation allows for a variety of land uses. These uses

include commercial, retailand a mixture of residential uses including

residential-over-retail. The mixed use designation is intended to

encourage small business opportunities. Because of the proximity to the

regional trailsystem, typical development in this designation might

include low intensity commercial or retail uses (i.e.bike shop and/or

outdoor eatery) combined with multi-family or single family attached

residential. To allow for flexibility,there are no maximum residential

densities associated with the mixed-use designation, provided the overall

number of residentialunitsinthe project does not exceed 745.

Mixed Residential

The Mixed Residential designation allows a variety of residential uses

including multi-tamily; single family attached and detached units,and

senior housing. Examples of development in this designation include a

multi-family complex, single family attached units, an active senior

community or an assisted livingfacility.

Residential

The Residential designation allows a variety of residential uses at a much

lower density than can be found in the Mixed Residential designation.

Examples of development in this designation include single family

residentialand active senior communities.
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Open Space

The Open Space designation preserves the existing natural major

drainage ways and slope areas and provides recreational and scenic

opportunities throughout the development. Allareas 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 shall be identified and

deed restrictedpriorto issuance of a building permit .

Conceptual site Plan

Figure 3-3 shows how the Keystone Canyon Planned Unit Development

might look after build out. The goal of the figure is to show how the

developed areas willinterface with the existing backbone road network

and the areas proposed to be preserved as open space. The figure isan

artistrendering and therefore conceptual in nature. Final development

plans willbe determined during the applicable review process as outlined

in thisPUD.

Figure 3-3: Conceptual SitePlan

*See Table 3-3: Mixed Residential Design Standards for minimum required

setback to structure from the southern project boundary (page 3-7).
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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 10 ft.

Front Yard

Minimum 0 or 10 ft.

Side Yard

Minimum 0 or 10 ft.

Rear Yard

*Cornices, canopies, eaves, chimneys, landings, or similararchitectural features

may extend up to 3 feet into the required front and rear yard setback. These

features shallnot exceed 25% of the length of any building faqade.

**15ft.adjacent to Leadership Parkway and Victory Lane.
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Table 3-2: Mixed-Use Design Standards

Mised-Use (MS)

Commercial* Residential- Multi- single Family single

Over- Family* Affached/ Family

Retall* Condominium Detached*

Townhouse*

Building Scale & Intensity

Maximum 55 ft. 55 ft. 55 ft. 55 ft. 40 ft.

Building

Height

Minimum 10 ft. 10 ft. 20 ft. 10 ft. 10 ft.

Building

Separation

Building Setbacks

**Minimum Front Yard

To Structure 10 ft. 10 ft. 15 ft. 10 ft. 10 ft.

To Porch 5 ft. 5 ft. 10 ft. 5 ft. 5 ft.

To Garage N/A N/A N/A ***5 ft.or 20 ft. ***5 ft.or 20

ft.

Minimum 0 or 10 ft. O or 10 ft. 5 ft. O or 10 ft. 5 ft.

Side Yard

Minimum 0 or 10 ft. O or 10 ft. 10 ft. 10 ft. 10 ft.

Rear Yard

*Cornices, canopies, eaves, chimneys, tandings, or similardrchitectural teatures

may extend Op to 3 feet into the required frontand rear yard setback. These

features shallnot exceed 25% of the length of any building faqade.
** 15ft.adjacent to Leadership Parkway and Victory Lane.
***

Parking isprohibited indriveways lessthan 20 feet in length.
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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 dulacre 18 du/acre 18 du/acre 18 du/acre

Density

(Dwelling Units

Per Acre)

Maximum 40 ft. 55 ft. 55 ft. 55 ft.

Building Height

Minimum 10 ft. 10 ft. 20 ft. 10 ft.

Building

Separation

Building Setbacks

**Minimum Front Yard

To structure 10 ft. 10 ft. 15 ft. 15 ft.

To Porch 5 ft. 5 ft. 10 ft. 10 ft.

To Garage ***5 ft.or 20 ***5 ft.or 20 ft. N/A N/A

ft.

Minimum Side 5 ft. O or 10 ft. 10 ft. 10 ft.

Yord

Minimum Rear 10 ft. 10 ft. 10 ft. 10 ft.

Yard

Minimum required setback to structure from southern project boundary (Adjacent

to existing Sky Country Estates):western MR Planning Area 100 feet and Eastern

MR Planning Area 25 feet. Additionally, cross-sections must be submitted with the

required review process demonstrating there will be no negative impacts on

adjacent residentialproperties.

*Cornices, canopies, eaves, chimneys, landings, or similararchitectural features

may extend up to 3 feet into the required front and rear yard setback. These

features shallnot exceed 25% of the length of any building faqade.
**

15ft,adjacent to Leadership Parkway and Victory Lane.
***

Parking isprohibited in driveways lessthan 20 feet in length.
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Table 3-4: Residential Design Standards

Single Family Single Family Affached/ Multi-Family*

Detached* Condominium

Townhouse*

Building Scale & Intensity

Maximum Base 7 du/acre 7 du/acre 7 dulacre

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. 10 ft. 15 ft.

To Porch 5 ft. 5 ft. 10 ft.

To Garage ***5 ft.Or 20 ft. ***5 ft.or 20 ft. N/A

Minimum Side 5 ft. O or 10 ft. 10 ft.

Yard

Minimum Rear 10 ft. 10 ft. 10 ft.

Yard

*Cornices, canopies, eaves, chimneys, landings, or similar architectural features

may extend up to 3 feet into the required front and rear yard setback. These

features shallnot exceed 25% of the length of any building faqade.
** 15ft.adjacent to Leadership Parkway and Victory Lane.
***

Parking isprohibited in driveways lessthan 20 feet in length.
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Table 3-5: Permitted uses

P=Permitted By Right

SPR=Site Plan Review

SUP=Special Use Permit

TM=Tentative Map (Required for For Sale Residential Units)

Open Residential Village Mixed - Mixed

Space Commercial Use Residential

Land Use OS R VC MU MR

Designations:

Commercial Uses:

Bakery P P

Bar SUP

Barber Shop/Salon P P

Childcare Center P P

Coffee House P P

Copy Center P

Convenience Store SPR

Dance Studio P

Dental Office P

Drive Through SPR SPR

Facility(Food &

Beverage)

Farmer's Market, P P

Outdoor

(Ternporary)

Financial Institution P

w/ drive thru

FitnessCenter P

Florist P P

Freestanding P P

Automated Teller

Machine

General Personal P P

Service

General RetailStore P P

or Commercial Use

Other Than Listed
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Open Residential Village Mixed - Mixed

Space Commercial Use Residential

Household P

Goods, Light

Service, Repair &

Assembly

Ice Cream Shop P P

Laundry Drop Off/ P

P1ck Up

Medical Facilities/ P

Day Use Only

Office, Other P P

Than Listed

Pet store P P

Postal Annex P

Professional Office P P

Restaurant with P P

Alcohol Service

Restaurant P P

without Alcohol

Service

Veterinary P

Services

Wine Shop P P

Any use not listedin the land use category isnot allowed unless iiisconsidered

accessory to a listedpermitted use or isconsidered to be similarand/or compatible

with a listed use, to the satisfaction of the Zoning Administrator, per RMC

18.08.201(a)(4),as amended.

Residential uses:

Multi-Family P P P

Nursing Home/ P

Assisted Living SUP

Facility

Private Dorm P

Residential-Over- P/TM

Retail

Senior Housing SUP P
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Open Residential WIFq p Mixed - Mixed

Space breaWisiP Use Residential

Single-Family, TM TM TM

Attached/

Condominium

Townhouse

Single-Family, TM TM TM

Detached

Any use not listedin the land use category isnot allowed unless itisconsidered

accessory to a listedpermitted use or isconsidered to be similarand/or compatible

with a listed use, to the satisfaction of the Zoning Administrator, per RMC

18.08.201(a)(4),as amended.

Community Based Uses:

Cell Tower SPR SPR SPR SPR SPR

Renewable Energy P P P P

InstallationsAs An

Accessory Use Only

(i.e.Wind Turbines

and Solar Systems)

Library,Art Gallery P P

or Museum

Public Park or P P P P

Recreation Area

UtilityBox/Well P P P P P

House/Back Up

Generator/ Pump

House or Booster

Station

Any use not listedin the land use category isnot allowed unless itisconsidered

accessory to a listedpermitted use or isconsidered to be similarand/or compatible

with a listed use, to the satisfaction of the Zoning Administrator, per RMC

18.08.201 (a)(4),as amended.
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Land Use Definitions

Bakery

A business which sellsbaked goods and related items. Items sold on site

may be made at the facility.Catering ispermitted.

Bar

A business which sells alcoholic beverages for consumption on the

premises and authorizes the sale of alcoholic beverages, in originalsealed

or corked containers, for consumption off premises.

Barber Shop/Salon
A personal service establishment where hair is cut and other similar

services are provided.

Childcare Center

Any institution,business, or establishment in which children are received

and cared for any period of time with compensation. Accessory uses

may include offices,recreation areas, and parking.

Coffee House

A gathering place which serves coffee, tea and other beverages which

may or may not include a restaurant which does not exceed 2,000 square

feet, and sales of alcohol (ifany) do not exceed ten percent of gross

receipts.

Copy Center

A business specializing in custom reproduction of written or graphic

materials on a custom order basis for individuals or businesses. Typical

processes include, but are not limited to, photocopying, small offset

printing,blueprinting, and facsimile sending and receiving.

Convenience Store

A retailstore containing lessthan 5,000 square feet of gross floorarea that

is designed and stocked to sell primarily food, beverages, and other

household supplies to customers who purchase only a relativelyfew items

(in contrast to a "supermarket"). Itisdesigned to attract and depends

upon a large volume of stop and go traffic.Illustrativeexamples of

convenience stores are those operated by the "7-11" and "AM-PM"

chains. A store of less than 5.000 square feet, which deals primarily with

the retailsale of alcohol, would also be categorized as a convenience

store.Gas sales may be an accessory use to a convenience store.
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Dance Studio

A building open to the general public for the purpose of providing a

place for dancing where an admission is charged for the purpose of

making a profit.Thismay include instructionaldance classes.

Dental OMce

A building or portion of a building wherein services associated with the

dental profession are performed including: professional, laboratory,

clericaland or administrative operations.

Drive Through Facility(Food & Beverage)

A facilitywhere vehicles drive through to obtain food or services. Includes

stacking spaces and queuing lanes.

Dry Cleaners/ Pick Up & Drop Off

An establishment or business maintained forthe pickup and delivery of dry

cleaning and/or laundry without the maintenance or operation of any

laundry or dry-cleaning equipment or machinery on the premises.

Farmer's Market, Outdoor (Temporary)

Temporary or occasional outdoor retailsales of produce and or goods

from temporary stands. Allowed to operate between 7am and 7 pm,

subject to special activityrequirements of Title5 of RMC, as amended.

Financial Institution

A business establishment authorized to receive and safeguard money or

other valuables; lend money at interest;execute billsof exchange; and

provide other similarservices.

FitnessCenter

A facilityproviding exercise equipment, swimming facilities,game courts

and other similarfacilities.

Florist

A retailbusiness whose principal activityisthe sellingof plants which are

not grown on the site and conducting business within an enclosed

building.

Freestanding Automated TellerMachine

A freestanding machine where financial transactions may be performed;

not necessarily located within a financial institution.
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General Personal Service

A facilityfor the sale or provision of personal services. Typical personal

services include, but are not limited to, shoe repair,tailor,instructionalarts

studio, photography studio, custom and craft work studio, safe deposit

boxes, travel bureau, house cleaning services, weight reduction centers,

and other similaruses as determined by the administrator.

General RetailStore or Commercial Use, Other Than Listed

A facilityfor the retailsale of general merchandise to the public for direct

consumption and not for wholesale. Typical general merchandise

includes clothing and other apparel, equipment for hobbies or sports,

gifts, flowers and household plants, dry goods, groceries and

convenience and specialty foods, toys, furniture,books and stationery,

hardware, used goods, and other similar uses as determined by the

administrator.

Household Goods, Light Service, Repair & Assembly

A facilityin which household items, such as toasters, irons, tools and

vacuums are repaired or assembled and where allsuch items are stored

within a building or an inside storage area.

Ice Cream Shop
A business that primarily sellsice cream, the sale of other food and

beverages may be incidental to the primary use of selling ice cream.

Food can be sold for the consumption on or offsite.

Library,Art Gallery or Museum

A facilityor area for the acquisition, preservation, study, and exhibition of

works of artistic,historic,literaryor scientificvalue.

Medical Facilities,day use only

A medical office or outpatient facilitywhich isused only during the day,

and which does not provide overnight care.

Office, Other Than Listed

An office facilityother than specifically listed or defined elsewhere in

these definitions.

Pet store

A commercial establishment that sellspets and pet supplies.

3-14



Keystone Canyon Development standards Handbook

Postal Annex

A facilityconsisting 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 operations. "Office"

includes contractors and others who perform services off-siteonly ifmajor

equipment and materials are not stored at the site and fabrication or

similarwork isnot carried out on the site.

Public Park or Recreation Area

A park, playground, swimming pool or athletic field that not only serves

the residents in the area, but isopen to the general public.

Renewable Energy Installations(1.e.wind turbines & solar)

The use of various renewable energy sources including wind and solar as

an accessory use to any given primary use. Allrenewable installationswill

not exceed 55 feet in height except when located on buildings,in which

case the building and installationsshallnot exceed 75 feet in height.

Restaurant with Alcohol Service

A restaurant where alcoholic beverage drinks are prepared for service at

tables for consumption in connection with a meal served on the premises.

May include a lounge area where customers wait to be seated for a

meal. Alcoholic beverages can be purchased directlyfrom the bar but

not for off-premise consumption. Thismay include food pick-up orders for

off-siteconsumption. Outdoor dinning ispermitted.

Restaurant without Alcohol Service

A retailbusiness licensed to serve food and non-alcoholic beverages and

which utilizesa kitchen on the premises for food preparation with a

minimum floor area of 200 square feet. This may include food pick-up

orders for off-siteconsumption. Outdoor dinning ispermitted.

Veterinary Services

A business for the care and treatment of small animals and household

pets.
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Wine Shop

A business that sellswine and wine products, thismay include the sale of

food such as meats & cheeses as an accessory use and may include

indoor and outdoor wine tasting areas.

Any listeduse not defined in thisPUD shallbe subject to the definitions

contained in RMC 18.24.203, as amended.

Hours of Operation

The hours of operation for any non-residential use within the PUD shall be

limited to between the hours of 6:00 am and 11:00 pm unless otherwise

approved through the Special Use Permit process.

Architecture

Building Concepts

The building concepts within Keystone Canyon are based on traditional

stylesof Italianand Spanish architecture. Figures 3-4 through 3-8 illustrate

the stylesand architectural treatments to be used within the project. Each

planning area within the project shall have distinctcharm and identity

while maintaining the common aesthetic threads that bind the

community together.

A variety of architectural materials, colors, and even textures are

encouraged and shall be crucial elements of the Keystone Canyon

experience. Imaginative combinations of building materials shallbe used

to create unique designs and simultaneously provide individual identity

and character to each building. Combinations of building materials are

encouraged on each building elevation to provide varied texture and

graceful color transitions. All of these unique variations, when used

appropriately, enrich individual buildings, streetscapes and

neighborhoods. The use of varied street scenes willoffer a memorable,

unique and authentic architectural experience to both pedestrians and

motorists alike.

Building standards

Site and building design standards within the PUD willcomply with RMC

Article 111section 18.12.301, 18.12.302 and 18.12.305, as amended. All

future structures 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.

* 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 interestand be incorporated

into the architectural styleof the building and/or screening.
* Architectural elements must not end at the corner of a building and

shallwrap around the corner and extend to a logical terminus point

that isincorporated into the overall architectural design.
* Four (4)sided color elevations shallbe provided at the time of each

building permit.

Finalbuilding elevations willbe approved by the design review committee

and the Zoning Administrator. Approval by the DRC, does not constitute

cityapproval of individual project or planning area building elevations.

Building Materials

The following building materials shall be utilizedwithin the PUD. Other

materials may be introduced as appropriate for each architectural style

and to accommodate innovative design solutions. Final architectural

colors and materials shall be determined during the tentative map,

special use permit and/or site plan review process for each individual

planning area.

* Stucco and/ or cement plaster.
* Horizontal wood or fiber-cement siding.
* Board and batten wood or fiber-cement siding
* Wood or fiber-cement shingle siding
* Flatroof tiles

* Barrel or 5 tiles

* Wood shutters

* Wood or wrought iron railings
* Enhanced gable-end vents

* Wood or cement-plaster-over-foam brackets

* Wood, stucco, brick,or appropriate stone columns
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Figure 3-4: Conceptual Commercial Product (ve, MtJ)

Front Elevation

Rear Elevation

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

COnCOpfUOI Front StreetSCene

W

81

Conceptual Reor Streetscene

Typical Side Elevations
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Figure 3-6: Conceptual Multi-Family Product (MR, MU. R)

*
The finalmulti-familyproduct may or may not have a garage option
included inthe architecturaldesign.
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Figure 3-7: Conceptual Single-Family Attached Product (MR, Mu, R)

Front Elevation

Rear Elevation

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

Front Elevation

Duet Front Elevation

Duet Footprint
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Landscape Requirements

Landscape Design Character

The landscape design willcompliment 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

transitionbetween the commercial and the residentialcomponents.

Required Plans

Preliminary landscape plans must be included with the following

application requests:
* Tentative Map
* Special Use Permit

* SitePlan Review

At a minimum each plan willidentifyallareas to be landscaped including

total area required and provided , tree and shrub calculations, water

regime, and general types of landscaping proposed.

A finallandscape plan shallbe submitted with each application for a final

map or building permit. Final landscape plans shall be prepared and

sealed by a Nevada registered landscape architect.

The following are exempt from submitting a landscape plan:
* Individual single-family homes
*

Building permits forinteriorremodeling
* Permits such as, but not limited to, re-roofing, siding, temporary

power, change of electricalservice, change of furnace, addition of

interior plumbing, addition of interior electrical, fencing, on-

premises, and encroachment.

Landscape Requirements

Landscaping shallmeet or exceed the minimum standards established in

thisdesign standards handbook. A survey of the existinglandscaping and

slope restoration areas, as well as a phasing plan to restore any dead or

dying landscaping and/or restoration areas, shallbe included with the first

siteplan review, special use permit or tentative map. Alllandscaping and

screening standards not addressed in this PUD shall comply with RMC

18.12.1201-1212, as amended.
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Table 3-6: Minimum Landscape Requirements

Minimum Landscape Area Requirements

Village Commercial 20% The minimum front yard

Mixed Residential 20% setback, not including

driveways and sidewalks,
Mixed Use 20% shallbe comprised entirelyof
Residential 20%

landscaping, which shall be

credited toward compliance

with the % required

landscape area in thistable.

* One tree and sixshrubs shallbe provided for every 300 square feet

of required landscaped area
* Transitional disturbed slope areas located between formal

landscaped areas and natural undisturbed areas will be

revegetated in accordance with RMC 18.12.402, as amended.

* Allexistinglandscaping and slope restoration previously constructed

shall be restored to the original condition and maintained in

accordance with RMC and the requirements of thisHandbook.

*
Slopes adjacent to developed site areas shall be permanently

landscaped fora minimum of ten (10) feet.

* There shallbe 1 tree provided for every 600 square feet of disturbed

slope area and 5 shrubs per required tree in disturbed slope areas.

*
Landscaped areas adjacent to McCarran Blvd. may meander

between fifteen (15) feet and thirty (30) feet in width with an

average required width of twenty (20) feet. Trees planted at a rate

of one (1)tree per thirty(30) linearfeet with approval per NDOT.

* All required trees shall be a minimum two and one half (2.5)inch

caliper for deciduous trees and minimum six (6) foot in height for

evergreens as measured from finished grade after planting with a

minimum of 70% ten (10)foot in height.
* Shrubs shall be a minimum of 1 gallon and 5 gallon in size with no

more than 30 percent of total shrubs being comprised of 1 gallon

plantings.
* A minimum of one tree shall be planted every 30 feet on center

along any public streetfrontage (both sides).
* Parking islands shall have a minimum of one tree for each island

with the remaining area in shrubs, ground cover, grasses or seasonal

color.
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* Trees shall be placed so that no parking space willbe further than

75 feet from a tree.
*

Parking lotlandscape islands shallbe a minimum of 126 square feet

inarea and ten feet wide.

Trash, UtilityAreas and Mechanical Screening

Trash, utilityareas and mechanical screening shall be provided in

accordance with RMC 18.12.1208, as amended.

Disturbed SiteArea

Allsiteareas disturbed and leftundeveloped for a period of more than 30

days shall be stabilized by the application of a dust palliative. Disturbed

siteareas leftundeveloped for more than 90 days shallbe re-vegetated.

IrrigationRequirements

Allareas to be permanently landscaped shallbe provided with automatic

irrigationsystems. Shrub and tree plantings, including those trees in lawn

areas willbe provided with drip or trickleirrigation.

In general, ground cover planting areas shall be provided with drip

irrigation;however, small areas of unique ground cover plantings may be

provided with overhead sprinkler or drip-mist irrigation. All overhead

sprinklerirrigationshallbe designed with stream rotor type heads with low

trajectories or other features intended to provide effective coverage in

high wind areas. All sprinklers shall be equipped with wind sensor

technology to prevent unnecessary water loss.Allsprinklerheads shallbe

equipped with low precipitation rate nozzles to allow water infiltration.
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Irrigation scheduling shall follow adopted watering days and be

developed to be compatible with soils and other environmental

conditions. Irrigationsystems shall comply with the requirements of local

governing agencies with respect to connections and backflow

requirements.

Parking Standards

Table 3-7: Parking Requirements:

Land Use Category / Specific Use Minimum Off Street Parking

Type Requirement (1)(2)

Commercial Uses:

Bar 1 per 110 sq.ft.

Child Care Center 1 per 9 pupils

Convenience Store | 1 per 220 sq.ft.

Drive Through Facility(Food & 140 feet of off streetstacking

Beverage) area plus 1 per 110 sq.ft.of

restaurant space

Financial Institutions I per 275 sq.ft.

FitnessCenter 1 per 165 sq.ft.

General Commercial 1 per 220 sq.ft.

General Personal Service 1 per 220 sq.ft.

General Retail 1 per 220 sq.ft

Professional Office 1 per 275 sq. ft.

Medical Office 1 per 165 sq. ft.

Restaurant Low Volume 1 per 100 sq.ft.

(>1 hour service)

Restaurant High Volume 1 per 75 sq.ft.

(<1 hour service)

Residential uses:

Condominium/ Residential Over Retail 1 per studio: 1.5 per 1 bedroom: 2

per 2 & 3 bedroom: 3 per > 3

bedroom: 1 guest space per

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/ Residential Care 1 per 6 beds

Facility

Private Dorm 1 per bedroom: 1 guest space

per every 30 bedrooms
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Land Use Cafegory / Specific Use Minimum Off Street Parking

Type Requirement (1)(2)

Senior Housing/ Assisted LivingFacility .5 per unitwith 10ft.wide spaces

Single Family Attached/ Detached: 1 per bedroom; subdivisions with

Townhouse lotsizessmaller than 4000 sq.ft.

and no on street parking shall

provide 1 space of common off

street parking per every 4 unig

Community Based Uses:

Library/Art Gallery/ Museum 1 per 350 sq.ft.

Public Park/ Recreation Area 1 per 2,200 sq.ft.of land area

(1)Parking reductions may be allowed based on calculations from the

instituteof Transportation Engineers (ITE)Manual, Urban Land institute,

American Planning Association, or other analytical studies approved by

the city of Reno Zoning Administrator. Allparking reduction requests shall

be approved by the City of Reno Zoning Administrator. In order to reduce

the amount of impervious surface, parking above the minimum

requirement isdiscouraged.

(2)Bicycle parking isrequired at a rate of 1 space per every 15 automobile

spaces provided for alluses except single-family attached, single-family

detached, senior housing and nursing home/assisted livingfacilities.

Street sections

Three streetsections are proposed within the project. Street Section Type 1

represents the existing street section of a portion of Leadership Parkway

and allof Victory Lane. Street Section Type Iconsists of a 35 foot right-of-

way with a 5 foot sidewalk on one side, no parking and no parkway strips.

street Section Type 11represents the remaining portion of Leadership

Parkway and consists of a 30 foot right-of-way with sidewalk on one side,

no parking and no parkway strips. Street Section Type Illrepresents future

private rolled curb options which may be utilized in residential

developments located within the Keystone Canyon Planned

Development.
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Figure 3-9: Street sections
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Sidewalks, Pathways & Trails

There are two existingregional trailheads located adjacent to and within

the project boundary.

Figure 3-10: ExistingRegional Trailheads

An internal pedestrian network consisting of sidewalks, pathways and trails

will be provided to facilitate pedestrian circulation within the project.

Each individual planning area's pedestrian network shall be submitted

and approved during the required site plan review, special use or

tentative map process and constructed with each phase of development

of the planning area. The following criteriashall be incorporated into the

planning and design of the pedestrian network:

* The non-vehicular circulation system shall include sidewalks, multi-

purpose pathways and trailsto connect the active and passive

areas of the site. The system shall provide pedestrian and bicycle

connections to the various uses within the project.
* Allsidewalks and pathways outside of the public right-of-way shall

be located in a public use easement to provide public access

throughout the project.
* Where practical due to grading, pathways and trailsshallmeander

within open space and parkway areas. Abrupt or irregularcurves

and jogs should be avoided. The meandering aspect shall be

coordinated with sitegrading.
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* Internal site pathways may be used for maintenance access to

remote portions of the project.
* Sidewalks, pathways and trailsshallbe phased in accordance with

the development plan for each village and its associated

improvements.
* Where necessary, pedestrian bridge crossings willbe provided to

maintain easy access over drainage ways.
* Curb ramps shall be constructed wherever a sidewalk or pathway

crosses a curb. Curb ramps should occur as a natural extension of

the walkway, allowing pedestrians to pass from a walkway, down a

ramp and onto a street crossing without deviating from the

direction of the walkway or crossing. Crosswalks willalso be used to

allow connection to trailsthat bisect roadways.
* Sidewalks locations and requirements are as follows:

oA 5 foot sidewalk shall be located along the south side of

Leadership Parkway and along the east side of Victory Lane

for the full length of the streets. This sidewalk will be

constructed as each area develops.

o Sidewalk connections shall be provided to each village and

provide access to building entrances.
*

Pathway and traillocations and requirements are as follows:

0 Pathways shall be a minimum of 5 feet in width. Pathway

materials may vary depending on the intended use.

o Materials shall consist of asphalt, concrete, segmented

pavers or decomposed granite. Materials shall be

determined at time of building permit.

o Non improved surface trailsmay be utilized to provide

pedestrian access in areas of steeper terrain.

oA trailinventory plan for the entire project site shall be

included with the submittal of the firstsiteplan review, special

use permit or tentative map. The plan shall identify which

existing pedestrian and off road vehicle trails shall be

maintained and which trailsand associated scarin willnot

be utilizedas part of the future trailnetwork. The trailsand

scarring identified to be removed shall be restored and

revegetated by the KCMA. The plan shall also include a

timetable forthe completion of the proposed work.

o Trailhead location and associated directional signage

packages, willbe included with the trailinventory plan. Each

Trailhead shall include a mutt mitt station, trash receptacle,

bench, and picnic table.
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o Open view perimeter fencing or other acceptable means

shallbe installedalong the west and north project perimeters

to prevent unauthorized access to the adjacent public lands

as determined appropriate during the site plan review

process.

o improved surface pathways shall be utilized 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 be maintained by

the Master Association or other entity authorized by the PUD.

Signage

The project signage package consists of entry monument signs at both of

the project entrances to McCarran Boulevard at Leadership Parkway and

Victory Lane, entry signs at each individual village,wall signs and cohesive

directional signage throughout the project. Final location of each entry

monument sign shallbe determined with the associated siteplan review,

SUP or tentative map. All signs shall be constructed with materials and

colors compatible with the associated project building architecture and

consistent with the standards in Table 3-8 Sign Standards. Off-premises

advertising display structures (billboards)shallbe prohibited.

Table 3-8: Sign Standards*

Planning Maximum Sign Area Sign Area Letter

Area Height Freestanding; Wall Sign Height;

Freestanding Number of Illumination

Signs Allowed

Village 35 feet/ 250 square 1 square 5 feet;

Commercial 8 feet feet; I sign at foot of sign Alltypes

monument 35 feet, 2 signs area per

only at 8 feet linealfoot

Mixed Use 8 feet 125 square of business 4 feet;

monument feet;2 signs frontage; Alltypes

only each

business is

allowed a

minimum

of 40

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; 2 signs 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/a Ifoot;

Signage signs Indirect

*Entry monument signage and directional signage may encroach into the

open space designation with the approval of the city of Reno Zoning

Administrator.
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Figure 3-11: conceptual Entry Signage

Figure 3-12: Conceptual Village & Directional Signage

3-33



Keystone canyon Development standards Handbook

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 shallbe utilizedwithin the project and verifiedduring 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-streetlight source

shallconfine illuminationto Figure 3-13: Typical street Lighting
the site and protect

adjacent properties from

glare.
* Exterior lights shall not

blink, flash or change

intensity. Temporary

seasonal string lights are

allowed for a period not to ,-

exceed 60 days.
* Allsources of lightshall be

concealed and directed

downward. Parking lot,

walkway and area lighting

shall be directed

downward with no light

spillingoffsite.The lightsource shallbe kept as low to the ground as

possible while ensuring safe and functional levelsof illumination.

* Lighting shall be placed along primary pedestrian pathways, at

pedestrian bridge crossings,parks, and other special high use areas.

*
Lighting shall have a common design and color throughout the

development.
* Bollards shallhave a maximum height of 45 inches.

* Pedestrian lighting shall be spaced at intervals appropriate to

facilitatethe safety of pedestrians.
* A sitephotometric plan including lightingpole height, locations and

fixtures within each project shall be approved by the Zoning

Administrator priorto 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 siteplan 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 to the following standards:

* Two types of "Good Neighbor" wooden fencing (maximum height

of six (6) feet) shall be used throughout the project. Capped

fencing is required adjacent to the street frontage (Figure 3-14).

Dog eared fencing may be used to separate individual single-family

residentiallots (Figure 3-15).

Figure 3-14: Typical Fence Detail Adjacent to street Frontage

* Ifperimeter fencing isused for residentialuses located adjacent to

open space and/or trails,then open metal fencing may be used to

allow fora view of such amenities (Figure 3-18).
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* 42 inch split-railfencing may be used in open space corridors to

define/ delineate pathways and trails.Splitrailfencing may be

wood or concrete and must be approved by the Zoning

Administrator priorto construction.
* In all instances walls or fences which abut sidewalks or internal

streets shall be separated from the sidewalk by a minimum 3 foot

wide landscape strip.

Figure 3-15: Typical "Good Neighbor" Fence Detail

* AIIfront yard walls and fences shall be set back a minimum of two

feet (2')from the front facade of the home.

* Allwalls and fences shall maintain a uniform top horizontal plane.

When changes in elevation occur, walls and fences shall be

stepped in equal, vertical intervalswhere possible. No step should

exceed twelve inches (12") where feasible.
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Figure 3-16: Typical Metal Fence Detail
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* Chain linkmay 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 facilitiessuch as, but not limited to,

baseball backstops or tennis courts. Said fencing shallbe approved

by the Zoning Administrator prior to construction and included as

part of the siteimprovement permit.
* Barbed wire, plain exposed concrete block, and permanent chain

linkare prohibited.
* Walls shallbe located where necessary to provide privacy, security

and protection from roadway noise associated with arterialand

collector roadways, as determined necessary during the site plan

review process.
* Walls shallnot exceed sixfeet (6')in height, excluding non-rockery

retaining walls as required due to topography and subject to site

plan review, special use permit or tentative map approval as

applicable.

Walls shallbe constructed of masonry or other permanent, durable,

low maintenance decorative materials and be of a consistent

design throughout the project Figure 3-17.
*

Landscaped earth berms may be used to minimize wall height.
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Figure 3-17: Conceptual Wall Design

* Perimeter walls shall not exceed seventy-five linear feet (75')

without a change in wall planes and shall have pilasters at

maximum 50-foot intervals,at property corners or at changes in wall

planes Figure 3-18.

* Open view metal fencing shallnot exceed sixfeet (6')in height and

shall be constructed of decorative wrought iron, tubular steel,

simulated wood post and railor other similar quality materials as

approved by the Zoning Administrator Figure 3-16.

*
Open view fences may include a solidbase a maximum of two feet

(2')in height, with open fencing above the solidportion.
* All wall and fence components shall be included in the site

improvement plans and approved by the Zoning Administrator prior

to construction.
* All walls and fences shall comply with AASHTO standards as

applicable to maintain adequate sight distance requirements.

Allroadway walls shallbe coated with an anti-graffitiproduct.
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Figure 3-18: Conceptual "stepped" Wall Design

Green Building Practices

All individual projects located within the Keystone Canyon Planned Unit

Development will be encouraged to utilizeGreen Building Practices.

These Green Building Practices may include the use of known rating

systems such as Sierra Green Building Standards or Leadership in Energy

and Environmental Design (LEED) Standards. Green Buildings Practices

include but are not limited to the following:

* Use of On-site Renewable Energy
* Promotion of Alternative Transportation
* Best Management Practices

* Low Impact Development Standards that are not required by City

Code.
* Water EfficientLandscaping
* Innovative Wastewater Technologies
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* Water Use Reduction
* Materials Recycling
* Use of Regional Materials

* Use of Rapidly Renewable Materials
*

Light PollutionReduction

At such time as the City of Reno adopts any ordinances requiring Green

Building Practices they shall be utilized within the Keystone Canyon

Planned Unit Development based upon the effective dates of each

ordinance.
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Lynnette R. Jones Omee oftheCityClerk

CityClerk CentralCashieringG75)334-2032

(775)334-2030 ParkingTickets(775)334-2279
IonestGarenomov

BeverlyBeaty-Benadozn
DepuJCigClerk
075)334-2030

Beaty-BenadomB@reno.gov
FILED THIS DATE

BY:
CITY CLERK

December 16,2011

Tanamera Development,LLC

ATTN: KraigKnudsen

5470 Reno CorporateDrive

Reno,NV 89511

RE: CaseNo. LDCO9-00067 (KeystoneCanyon)- CertificationofHandbook

DearApplicant:

At a regularmeetingheldDecember 14,2011,theCityCouncilcertifiedtheKeystoneCanyon Planned

UnitDevelopment(PUD) StandardsHandbook. The amendments were tentativelyapprovedby theReno

CityCouncilon October12,2011.

InordertoeffectuatethePUD, theHandbook must be recordedattheWashoe CountyRecorder'sOffice

inaccordancewithNRS 278A.

incerely,

nnette ne

CityCle k

LRJ:bbb

xc: Community Development
TrafficDesignEngineer

TerryZeller,Parks,Recreation& Community Services

KEYCOM, LLC

ChrisBaker,Summit EngineeringCorporation

OneEastFirstStreetSecondFloor*P.O.Box7,Reno,NV 89504

www.reno.gov
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CityClerk CentralCashiering(775)334-2032

(775)334--2030 ParkingTickets(775)334-2279
tonesl(dkenosov

BeverlyBeaty-Benadom
c a 7 o a

DepayCigClerk

(775)334-2030

Beaty-BenadomB@reno.gov

October 13,2011
0 THIS DATE

Tanamera Development, LLC

ATTN: Kraig Knudsen

5470 Reno Corporate Drive

Reno, NV 89511

RE: Case No. LDCO9-00067 (Keystone Canyon)
-Zoning Text Amendment

Dear Applicant:

At a regularmeeting held October 12, 2011, and following a public hearing thereon,the City

Council upheld the recommendation of the Planning Commission and approved the requestfora

zoning textamendment to the Keystone Community Campus PUD (Planned Unit Development).

The changes consistof: (1) eliminating:(a)the 73,500 square foot Community Life Center

which contained a child care center for up to 250 children,a teen center,church facilities,

cafeteriaand resource center;(b)the 60,000 square foot recreationand aquaticcenter;(c)the

198,000 square foot worship/performing arts center; and (d) the Memorial Garden

(cemetery/funeralhome) uses;and (2)(a)increasingthe totalnumber of residentialunitsfrom a

maximum of 220 seniorunitsto 745 mixed residentialunitsconsistingof multifamily,single

family attached,singlefamily detached and seniorunitswith a densityof 7 to 18 dwelling units

per acre on 145.12 acres of the site;(b) allowing 10.9 acres of mixed residentialand

commercial uses; (c) establishing4.02 acres of Village Commercial uses; and (d) providing

141.6 acres of Open Space. This isalso a projectof Regional Significanceas itwillgenerate

more than 187,500 gallonsper day (GPD) of sewage (632,532 gpd estimated);and createmore

than 625 housing units(745 proposed). The 1101.6 acre siteislocatedalong the north side of

North McCarran Boulevard and extends +4,200 feet to the west of the North McCarran

Boulevard/Leadership Parkway intersectioninthe PUD zone.

The zoning text amendments to the PUD will become effectivesubjectto approval of the

Projects of Regional Significance by the Regional Planning Agency and compliance with

Condition A, as follows:

A. Approval of the amendment to Keystone Canyon Design Guidelines is subjectto the

modificationsof the Handbook as noted in ExhibitA, the additionto the PUD Handbook

of the Conditions contained in Exhibit B and any modificationsmade by the Planning

Commission and City Council attheirrespectivepublichearings.All revisi
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Tanamera Development, LLC

Case No. LDCO9-00067 (Keystone Canyon)
October 13,2011

Page 2

additionsshallbe incorporatedintothe Design Guidelines Handbook and submitted to

staffinboth paper and two electronicversions(Word and PDF) forreview withintwo (2)

months of the date of Regional Planning approval of the Projects of Regional

Significance.The PUD amendment shallbe approved and certifiedby the City Council

and recorded within four (4) months of the date of Regional Planning'sapproval of the

Projectsof Regional Significance. Failureby the applicantto conform to eithertime

deadlineshallrenderthisapprovalnulland void.

Sincerely,

ynne .J s

City e

LRJ:bbb

xc: Community Development
TrafHeDesignEngineer

TerryZeller,Parks,Recreation& Community Services

KEYCOM, LLC

ChrisBaker,Summit EngineeringCorporation

One EastFirstStreet,SecondFloor*P.O.Box7,Reno,NV 89504

www.reno.gov



ExhibitB Conditions ofApproval

1. Priorto the approval of each permit or finalmap, the applicant shall have an

approved Sewerage Report inaccordance with the Public Works Design Manual.

Adequate access shallbe provided for allsanitarysewer improvements per the

Public Works Design Manual. All required on-site and off-sitesanitarysewer

improvements necessary to serve the project shall be complete and functional

priorto the issuance of any certificateof occupancy.

2. Allproposed on-sitesewer facilitiesand improvements shallbe privatelyowned
and maintained and shallbe designed and constructed, with adequate access, in

accordance with the City'sminimum standards as set forth in the Public Works

Design Manual.

3. Priorto the approval of each permit or finalmap, the applicant shallhave an

approved Hydrology Report addressing on-siteand off-sitestorm water flows and

facilitycapacitiesforthe pre-development and post-development siteconditions.

4. On-site storm water management facilitiesand appurtenances willbe privately
owned and maintained. Adequate maintenance access shallbe provided forall

storm water management improvements per the Public Works Design Manual.

5. Site circulationdesign, trafficcontroldevices, and operational characteristicsof

the site accesses, common use driveways, on-site drive aisles,emergency
accesses, fireaccess lanes, pedestrian routes, sidewalks, and parking areas

shallbe inaccordance with the PublicWorks Design Manual and shallmeet with

the approval of the CityFireand Community Development Departments.

6. The applicant shall provide sidewalks and demonstrate accessible and ADA

compliant pedestrian routes from alladjacent public rights-of-wayto the on-site

buildings.

7. Priorto the approval of each permit or finalmap, the applicant shalldemonstrate

adequate streetlightingexistsor shallpropose streetlightingin accordance with

Citystandards forthe projectentrances and adjoiningproperties.

8. Prior to the approval of each permit or finalmap, the applicant shall have a

current City,RTC, and NDOT approved trafficstudy for the project. This study
shall evaluate background and project trafficpatterns, site accesses, and

pedestrian routes and review of the roadway capacities, intersectionlevelsof

service for the roadway network included in the project. Prior to issuance of a

certificateof occupancy for each phase, the applicant shall have all

recommended roadway or intersectionimprovements completed.
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9. Priorto approval of each permit or finalmap, the applicantshallprovide 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 inaccordance with RTC's requirements priorto the approval of any
certificateof occupancy to the satisfactionof the Community Development

Department staff.

10. Priorto approval of each permit or finalmap, the applicant shalldemonstrate all

necessary on-site and off-siteeasement vacations, relocations,and grants are

complete or in place. These easements include,but are not limitedto; project

construction,site access and cross access, utilityaccess, emergency access,
maintenance access, sewer lines, surface drainage, storm drains, irrigation

ditches,and utilityimprovements. All required access, sewer, storm drainage.
and utilityimprovements shall be constructed prior to the issuance of any
certificatesof occupancy.

11. Prior to approval of each permit or finalmap, the applicant shall have plans

approved and shall obtain associated encroachment and excavation permits.

Additionally,the applicant shall provide necessary dedications for rights-of-way
and/or public use easements for the roadway, sidewalk, and pedestrian ramp

improvements proposed along each projectfrontage.

12. Priorto the approval of each permit, the applicant shall have a preconstruction

meeting and an approved Construction Management Plan. This plan shall

include provisions foron-siteand off-siteconstructionmaterialstorage,employee

parking and construction activityphasing and staging. The plan shallalso depict
the proposed construction transportationand delivery routes within the project

vicinity.Access to adjacent businesses and properties shall be maintained

during construction.

13. Prior to approval of each permit or finalmap, the applicant shall develop a

rehabilitationplan in conjunction with requirements established by engineering
staffto determine the extents and nature of upgrades, repairs,renovations, or

reconstructionof the pavement structureand surface for the roadways identified

as construction transportationand delivery routes within the projectvicinityas

depicted in the Construction Management Plan and allupdates thereto. The

rehabilitationplan shall establish milestone trafficgenerating occupancies for

completion of the required roadway rehabilitation.Prior to the issuance of any
certificateof occupancy associated with the improvements required by the

rehabilitationplan, the applicant shall complete all pavement structure and

roadway surface improvements necessary to sustain minimum roadway
functionalclassificationswithinthe projectvicinityresultingfrom constructionand

project trafficimpacts. The applicant shall replace all roadway markings and

stripingaffectedor displaced by the pavement improvements.
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14. Priorto the approval of each permit or finalmap, the applicant shallcomply with

the Quality Assurance Program as set forthinthe Public Works Design Manual,

Chapter VI, titles"Inspection,Testing and Verification"and "QualityAssurance

Program."

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

16. Priorto approval of each permit or finalmap, the applicant shallhave a siteplan
review and obtain approval of finalgrading plans.

UtilityCorridor Setbacks

17. AD buildingand siteimprovements proposed adjacent the onsite utilitycorridors

shall be consistent with the utilitycorridorset backs contained in the Truckee

Meadows Regional Plan.

Emergency Access Gate

18. Priorto approval of the firstsiteplan review or tentativemap as applicable,the

applicant shall have plans approved to installan emergency access gate at or

near the south end of Leadership Parkway to the satisfactionof City Fire staff

and in consultation with US Forest Service staff.The type of gate, its'location,

ownership, maintenance responsibilityand operational characteristicsshallalso

be determined.

CulturalResources

19. At least 48 hours prior to any initialground disturbance, the project

representatives shall notify the Reno-Sparks Indian Colony (RSIC) Cultural

Resources Program (775) 785-1363 inorder forthe Colony to provide a qualified
Native American monitor, at the Colony's expense, to be on siteduring any and

all initialground disturbance for the purpose identifyingany unanticipated

discovery of culturalresources.

Ifany Native American culturalresources are discovered during the initialground
disturbance activityor anytime thereafter,the monitor willbe allowed to inspect
allculturalresources (along with the qualifiedprojectstaffand archaeologist)and

the siteto determine the extent of the discovery.

The RSIC isrequesting there be no scientificstudy or destructiveanalysison any
culturalitems or human remains that are discovered or removed from this

proposed projectsite.

Notwithstanding applicable laws, the RSIC willhave the opportunity to remove

and secure ownership of any Native American culturalresources forthe purpose
of preservation and education.

LDCO9-00067(KeystoneCanyon)-VAK-ExhibitB.doc



Discovery of Human Remains

20. In the event that Native American human remains and associated funerary

objects are discovered, the RSIC CulturalResource Program (775) 785-1363 will
be notifiedwithinone (1)hour of discovery.

The RSIC CulturalResource Program willbe a part of the initialand subsequent
discussions with any State, County, Federal and local representatives of any
unanticipated discovery of human remains and associated funerary objects.

In the event that Native American human remains must be recovered or

removed, the RSIC respectfullyasks authorization to take care of this in a

culturallysensitive manner, abiding by allState, Federal and Triballaws. This
willensure the RSIC's spiritualand culturalresponsibilityand respect to the
human remains. This willalso address confidentialityof the reburial.
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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 parcelsof land locatedwithinthe South Half of Section33 and withinthe Southwest

Quarter of the Southwest Quarterof Section34,Township 20 North, Range 19 East,being

more particularlydescribedas follows:

Beginning atthe South Quartercomer of saidSection33;

thence along the South boundary of saidSection33 North 89012'06" West a distance

of 1306.32 feettothe Southwest cornerof Parcel 142 as shown on Record of Survey

Map 1071, FileNumber 464356, of theOfficialRecords of Washoe County, Nevada;

thence along theWest boundary of saidParcel142 North 00046'39" East a distanceof

1347.66 feettotheNorthwest comer of saidParcel 142;

thence along theNorth boundary of saidParcel 142 South 89014'43"East a distanceof

1308.97 feettotheNorthwest cornerof ParcelA as shown on ParcelMap 3511, File

Number 2341361, of saidOfficialRecords;

thence along theNortherlyboundary of saidParcelA South 89011'49"East a distance

of 1476.28 feet;

thence South 22048'03" East a distanceof 505.58 feet;

thence South 89007'16"East a distanceof 147.88 feettotheNorthwest cornerof

Parcel 1 as shown on ParcelMap 2668, FileNumber 1638210, of saidOfficial

Records;

thence along theNorth boundary of saidParcel 1 South 89008'57"East a distanceof

779.19 feettotheNortheast comer of saidParcel 1;

thence along theEast boundary of saidParcel 1 South 01005'53" East a distanceof

32.36 feettotheNorthwest comer of ParcelD of saidParcelMap 3511;

thence along theNorth boundary of saidParcelD South 89'07'32"East a distanceof

375.00 feettotheNortheast cornerof saidParcelD;

thence along theEasterlyboundary of saidParcelD South 11056'49"East a distance

of 288.09 feettothe Southeasterlycornerof saidParcelD;

thence along the Southerlyboundary of saidParcelD South 78009'24" West a distance

of 47.33 feetto a pointon theright-of-wayof Leadership Parkway as shown on

Dedication TractMap 3980, FileNumber 2569662, and modified by Document

Numbers 2797035, 2797036, 2797037 and 2962327 of saidOfficialRecords;

thence along saidright-of-wayfrom a tangentwhich bearsNorth 12014'40"West,

along a circularcurve to the leftwith a radiusof277.00 feetand a centralangleof

14008'53"an arelengthof 68.40 feet;

thence along a tangentcircularcurve tothe leftwith a radiusof 193.00 feetand a

centralangle of 28014'34" an arelengthof 95.14 feet;

thence North 54038'07" West a distanceof 37.04 feet;

thence along a tangentcircularcurve totheleftwith a radiusof 265.00 feetand a

centralangleof 36025'41" an arelengthof 168.48 feet;



thence South 88056'l2" West a distanceof 402.04 feet;

thence along a tangentcircularcurve tothe leftwith a radiusof 815.00 feetand a

centralangle of 16028'03"an arelengthof 234.24 feet;

thence South 72028'O9" West a distanceof 305.76 feet;

thence along a tangentcircularcurve to therightwith a radiusof 785.00 feetand a

centralangle of 07049'21" an arelengthof 107.17 feet;

thence South 80017'30"West a distanceof 333.63 feet;

thence along a tangentcircularcurve tothe rightwith a radiusof 585.00 feetand a

centralangle of 40042'29" an arelengthof 415.63 feet;

thence North 59000'02" West a distanceof 376.90 feet;

thence along a tangentcircularcurve tothe leftwith a radiusof 315.00 feetand a

centralangle of 29031'38" an arelengthof 162.33 feet;

thence North 88031'41" West a distanceof 63.49 feet;

thence along a tangentcircularcurve to therightwith a radiusof285.00 feetand a

centralangle of 57008'15" an arelengthof 284.21 feet;

thenceNorth 31023'26" West a distanceof 216.76 feet;

thence along a tangentcircularcurve tothe leftwith a radiusof 315.00 feetand a

centralangle of 105005'20" an arclengthof 577.76 feet;

thence South 43031'l5" West a distanceof 1061.15 feet;

thence along a tangentcircularcurve totherightwith a radiusof24.00 feetand a

centralangle of 60'17'29" an arelengthof 25.25 feet;

thence from a tangentwhich bearsNorth 76011'00" West, along a circularcurve tothe

leftwith a radiusof 61.00 feetand a centralangle of 305019'36" an arelengthof

325.07 feet;

thence from a tangentwhich bearsNorth 21030'52" West, along a circularcurve tothe

rightwith a radiusof 24.00 feetand a centralangle of 65002'07" an arelengthof 27.24

feet;

thenceNorth 43031'15" East a distanceof 1057.92 feet;

thence along a tangentcircularcurve totherightwith a radiusof285.00 feetand a

centralangle of 105005'20" an arelengthof 522.73 feet;

thence South 31023'26" East a distanceof 216.76 feet;

thence along a tangentcircularcurve tothe leftwith a radiusof 315.00 feetand a

centralangle of 57008'15" an arelengthof 314.13 feet;

thence South 88031'41"East a distanceof 63.49 feet;

thence along a tangentcircularcurve tothe rightwith a radiusof 285.00 feetand a

centralangle of29031'38" an arelengthof 146.87 feet;

thence South 59000'02"East a distanceof 376.90 feet;

thence along a tangentcircularcurve tothe leftwith a radiusof 615.00 feetand a

centralangle of 40042'27" an arelengthof 436.95 feet;

thenceNorth 80017'30" East a distanceof 328.27 feet;

thence South 09042'30" East a distanceof 5.00 feet;

thence from a tangentwhich bearsNorth 80017'30" East,along a circularcurve tothe

rightwith a radiusof 14.00 feetand a centralangle of 78015'33"an arc lengthof 19.12

feet;

thence with a non-tangentlineNorth 68033'O2" East a distanceof 5.00 feet;
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E thence from a tangentwhich bearsSouth 21o26'57" East,along a circularcurve tothe

leftwith a radiusof 215.00 feetand a centralangle of 51059'18" an arelengthof

195.08 feet;

thence South 73026'15" East a distanceof 100.00 feet;

thence along a tangentcircularcurve tothe rightwith a radiusof 185.00 feetand a

centralangle of 32019'O9" an arelengthof 104.35 feettothe intersectionof the

Northerlyright-of-wayof North McCarran Boulevard;

thence along saidNortherlyright-of-waywith a non-tangentlineSouth 50033'll"

West a distanceof 522.81 feetto a pointon the South boundary of saidSection33;

thence along saidSouth boundary North 89009'50" West a distanceof 635.05 feetto

the Southeastcornerof ParcelA of saidParcelMap 3511;

thence along the South boundary of saidParcelA North 89009'50"West a distanceof

1012.00 feettothePoint of Beginning.

TOGETHER WITH, two parcelsof landbeing portionsof ParcelD of ParcelMap 3511, File

Number 2341361, and Parcel1 of ParcelMap 2668, FileNumber 1638210, ofthe Official

Records of Washoe County, Nevada, situatedwithinthe SoutheastQuarterofthe Southeast

Quarter of Section33 and withinthe Southwest Quarter of the Southwest Quarterof Section

34,Township 20 North, Range 19 East,MDM, being more particularlydescribedas follows:

Beginning atthe Southeastcornerof saidParcel 1 from which the South Quarter

cornerof saidSection33 bearsSouth 80032'31" West a distanceof 2650.81 feet;

b thence along the Southerlyboundary of saidParcel 1 South 78009'42"West a distance

of 108.96 feet;

thence North 89007'50" West a distanceof 353.18 feet;

thenceNorth 34042'37" West a distanceof 144.59 feet;

thence South 55056'10"West a distanceof 100.00 feet;

thence South 34003'50" East a distanceof 187.02 feet;

thence South 78009'47" West a distanceof 11.92 feettoa pointon theright-of-wayof

Leadership Parkway as shown on Dedication TractMap 3980, FileNumber 2569662,

and modified by Document Numbers 2797035, 2797036, 2797037 and 2962327 of

saidOfficialRecords;

thence along saidright-of-wayfrom a tangentwhich bearsNorth 38042'41" West,

along a circularcurve to the leftwith a radiusof 220.01 feetand a centralangle of

34043'34" an arelengthof 133.35 feet;

thence North 73o26'15" West a distanceof 100.00 feet;

thence along a tangentcircularcurve totherightwith a radiusof 179.99 feetand a

centralangle of47047'07" an arclengthof 150.11 feet;

thence from a tangentwhich bearsNorth 27032'23" West, along a circularcurve tothe

rightwith a radiusof 14.00 feetand a centralangle of 103025'47"an arclengthof

25.27 feet;

thence along a tangentcircularcurve tothe leftwith a radiusof 820.00 feetand a

centralangle of 03025'15" an arclengthof 48.96 feet;

thence North 72o28'O9" East a distanceof 305.76 feet;



thence along a tangentcircularcurveto therightwith a radiusof 780.00 feetand a

centralangle of 16028'03"an arelengthof 224.18 feet;

thence North 88056'l2" East a distanceof402.04 feet;

thence along a tangentcircularcurve totherightwith a radiusof 204.00 feetand a

centralangle of 65004'34" an arelengthof 231.70 feet;

thence South 25059'14" East a distanceof 22.16 feet;

thence along a tangentcircularcurve totherightwith a radiusof 218.00 feetand a

centralangle of 13038'03" an arclengthof 51.88 feetto a pointon the Southerly

boundary of saidParcelD;

thence along saidSoutherlyboundary with a non-tangentlineSouth 78009'24" West a

distanceof 343.67 feetto thePointof Beginning.

TOGETHER WITH, a median islandparcellocatedwithin theWesterly cul-de-sacof

Leadership Parkway as shown on DedicationTractMap 3980, FileNumber 2569662, and

modified by Document Numbers 2797035, 2797036, 2797037 and 2962327 of saidOfficial

Records, situatedwithinthe SoutheastQuarterofthe Southwest Quarterof Section33,

Township 20 North, Range 19 East,being more particularlydescribedas follows:

Beginning ata pointon the Centerlineof saidLeadership Parkway from which the

South Quartercornerof saidSection33 bearsSouth 71054'07"East a distanceof

1221.07 feet;

thence from a tangentwhich bearsSouth 51o55'l9" East,along a circularcurve tothe

rightwith a radiusof 24.00 feetand a centralangle of 176033'42"an arelengthof

73.96 feet;

thence along a tangentcircularcurve totherightwith a radiusof 24.00 feetand a

centralangle of 183026'18" an arclengthof 76.84 feettothe Pointof Beginning.

Said thirteenparcelscontainan areaof approximately 101.65+ acres.

BASIS OF BEARINGS: Nevada StatePlane CoordinateSystem West Zone, (NAD 83/94).
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KEYSTONE CAMPUS P.U.D.

TRAFFIC ANALYSIS

EXECUTIVE SUMMARY

The proposed Keystone Campus P.U.D. islocatedintheCityofReno,
Nevada. The projectsite

is

locatednorthof McCarran Boulevard (SR-651) and-viestof Keystone Avenue. The projectsite
is

currentlyundeveloped land.The purpose of thisstudyisto address
the project'simpactuport

the

adjacentstreetnetwork.
The McCarran Boulevard intersectionswith Keystone

Avenue/ Leadership

Parlavay and Victory Lane have been identifiedfor intersectioncapacityanalysis.
The key

roadways inthevicinityofthe sitehave been
identifiedforroadway capacityanalysis.

The proposed Keystone Campus P.U.D. development will include the constructionof 415

condominium units,330 attachedseniorhousing units,
+ 22,000 square feetof retailbuilding,

+

22,000 square.feetof officebuilding and 3- 3,000 square feet of high tum-owit (sit-down)

restaurant.The -projectisexpected
to generate5,403 avera'gedailytrips

with 324 tripsoccufring

duringtheAM peak hour and 422 tripsoccurringduring
thePM peak hour.

Trafficgeneratedby Keystone Campus P.U.D. willhave some impact on the adjacentstreet

v& network.The followingrecorranendationsaremade
tomitigateprojecttraff

isimpacts.

Itisrecommended thatany requiredsigning,striping,
ortrafficcontrolimprovements comply with

City ofReno andNevadaDepartment ofTransportationrequirements.

Itisrecommended thata trafficsignalbe installedattheMcCarran Boulevard/KeystoneAvenue/

LeadershipPadovay intersectionwhen warranted.

Itis reconunended thatthe leftturn pocket atthe west approach of the McCarran Boulevardl

Keystone Avenue/Leadership Parkway intersectionbe lengthenedto providea miniminu of 390

feetof storage/decelerationlength
and the eastapproachbe improved toincludeatiexclusiveright

turnlanewith a minimum of 390 feetof storage/decelerationlengthinorderto
serveexistingplus

projecttrafficvolumes.

Itisreconuuended thattheleftturnpocket atthewest approach
ofthe McCarran Boulevard/Victory

Lane intersectionbe lengthenedto provide a
minimum of 390 feetof storage/decelerationlength

and the eastapproach be improved to includean excluslirerightturnlanewith
a minimum of 290

feetof decelerationlengthinordertoserveexistingplus
projecttrafficvolumes.

It is recommended thatthe projectinterior
streetsand parkingbe

constructedper City of Reno

a requirements.

SOLAEGUI ENGINEERS, LTD.
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INTRODUCTION

STUDY AREA

The proposed Keystone Campus P.U.D. development islocatedinthe City of Reno, Nevada. The

projectsiteislocatednorth of McCarran Boulevard (SR-651) and west of Keystone Avenue. The

locationof theprojectsiteisshown inFigure1.The purpose of thisstudy istoaddresstheproject's

impact upon the adjacentstreetnetwork.The McCarran Boulevard intersectionswith Keystone

Avenue/Leadership Parkway and Victory Lake have been identifiedfor intersectioncapacity

analysis.The key roadways in the vicinityof the sitehave been identifiedforroadway capacity

analysis..

EXISTING AND PROPOSED LAND USES

The projectsiteis currentlyundeveloped land.Adjacent land includesundeveloped land to the

north and west,singlefamily dwellingunitsto the eastand residentialdevelopment to thesouth.

The proposed Keystone Campus P.U.D. development-will include the constructionof 415

condominium units,330 attachedseniorhousing units,& 22,000 square feetof retailbuilding,&

22,000 square feet of officebuildingand 0- 5,000 squate feet of liighturn-over(sit-down)
restaurant.

EXISTING AND PROPOSED ROADWAYS AND INTERSECTIONS

McCarran Boulevard (SR-651) is a four-laneroadway with two lanes in each directionin the

vicinityof the site.The speed limitispostedfor 50 miles per hour irithevicinityof theproject
site.Roadway improvements includecurb,gutterand gravelsidewalkson both sidesofthe street

except for curb,gutterand a concretesidewalk on north side of the streetbetween Leadership

Parkway and VictoryLane, bike laneson both sidesof the streetand a raisedcentermedian with

leftturnpocketsatmajor intersections.

Keystone Avenue is a two-lane roadway with one lane in each directionsouth of McCa1-ran

Boulevard. The speed limitisnot posted:Roadway improvements generallyincludecurb,glitter

and sidewalksoh theeastsideofthestreetand curb and gutterorithewest sideofthestreet.

Leadership Parlavay is a two-lane roadway with one lane in each directionnorth of McCarran

Boulevard. The speed limitis posted for 25 miles per hour. Roadway improvements generally

-includecurb,gutterand sidewalkson the.westsideofthestreet,curb and gutteron theeastsideof

thestreetand a shortsectionofraisedmedian nearMcCarran Boulevard. .

Victory Lane isa two-laneroadway with one laneineach directionnorthof McCarran Boulevard.

The speed limitisposted for 25 miles per hour.Roadway improvements generallyincludecurb,

gutterand sidewalkson the eastsideof1hestreetand curb and getteron thewest sideofthestreet.

SOLAEGUI ENGINEERS, LTD. 4
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The McCarran Boulevard/Keystone Avenue/Leadership Parkway intersectionis an unsignalized /

) four-legintersectionwith stop sign controlatthe north and south approaches.The eastand west 2

approaches each containone lefttum lane,one through laneand one sharedthrough-rightturnlane.

The north approach containsone leftturnlane and one sharedthrough-rightturnlane.The south

approach containsa singlelanefrom which allmovements aremade.

The McCarran Boulevard/VictoryLane intersectionisan unsignalized"T" intersectionwith stop

sign controlatthe northapproach.The west approach containsone leftturnlaneand two through

lanes.The eastapproach containsone through lane and one sharedthrough-rightturnlane.The

northapproach containsa singlelanefrom which allmovements aremade.

TRIP GENERATION

In order to assessthe magnitude of trafficimpacts of the proposed development on the key

roadways and intersections,tripgenerationratesand peak hours had to be determined.Trip

generationrateswere obtainedfrom the Seventh EditionofITE Trip Generation (2003)forLand

Use 230: ResidentialCondominium/Townhouse, Land Use 252: ElderlyHousing-Attached,Land

Use 820: Shopping Center,Land Use 710: General OfficeBuilding and.Land Use 932: High

Turnover (Sit-Down)Restaurant.

Per ITE, intemal capture is appropriatefor mixed use developments. Accordingly,an intemal

capturerateof 5% was appliedtotheprojecttrips.

Chapter 5 of the ITE Trip Generation Handbook Providesguidelinesforquantifyingpass-bytrips

for shopping centerand high turnoverrestaurant.Pass-bytripsaremade as intermediatestopson

the way from an originto a primary tripdestinationand are attracteddirectlyfrom the adjacent

streettrafficstream.The 1TE Trip GenerationHandbook indicatesthat34% of thePM peak hour

tripsgeneratedby the shopping centerland-usearepass-bytrips.AM peak hour pass-byratesare

typically10% lessthan the PM peak hour pass-by rates.A pass-by rateof 24% was therefore

assumed fortheAM peak hour.33% oftheAM peak hour tripsand 43% ofthePM pealthourtrips

generatedby thehigh turnoverrestaurantlanduse arepass-bytrips.

Trips generatedby theproposed development were calculatedforthepeak hours between 7:00and

9:00 AM and 4:00 and 6:00 PM, which correspondtothepeak hours of adjAcentstreettraffic.The

tripgeneration.worksheetisincludedin the Appendix. Table 1 shows a summary of the average

dailytraffic(ADT) volumes and peak hour volumes generatedby theproposed development.

SOLAEGUI ENGINEERS, LTD. 6



TABLE 1

TRIP GENERATION

AM PEAK HOUR PM PEAK HOUR

LAND USB ADT IN OUT TOTAL IN OUT TOTAL

Condominium

415DwellingUnits 2,432 29 154 183 145 71 216

ElderlyHousing
-Attached

330OccupiedDwellingUnits 1,148 13 13 26 23 13 36

ShoppingCenter

22,000SquareFeet
945 14 9 23 40 43 83

Pass-by-Reduction
-274 -3 -3 -6

--14 -14 -28

New Trips
671 11 6 17 26 29 55

GeneralOfficeBuilding

22,000SquareFeet
242 30 4 34 6 27 33

HighTurnover(Sit-Down)
Restaurant

5,000SquareFeet
636 30 28 58 33 21 54

Pass-by-Reduction
-242 -10 -10 -20 -12 -12 -24

New Trips
394 20 18 38 21 9 30

TOTAL TRIE GENERATION 5,403 116 208 324 247 175 422

TOTAL PASS-BY TRIPS -516 -13 -13- -26 -26 -26 -52

TOTAL NEW TIUPS 4,887 103 195 298 221 149 310

TRIP DISTRIBUTION AND ASSIGNMENT

The distributionof the projecttraffic
to the key intersectionswas based upon existingpeak hour

trafficpatternsand
the locationsof attractionsand productions

in the area.The anticipated

directionsof approach areshown in Figure2. The projecttrips
were subsequentlyassigned

to the

key intersectionsbased on thesedirectionsof approach.Figure
3 shows thepeak hour projecttrip

assignmentduring
theAM and PM peak hours.

EXISTING AND PROJECTED TRAFFIC VOLUMES

Existing AM-and PM peak hour trafficvolumes at the key intersectionswere obtainedfrom

trafficcountstaken duringJuly,2008. Figure 4 shows theexistingAM and PM peak hour traffic

volumes atthe key intersections.Figure5 shows theexistingplusproject
trafficvohunes atthekey

intersectionsfor the AM and PM peak hours.The existingplus projecttraffic
volumes were

obtainedby adding trafficgeneratedby
theprojecttotheexisting

trafficvolumes.
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Figures 6 and 7 show the AM and PM peak hour trafficvolumes atthe key intersectionsforthe

2018 backgi-oundand background plus projectscenarios,respectively.Figures
8 and 9 show the

AM and PM peak hour trafficvolumes at the key intersectionsfor the 2030 background and

background. plus projectscenarios,respectively.Figures 10 and 11 show the AM and PM peak

hour trafficvolumes atthe key intersectionsforthe 2040 background and background plusproject

scenarios,respectively.Figure 12 shows the 2018, 2030 and 2040 background and background

plusprojectaveragedailytrafficvolumes on thekey roadways.

The 2018, 2030 and 2040 background and background plusprojectaverage dailytrafficvolumes

on the key roadways and the AM and PM peak hour turningmovement volumes attheMcCarran

Boulevard/Keystone Avenue/Leadership Parkway intersectionwere obtained directlyfrom the

Regional TransportationCommission's trafficforecastingmodel. The RTC's modeling data is

includedin theAppendix. The RTC turningmovement datadoes not show futurepeak hour traffic

volumes at the north leg of the McCarran Boulevard/Keystone Avenue/Leadership Parkway

intersectionand thereforeexistingand existingplus projectvolumes were used for these

movements for the future1mokground and background plus projectscenarios,respectively.
The

2018, 2030 and 2040 background and background plus projectAM and PM peak hour tuming

movement volumes attheMcCatran lioulevard/VictoryLane intersectionwere estimatedbased on

the tuming movement volumes attheMcCarran Boulevard/KeystoneAvenue/LeadershipParkway-

intersectionand theprojecttripassignment.

INTERSECTION CAPACITY ANALYSIS

The key intersectionswere analyzed forcapacitybased on procedurespresentedin the Highway

Capacity Manual (2000),prepared by the TransportationResearch Board, forunsignalizedand

signalizedintersections.

The resultof capacity.analysisisa levelof service(LOS) ratingforeach signalizedintersectionor

unsignalizedintersecHonminor movement. LOS is a qualitativemeasure of trafficoperating

conditionswhere a lettergrade "A" through "F",correspondingtoprogressivelyworsening
traffic

operation,isassignedtotheintersectionorminor movement.

The Highway CapacityManual defineslevelof serviceforstopcontrolledintersectionsinterms
of

computed or measured controldelayforeach minor movement. Level of serviceisnot definedfor

theintersectionas a whole. The unsignalizedintersectionLOS criteriaareshown inTable2.

SOLAEGUI ENGINEERS, LTD.
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TABLE 2

LOS CRITERIA FOR UNSIGNALIZED INTERSECTIONS

LEVEL OF SERVICE DELAY RANGE (SEC/VEH1

A . 10

B >10 and15

C >15 and25

D >25 and35

E . >35 and550

F >50

The "levelof service"forsignalizedintersectionsisstatedintenns of the averagecontroldelayper
vehiclefor a peak 15 minute analysisperiod.The signalizedintersectionlevelof service(LOS)
criteriaisshown inTable 3.

TABLE 3

LOS CRITERIA FOR SIGNALIZED INTERSECTIONS

LEVEL OF SERVICE
'

CONTROL DELAY PER VEHICLE (SEC)

A - 510

B >10 ands20

C >20 and35

D >35 and 55

E . >55 ands;80

F >80

A stunmary of the levelof service(LOS) operationforthe key intersectionsin thisanalysisis

shoym inTable 4.
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TABLE 4

INTERSECTION LEVEL OF SERVICE AND DELAY RESULTS

EXISTING
YEAR 2018

EXISTING +PROJECT YEAR2018 +PROJECT

INTERSECTION AM PM AM PM PM AM PM

McCarran/Keystone/Leadership

Unsignalized
EB Left A8.7 A9.8 A9.0 810.6 812.3 Bl2.5 Bl3 0 015.4

WB Left 810.7 810.9 1310.8 310.9 814.8 812.7 C17.2 Bl3.2

NB Left/Through/RightE40.4 F81.6 F161 F733 F834 FS15 F F

SB Left E42.5 F83.2 F359 F F303 F257 F F

SB ThroughlRight F51.8 F88.7 F69.2 Fl24 F362 F301 F F

Signalized
N/A NIA . Bl2.2 Bl3.2 N/A N/A Bll.7 811.6

McCarran/Victory

Unsignalized
EB Left A8.8 Al0.0 A9.0 310.9 A10.0 810.1 A9.6 810.6

SB Left/Right C23.1 017.2 C21.2 D25.4 E35.8 C17.0 D26.7 Cl9.7

TABLE 4 (CONTINUED)

INTERSECTION LEVEL OF SERVICE AND DELAY RESULTS

YBAR 2030
YEAR 2040

YEAR 2030 +PROJECT YEAR 2040 +PROJECT

INTERSECTION AM PM AM PM AM PM. AM . PM

McCarran/Keystone/Leadership
.

Unsignalized
EB Left 018.0 C16.5 019.8 Cl9.5 C23.4 C19.1 D26.3 C23.1

WB Left C22.5 018.9 C24.5 C19.0 D27.6 C24.9 D30.1 D25.9

NB Left/Through/RightF F F F F - F F F

SB Left . F F F F . F - F F F

SB ThroughlRight F F F F . F F F F

Signalized
N/A N/A Bl3.9 812.7 N/A N/A 316.4 814.2

McCarran/Victory

Unsignalized
EBLeft Bl2.3 811.7 Bil.4 Bil.8 914.2 812.8 812.7 812.8

SBLeit/Right F85.0 D26.1 Fll2 D34.9 Fl43 D34.7 F409 F69.0

SOLAEGUI ENGINEERS, LTD.
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McCarran Boulevaid/Keystone Avenue/Leadershin Parkway

The McCarran Boulevard/Keystone Avenue/Leadership Parkway.intersectionwas analyzedas an

unsignalizedfour-legintersectionwith stopsigncontrolatthe north and southapproachesforall

scenatios.The intersectioncriticalmovements currentlyoperateatlevelof serviceB orbetterwith

the exception of the northbound and southbound criticalmovements which operateatlevelof

service E/F during the AM and PM peak hours. With the addition of projectotraffic,the

intersectioncriticalmovements are anticipatedto operateatlevelof serviceB or betteriviththe

exception ofthe northbound and southbound criticalmovements which operateatlevelofservice
-

F.duringthe AM and PM peak hours.For the 2018, 2030, and 2040 background and background

plus projecttrafficvolumes, the intersectioncriticalmovements areanticipatedto operateatlevel

of serviceD or betterwith the exceptionof the northbound and southbound criticalmovements

which operate at levelof serviceF during the AM and PM peak hours.The intersectionwas

analyzedwiththeexistingapproach lanesforallscenatios.

Peak hour trafficsignalwarrant #3 per Figure 4C-4 of the Manual on Uniform TrafjicControl

Devices, 2003 Edition (MUTCD) was reviewed atthe McCarran Boulevard/Keystone Avenue/

Leadership Parkway intersection.The peak hour warrant is met for.theexistingplus project

trafficvolumes based on the totalminor street(Leadership Parkway) leftturn volume. The

McCarran Boulevard/Keystone Avenue/Leadership Parkway intersectionwas subsequently

analyzed forcapacityas a signalizedintersectionand isexpected to operateatlevelof serviceB

during the AM and PM peak hours for the existingplus projectand 2018, 2030, and 2040

background plus project trafficvolumes. The signalizedintersectionwas analyzed-with the

existingapproach lanesfortheexistingplusprojecttrafficvolumes and with one leftturnlane,two

through lanesand one shared through-rightturnlaneatthe eastand west approaches,one leftturn

lane and one sharedthrough-righttum laneatthenorth approach and one sharedlefttum-through-

rightturnlaneatthe south approach forthe 2018, 2030 and 2040 background plusprojecttraffic

volumes.

McCarran Boulevard/VictoryLane

The McCarran Boulevard/Victory Lane intersectionwas analyzed as an unsignalized"T"

intersectionwith stopsigncontrolatthenorthapproachesforallscenarios.The intersectioncritical

movements currentlyoperateat levelof serviceC or betterduring the AM and PM peak hours.

With the additionof projecttraffic,theintersectioncriticalmovements
areanticipatedtooperateat

levelof serviceD or betterduring the AM and PM peak hours.For the 2018 background and

background phis project,the southbound movements areexpectedto operateatlevelofservice
E

and D, respectively,and the othermovements atlevelof serviceC or betterduringthe AM and

PM peak hours.For the 2030 and 2040 background and background plusprojecttrafficvolumes,

the eastboundleftturnmovement isanticipatedtooperateatlevelof serviceB and the southbound

movements are anticipatedto operateat levelof serviceF during the AM And.PM peak hours

with the exceptionof levelof serviceD forthe 2040 background southbound movements during

the PM peak hour. The intersectionwas analyzedwith theexistingapproach lanesfortheexisting

and existingplus projecttrafficvolumes and with one leftturnlaneand threethrough lanesatthe
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west approach,two through lanesand one sharedthrough-rightturnlane
atthe eastapproachand

one sharedleftturn-rightturnlaneatthenorthapproach.

An alternateroute forthe McCarran Boulevard/VictoryLane intersectionsolithboundlefttura

moverneixtsisprovided via Leadership Parkway to th?future signalizedMcCarran
Boulevard/

Keystone Avenue/Leadership Parkway intersection.Itisanticipatedthat
motoristseigieriencing

delay attheIVIcCarranBoulevard/Victory
Lane intersectionwilluse thisalternateroute.

.ROADWAY CAPACITY ANALYSIS

McCarran Boulevard and Keystone Avenue were reviewed forcapacityforthe year2018,
2030

and 2040 background and background plus projecttraffic
vohanes based on the aArage daily

level of servicethresholdsobtained frornthe Regional TransportationConunisiton (RTC).

McCarran Boulevard is classifiedas a high access controlarterialin the.vicinityof the site.

Keystone Avenue isclassifiedas a low accesscontrolarterialin the vicinity
of the site.Table5

shows thedailylevelofservicethresholds
forhighand low accesscontrolarterials.

TABLE 5

LEVEL OF SERVICE CRITEPIA FOR ROADWAY SEG1VIENTS

AVERAGE DAILY TRAFFIC VOLUME

FACLITY/LANES LOS A-C LOS D LOS E LOS F

High AccessArterial

2 Lanes 17,300 17,301-19,200 19,201-20;300 >20,300

4 Lanes 36,100 36,101-38,400 38,401-40,600 >40,600

6 Lanes 54,700 - 54,701-57,600 57,601-60,900. >60,900

8 Lanes
- 573,200 73,201-76,800 76,801-81,300 >81;300

Low AccessArterial

2 Lanes 6,900 6,901-13,400 13,401-15,100 >15,100

4 Lanes 15,700 15,701-28,400 28,401-30,200 >30,200

6 Lanes .24,800 24,801-43,100
-
43,101-45,400 >45,400

8 Lanes 34,000 34,001-57,600 57,601-60,600 >60,600

A surrunaryof the ."Levelof Service"(LOS) operationforthe key roadways in thisanalysisis.

shown inTable 6.

SOLAEGUI ENGINEERS, LTD.
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TABLE 6

ROADWAY SEGMENT LEVEL OF SERVICE RESULTS

YEAR 2018 YEAR 2030 YEAR 2040

ROADWAY/FACLITY . BACK -WITH BACK WITH BACK WITH

McCARRAN BOULEVARD

EastofKeystoneAvenue 36,100 39,300 49,300 50,600 56,300 57,400

4 Lane High C E F F F F

6 Lane High C C C C D . D

West ofKeystoneAvenue 35,300 38,800 48,500 50,000 55,600 57,100

4LaneHigh C E F F F. F-

6 Lane High C C C C D D

KEYSTONE AVENUE

SouthofMcClirranBoulevard 2,700 3,000 .3,000. 3,100 3 200 3,300

2 Lane Low C C C C C C

McCarran Boulevard

McCarran Boulevard was reviewed forcapacityas a high accesscontrolarterial.The existingfour-

lanesectionseastand west of Keystone Avenue areanticipatedto operateatlevelofserviceC for

the2018 background, levelof serviceE forthe2018 background plusprojectand levelofserviceF

forthe 2030 and 2040 background and background plus projectscenarios.McCarran Boulevard

eastand west of Keystone Avenue willneed tobe widened tosixlanesinordertomaintainlevelof

serviceD or betteroperationforthe2018 background plusprojectand 2030 and 2040 background

and background plus projectscenarios.The RTC's General AdministrativeManual & Capital

Improvements Plan (4th Edition)dated December 3, 2007 indicatesthatMcCarran Boulevard

between North VirginiaStreetand Sky Country Drive isscheduledtobe wideizedtosixlanesinthe

2008 to 2017 timeframe.

Keystone Avenue

Keystone Avenue was reviewed forcapacityas a low accesscontrolarterial.The existingtwo-lane

sectionsouth ofMcCarran Boulevard isanticipatedto operateatlevelof serviceC forallscenatios.

No improvements areplanned forKeystone Avenue in the RTC's 2030 Regional Transportation

Plan.
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SITE PLAN REVIEW

A copy ofthe siteplan fortheproposed
Keystone Camptis PLU.D. development

isincludedinthis

submittal.The siteplan indicates
thatprojectaccess

willbe provided
from LeadershipParkway

and

Victory Lane via McCarran Boulevard..The projectdriveways
and the interiorroadways are

anticipatedtoprovideadequate
sitecirculation.

The need for westbound rightturn decelerationlanes on
McCarran Boulevard at Leadership

Parlavay and Victory Lane was reviewed based.on City of Reho%fandards and RTC's access

Management standards.RTC access management
standardsindicatethatright

turd lanes are

required on high access controlarterialsat driveways
ifthe movement servesmore. than 30

vehiclesper hour. City
of Reno standardsindicatethatright

tum lanesarerequiredatdriveways

ifthe movement serves more than 40 yehich per hour.
The rightturn ingress

movements at

LeadershipParlavay
and VictoryLane on McCarrait Boulevard

kreariticipatedto serve
more than

40 vehiclesper hour and thereforeexclusivewestbomid
rightturnlanes

arerequired A desirable.

length of 390 feet storage/deceleration
and 290 feetdecelerationare required.atleadership

Parlavay and Victory Lane on McCarran Boulevard based on the 50 mile per hour postedspeed

limit,respectively.

The leftturnstoragerequirement
was reviewed atthewest approach of

theMcCarran Boulevard/

Keystone Avenue/Leadership Parkway intersectionbased on thePoisson Method for signalized

intersectionswith a 95% confidenceleveland 90 second cyclelength.Approximately
50-feetof

storagelength is needed
based on the existingplus project

trafficvolumes. NDOT requiresa

. minimum 100 feetof storageforleftturns
and non-freerightturns.

NDOT s accessmanagement

standardsindicatethatthe
lefttum laneshouldalsocontain

290 feetof decelerationlengthbased

on the 50 mile per hour speed limiton McCarran Boulevard. Therefore,
a totalof 390 feetof

storageldecelerationlength
is needed for the leftturn lane at the west approach

of the

intersection.The leftturnpocket at
the west approach calently

containsapproximately
220 feet

of storageldecelerationlength
which is inadequate to

serve the existingplus projecttraffic

volumes. It is recommended that the leftturn lane,at the west approach
of the McCarran

Boulevard/Keystone Avenue/Leadership Parkway
.intersectionbe improved to contain a

minimum of390 feetof storage/decelerationlength.

Leftturn storagerequirements
were subsequentlyreviewed

atthe west approachof
theMcCarran

Boulevard/VictoryLane
intersectionbased on the unsignalized

criteriaof storing3 minutes of

waitingvehicles.Approximately
100 feetof storagelengthis

needed based on the existingplus

projecttraffic
volumes. NDOT's access management

standardsindicatethat
the leftturnlane

should alsocontain290
feetof decelerationlength

based on the 50 mile perhour speed limiton

McCarran Boulevard. Therefore,a totalof 390 feetof storageldecelerationlength
isneeded for

the leftturn lane at the west approach of the intersection.The leftturn pocket at the west

approach currentlycontains approximately
220 feet of storageldecelerationlength

which is

I. inadequateto servethe existingplusproject
trafficvolumes. Itisreconunended thattheleftturn

lane atthewest approach of theMcCarran Boulevard/Victory
Lane intersectionbe improved

to

FLL
containa minimum of 390 feetof storage/deceleration

length.
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RECOMMENDATIONS
-

Trafficgenerated by Keystone Campus P.U.D. will have some impact on the adjacentstreet
network. The followingrecommendations aremade tomitigateprojecttrafficimpacts.

Itisrecommended thatariyrequiredsigning,striping,or trafficcontrolimprovements comply with
Cityof Reno and Nevada Department ofTransportationrequirements.

Itisrecommended thata trafficsignalbe installedatthe McCarran Boulevard/Keystone Avenue/

Leadership Parkway intersectionwhen warranted.

Itis recoinmended thatthe lefttum pocket at the west approach of the McCarran Boulevard/
Keystone Avenue/Leadership Parkway intersectionbe lezigthenedto provide a minimum of 390
feetof storage/decelerationlengthand theeastapproach be improved to includean exclusiveright
turnlanewith a minimum of 390 feetof storageldec61erationlengthin ordertoserveexistingplus
projecttrafficvolumes.

Itisrecommended thattheleftturnpocketatthewest approach oftheMcCarran Boulevard/Victory
Lane intersectionbe lengthenedto provide a minimum of 390 feetof storage/decelerationlength
and the eastapproach be improved toincludean exclusiverightturnlane with a minimum of 290
feetof decelerationlengthinordertoserveexistingplusprojecttrafficvolumes.

Itis recommended thatthe projectinteriorstreetsand parking be constructedper City of Reno
requirements.
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KEYSTONE COMMUNITY CAMPUS

Summary of Average Vehicle Trip Generation ji
For 415 Dwelling Units of Residential Condominium / Townhouse (E

9 July 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 Peak Hour

Two-Way
Volume Enter Exit

Saturday 2353 104 91

Sunday 2009 91 95

Note: A zero indicates no data available.
Source: Institute of Transportation Engineers

Trip Generation, 7th Edition, 2003.

TRIP GENERATION BY MICROTRANS



KEYSTONE COMMUNITY CAMPUS

Summary of Average Vehicle Trip Generation

For 330 Occupied Dwelling Units of Elderly Housing
- Attached

July 31, 2008

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

Two-Way.
Volume Enter Exit Enter Exit

Average Weekday
1148 13 13 23 13

24 hour
Peak Hour

Two-Way
Volume Enter Exit

828
0 0

Saturday

Sunday
891

0 0

Note: A zero indicates no data available.

Source: Institute of Transportation Engineers

Trip Generation, 7th Edition, 2003.

TRIP GENERATION BY MICROTRANS



KEYSTONE COMMONITY CAMPUS
Summary of Average vehicle Trip Generation

[ For 22 T.G.L.A. of Shopping Center
July 31, 200B

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

Two-Way
Volume Enter Exit Enter Exit

Average Weekday 945 14 9 . 40 43

24 hour Peak Hour

Two-Way
Volume Enter Exit

Saturday 1099 57 53

Sunday 555 34 35

Note: A zero indicates no data available.
Source: Institute of Transportation Engineers

Trip Generation, 7th Edition, 2003.

TRIP GENERATION BY MICROTRANS



KEYSTONE COMMUNITY CAMPOS

Summary of.Average Vehicle Trip Generation

For 22 Th.Gr.Sq.Ft. of General Office Building

July 31, 2008

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

Two-Way
Volume Enter Exit Enter Exit

Average Weekday 242 30 4 6 27

24 hour -Peak Hour

Two-Way
Volume Enter Exit

Saturday
52 - 5 4

Sunday
22 2 1

Note: A zero indicates no data available.

Source: Institute of Transportation Engineers

Trip Generation, 7th Edition, 2003.

TRIP GENERATION BY MICROTRANS



KEYSTONE COMMUNITY CAMPUS -

Summary of Average Vehicle Trip Generation
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 Peak Hour

Two-Way.
Volume . Enter Exit

Saturday . 792 63 37

Sunday 659 51 42

Note: A zero indicates no data available.
Source: Institute of Transportation Engineers

Trip Generation, 7th Edition, 2003.

TRIP GENERATION BY MICROTRANS



HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

.f alyst:
Thiva

499 gency/Co.: Solaegui Engineers

Date Performed: 7/30/2008

Analysis Time Period: AM Peak Hour

Intersection: McCarran/Keystone/Leadership

Jurisdiction: City of Reno

Units: U. S. Customary

Analysis Year: Existing

Project ID: Keystone Community Campus

East/West Street: McCarran Boulevard

North/South Street: Keystone Ave./Leadership Pkwy.

Intersection Orientationd EW Study period (hrs): 0.25

Vehicle Volumes and Adjustments

Major Street:- Approach
. Eastbound

Westbound

Movement 1 2 3 ) 4 5 6

L T
' R ( L . T R

Volume
0 774 22 68 505 1

Peak-Hour Factor, PHP 0.83 0.83 0.83 0.83 0.83 0.83

Hourly Flow Rate, HFR 0 932 26 81 608 1

Percent Heavy Vehicles 2 -- -- 2
-- --

Median Type/Storage
Raised curb / 0

RT Channelized?

Lanes
1 2 0 1 '2 0

onfiguration
L T TR L T TR

pstream Signal?
No

No

Minor Street: Approach
Northbound

Southbound

Movement 7 8 9 ] 10 11 12

L - T R ) L T R

Volume . - 28 2 82 1 - 1 0

Peak Edur Factor, PHF 0.83 0.83 0.83 0.83 0.83 0.83

Hourly Flow Rate, HER 33 2 98 1 1 0

Percent.Heavy Vehicles 2 2 2 2 2 2

Percent Grade (%)
O

0

Flared Approach: Exists?/Storage
No /

No -/

,Lanes
0 1 0 1 1 0

Configuration
LTR .

'
L TR

Delay, Queue Length, and Level of Service

Approach
EB WB Northbound . Southbound

Movement 1 4 ] 7 8 9 I 10 11 12

Lane Config L L I LTR - I L TR

v (vph)
0 81 133 . 1 1

C(m) (vph)
966 714 229 97 - 78

v/c
0.00 0.11 0.58 0.01 0.01

95% queue length 0.00 0.38 3.27 0.03 0.04

, Control Delay 8.7 10.7 40.4 42.5 51.8

OS A B E E F

proach Delay
44.4

47.1

E
E

Approach LOS



HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL.-SUMMARY

alyst: Thiva

ERgency/Co.: Solaegui Engineers
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: Existing

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

Major Street:- Approach . Eastbound Westbound

Movement 1 2 3 | 4 5 . 15

L T R [ L T R

Volume 0 800 56 97. 814 3

Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Hourly Flow Rate, HFR 0 888 62 107 904 3

Percent Heavy Vehicles 2 -- -- 2 -- --

Median Type/Storage Raised curb / 0

RT Channelized?

Lanes - 1 2 0 1 2 0

Configuration L T TR L T TR

pstream Signal? No No

Minor Street: Approach
- Northbound southbound

Movement 7 8 9- | 10 11 12

L T R | L T R

Volume 32 3 109 3 2 0

Peak Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90.

Hourly Flow Rate, HFR 35 3 121 3 2 0

Percent Heavy Vehicles 2 2 2 2 2 2

Percent Grade (%) 0 0

Flared Approach: Exists?/Storage No / No /

Lanes 0 1 0 1 1 0

Configuration LTR L TR

Delay, Queue Length, and Level of Service

Approach EB WB Northbound .. Southbound

Movement 1 4 7 8 9 | 10 11 12

Lane Config L L LTR | L TR

v (vph)
'

0 107 159 3 . 2

C(m) (vph) 746. 719 - 188
'

49 - 45

v/c 0.00 0.15 0.85 .0.06 0.04

95% queue length 0.00 0.52 6.12 0.19 0.14

Control Delay 9.8 10.9 81.6 83.2 - 88.7

'AOS A B F F F .

pproach Delay 81.6 85.4

Approach LOS F F



HCS+: Unsignalized Intersections Release 5.21

. TWO-WAY STOP CONTROL SUMMARY

alyst:
Thiva

ency/Co.:
- Solaegui Engineers

Date Performed: 7/30/2008

Analysis Time Period: AM Peak Hour

Intersection:
McCarran/Keystone/Leadership

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: Keystone.Ave./Leadership
Pkwy.

Intersection Orientation: EW Study.period (hrs): 0.25

Vehicle Volumes and Adjustments

Major Street:- Approach
Eastbound

Westbound

Movement 1 2 3 ) 4 5 6

L T R ( L T R

Volume
18 795 24 68 513 45

Peak-Hour Factor, PHF 0.83 0.83 0.83 0.83 0.63 0.83 .

Hourly Flow Rate, HFR 21 957 28 81 618 54

Percent Reavy Vehicles - 2 --. -- 2 -- --

Median Type/Storage
Raised curb . / 0

RT Channelized?

anes
1 2 0 1 2 0

onfiguration
L T TR L T TR

)pstream
Signal?

No
No

Minor Street:. Approach
Northbound

Southbound

Movement 7 8 9 I 10 11 12

L T R I L T R

volume
28 -14 82 78 22 11

Peak Hour Factor, PHF 0.83 0.83 0.83 0.83 0.83. 0.83

Hourly Flow Rate, HFR 33 16 98 93 26 13

Percent Heavy Vehicles 2 2 2 2 2 . 2

Percent Grade (%)
0

- 0

Flared Approach: Exists?/Storage
No /

No /

Lanes
0 1 0

1 1 0

Configuration
LTR

L TR.

Delay, Queue Length, and Level of Service

Approach
EB WB Northbound

- Southbound

Movement
1 4 I 7 B 9 10 11

'
12

Lane Config
L L LTR I L TR

v .(vph)
21 81 147 93 39

C(m) (vph)
915 697 137

66 .- 93

v/c
0.02 0.12 1.07 1.41 0.42

- 95% queue length 0.07 0.39 - 8.08 7.83 . 1.73

Control Delay 9.0 10.8 161.5 359.1 69.2

OS A B F F F

proach Delay
161.5

273.4

Approach LOS
F

F



HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

alyst: Thiva

Agency/co.: Solaegui Engineers

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: - Existing.+ Project

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

Major Street: - Approach Eastbound Westbound

Movement 1 2 - 3 I 4 5 - 6

L T R I L T R

Volume 22 799. 57 97 851 76

Peak-Hour Factor, PHF 0.90 0.90 .0.90 0.90 0.90 0.90

Hourly Flow Rate, HFR 24 887 63 107 945 84.

Percent Heavy Vehicles 2 -- -- :2 -- --

Median Type/Storage Raised curb / 0

RT Channelized?

Lanes 1 2 0 1 2 0

onfiguration L T TR L T TR

stream Signal? No No

Minor Street: Approach Northbound Southbound

Movement 7
- 8 9 I 10 . 11 12.

L T R | L T R

Volume 34 .28 109 . ...79 19 18

Peak Hour Factor, PHF 0.90 0.90 0.90 0.90 0.90 0.90

Hourly Flow Rate, HFR 37 31 121 87 21 20

Percent Heavy Vehicles 2 2 2 2 2 2

Percent Grade (%) 0 C

Flared Approach: Exists?/Storage No / No /

Lanes 0 1 0 1 :1 0.

Configuration
LTR L TR'

Delay, Queue Length, and Level of Service

Approach EB - WB Northbound . Southbound

Movement 1 4 I 7 8 9 ( 10 11 12

Lane Config L L 1 LTR ( L TR

v \ph) 24 107 189 87 41

C (m) (vph) 671 719 80 11 - .66

v/c 0.04 0.15 2.36 . 7.91 0.62

95% queue length 0.11 0.52 17.64 12.18 2.66

ontrol Delay 10.6
"

10.9 .733.2 3779 . 124.4

OS B B F F F

proach Delay
733.2 2609

Approach LOS F F



HCs+: Signalized Intersections Release 5.21

palyst: Thiva
Inter.: McCarran/Keystone/Leadership

gency: Solaegui Engineers
Area Type: All other areas

ate: 7/31/2008
Jurisd: City of Reno

eriod: AM Peak Hour
Year : Existing + Project

Project ID: Keystone Community Campus

E/W St: McCarran Boulevard N/S St: Keystone .Ave/Leadership Pkwy

SIGNALIZED INTERSECTION SUMMARY

Eastbound Westbound Northbound Southbound I

L T R L T R L T R L T R I

No. Lanes 1 2 0 1 2 O 0 1 0 1 1 0 1

LGConfig L TR L TR LTR ( L TR I

Volume 118 795 24 168 513 45 28 . 14 82 178 22 -11 I

Lane Width 112.0 12.0 112.0 12.0 1 12.0 )12.0 12.0 I

RTOR Vol I - 4 | 7 I 12 I 2 I

Duration 0.25 Area Type: All other areas

Signal Operations

Phase Combination 1 2 3 . 4 )
5 6 7 8

EB Left A . 1 NB Left A

Thru
. A ] Thru A

Right
A ] Right A

Peds
X 1 Peds X

WB Left A A I SB Left A

Thru A A I Thru A

Right
A A

- ) Right A

Peds
X [ Peds X

B Right
] EB Right

B Right
1 WB Right

Green 3.0 -1.0 41.0
10.0

Yellow 4.0 0.0 4.0
4.0

All Red 1.0 0.0 1.0
1.0'

Cycle Length: 70.0 secs

Intersection Performance Summary

Appr/ Lane Adj Sat Ratios Lane Group Approach

Lane Group Flow Rate

Grp Capacity (s) v/c g/C Delay LOS Delay LOS

Eastbound

L . 76 1770 0.29 0.04 34.6 C

TR 2068 3531 - 0.47 0.59 8.5 A 9.1 A

Westbound

L 228 1770 0.36 0.13 28.8 C

TR 2102 3503 - 0.32 0.60 7.0 A 9.4 A

Northbound

LTR 216 1509 0.63 0.14 33.8 C 33.8 C

Southbound

L 170 1191 0.55 0.14 31.8 C

TR 252 - 1766 0.15 0.14 26.6 C 30.3. C

Intersection Delay
- 12.2 (sec/veh) Intersection LOS-= B



HCS+: Signalized Intersections Release 5.21

Analyst: Thiva Inter.: McCarran/Keystone/Leadership
gency: Solaegui Engineers Area Type: All other areas
ate: 7/31/2008 Jurisd: City of Reno
eriod: PM Peak Hour Year : Existing + Project

Project ID: Keystone Community Campus
E/W St: McCarran Boulevard N/S St: Keystone Ave/Leadership Pkwy

SIGNALIZED INTERSECTION SUMMARY

I _Eastbound I Westbound I Northbound I Southbound

|L TRILTRILTRILTR
I I I I I

No. Lanes .. 1 2 0 | 1 2 - 0 I 0 1 0 I 1 1 0 I

LGConfig. ( L TR |-L TR | LTR I .L TR I
Volume |22 799 57 197 851 76 134 28 109 179 19 18

Lane Width 112.0 12.0 112.0 12.0 I 12.0 |12.0 12.0 I
RTOR Vol 1 9 11 | 16 3 |

Duration 0.25 Area Typet All other areas

Signal Operations
Phase Combination 1 2 3 4 ] 5 6 - 7 8

EB Left A [ NB Left A

Thru A Thru A

Right A | Right A
Peds X [ Peds X

WB Left A A ] SB Left A
Thru - A A | Thru A

Right A A ] Right A
Peds' X | Peds X

B Right I EB Right
SB Right .|.WB Right
Green 3.0 1.0 39.0 12.0
Yellow . 4.0 0.0 4.0 4.0
All Red 1.0 0.0 -1.0 . 1.0

Cycle Length: 70.0 secs

Intersection Performance Sunmary

Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate

Grp Capacity (s) v/c g/C -Delay LOS Delay LOS

Eastbound
L - 76 1770 0.32 0.04 34.9 C
TR 1956 3511 0.48 0.56 9.6 A 10.2 B

Westbound

L 228 1770 0.47 0.13 29.9 C

TR 2001 3502 0.51 0.57 9.3 A 11.3 B

Northbound

LTR 265 1546 0.65 0.17 32.5 C 32.5 C

Southbound

L 181 1056 0.49 0.17 28.3 C
TR . 294 - 1717 0.13 0.17 24.8 C 27.2 C

Intersection Delay = 13.2 (sec/veh) Intersection LOS = B



HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

alyst:
Thiva

ency/Co.: Solaegui Engineers

Date Performed: 7/30/2008

Analysis Time Period: AM Peak Hour

Intersection: McCarran/Keystone/Leadership

Jurisdiction: City of Reno

Units: U. S..Customary

Analysis Year: 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

Major Street:- Approach
Eastbound

Westbound

Movement 1 2 3 ) 4 5 6

L T R I L T R

Volume . O 1460 39 46 1315 1

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Hourly Flow Rate, HFR 0 1536 41 48 1384 1.

Percent Heavy Vehicles 2 -- -- 2. -- --

Median Type/storage
Raised curb / 0

RT Channelized?

Lanes
1 2 0 1 2 0

tonfiguration
L T TR L T TR

stream Signal?
No

No

Minor Street: Approach
Northbound

Southbound

Movement 7 8 9 ) 10 11 12

L T R I L T R

Volume . 31 2 93 1 1 0

Peak Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Hourly Flow Rate, HER 32 2 97 1 1 .0

Percent Heavy Vehicles 2 2 2 2 2- 2

Percent Grade (%)
0 . O

Flared Approach: Exists?/Storage No / No - /

Lanes
0 1 0 1 1 0

Configuration
LTR L TR

Delay; Queue Length, and Level of Service

Approach
EB WB Northbound

: - Southbound

Movement 1 - 4 I 7 8 9 ) 10 11 12

Lane Config L L ( LTR I L TR

v (vph)
O 49 131 1 . 1

C(m) (vph) 490 414 53 13 - 11

v/c
0.00 0.12 2.47 0.08 - - 0.09

95% queue length 0.00 0.39 13.41 0.22 0.25

Control Delay 12.3 14.8 834.4 303.8 362.7

MDS B B F - F F

pproach Delay
834.4

333.3-

Approach LOS
F

F



HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP-CONTROL SUMMARY

L@nalyst: Thiva

"Y-gency/Co.: Solaegui Engineers
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 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
Major Street:- Approach Eastbound Westbound

'Movement 1 2 3 I 4 5 6

L T R | L T R

Volume 0 1154 39 79 1339 3

Peak-Hour Factor, PHF 0.95 .0.95 0.95 - 0.95 0.95 . 0.95

Hourly Flow Rate, HFR 0 1214 41 .83 1409 -3

Percent Heavy Vehicles 2 -- - -- 2 -- --

Median Type/Storage Raised curb . / 0

RT Channelized?

Lanes 1 2 0 1 2 0

Configuration L T TR L T TR

stream Signal? No ' No YR

Minor Street: Approach Northbound -Southbound

Movement 7 B 9 ] 10 11 12

L T R I L T . R

Volume 31 3 52 3 2 0

Peak Hour Factor, PHF 0.95 0.95 0.95 . 0.95 0.95 0.95

Hourly Flow Rate, HFR 32 3 54 3 2 0

Percent Heavy Vehicles 2 2 2 2 2 2

Percent Grade (%) 0 0

Flared Approach: Exists?/Storage No / No /

Lanes 0 1 0 1 1 0

Configuration LTR
' L- TR

Delay, Queue Length, and Level of Service

Approach EB WB Northbound - Southbound

Movement 1 4 | 7 8 . 9 I 10 11 12

Lane Config L L ] LTR | L TR

v (vph) 0 83 89 3 2

C (m) (vph) 47 9 550 52 . 17 - 14

v/c 0.00 0.15 1.71 0.18 0.14

95% queue length 0.00 0.53 8.54 0.50 . 0.40

Control Delay 12.5 12.7 515.3 257.6 301.1 ,

-OS B B F . F F 9
- pproach Delay 515.3 275.0

Approach LOS F F



HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

nalyst : Thiva

b gency/Co.: Solaegui Engineers

Date Performed: 7/30/2008

Analysis Time Period: AM Peak Hour

Intersection: McCarran/Kefstone/Leadership

Jurisdiction: City of Reno

Units: U. S. Customary

Analysis Year:
'
201B Background + Project

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

Major Street: Approach
.Eastbound

Westbound

Movement 1 2 3 4 '5 6

L T R I L T R

Volume
18 1641 61 .45 1323 45

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Hourly Flow Rate, HFR 18 1727 64 47 1392 47

Percent Heavy Vehicles 2 -- -- 2 -- -

Median Type/Storage
Raised curb / 0

RT Channelized?

kLanes
1 2 0 1 2 0

Configuration
L T TR L T TR

stream Signal?
" No

No

Minor Street: Approach
Northbound

Southbound

Movement
- 7 8 9 10 11 12

L T R I L T - R

Volume
31 14 90 -78 22 11

Peak Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Hourly Flow Rate, HFR 32 14 94 82 23 11

Percent Heavy Vehicles 2 2 2 2 2 2

Percent Grade (%)
0 . O

Flared Approach: Exists?/Storage
No / No /

Lanes
0 1 0 1 1 0

Configuration
LTR

L TR

Delay, Queue Length, and Level of Service

Approach
EB WB Northbound

Southbound

Movement 1 4 ( 7 8 9 I 10 11 12

Lane Config L L ] LTR L. TR

v (vph)
18 47 140 82 . 34

C(m) (vph)
468 342 0 0 - 10

v/c
0.04 0.14

3.40

95% queue length 0.12 0.47
5.37

Control Delay 13.0 17.2
-

1823

LOS B C F F F

Approach Delay

Approach LOS



HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

-palyst:
Thiva

Agency/Co.: Solaegui Engineers
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./Leadership Pkwy.
Intersection Orientatich: EW Study period (hrs): 0.25

Vehicle Volumes and Adjustments
Major Street: Approach Eastbound Westbound

Movement 1 2 3 4 5 6

L - T R | L T - R.

Volume 22 1213 47 76 1545 76

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Hourly Flow Rate, HFR 23 1276 49 - 80 1626 80

Percent Heavy Vehicles 2 --- -- 2 -- --

Median Type/Storage Raised curb . / 0

RT Channelized?
Lanes 1. 2 0 1 2 0

onfiguration L T TR L T TR &

stream Signal? No No

Minor Street: Approach Northbound Southbound

Movement 7 8 9
-

] 10 11 12

LTR|:LT-R

Volume 44 28 51 79 19 18

Peak Hour Factor, PHF 0.95 .0.95 ID.95 0.95 0.95 0.95

Hourly Flow Rate, HFR 46 29 53 83 20 18

Percent Heavy vehicles 2 2 2 2 2 2

Percent Grade.(%) O . O

Flared Approach: Exists?/Storage No -
/ No /

Lanes 0 1 0 1 1 0

Configuration LTR L TR

Delay, Queue Length, and Level of Service.

Approach EB . WB Northbound Southbound

Movement 1 4 | 7 8 .. 9 I 10 11 12

Lane Config L L | LTR | L TR

v (vph) 23 80 128 83 . 38

C(m) (vph) 369 517 0 0 - 15

v/c 0.06 0.15 2.53

95% queue length 0.20 0.54 5.48

,rsControl Delay 15.4 13.2 1217

OS . C B F
'

F F -

Approach Delay

Approach LOS .



HCS+: Signalized Intersections Release 5.21

f

alyst: Thiva
. Inter.: McCarran/Keystone/Leadership

gency: Solaegui Engineers
Area Type: All other areas

ate: 7/31/2008
Jurisd: City of Reno

eriod: AM Peak Hour
Year : 2018 Background

+ Project

Project ID: Keystone Community Campus

E/W St: McCarran Boulevard
N/S St: Keystone Ave/Leadership.Pkwy

SIGNALIZED INTERSECTION SUMMARY

Eastbound I .Westbound .Northbound I Southbound )

L T R ( L T R L T R ] L T R I

No. Lanes 1 3 0 1 3 0 0 1 0 I 1 1 0 -.1

LGConfrig L TR . L TR I TR I L TR . (

Volume 18 1641 61 45 1323 45 31 14 90 178 22 11 I

Lane Width (12.0 12.0 112.0 12.0 12.0 (12.0 12.0 I

RTOR Vol I 9 I 7 14. I ? I

Duration .0.25 Area Type: All.Other areas

Signal Operatiohs

Phase Combination 1 2 3 4 )
5 6 - 7 8

EB Left A ) NB Left A

Thru-
A ) Thru A

Right .
A I Right A-

Peds
X ) Peds X

WB Left A A I SB Left A

Thru
A A ( Thru A

Right
A A I Right A

Peds . X 1 Peds X

RB Right
.

] EB Right

SB Right
WB- Right

Green 3.0 1.0 39.0
12.0

Yellow 4.0 0.0 4.0
4.0

All Red 1.0 0.0 1.0
1.0

Cycle.Length:
70.0 secs

Intersection Performance Summary

Appr/ Lane Adj Sat Ratios Lane Group Approach

Lane Group Flow Rate

Grp Capacity (s) v/c g/C Delay LOS Delay LOS

Eastbound

L 76 1770 0.25 0.04 34.1 C

TR 2811 5046 0.63 0.56 11.1 B 11.3 B

Westbound

L 228 1770 0.21 - 0.13 27.8 C

TR 2885 5049 0.50 0.57 9.1 A 9.7 A

Northbound

LTR 262 1527 0.49 0.17 27.7 C 27.7 C

Southbound

L 216 1259 0.38 0.17 26.B C

TR 304 1771 0.11 .0.17 24.6 C 26.2 C

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



HCS+: Signalized Intersections Release 5.21

Analyst: Thiva . . Inter.: McCarran/Keystone/Leadership
Agency: Solaegui Engineers Area Type: All other areas
Date: 7/31/2008 Jurisd: City of .Reno

ASPeriod: PM Peak Hour Year : 2018 Background.+ Project
Project ID: Keystone Community Campus
E/W St: McCarran Boulevard N/S St: Keystone Ave/Leadership Pkwy

SIGNALIZED INTERSECTION SUMMARY
Eastbound ] Westbound I Northbound | Southbound I

L T R 1L T R |L T R IL T R

No. Lanes 1 3 0 | 1 3 0 | 0 1 0 I 1 1 0
LGConfig L TR - | L 'TR I LTR IL TR
Volume 22 1213 47- 176 1545 76 144 28 51 |79 19 18
Lane Width 12.0 .12.0 112.0 12.0 ] . 12.0 112.0 12.0 |
RTOR Vol 7 11 1 8 1 3 |

Duration 0.25 Area Type: All other areas

Signal Operations
Phase Combination 1 2 3 4 I 5 6 - 7 8
EB Left A I NB Left -A -

Thru A | Thru A

Right A | Right A
Peds X ] Peds X

WB Left A A ] SB Left A
'Thru A A ) Thru A

Right . A A | Right A
Peds X ( Peds X

B Right [ EB Right
SB Right . | WB Right
Green 3.0 1.0 39.0 12.0
Yellow 4.0 0.0 4.0 4.0
All Red 1.0 0.0 1.0 . 1.0

Cycle Length: 70.0 sees

Intersection.Performance Summary
Appr/ Lane . Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate

Grp Capacity (s) v/c g/C Delay LOS Delay LOS

Eastbound
L 76 1770 0.30 0.04 34.7 C
TR 2811 5046 0.47 '0.56 9.4 A 9.9 A

Westbound
L 228 1770 0.35 0.13 28.8 C
TR 2B79 5038 0-.59 0.57 10.0+ B 10.9 B

Northbound

LTR 258 1505 0.47 0.17 27.4 C 27.4 C

Southbound
L - 224 1307 0.37 0.17 26.7 C .
TR 295 1718 0.12 0.17 .24.7 C 26.1 C

Intersection Delay
- 11.6 *(sec/veh) Intersection LOS = B



HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

alyst:
Thiva

gency/Co.:
Solaegui Engineers

Date Performed: 7/30/2008

Analysis Time Period: AM Peak. Hour

Intersection:
McCarran/Keystone/Leadership

Jurisdiction: City of Reno

Units: U. S. Customary

Analysis Year: 2030 Background

Project ID: Keystone Community Campus

East/West Street: McCarran Boulevard

North/South Street: Keystobe' Ave./Lea.dership Pkwy.

Intersection Orientationi EW Study period (hrs): 0.25

Vehicle Volumes and Adjustments.

Major Street:- Approach
Eastbound

Westbound

Movement 1 2 3 [ 4 5 6

L T R I L T R

Volume
0 1969 43 48 1920 1

Peak-Hour Factor, PHF . 0.95 0.95 0.95 0.95 0.95 0.95

Hourly Flow Rate, RFR 0 2072 45 50 2021 1

Percent Heavy Vehicles 2 -- -- 2 -- -

Median Type/Storage
Raised curb / 0

RT Channelized?

E Lanes
1 2 O 1 2 0

Configuration
L T TR

L T TR

pstream Signal?
No

No

Minor Street: Approach
Northbound

Southbouhd

Movement 7 8 9 I 10 11 12

L T R | L T R

Volume
40 2 100 1 - 1 0

Peak Hour Factor, PHF . 0.95 0.95 0.95 0.95 0.95 0.95

Hourly Flow Rate, HFR 42 2 105 1 1 0

Percent Heavy Vehicles 2 2 2 2 2 2

Percent Grade (%)
0

0

Flared Approach: Exists?/Storage
. No /

No
" /

Lanes
0 1 0 1 1 0

Configuration
LTR

L TR

Delay, Queue Length, and Level of Service

Approach
EB - WB Northbound

Southbound

Movement
1 4 ) 7 8 . 9 1 10 11 12

Lane Config L L I LTR . L TR

v (Tph)
0 50 149 1 1

C(m) (vph)
277 255 7 0 - - 2

v/c
0.00 0.20 21.29

0.50

95% queue length 0.00 0.71 20.48
0.55

Control Delay 18.0 22.5 10159
2339

OS C C F
F F

proach Delay
10159

Approach LOS
F



HCS+: Unsignalized Intersections.Release 5.21

TWO-WAY STOP CONTROL SUMMARY

alyst: Thiva

gency/Co. : Solaegui Engineers
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: 2030 Background

Project ID: Keystone Community Campus
East/West Street: McCarran Boulevard

North/South Street: Keystone Ave./Leadership Pkwy.
Intersection Orientation: EW Study period (hrs)I 0.25

Vehicle Volumes and Adjustments
Major Street:- Approach Eastbound Westbound

Movement 1 2 3 | 4 5 6

L T R . 1 L T R

Volume .0 1624 46 89 1788 3

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 .0.95

Hourly Flow Rate, HFR 0 1709 48 93 1882 3

Percent Heavy Vehicles 2 -- -- 2 -- --

Median Type/Storage Raised curb / 0

RT Channelized?

Lanes 1 2 0 1 2 0

Configuration - L T TR L T TR

pstream signal? No No

Minor Street:. Approach Northbound Southbound

Movement- 7 8 9 [ .10 11 12

L T R | L T R

Volume- 37 3 53 3 2 O

Peak Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Hourly Flow Rate, HFR 38 3 55
-

3 2 0

Percent Heavy Vehicles 2 2 2 .2 . 2 2

Percent Grade (%) O 0

Flared Approach: Exists?/Storage No / No /

Lanes
'

0 1 0 1 1 0

Configuration LTR L TR

Delay, Queue Length, and Level of service

Approach EB WB Northbound Southbound

Movement 1 4 I 7 8 . 9 ] 10 11 12

-Lane Config L L ] LTR | L TR

v (yph) 0 93 96 3 . 2

C(m) (vph) 314 352 7 . O - 3

v/c 0.00 0.26 - 13.71 0.67

95% queue length 0.00 1.04 13.74 0.81

Control Delay 16.5 18.9 6750 1735 A

OS C C F F F

v pproach Delay 6750

Approach LOS F



HCS+: Unsignalized Intersectiohs-Release
5.21

TWO-WAY STOP CONTROL SUMMARY

Analyst:
Thiva

gency/Co. : Solaegui Engineers

Date Performed: 7/30/2008

Analysis Time Period: AM Peak Hour

Intersection: McCarran/Keystone/Leadership

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: Keystone Ave.7Leadership Pkwy.

Intersection Orientation: EW Study period (hrs) : 0.25

Vehicle Volumes and Adjustnents

Major Street:- Approach
Eastbound

Westbound

Movement 1 2 3 4 5 6

L T R L T R

Volume
18 2053 52 47 1941 45

Peak-Hour Factor, .PHF 0.95 0.95 0.95 0.95 0.95 0.95

Hourly Flow Rate, HFR 18 2161 54 49 2043 .47

Percent Heavy Vehicles . 2
-- -- 2

-

Median Type/Storage
Raised curb / 0 .

RT Channelized?

Lanes
1 2 0 1 .2 0

Configuration

' L T TR L T TR

pstrean Signal?
- No

No

Minor Street: Approach
Northbound

Southbound

Movement 7 8 9 ] 10 11 12

L T R I L T R

Volume
42 14 100 78 22 11

Peak Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Rourly Flow Rate, HER 44 14 105 92 23 .11

Percent Heavy Vehicles 2 2 2 2 2 2.

Percent Grade (%)
0

0

Flared Approach: Exists?/Storage
No /

No /

Lanes
O 1 0 1 1 0

Configuration
LTR

L TR

Delay, Queue.Length,
and Level of Service

Approach
- EB WR Northbound

Southbound

Movement 1 4 I 7 8 . 9 1 10 11 12

Lane Config . L L I LTR I L TR

v (#ph)
18 49 163 82 . 34

C(m) (vph)
261 233 0 0 - 1

v/c . 0.07 0.21

34.00

95% queue length 0.22 0.77
- 6.19

<b' Control Delay 19.8 24.5

21528

489LOS
C C F F F

-c pproach Delay

Approach LOS



HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

a@alyst: Thiva

4Egency/Co.: Solaegui Engineers
Date Performed: 7/30/200B

Analysis Time Period: PM Peak Hour

Intersection: McCarran/Keystone/Leadership
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: Keystone Ave./Leadership Pkwy.
Intersection Orientation: EW Study period (hrs): 0.25

Vehicle Volumes and Adjustments
Major Street: . Approach . Eastbound Westbound

Movement 1 2 - .3 I 4 5 6

L T R |L T R

Volume 22 164.3 50 - 85 1869 76 -

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Hourly Flow Rate, HFR 23 1729 52 89 1967 80

Percent Heavy Vehicles 2 -- -- 2 -- -

Median Type/Storage Raised curb / 0

RT Channelized?

-Lanes 1 2 0 1 2 O

Configuration L T TR L T TR

stream Signal? No No

Minor Street: Approach Northbound Southbound

Movement 7 8 9 ] 10 11- 12

L T R | L T R .

Volume 41 28 53 79 19 lB

Peak Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Hourly Flow Rate, HFR
'

43 .29 55 83 20 18

Percent Heavy Vehicles . 2 2 2 2 2 2

Percent Grade (%) 0 0

Flared Approach: Exists?/Storage No / No /

Lanes 0 1 0 1 1 0

Configuration LTR . L -TR

Delay, Queue Length, and Level of Service

Approach EB WB Northbound Southbound

Movement 1 4 | 7 8 9 | 10 11 12

Lane Config L L I LTR | L TR

v (-ph) 23 89 127 83 . 38

C(m) (gph) 271 345 .. O 0 - 4

v/c 0.08 0.26 9.50

95% queue length 0.28 1.01 6.46

ontrol Delay 19.5 19.0 5557

OS C C F F F

Approach Delay

Approach LOS



HCS+: Signalized Intersections Release 5.21

alyst: Thiva
- Inter.: McCarran/Keystone/Leadership

ency: Solaegui Engineers
Area Type: All'other ateas

pte: 7/31/2008
Jurisd: City of Reno

eriod: AM Peak Hour Year .: 2030 Background + Project

Project ID: Keystone Community Campus

E/W St: McCarran Boulevard N/S St: Keystone Ave/Leadership Pkwy

SIGNALIZED INTERSECTION SUMMARY

] Eastbound I Westbound [ Notthbound, 1 Southbound ).

( L T R IL T R [ L T R ] L T R -1

No. Lanes .1 1 3 0 1 3 0 0 1 0 ( 1 1 0 I

LGConfig . IL TR L TR LTR ] L TR I

Volume (18 2053 52 (47. 1941 45 142 14 100 178 22 11 I

Lane Width 112.0 12.0 112.0 12.0 I - 12.0 )12.0 1210 1

RTOR Vol - I 8 I 7 ] 15 1. 2. 1

Duration. 0.25 Area Type: All 6ther areas

signal Operations

Phase Combination 1 2 3 4 I 5 6 7 8

EB Left A ( NB Left . A

Thru A ) Thru A

Right,
A Right A

Peds X . . Peds X

WB Left . A A ( SB Left A

Thru A A [ Thru A

Right
A A I Right A

Peds X [ . Peds X

8 Right . ) EB Right

uB Right
) WB Right

Green 3.0 1.0 39.0
12.0

Yellow 4.0 0.0 4.0
4.0

All Red 1.0 0.0 1.0
1.0

Cycle Length: 70.0 secs

Intersection Performance Summary

Appr/ Lane. Adj Sat Ratios Lane Group Approach

Lane Group Flow Rate

Grp Capacity (s) v/c g/C Delay LOS Delay LOS

Eastbound

L 76 1770 0.25 0.04 34.1 C

TR 2816 5055 0.78 0.56 13.7 B 13.9 B

Westbound

L .228 - 1770 0.21 0.13 27.8 C

TR 2890 5057 0.72 0.57 11.8 B 12.2 B

Northbound

LTR 257 1499 0.58 0.17 29.8 C 29.8. C

southbound

L 202 1176 0.41 0.17 27.2 C

TR 304 1771 0.11 0.17 24.6 C 26.4 C

Intersection Delay
= 13.9 (sec/veh) Intersection LOS = B



HCS+: signalized Intersections Release 5.21

Analyst: Thiva Inter.: McCarran/Keystone/Leadership ,
Agency: Solaegui Engineers Area Type: All other areas

ghate: 7/31/2008 Jurisd: City of Reno Ak
0 eriod: PM Peak Hour _ Year : 2030 Background + Project
Project ID: Keystone Coununity Campus
E/W St: McCarran. Boulevard N/S St: Keystone. Ave/Leadership Pkwy

SIGNALIZED INTERSECTION St KARY

Eastbound | Westbound Northbound Southbound I
L TRILTR LTR.]LTR|

| | |
No. Lanes . I 1 3 0 1 3 0 0 1 0 | 1 1 0 I
LGConfig | L TR ] L TR LTR . IL TR
Volume- I22 1643 50 . |85 1869 76 41 28 53 |79 19 18
Lane Width 112.0 12.0 |12.0 12.0 12.0 [12.0. 12.0 .
RTOR -Vol . I 8 | 11 8 3.

Duration 0.25 Area Type: All other areas

Signal Operations
Phase Combination 1 2 3 4 [ 5 6 7 8
EB Left . A [ NB Left A

Thru A
'
| Thru A

Right A Right A
Peds X | Peds X

-WB Left A A [ SB Left A
Thru A A [ Thru A

Right A A I Right A
Peds X | Peds X

dBEB Right . EB Right
WRB Right | WB Right

Green 3.0 1.0 39.0 12.0
Yellow 4.0 0.0 4.0 4.0
All Red 1.0 0.0 1.0 1.0

Cycle Length: 70.0 secs

Intersection Performance Summary
Appr/ Lane Adj Sat Ratios Lane Group Approach
Lane Group Flow Rate

Grp Capacity (s) - - v/c _ g/C Delay LOS Delay LOS

Eastbound

L 76 1770 0.30 0.04 34.7 C
TR 2815 5052 0.63 0.56 11.0 B 11.3 B

Westbound
L 228 1770 0.39 0.13 29.1 C
TR 2882 5044 0.71 0.57 11.6 B 12.3 8

Northbound

LTR 260 1516 0.46 0.17 27.4 C .27.4. C

Southbound

L 224 1309 0.37 0.17 26.7 C
TR 295 1718 0.12 0.17 24.7 C 26.1 C

Intersection Delay = 12.7 (sec/veh) Intersection LOS = B



HCS+: Unsignalized Intersections Release 5,21

'. TWO-WAY STOP CONTROL SUMMARY

alyst: Thiva

ency/Co. : Solaegui Engineers

Date Performed: 7/36/2008

Analysis Time Period: AM Peak Hour

Intersection: McCarran/Ke tone/Leadership

Jurisdiction: City of Reno

Units: U. S. Customary

Analysis Year: 2040 Background

Project ID: Keystone Community Campus

East/West Street: McCarran Boulevard

North/South Street: Keystone Ave.7Leadership Pkwy.

Intersection Orientation: EW Study period (hrs) : 0.25

Vehicle Volumes and Adjustments

Major Street: Approach Eastbound Westhound

Movement 1 2 3 I 4 5 6

LTR LTR

Volume . . O 2179 46 47 2285 1

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Hourly Flow Rate, HFR 0 2293 48 49 2405 1

Percent Heavy Vehicles 2 -- -- 2 -- --

Median Type/Storage Raised curb / 0

RT Channelized?

T anes 1 2 0 1 2 0

onfiguration
L T TR L T TR

pstream Signal?
No No

Minor Street: .Approach Northbound southbound

Movement 7 8 9 ) 10
- 11 .12

LTRILTR

Volume -41 2 99 1 1 0

Peak Hour Factop, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Hourly Flow Rate, HFR 43 2 104 1 1 0

Percent Heavy Vehicles 2 2 2 2 2 2

Percent Grade (%) 0 0

Flared Approach: Exists?/Storage No / No /

Lanes 0 1 0 1 1 0

Configuration
LTR L- TR

Delay, Queue Length, and Level of Service

Approach
EB WB Northbound . -Southbound

Movement 1 4 1 7 8 9 , I 10 11 12

Lane Config L L I LTR J L TR

v (vph) 0 49 149 1 1

C (m) (vph)
'

196 208 - 0 0 - 1

v/c 0.00 0.24
1.00

95% queue length 0.00 0.89
. 0.61

Control Delay 23.4 2.7.6
487B

OS C D F F F

proach Delay

Approach LOS



HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

g4nalys
t : Thiva

gency/Co.: Solaegui Engineers
Date Perforned: 7/30/2008

Analysis Time Period: PM Peak Hour

Intersection: McCarran/Keystone/Leadership
Jurisdiction: City of Reno
Units: U. S. Customa.ry

Analysis Year: - 2040 Background

Project ID: Keystone Community Campus
East/West Street: - McCarran Boulevard

North/South Street: Keystone .Ave./Leadership Pkwy.
Intersection Orientation: ER Study period (hrs) : 0 .25

Vehicle Volumes and Adjustments
Major Street:- Approach Eastbound Westbound

Movement 1 2 3 4 5 6

LTR LTR

Volume . O 1899 -53 86 - 2008 3

Peak-Hour Factor, PHF .0.95 0.98 0.95 0.95 0.95 0.95

Hourly' Flow Rate, HFR 0 1998 .55 90 2113 3

Percent Heavy Vehicles 2 -- -- 2 - --

Median Type/Storage Raised curb / 0

RT Channelized?

Lanes 1 2 0 1 2 0

Configuration L T TR L T TR -

pstream Signal? No No

Minor Street: Approach Northbound Southbound

Movement 7 8 9 10 11 12

L- T R ] L T R

Volume 50 3 55 3 2 0

Peak Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Hourly Flow Rate, HFR 52 3 57 3 2 0

Percent Heavy vehicles 2 2 2 2 2 2

Percent Grade (%) 0 0

Flared Approach: Exists?/Storage No / No /

Lanes 0 1 0 . 1 1 0

Configuration LTR
'

L TR

Delay, Queue Length, and Level of Service

Approach .EB WB . . Northbound Southbound

Movement 1 4 I 7 - 8 9 | 10 11 12

Lane Config L L LTR | L TR

v (yph) 0 90 112 3 , 2

C(m) (vph) 255 270 0 0 - 1

v/c 0.00 0.33 2.00

95% queue length 0.00 1.41 0.93

Control Delay 19.1 24.9 5644

OS C
'
C F F - F

. pproach Delay

Approach LOS



HCS+: Unsignalized
Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

alyst:
-Thiva

gency/Co.:
Solaegui Engineers

Date Performed: 7/30/2008

Analysis Time Period: AM Peak Hour

Intersection:
McCarran/Keystone/Leadership

Jurisdiction:
. City of Reno

Units: U. S. Customary

Analysis Year: 2040 Background + Project

Proj.ect ID: Keystone Community Campus

East/West Streeth McCarran.Boulevard

North/South Street:. .Keystone Ade./Leadership Pkwy.

Intersection Orientation: EW
Study period (hrs): 0.25

Vehicle Volumes and Adjustments

Major Street-:- Approach
Eastbound

Westbound

Movement 1 2 3 I 4 5 6

L T R ) L T R

Volume . 18 - 2252 54 47 2290 45

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95 .

Hourly Flow Rate, HFR 18 237D 56 49 2410 47

Percent Heavy vehicles 2 -- -- - 2
-- --

Median Type/Storage
Raised curb / 0

RT Channelized?

anes
1 2 0 1 2 0

'tstonfiguration
L T TR

L T TR

pstream Signal?
No

No

Minor Street: Approach
.Northbound

southbound.

Movement 7 8 9 I .10 11 12

L T R ] L T R

Volume
42 14 99 'TS 22 11

Peak Rour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Hourly Flow Rate, HFR 44 14 104 82 23 11

,Percent Heavy Vehicles 2 2 2 2 2 2

Percent Grade (%)
O

0

Flared Approach:
Exists?/Storage

No /
No /

Lanes
0 1 0 1 1 0

Configuration

- LTR
L TR

Delay, Queue Length, and Level of Service

Approach
EB WB Northbound

SoutMbound

Movement
1 4 I 7 8 9 I 10 11 12

Lane Config
L L 1 LTR .| L TR

v (vph)
18 49. 162

82 . 34

C (m) (vph)
187 192 0

0
- 1

v/c
0.10 0.26

-
34.00

95% queue length 0.31 0.97

6.19

Control Delay 26.3 30.1

21528

OS
D D F

F F

approach Delay

Approach LOS



HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

alyst: . -Thiva

gency/Co .: Solaegui Engineers
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: . 2040 Background + Project
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
Major Street*:- Approach Eastbound Westbound

Movement 1 2 3 | 4 5 6

L T R | -L T R

Volume 22 1929 58. 86 2080 76
Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Hourly Flow Rate, HFR 23 2030 61 90 2189 BO
Percent Heavy Vehicles 2 -- -- 2 -- --

Median Type/Storage Raised curb / 0
RT Channelized?
Lanes 1 2 0 1 2 0

Configuration L T TR L T TR gy
pstream Signal? No No WE

Minor Street: Approach Northbound Southbound

Movement
'

7 8. 9 I 10 . 11 12

L T R | L T R

Volume 61 28 54 79 19. 18
Peak Hour Factor, PHF 0.95 0.95 0.95 0.95 0.95 0.95

Hourly Flow Rate, HFR 64 29 56 B3 20 18

Percent Heavy Vehicles 2 2 2 2 2 2

Percent Grade (%) 0 0
Flared Approach: Exists?/Storage No / No /
Lanes 0 1 0 1 1 0

Configuration LTR
'

L TR

Delay, Queue Length, and Level of Service

Approach EB .WB Northbound . Southbound
Movement 1 4 I 7 8 9 | 10 11 12
Lane Config L L LTR [ L TR

v (vph) 23 90 - 149 83 38

C(m) (vph) 222 261 0 - 0

v/c 0.10 0.34
95% queue length 0.34 1.4B

'

Control Delay 23.1 25.9
OS C D

'
F F

pproach Delay

Approach LOS



ECS+: Signalized Intersections Release 5.21

alyst: Thiva
Inter.: McCarran/Keystone/Leadership

gency: Solaegui Engineers
Area Type: All other areis

ate: 7/31/2008
Jurisd: City of Reno

eriod: AM Peak Hour
Year :.2040..Background

+ Project

Project IDi Keystone Community- Campus

E/W St: McCarran Boulevard N/S St: Keystone Ave/Imadership Pkwy

SIGNALIZED INTERSECTION SUMMARY

Eastbound Westbound Northbound Southbound I

L. T R L T R L T R ) L T R I

No. Lanes 1 3 . O 1 3 0 0 1 0 I 1 1 0 (

LGConfig L TR L TR LTR IL TR I

Volume 18 2252 54 147 2290 45 42 . 14 99 178 22 11 I

Lane Width 12.0 12.0 (12.0 12.0 12.0 (12.0 12.0 1

RTOR -Vol 8 I 7 15 [ 2 . (

Duration 0.25 Area T pe: All other areas

Signal Operations

Phase Combination 1 - 2 3 4 ) . 5 6 7 8

EB Left A ) NB. Left A

Thru
A Thru A

Right
A I Right A

Peds
X . I Peds X

WB Left A A ) SB Left A

Thru A A ] Thru A

'
Right

A .A. ( Right A

Peds'
X ). . Peds X

B Right . ) EB Right

B Right
[ WB Right

Green 3.0 1.0 39,0
. 12.0

Yellow 4.0 0.0 4.0
4.0

All-Red 1.0 0.0 1.0
1.0

Cycle Length: 70.0 secs

Intersection Performance Summary

Appr/ Lane Adj Sat Ratios Lane Group Approach

Lane Group Flow Rate

Grp Capacity (s) v/c g/C Delay LOS Delay LOS

Eastbound

L 76 1770 0.25 0.04 34.1 C

TR 2817 5056 0.86 0.56 16.1 B 16.2 B

Westbound

L- 228 1770 0.21 0.13 . 27.8 C

TR 2891 5059 0.85 0.57 15.0 E 15.3 8

Northbound

LTR 257 1499 0.57 0.17 29.7 C 29.7. C

Southbound

L 202 1181 0.41 0.17 27.2 C

TR
'

304 1771 0.11 0.17 24.6 C 26.4 C

Intersection Delay = 16.4 (sec/veh) Intersection LOS = B



HCS+: Signalized Intersections Release 5.21

Analyst: Thiva - Inter.: McCarran/Keystone/Leadership
Agency: solaegui Engineers Area Type: All- other areas
ate: 7/31/2008 Jurisd: City of .Reno

EQ eriod: PM .Peak Hour . Year : 2040 Background + Project
Project ID: Keys.tone Community Campus
E/W St: McCarran Boulevard N/S St: Keystone Ave/Leadership Pkwy

SIGNALIZED INTERSECTION SUMMARY

Fastbound Westbound Northbound I Southbound I
|LT.R LTR LTRILTRI
I I 1. I

No. Lanes | 1 3 0 | . 1 3 0 _0 1 0 | 1 1 0 1

LGConfig IL TR L. TR | LTR L TR I
Volume 122 1929. 58 86 2080 76 161 28 . 54 |79 19 1B ]
Lane Width 112.0 12.0 12.0 12.0 I 12.0 112.0 12.0 |
RTOR Vol I 9 | 11 | 8 [ 3. |

Duration 0.25 Area Type: All other areas

signal Operations
Phase Combination 1 2 3 4 I 5 6 7 8
EB Left A |.NB Left A

Thru A | Thru A

Right A 1. Right A
Peds X ( Peds X

WB Left A A
'

| SB Left A
Thru A A ] Thru A

Right A A | Right A
Peds . X | Peds X

B Right | EB Right
BB Right | WB Right
Green 3.0 1.0 39;0 12.0
Yellow 4.0 0.0 4.0 4.0
All Red 1.0 0.0 1.0 1.0

Cycle Length: 70.0 secs

Intersection Performance Summary
Appr/ Lane Adj Sat . . Ratios .Lane Group Approach
Lane Group Flow Rate

Grp Capacity (s) v/c -
g/C Delay LOS Delay LOS

Eastbound

L 76 1770 0.30 0.04 34.7. C
TR 2815 5052 0.74 0.56 12.8 B 13.0 B

Westbound

L 228 1770 0.40 0.13 29.2 C
TR 2884 5047 0.78 0.57 13.1 B 13.7 9

Northbound

LTR 252 1468 0.56 0.17 29.4 C 29.4. C

Southbound
L 212 1237 0.39 0.17 27.0 C

I

TR 295 - 1718 0.12 0.17 24.7 C 26.3 C

Intersection Delay = 14.2 (sec/veh) Intersection LOS = B



HCS+: Unsignalized Intersections Release 5.21

1 . TWO-WAY STOP CONTROL SUMMARY

alyst:
Thiva

gency/Co.: Solaegui Engineers

Date Perfooned: 7/30/2doe

Analysis Time Period: AM Peak Hour

Intersection: McCarran Boulevard/VictoryLane

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.

Intersection Orientation: EW Study period (hrs): 0.25

Vehicle Volumes and Adjustments

Major Street-: -Approach
Eastbound Westbound

Movement 1 2 3 1 4 5 6

L T R L T R

Volume . . 2 795
532 1

Peak-Hour Factor, PHF 0.83 0.83
0.83 0.83

Hourly Flow Rate, HFR - 2 957
640 1

Percent Heavy Vehicles 2 -- --

Median Type/Storage
Raised curb / O

RT Channelized?

Lanes 1 2
2 0

-dhZonfiguration
L T

T TR

pstrean Signal?
No

No

Minor Street: Approach . - Northbound . Southbound

Movement 7 8 9 I 10 11 12

L T R L T R

1 -0

Volume

Peak Hour Factor, PHF .
0.83 0.83

Hourly Flow Rate, HFR
1 0

Percent Heavy vehicles
2 . 2

Percent Grade (%)
0 0

Flared Approach: -Exists?/Storage
/ No /

0 0
Lanes LR

Configuration

Delay, Queue Length, and Level of Service

Approach
EB WB Northbound - Southbound

Movement 1 4 I 7 8 9 | 10 11 12

Lane Config
- L ( ) LR

v (yph)
2

1

C(m) (vph) 939
-200

v/c . 0.00
0.00

95% queue length 0.01
0.02

Control Delay 8.8
23.1

S A
C

proach Delay

' 23.1
C

Approach LOS



HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP .CONTROL SUMMARY

Analyst: Thiva
- gency/Co,: Solaegui Engineers
Date Performed: 7/30/2008

Analysis Time Period: PM Peak Hour
Intersection: McCarran Boulevard/VictoryLane
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
Intersection Orientation: EW Study period (hrs): 0.25

Vehicle Volumes.and Adjustments
Major Street:- Approach Eastbound Westbound

Movement 1 2 3 | 4 5 6

L T R | L T R

Volume 3 855 844 2
Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90

Hourly Flow Rate, HFR 3 950 937 2
Percent Heavy Vehicles- 2 -- -- -- --

Median Type/Storage Raised curb / 0
RT Channelized?
Lanes 1 2 2 0

Configuration L T T TR

pstream Signal? No No

Minor Street: Approach Northbound southbound

Movement 7 8 9 . I 10 11 12

L T R | L T R

Volume 1 . 3
Peak Hour Factor, PHF 0.90 0.90

Hourly Flow Rate, HFR 1 3
Percent Heavy Vehicles 2 . 2
Percent Grade (%} . O 0
Flared Approach: Exists?/Storage / No . /
Lanes 0 0

Configuration LR

Delay,.Queue Length,-and Level of Service

Approach EB WB Northbound . Southbound
Movement 1 4 I 7 . 8 9 | 10 11 12
Lane Config L | | LR

v (vph) 3 - 4

C(m) (vph) 726 -298

v/c 0.00 0.01
95% queue length 0.01 0.04
Control Delay 10.0- 17.2

S A C

proach Delay 17.2

Approach LOS - C



HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

alyst:
Thiva

agency/Co.:
Solaegui Engineers

Date Performed: 7/30/2008

Analysis Time Period: AM Peak .Hour

Intersection:
McCarran Boulevard/VictoryLane

Jur.isdiction: 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 Study period (hrs) 0.25

Vehicle volumes and Adjustments

Major Street-: Approach
. Eastbound

Westbound

Movement 1 2 3 1 4 5 6

L T R I L T R

Volume . 27 805
536 14

Peak-Hour Factor, PHF 0.83 0.83
0 83 0.83

Rourly Flow Rate, HER 32 969
648 16

Percent Heavy Vehicles 2 -- --
--

Median Type/Storage
Raised curb / 0

MRT

Channelized?

anes
1 2

2 0

onfiguration
L T . T TR

pstream Signal?
No

No

Minor Street: Approach
Northbound

southbound

Movement 7 8 9 I 10 11 . 12

L T R I L T' R

Volume

32 - - 58

Peak Hour Factor, PHF
0.83 : 0.83

Hourly Flow Rate, HFR
38 69

Percent Reavy Vehicles
2 2

Percent Grade (%)
0

0

Flared Approach: Exists?/Storage
/

No. /

0 0

Lanes
LR

Configuration

Delay, Queue Length, and Level of Service

Approach
EB WB Northbound

- Southbound

Movement
1 4 I 7 8 . 9 10 - 11 12

Lane Config
L I

I LR

v (vph)
32

107

C(m) (vph)
921

-328

v/c
0.03

0.33

95% queue length 0.11

1.38

Control Delay 9.0

21.2

SOS
A

C

Approach Delay ,

21.2

C

Approach LOS



HCS+: Unsignalized Intersections Release 5.21

TWO- WAY STOP CONTROL SUMMARY

alys t: Thiva
P gency/Co.: Solaegui Engineers

Date Performed: 7/30/2008

Analysis Time Period: PM Peak Hour

Intersection: McCarran Boulevard/VictoryLane
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 . Study peribd (hrs): 0.25

Vehicle volumes and Adjustments
Major Street: -

Approach . Eastbound Westbound

Movement 1 2 3 I 4 5 6

LTRILTR

Volume - 68 864 849 54

Peak-Hour Factor, PHF 0.90 0.90 0.90 0.90

Hourly Flow Rate, HFR 75 960 943 60

Percent Heavy Vehicles 2 -- -- --

Median Type/Storage . Raised curb / 0
RT Channelized?

Lanes 1 2 2 0

Configuration L T T TR

pstream Signal? No No

Minor Street: Approach Northbound Southbound

Modement 7 8 . 9 . | 10 11 12

L T R I .L T R

Volume 14 47

Peak Hour Factor, PHF 0.90 0.90

Hourly Flow Rate, HFR 15 52

Percent Heavy Vehicles 2 2

Percent Grade (%) 0 0

Flared Approach: Exists?/Storage / . .No /

Lanes 0 0

Configuration LR

Delay, Queue Length, and.Level of Service

Approach EB WB Northbound Southbound

Mqvement 1 4 . 7 8 9 | 10 11. 12

Lane Config L | ] LR

v (vph) 75 . 67

C(Et) (vph) 686 243

v/c 0.11 0.28

95% queue length 0.37 1.09

Control Delay 10.9 25.4 5

MMEOS . B D

Approach Delay 25.4

Approach LOS D



HCS+: UnsignaliZed Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

alyst : Thiva

gency/Co. : Solaegui Engineers

Date Performed? 7/30/2008

Analysis.Time Period: AM Peak Hour.

Intersection:
McCarran Boulevard/VictoryLane

-

Jurisdiction: City of Reno

Units: U. S. Customary

Analysis Year: 2018 Background

Project ID: Keystone Community Campus

East/West Street: McCarran Boulevard

North/South Street: Victory Lane

Intersection Orientation: EW Study period' (hrs): 0.25

Vehicle Volumes and Adjustments

Major Street-: - Approach . Eastbound
Westbound

Movement 1 2 3 1 4 5 6

L T R I L T R

Volume
2 999

897 1

Peak-Hour Factor, PHF 0.95 0.95
0.95 0.95

Hourly Flow Rate, HFR 2 1051
944 1

Percent Heavy Vehicles 2 - --

Median Type/Storage
Raised curb / 0

RT Channelized?

anes
1 2

2 0

onfiguration
L T

- T TR

'pstream Signal?
No

No

Minor Street: Approach
. Northborind

Southbound

Movement 7 8 9 ) 10
'
11 12

-

L. T R [ L - T R

Volume

1 0

Peak Hour Factor, PHF
0.95 0.95

Hourly Flow Rate, HER
1 0

'

Percent Heavy Vehicles
2 2

Percent Grade .(%)
0 .

O

Flared Approach:
Exists?/Storage

/
No /

Lanes .
O 0

LR

Configuration

Delay, Queue Length, and Level of Service

Approach
EB . WB Northbound

Southbou'nd

Movement
1 4 ) 7 8 . 9 1 10 11 12

Lane Config L I
(

' LR

v (Tph)-
2

- . 1

C(m) (vph)
722

-118

v/c
0.00

. 0.01

95% queue length 0.01

0.03

Control Delay 10.0

35.8

OS
A

E

Approach Delay

35.8

Approach LOS

E



HCSF: Unsignalized Intersections Release 5.21

TWO-WAY*STOP CONTROL SUMMARY

alyst: Thiva

igency/Co.: - Solaegui Engineers
Date Performed: 7/30/2008

Analysis Time Period: PM Peak Hour

Intersection: McCarran Boulevard/VictoryLane
Jurisdiction: -

City of Reno
Units: U. S. Customary
Analysis Year: 2018 Background

Project ID: Keystone Community Campus
East/West Street: McCarran Boulevard

North/South Street: Victory Lane

Intersection Orientation: EW. . -
Study period (hrs)E 0.25

Vehicle Volumes and Adjustments

Major Street:- Approach ... Eastbound Westbound

Movement 1 . 2 3 4 5 6

L T R [L T R

Volume 3 795 912 2

Peak-Hour Factor, PHF 0.95 0.95 - 0.95 0.95

Hourly Flow Rate, HFR. 3 836 960 2

Percent Heavy Vehicles 2 -- -

Median Type/Storage Raised curb / 0

RT Channelized?

Lanes 1 2 2 0

Configuration - L T T TR

pstream Signal? No No

Minor Street: Approach Northbound Southbound

Movement 7 8 9 I 10 -11 12

L T R I L T R

Volume . 1 3

Peak Hour Factor, PHF 0.95 0.95

Hourly Flow Rate, HFR 1 3

Percent.Heavy Vehicles 2 2

Percent Grade.(%) 0 0

Flared Approach: Exists?/Storage
- / No /

Lanes 0 0

Configuration LR

Delay, Queue Length,-and Level of Service

Approach EB WB Northbound Southbound

Movement 1 4 ] 7 B . 9 | 10 1-1 12

Lane Config L | | - LR

v (vph) 3 . 4

C(m) (vph) 711 -304

v/c 0.00 0.01

95% queue length 0.01 0.04

Control.Delay 10.1 - 17.0
? OS B . C "-4

pproach Delay 17.0

Approach LOS C



HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

alyst: Thiva

ency/Co.: Solaegui Engineers

Date Performed: 7/30/2008

Analysis Time Period: AM Peak Hour

Intersection: McCarran Boulevard/VictoryLane

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: Victory Lane

Intersection Orientation: EW Study period (hrs): 0.25

Vehicle volumes and Adjustments

Major Street:- _Approach
- Eastbound Westbound

Movement 1 - 2
' 3 1 4 5 6

L T R I L T R

Volume . . 27 1126 901 14

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95

Hourly Flow Rate, HFR 28 -1185 948 14

Percent Heavy Vehicles 2 --

Median Type/Storage Raised curb / 0

RT Channe'lized?

Lanes 1 2 2 0

ponfiguration'
L T T TR

FTpstreun Signal?
No Yes

Minor Street: Approach Northbound Southbound

Movement 7 8 9 10 .11 12

L T R L T R

Volume .
32 !%3.

Peak Hour Factor, PHF 0.95 . 0.95

Hourly Flow Rate, HFR 33 . 61

Percent Heavy Vehicles 2 2

Percent Grade (%) 0 0

Flared Approach: Exists?/Storage / . No /

0 0
Lanes

Configuration
LR

Delay, Queue Length, and Level of Service

Approach EB WB Northbound
- Southbound

Movement 1 4 I 7 8 9 ) 10 11 12

Lane Config L ( ) LR

v (vph) 28
94

C(m) (vph) 815
-258

v/c 0.03
' 0.36

95% queue length 0.11
1..60

Control Delay 9.6
26.7

OS A
D

pproach Delay
26.7
D

Approach LOS



HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

nalyst: Thiva

isagency/Co.: Solaegui Engineers
Date Performed: 7/30/2008

Analysis Time Period: PM Peak Hour

Intersection: McCarran Boulevard/VictoryLahe
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: Victory Lane

Intersection Orientation: EW Study period (hrs) 0.25

Vehicle Volumes and Adjustments

Major Street: - Approach Eastbound Westbound

Movemett 1 2 3 ] 4 5 6 -

L T - R .. ( L T R

Volume .. - 68 B46 1036 54

Peak-Hour Factor, PHF 0.95 0.95 - 0.95 0.95

Hourly Flow Rate, HFR- 71 890 1090 56

Percent Heavy Vehicles 2 -- -- -- --

Median Type/Storage Raised curb / 0

RT Channelized?

Lanes 1 2 2 0

Configuration L T .T TR

pstream Signal? No Yes

Minor Street: Approach Northbound Southbound

Movement 7 8 9 I 10 11 12

L . T R L - T R

Volume 14 47

Peak Hour Factor, PHF 0.95 0.95

Hourly Flow Rate, HFR 14 49

Percent Heavy vehicles 2 2

Percent Grade (%) 0 0

Flared Approach: Exists?/Storage / No /

Lanes 0 0

Configuration LR

Delay, Queue Length, and Level of Service

Approach EB WB . . Northbound Southbound

Movement 1 4 [ 7 8 9 I 10 11 12

Lane Config L |' ] LR

v (vph) 71 63

C(m) (vph) 711 -307

v/c . 0.10 0.21

95% queue length 0.33 0.76

Control Delay 10.6 19.7

3'-OS

B C (

MRapproach Delay
19.7

Approach LOS C



HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

'nalyst:
Thiva

Agency/Co.:
Solaegui Engineers

Date Performed: 7/30/2008

Analysis Time Period: AM Peak Hour

Intersection:
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

North/South Street: Victory Lane.

Intersection Orientation: EW
Study period (hrs) : 0.25.

.Vehicle Volumes and Adjustments
.

Major Street: - Approach
Eastbound

Westbound

Movement 1 2 3 I 4 5 6

L T R ) L T R

Volume
. 2 1341

1306 1

Peak-Rour Factor, PHF 0.95 0.95
0.95 0.95

Hourly Flow Rate, HFR 2 1411
1374 1

Percent Heavy Vehicles 2
-- --

-- -

Median Type/Storage
Raised curb / 0

RT Channelized?

Lanes
1 2

2 0

Configuration
. L T

T TR

ppstream Signal?
No

- No

Minor Street: Approach
Northbound

Southbound

Movement 7 . 8 9 1 10 11 . 12

L T R ) L T R

Volume

1
0

Peak Hour Factor, PHF
0.95

0.95

Hourly Flow Rate, HFR
1

1)

Percent Heavy Vehicles

2
2

Percent Grade (%)
0

0

Flared Approach: Exists?/Storage
/

No
'

/

Lanes
-

0 0

LR

Configuration

Delay, Queue Length, and Level of Service

Approach
EB WB Northbound

Southbound

Movement
1 4 I 7 8 . 9 I 10 11 12

Lane Config
L - I

( LR

v (vph)
2

1

C(m) (vph)
495 ,

-46

v/c
0.00

0.02

95% queue length 0.01

0.07

7 Control Delay
12.3

85.0

-<LOS
B

F

Approach Delay

85.0

Approach LOS

F



HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

exalyst: Thiva

3Ryency/Co. : Solaegui Engineers
Date Performed: 7/30/2008

Analysis Time Period: PM Peak .Hour

Intersection:_ 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

North/South Street: Victory Lane
Intersection Orientation: EW Study period (hrs) : 0 .25

Vehicle Volumes and Adjustments
Major Street: -

Approach Eastbound Westbound

Movement 1 2 . 3 1 4 5 6 -

L- T R |L T R

Volume 3 1113 1216 2 .

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95

Hourly Flow Rate, HFR 3 1171 1280 2

Percent Heavy Vehicles 2
' -- - -

Median Type/Storage Raised curb / 0

RT Channelized?
Lanes 1 2 2 0

Configuration L T T - TR

1pstream Signal? No No

Minor Street: Approach Northbound Southbound

Movement 7 8
'

9 [ 10 11 - 12

L T R ] L T R

Volume 1 3

Peak Hour Factor, PHF 0.95 0.95

Hourly Flow Rate, HFR 1 3

Percent Heavy Vehicles 2 2

Percent Grade (%) 0 0

Flared Approach: Exists?/Storage / No /

Lanes 0 0

Configuration
- LR

Delay, Queue Length, and Level of Service

Approach - EB WB .Northbound . .Southbound

Movement 1 4 | 7 8 9 . I 10 11 12

Lane Config -L | | LR

v (mph) . 3 4

C (m) (vph) - 537 -175

v/c 0.01 0.02

95% queue length 0-.02 0.07

Control Delay 11.7 26.1 dL

LOS B D

Approach Delay . 26.1

Approach LOS D



HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP-CONTROL SUMMARY-

Apalyst:
Thiva

Agency/Co.: Solaegui Engineers

Date Performed: 7/30/2008

Analysis Time Period: AM Peak Hour

Intersection: McCarran Boulevard/VictoryLane

Jurisdiction: City of Rena

Units: U. S. Customary

Analysis Year: 2030 Back.ground + Project

Proj.ect ID: Keystone Community campus

East/West Street: McCarran Boulevard

North/South Street: - Victory Lane

Intersection Orientation: El Study p.eriod (hrs) : 0.25

Vehicle volumes and Adjubtmehts.

Major Street:- Approach
Eastbound

Westbound

Movement 1 2 3 4 5 6

L T R L T R

Volume
27 1394

1320 14

Peak-Hour Factor, PHF 0.95 0.95
0.95 0.95

H.Ourlfr Flow Rate, HFR 28 1467
1389 14

Percent Heavy Vehicles 2 --

Median Type/Storage
Raised curb / 0

RT Channelized?

Lanes
1 2

2 0

tonfiguration
- L T

T TR

pstream signal?
No

Yes

Minor Street: . Approach
Northbound

Southbound

Movement 7 8 9 ) 10 11 . 12

L T R L T R

Volume

- 32 58

0.95 0.95

Peak Hour Factor, PHF 33 61

Hourly Flow Rate, HFR

Percent Heavy Vehicles
2 2

Percent Grade (%)
- . O

0

Flared Approach: Exists?/Storage
/

No /

0 0

Lanes

Configuration

LR

Delay, Queue Length, and.Level of Service

Approach
EB WB Northbound

. Southbound

Movement 1 4 7 8 9 ] 10 11 12

Lane Config L
I LR

v (vph)
28

94

C (m) (vph)
59 4

-114

v/c
0.05

0.82

95% queue length 0.15

4.82

5 Control Delay 11.4
112.3

-

3 (LOS
B

F

R "Approach Delay

112.3
F

Approach LOS



HCS+: Unsignalized Intersections Release 5 21

TWO-WAY STOP CONTROL SUEMARY

palyst: Thiva

gency/Co.: Solaegui Engineers
Date Performed: 7/30/2008

Analysis Time Period:. PM Peak Hour
Intersection: McCarran Boulevard/VictoryLane
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
-Intersection Orientation: EW Study period (hrs)T 0.25

Vehicle Volumes. and Adjustments
Major Street:- Approach Eastbound Westbound

Movement 1 2 3 | 4 ,5 6

LTR|LTR

Volume 68 1134 . 1250 54
Peak-Hour Factor, PHF 0.95 0.95 . 0.95 0.95

Hourly Flow Rate, .HFR 71 1193 -. 1315 56
Percent Heavy Vehicles 2 -- -- -

Median Type/Storage Raised curb / 0
RT Channelized?
Lanes _ 1 2 2 0

Configuration L T T TR

pstremisignal? No Yes

Minor Street: Approach Northbound Southbound

Movement 7 8 9 | -10 11 12

L T R | L T R

Volume 14 47
Peak Hour Factor, PHF 0.95 0.95

Hourly Flow Rate, HFR 14 49
Percent Heavy Vehicles 2 2
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage / , No /
Lanes 0 0

Configuration LR

Delay, Queue Length,.and Level of Service

Approach EB WB Northbound Southbound
Movement 1 4 | 7 B . 9 | 10 11 12
Lane Config L | | LR

v (vph) 71 . 63

C(m) (vph) 603 . -182

v/c 0.12 0.35
95% queue length 0.40 1.45
Control Delay 11.8 34.9 P-

P LOS B D

Approach Delay 34.9

Approach LOS D



HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

alyst: Thiva

ency/Co.: solaegui Engineers

Date Performed: 7/30/2008

Analysis Time Period: AM Peak Hour

Intersection: McCarran Boulevard/VictoryLane

Jurisdiction: City of Reno

Units: U. S. Customary

Analysis Year: 2040 Background

Project ID: Keystone Community Campus

East/West Street: McCarran Boulevard

North/South Street: .Victory Lane

Intersection Orientation: EW Study period (hrs): 0125

Vehicle Volumes and Adjustments

Major Streety- Approach Eastbound Westbound.

Movement 1 2 3 [ 4 5 6

L T R ] L T R

Volume . 2 1483 1550 1

Peak-Hour Factor, PHF. 0.95 0.95 0.95 0.95

Hourly Flow Rate, HFR 2* 1561 1631 1

-Percent Heavy Vehicles 2 -- -- -

Median Type/Storage
- Raised curb / 0

RT Channelized?

-Lanes 1 2 2 0

, onfiguration L T T TR

pstream signal? No No -

Minor Street: Approach Northbound Southbound

Movement 7 8 9 ] 10 11 12

L T R | L - T R

Volume
1 0

Peak Hour Factor, PHF
- 0.95 0.95

Hourly Flow Rate, HFR 1 0

Percent Heavy Vehicles 2 2

Percent Grade (%) 0 0

Flared Approach: Exists?/Storage / No /

Lanes
0 0

Configuration
LR

Delay, Queue Length, and Level of Service

Approach EB WB Northbound . Southbound

Movement 1 4 I 7 B 9 .( 10 11 12

Lane Config L [
LR

v (gph) 2
1

C(m) (vph) 394
-27

v/c 0.01
0.04

95% queue length 0.02
0.11

Control Delay 14.2
143.4

" OS B
- F

proach Delay .
143.4

Approach LOS
F



HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

alyst: Thiva
4 Agency/Co.; Solaegui Engineers
Date Performed: 7/30/2008

Analysis Time Period: .PM Peak Hour
Intersection: McCarran Boulevard/VictoryLane
Jurisdiction: City of Reno
Units: U. S. Customary
Analysis Year: - 2040 Background
Project ID: Keystone Community Campus
East/West Street: McCarran Boulevard
North/South Street: Victory Lane
Intersection Orientation: EW Study period (hrs): 0.25

Vehicle Volumes and Adjustments
Major Street:- Approach Eastbound Westbound

Movement - 1 2 3 - ] 4 5 6

L T R. ( L T R

volume 3 - 1301 1371 2
Peak-Hour Factor, PHF - 0.95 0.95 0.95 0.95

Hourly Flow Rate, HFR- 3 - . 1369 1443 2
Percent Heavy Vehicles 2 -- -- --

Median Type/Storage Raised curb . . / 0
RT Channelized?
Lanes . 1 2 2 0

Configuration L T T - TR

pstream Signal? No No -

Minor Street: Approach Northbound Southbound

Movement 7 8 9 I 10 . 'll 12

L T * R ] L T R

Volume .1 3
Peak Hour Factor, PHF 0.95 0.95

Hourly Flow Rate, HFR 1- 3
Percent Heavy Vehicles 2 2
Percent Grade (%) 0 0
Flared Approach: Exists?/Storage / No /
Lanes 0 0

Configuration - '
LR

Delay, Queue Length,.and Level of Service

Approach EB WB Northbound - Southbound
Movement 1 4 | 7 * B 9 | 10 11 12

Lane Config L I . LR

v (gph) 3 4

C(m) (vph) 465 -125

v/c 0.01 0.03
95% queue length 0.02 0.10
Control Delay 12.8 34.7
LOS B D

Approach Delay - 34.7

Approach LOS D



HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP CONTROL SUMMARY

alyst: Thiva

gency/Co. : Solaegui Engineers

Date Performed: 7/30/2008

Analysis Time Period: AM Peak Hour

Intersection: McCarran Boulevard/VidtoryLane

Jurisdiction: City of Reno

Units: U. S. Customary

Analysis Year: 2040 Background + Project

Project ID: Keystone Community Campus

East/West Street: McCarran Boulevard

North/south Street; Victory Lane

Intersection Orientation: EW Study period (hrs): .0.25

Vehicle Volumes and Adjustments

Major Street: -
Approach Eastbound Westbound

Movement 1 2 3 1 4 5 6

L T R ( L T R

Volume . 27 1528 1553 14

Peak-Hour Factor, PHF 0.95 0.95 0.95 0.95

Hourly Flow Rate, RFR 28 1608
- 1634 14

Percent Heavy Vehicles 2 -- -- -- --

Median Type/Storage
Raised curb / 0

RT Channelized?

LLanes
1 2

2 0

onfiguration
L T

' T TR

stream Signal?
No Yes

Minor Street: Approach Northbound Southbound

Movement 7 8 9 1 10 11. 12

L T R | L .T R

32 58
Volume

Peak Hour Factor, PHF
0.95 0.95

Hourly Flow Rate, HFR
33 61

Percent Heavy Vehicles
2 2.

Percent Grade (%)
O 0

Flared Approach: Exists?/Storage / . No /

0 0
Lanes LR

Configuration

Delay, Queue Length, and Level of Service

Approach
EB WB Northbound Southbound

Movement 1 4 ) 7 8 - 9. I 10 . 11 12

Lane Config
' L I I LR

v (vph)
28

- 94

C (m) (vph) 497
-62

v/c 0.06
1.52

95% queue length 0.18 - 8.26

Control Delay 12.7
409.6,

OS
' . B

- F

approach Delay

409.6

F

Approach LOS



HCS+: Unsignalized Intersections Release 5.21

TWO-WAY STOP .CONTROL SUMMARY

$1. alyst: Thiva

bagency/Co.: . Solaegui Engineers
Date Performed: 7/30/2008

Analysis Time Period: PM Peak Hour
Intersection: - McCarran Boulevard/VictoryLane
Jurisdiction: City of Reno
Units: U. S. Customary
Analysis Year: 2040 Background + Project
Project ID: Keystone Community Cuppus
East/West Street: McCarran Boulevard

North/South Street: Victory Lane
Intersection .Orientation: EW - _ Study period (hrs) : 0.25

Vehicle Volumes and Adjustments
Major Streeb: -

Approach Eastbound Westbound

Movement -1 2 3 ] 4 5 6

L T R |.-L T R

Volume 68 1330 1404 54

Peak-Hour Factor, PHF - 0.95 0.95 0.95 0.95

Hourly Flow Rate, HFR 71 1400 1477 56
Percent Heavy Vehicles 2 -- -- --

Median Type/Storage Raised curb / 0
RT Channelized?

Lanes 1 2 2 0

Configuration L T T TR

pstream Signal? No Yes 4

Minor Street: Approach Northbound southbound

Movement 7 8 9 I .10 . 11 - 12

L T R | L T R

Volume 14 47

Peak Hour Factor, PHF 0.95 .
"

0.95

Hourly Flow Rate, HFR 14 49

Percent Heavy vehicles - 2 2

Percent Grade (%) . O 0

Flared Approach: Exists?/Storage
-

] . . No /
Lanes 0 0

Configuration LR

Delay, Queue Length, and Level of Service

Approach EB WB Northbound Southbotnd ,
Movement 1 4 | 7 8 . 9 I 10 11 12

Lane Config L | | LR

v (vph) . 71 . 63

C(m) (vph) 531 .-115

v/c 0.13 0.55

95% queue length 0.46 2.60

Control Delay 12.8 '69.0

OS B F

ERpproach Delay 69.0

Approach LOS F
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INTRODUCTION

The followingreportrepresentsthe preliminaryhydrologyanalysis
forthe proposedKeystone Canyon

development.KeystoneCanyon Development islocatednorthofMcCarran
Blvd and west ofLeadership

Parkway inReno,Nevada. The enclosedvicinitymap isshown asFigure1,inthisreport.Thisreport

analyzesthe impactof theproposed siteand compares ittothe existingstateofthe subjectarea.The

propertysurroundingthisprojectisasfollows:

South: McCarran blvd,and Sky CountryEstates

East: LeadershipParkway,Washoe County (082-020-17)

North: BLM USA (082-631-01),and Washoe County (082-631-13)

West: BLM USA (082-631-01)

Keystone Canyon consistsof approximately105 acresand islocatedwithinthesouthernhalfof Section

13,Township 20 North,and Range 19 East,MDB&M, Washoe County,Nevada. The sitehas some

nativevegetationand ispartiallydeveloped. Sitetopography
consistsof slopesgenerallyfrom northto

south,rangingfi-om5% to 30%. Rainfallrunofffrom the siteflows in a southerlydirectiontowards

McCarran Blvd. The flowseventuallydischargeintoKeystoneCanyon,
which isa drainagethatconveys

flowsthroughtheproperty.

According totheFederalEmergency Management Agency (FEMA) Flood InsuranceRate Map (FIRM)

PanelNumber 32031C2986E the subjectparcelresidesinZone X, effectivedateSeptember30, 1994.

Zone X is an area detenninedto be outsidethe 500-yearfloodplain.ReferenceFEMA panel in

Appendix A.

The purposeofthisreportisto summarizetheproposed
on-siteand off-sitehydrologyinaccordancewith

the City of Reno Departmentof PublicWorks Design Manual (CRDPWDM) and theWashoe County

HydrologicCriteriaand Drainage Design Manual (WCHCDDM), and to discussthe impactsof the

developmenton theexistingdrainageanddetention/retention
facilities.
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METHODOLOGY

SCS Curve Number

VisualHEC-1 by Haestad Methods was used to model the off-and onsitehydrologicbasinsthat

contributetotheephemeraldrainagethatisadjacent
totheproposedsite.The method usedtodetermine

lossrateand rainfallrunoffmethod withinthemodel was theSCS Curve Number Method. The SCS

Curve Number Method usestheSCS runoffcurvenumber (CN) lossrate,relatedtopotentialabstraction.

1000
CN - where;S(in.)

= initialabstraction

S+10

The precipitationrunoffisdetenninedusing
theSCS UnitHydrographmethod forrunofftransformation.

SCS lagtimeswere determinedby determiningthe Time of Concentration(Te).SCS Jagtimeswere

determinedby:

Tq
= 22.1K,(L(Le /S"))"

Where:

K,= Roughness Factor(determinedfrom
Table703 intheWCHCDDM)

L= Lengthofthelongestwatercourse(ft.)

Le = Length alongthelongestwatercourseupstream
tocentroidofwatershed(ft.)

S = Slopeofthelongestwatercourse(ft./mile)

Composite runoffcurvenumbers arebased on hydrologicsoilgroups,where groupA issandyand well

drained,group B isa sandy loam, group C isa clayloam or shallowsandy loam,and group D has a

poorlydrained,heavy claythatswellswhen wet. The compositecurvenumbers
were calculatedusing

the data providedby the NationalResource ConservationService(NRCS) water featuressoildata

(http://websoilsurvev.nres.usda.cov/appl).
RefertoAppendix A forNRCS soildata.

The rainfallcharacteristicswere modeled by the definedbalancemethod usingtheNOAA database

(http://diveer.nws.noaa.cov/hdsc/pfds/sa/ny
ofds..htmf)to detenninesitespecificdepth

of precipitation

forthesubjectproperty.
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Peak Flow DetentionFacility

Upon thedeterminationof requirementany flow detentionwillbe analyzedusingby VisualHEC and/or

PondPACK by Haestad Methods. The detentionponds willhave a minimum of one footoffreeboard,

which isinaccordancewiththeCityofReno DepartmentofPublicWorks DesignManual (CRDPWDM)

and the Washoe County HydrologicCriteriaand Drainage Design Manual (WCHCDDM), and have

adequatecapacitytodetainthe100-year24-hourpeak
flows.

CulvertMasterfor Windows by HaestadMethods,theWCHCDDM and theCRDPWDM willbe usedto

analyzeany ofthefutureculvertsthatmay be requiredtoconvey the 100-yearpeak flows
underexisting

and futureroads. In additionCulvertMasterwillbe used to model the dischargefrom any future

detentionfacilities.

Riprap SizineforOutletStructures

The procedurefordeterminingthesizeofrock
needed foran outletbasincan be basedon mean channel

velocity,longitudinalchannelslope,and specificgravity
ofrock.The shearstressexertedby theflowon

thechannelperimeter,where shearstressisgovernedby thesizeand weightoftheindividualrock,the

shape oftherock,themean channelvelocity,longitudinalslope,currentdirection,
and eddy action.The

rockused intheoutletbasinmust be largeenough inbothsizeand weighttoresisttheforceofthewater.

Ifthe rock isnot largeenough to withstandthe shearstressexertedby the flow,itwillbe washed

downstream.

The followingmethod willbe usedto detenninetheappropriatesizerockfortheoutlet
basinwithinthe

project:

0.057
2
S
034

d=so
(Ss

-
1)1.332

where

dso= Rock sizeforwhich 50% ofriprapby weightissmaller(feet)

V = Mean chamlelvelocity(fps)

S = Longitudinalchannelslope(feet/feet)
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Ss= Specificgravityofrock(minimum Ss= 2.50)(dimensionless)

EXESTING HYDROLOGY

In the existingconditions,a significantephemeral drainage
runs throughthe subjectproperty.This

drainagedischargesintoexistingculverts
thatrun under McCarran Boulevardand dischargeintothe

existingdetentionfacility.The flowsareconveyedthroughexistingstormdrain
facilitiesand eventually

theTruckee Riversoutheastofthesite.

A HEC-1 model (AppendixB) was usedto analyzetheon-and offsiteflowsintheexistingconditionto

determinepeak runoffand combinedwiththeexisting
FEMA FloodInsurancePanel32031C2986E dated

September30,1994 forWashoe County(AppendixA). ReferenceAppendix A forthepeakrainfalldepths

and the calculatedSCS Lag time thatwere used to determinethe 5-year,and 100-yearpeak flows.

Weighted CN valueswere calculatedbasedon soiltypesand were usedtodeterminethe5-year,and 100-

year peak .flows. In addition,NOAA online Point PrecipitationData Server referencingthe

"Precipitation-FrequencyAtlasoftheUnitedStates"NOAA Atlas14,Volume 1,Version4 (Appendix

A). ReferenceTable1 forthe5-year,and 100-yearpeakflows
andtheassociateddesignparameters.

Table 1 - HEC-1 Model ExistingConditions

Basin Area Weighted SCS Lag 5-Year 100-Year

(Sq.Mile) CN (hr.) Peak Flows Peak Flows

(cfs) (cfs)

Basin#1 0.445 73.9 0.70 26 157

Basin#2 0.316 75.0 0.72 21 115

TotalatCP1 ----- --- ----- 48 272

Basin#3 1.728 75.7 1.25 87 418

TotalatCP2 ----- ---- ---- 120 611

PROPOSED HYDROLOGY

In the proposedconditions,theonsite
flowswillbe conveyedthroughculvertsand

theproposedstorm

drainthatwilldischargeintotheexistingephemeraldrainage
locatedadjacenttothesubjectproperty.

A HEC-1 model (AppendixC) was usedtoanalyzetheon-and offsiteflowsintheproposedconditionto

detenninepeak runoff.Incomparisonofexisting
and proposedpeak flows,thechanges

intheparameters

4



occurredinhydrographicbasins#1,#2 and#3. InBasin#1 theweightedcurvenumber increasedfrom73.9

to 74.7due totheproposeddevelopment,and theSCS lagtimeremainedfrom 0.70hours.InBasin
#2 the

weightedcurvenumber increasedfrom 75.0to76.0due totheproposeddevelopment,and theSCS lagtime

decreasedfrom 0.72to0.71hours.InBasin#3 theweightedcurvenumber increasedfrom 75.7to75.9due

totheproposeddevelopment,and theSCS lagtimedecreasedfrom 1.25to1.24hours.As
seeninTable#2,

accordingto theHEC-1 model theproposeddevelopmentincreasedthe 5-year,and 100-yearpeak flow

events6 efs,and 19 efs,respectively.

Table 2 - HEC-1 Model Proposed Conditions

Basin Area Weighted SCS Lag 5-Year 100-Year

(Sq.Mile) CN (hr.) Peak Flows Peak Flows

(cfs) (cfs)

Basin#1 0.445 74.7 0.70 29 163

Basin#2 0.316 76.0 0.71 24 122

TotalatCPl ---- ---- -- 53 286

Basin#3 1.728 75.9 1.24 89 425

TotalatCP2 _ ----- --- ---- 126 630

CONCLUSION

The existingand proposedsitehydrologicconditionswere determinedinaccordancewithWCHCDDM

and CRDPWDM. SupportingdocumentationisincludedwiththisHydrologyReport.
The SCS Curve

Number method was modeled inHEC-1 todetennineboththeexistingand proposedpeakflows. The

proposedconditionHEC-1 analysisshowed an increasein5-year,and 100-yearpeak flowsof6 efs,19

efsrespectivelyoverthatoftheexistingconditionHEC-1 analysis.The proposeddetentionfacilitywill

be designedinaccordancewithWCHCDDM and detainthe100-year24-hourpeakflow eventtoinsure

thattheproposeddevelopmentiswithintheassociatedguidelines.
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PrecipitationFrequency Data Server Page 1 of4

POINT PRECIPITATION

FREQUENCY ESTIMATES

FROM NOAA ATLAS14

Nevada39.557401N 119.854583W 5055feet

from"Precipitation-FrequencyAtlasoftheUnitedStates"NOAAAtlas14,Volume1,Version4

G.M.Bonnin,D.Martin,B.Lin.T.Parzybok,M.Yel-ta,andD.Riley
NOAA,NationalWeatherService,SilverSpring,Maryland,2006

ExtractedTbnJun52008
U.S.Map

PrecipitationFrequency Estimates (inches)

22nUMMMEBEUMMMUMMUDD

*Theseprecipitationfrequencyestimatesarebasedonaoartialdurationseries.ARIisheAverageRecurrenceInterval.

R efertothedocumentationformoreInfounation.NOTE:Formattingforcesestimatesnearteroioappearaszero.

*
Upper bound of the 90% confidenceinterval

PrecipitationFrer uency EEtime es (inches'

ARI * 5 10 15 30 60 120 3 6 12 24 48 4 7 10 20 30 45 60

(years)min min min min min min hr br br hr hr day day day day day day day

0.120.180 0.370.490.590.85 1.161.531,912 2.76 3 4 4.79 S.69 6.56.

0.150.230 0.470.610.73 1.061.451.922.402 3.54 4 5 6.17 7.33 8.43

0.200.30 0.630.780.91 1.301.822.423.083 4.69 5 6 8.13 9.65 11.18

0.25 0.38 0.780.931.061,492.112.843.644 5.63 6 9.65 11.4113.11

0.330.500 1.041.161.271.742.513.424.455 6.98 7 9 II.7513.7915.65

0.410.630 1.291.381.471.942.823.885.116 8.10 9 13.4115.6217.56

0.510.780 1.601.651.712.143.164.395.847 9.33 1 15.1817.5119.44

0.640.97 2.002.022.052.403.504.926.628 10.66 17.0119.4621.31

0.85 1.30 2.692.712.742.863.985.677.77 12.62 19.5722.1323.82

1.061.612 3.333.373.403.434.396.298.74 14.25 21.6624.2325.69

Theupperandc[thecanidanceinlervala90%coniidence.avelisttovaluewhich5:ofthesmulaterquantilevaluesforgvenfequencyasgreatesthan.

"Theseprecipltationfrequencyestimatesare=asedonaDartialdurationseries.ARIistheAverageRecurrenceInterval.

Pleaserefertothedocumentationibrmoreinformation.NOTE:Fonnatingpreventsestimatesnearzerotoappearaszero.

* Lower bound ofthe 90% confidenceinterval

PrecipitationFrequency Estimates (inches)
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*ThelowerboundoftheconiidenceIntervalat90%confidencelevelisthevaluewhich5%ofthesimulatedquantilevaluesforagivenfrequencyarelessthan.
*Theseprecipitationfrequencyestimatesarebasedonanortialdurationmaximaseries.ARIistheAverageRecurrencelaterval.

Pleaserefertothedocumentationformoreinformaton.NOTE:Formattingpreventsestimatesnearzerotoappearaszero.
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WASHOE COUNTY

. HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

Ifa separatetime ofconcentrationanalysis
ismade forthepipeflowand surfaceflow,

a timelag

'
between thesurfaceflowpeak and thepipe

flowpeak willoccur.
Thislag,ineffect,willallowthe

pipetocarryalargerportion
ofthemajorstormrunoff

thanwouldbe predictedusingtheminor
storm

timeofconcentration.The basisfor
thisincreasedbenefitisthat

theexcesswaterfrom one intetwill

flowtothenextinletdownhill,.using
theoverlandroute.Ifthatinlet

isalsoatcapacity,thewaterwill

oftencontinueon untilcapacityis
availableinthestormsewer.

.The analysisofthisaspectofthe

interactionbetween thestormsewersystem
and themajorstormrunoff

iscomplex. The simplified

approachofusing
theminorstormtimeofconcentration

forallfrequencyanalysisisacceptable
foruse

inWashoe County.

705 SCS UNIT HYDRO GRAPH METHOD

The SCS UnitHydrographmethod
was developedfortheSCS by Mr. VictorMockus. The SCS Unit

Hydrograph was dedved from a largenumber ofnaturalunithydrographsfrom
watershedsvarying

widelyinsizeand geographic
location.The SCS UnitHydrographhasbeen

inuseformany yearsand

hasproducedsatisfactory
resultsfor.manyapplications.

Thismethod may be usedfordrainageareas

withintheWashoe County areainaccordance
withSection304.3.

705.1 METHODOLOGY

The SCS UnitHydrographmethod
usestheunithydrographtheory

asa basisforrunoffcomputations.

The unithydrographtheorycomputes
rainfallexcesshydrographs

fora unitamountofrainfallexcess

applieduniformly
overa sirb-basinfora givenunitof time(or

unitduration).The rainfallexcess

hydrographsarethen
transformedtoa sub-basinhydrographby

superimposingeach
excesshydrograph

la.ggedby theunitduration.

The shapeoftheSCS UnitHydrographisbased
on studiesofvariousnaturalunithydrographs.

The

basicgoverningparameters
ofthiscurvilinearhydrograph

areasfollows.

1. The time-to-peak,T,,ofthe
unithydragraphapproximatelyequals

0.2timesthetime-of-base,

Ts.

2. The pointofinflection
ofthefallinglegoftheunithydrograph

approximatelyequals
1.7times

T

For ease of calculation,an equivalenttriangular
unithydrographwas

derivedfrom the natural

curvilinearunithydrograph.From
the-triangularunithydrograph,equations

forthepeakdischarge,

Q,, time-to-peak,T,,and
thetimeof concentration,

tsweredeveloped
basedon a singlelagfactor

(TLAG). The dischargehydrographis
thendeterminedfortheSCS

UnitHydrograph.method
based

on thestormexcessprecipitationappliedtotheunithydrograph
whose parametersare

determinedby

TLAG. TLAG isdefinedand discussedin
Section705.3.

705.2 ASSUMPTIONS

The basicassumptionsmade
when applyingtheSCS

Unit Hydrographmethod (andallotherunit

hydrographmethods)
areasfollows:

1. The effectsofallphysicalcharacteristics
ofa givendrainagebasin

arereflectedintheshape

ofthestormrunoffhydrograph
forthatbasin.

December 2, 1996
Storm Runoff

709



WASHOE COUNTY

HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

2. At a givenpointon a stream,dischargeordinates
ofdifferentunitgraphsofthesame

unittime

ofrainfallexcessaremutuallyproportional
torespectivevolumes.

3. A hydrographof
stormdischargethatwould resultfrom a seriesofburstsofexcessrainor

from continuousexcessrainof variableintensitymay be constructedfrom a seriesof

overlappingunitgraphs
eachresultingfrom a singleincrementofexcess

rainofunitduration.

705.3 LAG TIME

Input dataforthe
SoilConservationServicedimensionless

unithydrographmethod (SCS, 1985)

consistsofa singleparameter,
TLAG, which isequaltothelag(inhours)

betweenthecenterofmass

ofrainfallexcessandthepeak
oftheunithydrograph.For

smalldrainagebasins(lessthan
one square

mile)and basinslopes
lessthantenpercentthelag

timemay be relatedtothetimeofconcentration,

te,by thefollowingempiricalrelationship:

(709)

TLAG = 0.6(

The toiscomputed aspresented
inSection702.

For largerdrainagebasins(greater
thanone squaremile)and

basinswitha basinslopeequalto or

greaterthantenpercent,
thelagtime(andt)

isgenerallygoverned
mostlyby theconcentratedflow

-traveltime,nottheinitialoverland
flowtime. In addition,asthebasingetsincreasingly

larger,the

averageflowvelocity(and.associated
traveltime)becomes more difficulttoestimate.Therefore,

fc

thesebasins,thefollowinglagequation
isrecommended foruseincomputingTLAG:

TLAG = 22.1& (L LAS")o.as

(710)

where K. = Roughness factorfor
thebasinchannels.

L = Lengthoflongestwatercourse
(miles)

L, = Lengthalonglongest
watercoursemeasuredupstream

toa pointopposite
thecentroidof

thebasin(miles)
S = Representative(average)

slopeofthelongest
watercourse(feetpermile)

This lag equationisbased
on the United StatesBureau

of Reclamation'sanalysisof
the above

parametersforseveral
drainagebasinsinthe

Southwestdesert,GreatBasin,
and ColoradoPlateauarea

(USBR, 1989). SincetheSCS
and theUSBR definelagdifferently,

thisequationwas developedby
.

modifyingtheUSBR's S-graphlagequation
tocorrespondtotheSCS's

definitionofthedimensionless

unithydrographlagequation.

In orderto obtaincomparable
resultsbetween thetocalculationand

theTLAG calculation,itis

recommended thateithermethod be used
asa checkoftheothermethod

fordrainageareasaround
one

squaremileinsize.

705.3.1 Roughness Factor.

The selectionof a proper roughness
factorforuse in thelag time calculation

ishighly

subjective.Therefore,
inordertoobtainmore consistentlagtimeand tunoffanalysis

results,

theroughnessfactor,K,,
shallbe determinedusingthefactorspresented

inTable703. These

factorsarebasedon roughnessfactoranalysisperformed
intheWashoe County and Carms

- Cityareas,analysisperformed
fortheSacramento,California

area,andby USBR (1985

December 2, 1996
Storm Runoff
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WASHOE COUNTY

Q = 0.45* 1.18* 4.65 = 2.5efs

Qs,
= 0.45* 1.14* 15.5= 8.0efs

Step 9:
The 100-yearpeak flow

ateach designpoint
was notperformedin

thisexample

problem butmay
be obtainedby repeatingSteps

6 through8 using100-year
runoff

coefficientsand rainfallintensities.

APPLICATION:
The resultsfrom the RationalFormula Method areused to designthe

drainagesystemin
an urbanenvironment.

The resultsfrom thisexample

problemwill
beusedinsubsequentexampleproblems.

709.2 EXAMPLE: SCS UNIT HYDRO GRAPH METHOD

Problem: Determine the 100-year;
24-hourrunoffhydrograph

on Doe-Creek immediately

upstreamofJohn
Boulevardand Rose Subdivision.

Solution:

Step 1: Measure thedrainagearea
ofthebasin.For thisexample,

assumethedrainagearea

IS:

DA = 3.34squaremiles
= 2140 acres

Step2:
Estimatetheaveragecurve

number ofthebasin.Assume
thebasincanbe divided

intothefollowingland
uses.

Land Use SoilType CN Area (Acres)

Forest B 54 200

Forest C 66 1100
-

ShrublBrush B 56 840

CNg
= (54*200+66*1100+56*840)/2140=

61.0

Step 3:
Meisure thelengthof

thelongestwater
course(L).

L = 22100 feet= 4.19miles

Step 4:-
Measure thelengthalongDoe

Creek from theJohn BoulevardBridge
tothepoint

oppositethe
centroidofthebasin(L).

December 2, 1996
StormRunoff
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WASHOE COUNTY

HYDROLOGIC CRITERIA AND DRAINAGE DESIGN MANUAL

Le = 2.05miles

Step5:
Calculatetheaverageslope

ofDoe Creek.

Elevationoffurthestupstreampoint
= 7,276 feet

ElevationatJohnBoulevard
= 4,920feet

Slope
7276~4920 - 563 feet/mile

4.19

Step6:
Estimatetheaverageroughness

factor,IQ forDoe CreekusingTable703.

Land Use 4. Area

Forest
.15 1,300

ShrublBrush
.1 840

K. = (0.15*1300+0.1*840)/2,140=
0.130

Step7:
Calculatethelagtime (TLAG)

forthe SCS dimensfoulessunithydrograph
using

-

Equation710.

TIAG= 22.1*R*{L*L/So.s
0.33

TLAG= 22.1*0.13*(4.19*2.05/563o.s
0.33= 2.05hours

Step8: Inputthenecessary
informationintothe

HEC-1 program
and runHEC-1 toobtainthe

100-year,24-hour
stormhydrograph

atJohn BoulevardBridge.
The HEC-1 program

willrequireKK, BA, LS, PH, and UD cards.The rainfalldistribution
information.

was obtainedfrom Section
604.2. The resultsfrom HEC-1

model areprovided
in

Figure704.

December 2, 1996
Storm Runoff
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'
WASHOE COUNTY

HYDROLOGIC CRITERIAAND DRAINAGE DESIGN MANUAL

RUNOFF CURVE NUMBERS

RunoffCurveNumbers

Land Use orSurfaceCharacteristics
Aver.% SoilComp SoilComp SoilComp SoilComp

Impervious
A B C D

Area

Business/Contmercial:

Downtown.Areas
85 89 92 94 95

NeighborhoodAreas
70 80 87 91

-. 93

Residential:

(AverageLotSize)

1/8AcreorLess(Multi-Unit)
65 77 85 90 92

1/4Acre
38 61 75 83 87

1/3Acre
. 30 . 57 72 81 - 86

1/2Acre
25 54 70 80 85

.1 Acre
20 51 68 79 84

Industrial:
-

72 81 88 91 . 93

IrrivatedAreas:

Lawns, Parks,GolfCourses/
- 5 .41 62 75 81

Agriculture

0 39 61 74 80

, UndevelonedAreas(Onen
Soace):

- Herbaceous(grasses)
- - 0 40 62 74 85

Mixed GrassandSlu-ub
0 . .39 61 73 82

Sluub/Brush
D 35 . 56 70 77

Forest(Evergreen) .
O 30 54 66 75

Outcrops
-70 77 86 91' 94

Street/Roads:

Paved
. 100 98 98 98 98

Gravel
20 . 76 85 89 91

Drives/Walics:
95 97 97 97 97

Refe.:

90 95 95 95 95

Notes:

1. Grass-GrassedLandscaping
orIrrigatedVegetation

. . VERSION: December 2,1996 REFERENCE:

- TABLE

SCS TR-55,USDA, June 1986
702

("EN(~}[[ 0
. (withmodifications)



WASHOE COUNTY

HYDROLOGIC CRITERIAAND DRAINAGE DESIGN MANUAL

LAG EQUATION ROUGHNESS FACTORS

RANGE OF AVERAGE

LAND USE IMPERVIOUS AREA K,

DevelopedAreas

Commercial/Industrial/Office/Business 70 -85 .05

High and Medium DensityResidefitial
30 -65 .05

Low DensityResidential
20 -25 .07

RuralResidential.
10- 15 .08

IrrigatedGrass(Golf
0 -5 .10

Course/Parks/Cemeteries)

UndevelopedAreas

Rock Outeroppings
- .04

IrrigatedAgriculture
- .10

Rangelands:
Herbaceous(grasses)

- .08

Mixed grassand shrub
- . .09

Heavy shrub/brush
- - .10-

Forest(Evergreen)
- .15

VERSION: December 2,1996 REFERENCE:
TAE

.

'
U.S.DepartmentofInterior,

1989 700

.: . , C.-
(withmodifications)



Keystone

Canyon

Soils

Data

Keystone

Canyon

Sub-Basin

Worksheet

BASIN

1
(Existing)

Total

Area

(Acres)

284.9

Total

Area

(mi.2)

0.445

Pecentag

e
of
Major

SCS

Soil

Types

Area

Portion

of

Contributing

to
Watershed

A

B

C

D

(Acres)

Total

Area

A

B

C

D

311

100

83.7

0.294

0.00

0.00

0.00

29.38

650

100

11.3

0.040

0.00

0.00

0.00

3.98

651

100

8.2

0.029

0.00

0.00

0.00

2.87

652

100

19.0

0.067

0.00

0.00

0.00

6,68

653

100

21.0

0.074

0.00

0.00

0.00

7.38

872

100

15.0

0.053

0.00

0.00

0.00

5.25

882

100

17.4

0.061

0.00

0.00

6.11

0.00

994

100

24.7

0.087

0.00

0.00

0.00

8.65

1054

100

3.7

0.013

0.00

0.00

0.00

1.30

1271

33

33

33

80.9

0.284

0.00

9.47

9.37

9.47

Totals

284.9

1.00

0.0

9.5

15.5

75.0

%A

%B

%C

%D

Land

Use

Description

Land

Use

Area

(Acres)

ShrublBrush

284.9284.9

Curve

Number

(CN)

Estimate

(Weighted

Average)

Weighted

Runoff

Curve

Numben

CN

Land

Use

Area

(ac.)

Land

Use

%

A

B

C

D

ShrublBrush

284.9

100

35

56

70

7T

7385.5

Total

Land

Use

100

73.9



KeystoneCanyon (ExistingConditions)

Watershed: BASIN 1 Watershed Geometry

Acres= 284. Length(L)(mi.)=j 1.55

mi.'= 0.44 CentroidLength(Lo)(rni.)= 0.7

ElevationHigh (ft.)= 5798

ElevationLow (ft.)= 4810

Height(ft.)= 988

Height(mi.)= 0.187

Slope(%)== 12.07

Slope(ft.1mi.) 637.42

Roughness Factor(Kn)= 0.09

Roughness Factor(Kn)

Land Use Kn Area (Acres)

ShrublBrush 0.09 284.9

Total 284.9

Kn= 0.09

Lag Time (Trag)Calculations
. Tia,= 0.70

TI,
= 22.1*K,(L*(Lc/So.s

0.as

Kn= Roughness Factor(determinedfromTable703
intheWCHCDDM)

L= Lengthoflongestwatercourse(ft.)

Lo= Lengthalonglongestwatercourseupstream
tocentroidofwatershed

S= Slopeoflongestwatercourse(ft./mile)



Keystone

Canyon

Soils

Data

Keystone

Canyon

Sub-Basin

Worksheet

BASIN

2
(Existing)

Total

Area

(Acres)

202.4

Total

Area

(mi.2)

0.316

Pecentage

of
Major

SCS

Soil

Types'

Area

Portion

of

Contributing

to
Watershed

A

B

C

D

(Acres)

Total

Area

A

B

C

D

311

100

21.2

0.105

0.00

0.00

0.00

10.48

312

100

21.9

0.108

0.00

0.00

0.00

10.84

653

100

0.4

0.002

0.00

0.00

0.00

.
0.19

861

100

29.6

0.146

0.00

0.00

0.00

14.61

862

100

2.3

0.011

0.00

0.00

0.00

1.14

871

100

11.0

0.054

0.00

0.00

0.00

5.41

872

100

27.4

0.135

0.00

0.00

0.00

13.54

880

50

50

39.2

0.194

0.00

0.00

9.68

9.68

882

100

0.5

0.002

0.00

0.00

0.25

0.00

901

100

37.5

0.185

0.00

0.00

18.53

0.00

994

100

11.5

0.057

0.00

0.00

0.00

5.67

Totals

202.4

1.00

0.0

0.0

28.5

71.5

%A

%B

%C

%D

Land

Use

Description

Land

Use

Area

(Acres)

ShrublBrush

202.4202.4

Curve

Number

(CN)

Estimate

(Weighted

Average)

Weighted

Runoff

Curve

Numbers

CN

Land

Use

Area

(ac.)

Land

Use

%

A

B

C

D

ShrublBrush

202.4

100

35

56

70

77

7500.8

Total

Land

Use

100

75.0



KeystoneCanyon (ExistingConditions)

Watershed: BASIN 2 Watershed Geometry

Acres= 202. Length(L)(mi.)= 1.59

rnt'= 0.31 CentroidLength(Lc)(mi.)= 0.72

ElevationHigh(ft.)= 5822

ElevationLow (ft.)= 4810

Height(ft.)= 1012

Height(mi.)= 0.192

Slope(%)= 12.05

Slope(ft./mi.) 636.48

Roughness Factor(Kn)= 0.09

Roughness Factor(Kn)

Land Use Kn Area (Acres)

ShrublBrush 0.09 202.4

Total 202.4

Kn= 0.09

Lag Time (Tu,)Calculations
. Trag= 0.72

TI,
= 22.1*K,(L*(L/So.qa.sa

w Kn= Roughness Factor(determinedfromTable
703 intheWCHCDDM)

L= Lengthoflongestwatercourse(ft.)

Lo= Lengthalonglongestwatercourseupstream
tocentroidofwatershed

S= Slopeoflongestwatercourse(ft/mile)



Keystone

Canyon

Soils

Data

Keystone

Canyon

Sub-Basin

Worksheet

BASIN

3
(Existing)

Total

Area

(Acres)

1105.6

Total

Area

(mi.2)

1,7

Pecentage

of
Major

SCS

Soil

Types'

Area

Portion

of

Contributing

to
Watershed

A

B

C

D

(Acres)

Total

Area

A

B

C

D

221

100

2.9

0.003

0.00

0.00

0.00

0.26

281

100

57.4

0.052

0.00

0.00

0.00

5.19

310

100

4.8

0.004

0.00

0.00

0.00

0.44

311

100

13.0

0.012

0.00

0.00

0.00

1.18

312

100

28.9

0.026

0.00

0.00

0.00

2.61

313

20

80

41.3

0.037

0.00

0.00

0.75

2.99

350

100

9.2

0.008

0.00

0.00

0.00

0.83

861

100

20.5

0.019

0.00

0.00

0.00

1.85

862

100

2.3

0.002

0.00

0.00

0.00

0.21

871

100

.

53.2

0.048

0.00

0.00

0.00

4.81

872

100

63.3

0.057

0.00

0.00

0.00

5.73

873

100

24.0

0.022

0.00

0.00

0.00

2.17

880

50

50

170.4

0.154

0.00

0.00

7.71

7.71

882

100

98.3

0.089

0.00

0.00

8.89

0.00

900

100

104.5

0.095

0.00

0.00

0.00

9.46

901

100

390.6

0.353

0.00

0.00

0.00

35.33

991

100

20.9

0.019

0.00

0.00

1.89

0.00

Totals

1105.6

1.00

0.0

0.0

19.2

80.8

%A

%B

%C

%D

Land

Use

Description

Land

Use

Area

(Acres)

ShrublBrush

1105.61105.6

Curve

Number

(CN)

Estimate

(Weighted

Average)

Weighted

Runoff

Curve

Numbers

CN

Land

Use

Area

(ac.)

Land

Use

%

A

B

C

D

ShrublBrush

1105.6

100

35

56

70

77

7565.3

Total

Land

Use

100

75.7



KeystoneCanyon (ExistingConditions)

Watershed: BASIN 3 Watershed Geometry

Acres= 1105. Length(L)(mi.)= 3.4

mi.'= 1.72 CentroidLength(La)(mi.)= 1.4

ElevationHigh (ft.)= 6165

ElevationLow (ft.)= 4860

Height(ft.)= 1305

Height(mi.)= 0.247

Slope(%)
7.27

Slope(ft.1mi.) 383.82

Roughness Factor(Kn)= 0.09

Roughness Factor(Kn)

Land Use Kn Area (Acres)

ShrublBrush 0.09 1105.6

Total 1105.6

Kn= 0.09

Lag Time (Ttag)Calculations
Trag= 1.25

Tia,
= 22.1*Kn(L*(L/So.q0.as

Kn= Roughness Factor(determinedfromTable703
intheWCHCDDM)

L= Lengthoflongestwatercourse(ft.)

Lo= Lengthalonglongestwatercourseupstream
tocentroidofwatershed

S= Slopeoflongestwatercourse(ft./mile)



Keystone

Canyon

Soils

Data

Keystone

Canyon

Sub-Basin

Worksheet

BASIN

1
(Proposed)

Total

Area

(Acres)

284.9

Total

Area

(mi.2)

0.445

Pecentage

of
Major

SCS

Soil

Types'

Area

Portion

of

Contributing

to
Watershed

A

B

C

D

(Acres)

Total

Area

A

B

C

D

311

100

83.7

0.294

0.00

0.00

0.00

29.38

650

100

11.3

0.040

0.00

0.00

0.00

3.98

651

100

8.2

0.029

0.00

0.00

0.00

2.87

652

100

19.0

0.067

0.00

0.00

0.00

6.68

653

100

21.0

0.074

0.00

0.00

0.00

7.38

872

100

15.0

0.053

0.00

0.00

0.00

5.25

882

100

17.4

0.061

0.00

0.00

6.11

0.00

994

100

24.7

0.087

0.00

0.00

0.00

8.65

1054

100

3.7

0.013

0.00

0.00

0.00

1.30

1271

33

33

33

80.9

0.284

0.00

9.47

9.37

9.47

Totals

284.9

1.00

0.0

9.5

15.5

75.0

%A

%B

%C

%D

Land

Use

Description

Land

Use

Area

(Acres)

ShrublBrush

270.5

Residential

14.4
284.9

Curve

Number

(CN)

Estimate

(Weighted

Average)

Weighted

Runoff

Curve

Numbers

CN

Land

Use

Ama

(ac.)

Land

Use

%

A

B

.

C

D

ShrublBrush

270.5

95%

35

56

70

77

7012.2

Residential

14.4

5%

77

85

.

90

92

459.7

Total

Land

Use

100

74.7



KeystoneCanyon (ProposedConditions)

Watershed: BASIN 1 Watershed Geometry

Acres= 284.9 Length(L)(mi.)= 1.55

mi.'= 0.445 CentroidLength(Lc)(mi.)= 0.7

ElevationHigh(ft)= 5798

ElevationLow (ft)= 4810

Height(ft.)= 988

Height(mi.)= 0.187

Slope(%)= 12.07

Slope(ft/mi.) 637.42

Roughness Factor(Kn)=0.08898912

Roughness Factor(Kn):

Land Use Kn Area (Acres)

ShrublBrush 0.09 270.5

Residential 0.07 14.4

Total 284.9

Kn= 0.088989

Lag Time (Ts,)Calculations Ts,= 0.70

Two
= 22.1*Kn(L*(LJSo.s

0.as

Kn= Roughness Factor(determinedfromTable703 intheWCHCDDM)

L= Lengthoflongestwatercourse(ft.)

Le= Lengthalonglongestwatercourseupstreamtocentroid
ofwatershed

S= Slopeoflongestwatercourse(ftJmile)



Keystone

Canyon

Soils

Data

Keystone

Canyon

Sub-Basin

Worksheet

BASIN

2
(Proposed)

Total

Area

(Acres)

202.4

Total

Area

(mi.2

0316

Pecentage

of
Major

SCS

Soil

Types'

Area

Portion

of

Contributing

to
Watershed

A

B

C

D

(Acres)

Total

Area

A

B

C

D

311

100

21.2

0.105

0.00

0.00

0.00

10.48

312

100

21.9

0.108

0.00

0.00

0.00

10.84

653

100

0.4

0.002

0.00

0.00

0.00

0.19

861

100

29.6

0.146

0.00

0.00

0.00

14.61

862

100

2.3

0.011

0.00

0.00

0.00

1.14

871

100

11.0

0.054

0.00

0.00

0.00

5.41

872

100

27.4

0.135

0.00

0.00

0.00

13.54

880

50

50

39.2

0.194

0.00

0.00

9.68

9.68

882

100

0.5

0.002

0.00

0.00

0.25

0.00

901

100

37.5

0.185

0.00

0.00

18.53

0.00

994

100

11.5

0.057

0.00

0.00

0.00

5.67

Totals

202.4

1.00

0.0

0.0

28.5

71.5

%A

%B

%C

%D

Land

Use

Description

Land

Use

Area

(Acres)

ShrublBrush

189.8

Residential

12.6
202.4

Curve

Number

(CN)

Estimate

(Weighted

Average)

Weighted

Runoff

Curve

Numbers

CN

Land

Use

Area

(ac.)

Land

Use

%

A

8

C

D

ShrublBrush

189.8

94%

35

56

70

77

7033.9

Residential

12.6

6%

77

85

90

92

569.2

Total

Land

Use

100

76.0



as KeystoneCanyon (ProposedConditions)

Watershed: BASIN 2 Watershed Geometry

- Acres= 202. Length(L)(mi.)=
1.59

me.'= 0.31 CentroidLength(Le)(mi.)= 0.72

ElevationHigh(ft.)= 5822

ElevationLow (ft.)= 4810

Height(ft.)= 1012

Height(mi.)= 0.192

Slope(%)= 12.05

Slope(ft./mi.)
636.48

Roughness Factor(Kn)=0.08875494

Roughness Factor(Kn)

Land Use ..Kn ..Area (Acres)

ShrublBrush 0.09 189.8

Residential 0.07 12.6

Total . 202.4

Ko= 0.088755

Lag Time (Tlag)Calculations Tsag= 0.71

Tian
= 22.1*K,(L*(La/Sc.s

aas

%- Kn= Roughness Factor(determinedfromTable703 intheWCHCDDM)

L= Lengthoflongestwatercourse(ft.)

La= Lengthalonglongestwatercourseupstreamto
centroidofwatershed

S= Slopeoflongestwatercourse(ft.1mile)



Keystone

Canyon

Soils

Data

Keystone

Canyon

Sub-Basin

Worksheet

BASIN

3
(Proposed)

Total

Area

(Acres)

1105.6

Total

Area

(mi.2)

1.7

Pecentage

of
Major

SCS

Soil

Types

Area

Portion

of

Conidbuting

to
Watershed

A

B

C

D

(Acres)

Total

Area

A

B

C

D

221

100

2.9

0.003

0.00

0.00

0.00

0.26

281

100

57.4

0.052

0.00

0.00

0.00

5.19

I

310

100

4.8

0.004

0.00

0.00

0.00

0.44

311

100

13.0

0.012

0.00

0.00

0.00

1.18

312

100

28.9

0.026

0.00

0.00

0.00

2.61

313

20

80

41.3

0.037

0.00

0.00

_

0.75

2.99

350

100

9.2

0.008

0.00

0.00

0.00

0.83

861

100

20.5

0.019

0.00

0.00

0.00

1.85

862

100

2.3

0.002

0.00

0.00

0.00

0.21

871

100

53.2

0.048

0.00

0.00

0.00

4.81

872

100

63.3

0.057

0.00

0.00

0.00

5.73

873

100

24.0

0.022

0.00

0.00

0.00

2.17

880

50

50

170.4

0.154

0.00

0.00

7.71

7.71

882

100

98.3

0.089

0.00

0.00

8.89

0.00

900

100

104.5

0.095

0.00

0.00

0.00

9.46

901

100

390.6

0.353

0.00

0.00

0.00

35.33

991

1

100

20.9

0.019

0.00

0.00

1.89

0.00

Totals

1105.6

1,00

0.0

0.0

19.2

80.8

%A

%B

%C

%D

Land

Use

Description

Land

Use

Area

(Acres)

ShrublBrush

1088.6

Residential

17.0
1105.6

Curve

Number

(CN)

Estimate

(Weighted

Average)

Weighted

Runoff

Curve

Numbers

CN

Land

Use

Area

(ac.)

Land

Use

%

A

B

C

D

ShrublBrush

1088.6

98%

35

56

70

77

7449.0

Residential

17.0

2%

77

85

90

92

140.9

Total

Land

Use

100

75.9



KeystoneCanyon (ProposedConditions)

Watershed: BASIN 3 Watershed Geometry

Acres= 1105.6 Length(L)(mi.)= 3.4

mi.'= 1.728 CentroidLength(La)(mi.)= 1.4

ElevationHigh(ft.)= 6165

ElevationLow (ft.)= 4860

Height(ft.)= 1305

Height(mi.)= 0.247

Slope(%)= 7.27

Slope(ft.Imi.) 383.82

Roughness Factor(K,)=0.08969247

Roughness Factor(Kn)

Land Use Kn Area (Acres)

ShrublBrush 0.09 1088.6

Residential 0.07 17

Total 1105.6

Kn= 0.089692

Lag Time (Ti,)Calculations TI,= 1.24

Tim
= 22.1*Kn(L*(LolSo.q0.as

Kn= Roughness Factor(determinedfromTable703 intheWCHCDDM)

L= Lengthoflongestwatercourse(ft.)

Lo= Lengthalonglongestwatercourseupstreamto
centroidofwatershed

S= Slopeoflongestwatercourse(ft./mile)



APPENDIX B



3 f*C/hC LCgl o r,t-org y

REC1S/N:1343001909 ERVersion:6.33 DataFile:C:\WINDOWS\TEMP\-Vbh0823.TMP

***********************************ws****
************ssesseenessese*********t

* ODDDHYDROGRAPHPACKAGE (REC-1) * * U.S.ARMYCORPSOF ENGINEERS *

* MAY 1991
* KYDROLOGICENGINEERINGCENTER *

* VERSIDN4.0.1E * * 609SEDONDSTREET *

* DAVIS,CALIFORNIA95616 *

* RUN DATE 06/30/2008TIME 14:42:13*
* (916)756-1104 *

**********************************ss*****
***************************************

X X XXXXXXX xxxxK X

X X X X X KE

X X X X X

xxxXXXXXXXX X XXXXX X

X X X X X

X X X X X X

X X XXXXXXX XXXXX XXX

::: FullMicrocomputerImplementation::

::: by :::

::: HaestadMethods,Inc. :::

37BrooksideRoad* Waterbury,Connecticut06708
* [203)755-1666

THISPROGRAMREPLACESALLPREVIOUSVERSIONSOF HEC-1KNOWNAS HEC1[alMS73),HEC1GS,
KEC1DB,ANDREC1ER.

THE DEFINITIONSOF VARLABLES-RTIMP-AND-RTIDR-RAVECRANGEDFROMTHOSE
USEDWITHTHE1973-STYLEEMPUTSTRUCTURE.

THEDEFINITIONOF -AMSKK-DN RM-CARDWASCKANGEDWITHREVISIONSDATED
28 BEP81.THISIS THEFDRTRAN77VERSIGH

NEWOPTIONS:DAMBREAROUTFLOWSDBKERGENCE, SINGLEEVENTDAMAGECALCULATIDN,
DSS:WRITESTAGEFREQUENCY,

DSS:READTIMESERIESAT DESIREDCALCULATIDNINTERVAL LOSSRATE:GREENANDAMPTENFILTRATION

KENERATICKAVE:NEWFINITEDIFFERENCEALGORITHM



HEC-1INPUT
. PAGE 1

LINE ID.......1......2.....,,3.......4.......5.......6.......7.......B......,9......10

FA$! 1 ID KEYSTONECANYON5 YEAR(EKISTING)

W 2 IT 1 . 1441 21

3 IO 5 0

4 KK B1

5 KM GENERATEHYDROGRAPH

5 KO 22

7 BA 0.445

8 PH 0.17 0.32 0.53 0.6B 0.81 1.17 1.63 2.16

9 LS 73.9

10 UD 0.70

11 KK B2

12 EM GENERATEHYDROGRAPH

13 KO 22

14 BA D.316

15 PH 0.17 0.32 0.53 0,58 0.91 1.17 1.63 2.15

16 LS 75

17 UD 0.72

18 KK CP1

19 EM BASIN1 & 2

20 KO 22

21 HC 2

22 KK B3

23 KM GENERATEHYDROGRAPH

24 KO 22

25 BA 1.728

26 PH 0.17 0.32 0.53 0.68 0.91 1,17 1.63 2.16

27 LS 75.7

28 UD 1,25

29 KK CP2

30 RM BASIN3

31 KO 22

32 HC 2

33 22



HEC1S/N:1343001909 HMVersion:6.33 DataFile:C:\WINDOWS\TEMP\-vbh0B23.TMP

*****************************************
**********************************

* 'i4'iDODHYDROGRAPHPACKAGE (HEC-1) * e U.S.ARMYCORPSOF ENGINEERS
*

MAY 1991 * * HYDROIDGICENGINEERINGCENTER *

VERSION4.0.1E e * 609SECONDSTREET *

* DAVIS,CALIFORNIA95616

RUNDATE 06/30/200BTIME 14:42:13*
* (916)755-1104

*************************************
***************************************es

KEYSTONECANYON5 YEAR(EXISTING)

3 IO OUTPUTCONTROLVARIABLES

IPRNT 5 PRINTCONTROL

IPIDT 0 PLOTCONTROL

QSCAL 0. HYDROGRAPHPLOTSCALE

IT HYDROGRAPHTIMEDATA

NMIN 1 MINDTESIN COMPUTATIONINTERVAL

IDATE 1 0 STARTINGDATE

ITIME 0000 STARTINGTIME

NQ 1441 NDMBEROF HYDROGRAPHORDINATES

NDDATE 2 D ENDINGDATE

NDTIME ODOD ENDINGTIME

ICENT 0 CENTDRYMARK

COMPUTATIONINTERVAL 0.02HOURS

TOTALTIMEBASE 24.00HODRS

ENGLISHUNITS

DRAINAGEAREA SQUAREMILES

PRECIPITATIONDEPTH INCHES

LENGTH,ELEVATION FEET

FLOW COBICFEETPERSECOND

STORAGEVOLUME ACRE-FEET

SURFACEAREA ACRES

TEMPERATORE DEGREESFABRENHEIT

****************************** ***************************
*********++*****************************

**************

**

4 KK * Bl *

OUTPUTCONTROLVARIABLES

IPRNT 5 PRINTCONTROL

IPLOT 0 PLOTCONTROL

QSCAL D. HYDROGRAPHPLOTSCALE



IPNCH 0 PUNCHCOMPUTEDHYDROGRAPH

IOUT 22 SAVEHYDROGRAPHONTHISONIT

ISAV1 1 FIRSTORDINATEPONCHEDOR SAVED

ISAV2 1441 LASTORDI1RTEPUNCHEDOR SAVED

TIMINT 0.017 TIMEINTERVALINHODRS

VALUEEXCEEDSTABLEINLOGLOG 0.01667 0.01667 24.00000.

************************************
*********************************

***************************
***

**************

**

11 KK * B2 *

**

**************

13 KO OUTPUTCONTROLVARIABLES

IPRNT 5 PRINTCONTROL

IPLOT 0 PLOTCONTROL

QSCAL 0. HYDROGRAPHPLOTSCALE

IPNCH 0 PDNCHCOMPUTEDHYDROGRAPH

IOUT 22 SAVEHYDROGRAPHON THISUNIT

ISAV1 1 PIRSTORDINATEPDNCHEDOR SAVED

ISAV2 1441 LASTORDINATEPONCHEDOR SAVED

TIMINT D.017 TIMEINTERVALINHOURS

VALUEEXCEEDSTABLEINLOGLOG 0.01667 0.01667 24.00000

****** *********************************
******************************

************seeseeno wasusewas

**************

**

1B KK * CP1 *

**

************ws

20 10 OUTPUTCONTROLVARTABLES

IPRNT 5 PRINTCONTROL

IPIDT 0 PLOTCONTROL

QSCAL 0. HYDROGRAPHPLOTSCALE

IPNCH 0 PDNCHCOMPUTEDHYDROGRAPH

IODT 22 SAVEHYDROGRAPHONTHISUNIT

ISAV1 1 FIRSTORDINATEPDNCHEDOR SAVED

ISAV2 1441 LASTORDINATEPDNCHEDOR SAVED

TIMINT 0.017 TIMEINTERVALINHOURS

****** ******************************
******************************

***seeseeuseseewwwsawsawseesee
see



**************

**

22 KK * B3 *

**

**************

24 KO OUTPUTCONTROLVARIABLES

IPRNT 5 PRINTCONTROL

IPLOT 0 PLOTCONTROL

QSCAL D. HYDROGRAPHPLOTSCALE

IPNCH 0 PUNCHCOMPUTEDHYDROGRAPH

IOUT 22 SAVEHYDROGRAPHON THISUNIT

ISAV1 1 FIRSTORDINATEPUNCHEDOR SAVED

ISAV2 1441 LASTORDINATEPUNCHEDOR SAVED

TIMINT D.017 TIMEINTERVALINHOURS

VALUEEXCEEDSTABLEIN LOGLOG 0.01667 0.01657 24.00000

***WARNING*** DNITHYDROGRAPHTRONCATEDFROM377TO 300INTERVALS

*************** *** *********+++*********************us sawassas seewasseeestuse*******************ee

atttAAAAAAAA&

**

2RJGC * CP2 *

**************

31 KO ODTPUTCONTROLVARIABLES

IPRNT 5 PRINTCONTROL

IPLOT 0 PLOTCONTROL

QBCAL 0, HYDROGRAPHPLOTSCALE

IPNCH 0 PONCHCOMPUTEDHYDROGRAPH

IOUT 22 SAVEHYDROGRAPHON THISUNIT

ISAV1 1 FIRSTORDINATEPUNCHEDOR SAVED

ISAV2 . 1441 LASTORDINATEPDNCHEDOR SAVED

TIMINT 0.017 TIMEINTERVALINHOURS



RUNOFFSUMMARY

FLOWIN COBICFEETPERSECOND

TIMEINHOURS,AREAINSQUAREMILES

PEAK TIMEOF AVERAGEFLOWFORMAXIMUMPERIOD BASIN MAXIMUM TIMEOF

OPERATION STATION FIDW PEAK
AREA STAGE MAXSTAGE

6-HOUR 24-HOUR 72-HODR

HYDROGRAPHAT
Bl 26. 12.83 13. 5. 5. 0.44

HYDROGRAPHAT

B2 21. 12.83 10. 4. 4. 0.32

2 COMBINEDAT

CP1 48. 12.B3 23. 9. 9. D.76

HYDROGRAPHAT
B3 B7. 13.50 57. 21. 21. 1.73

2 COMBINEDAT
CP2 120. 13.23 80, 30. 30. 2.49

***NORMALENDOF HEC-1***
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HEC1S/N:1343001909 HMVersion:6.33 DataFile:C:\WINDOWS\TEMP\-vbh0461.TMP

************nsweenw+++**********
**************************+++************

* "=PIDODHYDROGRAPHPACKAGE (HEC-1) *
* U.S.ARMYCORPSOFERGINEERS

* HYDROLOGICENGINEERINGCENTFR
* MAY 1991 * 609SECONDSTREET
* VERSION4.0.1E *

* DAVIS,CALIFORNIA95616

. * (916)756-1104
* RDNDATE 06/3D/200BTIME 14:44:17*

* **************************************

********Musessessessessessessessewesses

X X XXXXXXX XXXXX X

X XX X X XX

X XX X X

XXXXXXXXXXX X XXXXX X

X XX X X

X XX X X X

X X XXXXXXX XXXXK XKX

::: FullMicrocomputerImplementation:::

::: by :::

HaestadMethods,Inc. :::

37BrooksideRoad* Waterbury,Connecticut
05708* (203)755-1656

THISPROGRAMREPLACESALLPREVIOUSVERSIONSOF
HEC-1KNOWNAS HEC1(JAN73),HEC1GS,HEC1DB,

ANDHEC1KW.

THEDEFINITIONSOF VARIABLES-RTIMP-AND -RTIOR-
HAVECHANGEDFROMTHOSEUSEDWITHTRE1973-STYLE

INPDTSTRUCTURE.

THEDEFINITIONOF -AMSKK-ONP.M-CARDWASCHANGED
WITHREVISIONSDATED28 SEP61.THISIS THE

FORTRAN77VERSION

NEWOPTIONS:DAMBREAKOUTPLOWSUBMERGENCE, SINGLE
EVENTDAMAGECALCULATION,DSS:WRITESTAGEFREQUENCY,

DSS:READTIMESERIESAT DESIREDCALCOLATIONINTERVAL
LDSSRATE:GREENANDAMPTINFILTRATION

KINEMATICWAVE:NEW FINITEDIFFERENCEALGORITHM



HEC-1INPDT PAGE 1

LINE ID.......1.......2.......3.......4.......5.......6,,.....7.......8.......9......10
f

4 1 ID KEYSTONECANYON100YEAR[EXISTING)

< 2 IT 1 1441 21

3 ID 5 0

& KK B1

5 KM GENERATEHYDROGRAPH

6 KO 22

7 BA 0.445

9 PH 0.42 0.79 1.31 1.38 1.47 1.97 2.75 3.99

9 LS 73,9

10 DD 0.70

11 KK B2

12 EM GENERATEHYDROGRAPH

13 KO 22

14 BA 0.316

15 PH 0.42 0.79 1.31 1.39 1.47 1.87 2.75 3.89

16 LS 75

17 UD 0.72

18 KK CP1

19 KM BASIN1 & 2

20 KO 22

21 HC 2

22 KK B3
- 23 RM GENERATEHYDROGRAPH

24 KO . 22

25 BA 1.729

26 PH 0.42 0.79 1.31 1.3B 1.47 1.87 2.75 3,89

27 LS 75.7

28 UD 1.25

29 KK CP2

30 ' RM BASIN3

31 KO 22

32 HC 2

33 22



REC1S/N:1343001909 HMVersion:6.33 DataFile:C:\WINDOWS\TEMP\-vbh0451.TMP

*************************************
*

****************************************

* H)ODHYDROGRAPHPACKAGE (HEC-1) *
* U.S.ARMYCORPSOF ENGINEERS

* HYDROLOGICENGINEERINGCENTER

e MAY 1991 * 609SECONDSTREET
* VERSION4.0.1E *

* DAVIS,CALIFORNIA95616

* (916)756-1104
* RDNDATE 06/30/2008TIME 14:44:17*

* *
************************************

*****************************************

KEYSTONECANYON100YEAR(EXISTING)

3 IO OUTPUTCONTROLVARIABLES

IPRNT 5 PRINTCONTROL

IPLOT 0 PLOTCONTROL

QSCAL D. HYDROGRAPHPLOTSCALE

IT HYDROGRAPHTIMEDATA

NMIN 1 MINUTESINCOMPUTATIONINTERVAL

IDATE 1 0 STARTINGDATE

ITIME 0000 STARTINGTIME

NQ 1441 NOMBEROFHYDROGRAPHORDINATES

-4 NDDATE 2 0 ENDINGDATE

NDTIME 0000 ENDINGTIME

ICENT 0 CENTURYMARK

COMPUTATIONINTERVAL 0.02HODRS

TOTAT..TIMEBASE 24.00BOURS

ENGLISHUNITS

DRAINAGEAREA SQUAREMILES

PRECIPITATIONDEPTH INCHES

LENGTH,ELEVATION FEET

HOW CUBICFEETPERSECOND

STORAGEVOLUME ACRE-FEET

SURFACEAREA ACRES

TEMPERATURE DEGREESPAERENHEIT

seewasno seeseewww***ass***on wwwwaswasseeseewe ***************************
********************* **

**************

**

4 KK * B1 *

***********see

OUTPUTCONTROLVARIABLES

IPRNT 5 PRINTCONTROL

IPLOT 0 PLOTCONTROL

QSCAL D. HYDROGRAPHPLOTSCALE



IPNCH 0 PUNCHCOMPUTEDHYDROGRAPH.

IOUT 22 SAVEHYDROGRAPHON THISUNIT

ISAV1 1 FIRSTORDINATEPUNCHEDOR SAVED

ISAV2 1441 LASTORDINATEPUNCHEDOR SAVED

TIMINT 0.017 TIMEINTERVALIN HOURS

VALUEEXCEEDSTABLEINIDGLOG 0.01667 0.01667 24.00000

***************sonwe newwwwwwwwas on men+++******newwww***us wasmensee useas we ***saw***************

**************

**

11 KK * B2 *

**

**************

13 KO OUTPUTCONTROLVARIABLES

IPRNT 5 PRINTCONTROL

IPLDT D PLOTCONTROL

QSCAL D. HYDROGRAPHPLOTSCALE

IPNCH 0 PUNCHCOMPUTEDHYDROGRAPH

IOUT 22 SAVEHYDROGRAPHON THISDNIT

ISAV1 1 FIRSTORDINATEPDNCHEDOR SAVED

ISAV2 1441 LASTORDINATEPUNCHEDOR SAVED

TIMINT 0.017 TIMEINTERVALINHOURS

VALUSEXCEEDSTABLEINLOGLOG 0.01667 0.01667 24.00000

*************** wasso manseeas as wasmenas essseewaswasmenwaswaswasuseseato ************************

**************

**

18 KK * CP1 *

**

**************

20 RO OUTPUTCONTROLVARIABLES

IPRNT 5 PRINTCONTROL

IPLOT 0 PLOTCONTROL

QSCAL D. HYDROGRAPHPLOTSCALE

IPNCH 0 PDNCHCOMPUTEDHYDRDGRAPH

IOUT 22 SAVEHYDROGRAPHON THISUNIT

ISAV1 1 FIRSTORDINATEPDNCHEDOR SAVED

ISAV2 1441 LASTORDINATEPUNCHEDOR SAVED

TIMINT 0.017 TIMEINTERVALINHOURS



**

1 1 * B3 *

**

24 KO ODTPDTCONTROLVARIABLES

IPRNT 5 PRINTCONTROL

IPLOT 0 PIDTCONTROL

QSCAL D. HYDROGRAPHPLOTSCALE

IPNCH 0 PUNCRCOMPUTEDHYDROGRAPH

IOUT 22 BAVEHYDROGRAPHON THISUNIT

ISAV1 1 FIRSTORDINATEPONCHEDOR SAVED

ISAV2 1441 LASTORDINATEPUNCHEDOR SAVED

TIMINT 0.017 TIMEINTERVALIN HOURS

VALUEEKCEEDSTABLEIN 10GLOG 0.01667 0.01667 24.00000

***WARNING*** UNITHYDROGRAPHTRUNCATEDFROM377TO 300INTERVALS

**************

**

2 KK * CP2 *

**************

31 KO OUTPOTCONTROLVARIABLES

IPRNT 5 PRINTCONTROL

IPLOT 0 PLOTCONTROL

QBCAL 0. HYDROGRAPHPIDTSCALE

IPNCH 0 PUNCHCOMPUTEDHYDROGRAPH

IOUT 22 SAVEHYDROGRAPHDN THISDNIT

ISAV1 1 FIRSTORDINATEPUNCHEDOR SAVED

ISAV2 - 1441 IASTORDINATEPUNCHEDOR SAVED

TIMINT 0.017 TIMEINTERVALINHOURS



RUNOFFSUMMARY

PIDWINCUBICFEETPERSECOND

TIMEINHOURS,AREAIN SQUAREMILES

PEAK TIMEOF AVERAGEFLOWFORMAXIMDMPERIOD BASIN MAKIMDM TIMEOF

OPERATION STATION FLOW PEAK AREA STAGE MAXSTAGE

6-HOUR 24-HOUR 72-HOUR

HYDROGRAPHAT

B1 157. 12.77 45. 17. 17. 0.44

HYDROGRAPHAT

B2 115. 12.78 34, 13. 13. D.32

2 COMBINEDAT

CP1 272.- 12.7B BD. 30. 30. 0,76

HYDROGRAPHAT

B3 418. 13.33 185, 71. 71. 1.73

2 COMBINEDAT

CP2 511. 13.02 264. 101. 101. 2.49

***NORMALENDOF HEC-1***



APPENDIX C



HEC1S/N:1343001909 HMVersion:6.33 DataFile:C:\WINDOWS\TEMP\-vbh35DS.TMP

*?**************************************
**********************************

* FIDODHYDROGRAPHPACKAGE [HEC-1) * * U.S.ARMYCORPSOF ENGINEERS

MAY 1991 * * HYDROLOGICENGINEERINGCENTER

* VERSION4.O.1E * * 609 SECONDSTREET

* DAVIS,CALIFORNIA95616 *

* RUNDATE 06/30/2008TIME 12:06:03*
* (915)756-1104 *

* *

***************************************se
+***********+++*******************

X K XXXXXXX XXXXX X

X XX X X XX

X XX X X

XXXXXXXXXXX X XXXXX X

X XX X X

X XX X X X

X X XXXXXXX XXXXX - XX

*::::::::::::::::::::::::::::::::::::::

::: FullMicrocomputerImplementation:::

::: by :::

::: HaestadMethods,Inc. :::

37 BrooksideRoad* Waterbury,Connecticut06708* (203)755-1666

THISPROGRAMREPLACESALL PREVIOUSVERSIONSOF HEC-1KNOWNAS HEC1(JAN73),HEC1GS,HEC1DB,
ANDHEC1XW.

THEDEFINITIONSOF VARIABLES-RTIMP-AND -RTIOR-HAVECHANGEDFROMTHOSEUSEDWITH
THE1973-STYLEINPUTSTRUCTORE.

THEDEFINITIONOF -AMSKK-ON RM-CARDWAS CHANGEDWITHREVISIONSDATED2B SEP81.THISIS
THEFORTRAN77VERSION

NEWOPTIONS:DAMBREAKOUTFLOWSUBMERGENCE, SINGLEEVENTDAMAGECALCDLATION,DSS:WRITE
STAGEFREQUENCY,

DSS:READTIMESERIESAT DESIREDCALCOLATIONINTERVAL LOSSRATE:GREENANDAMPTINFILTRATION

KINEMATICWAVE:NEW FINITEDIFFERENCEALGORITHM



PAGE 1
HEC-1INPOT

LINE ID.......1.......2.......3.......4.......5.......6.......7.,,....8.......5......10

1 ID KEYSTONECANYON5 YEAR(PROPOSED)

2 IT 1 1441 21

3 IO 5 0

4 KK B1

5 EM GENERATEHYDROGRAPH

5 KO 22

7 BA 0,445

8 PH 0.17 0.32 0.53 0.68 0.81 1.17 1.63 2.16

9 LS 74.7

10 DD 0.70

11 KK B2

12 KM GENERATEHYDROGRAPH

13 KO
22

14 BA 0.316

15 PH D.17 0.32 0-53 0.GB 0.91 1.17 1.63 2.16

16 LS 76

17 UD 0.71

18 KR CP1

19 KM BASIN1 & 2

20 KO 22

21 HC 2

22 KK B3

- 23 KM GENERATEHYDROGRAPH
22

24 KO

25 BA 1.728

26 PH 0.17 0.32 0.53 0.69 0.B1 1.17 1.63 2.16

27 LS 75,9

28 DD 1.24

29 KK CP2

30 KM BASIN3

31 KO
22

32 HC 2

33 ZZ



HEC1S/N:1343001909 HMVersion:6.33 DataFile:C:\WINDOWS\TEMP\-vbh3509.TMP

* FLOODHYDROGRAPHPACKAGE (HEC-1) * * U.S.ARMYCORPSOF ENGINEERS

* MAY 1991 * * HYDROLDGICENGINEERINGCENTER

* VERSION4.0.1E * 609SECONDSTREET

e * DAVIS,CALIFORNIA95816

* RUNDATE 06/30/2008TIME 12:06:03e * (916)756-1104

*******************************>********* *************************************

KEYSTONECANYON5 YEAR (PROPOSED)

3 IO OUTPUTCONTROLVARIABLES

IPRNT 5 PRINTCONTROL

IPLOT 0 PLOTCONTROL

QSCAL D. HYDROGRAPHPLOTSCALE

IT HYDROGRAPHTIMEDATA

NMIN 1 MINUTESIN COMPUTATIONINTERVAL

IDATE 1 0 STARTINGDATE

ITIME 0000 STARTINGTIMB

NQ 1441 NUMBEROF HYDROGRAPHORDINATES

NDDATE 2 0 ENDINGDATE

NDTIME 0000 ENDINGTIMS

ICENT 0 CENTDRYMARK

COMPUTATIONINTERVAL 0.02HOURS

TOTALTIMEBASE 24.00HOURS

ENGLISHUNITS

DRAINAGEAREA SQUAREMILES

PRECIPITATIONDEPTH INCHES

LENGTH,ELEVATION FEET

FLOW CUBICFEETPERSECOND

STORAGEVOLUME ACRE-FEET

SURFACEAREA ACRES

TEMPERATURE DEGREESFAHRENHEIT

so seenewsee******was***************************************************************************

**************

4 KK * 81 e

**

**************

O OUTPDTCONTROLVARIABLES

IPRNT 5 PRINTCONTROL

IPLOT D PLOTCONTROL

QSCAL 0. HYDROGRAPHPIDTSCALS



IPNCH 0 PDNCHCOMPUTEDHYDROGRAPH

IOUT 22 SAVEHYDROGRAPHON THISUNIT

ISAV1 1 FIRSTORDINATEPUNCHEDOR SAVED

ISAV2 1441 LASTORDINATEPUNCHEDOR SAVED

TIMINT 0.017 TIMEINTERVALINBOURS

VALUBEXCEEDSTABLEIN LOGLOG 0.01667 0.01667 24.00000

****** ************ *********sawus ***us ***wwwsee+++***was+++ *** ** ************************wwwno www

ttAttkkkketAA

**

11 KK * B2 *

**

**************

13 KO OUTPUTCONTROLVARIABLES

IPRNT 5 PRINTCONTROL

IPLOT D PLDTCONTROL

QSCAL 0. HYDROGRAPHPIDTSCALE

IPNCH 0 PDNCHCOMPUTEDHYDROGRAPH

IOUT 22 SAVEHYDROGRAPRON THISUNIT

ISAV1 1 PIRSTORDINATEPUNCHEDOR SAVED

ISAV2 1441 LASTORDINATEPUNCHEDOR SAVED

TIMINT 0.017 TIMEINTERVALINHOURS

VALUEEXCEEDSTABLEIN LOGLOG 0.01867 0.01557 24.00000

****** an wasnewsesseeseeseewasseesawseewwwon so see************seeusewasseewassee
www**************

**************
*

18 KK * CP1 *

**

**************

20 KO OUTPUTCONTROLVARIABLES

IPRNT 5 PRINTCONTROL

IPIDT 0 PLOTCONTROL

QSCAL 0. HYDROGRAPHPLOTSCALE

IPNCH D PDNCRCOMPUTEDHYDROGRAPH

IOUT 22 SAVEHYDROGRAPHON THISUNIT

ISAV1 1 FIRSTORDINATEPDNCHEDOR SAVED

ISAV2 1441 LASTORDINATEPONCHEDOR SAVED

TIMINT 0.017 TIMEINTERVALINHOURS

** ***********************
** ******** * * *** ** ** ******



*************

22 KK * B3 *

* *

**************

24 KO OUTPUTCONTROLVARIABLES

IPRNT 5 PRINTCDNTROL

IPLOT 0 PLOTCONTROL

QSCAL O. HYDROGRAPHPLOTSCALE

IENCH O PUNCHCOMPUTEDKYDROGRAPH

IOUT 22 RAVEHYDROGRAPHDN THISUNIT

ISAV1 1 FIRSTORDINATEPUNCHEDOR SAVED

ISAV2 1441 LASTORDINATEPUNCKEDOR SAVED

TIMINT 0.017 TIMEINTERVALIN HOURS

VALUEEXCEEDSTABLEIN LDGLDG 0.01667 0.01557 24.00000

***WARNING*** UNITHYDROGRAPHTRUNCATEDFROM374TO 300ENTERVALS

we wasseenewwwwses*++seewww******++e********************* ********* ** * * ***********

kkseenetweette

* *

**************

31 KO OUTPUTCDNTROLVARIABLES

IPRNT 5 PRINTCONTROL

IPLOT 0- PLOTCONTROL

QSCAL 0. MYDROGRAPHPLOTSCALE

IPNCH 0 PUNCHCORPUTEDHYDROGRAPH

IOUT 22 SAVEHYDROGRAPHUS THISUNIT

IS.KY1 1 FIRSTORDINATEPUNCHEDOR SAVED

IREV2 1441 LASTORDIRATEPUNCREDOR SAVED

TIMINT 0.017 TINEINTERVALIN HOURS



RUNOFFSUMMARY

FLOWIN CUBICFEETPERSECOND

TIMEIN HOURS, AREAINSQUAREMILES

PEAK TIMEOF AVERAGEFLDWFORMAKIMOMPERIOD BASIN MAXIMDM TIMEOF

OPERATION STATION FLOW PEAK
AREA STAGE MAXSTAGE

6-BOUR 24-HOUR 72-HOUR

HYDROGRAPHAT
B1 29. 12.B2 14. 5. 5. 0,44

HYDROGRAPHAT
B2 24. 12.92 11. 4. 4. 0.32

2 COMBINEDAT
CP1 53. 12.82 25. S. 9. 0.76

HYDROGRAPHAT

B3 89. 13.48 59. 21. 21. 1,73

2 COMBINEDAT

CP2 126. 13.15 82. 31. 31. 2.49

** NORMALENDOF HEC-1***
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HEC1S/N:1343001909 HMVersion:6.33 DataFile:C:\WINDOWS\TEMP\-vbh0F28.TMP

* FIDODHYDROGRAPHPACKAGE (HEC-1) * * U.S.ARMYCORPSOF ENGINEERS *

MAY 1991 e * HYDROLOGICENGINEERINGCENTER
*

* 609SECONDSTREET *

VERSION4.D.1E *
* DAVIS,CALIFORNIA95616 *

* (916)756-1104 *
* RUN DATE 06/30/2008TIME 12:07:11e

* *

***************************************
*****************************************

1 X XXXXXXK XXXXX X

X XX X X XX

X XX 1 X

XXXXXXXXXXX X XXXXX X

X EX X X

X XX X X X

X X XXXXXXX XXXXX XXX

::: FullMicrocomputerImplementation::

::: by :::

::: HaestadMethods,Inc.

37BrooksideRoad* waterbury,Connecticut06708
* (203)755-1556

THISPROGRAMREPLACESALLPREVIOUSVERSIONSOF BEC-1KIMOWN
AS HEC1 (JAN73), HEC1GS,HSClDB,ANDHEC1XW.

THEDEFINITIONSOF VARIABLES-RTIMP-AND-RTIOR-HAVECHANGED
FROMTHOSSUSEDWITHTHE1973-STYLEINPUTSTRUCTDRE.

THEDEFINITIONOF -AMSKK-ON RM-CARDWASCHANGEDWITHREVISIONSDATED28
SEPBl.THISIS THEFORTRAN77VERSION

NEWOPTIONS:DAMBREAKOUTFLOWSUBMERGENCE, SINGLEEVENT
DAMAGECALCULATION,DSS:WRITESTAGEFREQUENCYr

DSS:READTIMESERIESAT DESIREDCALCULATIONINTERVAL LOSSRATE:GREENANDAMPTINFILTRATION

KINEMATICWAVE:NEW FINITEDIFFERENCEALGORITHM



HEC-1INPUT PAGE 1

LINE ID.......1.......2.......3.......4.......5.......6......,7.......B.......9.....,1D

1 ID KEYSTONECANYON100YEAR (PROPOSED)

2 IT 1 1441 21

3 IO 5 0

4 KK B1

5 IM GENERATEHYDROGRAPH

6 KO 22

7 BA 0.445

B PH 0.42 0.79 1.31 1.30 1.47 1.97 2.75 3.89

5 LS 74.7

10 UD 0.70

11 KK B2

12 KM GENERATEHYDROGRAPH

13 KO 22

14 RA 0.316

15 PH 0.42 0.75 1.31 1.38 1.47 1.B7 2.75 3.99

16 LS 76

17 UD 0.71

18 KK CP1

19 KM BASIN1 & 2

20 KO 22

21 HC 2

22 KK B3

23 KM GENERATEHYDROGRAPH

24 KO 22

25 BA 1.728

26 PH 0.42 0.79 1.31 1.38 1.47 1.87 2.75 3.BS

27 LS 75.9

28 UD 1.24

29 KE CP2

30 KM BASIN3

31 KO 22

32 HC 2

33 ZZ



HEC1S/N:1343001909 HMVersion:6.33 DataFile:C:\WINDOWS\TEMP\-vbhDP2B.TMP

** *************************************
*****************************wes*******

* FLDODHYDROGRAPHPACKAGE (HEC-1) *
* U.S.ARMYCORPSOF ENGINEERS *

* MAY 1991
* HYDROLDGICENGINEERINGCENTER *

* VERSION4.0.1E * * 609SECOND..9TREET *

DAVIS,CALIFORNIA95616 *

e RUNDATE 06/30/2008TIME 12:07:11*
* (916)756-1104 *

*****************esussessmenesusessess

KEYSTONECANYON100YEAR (PROPOSED)

3 IO OUTPUTCONTROLVARIABLES

IPRNT 5 PRINTCONTROL

IPLOT 0 PLOTCONTROL

QSCAL 0. HYDROGRAPHPLOTSCALE

IT HYDROGRAPHTIMEDATA

NMIN 1 MINGTESIN COMPUTATIONINTERVAL

IDATE 1 0 STARTINGDATE

ITIME 0000 STARTINGTIME

NQ 1441 HUMBEROF HYDROGRAPHORDINATES

NDDATE 2 0 ENDINGDATE

NDTIME 0000 ENDINGTIME

ICENT D CENTORYMARK

COMPUTATIONINTERVAL 0.02HOURS

TOTALTIMEBASE 24.00HOURS

ENGLISHUNITS

DRAINAGEAREA SQUAREMILES

PRECIPITATIONDEPTH INCHES

LENGTH,ELEVATION FEET

PLOW CUBICFEETPERSECOND

STORAGEVOLUME: ACRE-FEET

SURFACEAREA ACRES

TEMPERATORE DEGREESPAHRENHEIT

*** ************esswassawwasas seewe we as waswasseewasas ************************was*++***saw******

**************

**

4 KK * Bl *

**

**************

O OUTPUTCONTROLVARIABLES

IPRNT 5 PRINTCONTROL

IPLOT 0 PLOTCONTROL

QSCAL 0. HYDROGRAPHPLOTSCALE



IPNCH 0 PONCHCOMPUTEDHYDROGRAPH
IOUT 22 SAVEHYDROGRAPHON THISUNIT
ISAV1 1 FIRSTORDINATEPDNCHEDOR SAVED
ISAV2 1441 LASTORDINATEPUNCHEDOR SAVED
TIMINT 0.017 TIMEINTERVALIN BOURS

VALUEEXCEEDSTABLEIN LOGLOG 0.01667 0.01667 24.00000

****** *********Askseeset seewho*********seeseewaswwwassswsseeseewas+seessseewasses+wswassesseesk

**************

**

11 KK * B2 *

**

**************

13 KO OUTPUTCONTROLVARIABLES

IPRNT 5 PRINTCONTROL

IPLOT 0 PIOTCONTROL

QSCAL D. HYDROGRAPHPLOTSCALE
IPNCH 0 PUNCHCOMPUTEDHYDROGRAPH
IOUT 22 SAVEHYDROGRAPHON THISUNIT

ISAV1 1 FIRSTORDINATEPUNCHEDOR SAVED

ISAV2 1441 LASTORDINATEPDNCHEDOR SAVED

TIMINT 0.017 TIMEINTERVALIN HOURS

VALUEEXCEEDSTABLEIN LOGLOG 0.01667 0.01667 24.00000

****** ***************************************************************************************

***********www

**

1B KK * CP1 *

**

**************

20 KO OUTPUTCONTROLVARIABLES

IPRNT 5 PRINTCONTROL

IPIDT 0 PLOTCONTROL

QBCAL 0. HYDROGRAPHPLOTSCALE

IPNCH 0 PUNCHCOMPDTEDHYDROGRAPH

IOUT 22 SAVEHYDROGRAPHON THISUNIT

ISAV1 1 FIRSTORDINATEPONCHEDOR SAVED

ISAV2 1441 LASTORDINATEPUNCHEDOR SAVED
TIMINT 0.017 TIMEINTERVALIN HOURS



**
KK * B3 *

**

**************

24 RO OUTPUTCONTROLVARIABLES
IPRNT 5 PRINTCONTROL
IPLOT 0 PLOTCONTROL
QSCAL 0. HYDROGRAPHPLOTSCALE
IPNCH D PUNCHCOMPUTEDHYDROGRAPH
IOUT 22 SAVEHYDROGRAPHON THISUNIT
ISAV1 1 FIRSTORDINATEPDNCHEDOR SAVED
ISAV2 1441 LASTORDINATEPUNCHEDOR SAVED

TIMINT 0.017 TIMEINTERVALINHOURS

VALUEEXCEEDSTABLEIN LOGLOG 0.01667 0.01657 24.00000

***WARNING*** UNITHYDROGRAPHTRUNCATEDFROM374TO 300INTERVALS

*** ess******us ***sawseesee**+no us us no us ***wasseeseeon wasseeus sawsee************s++******so

**************

* CP2

**************

31 KO OUTPUTCONTROLVARIABLES
IPRET 5 PRINTCONTROL
IPLOT 0 PLOTCONTROL
QSCAL 0. HYDROGRAPHPLOTSCALE
IPNCH 0 PDNCHCOMPUTEDHYDROGRAPH
IOUT 22 SAVEHYDROGRAPHON THISDNIT
ISAV1 1 FIRSTORDINATEPUNCHEDOR SAVED
ISAV2 1441 LASTORDINATEPUNCHEDOR SAVED
TIMINT 0.017 TIMEINTERVALINHOURS



RUNOFFSUMMARY
FLOWIN CUBICFEETPERSECONDTIMEIN HODRS, AREAIN SQUAREMILES

PEAK TIMEOF AVERAGEFLOWFORRAXIMUMPERIOD BASIN MAXIMUM TIMEOF

OPERATION
STATION FLDW PRAK

AREA STAGE MAXSTAGE
6-HOUR 24-HOGR 72-ROUEHYDROGRAPHAT

81
153. 12.77 47. 18. 18. 0.44HYDROGRAPHAT

22
122. 12.7B 36. 14. 14. 0.32

2 COMBINEDAT

CP1
285. 12.77 83, 32. 32. 0.76HYDROGRAPHAT

23
425. 13.32 196. 72. 72. 1.732 COMBINEDAT

CP2
630. 13.D2 258. 103. 103. 2.49

* NORMALENDOF REC-1***
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INTRODUCTION

This reportrepresentsthe preliminarysanitarysewer analysisforKeystone Canyon, a proposed

102 acre Planned Unit Development locatedinthe Cityof Reno, southern halfof section33,

Township 20 North,Range 19 East, M.D.B. & M. and consistsof Washoe County Assessor's

Parcel Numbers: 002-020-21, 002-020-22, and 082-631-14 through 082-631-24. (Reference

Figure 1: VicinityMap). Keystone Canyon is bound to the north and west by United States

publicland,tothe northand east by Washoe County publicland,and tothe south by McCarran

Blvd. ahd existingSky County Estates subdivision. Itis proposed that a portionof this

development sewer south through Sky Country Estates,cross McCarran Blvd.to Severn Dr.,

followSevern Dr. Solithto Wyoming Ave, and continuesouth down Wyoming and SaintAlberts

Dr. to the Peavine interceptor,while the other portionsewer south to McCarran Blvd.and

parallelMcCarran west to the pointwhere The Sky Country Estates sewer crosses McCarran

(see Figure 2: Proposed Sewer Route). Several previousstudiesand reportswere researched

inthe preparationof thisreport(see the referencessectionofthisreportfora complete listof

previous studies).

DESIGN STANDARDS

Design standards forthisreportwere taken from chapter IV of the Cityof Reno PublicWorks

Design Manual June 30, 2007 edition.Those standards can be summarized as follows:

Generation (peak flow):

Mains (8")- 350 gallonsper capitaper day.

Trunk Sewers (>=10")- 250 gallonsper capitaper day

Office/PublicFacility
---3,200 gallonsper acre per day

Commercial - 10,000 gallonsper acre per day. .

Occupancy Rates:

SingleFamily Residential: 3.0 CapitaIDwellingUnit.

Apartment / Condominium 2.0 Capita/DwellingUnit.

2
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DESIGN STANDARDS CONTINUED

Determinationof flowcharacteristics:

Normal depth and velocitywere found using Manning's Equation and a roughness coefficientof

n=0.014 forpvc pipe. The percentfullofeach pipewas determined to be the calculatednormal

depth dividedby the diameter ofthe pipe.

Manning's Equation:

Q = AR

Q = Flow (cfs.)

n = Manning's roughness coefficient

A = crossectionarea offlow(ft2)

R = wetted perimeter(ft)

s = slope (ft/ft)

Because Keystone Canyon isthe lastforeseeable development in the upper reaches of the

tributaryarea to the Peavine Interceptor,and based on the recommendations of previous

reportsand citystaff,mains shallbe allowed to reach 60% fullat peak design flowand trunk

sewers willbe allowed to reach 65% fullatpeak design flow.

TRIBUTARY AREA

Previous studiesand reportsas wellas fieldinspectionof manholes were used todetermine the

limitsof the tributaryarea to the proposed sewer route to the Peavine Interceptor.Itwillbe

helpfulto read thissectionwiththe "DisplayMap forKeystone Canyon Proposed Sewer Route"

out for reference (locatedin the map pocket of the appendix). The tributaryarea for the

proposed sewer routeisrelativelyeasy to definenorthof McCarran Blvd,and consistsof King's

View Estates and Sky County Estates. The area south of McCarran to Wyoming required

more investigationbecause several re-routingsand capacity improvements have been

preformed inthisarea. With the development of SilveradoRanch Estates Unit5 atthe north

terminus of Kings Row, a flow splitat MH # 15051411 inGuilingRd. between Rayburn Dr.and

5



Alamo St. along with other down stream improvements was proposed. This flow splitwould

take halfof the flow travelingdown North Kings Row and Bryan St. and send itdown Guiling

Rd. and Bridgewood Ln. Successively,a flow splitat MH # 15051439 inthe intersectionof

Scholl Dr. and Bidgewood Ln. was proposed withthe development of Sky Country Estates Unit

7, sending halfof the flow from the increased Gulling
- Bridgewood sewer down SchollDr. to

the proposed Keystone Canyon sewer route in Severn Dr. The combination of these two flow

splitshas the potentialto significantlyincrease flows tothe proposed sewer routeforKeystone

Canyon. Field inspectionof MH # 15051411 in GuilingRd. showed that the flow splitwas

constructed, but laterwas blocked with a concrete plug (see picturebelow). In the current

state,flows are not s litat MH # 15051411 and no flowfrom the north Kin s Row I Silverado

Ranch Estates tributaryarea isrouted down Gulling/ Scholltothe Severn Dr.sewer:

Pictureof MH# 15051411 taken facinaeast on GullingRd.

6



Fieldinspectionof MH # 15051439 atthe intersectionof Bridgewood Ln. and SchollDr.shows

thatalthough not functioningvery effectively,the flow splitat thislocationisinplace and under

peak flow conditionswillprobably routea portionof sewer flowsfrom Bridgewood down Scholl

tothe Severn Dr. sewer.

Pictureof MH # 15051439 taken facinaeast inthe intersectionofBridgewood and Scholl.

For the purpose of thisreportwe assume thathalfof the peak flowcoming down Bridgewood

nodh of Schollwillbe splitat MH # 15051439, and traveldown Scholltothe Severn Dr.sewer.

With the development of Sky Countn] Estates Unit7, a paralleltrunksewer was constructedin

Severn Dr. beginning approximatelyatthe intersectionof Severn and Becky ct.and continuing

down Severn Dr.,Wyoming Ave, Wyoming Ct.,and St.Albeds St.to the Peavine Interceptor.

There are no other sewer contributorsto the proposed Keystone Canyon sewer routefrom the

startofthe paralleltrunksewer tothe Peavine Interceptor.

7



SEWER GENERATION

The sewer generation forthe proposed routewas dividedintoExisting Generation forexisting

down stream developments within the tributaryarea, and Proposed _Generation for the

proposed Keystone Canyon.

ExistingSewer Generation

Each existingresidentialand non-residentialuse in the tributaryarea was delineated and

quantifiedas to number of lotsor acreage in order to estimate existingsewer generation

(reference"DisplayMap for Keystone Canyon Proposed Sewer Route" in map pocket). This

informationissummarized inTable 1:"ExistingSewer Generation" (pg.9).

Proposed Sewer Generation

Keystone Canyon has four main land use designationsthatwere used to calculatesewer

generation:Commercial, Office,Mixed Residential,Mixed Use, and Residential(reference

Figure 3 Land Use Display).Sewer generationwas calculatedforeach non- residentialland

use designationusing peak flowper acre figuresfrom the Cityof Reno PublicWorks Design

Manual chapter IV. Sewer generationforresidentialand mixed uses was derivedusingthe

maximum allowabledensityforeach land use area. The Community Commercial IOffice,

Mixed Residential1, and Mixed Use 1 areas willbe routed south down VictoryLn.to McCarran

Blvd,parallelMcCarran west to the sewer crossingMcCarran from Sky Country Estatesto

Severn Dr (referenceTable 2:"Proposed Sewer Generation" -pg. 11, and Figure3: Keystone

Canyon Land Use Display
- pg. 12).

8



TABLE 1: EXIST NG SEWER GENERAT ON

UnitHow Peak How

Development Acres Lots (gallonit/day)Occupancy (gpd)

King'sView EstatesUnit1 nla 51 350 3 53,550

King'sView EstatesUnit2 n/a 43 350 3 45,150

Sky CountrjYEstatesUnit8 n/a 30 350 3 31,500

Sky CountryEstatesUnit7 n/a 28 350 3 29,400

Sky CountriEstatesUnit6 n/a 25 350 3 26,250

Sky CothtryEstatesUnit5 n/a 37 350 3 38,850

Sky CountryEstatesUnit4 n/a 32 350 3 33,600

Sky CountryEstatesUnit3 nla 42 350 3 44,100

Sky CountryEstatesUnit2 n/a 20 350 3 21,000

Sky CountryEstatesUnit1 n/a 26 350 3 27,300

Sky CountryPark 5.03 nla 3200 n/a 16,096

Sage CrestEstates nla 40 350 3 42,000

P.M.# 2829 n/a 2 350 3 2,100

RIO.S.# 5023 nla 2 350 3 2,100

P.M.# 3897 n/a 3 350 3 3,150

P.M.# 3898 nla 3 350 3 3,150

SunraySubdivision n/a 12 350 3 12,600

-SunburstSubdivision n/a 41 350 3 43,050

SevernView Subdivision n/a 6 350 3 6,300

P.M.# 191 nla 2 350 3 2,100

P.M.# 4469 n/a 4 350 3 4,200

P.M.# 4302 nla 4 350 3 4,200

P.M.# 4467 n/a 4 350 3 4,200

P.M.# 419 n/a 3 350 3 3,150

P.M.# 484 n/a 2 350 3 2,100

P.M.# 460 nla 3 350 3 3,150

P.M.# 463 nla 2 350 3 2,100

Severn HeightsSubdivision n/a 27 350 3 28,350

P.M.# 3236 n/a 2 350 3 2,100

P.M.# 3031 n/a 2 350 3 2,100

P.M.# 3032 nla 4 350 3 4,200

P.M.# 3033 nla 4 350 3 4,200

P.M.# 1652 n/a 2 350 3 2,100

P.M.# 3034 nla 3 350 3 3,150

P.M.# 3035 n/a 2 350 _ 3 2,100

Church HillEstates nla 8 I 350 3 8,400

P.M.# 4468 n/a 4 350 3 4,200

HardingWay Subdivision nla 9 350 3 9,450

GuilinSubdivision n/a B 350 3 8,400

Sub-totaldfpeak flowgoingtoproposedroutethispage: 596,746

*Shaded entriesindicateflowsthataresplitatcornerofBridgewoodand SchollMH#15051439.

Onlyhalfoftheseflowstraveltotheproposedroute.



TABLE t EXISTING SEWER GENERATiQN (continued)
OW

Development Acres Lots (gallunit/day)Occupancy (gpd)

PortionofSierraHeightsReno

Unit3-E nla 19 350
' 3 19,950

PortionofSierraHeightsReno

Unit3-D nla 24 350 3 25,200

Sub-totalofpeak flowgoingtoproposedroutethispage: 55,163

Totalexistipgpeak flowgoing to proposed route: 651,909

Trunk linemultiplierfor10"and larger= 0.714

Totalexistingpeak flowfortrunksewer 10" and largert 46$,649

*Shaded entriesindicateflowsthataresplitatcornerofBridgewoodand SchollMH#15051439.

Only halfoftheseflowstraveltotheproposedroute,
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TABLE 2: PROPOSED SEWER GENERATION

Peak

Allowable Number UnitFlow Flow

Land Use Acres Densi ofUnits

Commercial 2.01 n/a nla 10,000 n/a 20,100 McCarran

Office 2.01 nla n/a 3,200 n/a 6,432 McCarran

Residential 9.26 7 65 350 2 45,600 Sky Country

Mixed Residential

Ph-2 21.06 18 379 350 2 265,300 Sky Country

Mixed Residential

Ph-1 14.80 18 266 350 2 186,200 McCarran

Mixed Usen 10.90 n/a n/a 10,000 N/A 109,000 McCarran

Totalproposed peak flow: 632,532

Trunklinemultiplierfor10"and larger(250/350)
= 0.714

Totalproposed peak flowfortrunksewer 10" and larger: 451,809

Totalpeak flowthroughSky CountryEstates: 310,800

Totalpeak flowparallelMcCarran Blvd.: 321,732

Note:

(1) Occupancy of2 was used,correspondingto multifamilydwelling
units

because layingout the siteforsinglefamilydwelling
unitswould resultin

significantlylower density.

(2) The lulixed-Usesewercalculationisbasedon 10.9acresofcommercialuse;butdueto

topographicconstraints,actualdevelopment
oftheIVlixed-Useplanningareawillmost

likelycontainonly& two (2)acresofcommercial
combinedwithanyresidential

densitynotachievedinotherdesignatedplanningareas.(Calculation:
Commercial

peaksewer flowisbasedon 10,000gallonsperacreperday;10,000galper
acreper

dayx 2 acres= *!*20,000gallonsperday)

EXISTING DOWNSTREAM SEWER SYSTEM

Pipe and manhole informationtaken from previousstudieswas used to analyzethedown

stream sewer system capacity.Contributingnumber
oflotsand non-residentialflowswithinthe

tributaryarea were tabulatedand a cumulativepeak flowforeach pipe alongthe proposed

routewas used to determine the percentfullof each pipe. This informationispresentedin

tabularform inTable 3:ExistingDownstream pipe network.

11
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TABLE

3

EXISTING

DOWNSTREAM

PIPE

NETWORK

MH#

Pipe

Additional

Total

Total

Keystone

Total

Percent

Percent

MH#

Down

Pipe

Slope

Existing

ExistinG

Additional

Existing

Flow

Campus

Proposed

Full

Full

Street

Name

Up

Stream

Stream

Pipe

#

Size

(%)

Lots

Lots

Flows

(Gpd.)

Flow

(Gpd.)

Flow

(Gpd.)

Existing

Proposed

Green

River

Dr.

15052417

15052418

1

8

3.15

32

32

33,600

310,800

344,400

11.1

35.3

Green

River

Dr.

15052418

15052419

2

8

3.07

6

38

39,900

310,800

350,700

12.1

35.9

Green

River

Dr.

15052419

15052401

3

8

3.09

4

42

44,100

310,800

354,900

12.7

36.1

Green

River

Dr.

15052401

15052402

4

8

0.98

3

45

47,250

310,800

358,050

17.4

49.9

Green

River

Dr.

15052402

15052403

0.50

6

51

53,550

310,800

364,350

21.8

Green

River

Dr.

15052403

15052404

0.50

4

55

57,750

310,800

368,550

22.7

Snake

River

Dr.

15052404

15052407

0.40

7

62

65,100

310,800

375,900

25.5

Snake

River

Dr.

15052407

15051930

0.46

152

214

16096

240,796

310,800

551,596

49.4

15051930

15051928

0.73

68

282

312,196

310,800

622,996

50.2

S

15051928

15051929

1.00

52

334

366,796

310,800

677,596

50.3

McCarran

Blvd.

15051929

15052022

11

8

7.06

0

334

366,796

632,532

999,328

29.6

50.1

Andrea

St.

15052024

15052025

1.10

2

339

372,046

632,532

1,004,578

49.3

Andnea

St.

15052025

15052026

2.35

3

342

375,196

632,532

1,007,728

40.1

Andrea

St.

15052026

15052028

2.35

19

361

395,146

632,532

1,027,678

41.2

Sunray

Dr.

15052028

15052011

16

8

4.90

13

374

408,796

632,532

1,041,328

34.4

57.4

Sunray

Dr.

15052011

15052004

1.34

20

394

429,796

632,532

1,062,328

50.7

Sevem

Dr.

15052004

15052006

1.35

50

444

482,296

632,532

1,114,828

54.2

Severn

Dr.

15052006

15052008

0.50

10

454

351,997

451,809

803,806

42.6

Sevem

Dr.

15052008

15051502

20

10

1.00

10

464

359,497

451,809

811.306

35.7

56.8

Severn

Dr.

15051502

15051504

4.40

8

472

511.696

632,532

1,144,228

40.0

Sevem

Dr.

15051504

15051508

4.84

74

546

589,396

632,532

1,221,928

42.1

Sevem

Dr.

15051508

15051511

23

10

2.34

47.5

593.5

6338

461,149

451,809

912,958

32.5

47.2

Severn

Dr.

15051511

15051513

4.87

2

595.5

647,709

632,532

1,280,241

44.2

Sevem

Dr.

15051514

15051546

26

10

5.67

0

600.5

466,399

451,809

918,208

26.1

37.1

Severn

Dr.

15051548

15051544

27

10

2.35

0

600.5

466,399

451,809

918,208

32.7

47.4

Severn

Dr.

15051544

15051545

28

10

2.57

0

600.5

466,399

.

451

809

918,208

32.0

46.2

Sevem

Dr.

15051545

15051543

29

10

1.35

0

600.5

466,399

451

809

918,208

37.9

55.9

Wyoming

Ave

15051041

15051043

31

12

0.63

0

600.5

466,399

451,809

918,208

35.8

52.4

Notes:

Shaded

ce

is
indicate

pipes

that

are

flowing

above

60%

full

for

mains

and

65%

for

trunks

(1)

Sky

Country

Park

@
3200

gpdlAc.

(2)

Represents

half

of
the

lots

from

the

shaded

sub-tributary

area

that

is
split

at
MH#15051439

at
the

intersection

of
Bridgewood

and

Scholl

(3)

half

of
the

flows

from

the

AT&T

property

APN:

001-041-05

+
half

of
the

flows

from

Church

APN:

001-041-04

each

@
3200

gpdtAc.



TABLE

3:

EXISTING

DOWNSTREAM

PIPE

NETWORK

(continued)

MH#

Pipe

Additional

Total

Total

Keystone

Total

Percent

Percent

MHS

Down

Pipe

Slope

Existing

Existin9

Additional

Existing

Flow

Campus

Proposed

Full

Full

Street

Name

Up

Stream

Stream

Pipe

#

Size

(%)

Lots

Lots

Flows

(Gpd.)

Flow

(Gpd.)

Flow

(Gpd.)

Existing

Proposed

Wyoming

Ct

15051043

15060655

0.32

0

600.5

466,399

451,809

918,208

43.1

-

Wyoming

Ct

15060655

16060654

0.32

0

600.5

466,399

451,809

918,208

43.1

15060654

15060653

0.32

0

600.5

466,399

451,809

918,208

43.1

St.

Alberts

Dr.

15060653

16060652

0.32

0

600.5

466,399

451,809

918,208

43.1

St.

Alberts

Dr.

15060652

15060651

0.32

0

600.5

.

466,399

451,809

918,208

43.1

St.

Alberts

Dr.

15060651

15051042

0.32

0

600.5

466,399

451,809

918,208

43.1

St.

Alberts

Dr.

15051042

15050582

12

0.34

.

O

600.5

466,399

451,809

918,208

42.4

63.8

St.

Alberts

Dr.

15050582

15050581

&

0.32

0

600.5

466,399

451,809

918,208

43.1

St.

Alberts

Dr.

15050581

15050580

M

0.32

.

O

600.5

466,399

451;809

918,208

43.1

St.

Alberts

Dr.

15050580

15051037

.

--man

0.31

0

.600.5

466,399

451,809

918,208

43.1



FINDINGS

The proposed sewer routeforthe Keystone Canyon P.U.D. has severalpipesthatwillflow

above 60% fullunder the proposed peak flowconditions.These pipesinclude:P5
- P10 in

Sky County Estates,P12 - P15 inAndrea St.,P17-P19 inSunray Dr.and Severn Dr.,and

P21, P22, P24, P25 inSevern Dr.(reference"DisplayMap For Keystone Canyon P.U.D.

Proposed Sewer Route" inthe map pocket Appendix B).

COCLUSION

Improvements necessary tothe down stream sewer system willbe dependant on the scope and

the phasing of each development withinthe Keystone Canyon P.U.D. Each siteimprovement

permitunder the Keystone Canyon P.U.D. shallbe accompanied by a sewer reportthatdetails

the contributionofthe proposed development and the impacts tothe down stream sewer

system. As an alternative,flowmetering shallbe allowed to determine actualsewer flowsand

the necessityof improvements.
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KEYSTONE

CANYON

PAI.D.

SEWER

PIPE

CALCULATIONS

Report

Report

x

ng

Normal

Depth

ann
g

0.014

0.03150

0.89

B.00

33600.00

11.1

2.45

1384526.49

P1

Proposed
-

Normal

Depth

Manning

0.014

0.03150

2.83

8.00

344400.00

35.3

4.83

1384526.49

Peak

Flow

Formula

a

Nonnal

Depth

ann
g

0.014.

0.03070

0.97

8.00

39900.00

12.1

2.56

1366832.14

a

cosed

Normal

Depth

Ma

nu

0.014
.

.0.03070

2.88

8.00

350700,00

35.9

4.81

1366832.14

P3

Existing

Normal

Depth

Manning

0.014

0.03090

1.02

8.00

44100.00

12.7

.

2.64

1371277.13

Peak

Flow

Formula

Pr

oosed

Normal

Depth

Ma

ng

0.014

0.03090

2.89

8.00

354900.00

36.1

4.83

1371277.13

a

9

Normal

Depth

Mann
g

.

0.014

0.00980

1.39

8.00

47250.00

17.4

1.80

772251.98

aPkm

ed

Normal

Depth

nn
g

0.014

0.00980

3.99

8.00

358050.00

49.9

3.18

772251.98

P5

Existing

Normal

Depth

Manning

0.014

0.00500

1.75

B.00

53550.00

21.8

1.47

551608.56

Peak

Flow

Formula

a

osed

Normal

Depth

an

0.014

0.00500

4.98

8.00

364350.00

62.3

2.47

.

551608.56

P6

Existing

Normal

Depth

Manning

0.014

0.00500

1.81

8.00

57750.00

22.7

1.50

551608.56

Peak

Flow

Formula

a

oosed

Normal

Depth

Moa

ng

0.014

0.00500

5.02

8.00

368550.00

62.8

2.47

551608.56

a
F

Normal

Depth

annjg

0.014

0.00400

2.04

8.00

65100.00

25.5

1.44

493373.69

P7

Proposed

Normal

Depth

Manning

0.014

0.00400

5.51

8.00

375900.00

68.9

2.27

493373.69

Peak

Flow

Formula

a

Normal

Depth

Ma

ng

0.014

0.00460

3.95

8.00

240796.00

49.4

2.17

529084.34

ro

ed

Normal

Depth

Mann
g

0.014

0.00460

5.19

8,00

551569.00

64.8

2.39

529084.34

Normal

Depth

nn
g

0.014

0.00730

4.02

B.00

312196.00

50.2

2.75

666511.16

ro

ed

Normal

Depth

Ma
n

0.014

0.00730

6.60

8,00

622996.00

82.5

3.13

666511.16

ng

Normal

Depth

ng

0.014

0.01000

4.03

8.00

366796.00

50.3

3.22

780092.31

Summit

Engineering

Corporation

Bentley

Systenis,

Inc.

Haested

Methods

solution

Center

Bentley

FlowMaster

[oB.ii.00.03]

3/412000

4:11:59

PM

27

Siemons

Company

Drive

Sulte

200
W

Watertown,

CT

06795

USA

+1-203-755-1686
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KEYSTONE

CANYON

PAI.D.

SEWER

PIPE

CALCULATIONS

Report

Report

P10

Proposed

Normal

Depth

Manning

0.014

0.01000

6.13

B.00

677696.00

76.6

3.65

780092.31

Peak

Flow

Formula

Pil

Existing

Normal

Depth

Manning

0.014

0.07060

2.37

8.00

366796.00

29.6

6.57

2072756.78

Peak

Flow

Formula

P11.

Proposed

Normal

Depth

Manning

0.014

0.07060

4.09

8.00

999328.00

51.1

8.62

2072756.78

Peak

Flow

Formula

P12

Existing

Normal

Depth

Manning

0.014

0.01100

3.93

8.00

369946.00

49.2

3.35

81816711

Peak

Flow

Formula

Pi2

Proposed

Full

Flow

Manning

0.014

0.01100

8.00

B.00

760453.19

100.0

3.37

818023.96

Peak

Flow

Capacity

Formula

P13

Existing

Normal

Depth

Manning

0.014

0.01100

3.95

8,00

372046.00

49.3

3.35

818167.71

Peak

Flow

Formula

Pi3

Proposed

Full

Flow

Manning

0.014

0.01100

8.00

8.00

760586.83

100.0

3.37

818167.71

Peak

Flow

Capacity

Formula

P14

Existing

Normal

Depth

Manning

0.014

0.02350

3.21

8.00

375196.00

40.1

4.44

1195858.86

Peak

Flow

Formula

P14

Proposed

Normal

Depth

Manning

0.014

0.02350

5.97

8.00

1007728.00

74.6
.

5.58

1195858.86

Peak

Flow

Formula

P15

Existing

Normal

Depth

Manning

0.014

0.02350

3.29

8.00

395146.00

41.2

4.51

1195858.86

Peak

Flow

Formula

P15

Proposed

Normal

Depth

Manning

0.014

0.02350

6.07

8.00

1027678.00

75.9

5.60

1195858.86

Peak

Flow

Formula

P16

Existing

Nomial

Depth

Manning

0.014

0.04000

2.76

8.00

408796.00

34.4

5.94

1726807.93

Peak

Flow

Formula

P16

Proposed

Normal

Depth

Manning

0.014

0.04900

4.69

8.00

1041328.00

58.7

7.57

1726807.93

Peak

Flow

Formula

P17

Existing

Normal

Depth

Manning

0.014

0.01340

4.06

8.00

429796.00

50.7

3.74

903022.13

Peak

Flow

Formula

P17

Pmposed

Full

Flow

Manning

0.014

0.01340

8.00

8.00

839469.37

100.0

3.72

903022.13

Peak

Flow

Capacity

Formula

P18

Existing

Normal

Depth

Manning

0.014

0.01350

4.34

8.00

482296.00

54.2

3.86

906385.35

Peak

Flow

Formula

Pi8

Proposed

Full

Flow

Manning

0.014:

0.01350

8.00

8.00

842595.90

100.0

3.73

906385.35

Peak

Flow

Capacity

Formula

P19

Existing

Normal

Depth

Manning

0.014

0.00500

4.26

10.00

351997.00

42.6

2.46

1000132.86

Peak

Flow

Formula

Pi9

Proposed

Normal

Depth

Manning

0.014

0.00500

7.18

10.00

803806.00

71.8

2.97

1000132.86

Peak

Flow

Formula

P20

Exlsting

Normal

Depth

Manning

0.014

0.01000

3.57

1.0.00

359497.00

35.7

3.18

1414401.46

Peak

Flow

Formula

Summit

Engineering

Corporation

Bentley

systems,

Inc.

Haestad

Methods

solution

Center

Bentley

Flow

Master

(08.11.00.03]



KEYSTONE

CANYON

P,U,D.

SEWER

PIPE

CALCULATIONS

Report

Report

P20

Proposed

Normal

Depth

Manning

0.014

0.01000

5.68

10.00

811306.00

56.8

3.92

1414401.46

Peak

Flow

Formula

E

ng

Normal

Depth

Mann

0.014

0.04400

3.20

B.00

511696.00

40.0

6.07

1636335.42

P21

Proposed

Normal

Depth

Manning

0.014

0.04400

5.18

8.00

1144228.00

64.8

7.40

1636335.42

Peak

Flow

Formula

E

ng

Normal

Depth

M

ng

0.014

0.04840

3.37

8.00

589396.00

42.1

6.54

1716203.07

P22kProposed

Normal

Depth

an

0.014

0104840

5.25

8.00

1221928,00

65.6

7.79

1716203.07

P23

Existing

Normal

Depth

Manning

0.014

0.02340

3.25

10.00

461149.00

32.5

4.63

2163618.19

Peak

Flow

Formula

SkPmoposed

Normal

Depth

Ma

nu

0.014

0

02340

4.73

10.00

912958.00

47.3

5.57

2163618.19

I

ng

Normal

6epth

annnu

0.014

0.04870

3.54

B.00

647709.00

44.2

6.72

1721513.67

PF

sed

Normal

Depth

Ma

ng

0.014

0.04870

5.42

8,00

1280241.00

67.7

7.88

1721513.67

E

ng

Normal

Depth

Mannjg

0.014

0.04260

3.69

8.00

652959.00

46.2

6.41

1610092.38

P?5
PF

sed

Normal

Depth

o
nnn

0.014

0.04260

5.71

-

8.00

1285491.00

71.4

7,46

1610092.38

ng

Normal

Depth

Mo
n

0.014

0.05670

2.61

10.00

466399.00

26.1

6.38

3367939.06

Sk
F

sed

Normal

Depth

annjg

.

0.014

0.05670

3.71

10.00

918208.00

37.1

7.72

3367939.06

ng

Normal

Depth

Mann

0.014

0.02350

3.27

10.00

466399.00

32.7

4.65

2168236.38

P?

PF

sed

Normal

Depth

annn

0.014

0.02350

4.74

10.00

918208.00

47.4

5.59

2168236.38

ng

Normal

Depth

ann

0.014

0.02570

3.20

10.00

466399.00

32.0

4.80

2267458.03

8
PF

osed

Norrrial

Depth

an

0.014

0.02570

4.61

10.00

918208.00

46.1

5.78

2267458.03

1

g

Normal

Depth

n

0.014

0.01350

3.79

10.00

466399.00

37.9

3.81

1843385.99

9kPF

sed.

Normal

Depth

an

0.014

0.01350

5.59

10.00

918208.00

55.9

.

4.53

1643385.99

P30

Existing

Normal

Depth

Manning

0.014

0.00300

5.27
-

12.00

466399.00
-

43.9

2.17

1259746.94

Peak

Flow

Fomlula.

Summit

Engineering

Corporation

Bentley

Systems,

Inc.

Haestad

Methods

Solution

Center

Bentley

FlowMaster

[08.11.00.03]



KEYSTONE

CANYON

P.U.D.

SEWER

PIPE

CALCULATIONS

Report

Report

P30

Proposed

Normal

Depth

Manning

0.014

0.00300

8.00

12.00

918208.00

66.7

2.55

1259746.94

Peak

Flow

Formula

E

ng

Normal

Depth

Mann
g

0.014

0.00630

4.30

12.00

466399.00

35.8

2.85

1825546.75

P31

Proposed

Normal

Depth

Manning

0.014

0.00630

6.29

12.00

918208.00

52.4

3.41

1825546.75

Peak

Flow

Formula

ng

Normal

Depth

Moa
n

0.014

0.00320

5.17

12.00

466399.00

43.1

2.23

1301061.05

P32

Proposed

Normal

Depth

Manning

0.014

0.00320

7.82

12.00

918208.00

65.2

2.62

1301061.05

Peak

Flow

Formula

ng

Normal

Depth

Ma

ng

0.014

0.00320

5.17

12.00

466399.00

43.1

2.23

1301061.05

P33

Proposed

Normal

Depth

Manning

0.014

0.00320

7.82

12.00

918208.00

65.2

2.62

1301061.05

Peak

Flow

Formula

P34

Existing

Normal

Depth

Manning

0.014

0.00320

5.17

12.00

466399.00

43.1

2.23

1301061.05

Peak

Flow

Formula

4

Proopwsed

Normal

Depth

Ma
n

0.014

0.00320

7.82

12.00

918208.00

65.2

2.62

1301061.05

P35

Existing

Normal

Depth

Manning

0.014

0.00320

5.17

12.00

466399.00

43.1

2.23

1301061.05

Peak

Flow

Formula

P35

Proposed

Normal

Depth

Manning

0.014

0.00320

7.82

12,00

918208.00

65.2

2.62

1301061.05

Peak

Flow

Formula

P36

Existing

Normal

Depth

Manning

0.014

0.00320

5.17

12.00

466399.00

43.1

2.23

1301081.05

Peak

Flow

Formula

6
P

sed

Normal

Depth

an

0.014

0.00320

7.82

12.00

918208.00

65.2

2.62

1301061.05

P37

Existing

Normal

Depth

Manning

0.014

0.00320

5.17

12.00

466399.00

43.1

2.23

1301061.05

Peak

Flow

Formula

P37

Proposed

Normal

Depth

Manning

0.014

0.00320

7.82

12.00

918208.00

65.2

2.62

1301061.05

Peak

Flow

Formula

P38

Existing

Normal

Depth

Manning

0.014

0.00340

5.08

12.00

486399.00

42.4

2.28

1341103.03

Peak

Flow

Formula

8kProoposed

Normal

Depth

Mann
g

0.014

0.00340

7.66

12.00

918208.00

63.8

2.68

1341103.03

P39

Existing

Normal

Depth

Manning

0.014

0.00320

5.17

12.00

466399.00

43.1

2.23

1301061.05

Peak

Flow

Formula

P39

Proposed

Normal

Depth

Manning

0.014

0.00320

7.82

12,00

918208.00

65.2

2.62

1301061.05

Peak

Flow

Formula

I

ag

Normal

Depth

n

0.014

0.00320
.

5.17

-

12.00

.466399.00

43.1

2.23

1301061.05

Summit

Engineering

Corporation

Bentley

Systems,

Inc.

Haestad

Methods

Solution

Center

Bentley

FlowMaster

[08.11.00.03]



KEYSTONE

CANYON

P.U.D.

SEWER

PIPE

CALCULATIONS

Report

Report

P40

Proposed

Normal

Depth

Manning

0.014

0.00320

7.82

12.00

918208.00

65.2

2.62

1301061.05

Peak

Flow

Formula

E

ng

Normal

Depth

Menn
g

0.014

0.00310

5.21

12.00

466399.00

43.5

2.20

1280570.61

P41

Proposed

Normal

Depth

Manning

0.014

0.00310

7.91

12.00

918208.00

65.9

2.59

1280570.61

Peak

Flow

Formula

Summit

Engineering

CorporaSon

Bentley

Systems,

Inc.

Haestad

Methods

Solution

Center

Bentley

FlowMaster

[08.11.00.03)
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