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PROJECT LOCATION

The project area is comprised of 5 parcels; APNs 080-635-01, 080-635-02, 080-730-21, 080-730-35, and
552-210-07; and is located in Lemmon Valley at the intersection of Lemmon Drive and Deodar Way,
extending south to Bernoulli Street. The total project area is +/- 128.50 acres.

The project site is located within the eastern portion of Lemmon Valley, south of the Swan Lake playa,
southeast of Swan Lake and northeast of the existing Lemmon Valley Heights Subdivision. The site is
accessed via Lemmon Drive, with direct access to the northern portion of the project from Deodar Way
and Estates Road and to the southern portion of the project from Palace Drive, Kess Way, and Patrician

Drive.

Figure 1: Project Location

A

Project Area
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EXISTING CONDITIONS

The +/-128.50 acre site is undeveloped. The area is bordered to the north by existing residential homes,
and to the east, south, and west by undeveloped land. Swan lake is northwest of the site. The project
area has two distinct areas of proposed development: a north subdivision area and a south subdivision
area. The north portion of the site is undeveloped and generally slopes from southeast from northwest.
The south portion of the site is an extension of the existing development. This portion of the site generally
slopes down from south to north at approximately a 5 to 6 percent gradient.

The majority of the site is located outside of the FEMA 100-year floodplain; approximately 3 acres adjacent
to Lemmon Drive is located within the 100-year floodplain. The majority of the vegetation throughout
the undeveloped areas consists of brush and desert grasses. The NRSC soil classification for the proposed
development area is primarily loamy sand.

Figure 2: Surrounding Property Designations

Direction Current Zoning Master Plan Current Land Use
North ' SF15 (City of Reno)/ Suburban Undeveloped
Medium Density | Residential
' Suburban (Washoe | :
County) : ?
East General Rural Rural ] Und'éveloped =
South Open Spacé R Opéﬁ_gb-éce .'dpfern Space (USA) o
' General Rural ' Rural Undeveloped
West Medium Density = Residential Single Family Residential
- Suburban
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Figure 3: Existing Conditions

PRIOR PROJECT APPROVALS

The Washoe County Planning Commission approved a Master Plan Amendment and Regulatory Zone
Amendment (WMPA17-0002 and WRZA17-0001) on March 7, 2017, with the Washoe County Board of
County Commissioners approval on April 25, 2017. This amendment reconfigured the master plan and
zoning designations to conform more closely to the topography of the area. The Master Plan Amendment
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was then determined to be in conformance with the Regional Plan by the Truckee Meadows Regional

Planning Commission on June 28, 2017.

MASTER PLAN AND ZONING DESIGNATIONS

The parcels within the project area have Master Plan designations of Suburban Residential (SR) and Rural
(R) and corresponding zoning designations of Medium Density Suburban (MDS) and General Rural (GR) as

shown below:

Figure 4: Master Plan and Zoning Acreage

APN Master Plan Zoning Acreage Total Acreage

080-635-01 'SR | MDS 13.59 | 13.59 |
080-635-02 'SR ~ MDS 1.5 1.89 i
| R ' GR 39 |
080573021 SR - MDS R e
R | GR 34.62 | |
080-730-35 'SR | MDS 26.89 ' 26.89
' 552-210-07 'SR DS ' 18.07 4301 |
‘ R ' GR 24.94 1 |
' TOTAL-  Master SR : - N 68.64 acres |

Plan Designation R 59.95 acres
 TOTAL-Zoning  MDS | 68.64 acres

GR | 59.95 acres
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Figure 5: Washoe County Master Plan Designation
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Figure 6: Washoe County Zoning Designation
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PUBLIC OUTREACH

Following approval of the Master Plan and Regulatory Zoning Amendments on the project site, the
applicant hosted community meetings on July 18 and November 6, 2017. Both meetings were held in
Lemmon Valley at the Lemmon Valley Calvary Church of the Nazarene. The purpose of the first meeting
was to request community input in development of the site. There was general discussion about
hydrology and traffic concerns. These concerns were included in the development of the Tentative Map
by proposing two distinct areas of development {north and south) and ensuring that the proposed
drainage system reduces downstream flows. The conceptual land plan was presented at the second
meeting (November 6, 2017).

Following application submittal, the project will be presented at the North Valleys Citizens Advisory Board
meeting on February 12, 2018.

APPLICATION REQUEST

The enclosed application is a request for:

TENTATIVE SUBDIVISION MAP (WITH HILLSIDE DEVELOPMENT AND COMMON OPEN
SPACE DEVELOPMENT) to create 206 single family residential lots on a +/-128.50 acre
project site, including 88.47 acres of open space/common area.

PROJECT DESCRIPTION

The Lemmon Valley Heights is a proposed 206 lot residential community within a 128.50 acre project site.
Of this total acreage, 30.93 acres (24.1%) are proposed to be developed for residential use. The
remaining 186.04 acres will be used for open space/common area {88.47 acres, 68.8%) which will
include detention and retention facilities and a trail, and right-of-way (9.11 acres, 7.1%). The gross
density is 1.6 units per acre {206 units in the +/- 128.50 acre project area). Lots range in size from 4,500
sg. ft. to 17,206 sq. ft., with an average lot size of 6,540 sq. ft. There is no proposed residential
development at this time so home designs are not available; future development will comply with the
requirements of the Washoe County Development Code.

Common areas will be maintained by a Homeowners Association, Landscape Maintenance Assaciation, or
similar entity, as approved by Washoe County. Public water and sanitary sewer system will be provided
for all units. The project includes +/- 88.47 acres of open space, which includes a detention/retention
system and a trail that extends from the southern terminus of Kess Way, north along the pond/channel
access maintenance road to Lemmon Drive, and provides for connection to the existing trail system.

The lot pattern has been designed to accommodate site topography, meet hillside development
standards, and be consistent with the approved master plan and zoning designations.

Lemmon Valley Heights Tentative Map
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In accordance with the North Valleys Area Plan (Policy NV.6.1.b) homes will be limited to single story on
the perimeter when adjacent to or across the street from existing residential development.

Figure 7: Project Summary

Project Summary

Total Area - 128.50 acres |
Total Number of Lots 206
' Smallest Lot O e
Largest Lot : 17,206'-5-&.'&.'7 - :
Average Lot Size 6,540 sq. ft. T ]
Overall Gross Density ' 1.6 units per acre 5

Total Common Area/Open Space ;[—_58.4'7 acres
. Right-of-Wé;-Area - 1 9.11 acres
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Figure 8: Preliminary Landscape Plan

TYPICAL LOT DETAIL
SUBDIVIDER TO INSTALL CLIMATIC ADAPTIVE LANDSCAPING IN THE
FRONT YARD AREA BETWEEN THE FRONT PROPERTY LINE AND THE
MAIN BUILDING OF EACH NEW RESIDENTIAL LOT (OUTSIDE GF
FENCES) PURSUANT TO WASHOE COUNTY DEVELOPMENT SECTION
110.208 10

LEGEND

(] STREET TREE

PRIVATE LOTS
REVEGETATED / COMMON OPEN SPACE
UNDISTURBED AREAS (NATIVE)

POND LANDSCAPING / DITCH LANDSCAPING

INIERE

ACCESS ROAD / TRAIL

Lemmon Valley Heights Tentative Map
With Hillside Development and Common Open Space Development Page 9



COMMON OPEN SPACE DEVELOPMENT

A Common Open Space Development is proposed to provide open space, preserve the hillside, and
achieve a more efficient use of land. The project has been designed to be in compliance with Washoe
County Development Code Article 408 Common Open Space Development.

Density and Intensity

The Commeon Open Space Development standards state that the total number of dwelling units in the
proposed development shall not exceed the total number of dwelling units allowed by the underlying
regulatory zone(s) (WCDC Section 110.408.20). [n the Medium Density Suburban (MDS) zoning
designation, 3 dwelling units per acre are permitted; in the General Rural zoning designation, 1 unit per
40 acres is allowed. Under the existing zoning, a total of 206 units are permitted on the project site; there
are 68.64 acres of MDS, permitting 205 units (68.64 acres x 3); and 59.95 acres of GR allows one additional
unit.

Lot and Yard Standards

To accommodate the common open space development, and preserve 88.47 acres of open space, the
minimum lot width and side yard setbacks are proposed to be varied. Atypical building envelope is shown
on the tentative subdivision map.

Minimum Lot Width: 45" (varied from Table 110.406.05.1 requirement of 80')
Front Yard Setback: 20

Side Yard Setback: 5’ {varied from Table 110.406.05.1 requirement of 8’)
Rear Yard Sethack: 20

Site Analysis

A Site Analysis Map is included in this application package that contains the following information:

Lemmon Valley Heights Tentative Map
With Hillside Development and Common Open Space Development Page 10



Location Map:

. PROJECT
LOCATION

VICINITY MAP
Land Use: The site is currently undeveloped and has Master Plan designations of Suburban Residential

(SR) and Rural (R) with corresponding zoning designations of Medium Density Suburban (MDS) and
General Rural (GR). The proposed land use is single family residential, which meets the policies of the
Master Plan and zoning designations. Surrounding property designations are shown in Figure 2. At the
time of this application, there are no known development plans approved on unbuilt adjacent sites.

Existing Structures: There are no existing structures on the site.
Existing Vegetation: Brush and desert grasses. There are no trees on the site.

Prevailing Winds: Prevailing winds are from the south and southwest with high winds common especially
during summer afternoons. ’

Topography: The project area has two distinct areas of proposed development: a north subdivision area
and a south subdivision area. The north portion of the site is undeveloped and generally slopes from
southeast from northwest, and contains off-road trails. The south portion of the site is an extension of
the existing development and has some off-road trails, scattered rubble piles, and soil stockpiles. This
portion of the site generally slopes down from south to north at approximately a 5 to 6 percent gradient.

Lemmon Valley Heights Tentative Map
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Soif: The site is located within the eastern portion of Lemmon Valley south of the Lemmon Valley playa.
The site lies in an area mapped by the Nevada Bureau of Mines and Geology (NBMG} as Quaternary Age
Alluvial fan deposits that are made up of moderately well sorted to very poorly sorted granular coarse
sand to sandy boulder gravel. The site periphery is mapped as granodiorite bedrock. A detailed discussion
is in the attached Geotechnical Report.

Natural Drainageways: There are no natural drainageways on or adjacent to the site (Water Resources
Master Plan Map).

Wetlands and Water Bodies: There are no existing or potential wetlands or water bodies on the site
{Water Rescurces Master Plan Map).

Flood Hazards: FEMA flood zone designations are identified on the map.
Seismic Hazards: There are no known seismic hazards on or near the site.
Avalanche Hazards: There are no known avalanche or other landslide hazards on the site.

Sensitive Habitat and Migration Routes: There is no sensitive habitat area or migration routes an the site
(Biodiversity Resources and Cultural Resources and Sensitive Landscapes Master Plan Maps).

Significant Views: Reference the Plan Set for cross sections throughout the project.
Easements: Easements are shown on the Site Plan.

Utilities: The Utility Plan shows the existing and available utilities and appropriate locations for water,
power, sanitary sewer, and storm water sewer facilities.

Appropriate Access Points: The site is accessed via Lemmon Drive, with direct access to the northern
portion of the project from Deodar Way and Estates Road {existing dirt public roads) and to the southern
portion of the project from Palace Drive, Kess Way, and Patrician Drive (existing paved public roads).

Roads
The project has been designed to utilize the existing road system. It is accessed via Lemmon Drive, with
direct access to the northern portion of the project from Deodar Way and Estates Road and o the
southern portion of the project from Palace Drive, Kess Way, and Patrician Drive. Proposed roads are
aligned to follow natural features and topography.

Parking

The project will meet the parking requirements of Article 410, Parking and Loading. Off-street parking for
individual units will be provided through a combination garages and driveways, and will meet the Off-

Lemmon Valley Heights Tentative Map
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Street Parking Space Requirements (Residential Use Types) in Table 110.410.10.1.; 2 off-street parking
spaces per dwelling unit, 1 of which must be in an enclosed garage. Based on these requirements, a total
of 412 (206 x 2} are required. Conceptual floor plans are not available so an exact amount of off-street
parking spaces is not available, however it is expected that each unit will have a 2-car garage along with a
driveway that will have 2 additional parking spaces, totaling 4 off-street parking spaces per residential
unit. See Figure 14 for Parking Calculations.

HILLSIDE DEVELOPMENT

The project has been designed in accordance with Article 424 Hillside Development to preserve and
protect the hillside. As shown below, development will only occur in the developable area of the project
site, primarily in areas where the slope is less than 15%, avoid areas with slope greater than 30%.

Because this Tentative Map is proposed as a Common Open Space Development, the housing units are
distributed in a configuration that accommodates the natural slope of the site.

In accordance with Section 110.424.15, a Site Analysis and Developable Area Map have been prepared
and are included in this application package.

Lemmon Valley Heights Tentative Map
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Figure 9: Developable Area Map

N

SLOPE ANALYSIS TABLE

NUMBER | MINIMUM SLOPE | MAXIMUM SLOPE [ AREA (SF) | AREA (AC)| COLOR
1 0.00% 30.00% 3,760,627 86.33 E
2 >30.00% - 1,837,002 4217 B

TOTAL: 128.50 ACRES
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The following exhibit provides a slope analysis and a breakdown of slope ranges within project area.
Provisions will be incorporated to further site disturbance and provide consistency with Article 424 Hillside
Development.

Figure 10: Slope Analysis

N jl.l L ) U;/"’J

SLOPE ANALYSIS TABLE
MINWUM  SLOPE MAXIMUM SLOPE AREA (SF) AREA (AC) COLOR
0.00% 15.00% 2,124,853 48.78 B
15.00% 20.00% 578,797 1324 ]
20.00% 25.00% 525,912 12.07
25.00% 30.00% 531,065 12.19 i
»30.00% - 1,837,000 4217 [l

TOTAL 1ZE.50 ACRES
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Site Analysis

As required by Section 110.424.15(a), a Site Analysis is included in this application, which includes the
following information:

Topographical Conditions: There are no major topographical conditions {i.e. ridgelines, ravines, canyons,
knolls, etc.) within the project area.

Geological Conditions: There are no major rock outcroppings, slide areas, or faults within the project area.

Soil: The site is located within the eastern portion of Lemmon Valley south of the Lemmon Valley playa.
The site lies in an area mapped by the Nevada Bureau of Mines and Geology {(NBMG) as Quaternary Age
Alluvial fan deposits that are made up of moderately well sorted to very poorly sorted granular coarse
sand to sandy boulder gravel. The site periphery is mapped as granodiorite bedrock. A detailed discussion
is in the attached Geotechnical Report.

Surface Hydrological Conditions: There are no major natural drainageways on or adjacent to the site
(Water Resources Master Plan Map). There are no existing or potential wetlands or water bodies on the
site (Water Resources Master Plan Map). FEMA flood zone designations are identified on the map.

Existing Vegetation: Brush and desert grasses. There are no trees on the site.

Habitat areas: There are no sensitive habitat areas or migration routes on the site (Biodiversity Resources
and Cultural Resources and Sensitive Landscapes Master Plan Maps).

Prefiminary Viewshed Analysis: Reference the Plan Set for cross sections throughout the project.
Development Response to the Unique Conditions of the Hillside: The slope areas are a constraint within
the project site. As shown in the Slope Analysis map, 79.72 acres have greater than 15 percent slope. The

project has been designed so that the developed areas are located in the areas with less than 15 percent
slope.

Slope Analysis: See Figure 10 Slope Analysis, above
Constraint and Mitigation Analysis
The slope areas are a constraint within the project site. As shown in the Slope Analysis map, 79.72 acres

have greater than 15 percent slope. The project has been designed so that the developed areas are
located in the areas with less than 15 percent slope.

Lernmon Valley Heights Tentative Map
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LANDSCAPING/OPEN SPACE

A portion of the project site is adjacent to Lemmon Drive, an arterial roadway. Therefore, a Landscape
Plan is included in this application package which meets the requirements of Article 412 Landscaping.
Pursuant to Section 110.412.35:;

a) A minimum of 20% of the total developed land area shall be landscaped;

k) All required front, rear, or side yards which adjoin a public street shall be landscaped and shall
include at least one (1) tree for every fifty (50) linear feet of street frontage, or fraction thereof;

c) New residential subdivisions regardless of the number of dwelling units per parcel, shall provide
at least one (1) tree for every fifty (50) linear feet of perimeter frontage adjoining an arterial or
collector identified in the Washoe County Master Plan Streets and Highways System Plan Map.

Additionally, the North Valleys Area Plan requires that all new residential subdivisions “shall include a
requirement for the subdivider to install climatic adaptive l[andscaping in the front yard area between the
front property line and the main building of each new residential lot.

As shown on the Landscape Plan, all areas disturbed by grading activities (revegetated/common open
space) are to receive erosion control dryland native revegetation seed mix immediately after grading
unless shown otherwise. Street trees are shown at 50’ spacing per Washoe County standards and are to
be located & from the ROW. All landscaped areas outside of lots are to be maintained by the HOA or
LMA, as approved by Washoe County.

In addition to private yards, the project site also includes significant undeveloped native areas. These
native areas will be left undisturbed except for any trail improvements, or necessary utility improvements
which be returned as close as possible to their original state and revegetated. All slopes and grading
outside of the individual lots shall be stabilized and revegetated per the recommendations of the
geotechnical report and to the satisfaction of Washoe County.

The total Common Area/Open Space within the project area is 88.47 acres in size and contains a majority

of the steeper slopes. These areas will be designated as open space to ensure that there is no
development.

VEHICLE AND PEDESTRIAN ACCESS

Primary vehicular access to the site is provided from Lemmon Drive, with direct access to the northern
portion of the project from Deodar Way and Estates Road and to the southern portion of the project from
Palace Drive, Kess Way, and Patrician Drive. The proposed public roads will be constructed and dedicated
to Washoe County. A permanent emergency access is provided along Deodar Way, extending from
“Street A” and continuing on to Estates Road {existing public dirt road). Pedestrian access will be provided
through a sidewalk network and pedestrian trail.

Lemmon Valley Heights Tentative Map
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Streets and Sidewalks

Streets within the project area are proposed to be public and dedicated to Washoe County. Collector
streets will have a 52’ Right-of-Way width that includes two 12’ travel lanes, two 4’ bicycle lanes and a 5’
sidewalk along one side of the street. Local streets will have a 42’ right-of-way width that includes two
11’ travel lanes and a 4’ sidewalk along one side of the street. Deodar Way is the only collector street and
will be completed with half-street improvements within the existing 60" ROW. The remaining proposed
streets will be constructed as local streets in accordance with Washoe County standards. Typical Roadway
and Cul-de-sac sections are below. _

Lemmon Valley Heights Tentative Map
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Figure 11: Typical Roadway and Cul-de-sac Sections
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Trails

As shown on the Plan Set, this project includes a trail that extends from the southern terminus of Kess
Way, north along the pond/channel access maintenance road to Lemmon Drive, and provides for
connection te the existing trail system. There will be a 12’ minimum base section along the maintenance
access road. Asign will be placed at each end of the trail/road that indicates the road is for maintenance

vehicles only and is not a public street.
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Figure 13: Typical Section Aggregate Public Trail and Maintenance Access Road
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UTILITIES AND PUBLIC SERVICES

Water

A public water systern will be provided for all units. All necessary infrastructure to serve the project will
be completed by the developer. TMWA completed a Discovery for this project area (included in this
application package}, for a proposed development consisting of 304 units. As this project is only for 206
residential lots, there will be a significant reduction in the amount of water demand anticipated to serve
the development. For the narthern portion of the site, there will be a tie to the existing water main in
Lemmon Drive, and will extend through the street network. The southern portion of the project site will
connect to the existing water main at Palace Drive, Kess Way, and Patrician Drive, and will extend through
the street network. The project can be served from TMWA’s Stead/Silver Lake/Lemmon water system.
However, the project is not located within TMWA’s retail service territory and will require annexation by
TMWA.

Sewer

The proposed sanitary sewer collection system will consist of 8” diameter mains that will collect the flow
throughout the project. These flows will be directed to the existing sanitary sewers in Patrician Drive,
Kess Way, Palace Drive, and Lemmon Drive. Please reference the Utility Plan and the Sewer Report for
detailed information.

Other Utilities

Existing and proposed overhead utility lines are identified on the Utility Plan. The gas distribution line is
to be located with the water line.
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Other Public Services

Truckee Meadows Fire Protection District (TMFRD) provides fire protection services in Washoe County.
In addition, Lemmon Valley Volunteer Fire and Rescue serves the community of Lemmon Valley. The
closest career fire station is located in Stead (Station 13, 10575 Silver Lake Blvd.) and is +/- 5 mile drive
from the project area. The volunteer station is about 1% miles (5 minute drive) from the project site.
Washoe County Sheriff Department patrols already exist in the area and should not be significantly impact
by this request. Washoe County School District provides educational services. Current zoned schools for
the project area include Lemmon Valley Elementary School, O'Brien Middle School, and North Valleys High
School. The Regional Transportation Commission (RTC) provides public transportation. The nearest bus
stop is located at Lemmon Drive and Fleetwood Drive, approximately 1 mile southwest of the project site.

PARKING

Off-street parking for individual units will be provided through a combination garages and driveways, and
will meet the Off-Street Parking Space Requirements (Residential Use Types) in Table 110.410.10.1.; 2 off-
street parking spaces per dwelling unit, 1 of which must be in an enclosed garage. Based on these
requirements, a total of 412 (206 x 2) are required. Conceptual floor plans are not available so an exact
amount of off-street parking spaces is not available, however it is expected that each unit will have a 2
car garage along with a driveway that will park an additional 2 cars, totaling 4 off-street parking spaces
per residential unit.

Figure 14: Parking Calculations

# of Units Spaces Required Total Required'Spaces Total Sp'aces Provided

per Unit
Single | 206 | 2 | 412 Minimum: 412 as required
Family | ! (one of which | by Washoe County
Detached | ' must be in an Development Code
i . enclosed garage or | | Expected: 824 (2 garage + 2
. ' carport) ' | driveway) oA
TRAFFIC

A traffic study was prepared in January 2017 that analyzed the proposed subdivision with 209 single family
detached homes; 90 dwelling units in the northern portion of the site and 119 dwelling units in the
southern portion of the site. As proposed in this Tentative Map request, there are 206 units total with 84
dwelling units in the northern portion of the site and 122 dwelling units in the southern portion of the
site.

As shown in the Traffic Study, the project is anticipated to generate 1,990 average daily trips with 157
trips occurring during the AM peak hour and 209 trips occurring during the PM peak hour. Traffic
generated by the proposed Lemmon Valley Subdivision will have some impact on the adjacent street
network. The following recommendations are made to mitigate project traffic impacts:
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e |tis recommended that any required signing, striping, or traffic control improvements comply
with Washoe County requirements.

e It is recommended that the segment of Deodar Way adjacent to the site and all internal
subdivision streets be constructed per Washoe County standards.

Trip generation rates in the Traffic Study were obtained from the Ninth Edition of ITE Trip Generation
(2012) for Land Use 210 “Single Family Detached Housing”.

Figure 15: Trip Generation

AM Peak Hour PM Peak Hour
| Land Use/Variable | ADT . In l Out Total ‘ In Out | Total }
Single Family Homes (209D.U.) | 1,990 | 39 118 157 132 77 209

The distribution of project traffic to the key intersections was based on existing peak hour traffic patterns
and locations of attractions and productions in the area; 97% of traffic heading south on Lemmon Drive,
2% of traffic heading north on Lemmon Drive, and 1% of traffic continuing west on Patrician Drive. The
peak hour trips shown in Figure 15 were assigned to key intersections based on the trip distribution.
Figure 16 shows the trip assignment at the key intersections for the AM and PM peak hours.
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Figure 16: Trip Assignment

[ SOLAEGUI ]
ENGINEERS LTD.

N.T.S.

— AM PEAK HOUR

LEGEND r i
(=) PM PEAK HOUR NECTAR ST.

LEMMON VALLEY SUBDIVISION

TRIP_ASSIGNMENT

Along with traffic counts, this trip assignment was used to determine a level of service and delay results
for the existing traffic levels, existing + project, 2026 base, and 2026 base + project.
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Figure 17: Intersection Level of Service and Delay Results
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Project
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Both intersections will meet policy LOS D standards established by the Washoe County Regional

Transportation Commission.

HYDROLOGY

The majority of the off-site flow entering the southern area will be routed through a series of detention
ponds (Kess Way Ponds) and then conveyed through a channel to another detention basin (Palace Drive
Pond). Outflow from the Palace Drive Pond will then be conveyed to a final retention basin (Lemmon
Drive Pond). In the northern area, the majority of the off-site flow will be collected into two detention
basins; Upper Deodar Pond and Lower Deodar Pond. The flow entering Upper Deodar Pond will be routed
through the proposed development in two 24-inch concrete storm drain pipes that will outlet into Lower
Deodar Pond. An additional 16.6 acer-foot retention basin will be located at the outlet of the project site

along Lemmon Drive.

As shown in the attached Conceptual Hydrologic Analysis, drainage improvements associated with the
proposed development will reduce flows at the Main Outlet (existing outlet and Lemmon Drive pond)
from 255.2 cfs to 104.5 cfs and maintain flows at the WS3 Outlet (Lower Deodar Pond) at 125.8 cfs.
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Figure 18: Peak Flow Rates and Total Volumes for Existing and Proposed Conditions

Concentration Point 100-year 24-hour Peak Flow (cfs)

Existing Conditions Main Outlet 2552
- WS3 Outlet 125.9 7
Proposed Conditions ~ Main Outlet (existingoutletand | 1045
L S s emmon Drive Bond)i v o R
WS3 Outlet (Lower Deodar Pond) 125.8

A complete Hydrology Report can be found in the Appendix.

TENTATIVE MAP FINDINGS

(a) Plan Consistency. That the proposed map is consistent with the Master Plan and any specific
plan;

The proposed map is consistent with the current designation of Suburban Rural and Rural Master Plan
designations, and meets applicable goals and policies of the Washoe County Master Plan and the North
Valleys Area Plan.

(b) Design or Improvement. That the design or improvement of the proposed subdivision is
consistent with the Master Plan and any specific plan;

The proposed subdivision is consistent with the Master Plan and the North Valleys Area Plan, particularly
as related to the Lemmon Valley Suburban Character Management Area goals and policies (NV.6.1)
regarding regulatory zones, parcel sizes, limiting dwellings to single story on the perimeter when adjacent
to or across the street from existing residential development, landscape design, and lighting.

(c) Type of Development. That the site is physically suited for the type of development proposed;

The lots have been designed to specifically accommodate the terrain of the site. The site is physically
suited for the residential development as designed. The proposed development is consistent with the lot
sizes of the adjacent development.

(d) Availability of Services. That the subdivision will meet the requirements of Article 702,
Adequate Public Facilities Management System;

In accordance with Article 702, Adequate Public Facilities Management System, public infrastructure is
provided that is necessary to support this development project. It will be available concurrently with the
impacts of the development that will not cause the level of service at which the infrastructure is provided
to fall below adopted standards. Public facilities are available to each residential lot. All necessary utilities
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are currently in place or will be in place to adequately serve the proposed project. Any new infrastructure
improvements will be constructed to Washoe County standards and will be paid for by the developer.

(e} Fish or Wildlife. That neither the design of the subdivision nor any proposed improvements is
likely to cause substantial environmental damage, or substantial and avoidable injury to any
endangered plant, wildlife or their habhitat;

The proposed subdivision is not located within an environmentally sensitive location. The proposed
improvements will not cause substantial environmental damage or harm to endangered plants, wildlife,
ar their habitat.

(f} Public Health. That the design of the subdivision or type of improvement is not likely to cause
significant public health problems;

The proposed project has been designed in accordance with the required environmental and heaith laws
and regulations concerning water and air pollution, the disposal of solid waste, facilities to supply water,
community or public sewage disposal. All necessary infrastructure to serve the project will be completed
by the developer and adequate capacity exists to accommodate additional demands generated by the
project. Refer to attached engineering reports for specific details.

{2} Easements. That the design of the subdivision or the type of improvements will not conflict
with easements acquired by the public at farge for access through, or use of property within,
the proposed subdivision;

Existing easements are incorporated into the subdivision design. There is no conflict with easements
acquired by the public at large for access through or use of the property within the proposed subdivision.
The design of the subdivision includes emergency access along Deodar Way, extending from “Street A”
and continuing on to Estates Road (existing public dirt road). There are also pedestrian sidewalks, and
trails that may be used by future residents of the subdivision as well as residents from neighboring
developments.

(h) Access. That the design of the subdivision provides any necessary access to surrounding,
adjacent lands and provides appropriate secondary access for emergency vehicles;

The subdivision has been designed to provide access to the adjacent lands including easements that
extend from the subdivision to the adjacent lands. A public trail is provided that extends from the
southern terminus of Kess Way, north along the pond/channel access maintenance road to Lemmon
Drive, and provides for connection to the existing trail system. Existing access will be perpetuated at the
terminus of Kess Way along an existing access easement.

There is paved emergency access in the north section of the project designed in accordance with Washoe
County standards, along Deodar Way, extending from “Street A” and continuing on to Estates Road
{existing public dirt road).
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(i} Dedications. That any land or improvements to be dedicated to the County is consistent with
the Master Plan; and

Common areas will be maintained by a Homeowners Association, Landscape Maintenance Association, or
similar entity, as approved by Washoe County.

(i) Energy. That the design of the subdivision provides, to the extent feasible, for future passive
or natural heating or cooling opportunities in the subdivision.

To the extent feasible, future development will include building materials that allow for passive or natural
heating and cooling opportunities. Specific building designs are not available at this time.
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Community Services Department
Planning and Building

TENTATIVE SUBDIVISION MAP
APPLICATION

Community Services Department
Planning and Building

1001 E. Ninth St., Bldg. A

Reno, NV 89520

Telephone: 775.328.6100



Washoe County Development Application

Your entire application is a public record.

If you have a concern about releasing

personal information, please contact Planning and Building staff at 775.328.6100.

Project Information

Staff Assigned Case No.:

Project Name:

Lemmon Valley Tentative Map

Project

L Tentative Subdivision Map (with Hillside Development and Common Open Space
Description: pevelopment) to create 206 single family residential lots on +/- 128.5 acre project site.

Project Address: 1200 Estates Road, Washoe County NV 89506

Project Area (acres or square feet): +/-128.50 acres

Project Location (with point of reference to major cross streets AND area locator):

Lemmon Drive/ Deodar Way/ Estates Road; Lemmon Valley

Assessor's Parcel No.(s): Parcel Acreage:

Assessor’s Parcel No.(s): Parcel Acreage:

080-635-01, -02 13.59/1.89

080-730-21 43.21

080-730-35 26.89

552-210-07 43.01

Section(s)/Township/Range:

Case No.(s).

Indicate any previous Washoe County approvals associated with this application:

Applicant Information (attach additional sheets if necessary)

Property Owner:

Professional Consultant:

Name: JDS LLC/Derek Larson, Jennifer Jory, Surinder Preet

Name: Manhard Consulting

Address: 7500 Rough Rock Road, Reno NV

Address: 9850 Double R Blvd., Suite 101 Reno NV

Zip: 89502 Zip: 89521
Phone: 775-544-5482 Fax: Phone: 775-746-3500 Fax:
Email: dvlarson03@gmail.com Email: kdowns@manhard.com
Cell: Other: Cell: Other:

Contact Person: Derek Larson

Contact Person: Karen Downs

Applicant/Developer:

Other Persons to be Contacted:

Name: Derek Larson; JDS LLC Name:
Address: 7500 Rough Rock Road, Reno NV Address:

Zip: 89502 Zip:
Phone: 775-544-5482 Fax: Phone: Fax:
Email: dvlarson03@gmail.com Email:
Cell: B Other: Cell: Other:
Contact Person: Contact Person:

For Office Use Only

Date Received: Initial: Planning Area:

County Commission District:

Master Plan Designation(s):

CAB(s):

Regulatory Zoning(s):

July 1, 2017



Property Owner Affidavit

Applicant Name:

The receipt of this application at the time of submittal does not guarantee the application complies with all
requirements of the Washoe County Development Code, the Washoe County Master Plan or the
applicable area plan, the applicable regulatory zoning, or t hat the application is deemed complete and
will be processed.

STATE OF NEVADA )

)
COUNTY OF WASHOE )

I ¥ \#i = (T)\/\ ,
please print name

being duly sworn, depose and say that | am the owner* of the property or properties involved in this
application as listed below and that the foregoing statements and answers herein contained and the
information herewith submitted are in all respects complete, true, and correct to the best of my knowledge
and belief. | understand that no assurance or guarantee can be given by members of Planning and
Building.

(A separate Affidavit must be provided by each property owner named in the title report.)

Assessor Parcel Number(s); 080-730-35, 080-730-21, 080-635-01, 080-635-02, 552-210-07

ng Address_ /L1 ) /é%b/él/‘-« KJ’*‘}J’K

-\rt Q\)a., cde

Cv:\wr\i\{ OCU W) & byde- W /M/ fq éﬁﬂ-\
Subscribed and swom to before me this

|2 dayof  BWNocibwe .30
ol Dave Levnion |

{Notary Stamp)

: A5 CHRISTINA MCFARLANE
unty and state 2

ota ublic in and fof said' co AL ic -
ry g‘% f}h Notary Public - State of Nevada i
B : - 7

~B7:1 Appointment Recordsd in Washoe County §
s No: 17-3637-2 - Expires October 20, 2021

My commission expiresQ A 20 2Cal\

*Owner refers to the following: (Please mark appropriate box.)

O Owner
Corporate Officer/Partner (Provide copy of record document indicating authority to sign.)
Power of Attorney (Provide copy of Power of Attorney.)
Owner Agent (Provide notarized letter from property owner giving legal authority to agent.)
Property Agent (Provide copy of record document indicating authority to sign.)

OO0 00D

Letter from Government Agency with Stewardship

July 1, 2017



Property Owner Affidavit

Applicant Name: JenndC :j;}"/[ // [/ BRML

The receipt of this application at the time of submittal does not guarantee the application complies with all
requirements of the Washoe County Development Code, the Washoe County Master Plan or the

applicable area plan, the applicable regulatory zoning, or t hat the application is deemed complete and
will be processed.

STATE OF NEVADA )

)
COUNTY OF WASHOE )

l, 3(_1\ \/\‘\(';‘-t';'_ - “’\ . \) o r\l

(please print ﬁame)

being duly sworn, depose and say that | am the owner* of the property or properties involved in this
application as listed below and that the foregoing statements and answers herein contained and the
information herewith submitted are in all respects complete, true, and correct to the best of my knowledge
and belief. | understand that no assurance or guarantee can be given by members of Planning and
Building.

(A separate Affidavit must be provided by each property owner named in the title report.)

Assessor Parcel Number(s): 080-730-35, 080-730-21, 080-635-01, 080-835-02, 562-210-07

N

Printed Name :Izﬂ"\\’l.!{é.’, M \)4'(“_’//

'/"._\\ .._/:‘ l| =

\~ rd / / oy
P A ( / £ ). ;
A LA 7 A

Signed_( / /- (Ll =4%

L#
e

Address AS 9 7 /[[C (i

/7

L

e

[

Subscribed and sworn to before me this

27 dayof _Noveymisesn— 2017 . (Notary Stamp)

D et

tary Public in and for said county and state

My commission expires:_MoWC. (o , 202\

‘-gliIH!III.IiHIIIIfIIIFIl|II|lllllllIIIFIHIHIIIIIIIlIIIEHIIIIIIIII|III|I|FIHIIIiI|Il C

JACKLYN SESSIONS
Notary Public, State of Nevada
Appointment No. 17-1569-2
My Appt. Expires Mar 6, 2021

IIe

=

SR

*Owner refers to the following: (Please mark appropriate box.)
& Owner
Corporate Officer/Partner (Provide copy of record document indicating authority to sign.)
Power of Attorney (Provide copy of Power of Attorney.)
Owner Agent (Provide notarized letter from property owner giving legal authority to agent.)

Property Agent (Provide copy of record document indicating authority to sign.)

OCOoCOoOO

Letter from Government Agency with Stewardship

July 1, 2017



Property Owner Affidavit

Applicant Name: %k NEEL P%’i’- CET

The receipt of this application at the time of submittal does not guarantee the application complies with all
requirements of the Washoe County Development Code, the Washoe County Master Plan or the
applicable area plan, the applicable regulatory zoning, or t hat the application is deemed complete and
will be processed.

STATE OF NEVADA )

)
COUNTY OF WASHOE )

< 3 = /’:)
O K e DT J FLET
(please print name)

being duly sworn, depose and say that | am the owner* of the property or properties involved in this
application as listed below and that the foregoing statements and answers herein contained and the
information herewith submitted are in all respects complete, true, and correct to the best of my knowledge
and belief. | understand that no assurance or guarantee can be given by members of Planning and
Building.

(A separate Affidavit must be provided by each property owner named in the title report.)

Assessor Parcel Number(s); 080-730-35, 080-730-21, 080-635-01, 080-635-02, 552-210-07

. 0]
Printed Name__ S £\ 0 ) DIEE |

Signe/d/:h‘\“——ﬂ- |'J A [

‘__“‘-'_-‘l

Address__ 1 190 - HIDPE UALLEY DR
ke 05 Nawoode Ceno oV R9\o 2.

Cr:x | Dk LCad\oe-
Subscribed and sworn to before me this

\2.  dayof Deiciinen 20T (Notary Stamp)
(/ﬂ b\\S\ b Preck .
2 -
bt Al Fotar o, A |
Notary Public in and for said county and state & 1" ; mmmt’m; it 1 Wiios Coutly 3
2 No; 17-3837-2 - October 20, 2021 :
My commission expires: O¢ \-. VOLDVOIL . e oz 1790372~ s i AR

*Owner refers to the following: (Please mark appropriate box.)

Owner

Corporate Officer/Partner (Provide copy of record document indicating authority to sign.)
Power of Attorney (Provide copy of Power of Attomey.)

Owner Agent (Provide notarized letter from property owner giving legal authority to agent.)
Property Agent (Provide copy of record document indicating authority to sign.)

O00DO0O0O®E

Letter from Govemment Agency with Stewardship

July 1, 2017



Property Owner Affidavit

Applicant Name:

The receipt of this application at the time of submittal does not guarantee the application complies with all
requirements of the Washoe County Development Code, the Washoe County Master Plan or the
applicable area plan, the applicable regulatory zoning, or t hat the application is deemed complete and
will be processed.

STATE OF NEVADA )
)
COUNTY OF WASHOE )

l %%? ?%95//?@’

(please print name)

being duly sworn, depose and say that | am the owner* of the property or properties involved in this
application as listed below and that the foregoing statements and answers herein contained and the
information herewith submitted are in all respects complete, true, and correct to the best of my knowledge
and belief. | understand that no assurance or guarantee can be given by members of Planning and
Building.

(A separate Affidavit must be provided by each property owner named in the title report.)

Assessor Parcel Number(s); 080-730-35, 080-730-21, 080-635-01, 080-635-02, 552-210-07

Printed Name. (2 A /2.4 7:/0;/,4 )
Signed W

Address 4{9 U T2 L prrv = /2/
fletep AV F G

Subscribed and__sworn to before me this

day of : (Notary Stamp)
(? _[D/L—— x ST LONATHAN MOSBACHER
NotaryPutlic in and for said county and state F7 % ) Az Pusic State of Nevada
J . o - > 7 A;pcim.uen:}.: 05-97518-2
My commission expires: (| l' 202 NG MyAo Brais Ju 6, 2021

*Owner refers to the following: (Please mark appropriate box.)

ﬁ Owner

Q Corporate Officer/Partner (Provide copy of record document indicating authority to sign.)
Power of Attorney (Provide copy of Power of Attorney.)
Owner Agent (Provide notarized letter from property owner giving legal authority to agent.)
Property Agent (Provide copy of record document indicating authority to sign.)

O O0OO0oC@o

Letter from Government Agency with Stewardship
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Tentative Subdivision Map Application
Supplemental Information

(Ali required information may be separately attached)

Chapter 110 of the Washoe County Code is commonly known as the Development Code. Specific
references to tentative subdivision maps may be found in Article 608, Tentative Subdivision Maps.

1. What is the location (address or distance and direction from nearest intersection)?

1200 Estates Road. The project is located in Lemmon Valley in the area around
Lemmon Drive, Deodar Way, and Estates Road. The area continues in a southeast
direction behind the existing residential subdivision to Vernoulli Street.

2. What is the subdivision name (proposed name must not duplicate the name of any existing
subdivision)?

Lemmon Valley Estates

3. Density and lot design:

a. Acreage of project site +/- 128.50 acres
b. Total number of lots 206 residential lots

c. Dwelling units per acre 1.6

d. Minimum and maximum area of proposed lots |4,500 sq. ft. to 17,206 sq. ft.
e. Minimum width of proposed lots 45 ft.

f. Average lot size 6,540 sq. ft.

4. Utilities:

. Sewer Service Washoe County

. Electrical Service NV Energy

. Telephone Service

. LPG or Natural Gas Service

. Solid Waste Disposal Service
Cable Television Service

. Water Service TMWA

Q ™o |0 |T|o
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5. For common open space subdivisions (Article 408), please answer the following:

a. Acreage of common open space:

+/- 88.47 acres

b. Development constraints within common open space (slope, wetlands, faults, springs, ridgelines):

Slope

¢. Range of lot sizes (include minimum and maximum lot size):

4,500 sq. ft. to 17,206 sq. ft.

d. Average lot size:

6,540 sq. ft.

e. Proposed yard setbacks if different from standard:

Front- 20
Side- 5' (varied from Table 110.406.05.1 requirement of 8')
Rear- 20'

f.  Justification for setback reduction or increase, if requested:

To accommodate more narrow lots (minimum width of 45'), preserving the
hillside, a side setback reduction from 8' to 5' is requested.

g. ldentify all proposed non-residential uses:

Open space & detention/retention areas

Washoe County Planning and Building July 2017
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h. Improvements proposed for the common open space:

Common open space will be left as undeveloped open space, except for access and utility
easements, a trail, and surface water retention and detention basins constructed to control
runoff from the subdivision. As shown on the Plan Set, a trail is proposed that extends
from the southern terminus of Kess Way, north along the pond/channel access

maintenance road to Lemmon Drive, and provides for connection to the existing trail
system.

Describe or show on the tentative map any public or private trail systems within common open
space of the development:

The trail is shown on the Site Plan. It extends from the southern terminus of
Kess Way, north along the pond/channel access maintenance road to Lemmon
Drive, and provides for connection to the existing trail system.

j- Describe the connectivity of the proposed trail system with existing trails or open space adjacent
to or near the property:

The proposed trail is adjacent to the proposed open space and will allow for
connectivity with the existing trails near the property.

k. If there are ridgelines on the property, how are they protected from development?

N/A

[. Wil fencing be allowed on lot lines or restricted? If so, how?

Fencing will be allowed on lot lines.

Washoe County Planning and Building July 2017
TENTATIVE SUBDIVISION MAP APPLICATION SUPPLEMENTAL INFORMATION
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m. ldentify the party responsible for maintenance of the common open space:

Homeowners Association, Landscape Maintenance Association, or similar
entity.

6. Is the project adjacent to public lands or impacted by “Presumed Public Roads” as shown on the
adopted April 27, 1999 Presumed Public Roads (see Washoe County Engineering website at
hitp.//www washoecounty. us/pubworks/engineering. htm). If so, how is access to those features
provided?

The project is adjacent to public land, however circulation will not be disturbed
through access to public lands. Project site is north of entrance to public land via
Patrician Drive, and west of entrance via Estates Road. Project area that is directly
adjacent will be utilized as open space.

7. s the parcel within the Truckee Meadows Service Area?

| O ves | @ No Annexation required |

8. Is the parcel within the Cooperative Planning Area as defined by the Regional Plan?

‘ B Yes O No If yes, within what city? City of Reno, Area of Interest 2002 - 2006 |

9. Wil a special use permit be required for utility improvement? If so, what special use permits are
required and are they submitted with the application package?

No

10. Has an archeological survey been reviewed and approved by SHPO on the property? If yes, what
were the findings?

No archaeological survey has been prepared. There are no known archaeological
sites on the property. The area is not identified on the Cultural Resources and
Sensitive Landscapes Master Plan Map.

Washoe County Planning and Building July 2017
TENTATIVE SUBDIVISION MAP APPLICATION SUPPLEMENTAL INFORMATION
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11. Indicate the type and quantity of water rights the application has or proposes to have available:

a. Permit # acre-feet per year
b. Certificate # acre-feet per year
¢. Surface Claim # acre-feet per year
d. Other # TMWA as needed for development | acre-feet per year

e. Title of those rights (as filed with the State Engineer in the Division of Water Resources of the
Department of Conservation and Natural Resources):

See attached TMWA Discovery letter. Water service to the site will be privately
funded with development of the project. Water service is currently available to the
west of the site, along Lemmon Drive in the existing residential development.
Infrastructure will be connected to the site when a project is proposed. This
property will need to be annexed into the TMWA service area.

12. Describe the aspects of the tentative subdivision that contribute to energy conservation:

The project has been designed to be efficient with small lots. Home design is not
proposed at this time, however there is an opportunity to utilize model energy code
aspects including property insulation, energy efficient appliances, energy efficient
windows, and water saving shower heads, faucets, and toilets. Roadway widths
will comply with minimum County standards for roadway with to reduce energy
consumption associated with asphalt and aggregate production.

13. Is the subject property in an area identified by Planning and Building as potentially containing rare or
endangered plants and/or animals, critical breeding habitat, migration routes or winter range? If so,
please list the species and describe what mitigation measures will be taken to prevent adverse
impacts to the species:

No

Washoe County Planning and Building July 2017
TENTATIVE SUBDIVISION MAP APPLICATION SUPPLEMENTAL INFORMATION
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14. If private roads are proposed, will the community be gated? If so, is a public trail system easement
provided through the subdivision?

Private roads are not proposed.

15. Is the subject property located adjacent to an existing residential subdivision? If so, describe how the
tentative map complies with each additional adopted policy and code requirement of Article 434,
Regional Development Standards within Cooperative Planning Areas and all of Washoe County, in
particular, grading within 50 and 200 feet of the adjacent developed properties under 5 acres and
parcel matching criteria:

The proposed tentative map complies with Section 110.434.25(b)(1) Parcel Size
Matching, maintaining consistent lot sizes for adjacent lots, particularly at the end
of the existing Palace Drive, Kess Way, and Patrician Drive, and along proposed
Palace Drive.

16. Are there any applicable policies of the adopted area plan in which the project is located that require
compliance? If so, which policies and how does the project comply?

The property is within the North Valleys Area Plan and complies with Policies
NV.1.7. (GR and MDS are permitted regulatory zones); NV.2.2 (minimize disruption
to natural topography); NV.6.1 (perimeter parcel sizes match the existing
residential parcels, limit dwellings to a single story on the perimeter when adjacent
to across the street from residential development; include public review process;
new residential parcels do not front on existing streets)

17. Are there any applicable area plan modifiers in the Development Code in which the project is located
that require compliance? If so, which modifiers and how does the project comply?

No

Washoe County Planning and Building July 2017
TENTATIVE SUBDIVISION MAP APPLICATION SUPPLEMENTAL INFORMATION
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18. Will the project be completed in one phase or is phasing planned? If so, please provide that phasing
plan:

The project will likely be developed in several phases (in accordance with NRS
278) .

19. Is the project subject to Article 424, Hillside Development? If yes, please address all requirements of
the Hillside Ordinance in a separate set of attachments and maps.

1 H Yes ‘ ad No | If yes, include a separate set of attachments and maps. _]

20. Is the project subject to Article 418, Significant Hydrologic Resources? If yes, please address Special
Review Considerations within Section 110.418.30 in a separate attachment.

| U Yes ] @ No [ If yes, include separate attachments. l

Grading

Please complete the following additional questions if the project anticipates grading that involves:
(1) Disturbed area exceeding twenty-five thousand (25,000) square feet not covered by streets,
buildings and landscaping; (2) More than one thousand (1,000) cubic yards of earth to be
imported and placed as fill in a special flood hazard area; (3) More than five thousand (5,000)
cubic yards of earth to be imported and placed as fill; (4) More than one thousand (1,000) cubic
yards to be excavated, whether or not the earth will be exported from the property; or (5) If a
permanent earthen structure will be established over four and one-half (4.5) feet high:

21. How many cubic yards of material are you proposing to excavate on site?

387,500 CY

22. How many cubic yards of material are you exporting or importing? If exporting of material is
anticipated, where will the material be sent? If the disposal site is within unincorporated Washoe
County, what measures will be taken for erosion control and revegetation at the site? If none, how
are you balancing the work on-site?

The project is proposed to balance on-site with final design.

Washoe County Planning and Building July 2017
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23. Can the disturbed area be seen from off-site? If yes, from which directions, and which properties or
roadways? What measures will be taken to mitigate their impacts?

Some disturbed areas may be visible from Lemmon Drive. Other disturbed areas
are behind proposed homes. All disturbed areas will be revegetated and use walls
to limit impact. Much of the slope area will remain common open space and will
not be disturbed.

24. What is the slope (Horizontal/Vertical) of the cut and fill areas proposed to be? What methods will be
used to prevent erosion until the revegetation is established?

All cut and fill slopes are 3:1 minimum. Best management practices (i.e. silt
fences, fiber rolls, revegetation, etc.) will be used to control erosion and allow
revegetation to become established.

25. Are you planning any berms and, if so, how tall is the berm at its highest? How will it be stabilized
and/or revegetated?

Berms only occur in detention areas an the highest is approximately 16' in height.
They are 3:1 slopes and will be stabilized with riprap where needed and
revegetated.

26. Are retaining walls going to be required? If so, how high will the walls be, will there be multiple walls
with intervening terracing, and what is the wall construction (i.e. rockery, concrete, timber,
manufactured block)? How will the visual impacts be mitigated?

Walls range from small landscape walls on side lot lines to 10' max height walls
outside of building setbacks. Where multiple walls are needed for slope mitigation,
adequate benches between walls are provided.

Washoe County Planning and Building July 2017
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27. Will the grading proposed require removal of any trees? If so, what species, how many, and of what
size?

There are no existing trees on site.

28. What type of revegetation seed mix are you planning to use and how many pounds per acre do you
intend to broadcast? Will you use muich and, if so, what type?

The specific type of revegetation seed mix will be determined at final design by a
registered landscape architect to best suite the site and soil condition of exposed
soils. Revegetation will meet Washoe County requirements.

29. How are you providing temporary irrigation to the disturbed area?

N/A

30. Have you reviewed the revegetation plan with the Washoe Storey Conservation District? If yes, have
you incorporated their suggestions?

The landscape plan incorporates recommended standards identified in the Washoe
Storey Conservation District.

Washoe County Planning and Building July 2017
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Tahoe Basin
Please complete the following additional questions if the project is within the Tahoe Basin:

31. Who is the Tahoe Regional Planning Agency (TRPA) project planner and what is his/her TRPA
extension?

32. Is the project within a Community Plan (CP) area?

QO Yes | O No | Ifyes, which CP? ]
33. State how you are addressing the goals and policies of the Community Plan for each of the following
sections:
a. Land Use:

b. Transportation:

¢c. Conservation:

Washoe County Planning and Building July 2017
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d. Recreation:

e. Public Services:

34. ldentify where the development rights for the proposed project will come from:

35. WIill this project remove or replace existing housing?

O Yes Q No If yes, how many units?

36. How many residential allocations will the developer request from Washoe County?

37. Describe how the landscape plans conform to the Incline Village General Improvement District
landscaping requirements:

Washoe County Planning and Building July 2017
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1/9/2018 Account Detail

Washoe County Treasurer
Tammi Davis

Account Detail

Pay Online
Back to Account Detail Change of Address Print this Page
No payment due for

Washoe County Parcel Information this account.

Parcel ID Status Last Update
08063501 Active 1/9/2018 2:06:23 AM
Current Owner: SITUS:
DS LLC 0 E PATRICIAN DR

WASHOE COUNTY NV
7500 ROUGH ROCK DR
RENO, NV 89502

Please make checks payable to:
WASHOE COUNTY TREASURER

Taxing District Geo CD:
Mailing Address:
- P.0. Box 30039
Legal Description Reno, NV 89520-3039
Township 21 Section 34 Lot Block Range 19 SubdivisionName _UNSPECIFIED Overnight Address:
1001 E. Ninth St, Ste D140
Reno, NV 88512-2845

" Tax Bill (Click on desired tax year for due dates and further details)

Tax Year Net Tax Total Paid Penalty/Fees Interest Balance Due
2017 $297.09 $307.49 $0.00 $0.00 $0.00
2016 $289.56 $303.80 $0.00 $0.00 $0.00
2015 $288.98 $288.98 $0.00 $0.00 $0.00
2014 $288.98 $288.98 $0.00 $0.00 $0.00
2013 $288.98 $288.98 $0.00 $0.00 $0.00
Total $0.00

. Important Payment Information

s ALERTS: If your real property taxes are delinquent, the search results displayed may not
reflect the correct amount owing. Please contact our office for the current amount due.

= For your convenience, online payment is available on this site. E-check payments are
accepted without a fee. However, a service fee does apply for online credit card
payments. See Payment Information for details.

The Washoe County Treasurer's Office makes every effort to produce and publish the most current and accurate information possible. No warranties, expressed or implied, are
provided for the data herein, its use, or its interpretation. If you have any questions, please contact us at (775) 328-2510 or tax@washoecounlty.us

This site is best viewed using Google Chrome, Internet Explorer 11, Mozilla Firefox or Safari.

https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail.aspx?p=08063501&a=105456 7



1/9/2018

Washoe County Treasurer
Tammi Davis

Account Detail

Account Detail

Back to Account Detail

Washoe County Parcel Information
Parcel ID
08063502

Current Owner:

DS LLC

7500 ROUGH ROCK DR
RENO, NV 89502

Taxing District

Change of Address Print this Page

Status Last Update
Active 1/9/2018 2:06:23 AM
SITUS:

0 E PATRICIAN DR
WASHOE COUNTY NV

Geo CD:

Legal Description
Township 21 Section 34 Lot Block Range 19 SubdivisionName _UNSPECIFIED

Tax Bill (Click on desired tax year for due dates and further details)

Tax Year Net Tax Total Paid
2017 $146.90 $152.05
2016 $143.18 $150,22
2015 $142.89 $142.89
2014 $142.90 $142.90
2013 $142.90 $142.90

. Important Payment Information

= ALERTS: If your real property taxes are delinquent, the search results displayed may not

Penalty/Fees Interest Balance Due
$0.00 $0.00 $0.00
$0.00 $0.00 $0.00
$0.00 $0.00 $0.00
$0.00 $0.00 $0.00
$0.00 $0.00 $0.00

Total $0.00

reflect the correct amount owing. Please contact our office for the current amount due.

= For your convenience, online payment is available on this site. E-check payments are
accepted without a fee. However, a service fee does apply for online credit card
payments. See Payment Information for details.

Pay Online

No payment due for
this account,

Please make checks payable to:
WASHOE COUNTY TREASURER

Malling Address:
P.O. Box 30039
Reno, NV 89520-3039

Overnight Address:
1001 E Ninth St, Ste D140
Reno, NV 89512-2845

The Washoe County Treasurer's Office makes every effort to produce and publish the most current and accurate information possible. No warranties, expressed or implied, are
provided for the data herein, its use, or its interpretation. If you have any questions, please contact us at (775) 328-2510 or tax@washoecounty.us

This site is best viewed using Google Chrome, Internet Explorer 11, Mozilla Firefox or Safari

hitps:/inv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail. aspx?p=08063502&a=105457



1/9/2018 Account Detail

Washoe County Treasurer
Tammi Davis

Account Detail

Pay Online
Back to Account Detail Change of Address Print this Page
No payment due for

Washoe County Parcel Information this account.

Parcel ID Status Last Update
08073021 Active 1/9/2018 2:06:23 AM
Current Owner: SITUS:
JDS GROUP LLC 505 PALACE DR
WCTY NV

7500 ROUGH ROCK NR
RENO, NV 89502

Please make checks payable to:
. . . WASHOE COUNTY TREASURER
Taxing District Geo CD:
Mailing Address:
P.O. Box 30039

Legal Description Reno, NV 89520-3039

Range 19 Lot 51 SubdivisionName _UNSPECIFIED Township 21 Overnight Address:

1001 E. Ninth St, Ste D140
Reno, NV 89512-2845

Tax Bill (Click on desired tax year for due dates and further details)

Tax Year Net Tax Total Paid Penalty/Fees Interest Balance Due
2017 $419.73 $434.42 $0.00 $0.00 $0.00
2016 $409.09 $423.41 $0.00 $0.00 $0.00
2015 $408.27 $421.73 $0.00 $0.00 $0.00
2014 $408.28 $447.37 $0.00 $0.00 $0.00
2013 $408.28 $424.52 $0.00 $0.00 $0.00
Total $0.00

Important Payment Information

= ALERTS: If your real property taxes are delinquent, the search results displayed may not
reflect the correct amount owing. Please contact our office for the current amount due.

» For your convenience, online payment is available on this site. E-check payments are
accepted without a fee. However, a service fee does apply for online credit card
payments. See Payment Information for details.

The Washoe County Treasurer's Office makes every effort to produce and publish the most current and accurate information possible. No warranties, expressed or implied, are
provided for the data herein, its use, or its interpretation. If you have any questions, please contact us at (775) 328-2510 or tax@washoecounty.us

This site is besl viewed using Google Chrome, Inlernet Explorer 11, Mozilla Firefox or Safari

https://inv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail.aspx?p=08073021&a=105519 n



1/9/2018

Washoe County Treasurer
Tammi Davis

Account Detail

Account Detall

Back to Account Detail

Washoe County Parcel Information
Parcel ID
08073035

Current Owner:
LARSON, DEREK V

7500 ROUGH ROCK NR
RENO, NV 89502

Taxing District

Change of Address Print this Page

Status Last Update
Active +1/9/2018 2:06:23 AM
SITUS:

0 ESTATES RD
WASHOE COUNTY NV

Geo CD:

Legal Description
Range 19 SubdivisionName _UNSPECIFIED Township 21 Section 34,35 Lot A Block

" Tax Bill (Click on desired tax year for due dates and further details)

Important Payment Information

= ALERTS: If your real property taxes are delinquent, the search results displayed may not
reflect the correct amount owing. Please contact our office for the current amount due.

= For your convenience, online payment is available on this site. E-check payments are
accepted without a fee. However, a service fee does apply for online credit card
payments. See Payment Information for details.

" Pay Online

Please make checks payable lo:
WASHOE COUNTY TREASURER

Mailing Address:
P.O. Box 30039
Reno, NV 89520-3039

Overnight Address:
1001 E. Ninth St., Ste D140
Reno, NV 89512-2845

The Washoe County Treasurer's Office makes every effort to produce and publish the most current and accurate inforration possible. No warranties, expressed or implied, are
provided for the data herein, its use, or its inlerpretation. If you have any questions, please contact us at (775) 328-2510 or tax@washoecounty.us

This sile is best viewed using Google Chrome, Internet Explorer 11, Mozilla Firefox or Safari.

https:/inv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail.aspx?p=08073035&a=5353360

"



1/9/2018 Bill Detail

Washoe County Treasurer
Tammi Davis

Bill Detail

Pay By Check

Back to Account Detail Change of Address Print this Page
Please make checks
. payable to:

Washoe County Parcel Information WASHOE COUNTY
Parcel ID Status Last Update TREASURER
55221007 Activ 1/9/2018 2:06:23 AM %

— 19/ Mailing Address:

Current Owner: SITUS: P.O. Box 30039

LARSON, DEREK 0 E PATRICIAN DR Reno, NV 89520-3039

7500 ROUGH ROCK DR WASHOE COUNTY NV

RENO, NV 89502 Overnight Address:

1001 E. Ninth St., Ste

Taxing District Geo CD: D140

Reno, NV 89512-2845
Legal Description

Township 21 Section Lot 52 Block Range 19 SubdivisionName _UNSPECIFIED

Change of Address

Installments
Period Due Date Tax Year Tax Penalty/Fee Interest Total Due All requests for a mailing
INST1  8/21/2017 2017 $0.00  $0.00 $0.00 $0.00 address change must be
submitted in writing,
INST3  1/1/2018 2017 $0.00  $0.00 $0.00 $0.00 (unless using the online
form).
INST4  3/5/2018 2017 $0.00  $0.00 $0.00 $0.00 orm)
To submit your address
| : . . . .
Total Due: $0.00 $0.00 $0.00 $0.00 change online dlick her.
. Address change requests
Tax Detail may also be faxed to:
Gross Tax Credit Net Tax (775) 328-2500
State of Nevada $35.62 $0.00 $35.62 Addresls cgange Ireéquests
= = may also be mailed to:
Truckee Meadows Fire Dist $113.16 $0.00 $113.16 Washoe County Treasurer
Washoe County $291.63 $0.00 $291.63 P O Box 30039
Wash nty Sc $238.57 $0.00 $238.57 Reno, NV 89520-3039
Total Tax $678.98 $0.00 $678.98
Payment History
Tax Year Bill Number Receipt Number Amount Paid Last Paid
2017 2017122288 U17.14695 $363.27 11/28/2017
2017 2017122288 U17.18299 $339.48 1/8/2018

The Washoe County Treasurer’s Office makes every effort to produce and publish the most current and accurate information possible. No warranties, expressed or implied, are
provided for the data herein, its use, or its interpretation. If you have any questions, please contact us at (775) 328-2510 or tax@washoecounty.us

This site is best viewed using Google Chrome, Internet Explorer 11, Moxzilla Firefox or Safari.

https://nv-washoe-treasurer.manatron.com/Tabs/TaxSearch/AccountDetail/BillDetail.aspx?p=55221007&a=156103&b=20171222888&y=2017 1M
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1 Introduction

1.1 Location/Description

The proposed Lemmon Valley Heights development project consists of a £ 48 acre residential
development. The project site is located in Lemmon Valley, Nevada, Township 21N, Range 19E, Sections
34 and 35. The site is accessed via Lemmon Drive, East Patrician Drive and Estates Road and consists
of Assessor’s Parcel Numbers (APNs) 080-635-01, -02, 52-210-07, 080-730-21, -18, -08, -35. The
general location of the project relative to other prominent areas in the Truckee Meadows is presented in
Figure 1.

1.2 Existing Site Conditions

The proposed project site is surrounded by an existing residential development to the northwest and open
space elsewhere. The majority of the site is located outside of the Federal Emergency Management
Agency (FEMA) 100-year Swan Lake Floodplain, which has a reported water surface elevation of 4924
feet above NAVD88. A small portion of the proposed development, approximately 3 acres adjacent to
Lemmon Drive, is located within the 100-year floodplain, however this area is designated as open space
in the preliminary development layout.

The majority of the vegetation throughout the undeveloped areas consists of brush and desert grasses.
The NRCS soil classification for the proposed development area is primarily loamy sand, which is
classified as hydrologic soil group Type A, with a small area that is classified as Type D. The surrounding
upland watersheds consist primarily of Type C and Type D soils.

The existing topography at the proposed project site consists of moderately steep slopes (2%-6%), with
numerous washes and unmaintained dirt roads throughout the site and surrounding areas. The proposed
site transitions into steeper terrain and ridgelines to the south and southeast, that ultimately make up the
sub-catchments of the 1.2 mi2 watershed that drains through the proposed project site.

1.3 Previous Studies and Relevant Master Plans

Schaaf and Wheeler conducted a comprehensive hydrologic study in 2005, titted Lemmon Valley Master
Hydrology, which includes the project site and the entire surrounding watershed area. Similarly, the Stead
Drainage Master Plan that was prepared for the City of Reno by Stantec in 2000 also includes the project
site and surrounding watershed as a single basin. The 100-year peak runoff estimates from these studies
were used to confirm the reasonableness of the results obtained in this study. This comparison is
discussed further in the following Section 2.1.1.
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2 Hydrologic Analysis

2.1 Existing and Proposed Drainage Basin Boundaries

The drainage basin boundaries were determined from 1-meter Light Detection and Ranging (LiDAR) point
data collected by Washoe County in 2013. Two main concentration points for the drainage basin that
contains the project site were identified; the Main Outlet where combined runoff from approximately 566
acres exits the existing development adjacent to the project site, and the WS3 Outlet, which drains 340
acres through the northeastern section of proposed development. Maintaining these distinct concentration
points allowed for comparison of flows with the previous studies discussed in Section 1.3. The main
watersheds were subdivided into smaller sub-basins, which were then kept the same, with respect to sub-
basin boundaries, for both existing and proposed condition calculations, with the exception of WS-2H. In
order to accurately represent the proposed drainage conditions, WS-2H was further subdivided into three
separate basins for proposed conditions, based on the preliminary site plan. The other sub-basins that will
undergo development with the proposed project were modified by increasing the percent of impervious
area based on the density of development, as the flow routing through these sub-basins is not expected
to significantly change as a result of the proposed development.

Peak flows through the existing development are detained by an approximate 6 acre-foot detention basin,
which is located at the outlet of WS-2. The existing basin has a three-foot diameter corrugated metal pipe
outlet, which connects to the existing trapezoidal channel draining the existing development. The existing
basin is within the proposed development area, and will therefore be removed as part of the proposed
project, thus requiring the offsite flows to be detained elsewhere.

The existing and proposed conditions sub-basins are shown in Figure 2 and the locations of these sub-
basins relative to landmarks within the basin and the Main Outlet and WS3 concentration points are
shown in Figure 3.

2.2 Storm Flow Calculations

Both existing and proposed storm flows were calculated using the Hydrologic Engineering Center
Hydrologic Modeling System (HEC-HMS) Version 4.2.1. Runoff losses were computed using the Green
and Ampt Infiltration method and transformation calculations were performed using the SCS Unit
Hydrograph method. Infiltration losses in the Green and Ampt methodology were calculated using
composite parameters that were developed for existing and proposed conditions based on soil
classifications obtained from the NRCS database and land cover data obtained from USGS National
Elevation Dataset. Where applicable, flows were routed through washes and other ephemeral stream
channels within the sub basins using the Muskingham-Cunge method. Post-development flows were also
routed through the developed areas using the Muskingham-Cunge method. Times of concentration for
each sub-basin were calculated using the methodology for small watersheds with areas less than one
square mile, as outlined in Section 702 of the Truckee Meadows Regional Drainage Manual (TMRDM).
The final times of concentration are summarized in Appendix A.

Precipitation was applied based on depths obtained from the NOAA Atlas 14 frequency storms. In
accordance with the TMRDM, the major storm (100-year 24-hour) was used for calculating peak runoff
and sizing drainage facilities, while the 100-year 10-day storm was used to analyze runoff volume
increase as a result of the proposed project. The area-weighted average soil characteristics, including
porosity and hydraulic conductivity, were determined using the soils texture data obtained from the NRCS
and the corresponding parameter for the Green and Ampt model provided in the HEC-HMS Technical
Reference Manual (US Army Corps 2000). The final composite Green and Ampt parameters are provided
in Appendix A. The percent of impervious surface area in each sub-basin was determined based on
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residential density, field reconnaissance, and review of aerial imagery. The existing developed watershed
areas were assigned an impervious area of 35%, which was determined based on the average proposed
lot size and associated impervious area percentages outlined in the curve number table included in the
TMRDM (Table 702). Under proposed conditions, the percent impervious area for each sub-basin to be
partially developed was calculated by determining the total area within each sub-basin that would be
developed and assigning this area an impervious percentage of 35% based on the average proposed lot
size.

In order to simulate the effects of reduction in peak flows due to storage, all of the proposed retention and
detention facilities were also modeled in HEC-HMS, assuming corrugated metal pipe outlets and
emergency spillways. Emergency Spillways were preliminarily sized for each of the proposed basins,
using peak flows that were obtained by doubling the precipitation depths for the 100-year 24-hour event,
per the requirements in the TMRDM. In order to produce more conservative results, infiltration within the
basins was not considered as part of this analysis, although it is expected that infiltration will contribute to
a further reduction in runoff volume during large storm events. However, it was assumed that the soil
characteristics in the proposed basin locations will comply with the minimum infiltration rate requirement
of 1 inch/hr, and that the groundwater table will be a minimum of 5 feet below the bottom of the basins.
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3 Existing Conditions Hydrology

Under existing conditions, the calculated peak runoff for the 100-year 24-hour storm at the Main Outlet
was 255.3 cfs, with a total 100-year 10-day runoff volume of 40.2 ac-ft. The calculated peak runoff for the
100-year 24-hour storm at the WS3 Outlet was 125.9 cfs , with a total 100-year 10-day runoff volume of
5.8 ac-ft. Therefore, the 100-year 10-day runoff volume exiting the proposed project area under existing
conditions is approximately 46 ac-ft.

3.1 Reasonableness of Results

The 24-hour peak flows were checked for reasonableness against peak flows presented in the
Lemmon Valley Master Hydrology (Schaaf & Wheeler, 2005), and the Stead Master Drainage Plan
(Stantec,2000). It is important to note that both reports utilized 100-year, 24-hour precipitation depths
that were less than those used in this study, which would suggest that the peak flow rates in the
previous studies may be slightly lower. Also, both of the previous studies used larger, less-refined
sub-basins, which may have been delineated differently. Therefore, the peak flows between studies
may not be directly comparable.

The Stead Master plan modeled the entire project-site as a single watershed area, which is identified
as Patrician Drive Basin, and the reported 100-year 24-hour peak flow is 338 cfs, which is slightly
lower than the combined peak flow of 381 cfs identified in this study.

The Schaaf & Wheeler study includes the entire watershed area draining to the Main Outlet and a
portion of WS3, which appears to be roughly equivalent to WS-3C. The basins that encompass the
proposed project area are identified as Gold 6 and Gold 7 in the Schaaf and Wheeler report. The 24-
hour peak flow for the project area (both Gold 6 and Gold 7) is 243 cfs. This peak flow is also lower
than the calculated 24-hour peak of 381 cfs. The total watershed area included in the Schaaf &
Wheeler report is approximately 1 mi2, whereas the total watershed area in this study is 1.2 mi2.

The higher precipitation depths, higher resolution drainage basin delineation, and expected
differences in hydrograph peak timing, are expected to produce peak flows that would be higher than
the aforementioned previous studies. Given these differences, along with the uncertainties in
interpreting these older studies and dissimilarities between input parameters and computation
methodology, the results were determined to be reasonably close to the previous studies and instill
confidence in the results of the existing conditions model. A summary of these results is provided in
Table 3-1.

Table 3-1 100-year 24-hour Peak Flows for Proposed Routing
100-year
24-hour

Basin Area 100-year 24-hour Peak Flow
Hydrologic Study (mi?) Precipitation Depth (in) (cfs)

Stead Master Drainage 338

Plan (2000) 1.0 3.4

Lemmon Valley Master 243

Hydrology (2005) 11 3.0

Cardno study (2017) 1.2 4.1 381
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4 Proposed Conditions Hydrology

Under proposed conditions, the calculated peak runoff for the 100-year 24-hour storm at the Main Outlet
was reduced to 104.5 cfs from 255.2 cfs, while the peak flow at WS3 remains nearly constant at
approximately 126 cfs. The large reduction in the peak flow at the the Main Outlet is primarily due to the
re-routing of off-site flows through numerous detention basins and channels to the final retention basin
located at Lemmon Drive. The 100-year 24-hour peak flow rates for both existing and proposed
conditions are summarized in Table 4-1.

Table 4-1 Peak Flow Rates and Total Volumes for Existing and
Proposed Conditions

100-year 24-hour

Concentration Point Peak Flow (cfs)
Main Outet 255.2
Existing Conditions
WS3 QOutlet 125.9

Main Outlet (existing
outlet and Lemmon Drive

Proposed Conditions Pond) 104.5
WS3 (Lower Deodar
Pond) 125.8
4.1 Proposed Routing

The proposed development can be divided into two distinct areas. The first area (Area 1) consists of the
proposed lots bordering Kess Way and Palace Drive, located to the southwest of the existing
development. The second area of development (Area 2) contains the remaining proposed lots located
along Deodar Way and Estates road, located to the northeast of the existing development.

The majority of the off-site flow entering Area 1 will be routed through a series of detention ponds (Kess
Way Ponds), and then conveyed through a trapezoidal channel (Channel 1) with a 3-foot base width and
2:1 side slopes; Channel 1 then conveys the flow into another detention basin (Palace Drive Pond). The
24-hour peak flow in Channel 1 is 52.2 cfs, yielding a velocity of 3.47 fps and a flow depth of 2 feet.
Therefore, it is recommended that the channel be lined with vegetation or small rock if further
geotechnical investigation suggests that an unlined channel will be subject to erosion. The Palace Drive
pond will also receive water from off-site basins WS1 and WS4. The outflow from the Palace Drive pond
will then be conveyed to a final retention basin (Lemmon Drive Pond) via a second trapezoidal channel
(Channel 2) with a 3-foot-base width and 2:1 side slopes. The 24-hour peak flow in Channel 2 is 43.7 cfs
yielding a velocity of 3.3 fps and a flow depth of 1.9 feet. Similar to Channel 1, it is recommended that the
channel be lined if the soils along the channel alignment are not cohesive enough to remain stable at
these velocities and flow depths. A small portion of the off-site flows (WS2-i) and the on-site flows (WS-
2H) in Area 1 will be routed through a storm drain system that will tie into the drainage system of the
existing development.

The majority of the off-site flow entering Area 2 will be collected into two detention basins, Upper Deodar
Pond and Lower Deodar Pond. The flow entering Upper Deodar Pond will be routed through the proposed
development in two 24-inch concrete storm-drain pipes that will outlet into Lower Deodar Pond. The 24-
hour peak flows in these pipes will be 55.6 and 31.4 cfs.
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A summary of the proposed drainage channels and pipes in the proposed development and associated
peak flow rates are shown in Table 4-2.

Table 4-2 100-year 24-hour Peak Flows for
Proposed Routing

Proposed Routing 100-year 24-hour Peak Velocity Flow Depth

Feature Peak Flow (cfs) (fps) (ft)
Channel 1 52.2 35 2
Channel 2 43.7 3.3 1.9
Pipe 1 55.6 19 N/A
Pipe 2 314 10 N/A

4.2 Detention and Retention Requirements

As discussed in Section 2.2, a volumetric comparison of existing and proposed conditions was conducted
using the 100-year 10-day storm event. Under proposed conditions, the total 100-year 10-day runoff
volumes for the Main Outlet and WS3 were 50.6 and 10.6 ac-ft, respectively. Therefore, under proposed
conditions, the total calculated 100-year 10-day runoff volume exiting the project area is increased to 61.2
ac-ft, which results in a net volume increase of 15.2 ac-ft from existing conditions. Per the requirements
outlined in Section 709.2 of the TMRDM, no additional volume may be discharged to Swan Lake due to
new developments, and therefore 15.2 ac-ft of water must be retained on-site. A summary of the
proposed conditions volume increase is presented in Table 4-3.

Table 4-3 Peak Flow Rates and Total Volumes for Existing
and Proposed Conditions

Concentration 100-year 10-day
Point Total Volume (ac-ft)

Main Outet 40.2

Existing Conditions WS3 Outlet 5.8

Main Outlet (existing
outlet and Lemmon

Drive Pond) 50.6
WS3 (Lower Deodar
Proposed Conditions Pond) 10.6

To account for the 15.2 ac-ft volume increase, a 16.6 ac-ft retention basin, located at the outlet of the
project site along Lemmon Drive is proposed. This basin will sufficiently store excess runoff, allowing for a
foot of freeboard and allows for a 10% decrease in storage volume due to sedimentation. A total of six
other detention/retention basins are proposed on-site in order to provide additional storage and mitigate
flow rates such that major storm flows in the existing development area are substantially reduced and the
final Lemmon Drive Pond will be able to adequately store all 15.2 ac-ft of excess volume. The layout of
the proposed ponds is shown in Figure 4 and a summary of the detention facilities is presented in Table
4-4,
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Table 4-4 Proposed Basin Volumes and 100-year 24-hour Peak Flows for
Area l

Proposed Basin Basin Volume (ac-ft) Peak Inflow (cfs) Peak Outflow (cfs)

Kess Way 1 0.86 93.6 93.7

Kess Way 2 2.34 135.5 91.3

Kess Way 3 4.34 91.3 52.2

Palace Drive 16.9 114.6 14.3

Lemmon Drive 16.7 69.5 0

Upper Deodar 0.68 93 60.8

Lower Deodar 1.59 134 125.8

In order to further reduce the total volume being released to Swan Lake, the outlet inverts for the Palace
Drive, Lemmon Drive, and Deodar Way ponds are recommended to be placed several feet above the
bottom of the basins, such that excess water will be retained and percolate into the soil. Based on the soll
types identified in the NRCS database, the soils at the proposed pond locations have percolation rates
that are greater than the minimum requirement of 1 in/hr. However, geotechnical investigation at the
proposed pond locations will be required to ensure that these facilities will drain within the allotted amount
of time and that infiltration rates will be sufficient to provide the expected sub-surface storage. To provide
a conservative approximation, the time for each pond to drain was calculated using the minimum
percolation rate of 1 in/hr and all of the proposed basins will empty within the 7 day time-to-drain
requirement set forth in the TMRDM.
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5 Conclusions

5.1 Compliance with all Manual Policies and Requirements

The conceptual drainage design for the proposed developments complies with the policies and
requirements outlined in the TMRDM. The calculations of storm flows were performed using the
acceptable HEC-HMS methods and criteria outlined and provided in the TMRDM. As discussed in Section
3, the on-site facilities are designed with sufficient capacity to handle major storm peak flows, and the
infrastructure meets applicable velocity and freeboard requirements. The increase in 100-year 10-day
runoff volume of 15.2 ac-ft will be mitigated with on-site retention basins such that there will be no net
increase in the 100-year water surface elevation of Swan Lake. The proposed retention/detention basins
will comply with all design standards and criteria specified in the TMRDM for local minor detention
facilities.

5.2 Effect of Development on Off-Site Flows and Impact to Adjacent
Downstream Properties and Drainage ways

The proposed detention facilities located in Area 1 have been designed to capture the majority of the
upland off-site flows that currently flow through the existing detention basin and channel. Therefore, the
peak flow through the downstream existing channel will be reduced from 199 cfs to 48 cfs under proposed
conditions and the total discharge at the Main Outlet will be reduced from 255.2 cfs to 104.5 cfs. The peak
flow at the WS3 Outlet will remain approximately the same, at approximately 126cfs. Due to the elevation
of the Palace Drive pond outlet pipe, the basin is able to retain an additional 6.5 ac-ft of runoff during the
100-year 24-hour event. This additional storage, combined with the 16.6 ac-ft of available storage in the
downstream Lemmon Drive pond, allows for complete retention of runoff from the upland watersheds
(WS-1, WS-2 and WS-3 through WS-6). This additional retention will result in a reduction in the overall
volume of water being discharged from the Main Outlet from approximately 23 ac-ft under existing
conditions to 14 ac-ft with the proposed development. Overall, the proposed drainage facilities will serve
to mitigate any potential downstream impacts associated with the proposed development, as required by
the local jurisdictions.
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Lemmon Valley Heights

Conceptual Hydrologic Analysis

Appendix A

Green & Ampt Parameter Tables

EXISTING CONDITION SUB-BASIN CHARACTERISTICS

INITIAL WETTED HYDRAULIC
EFFECTIVE CONTENT FRONT CONDUCTIVITY IMPERVIOUS
WATERSHED # AREA (AC) AREA (MI2) POROSITY  POROSITY (0.76.) SUCTION (IN) (INJHR) AREA (%)
WS-1A 38.3795 0.059967969 0.446 0.406 0.284 8.607 1.004 0
WS-1B 44,956 0.07024375 0.445 0.405 0.284 8.367 1.114 0
WS-1C 22.9457 0.035852656 0.442 0.403 0.282 7.253 1.628 0
WS-2A 58.6989 0.091717031 0.448 0.409 0.286 7.767 1.448 0
WS-2B 30.4107 0.047516719 0.443 0.405 0.284 6.820 1.865 0
WS-2C 47.7338 0.074584063 0.450 0.410 0.287 8.162 1.274 0
WS-2D 26.5466 0.041479063 0.453 0.412 0.288 8.740 1.020 0
WS-2E 25.03684  0.039120063 0.451 0.410 0.287 8.303 1.212 0
WS-2F 20.7036 0.032349375 0.453 0.412 0.288 8.740 1.020 0
WS-2G 48.2829 0.075442031 0.452 0.411 0.288 8.584 1.089 0
WS-2H 45.4367 0.070994844 0.446 0.407 0.285 7.427 1.597 0
WS-2I 48.4538 0.075709063 0.449 0.409 0.287 7.978 1.355 0
WS-3A 50.216 0.0784625 0.455 0.413 0.289 8.772 1.023 0
WS-3B 54.0743 0.084491094 0.456 0.414 0.290 8.663 1.032 0
WS-3C 57.905 0.090476563 0.430 0.393 0.275 7.231 1.502 0
WS-4 43.284 0.06763125 0.457 0.416 0.291 8.600 1.134 0
WS-5 25.2226 0.039410313 0.452 0.411 0.288 8.536 1.109 0
WS-6 17.773 0.027770313 0.446 0.407 0.285 7.424 1.599 0
WS-7 21.8239 0.034099844 0.377 0.343 0.240 7.212 0.875 0
RS 77.21854  0.120653969 0.442 0.404 0.283 6.544 1.986 35.000
November 13, 2017 Cardno, Inc. A-1
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PROPOSED CONDITION SUB-BASIN CHARACTERISTICS

INITIAL WETTED HYDRAULIC

WATERSHED  AREA AREA EFFECTIVE CONTENT FRONT CONDUCTIVITY IMPERVIOUS IMPERVIOUS
# (AC) (MI2)  POROSITY POROSITY  (0.76.) SUCTION (IN) (IN/HR) AREA (AC)  AREA (%)
WS-1A 38.3795 0.0600 0.4461 0.4057 0.2840 8.6073 1.0042 0.0000 0.0000
WS-1B 44.9560 0.0702 0.4452 0.4052 0.2836 8.3669 1.1136 0.0000 0.0000
WS-1C 22.9457 0.0359 0.4416 0.4032 0.2822 7.2529 1.6280 1.6740 7.2957
WS-2A 58.6989 0.0917 0.4481 0.4086 0.2860 7.7668 1.4479 0.0000 0.0000
WS-2B 30.4107 0.0475 0.4432 0.4053 0.2837 6.8196 1.8647 0.0000 0.0000
WS-2C 47.7338 0.0746 0.4501 0.4100 0.2870 8.1622 1.2740 0.0000 0.0000
WS-2D 26.5466 0.0415 0.4530 0.4120 0.2884 8.7402 1.0197 0.0000 0.0000
WS-2E 25.0368 0.0391 0.4508 0.4105 0.2873 8.3032 1.2119 0.0000 0.0000
WS-2F 20.7036 0.0323 0.4530 0.4120 0.2884 8.7401 1.0197 0.0000 0.0000
WS-2G 48.2829 0.0754 0.4522 0.4115 0.2880 8.5836 1.0886 0.0000 0.0000

WS-2H NEW  11.4583 0.0179 0.4466 0.4073 0.2851 7.7267 1.4512 0.0000 0.0000
WS-2H 33.9792 0.0531 0.4463 0.4074 0.2852 7.4271 1.5974 6.0332 17.7556
WS-2I 48.4538 0.0757 0.4491 0.4093 0.2865 7.9778 1.3551 1.6118 3.3266
WS-3A 50.2160 0.0785 0.4546 0.4135 0.2894 8.7719 1.0234 0.0000 0.0000
WS-3B 54.0743 0.0845 0.4556 0.4144 0.2901 8.6630 1.0316 0.0000 0.0000
WS-3C 57.9050 0.0905 0.4301 0.3925 0.2748 7.2308 1.5024 6.5139 11.2492
WS-4 43.2840 0.0676 0.4568 0.4157 0.2910 8.6002 1.1344 3.5932 8.3015
WS-5 25.2226 0.0394 0.4520 0.4113 0.2879 8.5360 1.1095 0.0000 0.0000
WS-6 17.7730 0.0278 0.4463 0.4074 0.2852 7.4235 1.5990 1.5759 8.8667
WS-7 21.8239 0.0341 0.3766 0.3426 0.2398 7.2116 0.8747 0.2418 1.1080
RS 77.2185 0.1207 0.4419 0.4043 0.2830 6.5436 1.9864 77.2185 35.0000
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Time of Concentration Calculations

TIME OF CONCENTRATION CALCULATIONS

SLOPE LENGTH L_CHAN L_OVER Ti  Vapprox Tt

BASIN # AM2) (%) CN (FT) (FT) (FT) R (MIN) (FPS) (MIN) Tc(MIN) Tlag (MIN)
WS-1A 0.06 6.995  85.73 2415 1955 460 0.74 7.23 25  13.04  20.27 12.16
WS-1B 0.07 7.757 8354 2121 1821 300 0.71 6.10 28 1104  17.14 10.28
WS-1C 0.04 7.658  74.42 1076 716 360 059 8.80 2.8 4.34 13.14 7.88
WS-1C PRP 0.04 7.977  75.94 1076 721 355 061 8.28 2.8 4.37 12.65 7.59
WS-2A 0.09 5913  77.31 3216 2716 500 063 1045 23 2012  30.57 18.34
WS-2B 0.05 4003  70.25 1881 1531 350 054 11.93 2.0 1276  24.70 14.82
WS-2C 0.07 3.604  81.72 2823 2623 200 0.69 6.83 20 2186  28.69 17.21
WS-2D 0.04 4.643  87.48 1559 1219 340 0.76 6.67 2.3 9.03 15.70 9.42
WS-2E 0.04 3.462  82.65 2178 1948 230 0.70 7.20 20 1623  23.43 14.06
WS-2F 0.03 7.557  87.60 1209 949 260 0.77 4.93 2.8 5.75 10.69 6.41
WS-2G 0.08 6.392  85.10 2655 2265 390 0.73 7.02 23 1678  23.80 14.28
WS-2H 0.07 7.889  76.33 2312 1972 340 0.62 8.04 2.8 1195  20.00 12.00
WS-2H PRP 0.03 9.951  76.33 1127 1012 115 0.62 4.33 3.0 5.62 9.95 5.97
WS-2HBASIN  0.02  10.162  76.33 646 468 178 0.62 5.35 3.2 2.44 7.79 4.67
WS-2H NEW  0.02 2.332  70.00 500 400 100 0.53 7.68 4.2 1.59 9.27 5.56
WS-2I 0.08 5.947  80.08 2411 1911 500 0.67 9.62 23 1416  23.77 14.26
WS-2I PRP 0.08 4267  80.61 2411 2010 401 0.67 9.47 20 1675  26.22 15.73
WS-3A 0.08 8.589  86.54 3377 3157 220 0.75 4.53 2.8 1879  23.32 13.99
WS-3B 0.08 8.572  86.43 2637 2157 480 0.75 6.73 28 1284 1957 11.74
WS-3C 0.09 7.428  73.09 2330 1830 500 057 10.83 2.8  11.09  21.93 13.16
WS-3C PRP 0.09 5.533  74.69 2330 1830 500 060 11.47 23 1356  25.03 15.02
WS-4 0.07 7.988  84.72 2243 1793 450 0.73 7.10 28 1068  17.78 10.67
WS-4 PRP 0.07 4177  85.41 2168 1762 406 0.74 8.17 20 1469  22.85 13.71
WS-5 0.04 10599  83.55 1564 1244 320 0.71 5.68 3.2 6.48 12.16 7.29
WS-6 0.03 9.855  74.88 757 467 290 0.60 7.17 3.0 2.59 9.77 5.86
WS-6 PRP 0.03 10813 76.21 757 574 183 0.62 5.33 3.2 2.99 8.32 4.99
WS-7 0.03 6.882  85.93 1583 1413 170 0.74 4.39 2.6 9.06 13.45 8.07
WS-7 PRP 0.03 3233  86.11 1583 1322 261 0.75 6.95 1.8 1224  19.19 11.52
RS 0.12 1.894  75.12 4152 3852 300 060 1256 15 4280  55.36 33.21
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NOAA Atlas 14 Precipitation Frequency Data

NOAA Atlas 14, Volume 1, Version 5
Location name: Reno, Nevada, USA*

POINT PRECIPITATION FREQUENCY ESTIMATES

Sanjs Perica, Sarah Dietz, Saranh Heim, Ullan Hiner, Kazungu Maitaria, Deborah Martin, Sanara
Paviovic, lzhanl Roy, Carl Trypaluk, Dale Unrun, Fengin Yan, Michael Yekts, Tan Zhao, Geoftrey
Bcann, Dariel Brewer, L-Chuan Chen, Tye Parzytok, John Yarchoan

NOAA, Natond Weather Service, Silver Spring, Maryiand

2E_tabulac | PE _graphical | Maps & aadals

PF tabular
PDS-based point precipitation frequency estimates with 90% confidence intervals (in inches)!
Durati Average recurrence interval (years)
1 2 5 | 10 25 50 100 200 500 1000
5-min 0.104 0.129 0172 | 0214 0.285 0.351 0432 0.530 0.633 0.844
(0.087-0.120: so.m-o.lsoi io.us-ozoal lo.wo-ozsaz 50236-0.344‘ ‘0283—0.&312 50.339—0.5391 ‘0.401-0.67sl 9.497-0.912z ‘0.581-1.14}
10-min | _ 0158 0.197 0.262 0325 | 0433 0.535 0.657 0.807 1.05 1.29
(0.132-0.182) (0.162-0.229) |(0.221-0.303) |(0.274-0.387) ((0.355-0.523) (0.431-0.66) |(0.515-0.820) | (0.511-1.03) | (0757-1.33) |(0.885-173)
15-min | _ 0-196 0244 0.325 0.403 0.537 0.663 0814 1.00 1.31 1.59
@.16&-0.226} 50.203-02642 50.27&0.383! lO.MO»OA?Qz ‘0.4“-0649! ‘0.535-0.8142 l (0.635-1.02) || (0.757-1.28) || (0.938-1.72) | (1.10-2.15)
30-min | 0263 0.328 0.438 0.543 0.723 0.893 1.10 135 1.76 214
(0.221-0.304)/1(0.274-0.382) (0.369-0.516" 0.458-0.646 “o.sss-o.au) (0.720-1.10) || (0.861-1.37) (1.02-;72) (1.26-2.32) || (1.48-2.89)
60-min | 0326 0.406 0542 | 0672 || 0.895 1.1 1.36 167 218 265
(0.273-0.376) 1(0.339-0.473)||(0.456-0.639)/}(0.567-0.799) | (0.740-1.08) | (0.891-1.36) || (1.07-1.70) | (1.26-2.13) || (1.56-2.87) ||(1.83-3.58)
2-hr 0430 | 0534 0.685 | 0817 1.03 121 1.44 173 229 2.81
| (0.380-0.495) |(0.475-0.616) |(0.601-0.790) |(0.703-0.943)|| (0.868-1.19) | (1.00-1.43) || (1.16-1.71) || (1.35-2.15) || (1.70-2.50) || (2.00-351)
B 0.524 0.651 0.813 0348 || 114 132 152 | 18 | 233 || 28
(0.470-0.593) 1(0.587-0.742) |(0.728-0.923) | (0.842-1.08) || (0.998-1.31) | (1.13-1.82) || (1.29-1.78) || (1.50-2.15) || (1.87-2.93) || (2.20-365)
6-hr 0763 | 0958 1.18 1.35 158 | 175 192 214 258 | 303 |
| (0.694-0.860) | (0.864-1.08) || (1.06-1.33) || (1.21-1.52) || (1.39-1.79) | (1.52-1.99) || (1.66-221) | (1.82-2.48) 2.15-3.04) |(248-368)
[ 42-nr 1.06 132 1.66 1.92 227 254 282 309 346 378
{0.953-1.18) || (1.19-1.48) || (1.49-1.86) || (1.72-215) || (2.01-2.56) | (2.22-2.88) || (243-3.23) || (263-3.59) || (287-4.09) |(3.08-453) /|
24-hr 1.39 175 224 263 318 362 408 457 524 5.77
(1.25-1.56) || (1.57-1.97) || (200-251) || (2.34-285) || (2.81-3.58) | (3.17-4.09) || (3.54-465) 3.92-5.23) || (4.41-608) |(4.79-677)
2-day 171 217 281 334 409 470 5.34 6.03 7.01 7.80
(1.51-1.95) || (1.92-2.47) || (248-320) || (2.93-381) || (3.554.68) | (4.04-5.41) || (8.54-621) || (5.06-7.09) || (5.75-8.36) | (6.28-9.45)
3day 1. 2.40 315 377 466 5.39 617 7.01 8.21 9.20
(1.66-2.15) || (2.11-2.74) || (277-3.60) || (3.30-4.31) || (4.03-5.36) | (4.62-6.22) || (5.22-7.19) | (5.84-8.24) || (6.69-5.80) | (7.36-11.1)
aday 2.05 263 349 420 523 6.08 7.00 799 9.42 10.6
(1.81-2.35) || (2.31-3.01) || (3.06-4.00) || (3.67-4.62) || (4.52-5.03) (S.I9~LDJ) (5.89-8.16) (6.62-&39) (7.62-11.2) |(8.43-12.8)
e 244 314 421 5.09 6.34 737 8.48 967 14 128
(2.12:283) | (272-3628) || (364-289) || (435-591) || (5.41-7.20) | (5:22-8.65) || (7.08-10.0) | (7.85-11.5) || (3.15-138) | (10.1-15.7)
10-day 2.78 358 481 580 || 7149 830 9.49 107 125 1339
(2_41;&21 ) Il (3.11-4.15) || (4.17-5.58) (5.014.72z 56.15-8.36) (7.04-9.71) (7.95-112.) (8.89-12.8) || (10.1-15.1) || (11.1-17.0)
20-day 357 461 || 618 || 7.39 9.03 103 16 130 150 165
(3.12-4.132 r.o}-s.uz 55.35-7.14) (6.41-8.53) || (7.78-10.4) | (8.81-11.9) || (5.83-13.6) | (105-15.3) || (12.3-17.9) |(13.4-19.9)
30-day 423 5.48 7.33 874 || 107 121 136 152 174 19.2
(3.70-4.90) || (4.78-6.34) || (6.38-8.48) || (7.60-10.1) || (5.19-12.3) | (10.4-14.1) || (11.6-15.9) | (12.8-17.9) || (14.4-20.7) |(15.7-23.0)
45-day 512 663 884 | 105 126 143 159 176 200 219
(4.47-5.83) || (5.79-7.54) || (7.70-10.0) || (8.11-11.9) || (10.9-14.4) | (12.3-16.3) || (13.6-18.3) || (14.9-20.4) || (16.7-23.4) ||(18.0-25.8)
60-day 5.89 7.66 102 12.0 143 16.0 17.7 193 215 232
(5.12-6.73) || (6.66-8.74) || (8.86-11.6) || (10.4-13.7) || (12.4-16.3) | (13.7-18.3) || (15.1-20.3) || (16.3-22.3) || (18.0-25.1) || (19.2-27.3)
' Pracipitation frequency (PF) estimates In this tadle are based on frequency analysis of partal duration series (PDS).
INUMDers In parenthesis are PF estimates at lower and upper bounds of the 90% confidence interval. The probadiity that precipitation frequency estimates (for a
duration and average recurrence interval) will be greater than the upper bound (or iess than the lower bound) Is 5%. Estmates at upper bounds are not
checked against probabié maximum preciptation (PMP) estimates and may be higher than currently vald PMP values.
Piease refer 1o NOAA Allas 14 document for more Information.

SackioToo
PF graphical
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HEC-HMS Input: Basin Elevation-Storage Curves

ELEVATION
5168.00
5170.00
5172.00
5173.00
5174.24

ELEVATION
5156.00
5158.00
5160.00
5162.00
5164.00
5166.00
5167.00
5168.24

ELEVATION
5132.00
5134.00
5136.00
5138.00
5140.00
5141.00
5142.24

KESS WAY PONDS

POND 1

0
0.239117998
0.613024793
0.857916208
0.857916208

POND 2

0
0.161044766
0.425897842
0.808280762

1.3215264
1.978689164
2.344849403
2.344849403

POND 3

0
0.540816116
1.307005739
2.320230946
3.597476354
4.338985882
4.338985882

VOLUME (AC-FT) 30% SED VOL

0
0.167382599
0.429117355
0.600541345
0.600541345

VOLUME (AC-FT) 10% SED VOL

0
0.144940289
0.383308058
0.727452686

1.18937376
1.780820248
2.110364463
2.110364463

VOLUME (AC-FT) 10% SED VOL

0
0.486734504
1.176305165
2.088207851
3.237728719
3.905087293
3.905087293
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ELEVATION
5042.00
5044.00
5046.00
5048.00
5050.00
5052.00
5054.00
5056.00
5057.00
5058.24

0
1.345668503
2.959365932
4.864647842
6.928379247
9.321106749
12.06665886
15.18857163
16.89763545
16.89763545

PALACE DRIVE POND
VOLUME (AC-FT) 30% SED VOL

0
0.941967952
2.071556152
3.405253489
4.849865473
6.524774725
8.446661203
10.63200014
11.82834481
11.82834481

LEMMON DRIVE POND

ELEVATION
4902.00
4904.00
4906.00
4908.00
4910.00
4912.00
4914.00
4916.00
4918.00
4919.00
4920.00

0
1.02626056
2.253886364
3.696953168
5.373178375
7.320757346
9.575118687
12.15222521
15.07002916
16.66203225
16.66203225

VOLUME (AC-FT) 15% SED VOL

0
0.872321476
1.915803409
3.142410193
4.567201618
6.222643744
8.138850884
10.32939143
12.80952478
14.16272742
14.16272742

November 13, 2017
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Lemmon Valley Heights Appendix A

Conceptual Hydrologic Analysis Hydrologic Computations
DEODAR WAY PONDS
UPPER POND
ELEVATION VOLUME (AC-FT) 30% SED VOL
5084.00 0 0

5086.00 0.095900367 0.067130257
5088.00 0.259631313 0.181741919
5090.00 0.516170799 0.361319559
5091.00 0.680894972 0.476626481
5092.00 0.680894972 0.476626481

DEODAR WAY PONDS
LOWER POND
ELEVATION VOLUME (AC-FT) 15% SED VOL
4926.00 0 0
4928.00 0.16725023 0.142162695
4930.00 0.407136823 0.346066299
4932.00 0.73207966 0.622267711

4934.00 1.154205005 0.981074254
4936.00 1.587870523 1.349689945
4937.00 1.587870523 1.349689945
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Appendix A Lemmon Valley Heights
Hydrologic Computations Conceptual Hydrologic Analysis

HEC-HMS Runoff Output

100-year 24-hour Existing Conditions

Volume (ac-
Hydrologic Element  Drainage Area (mi2) Peak Discharge (cfs) Time of Peak t)
Curmrent Retention 0.7149767 1767 01Jan2020, 12:35 10.4
Developed_Outlet 1.0045384 2129 01Jan2020, 12:50 232
Existing Channel 0.7149767 1656 01Jan2020, 12:50 10.4
Jede 0.294417 922 01Jan2020, 12:25 4.3
Jig 04022084 1413 0M1Jan2020, 12220 6.3
Jia 0.059968 427 01Jan2020, 12:15 12
Jib 0.1302117 4.4 01Jan2020, 12:15 25
Jic D.1660644 91.7 01Jan2020, 12:20 29
J2a 0.1392337 47 01Jan2020, 12:20 1.7
J2b 0.0475167 14.9 01Jan2020, 12:15 0.5
J2i 0.0757091 35.2 01Jan2020, 12:15 1.1
J3a 0.0784625 45.2 01Jan2020, 12:15 15
J3b 0.1629536 93 01Jan2020, 12:15 31
J4 0.0676313 438 01Jan2020, 12:15 12
J5 01070416 GE.6 01Jan2020, 12:15 19
JT 0.0340998 331 01Jan2020, 12:10 0.9
Residential Area 0.12065 51.3 01Jan2020, 12:35 9.8
R1 0.0475167 14.8 01Jan2020, 12:20 0.5
R10 0.1629536 9.8 01Jan2020, 12:25 32
R11 0.0676313 427 0M1Jan2020, 12220 12
R12 01070416 60.8 01Jan2020, 12:20 19
R13 0.0340998 29.3 01Jan2020, 12:20 0.9
R2 0.1392337 452 01Jan2020, 12:30 1.7
R3 0.294417 91.5 01Jan2020, 12:25 4.3
R4 04022084 1411 01Jan2020, 12:25 6.3
RS 0.059968 41.5 01Jan2020, 12:20 12
RE 01302117 1.4 01Jan2020, 12220 25
RT 0.1660644 58.3 01Jan2020, 12:20 29
R8 0.0757091 338 01Jan2020, 12:15 1.1
RS 0.0784625 4T7.3 01Jan2020, 12:20 15
WS 4-8 Outlet 0.1348119 67.2 01Jan2020, 12:15 22
W51a 0.059968 427 01Jan2020, 12:15 12
WS1b 0.0702437 494 01Jan2020, 12:10 1.3
WS1c 0.0358527 171 01Jan2020, 12:10 0.4
W52a 0.081717 322 0M1Jan2020, 12220 12
WS2b 0.0475167 14.9 01Jan2020, 12:15 0.5
WS2c 00745841 3B 01Jan2020, 12:20 12
WS52d 00414791 321 01Jan2020, 12:10 0.8
W52e 0.0391201 20.5 01Jan2020, 12:15 0.6
WS2f 0.03234594 251 01Jan2020, 12:10 0.6
W52g 0.075442 431 01Jan2020, 12:15 14
WS52h 0.0709948 31.5 01Jan2020, 12:15 0.8
WS2i 0.0757091 35.2 01Jan2020, 12:15 1.1
WS53a 0.0784625 4582 01Jan2020, 12:15 15
WS3b 0.0844911 58.8 01Jan2020, 12:15 16
WS3c D0.0904766 426 01Jan2020, 12:15 12
W53 Outlet 0.2534302 1259 01Jan2020, 12:20 4.4
W54 0.0676313 438 01Jan2020, 12:15 1.2
W55 0.0394103 284 01Jan2020, 12:10 0.7
WSE 0.0277703 19.9 01Jan2020, 12:10 0.3
W57 0.03409598 331 01Jan2020, 12:10 0.9
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Lemmon Valley Heights

Conceptual Hydrologic Analysis

Appendix A

Hydrologic Computations

Hydrologic Element

100-year 10-day Existing Conditions Volume Analysis

Drainage Area (mi2)

Peak Discharge [cfs)

Time of Peak

Volume (ac-

ft}

Current Retention
Developed_Outlet
Exiating Channel
Jode
Ji-g
J1a
Jib
J1e
J2a
J2b
J2i
J3a
J3b
J4
J5
J7
Residential Area
R
R10
R11
R12
R13
R2
R3
R4
R&
RE
R7
R&
Rg
WS 4-6 Outlet
W51a
Ws1b
WSic
W52a
WS2h
WS2c
Ws2d
W52e
WS2
WS2g
WS52h
WS2i
W53a
WS3hb
WS3c
WS3 Outlet
WS4
WSS
WSE
WST

0.7149767
1.0045384
0.7149767
0.294417
0.4022084
0.0559965
01302117
01660644
01392337
0.0475167
0.0757091
0.0754625
01629336
0.0676313
01070416
0.03409598
0.12065
00473167
01629336
0.0676313
01070416
0.03409598
01392337
0.294417
04022084
0.059965
01302117
01660644
0.0757091
0.0754825
01348119
0.059965
0.0702437
0.0358527
0.091717
00473167
0.0745841
0.04147391
00391201
003234594
0.075442
0.0709348
0.0757081
0.0754825
0.0844911
0.0904766
0.2534302
0.0676313
0.0394103
00277703
0.0340998

2899
3296
2675
134
198.3
>4
109.1
118.5
it
211
47.9
62
1216
38.7
9.5
aTT
55.7
20.7
1181
56.6
G1.4
33.6
G1.3
131.2
195.3
521
104.9
116.1
46.3
61.1
92
>4
63.1
247
443
211
429
40.3
27.5
3.5
56.4
44
47.9
62
75.8
a36.7
1635.6
58.7
36.6
26.1
T

0EJan2020, 00:30
0EJan2020, 00:45
06Jan2020, 00:45
06Jan2020, 0020
06Jan2020, 00:20
0EJan2020, 00:15
06Jan2020, 00:15
06Jan2020, 0020
06Jan2020, 0020
0EJan2020, 00:15
0EJan2020, 00:15
06Jan2020, 00:15
06Jan2020, 00:15
06Jan2020, 00:15
0EJan2020, 00:15
0EJan2020, 00:10
0EJan2020, 00:35
06Jan2020, 0020
06Jan2020, 0020
0EJan2020, 0020
0EJan2020, 0020
06Jan2020, 0020
06Jan2020, 00:25
06Jan2020, 00:25
0EJan2020, 00:25
0EJan2020, 0020
06Jan2020, 0020
06Jan2020, 0020
06Jan2020, 00:15
0EJan2020, 0020
06Jan2020, 00:15
06Jan2020, 00:15
06Jan2020, 00:10
DEJan2020, 00:10
0EJan2020, 0020
06Jan2020, 00:15
06Jan2020, 0020
06Jan2020, 00:10
0EJan2020, 00:15
06Jan2020, 00:10
06Jan2020, 00:15
06Jan2020, 00:15
0EJan2020, 00:15
0EJan2020, 00:15
06Jan2020, 00:15
06Jan2020, 00:15
06Jan2020, 00:20
0EJan2020, 00:15
0EJan2020, 00:10
06Jan2020, 00:10
06Jan2020, 00:10

146
40.2
145
5.9
8.6
18
3.2
3.8
24
0.7
15
2
4.1
186
26
1
217
07
4.1
186
28
1
24
5.9
8.6
186
3.2
3.9
15
2
3
186
17
0.6
17
07
186
1.1
0.9
0.8
18
12
15
2
2.1
17
5.8
186
0.9
05
1

Cardno, Inc.
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Appendix A Lemmon Valley Heights
Hydrologic Computations Conceptual Hydrologic Analysis

100-year 24-hour Proposed Conditions

Volume
Hydrologic Element Drainage Area (mi2) Peak Discharge (cfs) Time of Peak {ac-ft)
Current Retention D0.7149767 2899 06Jan2020, 00:30 146
Developed_Outlet 1.0045384 3296 06Jan2020, 0045 402
Exiating Channel D0.7149767 2ET .S 06Jan2020, 00:45 145
Jode 0.294417 134 06Jan2020, 00:20 59
Jfg 04022054 1983 0EJan2020, 00:20 8.6
Jia 0.059968 54 DEJan2020, 00:15 1.6
Jib D.1302117 109.1 DEJan2020, 00:15 32
Jic D.1660644 1185 06Jan2020, 00:20 38
J2a 0.1392337 65 0E6Jan2020, 00:20 2.4
J2Zb D.0475167 211 0EJan2020, 00:15 0.7
J2i D0.0757091 479 D6Jan2020, 00:15 15
J3a D.0784625 62 0EJan2020, 00:15 2
J3b D.1629536 1216 DEJan2020, 00:15 4.1
J4 D.0676313 5aT 0EJan2020, 00:15 1.6
JS 0.1070416 29.5 DEJan2020, 00:15 2.6
r 0.0340598 rT 0EJan2020, 00:10 1
Residential Area 0.12065 55T 06Jan2020, 00:35 217
R1 D.0475167 207 0E6Jan2020, 00:20 0.7
R10 D.1629536 118.1 0EJan2020, 00:20 4.1
R11 D.0676313 S56.6 DEJan2020, 0020 1.6
R12 D.1070416 814 0EJan2020, 00:20 26
R13 0.0340998 336 DEJan2020, 00:20 1
R2 0.1392337 61.3 0EJan2020, 00:25 2.4
R3 0.294417 1312 06Jan2020, 00:25 59
Rd 040220584 1953 DE6Jan2020, 00:25 8.6
RS 0.059968 521 06Jan2020, 00:20 1.6
RE 0.1302117 1049 06Jan2020, 00:20 3.2
R7T D.1660644 116.1 0EJan2020, 00:20 39
R& 0.0757091 45.3 DEJan2020, 00:15 1.5
Rg D.0784625 61.1 0EJan2020, 00:20 2
WS 4-6 Outlet 0.1348119 92 06Jan2020, 00:15 3
Ws1a 0.059968 54 0E6Jan2020, 00:15 1.6
WS1b 0.0702437 63.1 06Jan2020, 00:10 1.7
WSic 0.0358527 247 D6Jan2020, 00:10 0.6
WS2a 0.091717 443 0EJan2020, 00:20 1.7
WS2b 0.0475167 211 DEJan2020, 00:15 0.7
W52 D0.0745841 429 0EJan2020, 00:20 1.6
WS2d 0.0414791 40.3 DEJan2020, 00:10 1.1
WS52e 0.0391201 275 DEJan2020, 00:15 0.9
WS2f 0.0323494 315 06Jan2020, 00:10 0.8
WS2g 0.075442 56.4 0E6Jan2020, 00:15 1.8
WS2Zh 0.0709%48 44 0EJan2020, 00:15 1.2
WS2i 0.0757091 479 DEJan2020, 00:15 1.5
WS53a D.0784625 62 0EJan2020, 00:15 2
WS3b 0.0844911 75.8 DEJan2020, 00:15 2.1
WS3c 0.0904766 58T DEJan2020, 00:15 1.7
WS3 Outlet 0.2534302 1656 06Jan2020, 00:20 5.8
W54 D.0676313 587 0E6Jan2020, 00:15 1.6
WSS 0.0394103 386 0E&Jan2020, 00:10 0.9
WSE 0.0277703 26.1 D6Jan2020, 00:10 0.5
W57 0.03405%98 T 06Jan2020, 00:10 1
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Lemmon Valley Heights Appendix A
Conceptual Hydrologic Analysis Hydrologic Computations

100-year 10-day Proposed Conditions Volume Analysis

Volume (ac-
Hydrologic Element Drainage Area (mi2) Peak Discharge (cfs) Time of Peak ft)
Chia 0.420112 193.6 06Jan2020, 00:25 8.9
Chib 04531519 1935 06Jan2020, 00:25 9.5
Ch2a 06192163 2749 06Jan2020, 00:25 146
Ch2b 0_6B868476 31486 06Jan2020, 00:25 18.8
Deodar_LowerPond 02534305 1771 D6Jan2020, 00:20 106
Deodar_UpperPond D_1629536 12186 DEJan2020, 00:15 4.1
Developed_Outlet 02501111 1233 06Jan2020, 00:30 252
Ex_Channel 00954217 56.6 0EJan2020, 00:30 6.3
Jede 0.294417 134 D6Jan2020, 00:20 5.9
Jig 04022054 198.3 0EJan2020, 00:20 5.6
J1a 0.059%68 54 06Jan2020, 00:15 1.6
Jib 01302117 109.1 06Jan2020, 00:15 32
J2a 01392337 65 06Jan2020, 00:20 2.4
J2b 004753167 211 06Jan2020, 00:15 0.7
J3a 00754625 62 06Jan2020, 00:15 2
J4 06868476 322 06Jan2020, 00:20 18.8
J5 07262579 32589 06Jan2020, 00:25 19.8
JT 00340394 35.8 06Jan2020, 00:15 1.2
Kess_Ponds 0.420112 1956 D6Jan2020, 00:20 5.9
Lemmon_Pond 0.75402582 a2s8 06Jan2020, 00:25 214
Palace_Pond 06192163 2833 06Jan2020, 00:20 146
Pipes_2 3 01629536 118.5 06Jan2020, 00:20 4.1
Residential Area 0.12065 55.8 06Jan2020, 00:35 217
R1 00473167 20.7 0EJan2020, 00:20 0.7
R14 00340394 339 06Jan2020, 00:15 1.2
R2 01392337 61.3 06Jan2020, 00:25 2.4
R3 0.294417 1312 06Jan2020, 00:25 5.9
R4 04022054 193.5 D6Jan2020, 00:20 5.6
R& 0.059965 521 0EJan2020, 00:20 1.6
R7 01302117 101.5 06Jan2020, 00:15 3.3
R& 00784625 61.1 06Jan2020, 00:20 2
W31la 0.059965 o4 06Jan2020, 00:15 1.6
W3S1b 00702437 63.1 06Jan2020, 00:10 1.7
WS1c_PRP 00358527 34.2 0EJan2020, 00:10 1.8
WS52a 0.091717 443 06Jan2020, 00:20 1.7
WSZb 00475167 211 06Jan2020, 00:15 0.7
WS2c 00745841 429 06Jan2020, 00:20 1.6
WS2d 00414791 40.3 DEJan2020, 00:10 1.1
WS52e 00391201 275 06Jan2020, 00:15 0.9
WS2f 00323494 3.5 06Jan2020, 00:10 0.8
WS2g 0.075442 56.4 06Jan2020, 00:15 1.8
WS2ZhOouT 04531519 1956 06Jan2020, 00:25 9.5
WS2h_Developed 00197126 26.9 0EJan2020, 00:10 3.6
WS2h_new 00179036 18.1 06Jan2020, 00:10 0.3
W52h_FPRP 00330399 M1 06Jan2020, 00:10 0.6
WS2i_ouT 00954217 G0.6 06Jan2020, 00:15 6.3
WSZi_PRP 00757091 456 D6Jan2020, 00:20 27
WS3a 00754625 62 06Jan2020, 00:15 2
WS3b 00844511 75.8 06Jan2020, 00:15 21
WS3c_PRP 00904769 59.5 06Jan2020, 00:15 6.5
W54_PRP 00676313 55.4 06Jan2020, 00:15 4.2
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Appendix A Lemmon Valley Heights
Hydrologic Computations Conceptual Hydrologic Analysis

W55 003594103 36.6 D6Jan2020, 00:10 0.9
WS6_PRP 00277703 291 D6Jan2020, 00:10 1.6
WST7_PRP 00340394 35.8 06Jan2020, 00:15 1.2

November 13, 2017 Cardno, Inc. A-9



Reservoir "Wess_Pond1" Results for Run "24hr_PRP_Sediment"
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Reservoir "Wess_Pond2" Results for Run "24hr_PRP_Sediment”
20 5,168.00
1.8 5,166.60
1.67 m5,165.20
1.4 5,163.80
£
& 127 m5,162.40
<
o 1.07 5,161.00
=
5 0.67 m5,159.60
A
06 F5,158.20
0.4 ~5,156.80
0.2 m5,155.40
oo 5,154.00
140
N
A
1204 II 1
I
I\
100 | !
|
i
(A
A0 FH
— o
ﬁ : I| ‘| I|II
Bl e
= T
|| 1o
o
40 | t
[
I Vol
I \ '||
20 ! 4
‘ \ K
| Y
i SN
u] T T T f T T T
00:00 03:00 06:00 09:00 12:00 15:00 18:00 21:00 00:00
01Jan2020
Legend (Compute Time: 13Mov2017, 15:26:08)

Run:z4hr_PRP_Sediment ElementKess_Pond2 Result:Storage
——— Run:24hr_PRP_Sediment Elementkess_Pond2 Result Combined Inflow

Run:z4hr_PRF_Sediment Elementkess_Pond2 ResultPool Elevation

— Run:2dhr_PRP_Sediment Elementkess_Pond2 Result:Outllow

Elev (ft)



Reservoir "Wess_Pond3" Results for Run "24hr_PRP_Sediment”
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Reservoir "Palace_Pond" Results for Run "24hr_PRP_Sediment"
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Reservaoir "Lemmaon_Fond" Results for Run "24hr_PRP_Sediment”
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Reservoir "Deodar_UpperPond" Results for Run "24hr_PRF_Sediment”
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Reservoir "Deodar_LowerPond" Results for Run "24hr_PRP_Sediment”
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RE: Preliminary Geotechnical Investigation
Lemmon Drive Parcels
Washoe County, Nevada

Dear Mr. Larson:

Black Eagle Consulting, Inc. is pleased to present the results of our preliminary geotechnical investigation for the
above-referenced project. Our investigation consisted of research, field exploration, laboratory testing, and
engineering analysis to allow formulation of geotechnical conclusions and recommendations for design and
construction of the proposed project. Once project details and grading are finalized, we should be provided the
opportunity to review and update the recommendations contained in this preliminary geotechnical investigation
report as necessary.

The project will involve the design and construction of a residential development consisting of 207 single-family
residential lots within 4 parcels located off of Lemmon Drive in Washoe County, Nevada. The total area of the
parcels is approximately 129 acres. The proposed homes are expected to be one- or two-story, wood-framed
structures supported by shallow concrete foundations. The homes will have either raised wood floors with a crawl
space, PCC slab-on-grade floors, or a combination of both. Asphalt concrete residential roadways and underground
utility infrastructure will be constructed as part of this project. The street improvemnents will be designed and
constructed per Washoe County standards.

The subsurface materials within the site are primarily granular sand soils that will provide adequate support for the
proposed residential project when properly prepared and can also be used as structural fill. Isolated areas of
expansive clayey sand soils with excessive plastic fines were encountered and will require structural fill separation
from project improvements.

We appreciate having the opportunity to work with you on this project. If you have any questions regarding the
content of the attached report, please do not hesitate to contact us.

Sincerely,

Black Eagle Consulting, Inc.

yi jw

Vimal P. Vimalaraj, P.E. ﬁ' Jeffrey M. Jones, P.E.
Engineering Division Manager %\’} Senior Geotechnical Engineer
Copies to: Addressee (3 copies)
JPINELRV G
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Introduction

Presented herein are the results of Black Eagle Consulting, Inc.'s (BEC's) preliminary geotechnical investigation,
laboratory testing, and associated geotechnical design recommendations for the proposed residential development
to be located within parcels near Lemmon Drive in Washoe County, Nevada. These recommendations are based
on surface and subsurface conditions encountered in our explorations and on details of the proposed project as
described in this report. The objectives of this study were to:

1. Determine general soil and groundwater conditions pertaining to design and construction of the proposed
residential development.

2. Provide recommendations for design and construction of the project as related to these geotechnical
conditions.

The area covered by this report is shown on Plate 1 (Plot Plan). Our investigation included field exploration,
laboratory testing, and engineering analysis to determine the physical and mechanical properties of the various on-
site materials. Results of our field exploration and testing programs are included in this report and form the basis
for all conclusions and recommendations.

The services described above were conducted in accordance with the BEC Professional Geotechnical Agreement
dated July 14, 2017, which was signed by Mr. Derek Larson of JDS Group, LLC.

EI Black Eagle Consulting, Inc. 1345 Capital Boulevard, Suite A Tel: 775/359-6600 Fax: 775/359-7766
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Project Description

The site of the proposed Lemmon Drive residential development consists of multiple parcels totaling
approximately 129 acres located in Washoe County, Nevada. The site is entirely contained in Sections 34 and 35,
Township 21N, Range 19E, Mount Diablo Meridian. The project will include 2 separate subdivisions.

Assessor’'s Parcel Number (APN) 080-730-18 is denoted as the north subdivision and is bordered to the north by
Lemmon Drive and Deodar Way, to the east by Estates Road and undeveloped land, and to the south and west by
existing homes. Access to the north subdivision will be from Estates Road. The APNs 080-635-01, 080-730-21,
and 552-210-07 are denoted as the south subdivision. This area is bordered to the north by existing residential
homes, and to the east, south, and west by undeveloped land. Access to the south subdivision can be obtained by
either Patrician Drive or Kess Way.

The project will involve the design and construction of a residential development consisting of 207 single-family
residential lots. The proposed homes are expected to be single- or two-story, wood-framed structures supported
by shallow Portland cement concrete (PCC) foundations. The homes will have either raised wooden floors with a
crawl space, PCC slab-on-grade floors, or a combination of both (e.g., garage portion with PCC slab-on-grade floor
and elsewhere raised wood floor). Additional asphalt concrete roadways, either extending from existing roadways
or as new construction, will be necessary. Underground utility infrastructure will be constructed to service the
proposed residences. The new roadways will include associated PCC curbs, gutters, and sidewalks. The roadway
improvements will be designed and constructed to Washoe County standards and will likely be dedicated to
Washoe County.

A grading plan was not available for the project at the time of this report; however, we anticipate cuts and fills on
the order of 10 feet or less. It is our understanding that the project will include multiple detention basins. With the
project currently in the planning/preliminary design stage, no information on the locations of these basins or the
proposed depths was available at the time of this report.
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Site Conditions

The site of the north subdivision is located south of
Lemmon Drive and Deodar Way, west of Estates
Road, east of existing single-family residences, and
north of a hill. This portion of the site is
undeveloped, generally slopes from southeast to
northwest, and contains off-road trails and a dense
cover of sagebrush.

The site of the south subdivision contains an
extension of Patrician Drive, which is currently
unpaved, and is bordered to the north by existing
single-family residences and to the east, south, and
west by undeveloped land. The site exhibits off-

road trails, some scattered rubble piles, and soll
stockpiles. An ephemeral drainage extends across the Overview of the North Parcel
site from south to north and flows into a large
excavation. The excavation is approximately 175
feet by 115 feet by 10 feet deep and is located in
the northern portion of the southern parcels
between the proposed extension of Patrician Drive
and Kess Way. We interpret the excavation to be a
rudimentary infiltration basin that captures water
flowing in the ephemeral drainage and prevents it
from flowing into the existing subdivision to the
north. The southern subdivision site generally
slopes down from south to north at approximately a
5 to 6 percent gradient.

Large Excavation in the South Parcel
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Exploration
Test Pits

The residential development site was explored on July 31, 2017, by excavating 20 test pits using a Cat" 416 B
rubber-tired backhoe. Locations of the test pits are shown on Plate 1. The test pits were generally excavated to
depths ranging between 10 to 13 feet below the existing ground surface. Test pit TP-08 was terminated at 5.5
feet due to practical digging refusal. Samples for index testing were collected from the trench wall sides at specific
depths in each soil horizon. Backfill was loosely placed and the area re-graded to the extent possible with
equipment on hand.

Material Classification

A geotechnical engineering technician examined and identified all soils in the field in accordance with American
Society for Testing and Materials (ASTM) D 2488. During test pit exploration, representative samples were placed
in sealed plastic bags and returned to our Reno, Nevada laboratory for testing. Additional soil classification was
subsequently performed in accordance with ASTM 2487 (Unified Soil Classification System [USCS]) upon
completion of laboratory testing, as described in the Laboratory Testing section. Logs of the test pits are
presented as Plate 2 (Test Pit Logs), and a USCS chart has been included as Plate 3 (USCS Soil Classification
Chart).
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Laboratory Testing 5

Laboratory Testing

All soils testing performed in the BEC soils laboratory is
conducted in general accordance with the standards and
methodologies described in Volume 4.08 of the ASTM
Standards.

Index Tests

Samples of each significant soil type were analyzed to
determine their in-situ moisture content (ASTM D
2216), grain size distribution (ASTM D 422), and
plasticity index (ASTM D 4318). The results of these
tests are shown on Plate 4 (Index Test Results). Test
results were used to classify the soils according to ASTM
D 2487 and to verify field logs, which were then
updated as appropriate. Classification in this manner

provides an indication of the soil's mechanical properties Grain Size Analysis
and can be correlated with published charts (Bowles, 1996; Naval Facilities Engineering Command [NAVFAC],
1986a and b) to evaluate bearing capacity, lateral earth pressures, and settlement potential.

R-Value Test

A resistance value (R-value) test (ASTM D 2844) was performed on a representative sample of the native sand
soils. Resistance value testing is a measure of subgrade strength and expansion potential and is used in design of
flexible pavements. Results of the R-value test are shown on Plate 5 (R-Value Test Results).

Chemical Tests

Chemical testing was performed on a representative sample of site foundation soils to evaluate the site materials’
potential to corrode steel and PCC in contact with the ground. The sample was tested for pH, resistivity, redox
potential, soluble sulfates, and sulfides. The results of the chemical test are shown on Appendix A (Chemical Test
Results). Chemical testing was performed by Silver State Analytical Laboratories of Reno, Nevada
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Geologic and General Soil Conditions

Geologic and General
Soil Conditions

The site is located within the eastern portion of Lemmon Valley south of the Lemmon Valley playa. The site lies in
an area mapped by the Nevada Bureau of Mines and Geology (NBMG) as Quaternary Age Alluvial fan deposits
that are made up of moderately well sorted to very poorly sorted granular coarse sand to sandy boulder gravel
(Cordy, 1985a). The site periphery is mapped as granodiorite bedrock. The description provided by the NBMG is
relatively consistent with the soils found during our site exploration.

Minor amounts of surficial fill soils (up to 1.5 feet thick) are present in localized areas of the southern subdivision.
These fill soils include brown to dark brown clayey sand and clayey sand with gravel. These fill soils are slightly
moist to moist, medium dense, and contain approximately 20 to 40 percent low to high plasticity fines, 55 to 60
percent fine to coarse sand, and up to 20 percent fine to coarse angular gravel.

The native soils in the southemn subdivision include clayey sand, silty sand, poorly graded sand with silt, and silty,
clayey sand. Sand soils with less than 25 percent non-plastic to medium plasticity fines dominate the subsurface
soils profile through the maximum exploration depth of about 13 feet below existing ground surface. Localized
areas exhibit near-surface, relatively thin layers of clayey sands with as much as 35 percent medium to high
plasticity. The clayey sand is described as brown to dark brown, medium dense to dense, slightly moist to moist,
and contains approximately 20 to 35 percent low to high plasticity fines, 65 to 80 percent fine to coarse sand, and
trace amounts of subangular gravel up to ¥z inch in diameter. The silty sand soils are reddish brown, light brown to
dark brown, medium dense to dense, slightly moist to moist, and contain about 15 to 30 percent non-plastic to
low plasticity fines, 70 to 80 percent fine to coarse sand, and trace amounts of subrounded gravel up to 3/8 inch
in diameter. The poorly graded sand with silt soils are described as light brown to brown, slightly moist to moist,
dense to very dense, and contain an estimated 10 percent non-plastic fines and 90 percent fine to coarse sand.
The silty, clayey sand soils are brown, moist, medium dense to dense, and contain 25 percent low plasticity fines,
72 percent fine to coarse sand, and 3 percent subrounded fine gravel.

The native soils in the northem subdivision can be described as sandy silt, clayey sand, silty sand, poorly graded
sand with clay, and poorly graded sand with silt. With the exception of localized areas of silt and clayey sands with
up to 40 percent medium to high plasticity fines, subsurface soils within the northern subdivision site are
predominantly sand soils with 35 percent or less non-plastic to low plasticity fines. The sandy silt is grayish green,
moist, stiff to very stiff, and contains approximately 55 percent low plasticity fines and 45 percent fine to coarse
sand. The clayey sand is brown to dark brown, dense, slightly moist to moist, and contains approximately 34 to 40
percent medium to high plasticity fines and 60 to 66 percent fine to coarse sand. The silty sand is white to
reddish brown, white to light brown, brown, slightly moist to moist, loose to dense, and consists of about 20 to 35
percent non-plastic to low plasticity fines, 65 to 80 percent fine to coarse sand, and 5 percent angular to
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subrounded gravel up to 1 inch in diameter. The poorly graded sand with clay is described as light brown, moist,
dense, and contains approximately 10 percent low plasticity fines and 90 percent fine to coarse sand. The poorly
graded sand with silt is light brown to dark brown, green to light brown, loose to dense, slightly moist to moist, and
consists of 10 percent non-plastic fines, 85 to 90 percent fine to coarse sand, and 5 percent angular gravel up to

1 inch in diameter.

Groundwater was not encountered during exploration that extended to a maximum depth of 13 feet below
existing ground surface and is expected to lie at a depth well below that which would affect design or construction.
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Geologic Hazards [V

Geologic Hazards

Seismicity and Faults

Lemmon Valley lies within an area with a high potential for strong earthquake shaking. Seismicity within the
Lemmon Valley area is considered about average for the western Basin and Range Province (Ryall and Douglas,
1976). ltis generally accepted that a maximum credible earthquake in this area would be in the range of
magnitude 7 to 7.5 along the frontal fault system of the Eastern Sierra Nevada. Much of the western United States
is a region of moderate to intense seismicity related to movement of crustal masses (plate tectonics). By far, the
most seismically active regions, outside of Alaska, are in the vicinity of the San Andreas Fault system of western
California. Other seismically active areas include the Wasatch Front in Salt Lake City, Utah, which forms the eastern
boundary of the Basin and Range physiographic province, and the eastern front of the Sierra Nevada Mountains,
which is the western margin of the province. The Lemmon Valley area lies along the eastern base of the Sierra
Nevadas, within the western extreme of the Basin and Range. It must be recognized that there are probably few
regions in the United States not underlain at some depth by older bedrock faults. Even areas within the interior of
North America have a history of strong seismic activity.

The published earthquake hazards map (Cordy, 1985b) shows a fault about 1.5 miles west of the proposed site.
Because no faults are mapped in the vicinity of the project site, and none were identified during our exploration,
no further fault investigation or fault mitigation is considered necessary.

Ground Motion

Mapping by the United States Geological Survey (USGS, 2017) indicates that there is a 2 percent probability that a
bedrock ground acceleration of 0.629 g will be exceeded in any 50-year interval. Only localized amplification of
ground motion would be expected during an earthquake.

Flood Plains

The Federal Emergency Management Agency (FEMA) has identified the site as lying in unshaded Zone X, or
outside the limits of a 500-year flood plain (FEMA, 2009), and Zone A, for which the base flood elevations have
not been determined. Based on a conceptual site layout by Manhard Consulting, Ltd., the proposed pond will be
in Zone A. The civil design for the project shall address all flood hazards associated with the project site.

Other Geologic Hazards

A moderate potential for dust generation is present if grading is performed in dry weather. No other geologic
hazards were identified.
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Discussion and Recommendations

Discussion and
Recommendations

General Information

The project will involve the design and construction of a residential development consisting of 207 single-family
residential lots within approximately 129 acres on 4 parcels located near Lemmon Drive in Washoe County,
Nevada. The proposed residential structures are expected to be one- to two-story, wood-framed buildings
supported by shallow PCC foundations. The homes will have either raised wood floors with a crawl space, PCC
slab-on-grade floors, or a combination of both. New asphalt concrete residential roadways will be constructed as
part of the project. A grading plan is not available for the project; however, we anticipate cuts and fills on the order
of 10 feet or less.

The site is geotechnically well-suited for the proposed residential development provided the following
recommendations are implemented in project design and construction. While the majority of recommendations
contained in this report could be considered design-level for the proposed residential project, we should be
provided the opportunity to confirm this via an updated letter once final project details and the grading plan
become available for our review. The site is underlain primarily by native sand soils that will provide adequate
support for the proposed improvements. Uncontrolled fill materials up to approximately 1.5 feet thick were
encountered at the eastern portion of the south subdivision. Uncontrolled fill will require removal and replacement
with compacted structural fill, as detailed in the Site Preparation section. Additionally, we encountered isolated
areas of clay soils with excessive plastic fines at the surface extending to depths of up to approximately 3 feet. In
general, foundations and floor slabs can bear on compacted native soils or structural fill. In areas where clay soils
are encountered, structure foundations, floor slabs, and pavements will require structural fill separation from
potentially expansive clay soils. Native soils within the project site that classify as granular as defined below can be
used as structural fill.

The recommendations provided herein, and particularly under Site Preparation, Mass Grading, Foundations, and
Quality Control, are intended to minimize risks of structural distress related to consolidation or expansion of native
soils and/or structural fills. These recommendations, along with proper design and construction of the structure
and associated improvements, work together as a system to improve overall performance. If any aspect of this
system is ignored or is poorly implemented, the performance of the project will suffer. Sufficient quality control
should be performed to verify that the recommendations presented in this report are followed.

Structural areas referred to in this report include all areas of buildings, concrete slabs and asphalt pavements, as
well as pads for any minor structures. The term engineer, as presented below, pertains to the civil or geological
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Discussion and Recommendations

engineer that has prepared the geotechnical engineering report for the project or who serves as a qualified
geotechnical professional on behalf of the owner.

All compaction requirements presented in this report are relative to ASTM D 1557. For the purposes of this
project:

* Fine-grained soils are defined as those with more than 40 percent by weight passing the number
200 sieve, and a plastic index lower than 15.

» Clay soils are defined as those with more than 30 percent passing the number 200 sieve, and a
plastic index greater than 15.

= Granular soils are those not defined by the above criteria.

Any evaluation of the site for the presence of surface or subsurface hazardous substances is beyond the scope of
this investigation. When suspected hazardous substances are encountered during routine geotechnical
investigations, they are noted in the exploration logs and immediately reported to the client. No such substances
were revealed during our exploration.

It is common practice in northern Nevada to place unsuitable soils, including expansive clays, oversized rock and
organic strippings, in back, front and side yard areas. If the developer elects this alternate, as opposed to exporting
such materials and importing/placing structural fills in yard areas, we recommend disclosure be included in the
sales agreement. The buyer should be made aware that homeowner-added improvements, such as patios or
swimming pools, will require geotechnical analysis.

Site Preparation

All vegetation shall be stripped and grubbed from structural areas and removed from the site. A stripping depth of
0.2 to 0.3 feet is anticipated. Roots greater than 2 inch in diameter shall be removed, where necessary, to a
minimum depth of 12 inches below finished grade.

The test pits were excavated by backhoe at the approximate locations shown on Plate 1. Locations were
determined in the field by approximate means. All test pits were backfilled upon completion of the field portion of
our study, and the backfill was compacted to the extent possible with equipment on hand. However, the backfill
was not compacted to the requirements presented herein under Mass Grading. If structures, concrete flatwork,
pavement, utilities or other improvements are to be located in the vicinity of any of the test pits, the backfill should
be removed and recompacted in accordance with the requirements contained in this report. Failure to properly
compact backfill could result in excessive settlement of improvements located over test pits.

Clay soils as defined above were encountered at the surface in test pits TP-10, TP-18, and TP-19 to depths of up
to 3 feet below the ground surface. Additional clay soils may be encountered between our test pit locations. The
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Discussion and Recommendations

clay soils were classified as slightly moist to moist, medium dense to dense, and as exhibiting low to high plasticity.
Laboratory testing performed on these materials determined the clay soils exhibit plasticity indices on the order of
20, indicative of moderately expansive soils (Nelson and Miller, 1992).

Clay soils shall be removed or separated from improvements by at least 2 feet of structural fill beneath footings
and 1.5 feet beneath slabs and pavements (including aggregate base sections) in order to decrease potential for
shrink-swell movements. The required separation may be achieved by any combination of site filling or over-
excavation and replacement. Over-excavation shall extend a minimum 12 inches from footings, slabs, and
pavements on all sides. It is emphasized that unless clay soils are completely removed beneath improvements,
some differential movement should be anticipated.

Clays to be left in place and covered with fill shall be moisture-conditioned to 2 to 4 percent over optimum for a
minimum depth of 12 inches. This moisture level will significantly decrease the magnitude of shrink-swell
movements in the upper foot of clay. The high moisture content must be maintained by periodic surface wetting,
or other methods, until the surface is covered by at least 1 lift of fill. If allowed to dry out, subsequent expansion of
clay soils beneath foundations and floor slabs could significantly exceed the design criteria set forth in this report.

All areas to receive structural fill or structural loading shall be scarified, moisture conditioned, and densified to at
least 90 percent relative compaction.

If wet weather construction is anticipated, surface soils may be well above optimum moisture and impossible to
compact. In some situations, moisture conditioning may be possible by scarifying the top 12 inches of subgrade
and allowing it to air-dry to near-optimum moisture prior to compaction. Where this procedure is ineffective or
where construction schedules preclude delays, mechanical stabilization will be necessary. Mechanical stabilization
may be achieved by over-excavation and/or placement of an initial 12-to 18-inch-thick lift of 12-inch-minus, 3-
inch-plus, well graded, angular rock fill. The more angular and well graded the rock is, the more effective it will be.
This fill shall be densified with large equipment, such as a self-propelled sheeps-foot or a large loader, until no
further deflection is noted. Additional lifts of rock may be necessary to achieve adequate stability. The use of a
separator geotextile will prevent mud from pumping up between the rocks, thereby increasing rock-to-rock contact
and decreasing the required thickness of stabilizing fill. The separator geotextile shall meet or exceed the following
minimum properties presented in Table 1 (Minimum Required Properties for Separator Geotextile).

TABLE 1 - MINIMUM REQUIRED PROPERTIES FOR SEPARATOR GEOTEXTILE ‘

Trapezoid Strength (ASTM D 4533) 80 x 80 Ibs.
Puncture Strength (ASTM D 4833) 500 Ibs.
Grab Tensile Strength/Elongation (ASTM D 4632) 200 x 200 @ 50 %
EI Black Eagle Consulting, Inc. 1345 capital Boulevard, Suite A Tel: 775/359-6600 Fax: 775/359-7766 11
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Discussion and Recommendations

As an alternate to rock fill, a geotextile/gravel system may be used for stabilization. Aggregate base (Standard
Specifications for Public Works Construction [SSPWC], 2012), Class C or D drain rock (SSPWC, 2012), or pit run
gravels shall be placed above the geotextile. Regardless of which alternate is selected, a test section is
recommended to determine the required thickness of stabilization.

Trenching, Excavation and Utility Backfill

Excavation and trenching can be performed using conventional medium to large construction equipment. The on-
site materials may allow for neat-line trenching. It should be noted that we encountered practical digging refusal in
test pit TP-08 at a depth of 5.5 feet. Excavations that encroach near the adjacent hillsides may encounter bedrock
and require rock excavation techniques.

Temporary trenches with near-vertical sidewalls should be stable to a depth of approximately 4 feet. Temporary
trenches are defined as those that will be open for less than 24 hours. Excavations to greater depths will require
shoring or laying back of sidewalls to maintain adequate stability. Regulations contained in Part 1926, Subpart P, of
Title 29 of the Code of Federal Regulations (CFR, 2010) require that temporary sidewall slopes be no greater than
those presented in Table 2 (Maximum Allowable Temporary Slopes).

TABLE 2 - MAXIMUM ALLOWABLE TEMPORARY SLOPES ‘

Soil or Rock Type Maximum Allowable Slopes' for Deezp Excavations less
than 20 Feet Deep
Stable Rock Vertical (90 degrees)
Type A’ 3H:4V (53 degrees)
Type B TH:1V (45 degrees)
Type C 3H:2V (34 degrees)
Notes:

' Numbers shown in parentheses next to maximum allowable slopes are angles expressed in degrees from the horizontal. Angles have been
rounded off.

*Sloping or benching for excavations greater than 20 feet deep shall be designed by a registered professional engineer.

* A short-term (open 24 hours or less) maximum allowable slope of 1H:2V ([horizontal to vertical] 63 degrees) is allowed in excavation in Type A
soils that are 12 feet or less in depth. Short-term maximum allowable slopes for excavations greater than 12 feet in depth shall be 3H:4V (53
degrees).

The State of Nevada, Department of Industrial Relations, Division of Occupational Safety and Health Administration
(OSHA) has adopted and strictly enforces these regulations, including the classification system and the maximum
slopes. In general, Type A soils are cohesive, non-fissured soils with an unconfined compressive strength of 1.5
tons per square foot (tsf) or greater. Type B are cohesive soils with an unconfined compressive strength between
0.5 and 1.5 tsf. Type C soils have an unconfined compressive strength below 0.5 tsf. Numerous additional factors
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Discussion and Recommendations

and exclusions are included in the formal definitions. The client, owner, design engineer, and contractor shall refer
to Appendix A and B of Subpart P of the previously referenced Federal Register for complete definitions and
requirements on sloping and benching of trench sidewalls. Appendices C through F of Subpart P apply to
requirements and methodologies for shoring.

On the basis of our exploration, the site soils are predominately Type C. All trenching shall be performed and
stabilized in accordance with local, state, and OSHA standards.

Utility Trench Backfill

The maximum particle size in trench backfill shall be 4 inches. Bedding and initial backfill 12 inches over the pipe
will require import and shall conform to the requirements of the utility having jurisdiction. Bedding and initial
backfill shall be densified to at least 90 percent relative compaction. Native granular soils will provide adequate
final backfill as long as oversized particles are excluded, and they shall be placed in maximum 8-inch-thick loose
lifts that are compacted to a minimum of 90 percent relative compaction in all structural areas.

Mass Grading

The majority of the native materials encountered at the site classify as granular soils and are suitable for use as
structural fill. Where encountered, excavated clay soils shall only be placed as fill in non-structural areas. If
imported structural fill is required on this project, we recommend it satisfy the specifications presented in Table 3
(Guideline Specification for Imported Structural Fill).

TABLE 3 - GUIDELINE SPECIFICATION FOR IMPORTED STRUCTURAL FILL

Sieve Size Percent by Weight Passing

4 Inch 100

3/4 Inch 70 -100

No. 40 15-70

No. 200 5-30

Percent Passing No. 200 Sieve Maximum Liquid Limit Maximum Plastic Index

5-10 50 20

11-20 40 15

21 -30 35 10
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Discussion and Recommendations

These recommendations are intended as guidelines to specify a readily available, prequalified material.
Adjustments to the recommended limits can be provided to allow the use of other granular, non-expansive
material. Any such adjustments must be made and approved by the engineer, in writing, prior to importing fill to
the site.

All structural fill shall be placed in maximum 8-inch-thick loose lifts, each densified to at least 90 percent relative
compaction. Nonstructural fill shall be densified to at least 85 percent relative compaction to minimize
consolidation and erosion. This is particularly important for yard areas because soil consolidation can cause water
to pond in the drainage swales. Loose yard fill also allows water to infiltrate the backfill rather than flowing to the
swale. Both of these conditions can contribute to excessive crawl space moisture (refer to Site Drainage).

Grading shall not be performed with or on frozen soils.

Seismic Design Parameters

Seismic design criteria for the 2012 International Residential Code ([IRC] International Code Council [ICC], 2012),
adopted by Washoe County, are presented below in Table 4 (Seismic Design Criteria Using 2012 International
Residential Code):

TABLE 4 - SEISMIC DESIGN CRITERIA USING 2012 INTERNATIONAL RESIDENTIAL CODE ‘

Latitude 39.6366
Longitude -119.8294
Spectral Response at Short Periods, S,, percent of gravity 157.2
Site Class D
Soil Factor for Site Class D 1.00
Risk Category I
Residential Site Value, percent of gravity 104.8
Residential Seismic Design Category D,
Foundations

In general, the soils encountered at the site are granular and will provide adequate foundation support. However,
isolated areas of clay soils were encountered; these materials are poor foundation soils, such that footings should
not bear directly in these materials. The most economical method of foundation support lies in spread footings
bearing on undisturbed native granular soils or structural fill.
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Individual column footings and continuous wall footings underlain by undisturbed native soils or properly placed
and compacted structural fill can be designed for a net maximum allowable bearing pressure of 2,500 pounds per
square foot (psf) and should have minimum footing widths of 24 and 12 inches, respectively. The net allowable
bearing pressure is the pressure at the base of the footing in excess of the adjacent overburden pressure. This
allowable bearing value should be used for dead plus ordinary live loads. Ordinary live loads are that portion of the
design live load that will be present during the majority of the life of the structure. Design live loads are loads that
are produced by the use and occupancy of the building, such as by moveable objects, including people or
equipment, as well as snow loads. This bearing value may be increased by one-third for total loads. Total loads are
defined as the maximum load imposed by the required combinations of dead load, design live loads, snow loads,
and wind or seismic loads.

With this allowable bearing pressure, total foundation movements of approximately %4 inch should be anticipated.
Differential movement between footings with similar loads, dimensions, and base elevations should not exceed
two-thirds of the values provided above for total movements. The majority of the anticipated movement will occur
during the construction period as loads are applied.

Lateral loads, such as wind or seismic, may be resisted by passive soil pressure and friction on the bottom of the
footing. The recommended coefficient of base friction is 0.40 and has been reduced by a factor of 1.5 on the
ultimate soil strength. Design values for active and passive equivalent fluid pressures are 40 and 390 psf per foot
of depth, respectively. These design values are based on spread footings bearing on properly prepared native soils
or compacted structural fill and backfilled with structural fill. All exterior footings should be placed a minimum 2
feet below adjacent finished grade for frost protection.

If loose, soft, wet, or disturbed soils are encountered at the foundation subgrade, these soils should be removed
to expose competent soils and the resulting over-excavation backfilled with compacted structural fill. The base of
all excavations should be dry and free of loose soils at the time of concrete placement.

Foundation Drainage Design Parameters

Subsurface foundation drainage must be installed along the exterior perimeter of the structure foundations of
homes with raised floors. This may be accomplished by placing a non-woven geotextile/gravel system with a
network of perforated drain pipes below and along the outside base of the exterior footings. The geotextile shall
meet or exceed the minimum properties presented in Table 5 (Minimum Required Properties for Drainage
Geotextile).
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TABLE 5 - MINIMUM REQUIRED PROPERTIES FOR DRAINAGE GEOTEXTILE ‘

Grab Tensile (ASTM D 4632) 90 Ibs.
Puncture Strength (ASTM D 4833) 50 Ibs.
Burst Strength (ASTM D 3786) 150 psi.

OR IF NATIVE SOILS HAVE SHARP, ANGULAR ROCKS:

Grab Tensile (ASTM D 4632) 130 Ibs.
Puncture Strength (ASTM D 4833) 75 Ibs.
Burst Strength (ASTM D 3786) 250 psi.

A trench shall be excavated to a depth of at least 6 inches below the base and directly adjacent to the outside of
the footings. A perforated, 4-inch-diameter drain pipe shall be placed in the bottom of the trench and graded to
drain downslope of the residence. A minimum of 12 inches of Class C drain rock (SSPWC, 2012) shall be placed
above the drain pipe and around the footing, then covered by the geotextile. The permeable material should
extend up above the footing/stemwall cold joint.

Subsidence and Shrinkage

Granular alluvial soils excavated and recompacted in structural fills should experience quantity shrinkage of
approximately 10 to 15 percent. In other words, 1 cubic yard of excavated granular alluvium will generate about
0.85 to 0.9 cubic yards of structural fill at 95 percent relative compaction.

Slope Stability and Erosion Control

Stability of cut and filled surfaces involves 2 separate aspects. The first concems true slope stability related to mass
wasting, landslides, or the en masse downward movement of soil or rock. Stability of cut and fill slopes is
dependent upon shear strength, unit weight, moisture content, and slope angle. The /RC (ICC, 2012), adopted by
Washoe County, allows cut and fill slopes up to 2H:1V (horizontal to vertical) in the type of soils present at this
site. The exploration and testing program conducted during this investigation confirms 2H:1V slopes will be stable.

The second aspect of stability involves erosion potential and is dependent on numerous factors involving grain size
distribution, cohesion, moisture content, slope angle, and the velocity of water or wind on the ground surface.
Measures should be taken to control erosion. In general, slopes that are 5H:1V or steeper need to include erosion
protection. Slopes at a 3H:1V ratio or flatter can be stabilized using hydroseeding. Slopes steeper than 3H:1V
typically require stabilization such as rip-rap. Erosion protection is particularly important on slopes that are subject
to significant water flow.
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Dust potential at this site will be moderate during dry periods. Temporary (during construction) and permanent
(after construction) erosion control will be required for all disturbed areas. The contractor shall prevent dust from
being generated during construction in compliance with all applicable city, county, state, and federal regulations.
The contractor shall submit an acceptable dust control plan to the controlling agency prior to starting site
preparation or earthwork. Project specifications should include an indemnification by the contractor of the owner
and engineer for any dust generation during the construction period. The owner will be responsible for mitigation
of dust after accepting the project.

In order to minimize erosion and downstream impacts to sedimentation from this site, best management practices
with respect to stormwater discharge shall be implemented.

Site Drainage

Surface Drainage

Adequate surface drainage shall be provided so moisture is directed away from structures. A system of roof gutters
and downspouts is recommended to collect roof drainage and direct it away from the foundations. If roof runoff is
allowed directly over paver stones, especially where they will be subjected to vehicle loading, saturation of the
subgrade materials could result in rutting of the paver stone system.

Stemwall backfill shall be thoroughly compacted to decrease permeability and reduce the potential for irrigation
and stormwater to migrate below the floor slab and/or enter the crawl space.

The ponding of water on finished grade or at the edge of pavements shall be prevented by grading the site in
accordance with /RC (ICC, 2012) requirements.

Crawl Space Drainage

Positive crawl space drainage shall be provided. This is most easily accomplished by grading the crawl space to
drain to 1 or more localized areas and providing 3-inch-diameter pipes to daylight beneath the footings and tie
into the exterior foundation drain.

It is our opinion that the systems described above meet Washoe County and Federal Housing Authority
requirements for positive crawl space drainage. These systems are sufficient to drain water within a few days that
may occasionally occur from large snowmelt, major storms, or broken pipes. These systems may not, however, be
entirely sufficient to prevent all homeowner complaints. It has been our experience that most problems with wet
crawl spaces are directly related to changes in site drainage or poor irrigation practices by the homeowner; it is
usually difficult to convince the homeowner of his or her responsibility in these matters, however, and the problem
can often become time consuming, resulting in ill-will and even lawsuits between the homeowner and developer.
For these reasons, some builders are using more positive drainage systems, such as pea gravel blankets, interior
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perimeter drains, or exterior subdrains. It shall be noted that certain lots may be prone to collect upslope irrigation
and storm drainage through subsurface flow that daylights in the crawl space.

Crawl space drainage systems cannot be expected to be 100 percent effective against sporadic wetting caused by
plumbing leaks, large storms, or unusually large and/or rapid snowmelt. The purpose of all forms of positive crawl
space drainage is to minimize the amount of moisture that enters the crawl space under normal conditions and to
drain the increased moisture volume from unusual conditions in a few days or even weeks. Positive craw! space
drainage does not require that soils are dry, only that freestanding water is not normally present. Moist to wet soils
are normal in crawl spaces, particularly around the perimeter footings. Any perceived, undesirable effects from this
moisture are usually prevented by installation of a polyethylene vapor barrier over the crawl space surface. Crawl
space vents must be opened all year to help control moisture. The homeowner's obligation is to maintain proper
drainage, away from the home, and to not overwater landscaping.

Concrete Slabs

All concrete slabs shall be directly underlain by imported Type 2, Class B aggregate base (SSPWC, 2012). The
thickness of base material beneath PCC flatwork shall be 6 inches beneath curbs and gutters and 4 inches
beneath sidewalks, floor slabs and private flatwork. Aggregate base courses shall be densified to at least 95
percent relative compaction.

Final design of the floor slab shall be performed by the project structural engineer. Any interior concrete slab-on-
grade floors shall be a minimum of 4 inches thick. Floor slab reinforcement, as a minimum, shall consist of No. 3
reinforcing steel placed on 24-inch-centers in each direction, or flat sheets of 6x6, W4.0xW4.0 welded wire mesh
(WWM). Rolls of WWM are not recommended for use because vertically centered placement of rolled WWM
within a floor slab is difficult to achieve. All reinforcing steel and WWM shall be centered in the floor slab through
the use of concrete dobies or an approved equivalent.

The Washoe County area is a region with exceptionally low relative humidity. As a consequence, concrete flatwork
is prone to excessive shrinking and curling. Concrete mix proportions and construction techniques, including the
addition of water and improper curing, can adversely affect the finished quality of concrete and result in cracking,
curling, and the spalling of slabs. We recommend that all placement and curing be performed in accordance with
procedures outlined by the American Concrete Institute (ACI, 2008) and this report. Special considerations shall
be given to concrete placed and cured during hot or cold weather temperatures, low humidity conditions, and
windy conditions such as are common in the Lemmon Valley area.

Proper control joints and reinforcement shall be provided to minimize any damage resulting from shrinkage, as
discussed below. In particular, crack-control joints shall be installed on maximum 10-foot-centers and shall be
installed to a minimum depth of 25 percent of the slab thickness. Saw-cuts, zip strips, and/or trowel joints are
acceptable; however, saw-cut joints must be installed as soon as initial set allows and prior to the development of
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internal stresses that will result in a random crack pattern. If trowel joints are used in the main living area floor slab,
they will need to be grouted over prior to installation of floor coverings.

Concrete shall not be placed on frozen in-place soils.

Any interior concrete slab-on-grade floors will require a moisture barrier system. Installation shall conform to the
specifications provided for a Class B vapor restraint (ASTM E 1745-97). The vapor barrier shall consist of placing a
10-mil-thick Stego”™ Wrap Vapor Barrier or an approved equal directly on a properly prepared subgrade surface. A
4-inch-thick layer of aggregate base shall be placed over the vapor barrier and compacted with a vibratory plate.

The base layer that overlies the moaisture barrier membrane shall remain compacted and a uniform thickness
maintained during the concrete pour, as its intended purpose is to facilitate even curing of the concrete and
minimize curling of the slab. Extra attention shall be given during construction to ensure that rebar reinforcement
and equipment do not damage the integrity of the vapor barrier. Care must be taken so that concrete discharge
does not scour the base material from the vapor barrier. This can be accomplished by maintaining the discharge
hose in the concrete and allowing the concrete to flow out over the base layer.

Asphalt Concrete

The residential streets within the proposed Lemmon Drive residential development will carry minimal traffic due to
the limited number of lots involved. The Equivalent Single Axle Loading (ESAL) for the residential streets was
estimated in a very conservative manner using the procedure summarized in Table 6 (Traffic Analysis for
Residential Streets).

TABLE 6 - TRAFFIC ANALYSIS FOR RESIDENTIAL STREETS ‘

Design Life 20 Years (7,300 Days)

Maximum Lots <125 per Subdivision

10 Two-Way Trips per Day per Lot (Institute of Transportation Engineers, 2003)

2 Percent Trucks with Truck Factor (T.F.) of 0.52 (Assumed)

Construction Traffic + 20 Trucks per Lot at T.F. = 1.0 (Assumed)

ESAL,, = (7,300)(125)(5)(.02)(:52) + (125)(20)(1.0)

ESAL,, = 47,450 + 2,500 = 49,950

An R-value of 43 was measured in the laboratory testing for the on-site granular soils that will be exposed in the
majority of cuts and will make up the bulk of the structural fill on this project. The minimum calculated structural
section for residential streets in these subdivisions is 3 inches of asphalt concrete overlying 6 inches of Type 2,
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Class B aggregate base (SSPWC, 2012). All aggregate base beneath pavements should be densified to at least 95
percent relative compaction.

If traffic ultimately exceeds the anticipated levels, it may be necessary to reevaluate and overlay the pavement at
some time in the future. We should review any traffic projection reports if and when they become available to
update our pavement design.

Asphalt concrete pavements have been designed for a standard 20-year life expectancy as detailed above. Due to
the local climate and available construction aggregates, a 20-year performance life requires diligent maintenance.
Between 15 and 20 years after initial construction (average 17 years), major rehabilitation (structural overlay or
reconstruction) is often necessary if maintenance has been lax. To achieve maximum performance life,
maintenance must include regular crack sealing, seal coats, and patching as needed. Crack filling is commonly
necessary every year or at least every other year. Seal coats, typically with a Type Il slurry seal, are generally
needed every 3 to 6 years depending on surface wear. Failure to provide thorough maintenance will significantly
reduce pavement design life and performance.

Corrosion Potential

Metal Pipe Design Parameters

Laboratory testing was performed to evaluate the corrosion potential of the soils with respect to metal pipe in
contact with the ground. The results of the laboratory testing indicate that the site foundation soils are not
corrosive to buried metal (American Water Works Association [AWWA], 1999). As a result, metal pipe in contact
with the ground will not require corrosion protection.

Portland Cement Concrete Mix Design Parameters

Soluble sulfate content has been determined for representative samples of the site foundation soils. The sulfate
was extracted from the soil at a 10:1 water to soil ratio in order to assure that all soluble sodium sulfate was
dissolved. The results are reported in milligrams of sulfate per kilogram of soil and can be directly converted to
percent by dividing by 10,000. The percent sulfate in the soil is used to determine the sulfate exposure Class (S)
from the information presented in Table 7 (Sulfate Exposure Class).
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TABLE 7 - SULFATE EXPOSURE CLASS*

Water-Soluble
Sulfate (SO,) in Soil,
Percent by Weight
Not
Applicable SO S0,<0.10
S
Sulfate Moderate ST 0.10<S0,<0.20
Severe S2 0.20<S50,<2.00
Very s3 S0, > 2.00
Severe
*From Table 4.2.1 Exposure Categories and Classes. ACl 318, Buildings Code and
Comments.

The results of the testing (Appendix A) indicate that concrete in contact with the site foundation soils should be
designed for Class SO Sulfate exposure. Therefore, Type Il cement can be used for all concrete work.
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Anticipated Construction Problems

Depending on the season of construction, soft, wet surface soils may make it difficult for construction equipment
to travel and operate. Native granular soils could slough and cave from trench sidewalls, particularly when they

become dry. The site contains isolated areas of clay soils that will require careful inspection to identify and
mitigate.
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Quality Control

Quality Control

All plans and specifications should be reviewed for conformance with this geotechnical report and approved by the
engineer prior to submitting them to the building department for review.

The recommendations presented in this report are based on the assumption that sufficient field testing and
construction review will be provided during all phases of construction. We should review the final plans and
specifications to check for conformance with the intent of our recommendations. Prior to construction, a pre-job
conference should be scheduled to include, but not be limited to, the owner, architect, civil engineer, general
contractor, earthwork and materials subcontractors, building official, and engineer. The conference will allow parties
to review the project plans, specifications, and recommendations presented in this report and discuss applicable
material quality and mix design requirements. All quality control reports should be submitted to and reviewed by
the engineer.

During construction, we should have the opportunity to provide sufficient on-site observation of preparation and
grading, over-excavation, fill placement, foundation installation, and paving. These observations would allow us to
verify that the geotechnical conditions are as anticipated and that the contractor's work is in conformance with the
approved plans and specifications.
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Homeowner’s Responsibilities

Backyards and side yards of the homes may include clays and other unsuitable soils. The developer of this project
will mitigate potentially expansive soils in driveways and exterior concrete walkways during construction. The
homeowner is responsible to mitigate potentially expansive clay soils below any addition flatwork installed by the
homeowner (e.g., concrete and/or paver stone walkways, concrete patios, etc.). Such mitigation would include
over-excavating clay soils to a minimum depth of 2 feet below the flatwork and backfilling the over-excavation with
granular, non-expansive material.

The developer will finish grade the lot to prevent ponding of water adjacent to structural improvements and
provide drainage away from the structure in accordance with local building codes. If the homeowner alters the
drainage present at the time of sale, either by landscaping and/or making improvements on the lot, he/she must
provide drainage away from the structure in accordance with local building codes. If positive drainage is not
provided by the homeowner, differential movement of structural improvements could be experienced and result in
cracking of interior walls and foundations. Wet crawl spaces with standing water could also occur with poor
drainage.

The site is located in an area with active earthquakes in relatively close proximity. While the potential for ground
rupture or liquefaction is minimal, the site does lie within a seismically active region with a high potential for
ground shaking. The recurrence interval for earthquakes along the major active faults in the region is generally
thought to be in the range of 1,000 years or more. The most recent earthquakes in northern Nevada, however,
have occurred along lesser-known faults that seem to represent tectonic plate boundary motion. Approximately 85
percent of this motion is taken up along the San Andreas Fault in California, but as much as 15 percent of the
plate motion appears to be occurring along numerous, smaller strike-slip faults in western Nevada. The realization
that plate boundary faulting extends so far inland is relatively recent, such that the probable recurrence intervals
and magnitudes of the consequent earthquakes are unknown. For this reason, and the general high potential for
ground shaking in this area, homebuyers should be advised to consider purchasing earthquake insurance. Typically
such insurance is of very low cost but has such a high deductible that it is only beneficial during a very large-scale
seismic event.
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Standard Limitations Clause

This report has been prepared in accordance with generally accepted geotechnical practices. The analyses and
recommendations submitted are based on field exploration performed at the locations shown on Plate 1. This
report does not reflect soils variations that may become evident during the construction period, at which time re-
evaluation of the recommendations may be necessary. We recommend our firm be retained to perform
construction observation in all phases of the project related to geotechnical factors to ensure compliance with our
recommendations.

Single-family residential construction results in a complex composite of steel, PCC, lumber and soils. Each element
responds differently to loading and, as a consequence, minor cracking and distortion can occur. Such cracking and
distortion is not in and of itself evidence of the structure failing to meet a reasonable standard or level of
performance, but rather is typical of new residential construction. Repair of such conditions is considered aesthetic
in nature and not a structural defect.

It is anticipated that the site will be graded cut to fill. As such, minor deviations from the recommendations and
assessments presented in this report are anticipated. Fills are to be generated on site using cut-to-fill methods and
will not be purchased from a commercial borrow source. Therefore, the potential exists for soils within the building
pads to fall outside the material limits recommended in this report. Unless these deviations can be proven to be
fundamental to any observed distress or performance issue, such deviations should not be considered a failure to
adhere to the recommendations presented in this report or a design flaw, but should be considered an acceptable
variation in mass grading when on-site materials are used as the fill source. Acceptable performance of such
materials is formulated around the provisions and requirements of the /IRC, as applicable.

This report has been produced to provide information allowing the architect or engineer to design the project. The
owner is responsible for distributing this report to all designers and contractors whose work is affected by
geotechnical aspects. In the event there are changes in the design, location, or ownership of the project from the
time this report is issued, recommendations should be reviewed and possibly modified by the engineer. If the
engineer is not granted the opportunity to make this recommended review, he or she can assume no
responsibility for misinterpretation or misapplication of his or her recommendations or their validity in the event
changes have been made in the original design concept without his or her prior review. The engineer makes no
other warranties, either express or implied, as to the professional advice provided under the terms of this
agreement and included in this report.
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A @ ~lsm | Silty Sand Light brown, slightly moist, medium dense, with an
T = 11 estimated 20% non-plastic fines and 80% fine to coarse sand. o
9 | \Surfacefil. ___________ /
Silty, Clayey Sand Brown, moist, dense, with 25% low plasticity
B 6.4 7 3 fines, 72% fine to coarse sand, and 3% subrounded gravel up to 1/2
4 inch in diameter.
5
6
! ~Silty Sand Brown, moist, dense, with an estimated 30% 7]
8 non-plastic to low plasticity fines and 70% fine to coarse sand.
9
c
@ 10
1 1 i ol o e e e e e e e e e . — — — —— — — — — — —— — — — — t— ——
12
13
LOG OF TEST PIT TP-02
Date Excavated: 7/31/2017 Logged by: DEP
Equipment; Cat416 B Surface Elevation (ft) NA
w Depth to Ground Water. NE
4 74 .
%% ? 5g |2 : ‘%’ Comments: N 4397304 E 257134 UTM NAD83
=3 |28z | se 5% | 38
wZ |p|Ra |2 | & oL | 03 MATERIAL DESCRIPTION
e Silty Sand Light brown to brown, slightly moist, medium dense,
1 with an estimated 20% non-plastic fines and 80% fine to coarse
2 sand.
A
% ;
4
5 1" "Clayey Sand Brown, moist, dense, with an estimated 30% lowto |
= w 6 medium plasticity fines and 70% fine to coarse sand.
7
8
9
10 ~ Silty Sand Brown, moist, dense, with an estimated 0%~~~ """ ]
c 11 non-plastic to low plasticty fines and 70% fine to coarse sand.
R e I e e
13 =
Black Eagle Consulting, Inc. JDS Group, LLC

1345 Capital Blvd., Suite A .
Reno, Nevada 89502-7140 Lemmon Drive Parcels

Phone: (775) 359-6600 Fax: (775) 359-7766 Washoe County, Nevada 2047-01-1 Plate 2




LOG OF TEST PIT TP-03

BEC-TP1 2047011.GPJ LAGNNNO7.GDT 8/24/2017

Date Excavated: 7/31/2017 Logged by: DEP
Equipment: Cat416 B Surface Elevation (ft) NA
W Depth to Ground Water: NE
wh lw|_ |5 Comments: N 4391424 E 257244 UTM NAD83
io [Flo&|F =
== (2152 | 2. 5%
wz [H|RE[S8]| & | a& MATERIAL DESCRIPTION
Clayey Sand Brown, slightly moist to moist, medium dense to
1 dense, with an estimated 25% low to medium plasticity fines and
2 75% fine to coarse sand.
A
3 ~ Clayey Sand Brown to dark brown, slightly moist to moist, dense, |
B & 43 | 18 4 with 25% medium plasticity fines, 71% fine to coarse sand, and 4%
5 subangular gravel up to 1/2 inch in diameter.
6
7
8
— 9 " Clayey Sand Brown, moist, dense, with an estimated 20% lowto =~ |
10 medium plasticity fines and 80% fine to coarse sand.
" o
12 —
13 —
LOG OF TEST PIT TP-04
Date Excavated: 713112017 Logged by: DEP
Equipment: Cat416 B Surface Elevation (ft) NA
w Depth to Ground Water: NE
wie | w a5 £ Comments: N 4391478 E 257256 UTM NADS83
= o T I
a2 z|4s|(h Ea |
53 |Z|83 |28 5f | &8
vz |G| E [S2] & o€ [ 63 MATERIAL DESCRIPTION
Silty Sand Brown, slightly moist to moist, medium dense to dense,
1 with an estimated 20% non-plastic fines and 80% fine to coarse
2 sand.
A 3
4
5
a " Silty Sand Light brown, moist, dense, with an estimated 15% ~ |
= 7 non-plastic fines and 85% fine to coarse sand.
8
9
A o e e B e T A B L S R et it e
11 -
12 —
13—
Black Eagle Consulting, Inc. JDS Group, LLC

1345 Capital Blvd., Suite A .
Reno, Nevada 89502-7140 Lemmon Drive Parcels

Phone: (775) 359-6600 Fax: (775) 359-7766 Washoe County, Nevada 2047-01-1 Plate 2




LOG OF TEST PIT TP-05

BEC-TP1 2047011.GPJ LAGNNNO7Y.GDT 8/24/2017

Date Excavated: 713112017 Logged by: DEP
Equipment: Cat416 B Surface Elevation (ft) NA
w Depth to Ground Water: NE
%% § L 5 - % Comments: N 4391635 E 257275 UTM NAD83
S= = | % | @ E e
=2 4 = ©
52 |3|82 (98| - | 48 | & MATERIAL DESCRIPTION
= ,@ ¥ Clayey Sand with Gravel (Fill) Brown, slightly moist to moist,
1 e’ medium dense, with an estimated 20% low to medium plasticity
2 77777 fines, 60% fine to coarse sand, and 20% angular to subangular !’
77| \gravel up to 3 inches in diameter. Fill material._ _ J
3 / Clayey Sand Brown, moist, dense, with an estimated 35%
4 7 medium to high plasticity fines and 65% fine to coarse sand.
B 5
6 " Silty Sand Brown, moist, dense, with an estimated 20% |
7 non-plastic to low plasticity fines and 80% fine to coarse sand.
8
9
c
10
11
12 o e e T T T T T TR S T T T T R T
13 —
LOG OF TEST PIT TP-06
Date Excavated: 7/31/2017 Logged by: DEP
Equipment: Cat416 B Surface Elevation (ft) NA
w Depth to Ground Water: NE
W | w = | & = Comments: N 4391544 E 257357 UTM NAD83
zs (525 = | Z
=5 |25z 3¢ 5% | £ 8
oz |F|e8|s8| a | a€ [ 69 ___MATERIAL DESCRIPTION
AT EESCE_ Clayey Sand (Fill) Brown to dark brown, slightly moist, dense, with
1 <l |y an estimated 45% medium to high plasticity fines and 55% fine to ,,"
2 | \coarsesand. Fill material. _ _ _ _ _ ___ _____________ J
Silty Sand Brown, slightly moist to moist, dense, with an
B @ 3 estimated 15% non-plastic fines and 85% fine to coarse sand.
4
5
6
7
8
s i o
10 Silty Sand Brown to dark brown, moist to very moist, dense, with
c 11 an estimated 15% non-plastic fines and 85% fine to coarse sand.
12
13 =

Black Eagle Consulting, Inc.
1345 Capital Blvd., Suite A
Reno, Nevada 89502-7140
Phone: (775) 359-6600 Fax: (775)

JDS Group, LLC
Lemmon Drive Parcels
359-7766 Washoe County, Nevada 2047-01-1 Plate 2




LOG OF TEST PIT TP-07

Date Excavated: 7/31/2017 Logged by: DEP
Equipment: Cat416 B Surface Elevation (ft) NA
w Depth to Ground Water. NE
4i |ulo g |2 - S Comments: N 4391351 E 257288 UTM NAD83
=5 12152 |82 YREE
vz |28 |38 & | 88 | 689 MATERIAL DESCRIPTION
cild | Silty Sand Brown, slightly moist to moist, medium dense to dense,
1 with an estimated 20% non-plastic fines and 80% fine to coarse
2 sand.
3
4
A
Vi 5
6 ______________________________
W Silty Sand Brown, moist, dense, with an estimated 15% |
B w 8 non-plastic to low plasticity fines and 85% fine to coarse sand.
9
10
11
12 e
13 —
LOG OF TEST PIT TP-08
Date Excavated: 713112017 Logged by: DEP
Equipment; Cat416 B Surface Elevation (ft) NA
w Depth to Ground Water: NE
Wl |w|,. = = £ Comments: N 4391269 E 257233 UTM NAD83
ag ([glwel|lkE = -
=3 = g 2 g'.‘; %8 | 29
wz |H|128 |32 & oL | 69 MATERIAL DESCRIPTION
% 7 / 7] Clayey Sand Brown to dark brown, slightly moist to moist, dense,
1 —//sc/7 with an estimated 25% medium to high plasticity fines and 75% fine
2 77 to coarse sand.
3 " Poorly Graded Sand with Silt Light brown to brown, moist, dense™ |
B to very dense, with an estimated 10% non-plastic fines and 90%
4 fine to coarse sand.
5
6
7 e
8 el
g -
10
11 —
12, =
13 =

BEC-TP1 2047011.GPJ LAGNNNO7.GDT 8/24/2017

Black Eagle Consulting, Inc.
1345 Capital Blvd., Suite A
Reno, Nevada 89502-7140

Phone: (775) 359-6600 Fax: (775) 359-7766 Washoe County, Nevada 2047-01-1 Plate 2

JDS Group, LLC
Lemmon Drive Parcels




BEC-TP1 2047011.GPJ LAGNNNO7.GDT 8/24/2017

LOG OF TEST PIT TP-09

Date Excavated: 7/31/2017 Logged by: DEP
Equipment; Cat416 B Surface Elevation (ft) NA
" Depth to Ground Water: NE
wk w as | & = Comments: N 4391293 E 257191 UTM NAD83
ao |F|BE|F - T
e = 82 | 5s 5% | 29
wz |5|ed €| a | o€ [ 63 [ MATERIAL DESCRIPTION
o Silty Sand Brown, slightly moist to moist, medium dense to dense,
1 with 23% non-plastic fines, 75% fine to coarse sand, and 2%
2 subrounded gravel up to 3/8 inch in diameter.
- @ 37 | NP
3
4
6 " Silty Sand Reddish brown, moisf, dense, with an estimated 30% ~ |
5 w 6 non-plastic fines and 70% fine to coarse sand.
-
8
9
10
T S e e e e o e e T T T T T T T T T T T S T ]
12 —
13 —
LOG OF TEST PIT TP-10
Date Excavated: 7/31/2017 Logged by: DEP
Equipment: Cat416 B Surface Elevation (ft) NA
w Depth to Ground Water: NE
wl (wl,. |5 ©  Comments: N 4391239 E 257180 UTM NADS83
zo [Zloe|F z B
=5 = ¢z |8z 8% | 28
wz |H|RE || & | o€ | 68 MATERIAL DESCRIPTION
Y Clayey Sand Brown to dark brown, slightly moist to moist, dense,
A 1 7 with an estimated 35% medium to high plasticity fines and 65% fine
2 /) tocoarsesand.
5 " Silty Sand Brown, slightly moist fo moist, dense, withan ~ |
B V) estimated 15% non-plastic fines and 85% fine to coarse sand.
4
9 ~ Silty Sand Light brown, moist, dense, with an estimated 25% ~ |
6 non-plastic fines and 75% fine to coarse sand.
c 7
8
9
10 _______________________________________
11—
12 —
18 -~
Black Eagle Consulting, Inc. JDS Group, LLC

1345 Capital Blvd., Suite A .
Reno, Nevada 89502-7140 Lemmon Drive Parcels

Phone: (775) 359-6600 Fax: (775) 359-7766 | Washoe County, Nevada 2047-01-1 Plate 2




LOG OF TEST PIT TP-11

Date Excavated: 7/31/2017 Logged by: DEP
Equipment: Cat416 B Surface Elevation (ft) NA
w Depth to Ground Water: NE
wih (wl_ 1|5 ©  Comments: N 4391430 E 257157 UTM NADS83
oo ([Flué|E = B
=3 = S = gfa‘ 5% | 29
sz |F|RE|s€| & | o€ | 69 MATERIAL DESCRIPTION
| Silty Sand Brown, slightly moist to moist, dense, with an
1 estimated 30% non-plastic fines and 70% fine to coarse sand. Thin
2 fill layer at the surface.
A
3
4
5 Clayey Sand Brown, moist, dense, with an estimated 25% low to
6 medium plasticity fines and 75% fine to coarse sand.
7
B 8
9
10
L e e e
12
18 =
LOG OF TEST PIT TP-12
Date Excavated: 7/31/2017 Logged by: DEP
Equipment: Cat416 B Surface Elevation (ft) NA
w Depth to Ground Water: NE
o o [&] Fi
§$ éJ 58| P . E Comments: N 4391441 E 257722 UTM NAD83
=2 5|8z |8~ T
vz |8 |=2| & ol | 69 MATERIAL DESCRIPTION
c2 il Poorly Graded Sand with Silt Brown, slightly moist to moist, loose
1 to dense, with an estimated 10% non-plastic fines and 90% fine to
e @ 2 coarse sand.
3
4 Silty Sand Brown, moist, dense, with an estimated 20%
5 non-plastic fines and 80% fine to coarse sand.
6
B
Vi 7
8
9
10
11
12
13 —

BEC-TP1 2047011.GPJ LAGNNNO7.GDT 8/24/2017

Black Eagle Consulting, Inc.
1345 Capital Blvd., Suite A
Reno, Nevada 89502-7140

Phone: (775) 359-6600 Fax: (775) 359-7766 Washoe County, Nevada 2047-01-1 Plate 2

JDS Group, LLC
Lemmon Drive Parcels




LOG OF TEST PIT TP-13

BEC-TP1 2047011.GPJ LAGNNNO7.GDT 8/24/2017

Date Excavated: 7/31/2017 Logged by: DEP
Equipment: Cat416 B Surface Elevation (ft) NA
= Depth to Ground Water. NE
wE lagle w5 ©  Comments: N 4392432 E 257657 UTM NAD83
io |FlL 2|k T &
=35 2|8z | 3= L | g0
oz |S(e¥ |38 & oL o 9 MATERIAL DESCRIPTION
~I1}] Poorly Graded Sand with Silt Brown, slightly moist to moist,
A @ 1 —| SP-SM| medium dense to dense, with an estimated 10% non-plastic fines
o folld| and90%finetocoarsesand. _ _ __ _ ______________ =
: | Silty Sand Brown, moist, dense, with an estimated 20%
8 = non-plastic fines and 80% fine to coarse sand.
4 —
B % 5 -
6 -
7 —
8 —
g -
10 =~
11 =
12 e e e e e e e e
18 =
LOG OF TEST PIT TP-14
Date Excavated: 7131/2017 Logged by: DEP
Equipment: Cat416 B Surface Elevation (ft) NA
w Depth to Ground Water: NE
wiE (wl_ |5 2  Comments: N 4392467 E 257649 UTM NAD83
oo (§lw & | F £ x
=3 |2(5z | 8g 5% | 28
wz |H|28 |22 & oL | 69 _ MATERIAL DESCRIPTION
- 0 Silty Sand Brown, slightly moist to moist, medium dense to dense,
2.8 Hp 1 with 20% non-plastic fines, 75% fine to coarse sand, and 5%
2 subangular to subrounded gravel up to 1/2 inch in diameter.
3
4 1~ Poorly Graded Sand with Siit Brown, slightly moist fo moist, |
5 medium dense to dense, with an estimated 10% non-plastic fines
6 and 90% fine to coarse sand.
B 4]
7
8
9
10
11
12
R e e e
Blackgaglel%?ngultsi)ngt, Ir;\c. JDS Group, LLC
1oanCapial B, sl Lemmon Drive Parcels

Reno, Nevada 89502-7140
Phone: (775) 359-6600 Fax: (775) 359-7766 Washoe County, Nevada 2047-01-1 Plate 2




LOG OF TEST PIT TP-15

BEC-TP1 2047011.GPJ LAGNNNO7.GDT 8/24/2017

Date Excavated: 7/31/2017 Logged by: DEP
Equipment; Cat416 B Surface Elevation (ft) NA
w Depth to Ground Water: NE
ﬁﬁ 4le g :’:,f " % Comments: N 4392533 E 257608 UTM NAD83
=3 1215z | 82 55 | £8
vz G852 & | 62 | 69 MATERIAL DESCRIPTION
e Silty Sand Brown, slightly moist to moist, loose to dense, with an
1 estimated 25% non-plastic fines and 75% fine to coarse sand.
2
AW 3
4
5 1~ Poorly Graded Sand with Silt Brown, moist, dense, withan |
6 estimated 10% non-plastic fines and 90% fine to coarse sand.
7
8
9
10
B
11
R e e B .
13 —
LOG OF TEST PIT TP-16
Date Excavated: 7/31/2017 Logged by: DEP
Equipment: Cat416 B Surface Elevation (ft) NA
w Depth to Ground Water. NE
wie | w al 5 9 Comments: N 4392510 E 257603 UTM NAD83
o |ZIBE|E - T
=5 215z | 85 TREE
sz |SISE|[Z8]| & oL | 69 MATERIAL DESCRIPTION
ik Poorly Graded Sand with Silty Brown to dark brown, slightly moist
1 to moist, medium dense to dense, with an estimated 10%
2 non-plastic fines and 90% fine to coarse sand.
= 3
4 1™ Poorly Graded Sand with Siit Cight brown to green, moist, dense, |
5 with and estimated 10% non-plastic fines and 90% fine to coarse
6 sand.
-
B 8
9
10
11 S
12 —
13 —
Black Eagle Consulting, Inc. JDS Group, LLC

1345 Capital Blvd., Suite A .
Reno, Nevada 89502-7140 Lemmon Drive Parcels

Phone: (775) 359-6600 Fax: (775) 359-7766 Washoe County, Nevada 2047-01-1 Plate 2




BEC-TP1 2047011.GPJ LAGNNNO7.GDT 8/24/2017

LOG OF TEST PIT TP-17
Date Excavated: 7131/2017 Logged by: DEP
Equipment: Cat416 B Surface Elevation (ft) NA
w Depth to Ground Water. NE
wik lwl. =5 € Comments: N 4392619 E 257441 UTM NAD83
oo |§g|lw & |k = i
=3 = S = 0537; %8 | 29
sz |5|RE |32 & | o€ | 68 MATERIAL DESCRIPTION
l=q| Silty Sand Brown to dark brown, slightly moist to moist, medium
1 dense to dense, with an estimated 25% non-plastic fines and 75%
A @ 2 fine to coarse sand.
3 " “Silty Sand White to light brown, moist, dense, with an estimated =~ |
4 35% non-plastic fines, 60% fine to coarse sand, and 5% angular
B @ 5 gravel up to 1 inch in diameter.
6
7
8 1~ Poorly Graded Sand with Silt Light brown, moist, dense, withan ~ |
9 estimated 10% non-plastic fines, 85% fine to coarse sand, and 5%
C 10 angular gravel up to 1 inch in diameter.
I e e e e
12 -
18 =
LOG OF TEST PIT TP-18
Date Excavated: 73112017 Logged by: DEP
Equipment; Cat416 B Surface Elevation (ft) NA
il Depth to Ground Water: NE
w B = L2 . N 4392639 E 257487 UTM NAD83
Eé Q E g E = I Comments 5
S |2|loz | 6= oG
52 [3/88|98| = | 48 | & MATERIAL DESCRIPTION
/ /7] Clayey Sand Brown to dark brown, slightly moist to moist, dense,
= 84 | 20 1 S with 34% medium plasticity fines and 66% fine to coarse sand.
3 Poorly Graded Sand with Clay Light brown, moist, dense, with an
4 estimated 10% low plasticity fines and 90% fine to coarse sand.
5
6
B
Vi 7
8
9
10
11
12
13
Black Eagle Consulting, Inc. JDS Group, LLC
1345 Capital Blvd., Suite A .
Reno, Nevada 89502-7140 Lemmon Drive Parcels
Phone: (775) 359-6600 Fax: (775) 359-7766 Washoe County, Nevada 2047-01-1 Plate 2




LOG OF TEST PIT TP-19

1345 Capital Blvd., Suite A .
Reno, Nevada 89502-7140 Lemmon Drive Parcels

Phone: (775) 359-6600 Fax: (775) 359-7766 Washoe County, Nevada 2047-01-1 Plate 2

Date Excavated: 7/31/2017 Logged by: DEP
Equipment: Cat416 B Surface Elevation (ft) NA
i Depth to Ground Water: NE
wi |wl, =5 2  Comments: N 4392667 E 257550 UTM NAD83
a0 |g|lue|F £ &
=3 = $=|3< 8% | 29
vz |28 |22 & oL | 63 _ MATERIAL DESCRIPTION
j/ 7] Clayey Sand Brown to dark brown, slightly moist to moist, dense,
1 =772/ with an estimated 40% medium to high plasticity fines and 60% fine
A @ 2 _y/ 77| to coarse sand.
3 777 Silty Sand Light brown, moist, dense, with an estimated 35% |
4 - non-plastic to low plasticity fines and 65% fine to coarse sand.
5 —
6 —
B [\% 7
8
9
10
1 =
12 —
13 —
LOG OF TEST PIT TP-20
Date Excavated: 713112017 Logged by: DEP
Equipment: Cat416 B Surface Elevation (ft) NA
W Depth to Ground Water: NE
wk lul_ |5 4 Comments: N 4392638 E 257636 UTM NADS3
im [F|lo & | F £ T
=z 512 |2 55 | 29
sz |G|18E | 22| & e | 69 MATERIAL DESCRIPTION
Tl Silty Sand Reddish brown, slightly moist to moist, medium dense
1 to dense, with an estimated 20% non-plastic fines and 80% fine to
2 coarse sand.
3
A 4
5
6 "~ Silty Sand Brown, moist, dense, with an estimated 25% |
g non-plastic fines and 75% fine to coarse sand.
c| B @ 8
N g |” "Sandy Siit Grayish green, moist, sfiff to very sfiff, withan =~~~ ]
8¢ 10 estimated 55% low plasticity fines and 45% fine to coarse sand.
5 11
§ R I e e I o
15}
§ Black Eagle Consulting, Inc. JDS Group, LLC
z
@




USCS CHART 2047011.GPJ US LAB.GDT 8/24/2017

SOIL CLASSIFICATION CHART EXPLORATION SAMPLE TERMINOLOGY

SYMBOLS TYPICAL Sample Type Sample Symbol Sample Code
BGR DINTSIDNE GRAPH [LETTER| DESCRIPTIONS
G i | rsememomes s Auger cutings [ ] Auger
GRAVEL GRAVELS FINES
GR.:SEDLLY (UITTLE OR NO FINES) B ( Gp Eﬁ?ﬁf’f‘&ﬁ’;ﬂ.ﬁ:ﬁéﬁmm Bulk (Grab) Sample Grab
SOILS OR HO FINES
Modified California E MC
gﬁ)}i\lﬁsé% —— Gm:&IEI:I_SSWITH GM g:tﬁ*mv:g GRAVEL - SAND - Sampler
SOILS OF COARSE
;:ﬁ;lngg OhND. | {APPRECIABLE AMOUNT GC CLAYEY GRAVELS, GRAVEL - SAND - Shelby Tube . SHor ST
4 5IEVE GF FINES) CLAY MIXTURES
Standard Penetration g SPT
SW WELL-GRADED SANDS, GRAVELLY Test
CLEAN SANDS SANDS, LITTLE OR HO FINES
SAND
MORE TIAN bU% AND (LITTLE OR NO FINES) Split Spoon g SS
LDAF.R";‘ELE"::;:TJO SANDY S P Z:ﬁé&gm?j#&sbn N
200 SIEVE SIZE S0OILs FINES
No Sample D
M sano-
el L
FRACTION v
WO 4SIEVE lemecneie 1 sc | saversmossmo-c GRAIN SIZE TERMINOLOGY
ML, €ANDS, ROCK FLOUR, SILTY OR Component of Sample Size Range
e e _
IHORGANIC CLAYS OF LOW 10 Boulders Over 12 in. (300mm)
S vauio LT CLi | e i et
FINE AND LESS THAN £0 e d Cobbles 12in.to 3in.
GRAINED |  cuvs S RS (300mm to 75mm)
SO"—.S ORGANIC SILTS AND ORGANIC
OL SILTY CLAYS OF LOW PLASTICITY G{a\,‘el 3 In to ﬂ Sleve
IHORGAHIC SILTS, MICACEOUS OR (75mm to 4.75mm)
MH DIATOMACEOUS FINE SAND OR
MRS THAN 5084 SILTY SOLS Sand # 4 to #200 sieve
7 ; :
ﬁgﬂ?;zl;ﬁ';EE s;;.l: LIQUID LIMIT / CH INGRGANIC CLAYS OF HIGH (4 75mm to 0 074mm}
i GREATER THAN 50 "“"4 LAY Silt or Clay Passiﬂr!% #200 sieve
OH CRGANIC CLAYS OF MEDIUM TO (0. Ammy
HIGH FLASTICITY, CRGANIC SILTS
e PT | ream s s souswmy RELATIVE DENSITY OF GRANULAR SOILS
N - Blows/ft Relative Density
FILL MATERIAL —_— FILL MATERIAL, NON-NATIVE
0-4 Very Loose
NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL 5-10 Loose
CLASSIFICATIONS.
11-30 Medium Dense
' 31-50 Dense
PLASTICITY CHART greater than 50 Very Dense
60 ” e
\;G) < /
_— e e
o = ‘\9/ ) y CONSISTENCY OF COHESIVE SOILS
2 w
& a0l ‘}0‘2" // Unconfined Compressive .
g N Strength, psf N - Blows/ft Consistency
z 1 €9 71
e 30— Ao /’ less than 500 0-1 Very Soft
2l ~ A5 500 - 1,000 2-4 Soft
6o AT MHoR OF
OR
< P4 C’/ 1,000 - 2,000 5-8 Firm
=k e 2,000 - 4,00 9-15 Stiff
7 ,000 - 4,000 = ti
a MLOIR O}
00 101520 30 a0 50 60 70 80 90 100 110 4,000 - 8,000 =30 Very Stiff
8,000 - 16,000 31-60 Hard

LIQUID LIMIT (LL)

FOR CLASSIFICATION OF FINE-GRAINED SOILS AND greater than 16,000 greater than 60 Very Hard
FINE-GRAINED FRACTION OF COARSE-GRAINED SOILS

USCS Soil Classification Chart

Black Eagle Consulting, Inc.

1345 Capital Blvd., Suite A
Reno, Nevada 89502-7140 )
Telephone: (775) 359-6600 Location: Washoe County, Nevada

Fax: (775) 359-7766 Project Number: 2047-01-1  Plate: 3

Project: Lemmon Drive Parcels




U.S. SIEVE OPENING IN INCHES I U.S. SIEVE NUMBERS | HYDROMETER
6 4 3 2 15 1 1/2 3 4 6 310 1416 20 30 40 50 60 100140200
100 T 17 w‘!&* T T M T 1T T T T
: : A N : :
95 : : ;
z 5 NN
9 ; z z
8 g
80 i\\
% \ \
 ©
x 5 : : :
§ 60 z z z z \
> 55 : : : :
o : : : :
2 : : _ :
n 50 : \h
L : : ;
2% z z N\
8 40 g » . ..
w . : ; H
o . x : ;
35 ; ] : ‘K (&)
so T AR
25 ; f }
20 A
15
10
5
D . F : ) 5
100 10 0.1 0.01 0.001
GRAIN SIZE IN MILLIMETERS
COBBLES GRAVEL_ .SAND - SILT OR CLAY
coarse [ fine coarse ' medium | fine
Specimen Identification USCS Classification LL| PL{PI | Cc | Cu
@| TP-01 3.0’ SILTY, CLAYEY SAND (SC-SM) 21| 14| 7
x| TP-03 4.0' CLAYEY SAND (SC) 31| 13|18
A| TP-09 2.0 SILTY SAND (SM) NP|{ NPNP
*| TP-14 0.5' SILTY SAND (SM) NP| NP|NP
©| TP-18 1.00 CLAYEY SAND (SC) 34| 14|20
[Specimen Identification D100 D60 D30 D10 MC % |%Gravel| %Sand | %Silt | %Clay
Io TP-01 3.0 19 0.722 0.112 6.4 2.5 721 25.4
x| TP-03 4.0’ 19 0.804 0.124 4.3 3.8 711 25.2
A| TP-09 2.0' 12.5 0.722 0.13 3.7 2:3 74.6 231
*| TP-14 0.5' 19 0.885 0.16 2.9 4.4 75.3 20.3
®©| TP-18 1.0' 9.5 0.265 8.4 0.2 65.5 34.4

Black Eagle Consulting, Inc. GRAIN SIZE DISTRIBUTION
1345 Capital Blvd., Suite A P :

Reno, Nevada 89502-7140 F'I'Oje(.}'t. Lemmon Drive Parcels

Telephone: (775) 359-6600 Location: Washoe County, Nevada

Fax: (775) 359-7766 Project Number: 2047-01-1 Plate: 43

US GRAIN SIZE2 2047011.GPJ US LAB.GDT 8/24/2017




60 //
50 %
P /
L
A pd
S 40
] /
I
c /
i 80 <
Y /
|
N 20 2 -
D @ /
E
X /
10
e s g (R
DU 20 40 60 80 100
Specimen Depth in Feet. LIQUID LIMIT
Specimen Identification LL | PL| PI [Fines|USCS Classification
@ TP-01 B 3.0 21|14 7 25 |SILTY, CLAYEY SAND (SC-SM)
x| TP-03 B 4.0'| 31| 13| 18| 25 |CLAYEY SAND (SC)
A TP-09 A 2.0'| NP | NP| NP | 23 |SILTY SAND (SM)
*| TP-14 A 0.5'| NP|NP|NP| 20 |SILTY SAND (SM)
®| TP-18 A 1.0'| 34 | 14 | 20 | 34 |CLAYEY SAND (SC)

US ATTERBERG LIMITS 2047011.GPJ US LAB.GDT 8/24/2017

Black Eagle Consulting, Inc.
1345 Capital Blvd., Suite A

Reno, Nevada 89502-7140
Telephone: (775) 359-6600
Fax: (775) 359-7766

ATTERBERG LIMITS RESULTS
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Silver State Labs-Reno
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Analytical Laboratories Renos NV 89502

. Sierra Environmental Monitoring (775) 857-2400 FAX: (888) 398-7002
www.ssalabs.com

Analytical Report
Workorder#: 17080221
Date Reported: 8/9/2017

Client: BLACK EAGLE CONSULTING, INC
Project Name: 2047-01-1 TP-18A
PO #: 2047-01-1

Sampled By: D. Pelham

Laboratory Accreditation Number: NV015/CA2990

Laboratory ID Client Sample ID Date/Time Sampled Date Received
17080221-01 2047-01-1 TP-18A 07/31/2017 0:00 8/3/2017

Date/Time  Data
Parameter Method Result Units PQL Analyst Analyzed  Flag
Oxidation-Reduction Potential SM 25808 528 mV LRB 08/04/2017 9:39
pH SW-846 9045D 6.43 pH Units LRB 08/04/2017 14:59
pH Temperature SW-846 9045D 22.0 °C LRB 08/04/2017 14:59
Resistivity EPA 120.1 59000 Ohms-cm LRB 08/04/2017 9:14
Sulfate EPA 300.0 <10 mg/Kg 10 JF 08/05/2017 3:35
Sulfide AWWA C105 Negative POSINEG LRB 08/03/2017 16:55
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1 Introduction

1.1 Purpose of Analysis.
The purpose of this analysis is to investigate the expected sanitary sewer flows from the
proposed residential subdivision tentative map for the Lemmon Valley Heights (LVH) project.

1.2 Project Location and Site Description.

The parcels for the LVH project total approximately 128.5 acres. The site is located on the ends
of Patrician Drive, Kess Way, Palace Drive and the southwest corner of Deodar Way and Estates
Road in Washoe County, Nevada. The project is situated within portions of Sections 34 and 35,
Township 21 North, Range 19 East M. D. B. & M., and consists of Washoe County Assessor’s
Parcel Numbers (APNs) 080-635-01, 080-635-02, 080-730-21, 080-730-35 and 552-210-07. The
project area is bound to the north by existing homes, Lemmon Drive and undeveloped private
property, to the west by existing homes and large parcel tracts of 40+ acres, to the east and
south by BLM land, the south by large parcel tracts of 40+ acres. Reference Exhibit 1 in
Appendix A for a site vicinity map. The project parcels are currently vacant.

1.3 Project Description.

The proposed project for Lemmon Valley Heights is planned for 206 single family residential
units. This project will have common open space areas and public streets. The open space
common areas and associated drainage improvements will be maintained by a Homeowner’s
Association. All sanitary sewer and storm drain mains within the public right of way will be
owned and maintained by Washoe County.

2 Proposed Alignment and Quantity of Service

2.1 Proposed Wastewater Collection System.

The proposed sanitary sewer collection system will consist of 8” dia. mains that will collect the
flow throughout the project. These flows will be directed to the existing sanitary sewers in
Patrician Drive, Kess Way, Palace Drive and Lemmon Drive. Please reference the Sewer Exhibit
in Appendix A for a layout of the site and proposed sewer mains.

2.2 Estimated Peak Sewage Flows.

Calculations for the design of the sewer system were performed in accordance with the
Washoe County Community Services Department Gravity Sewer Collection Design Standards
dated March 2016. The average single family residential flow factors for Washoe County is 270
gallons per day with a minimum peaking factor of 3 for 8 inch mains.

The following table summarizes the methodology employed to calculate the peak daily flows
for the residential subdivision.



Gallons/Day  |Peak Flow [Peak Flow
Contributing Area |Units |Peaking Factor |(gpd) (gpd) (cfs)
Total - SFR 206 |3 270 166,860 [0.2582

2.3 Existing Sewer Mains.

There are existing 8” sewer mains located at the existing ends of Palace Drive, Kess Way and
Patrician Drive. These mains direct flow down grade to the existing truck main in Lemmon
Drive. This truck main flows east along Lemmon Drive until the intersection of Palace and
Lemmon Drive. From here the flow is directed north the Washoe County Treatment plant in
Lemmon Valley.

The flows from the southwest portion of the Lemmon Valley Heights project will be routed
through the existing gravity sewer mains to the Washoe County plant. The flows from the
northeast portion of the project will be collect and routed through a new main in Deodar Way
to Lemmon Drive. From here the flows will be carried in a new main that will connect to the
existing system at the intersection of Palace and Lemmon Drives.

2.4 Proposed Sewer Analysis.
The proposed on-site sewer systems shall have a minimum pipe slope of 0.40%. The flows from
the proposed project will be directed to the existing sanitary sewer in Lemmon

3 Conclusion

The proposed on-site sewer collection system shall be designed to have the capacity to handle
the proposed developed sewage design flows. The existing downstream collection system has
adequate capacity for the additional flows. However, there are some uncertainties to the
amount of treatment capacity available, and the future of, the existing Washoe County
Treatment Plant.

At this time, there is capacity at the existing treatment plant for some, if not all, of the
proposed residences. This capacity depends on how fast this project moves through final
design and construction. This capacity is also dependent upon any other developments that
may be routed to the treatment plant now or in the future. In addition, there are a few other
factors affecting final analysis and capacity calculations at the existing plant.

It is Manhard’s understanding that addition capacity is going to be made available at the County
plant with improvements to the adjacent City of Reno collection and pump station system at
Buck Drive. However, we are told that this project is temporarily on hold for the time being.
Therefore, we are confident that there is existing capacity now for this project and that
additional capacity will be available at some point in the future for this project and others to be
served. We also understand that the pace of development will be regulated by the availability
of capacity and portions of this project may have to wait for the capacity to be available before
proceeding to final construction of homes.
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LEMMON VALLEY SUBDIVISION
TRAFFIC STUDY

EXECUTIVE SUMMARY

The proposed Lemmon Valley Subdivision will be located in Washoe County, Nevada. The project
sites are generally located southeast of Lemmon Drive, south of Deodar Way and west of Estates
Road. The project sites are currently undeveloped land. The purpose of this study is to address the
project's impact upon the adjacent street network. The Lemmon Drive/Patrician Drive intersection
and the Lemmon Drive/Deodar Way intersection have been identified for AM and PM peak hour
capacity analysis for the existing, existing plus project, 2026 base and 2026 base plus project
scenarios.

The proposed Lemmon Valley Subdivision will consist of the construction of a total of 209 single
family detached homes. The northerly site will contain 90 dwelling units and the southerly site
will contain 119 dwelling units. Access to the northerly site will be provided from accesses on
Deodar Way and Estates Road via Lemmon Drive. Access to the southerly site will be provided
from the extensions of Patrician Drive, Kess Way and Palace Way via Lemmon Drive. The project
is anticipated to generate 1,990 average daily trips with 157 trips occurring during the AM peak
hour and 209 trips occurring during the PM peak hour.

Traffic generated by the proposed Lemmon Valley Subdivision will have some impact on the
adjacent street network. The following recommendations are made to mitigate project traffic
impacts.

It is recommended that any required signing, striping, or traffic control improvements comply with
Washoe County requirements.

It is recommended that the segment of Deodar Way adjacent to the site and all internal subdivision
streets be constructed per Washoe County standards.

SOLAEGUI ENGINEERS, LTD.
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INTRODUCTION

STUDY AREA

The proposed Lemmon Valley Subdivision will be located in Washoe County, Nevada. The project
sites are generally located southeast of Lemmon Drive, south of Deodar Way and west of Estates
Road. Figure 1 shows the approximate location of the sites. The purpose of this study is to address
the project's impact upon the adjacent street network. The Lemmon Drive/Patrician Drive
intersection and the Lemmon Drive/Deodar Way intersection have been identified for AM and PM
peak hour capacity analysis for the existing, existing plus project, 2026 base and 2026 base plus
project scenarios.

EXISTING AND PROPOSED LAND USES

The project sites are currently undeveloped land. Adjacent properties generally include undeveloped
land except for an existing subdivision located north of the southerly project site and west of the
easterly project site. The Lemmon Valley Subdivision will consist of the construction of a total of
209 single family detached homes. The northerly site will contain 90 dwelling units and the
southerly site will contain 119 dwelling units. Access to the northerly site will be provided from
accesses on Deodar Way and Estates Road via Lemmon Drive. Access to the southerly site will be
provided from the extensions of Patrician Drive, Kess Way and Palace Way via Lemmon Drive.

EXISTING AND PROPOSED ROADWAYS AND INTERSECTIONS

Lemmon Drive is a two-lane roadway with one through lane in each direction in the vicinity of the
site. The posted speed limit changes from 45 miles per hour to the north and 35 miles per hour to the
south approximately 1,000 feet north of Patrician Drive. Roadway improvements generally include
graded shoulders with white edgelines and a yellow centerline. Asphalt pedestrian paths exist on
both sides of the street south of Patrician Drive and on the east side of the street north of Patrician
Drive. The Regional Transportation Commission’s (RTC) 2035 Regional Transportation Plan
indicates that Lemmon Drive is planned to be widened to four lanes from Limber Pine Drive to
Deodar Way in the 2023 to 2035 timeframe.

Patrician Drive is a two-lane roadway with one through lane in each direction east and west of
Lemmon Drive. The speed limit is posted for 25 miles per hour. Roadway improvements generally
include paved travel lanes with graded shoulders.

Deodar Way is a paved two-lane roadway with one lane in each direction from Lemmon Drive to
approximately 65 feet to the east where it becomes a dirt roadway. The speed limit is not posted. It
is anticipated that Deodar Way will be paved adjacent to the site with development of the project.

SOLAEGUI ENGINEERS, LTD. 4
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The Lemmon Drive/Patrician Drive intersection is an unsignalized four-leg intersection with stop
sign control at the east and west Patrician Drive approaches. The north Lemmon Drive approach
contains one left turn lane, one through lane, and one right turn lane. The south Lemmon Drive
approach contains one left turn lane and one shared through-right turn lane. The east and west
Patrician Drive approaches each contain one shared left turn-through-right turn lane. Pedestrian
crosswalks exist at the north, east and west approaches. A pedestrian activated crossing flasher
exists for the Lemmon Drive crossing.

The Lemmon Drive/Deodar Way intersection is an unsignalized three-leg intersection with stop sign
control at the east approach. The north approach contains one shared left turn-through lane. The
south approach contains one shared through-right turn lane. The east approach contains one shared
left turn-right turn lane.

TRIP GENERATION

In order to assess the magnitude of traffic impacts of the proposed development on the adjacent
street network, trip generation rates and peak hours had to be determined. Trip generation rates were
obtained from the Ninth Edition of ITE Trip Generation (2012) for Land Use 210 “Single Family
Detached Housing”.

The proposed Lemmon Valley Subdivision will consist of the construction of a total of 209 single
family detached homes. The northerly site will contain 90 dwelling units and the southerly site
will contain 119 dwelling units.

Trip generation was calculated for the weekday peak hours occurring between 7:00 AM and 9:00
AM and 4:00 PM and 6:00 PM, which correspond to the peak hours of adjacent street traffic. Table
1 shows a summary of the average weekday traffic (ADT) volumes and weekday peak hour
volumes generated by the project.

TABLE 1
TRIP GENERATION
AM PEAK HOUR PM PEAK HOUR
LAND USE/VARIABLE ADT IN OUT | TOTAL IN OUT | TOTAL
Single Family Homes (209 D.U.) 1,990 39 118 157 132 77 209

As shown in Table 1, the proposed Lemmon Valley Subdivision is anticipated to generate 1,990
average daily trips with 157 trips occurring during the AM peak hour and 209 trips occurring during
the PM peak hour.

SOLAEGUI ENGINEERS, LTD. 6



TRIP DISTRIBUTION AND ASSIGNMENT

The distribution of the project traffic to the key intersections was based on existing peak hour
traffic patterns and the locations of attractions and productions in the area. Figure 2 shows the
anticipated trip distribution. The peak hour trips shown in Table 1 were subsequently assigned to
the key intersections based on the trip distribution. Figure 3 shows the trip assignment at the key
intersections for the AM and PM peak hours.

EXISTING AND PROJECTED TRAFFIC VOLUMES

Figure 4 shows the existing traffic volumes at the key intersections during the AM and PM peak
hours. The existing traffic volumes at the Lemmon Drive/Patrician Drive intersection were obtained
from ftraffic counts conducted in May of 2016. The existing traffic volumes at the Lemmon
Drive/Deodar Way intersection were obtained from traffic counts conducted in July of 2016.

Figure 5 shows the existing plus project traffic volumes at the key intersections during the AM and
PM peak hours. The existing plus project volumes were obtained by adding the trip assignment
volumes shown on Figure 3 to the existing volumes shown on Figure 4.

Figure 6 shows the 2026 base traffic volumes during the AM and PM peak hours. The 2026 base
traffic volumes were estimated by applying a 1.0% average annual growth rate to the existing traffic
volumes. A +0.5% average annual growth rate on Patrician Drive and a -0.9% growth rate on
Lemmon Drive were derived from 10-year historic traffic count data obtained from the Nevada
Department of Transportation’s (NDOT) Annual Traffic Report. However, the 1.0% growth rate
was used in order to ensure conservative results. The project is anticipated to account for all the
growth in the Patrician Drive area and therefore the growth rate was not applied to traffic volumes
on the southeast leg of the Lemmon Drive/Patrician Drive intersection.

Figure 7 shows the 2026 base plus project traffic volumes. The 2026 base plus project volumes
were obtained by adding the trip assignment volumes shown on Figure 3 to the 2026 base volumes
shown on Figure 6.

INTERSECTION CAPACITY ANALYSIS

The key intersections were analyzed for capacity based on procedures presented in the 2010
Highway Capacity Manual (HCM), prepared by the Transportation Research Board, for
unsignalized intersections using the latest version of the Highway Capacity computer software.

The result of capacity analysis is a level of service rating for each minor movement. Level of
service is a qualitative measure of traffic operating conditions where a letter grade “A” through “F”,
corresponding to progressively worsening traffic operation, is assigned to the minor movement.

SOLAEGUI ENGINEERS, LTD. 7
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The Highway Capacity Manual defines level of service for stop controlled intersections in terms of
computed or measured control delay for each minor movement. Level of service is not defined for

the intersection as a whole. The level of service criteria for unsignalized intersections is shown in
Table 2.

LEVEL OF SERVICE CRITERIA];%?{LST\ZISIGNALIZED INTERSECTIONS
LEVEL OF SERVICE DELAY RANGE (SEC/VEH)

A <10

B >10 and <15

C >15and 25

D >25 and £35

E >35 and <50

F >50

The Regional Transportation Commission’s 2035 Regional Transportation Plan indicates that the

level of service standard along this section of Lemmon Drive is LOS D based on the projected ADT
for the 2035 planning scenario.

Table 3 shows a summary of the level of service and delay results for the existing, existing plus

project, 2026 base, and 2026 base plus project scenarios. The capacity worksheets are included in
the Appendix.

TABLE 3
INTERSECTION LEVEL OF SERVICE AND DELAY RESULTS
EXISTING 2026 BASE
EXISTING +PROJECT 2026 BASE +PROJECT
INTERSECTION AM PM AM PM AM PM AM PM
Lemmon & Patrician
Stop at East and West Legs
EB Left-Thru-Right B10.3 | B11.0 | B10.8 | B12.0 | B10.6 | Bl14 | Bl1l.l | BI24
WB Left-Thru-Right B144 | C16.7 | C19.2 | D27.0 | C154 | C184 | C21.3 | D31.9
NB Left A8.0 A7.7 AS8.1 A1.7 A8.1 A7.7 A8.3 A7.8
SB Left A74 AS8.1 A7.5 A8.5 A74 A8.2 A7.5 A8.6
Lemmon & Deodar |
Stop at East Leg
WB Left-Right AB8.7 B12.1 B112 | B13.0 A9.5 B12.0 | B11.6 | Bl13.7
SB Left A0.0 A0.0 A0.0 A82 A74 A8.1 A74 AB.3

SOLAEGUI ENGINEERS, LTD. 14



Lemmon Drive/Patrician Drive Intersection

The Lemmon Drive/Patrician Drive intersection was analyzed as an unsignalized four-leg
intersection with stop control at the east and west Patrician Drive approaches for all scenarios.
The intersection minor movements currently operate at LOS B or better during the AM peak hour
and LOS C or better during the PM peak hour. For the existing plus project traffic volumes the
intersection minor movements are anticipated to operate at LOS C or better during the AM peak
hour and LOS D or better during the PM peak hour. For the 2026 base traffic volumes the
intersection minor movements are anticipated to operate at LOS C or better during the AM and PM
peak hours. For the 2026 base plus project traffic volumes the intersection minor movements are
anticipated to operate at LOS C or better during the AM peak hour and LOS D or better during the
PM peak hour. The intersection was analyzed with the existing approach lanes for all scenarios. The
intersection will meet policy LOS D standards established by the Washoe County Regional
Transportation Commission.

The project is anticipated to add traffic to the southbound left turn movement at the Lemmon Drive/
Patrician Drive intersection. Storage requirements were subsequently reviewed for this movement
based on the unsignalized criteria of providing three minutes of storage during the peak hours. Less
than 50 feet of storage length is required based on the 2026 base plus project traffic volumes.
The existing left turn lane contains approximately 85 feet of storage length which will serve
project traffic demands.

Lemmon Drive/Deodar Way Intersection

The Lemmon Drive/Deodar Way intersection was analyzed as an unsignalized three-leg
intersection with stop control at the east approach for all scenarios. The intersection minor
movements currently operate at LOS B or better during the AM and PM peak hours. For the
existing plus project volumes the intersection minor movements will continue to operate at LOS
B or better during the AM and PM peak hours. For the 2026 base traffic volumes the intersection
minor movements are anticipated to operate at LOS B or better during the AM and PM peak
hours. For the 2026 base plus project volumes the intersection minor movements will continue to
operate at LOS B or better during the AM and PM peak hours. The intersection was analyzed
with the existing approach lanes for all scenarios. The intersection will meet policy LOS D
standards established by the Washoe County Regional Transportation Commission.

The project is anticipated to add traffic to the southbound left turn movement at the Lemmon Drive/
Deodar Way intersection. The need for an exclusive lane for this movement was subsequently
reviewed based on left turn lane guidelines presented in AASHTO’s 4 Policy on Geometric
Design of Highways and Street. The guidelines indicate that an exclusive left turn lane is not
required for the southbound movement based on the 2026 base plus project traffic volumes.

SOLAEGUI ENGINEERS, LTD. 15



SITE PLAN REVIEW

A copy of the site plan for the proposed Lemmon Valley Subdivision is included with this
submittal. The site plan indicates that access to the northerly site will be provided from an access
on Deodar Way and an access on Estates Road via Lemmon Drive. Access to the southerly site will
be provided from the extensions of Patrician Drive, Kess Way and Palace Way via Lemmon Drive.
The site plan indicates that that a cul-de-sac will be provided at the end of Fremont Street. Washoe
County traffic engineering staff prefer that this be a regular street connection instead of a cul-de-sac.
It is recommended that the segment of Deodar Way adjacent to the site and all internal subdivision
streets be constructed per Washoe County standards.

RECOMMENDATIONS

Traffic generated by the proposed Lemmon Valley Subdivision will have some impact on the
adjacent street network. The following recommendations are made to mitigate project traffic
impacts.

It is recommended that any required signing, striping, or traffic control improvements comply with
Washoe County requirements.

It is recommended that the segment of Deodar Way adjacent to the site and all internal subdivision
streets be constructed per Washoe County standards.

SOLAEGUI ENGINEERS, LTD. 16
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Trip Generation Summary - Alternative 1

Project. New Project Open Date: 12/28/2016
Alternative: Alternative 1 Analysis Date: 12/28/2016
AM Peak Hour of PM Peak Hour of

Average Daily Trips Adjacent Street Traffic Adjacent Street Traffic

ITE Land Use Enter Exit Total Enter Exit Total Enter Exit Total

210 SFHOUSE 1 995 995 1990 39 118 157 132 77 209

209 Dwelling Units

Unadjusted Volume

Internal Capture Trips

Pass-By Trips

Volume Added to Adjacent Streets

o O O o
O O O O
o O O o
o O O O
O O O O
o O O ©
o O O o
o O O ©o
O O O O

Total AM Peak Hour Internal Capture = 0 Percent

Total PM Peak Hour Internal Capture = 0 Percent

Source: Institute of Transportation Engineers, Trip Generation Manual 9th Edition, 2012
TRIP GENERATION 2014, TRAFFICWARE, LLC



General Information

_- A

Site Information

Analyst MSH Intersection Lemmon & Patrician
Agency/Co. Solaegui Engineers Jurisdiction Washoe County
Date Performed 12/28/2016 East/West Street Patrician Drive
Analysis Year 2016 North/South Street Lemmon Drive
Time Analyzed AM Existing Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description
Lanes
A
A
%
=
—
==
=
A1l 81 5 B L
Major Street: North-South
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R u L T R U L T R
Priority 10 11 12 7 8 9 U 1 2 3 4U 4 5 6
Number of Lanes 0 1 0 0 1 0 0 1 1 0 0 1 1 1
Configuration LTR LTR L TR L T R
Volume, V (veh/h) 1 2 42 46 7 1 56 55 13 1 259 11
Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3
Proportion Time Blocked
Percent Grade (%) 0 0
Right Turn Channelized No No No No
Median Type/Storage Undivided
Critical and Follow-up Headways
Base Critical Headway (sec)
Critical Headway (sec)
Base Follow-Up Headway (sec)
Follow-Up Headway (sec)
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h} 49 59 61 1
Capacity, ¢ (veh/h) 726 442 1260 1517
v/c Ratio 0.07 0.13 0.05 0.00
95% Queue Length, Qgs (veh) 0.2 05 02 0.0
Control Delay (s/veh) 103 14.4 8.0 74
Level of Service, LOS B B A A
Approach Delay (s/veh) 10.3 144 36 0.0
Approach LOS B B
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General Information

Site Information

Analyst MSH Intersection Lemmon & Patrician
Agency/Co. Solaegui Engineers Jurisdiction Washoe County
Date Performed 12/28/2016 East/West Street Patrician Drive
Analysis Year 2016 North/South Street Lemmon Drive
Time Analyzed PM Existing Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description
Lanes
JA LA KLY
| 5 X~
5 P
i —
= -
= o
™ b
¥ =
i ) b ol o
Major Street: North-South
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R u L T R u L T R U L T
Priority 10 1 12 7 8 9 U 1 2 3 4U 4 5
Number of Lanes 0 1 0 0 1 0 0 1 1 0 0 1 1
Configuration LTR LTR L TR L T
Volume, V {veh/h) 6 8 63 40 20 24 51 302 58 3 143
Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3
Proportion Time Blocked
Percent Grade (%) 0 0
Right Turn Channelized No No No No
Median Type/Storage Undivided
Critical and Follow-up Headways
Base Critical Headway (sec)
Critical Headway (sec)
Base Follow-Up Headway (sec)
Follow-Up Headway (sec)
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 84 91 55 3
Capacity, ¢ (veh/h) 688 398 1413 1161
v/c Ratio 0.12 0.23 0.04 0.00
95% Queue Length, Qss (veh) 04 09 01 0.0
Control Delay (s/veh) 11.0 167 77 8.1
Level of Service, LOS B C A A
Approach Delay (s/veh) 11.0 16.7 0.9 02
Approach LOS B C

Copyright © 2017 University of Florida. All Rights Reserved.

HCS 2010™ TWSC Version 6.90
LePa16px.xtw

Generated: 1/3/2017 9:09:45 AM




General Information

Analyst MSH Intersection Lemmon & Patrician
Agency/Co. Solaegui Engineers Jurisdiction Washoe County
Date Performed 12/28/2016 East/West Street Patrician Drive
Analysis Year 2016 North/South Street Lemmon Drive
Time Analyzed AM Existing + Project Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description
Lanes
JA LA kLU
= N
- ps
.{. +—
< >
- +
w ==
=y { =
il 8 e
AT et i T
Major Streat North-South
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R u L T R u L T R
Priority 10 11 12 7 8 9 U 1 2 3 4u 4 5 6
Number of Lanes 0 1 0 0 1 0 0 1 1 0 0 1 1 1
Configuration LTR LTR L TR L T R
Volume, V (veh/h) 1 2 42 1M 8 2 56 72 34 2 309 1
Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3
Proportion Time Blocked
Percent Grade (%) 0 0
Right Turn Channelized No No No No
Median Type/Storage Undivided
Critical and Follow-up Headways
Base Critical Headway (sec)
Critical Headway (sec)
Base Follow-Up Headway (sec)
Follow-Up Headway (sec)
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 49 132 61 2
Capacity, ¢ (veh/h) 673 384 1204 1466
v/c Ratio 0.07 0.34 0.05 0.00
95% Queue Length, Qos (veh) 0.2 15 02 0.0
Control Delay (s/veh) 108 19.2 8.1 75
Level! of Service, LOS B C A A
Approach Delay (s/veh) 10.8 19.2 28 00
Approach LOS B C
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General Information

Site Information

Analyst MSH intersection Lemmon & Patrician
Agency/Co. Solaegui Engineers Jurisdiction Washoe County
Date Performed 12/28/2016 East/West Street Patrician Drive
Analysis Year 2016 North/South Street Lemmon Drive
Time Analyzed PM Existing + Project Peak Hour Factor 092
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description
Lanes
JA4 L LARLUY
-
-4
%
_§
—
-
¥
EFCE T E T
Major Street: North-South
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T
Priority 10 11 12 7 8 9 U 1 2 3 4U 4 5
Number of Lanes 0 1 0 0 1 0 0 1 1 0 0 1 1
Configuration LTR LTR L TR L T
Volume, V (veh/h) 6 9 63 83 20 25 51 358 130 5 174
Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3
Proportion Time Blocked
Percent Grade (%) 0 0
Right Turn Channelized No No No No
Median Type/Storage Undivided
Critical and Follow-up Headways
Base Critical Headway (sec)
Critical Headway (sec)
Base Follow-Up Headway {sec)
Follow-Up Headway (sec)
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 85 139 55 5
Capacity, ¢ (veh/h) 602 300 1372 1031
v/c Ratio 0.14 0.46 0.04 0.00
95% Queue Length, Qqs (veh) 0.5 23 0.1 0.0
Control Delay (s/veh) 120 27.0 74 85
Level of Service, LOS B D A A
Approach Delay (s/veh) 120 27.0 0.7 02
Approach LOS B D
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General Information

Analyst MSH Intersection Lemmon & Patrician
Agency/Co. Solaegui Engineers Jurisdiction Washoe County
Date Performed 12/28/2016 East/West Street Patrician Drive
Analysis Year 2026 North/South Street Lemmon Drive
Time Analyzed AM Base Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description
Lanes
JA L AAKLY
2 K
i X
e —
= e
- +
= h
¥ e
R
Major Street: Nerth-South
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L I R U L T R U L T R U L T R
Priority 10 1 12 7 8 9 1LY 1 2 3 4U 4 5 6
Number of Lanes 0 1 0 0 1 0 0 1 1 0 0 1 1 1
Configuration LTR LTR L TR L il R
Volume, V (veh/h) 2 2 46 46 7 1 62 61 13 1 286 12
Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3
Proportion Time Blocked
Percent Grade (%) 0 0
Right Turn Channelized No No No No
Median Type/Storage Undivided
Critical and Follow-up Headways
Base Critical Headway (sec)
Critical Headway (sec)
Base Follow-Up Headway (sec)
Follow-Up Headway (sec)
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 54 59 67 1
Capacity, ¢ (veh/h) 692 406 1229 1510
v/c Ratio 0.08 0.15 0.05 0.00
95% Queue Length, Qos (veh) 03 0.5 02 0.0
Control Delay (s/veh) 10.6 154 8.1 74
Level of Service, LOS B C A A
Approach Delay (s/veh) 10.6 154 37 00
Approach LOS B C
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General Information

Site Information

Analyst MSH Intersection Lemmon & Patrician
Agency/Co. Solaegui Engineers Jurisdiction Washoe County
Date Performed 12/28/2016 East/West Street Patrician Drive
Analysis Year 2026 North/South Street Lemmon Drive
Time Analyzed PM Base Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description
Lanes
JAd L AA KLY
A
-
&
-
—
=
—¥
ik i TR Dol i 4
Major Streat Morth-5outh
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R u L T
Priority 10 11 12 7 8 9 1 1 2 3 4U 4 5
Number of Lanes 0 1 0 0 1 0 0 1 1 0 0 1 1
Configuration LTR LTR L TR L i
Volume, V (veh/h) 7 8 70 40 20 24 56 334 58 3 158
Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3
Proportion Time Blocked
Percent Grade (%) 0 0
Right Turn Channelized No No No No
Median Type/Storage Undivided
Critical and Follow-up Headways
Base Critical Headway (sec)
Critical Headway (sec)
Base Follow-Up Headway (sec)
Follow-Up Headway (sec)
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 93 91 61 3
Capacity, ¢ {veh/h) 660 360 1391 1127
v/c Ratio 0.14 0.25 0.04 0.00
95% Queue Length, Qqs (veh) 0.5 1.0 0.1 0.0
Control Delay (s/veh) 114 184 77 82
Level of Service, LOS B @ A A
Approach Delay (s/veh) 114 184 1.0 0.1
Approach LOS B C
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General Information

Site Information

Analyst MSH Intersection Lemmon & Patrician
Agency/Co. Solaegui Engineers Jurisdiction Washoe County
Date Performed 12/28/2016 East/West Street Patrician Drive
Analysis Year 2026 North/South Street Lemmon Drive
Time Analyzed AM Base + Project Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description
Lanes
JA LA ML
A |
e e
+ —
o >
- +
-~ 5 oo
=" =
jy R o
il b B ol i B
Major Street: North-South
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 10 1 12 7 8 9 1 1 2 3 4U 4 5 6
Number of Lanes 0 1 0 0 1 0 0 1 1 0 0 1 1 i
Configuration LTR LTR. L TR L T R
Volume, V (veh/h) 2 2 46 111 8 2 62 78 34 2 336 12
Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3
Proportion Time Blocked
Percent Grade (%) 0 0
Right Turn Channelized No No No No
Median Type/Storage Undivided
Critical and Follow-up Headways
Base Critical Headway (sec)
Critical Headway (sec)
Base Follow-Up Headway (sec)
Follow-Up Headway (sec)
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 54 132 67 2
Capacity, ¢ (veh/h) 640 351 1174 1457
v/c Ratio 0.08 038 0.06 0.00
95% Queue Length, Qo5 (veh) 0.3 17 02 0.0
Control Delay (s/veh) 11.1 21.3 83 75
Level of Service, LOS B C A A
Approach Delay (s/veh) 1.1 213 29 0.0
Approach LOS B C
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General Information

e —

o

= g

Analyst MSH Intersection Lemmon & Patrician
Agency/Co. Solaegui Engineers Jurisdiction Washoe County
Date Performed 12/28/2016 East/West Street Patrician Drive
Analysis Year 2026 North/South Street Lemmon Drive
Time Analyzed PM Base + Project Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description
Lanes
J4 L AA kLU
A =
=4 &
B —
= b
- =
- e
=" =
£ v
Maicr Street: North-South
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R u L T R U L T R v L T R
Priority 10 11 12 7 8 9 U 1 2 3 4U 4 5 6
Number of Lanes 0 1 0 0 1 0 0 1 1 0 0 1 1 1
Configuration LTR LTR L TR L T R
Volume, V (veh/h) 7 9 70 83 20 25 56 390 130 5 189 6
Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3
Proportion Time Blocked
Percent Grade (%) 0 0
Right Turn Channelized No No No No
Median Type/Storage Undivided
Critical and Follow-up Headways
Base Critical Headway (sec)
Critical Headway (sec)
Base Follow-Up Headway (sec)
Follow-Up Headway (sec)
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 94 139 61 5
Capacity, ¢ (veh/h) 577 269 1351 1001
v/c Ratio 0.16 0.52 0.05 0,00
95% Queue Length, Qos (veh) 0.6 28 0.1 00
Control Delay (s/veh) 124 319 78 86
Level of Service, LOS B D A A
Approach Delay (s/veh) 124 319 08 02
Approach LOS B D
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General Information

Site Information

Analyst MSH Intersection Lemmon & Deodar
Agency/Co. Solaegui Engineers Jurisdiction Washoe County
Date Performed 12/28/2016 East/West Street Deodar Way
Analysis Year 2016 North/South Street Lemmon Drive
Time Analyzed AM Existing Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description
Lanes
JAd L AAKLY
] —
Er A &~
-2 —
~ e
= +
~ 5
', {4
111 Tl o M T W e T
Major Street: North-South
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T
Priority 10 11 12 7 8 9 U 1 2 3 4U 4 5
Number of Lanes 0 0 0 0 0 0 0 0 1 0 0 0 1
Configuration LR TR LT
Volume, V (veh/h) 0 1 67 1 0 267
Percent Heavy Vehicles (%) 3 3 3
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No No No No
Median Type/Storage Undivided
Critical and Follow-up Headways
Base Critical Headway (sec)
Critical Headway (sec)
Base Follow-Up Headway (sec)
Follow-Up Headway (sec)
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 1 0
Capacity, ¢ (veh/h) 984 1517
v/c Ratio 0.00 0.00
95% Queue Length, Qs (veh) 0.0 0.0
Control Delay (s/veh) 87 74
Level of Service, LOS A A
Approach Delay (s/veh) 87 00
Approach LOS A
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General Information

e L e e

Site Information

R

Analyst MSH Intersection Lemmon & Deodar
Agency/Co. Solaegui Engineers Jurisdiction Washoe County
Date Performed 12/28/2016 East/West Street Deodar Way
Analysis Year 2016 North/South Street Lemmon Drive
Time Analyzed PM Existing Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description
Lanes
. | K
=9 <
b —
~ -
= +
w ¢
X =
AT Fr
Maior Stieet: North-South
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R u L T R U L T R U L T
Priority 10 1 12 7 8 9 1 1 2 3 4U 4 5
Number of Lanes 0 0 0 0 0 0 0 0 1 0 0 0 1
Configuration LR TR LT
Volume, V (veh/h) 1 0 332 1 0 157
Percent Heavy Vehicles (%) 3 3 3
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No No No No
Median Type/Storage Undivided
Critical and Follow-up Headways
Base Critical Headway (sec)
Critical Headway (sec)
Base Follow-Up Headway (sec)
Follow-Up Headway (sec)
Delay, Queue Length, and Level of Service
Flow Rate, v {(veh/h) 1 0
Capacity, ¢ (veh/h) 506 1190
v/c Ratio 0,00 0.00
95% Queue Length, Qqs (veh) 00 00
Control Delay (s/veh) 12.1 8.0
Level of Service, LOS B A
Approach Delay (s/veh) 12.1 00
Approach LOS B
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General Information

Site Information

Analyst MSH Intersection Lemmon & Deodar
Agency/Co. Solaegui Engineers Jurisdiction Washoe County
Date Performed 12/28/2016 East/West Street Deodar Way
Analysis Year 2016 North/South Street Lemmon Drive
Time Analyzed AM Existing + Project Peak Hour Factor 092
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description
Lanes
A K
- =
& —
< r
= =
e o]
= s
£11 000 ) e v e
Major Strest § Sith
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R U L T R U L T R
Priority 10 1 12 7 8 9 1y 1 2 3 4U 4 5 6
Number of Lanes 0 0 0 0 0 0 0 0 1 0 0 0 1 0
Configuration LR TR LT
Volume, V (veh/h) 50 2 68 18 0 268
Percent Heavy Vehicles (%) 3 3 3
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No No No No
Median Type/Storage Undivided
Critical and Follow-up Headways
Base Critical Headway (sec)
Critical Headway (sec)
Base Follow-Up Headway (sec)
Follow-Up Headway (sec)
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 56 0
Capacity, ¢ (veh/h) 632 1492
v/c Ratio 0.09 0.00
95% Queue Length, Qss (veh) 03 00
Control Delay (s/veh) 1.2 74
Level of Service, LOS B A
Approach Delay (s/veh) 11.2 00
Approach LOS B
Copyright © 2017 University of Florida. All Rights Reserved. HCS 2010™ TWSC Version 6.90 Generated: 1/3/2017 9:14:04 AM

LeDe16aw.xtw




General Information

Site Information

Analyst MSH Intersection Lemmon & Deodar
Agency/Co. Solaegui Engineers Jurisdiction Washoe County
Date Performed 12/28/2016 East/West Street Deodar Way
Analysis Year 2016 North/South Street Lemmon Drive
Time Analyzed PM Existing + Project Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description
Lanes
JA L AAKLUY
A
&
-4
_{
—
-
=
£ 0 o e T 0 S
Major Street: North-South
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement u L T R u L T R u L T R u L T R
Priority 10 1 12 7 8 9 iy 2 3 4U 4 5 6
Number of Lanes 0 0 0 0 0 0 0 0 1 0 0 0 1 0
Configuration LR TR LT
Volume, V (veh/h) 33 1 333 57 1 159
Percent Heavy Vehicles (%) 3 3 3
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No No No No
Median Type/Storage Undivided
Critical and Follow-up Headways
Base Critical Headway (sec)
Critical Headway (sec)
Base Follow-Up Headway (sec)
Follow-Up Headway (sec)
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 37 1
Capacity, ¢ (veh/h) 485 1129
v/c Ratio 0.08 0.00
95% Queue Length, Qo5 (veh) 0.2 0.0
Control Delay (s/veh) 13.0 82
Level of Service, LOS B A
Approach Delay (s/veh) 13.0 01
Approach LOS B
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General Information

Site Information

Analyst

MSH

Intersection

Lemmon & Deodar

Agency/Co.

Solaegui Engineers

Jurisdiction

Washoe County

Date Performed

12/28/2016

East/West Street

Deodar Way

Analysis Year

2026

North/South Street

Lemmon Drive

Time Analyzed

AM Base

Peak Hour Factor

0.92

Intersection Orientation

North-South

Analysis Time Period (hrs)

0.25

Project Description

Lanes

JA LA kL

#11 TN i U0 S

Major Street: North-South

Vehicle Volumes and Adjustments

Approach

Eastbound

Westbound

Northbound

Southbound

Movement

U L T

U L T R u L

T R U L T R

Priority

10 11

12

7 8 9 1LY, 1

4U 4 5 6

Number of Lanes

0 0

0 0 0 0 0

1 0 0 0 1 0

Configuration

LR

TR LT

Volume, V (veh/h)

74 2 1 295

Percent Heavy Vehicles (%)

Proportion Time Blocked

Percent Grade (%)

Right Turn Channelized

No

No

No

No

Median Type/Storage

Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h)

Capacity, ¢ (veh/h)

807

1507

v/c Ratio

0.00

0.00

95% Queue Length, Qo5 (veh)

00

0.0

Control Delay (s/veh)

95

74

Level of Service, LOS

Approach Delay (s/veh)

95

00

Approach LOS

A
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Site Information

Analyst MSH Intersection Lemmon & Deodar
Agency/Co. Solaegui Engineers Jurisdiction Washoe County
Date Performed 12/28/2016 East/West Street Deodar Way
Analysis Year 2026 North/South Street Lemmon Drive
Time Analyzed PM Base Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description
Lanes
JA4 LA KLU
—
=
-
=
—
b
¥
ilo b o ol B o
Major Street: North-South
Vehicle Volumes and Adjustments
Approach Eastbound Westbound Northbound Southbound
Movement U L T 9} L i R u L T R u L T R
Priority 10 1 12 7 8 9 U 1 2 3 4U 4 5 6
Number of Lanes 0 0 0 0 0 0 0 1 0 0 0 1 0
Configuration LR TR LT
Volume, V (veh/h) 2 1 367 2 1 174
Percent Heavy Vehicles (%) 3 3 3
Proportion Time Blocked
Percent Grade (%) 0
Right Turn Channelized No No No No
Median Type/Storage Undivided
Critical and Follow-up Headways
Base Critical Headway (sec)
Critical Headway (sec)
Base Follow-Up Headway (sec)
Follow-Up Headway (sec)
Delay, Queue Length, and Level of Service
Flow Rate, v (veh/h) 3 1
Capacity, ¢ (veh/h) 515 1151
v/c Ratio 0.01 0.00
95% Queue Length, Qqs (veh) 0.0 0.0
Control Delay (s/veh) 120 8.1
Level of Service, LOS B A
Approach Delay (s/veh) 120 0.1
Approach LOS B
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General Information

Site Information

Analyst

MSH

Intersection

Lemmon & Deodar

Agency/Co.

Solaegui Engineers

Jurisdiction

Washoe County

Date Performed

12/28/2016

East/West Street

Deodar Way

Analysis Year

2026

North/South Street

Lemmon Drive

Time Analyzed

AM Base + Project

Peak Hour Factor

0.92

Intersection Orientation

North-South

Analysis Time Period (hrs)

0.25

Project Description

Lanes

Jddhk kL

0 i v

THT T

il

Vehicle Volumes and Adjustments

Approach

Eastbound

Westbound

Northbound

Southbound

Movement

U L T

T R u L

T R U

L T

Priority

10 1

12

8 9 1LY, 1

2 3 4U

4 5

Number of Lanes

0 0

0 0 0 0

1 0 0

0 1

Configuration

LR

TR

LT

Volume, V (veh/h)

75 19

1 296

Percent Heavy Vehicles (%)

Proportion Time Blocked

Percent Grade (%)

Right Turn Channelized

No

No

No

No

Median Type/Storage

Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h)

58

Capacity, ¢ (veh/h)

602

1481

v/C Ratio

0.10

0,00

95% Queue Length, Qos (veh)

03

00

Control Delay (s/veh)

116

74

Level of Service, LOS

Approach Delay (s/veh)

11

6

0.0

Approach LOS

B
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General Information
Analyst MSH Intersection Lemmon & Deodar
Agency/Co. Solaegui Engineers Jurisdiction Washoe County
Date Performed 12/28/2016 East/West Street Deodar Way
Analysis Year 2026 North/South Street Lemmon Drive
Time Analyzed PM Base + Project Peak Hour Factor 0.92
Intersection Orientation North-South Analysis Time Period (hrs) 0.25
Project Description

Lanes

JA4 L&A RLY

JoA4 LA kL

¥ Ttk ) 39 K A B

Major Street: North-South

Vehicle Volumes and Adjustments

Approach Eastbound Westbound Northbound Southbound
Movement U L T R U L T R u L T R u L il R
Priority 10 1 12 7 8 9 U 1 2 3 4u 4 5 6
Number of Lanes 0 0 0 0 0 0 0 0 1 0 0 0 1 0
Configuration LR TR LT

Volume, V (veh/h) 34 2 368 50 2 176
Percent Heavy Vehicles (%) 3 3 3

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median Type/Storage Undivided

Critical and Follow-up Headways

Base Critical Headway (sec)

Critical Headway (sec)

Base Follow-Up Headway (sec)

Follow-Up Headway (sec)

Delay, Queue Length, and Level of Service

Flow Rate, v (veh/h) 39 2
Capacity, c (veh/h) 454 1100
v/c Ratio 0.09 0.00
95% Queue Length, Qqs (veh) 03 0.0
Control Delay (s/veh) 137 8.3
Level of Service, LOS B A
Approach Delay (s/veh) 137 0.1
Approach LOS B
Copyright © 2017 University of Florida. All Rights Reserved. HCS 2010™ TWSC Version 6.90 Generated: 1/3/2017 9:15:53 AM
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SLOPE ANALYSIS TABLE

NUMBER | MINIMUM SLOPE | MAXIMUM SLOPE | AREA (SF) | AREA (AC)| COLOR
1 0.00% 30.00% 3,760,627 86.33
2 >30.00% - 1,837,002 4217 ]

TOTAL: 128.50 ACRES

GRAPHIC SCALE
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DEVELOPABLE AREA MAP NOTES:

1) THERE ARE NO KNOWN AREAS OF LANDSLIDES OR LANDSLIDE POTENTIAL WITHIN THIS PROJECT

2) THERE ARE NO KNOWN FAULTS WITHIN THE PROJECT

3) THERE ARE NO KNOWN HABITATS FOR RARE OR ENDANGERED ANIMAL SPECIES WITHIN THE PROJECT
4) THERE ARE NO SIGNIFICANT STREAMS, RAVINES, OR DRAINAGEWAYS WITHIN THE PROJECT
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SITE ANALYSIS MAP NOTES:
§ 1) THERE ARE NO MAJOR TOPOGRAPHICAL CONDITIONS (IE RIDGELINES, RAVINES, CANYONS, KNOLLS, ETC.) WITHIN THE PROJECT
4 3 SLOPE ANALYSIS TABLE 2) THERE ARE NO MAJOR ROCK OUTCROPPINGS, SLIDE AREAS, OR FAULTS WITHIN THE PROJECT
4
’ 3) NO NATURAL DRAINAGE WAYS ON OR ADJACENT TO THE SITE
= S MINIMUM SLOPE MAXIMUM SLOPE AREA (SF) | AREA (AC) COLOR 4) NO EXISTING OR POTENTIAL WETLANDS OR WATER BODIES ON THE SITE
v - r = 007 pp— 2124853 e 5) REFERENCE GEOTECHNICAL REPORT FOR SOIL TYPE AND PROPERTIES
5 6) FEMA FLOOD ZONES HAVE BEEN LABELED ON THIS SHEET
- — N ai 15.00% 20.00% 578,797 13.29 H 7) THERE ARE NO KNOWN SIGNIFICANT VEGETATION WITHIN THE PROJECT pros.mGR: DMK
= ; - 20.00% 25.00% 525,912 12,07 8) THERE ARE NO KNOWN HABITATS FOR RARE OR ENDANGERED ANIMAL SPECIES WITHIN THE PROJECT PROJ. ASSOC: _SWJ
| By o~ o pm— o 0 9) REFERENCE PLANSET FOR CROSS SECTIONS THROUGHOUT THE PROJECT DRAWN BY: SWJ
- — ' : 10) DEVELOPMENT WILL COMPLY WITH ARTICLE 424: HILLSIDE DEVELOPMENT IN THE WASHOE COUNTY DEVELOPMENT CODE DATE: 12/20/17
>30.00% - 1,837,002 4217 B ConLe "= 200
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LAND USE DATA:
LOCATION: LEMMON VALLEY, WASHOE COUNTY
ACCESS: 395 TO LEMMON DRIVE
APN: 080-730-21, 080—730-35, 080-635—01, 080-635-02, 552—-210-07
LAND USE: PRESENT= MDS, PROPOSED= MDS (NO CHANGE)
NUMBER OF UNITS: PRESENT= 0, PROPOSED= 206
EX. VEGETATION (TREE PRESERVATION INFORMATION):
APPROXIMATE TREES WITHIN PROJECT AREA: O

Y

\

NN\

APPROXIMATE TREES TO BE REMOVED: O
APPROXIMATE TO REMAIN: 0O

PREVAILING WINDS: FROM THE SOUTH AND SOUTHWEST WITH HIGH WINDS COMMON
ESPECIALLY DURING SUMMER AFTERNOONS

SOIL: PRIMARILY GRANULAR SAND SOILS
FLOOD ZONE: LOTS ARE IN ZONE UNSHADED X, PARTS OF PROJECT ARE IN ZONE AE SLOPE ANALYSIS TABLE

EX. UTILITY LOCATIONS:
SEWER: LEMMON DRIVE, PATRICIAN DRIVE, KESS WAY, PALACE DRIVE MINIMUM SLOPE | MAXIMUM SLOPE | AREA (SF) | AREA (AC)
WATER: LEMMON DRIVE, PATRICIAN DRIVE, KESS WAY, PALACE DRIVE
ELEC: LEMMON DRIVE, PATRICIAN DRIVE, KESS WAY, PALACE DRIVE 0.00% 15.00% 2,124,853 48.78
GAS: LEMMON DRIVE, PATRICIAN DRIVE, KESS WAY, PALACE DRIVE

15.00% 20.00% 578,797 13.29

DATE REVISIONS BY 20.00% 25.00% 525,912 12.07

25.00% 30.00% 531,065 12.19

>30.00% - 1,837,002 4217

© 2015 MANHARD CONSULTING, LTD. ALL RIGHTS RESERVED TOTAL: 128.50 ACRES
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Request to Reserve New Street Name(s)

The Applicant is responsible for all sign costs.

Applicant Information

Name: JDS LLC Attn: Derek Larson

Address: 7500 Rough Rock Road

Reno NV 89502

Phone (Home) : Phone (Work): 775-544-5482
[ ] Private Citizen Agency/Organization

Street Name Requests
(No more than 14 letters or 15 if there is an “i” in the name. Attach extra sheet if necessary.)

Walton Street (Street A)

Kamino Way (Street B)

Arctic Fox Way (Street C)

Wicket Drive (Street D)

Twin Suns Drive (Street E)

If final recordation has not occurred within one (1) year, it is necessary to submit a written request
for extension to the coordinator prior to the expiration date of the original approval request.

Location
Project Name: ~ Lemmon Valley Heights
I:l Reno I:l Sparks Washoe County
Parcel Numbers: 080-635-01, 080-635-02, 080-730-21, 080-730-35, 552-210-07
Subdivision |:| Parcelization |:| Private Street

Please attach maps, petitions and supplementary information.

Approved: Date:

Regional Street Naming Coordinator
I:l Except where noted

Denied: Date:

Regional Street Naming Coordinator

Washoe County Department of Public Works
Post Office Box 11130 - 1001 E. Ninth Street
Reno, NV 89520-0027

Phone: (775) 328-2344  Please email form to: Addressing@washoecounty.us
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TRUCKEE MEADOWS WATER

\‘/nuruonlrv

www.tmwa.com

Quality. Delivered.

MTr. Derek Larson
2265 Green Vista Drive #404
Reno, NV 89509

RE: 1200 Estates Road DISC
TMWA PLL#: 16-4909

Dear Mr. Larson,

1355 Capital Blvd. ® P.O. Box 30013 ® Reno, NV 89520-3013
©775.834.8080 @ 775.834.8003

June 29, 2016

Pursuant to your request, Truckee Meadows Water Authority (TMWA) has completed its Discovery for the above
referenced project, also referred to as 1200 Estates Road. Enclosed please find two internal memoranda from
TMWA'’s Engineering and Water Rights Departments detailing their findings. Should you have any questions
after reviewing the enclosures, please feel free to contact me at (775) 834-8037 or my email at

pparenti‘@tmwa.com .

Thank you for the opportunity to serve your discovery and future project development needs.

Sincerely,

Bty

Pdm
{e{:w Business Project Coordinator

Encl:  Engineering, Water Rights memoranduins

cc: Chris Baker, Manhard

Truckee Meadows Water Authority is a not-for-profit, community-owned water utility,
overseen by elected officials and citizen appointees firom Reno, Sparks and Washoe County.
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TRUCKEE MEADOWS WATER
\‘/“ Yot com Quality. Delivered.

www.tmwa.com

1355 Capital Blvd. ® P.O. Box 30013 ® Reno, NV 89520-3013
®775.834.8080 ® (D 775.834.8003

TO: Pam Parenti . DATE: June 28, 2016
THRU: Scott Estes =§?
FROM: Brooke Long wi_

RE: 1200 Estates Road Discovery, TMWA WO# 16-4909

SUMMARY:

The Applicant has proposed a development consisting of 304 single family residential units on
approximately 335 acres. TMWA can provide water service to the project, however, the project
lies outside TMWA's service temritory and will require annexation prior to a water service
agreement. As part of this discovery, the off-site facility improvements have been identified.
The cost opinion of the major off-site improvements for the project is $2,436,978.

Review of conceptual site plans or tentative maps by TMWA and/or agents of TMWA shall not
constitute an application for service, nor implies a commitment by TMWA for planning, design or
construction of the water facilities necessary for service. The extent of required off-site and on-
site water infrastructure improvements will be determined by TMWA upon receiving a specific
development proposal or complete application for service and upon review and approval of a
water facilities plan by the local Health Authority. Because the NAC 445A Water System
regulations are subject to interpretation, TMWA and/or agents of TMWA cannot guarantee that
a subsequent water facility plan will be approved by the Health Authority or that a timely review
and approval of the Project will be made. The Applicant should carefully consider the financial
risk associated with committing resources to their Project prior to receiving all required
approvals. After submittal of a complete Application for Service, the required facilities, the cost
of these facilities, which could be significant, and associated fees will be estimated and will be
included as part of the Water Service Agreement necessary for the Project. All fees must be
paid to TMWA prior to water being delivered to the Project.

PURPOSE:

The purpose of this Discovery is to identify a planning level water service plan and an opinion of
cost for the off-site facilities required to serve the proposed development in Lemmon Valley,
Nevada.

ASSUMPTIONS:

1. The applicant shall be responsible for all application, review, inspection, storage,
treatment, permits, easements, and other fees pertinent to the Project as adopted by the
TMWA at the time of execution of a water service agreement.

Truckee Meadows Water Authority is a noi-for-profit. communin-owned water utility,
overseen by elected officials and citizen appointees fiom Reno, Sparks and Washoe County.
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Work Order 16-4909 June 28, 2016

10.

11.
12

The cost opinions contained herein do not include new business fees, cost of water
rights and related fees, or contribution to the water meter retrofit fund.
Water resources for the project are assumed to be from the Vidler Water Company’s
Fish Spring’s Ranch (TMWA's remaining Stead area water rights are very limited). The
costs of the water resource are not included in this Annexation/Discovery.
Demand calculations, and fees based on demands, are estimates; actual fees will be
determined at the time of application for service.
Project pressure criteria are:
a. Maximum day pressure of at least 45 pounds per square inch (psi) at the ground
surface elevation at the service connection with tank level at top of fire storage,
b. Peak hour pressure of at least 40 psi at building pad elevation with tank level at
top of emergency storage,
c. Maximum day plus fire flow pressure of at least 20 psi at center of street
elevation with tank level at bottom of fire storage, and
d. TMWA does not calculate pressures for multi-story buildings. Confirmation that
pressure will be adequate for upper stories is the responsibility of the Applicant.
Elevations used for this discovery were derived from existing site topographic
information (not a grading plan).
Facility requirements for the Project are based on the assumed elevations, maximum
day demand, and fire flow requirements. Changes in these parameters may affect the
facility requirements.
Easements, permits and all pertinent Agency approvals are obtained for the design and
construction of the water infrastructure necessary to serve the proposed Project.
All cost opinions are preliminary and subject to change. The costs presented in this
study are planning level estimates based on the information available. Actual costs will
be determined at the time of application for service. Cost opinions do not include on-site
improvements made by the applicant.
This discovery is based on the current status of TMWA's system. Future development
may alter the conclusions of this discovery. Capacity in TMWA’s system is available on
a first-come, first-served basis, and commitment to provide service is not established
until a contract for service is executed and all fees are paid.
No water demands were included for the open space areas, public facilities or parks.
Project maximum day demands are calculated using the following equations:
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Single-Family Units: Domestic Maximum Day Usage

Y = 0.009*x
Y = maximum day demand in gpm
x = lot size in square feet
Add irrigation for common areas as needed

Multi-Family Units: _Domestic Maximum Day Usage

0.15 gpm per unit
Add irrigation for common areas as needed

Commercial/Industrial: Domestic Maximum Day Usage

Multiply water rights demand (in acre-feet) by 1.17
Add irrigation for common areas as needed

Potable Irrigation: Maximum Day Usage

Multiply water rights demand (in acre-feet) by 0.38

TMWA plans to reevaluate the above maximum day demand equations for all customer usage
types within the next 12 months, as part of a Water Facility Plan Update.

DISCUSSION:

The proposed Project is located in Lemmon Valley and consists of 304 single family residential
units with an average lot size of 6,000 square feet, on approximately 335 acres. Much of the
land consists of steep terrain with the proposed developments concentrated on the less sloped
areas. The project includes two separate developments, described as follows:

1. The Southern Development consists of an extension of the existing subdivision off E
Patrician Dr, Kess Way and Palace Drive (see Figure 1).

2. The Northern Development, located off of Deodar Way and Estates Rd (see Figure 1).

Table 1. Project Parcel APNs and Acreage.

APN ACREAGE
552-210-08 42.0
080-730-21 43.2
080-635-01 13.6
552-210-09 43.4
080-730-19 41.0

552-210-06 |  40.9
080-730-18 65.8
080-635-02 1.9
552-210-07 43.0

Total 334.9
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The project can be served from TMWA'’s Stead/Silver Lake/Lemmon water system. However,
the project is not located within the Truckee Meadows Water Authority’'s (TMWA) retail service
territory and will require annexation by TMWA.

Demands:

Applying TMWA's current maximum day demand formula, the demand for each 6,000 ft* lot is
0.7 gpm. The total estimated project maximum day demand for the proposed 304 lots is 212.8

gpm.
Supply Capacity

TMWA'’s system currently has the available capacity to supply the Project’s estimated max day
demand.

Storage Capacity
TMWA's distribution system currently has adequate storage to accommodate the Project.

Max Operating Emergency Total
Day Storage Storage Storage
Storage Source Demand (15% of MDD) (1 ADD) (gallons)
Vidler storage.
152.6 13,003 33.214 46,217
Lemmon Tank 1 and Tank 2
60.2 32,962 84,193 117,155
Total 163,372

Project Pressures:

Service pressures will range from 45 psi to117 psi. Where pressures exceed 80 psi, TMWA will
require that all service connections have privately owned pressure regulators.

Off-Site Improvements

Off-site improvements to serve the project for both developments are detailed below.
Northern Development —

e Service elevations from 4922 to 5080.

e Two pressure Zones, upper and lower are planned.

e« |ower pressure zone serving project elevations from 4922-ft to 5000-ft from the existing
Lemmon 1 Tank zone.

e Upper pressure zone serves project elevations above 5000-ft to 5080-ft from a pressure
regulated supply from TMWA's high pressure Lemmon Dr main.

e In order to loop this development, a water supply at one end and a tank at the other are
planned.
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The lower zone of the northern development can be supplied by the existing by the Lemmon 1
Tank zone up to a maximum service elevation of 5000-ft. Major water system facility
improvements are as follows:

* A hot tap to TMWA's high pressure main in Lemmon Dr at Palace Dr.

* Pressure regulating station (PRS) at Palace and Fremont.

e 2,700 LF of 8" parallel main from the PRS through the lower pressure zone connecting
to the upper pressure zone.

¢ A PRS from the upper to the lower pressure zone.

e A 350,000 gallon water storage tank at the top of the development.

In order to provide looping for the proposed linear development, a tank was placed at the top of
the development. The location of the tank shown in Figure 1 is on the project property but is on
a steep slope that likely would not be suitable. A more suitable tank site is located 1,100 feet
further up Estates Rd on a neighboring parcel. Planning level costs for the proposed off-site
water facilities are listed below and shown in Figure 1.

Southern Development -

The southern development can be supplied via two connections to TMWA’s high pressure
Lemmon main; one at Patrician Way and the other at Palace Dr. Each of these supplies will
require pressure regulation and parallel mains to the development. No tank will is required for
this development.

Service elevations for the southern development range from 5014-ft to 5165-ft. The
development would consist of a single pressure zone with pressures ranging from 46 psi to 111
psi. The following off-site improvements are required:

e Two supply connections at Patrician Way and Palace Dr. An 8" stub-out to the south
side of Lemmon Dr exists. A hot tap and a stub-out will need to be constructed at
Palace Dr.

= Two pressure regulating stations. One at Patrician Way and one at Palace Dr. The PRS
at Palace Dr will contain PRVs for both the northern and southern developments.

e 4,400 LF of 8" piping from the PRSs to the development.

e 8’ on-site piping.

Dead Ends and Looping:

Nevada Administrative Code section 445A.6712 requires systems to be designed, to the extent
possible, to eliminate dead ends. Looping can be achieved with two supply connections and by
elimination of radial mains greater than a few hundred feet in length. As planned, looping is
achieved.

Project Fire Flows

Project Fire flow is assumed to be 1,500 gpm for a duration of 2 hours.
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Major Water System Improvements and Cost Opinion

The major water system improvements to serve the project and a planning level cost opinio

£ 218

listed in Table 2 and shown in Figure 1.

Table 2. Major Water System Improvements and Associated Costs

nG,?V

T
30 ‘/w

$986,913 #588,/2*5 /

Description Quantity Unit | Unit Cost | Total Cost
Area 10 Facility Charge for the portion MDD
of the development using Vidler 152.6 m’ $3,575 $771,698
storage. &p
Area 10 Facility Charge for the portion MDD
of the development using Lemmon 60.2 ! $5,057 $215,215
gpm
Tank 1 storage.
subtotal
Northern Development
Hot Tap to Lemmon Main at Palace Dr 1 LS. $30,000 $30,000
Tank 350,000 gallons $1.3 $455,000
8" Pipe from Hot Tap to PRS 285 L.F. $128 $36,480
Pressure Regulating Station at Palace
Dr and Freemont Way (SCADA 1 L.S. $100,000 | $100,000
| controlled) N |
8" Pipe from PRS to upper pressure 2700 LF. $128 $345.600
zone boundary
On-site PRS between upper and lower 1 LS. $60,000 $60,000
zones
subtotal $1,027,080
Southern Development
Pressure Regulating Station near
intersection of Patrician Way and 1 L.S. $75,000 $75,000
Freemont Way
8" Parallel Piping in Patrician Way
from PRS to development. 2200 LF, $128 $281,600
8" Parallel Piping in Palace Dr from PRS 2200 LF. $128 $281,600
| to development.
subtotal $638,200
Total  $2,436,978

MDD = Maximum Day Demand, L.F. = Linear Feet, L.S. = Lump Sum

/$7LI

/
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1355 Capital Blvd. ® P.O. Box 30013 ® Reno, NV 89520-3013
© 775.834.8080 ® (775.834.8003

Date: April 4,2016

To:

Pam Parenti

From: David Nelson D) A/

RE:

16-4909, Estates Road, +/- 304 SFR Lots (080-730-18, -19, -21, 080-635-01, -02, 552-210-06

thru -09)

The New Business/Water Resource team will answer the following assumptions on each new discovery:

e Is the property within Truckee Meadows Water Authority’s water service territory?
e Does the property have Truckee River water rights appurtenant to the property, groundwater
or resource credits associated with the property?
o Ifyes, what is the status of the water right: Agricultural or Municipal and Domestic use?
¢ Estimated water demand for residential and or commercial projects.
* Any special conditions, or issues, that are a concern to TMWA or the customer.

The following information is provided to complete the Discovery as requested:

These subject parcels (APN 080-730-18, -19, -21, 080-635-01, -02, 552-210-06 thru -09) are
outside of Truckee Meadows Water Authority’s (TMWA’s) service territory. An annexation is
required.

There are no resource credits or Iruckee River decreed surface water appurtenant to the property.
The developer will be required to follow TMWA’s current rules, specifically Rule 7, and pay all
fees for water rights needed in order to obtain a will serve commitment letter.

Based on the information provided by the applicant this project “Estates Road Discovery” is
estimated to require a domestic demand of 109.44 acre feet (AF). Landscaping plans were not
provided to TMWA,; therefore, a demand could not be determined. Please see the attached
demand calculation sheet for the estimated demand and water resource fees. Once final plans
are submitted a more accurate demand will be calculated. Note: TMWA resources are first come,
first serve, and are limited in this area. Applicant needs to dedicafe owned or banked resources
before purchase of TMWA's Rule 7. If applicant dedicates swurface water for this project
additional fees and dedications will apply.

Any existing right of ways and public easements would need to be reviewed, and if needed the
property owner will need to grant TMWA the proper easements and/or land dedications to
provide water service to the subject properties. Property owner will be required, at its sole
expense, to providle TMWA with a cuwrent preliminary title report for all subject
properties. Owner will represent and warrant such property offered for dedication or easements
to TMWA shall be free and clear of all liens and encumbrances. Owner is solely responsible for
obtaining all appropriate permits, licenses, construction easements, subordination agreements,
consents from lenders, and other necessary rights from all necessary parties to dedicate property
or easements with title acceptable to TMWA.

Truckee Meadows Water Authority is a not-for-profit, community-owned water utility,
overseen by elected officials and citizen appointees from Reno, Sparks and Washoe County.

Quality. Delivered.
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WATER RIGHTS AND METER FUND CONTRIBUTION
CALCULATION WORKSHEET FOR MULTI-TENANT/COMMERCIAL APPLICATIONS

The 109.44 acre feet may result in the assessment of facility fees pursuant to TMWA's Rules and Rates.

This estimate does not display resource purchase from TMWA, resource dedication will be processed

Demand
(Acre Feet)
I Existing demand (current usage) at Service Property 0.00
2 Number of units x .12 (Apartments) 0.00
3 Estimated Lot Demands 304 x 0.36AF per Lot 109.44
4 Fixture units: X 15x 365x 3.07/ 1 mil 0.00
5 Landscaping: Turf sq ft x 3.41/ 43,560 NA
6  Drip NA
7 Other calculated demand NA
8 New or additional demand at Service Property (lines 24+3+4-+5+6) 109.44
9 Total Demand at Service Property (lines 1+8) 109.44
10 Less: Prior demand commitments at service property 0.00
1T Less: Other resource credits: on subject parcel 0.00
12 Total Credits (lines 10+11) 0.00
[3 Subtotal: Required resource dedication/commitment (lines 9-12) 109.44
14 Factor amount (0.11 x Line 13) NA
15 Return flow required ( [1-2.5/duty] x Line 13) NA
16 TOTAL RESOURCES REQUIRED (lines 13+14+15) 109.44
17 Price of Water Rights per AF $ NA
18 Will Serve Commitment Letter Preparation Fee ($100 per letter) $ 100
19 Due Diligence Fee ($150.00 per parcel) 3 0
20 Document Preparation Fees ($100.00 per document) 3 0
21 Meter Contribution ($1,830 x 109.44 acre feet of demand) NA
22 TOTAL FEES DUE (lines 17+18+19+20+21) $ 100
Project: Estate Road, Discovery, +/- 304 SFR Lots
Applicant: Derek Larson - Quote date: 3/14/2016
Phone: Attn: Derek Larson 544-5482 Tech contact: David §34-8021 -
APN: 080-730-18, -19, -21, 080-635-01, -02, 552-210-06 thru -09 Project No: 16-4909
Remarks: Fees quotes are valid only within 15 calendar days of Quote Date, when annexed. B

_at time of project submittal. A more accurate demand/fees will also be assessed at time of project submittal.

16-4909, Estates Road D1, +- 304SFR, 4-16

4/412016
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