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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, titled 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 



Lemmon Valley Heights 
Conceptual Hydrologic Analysis 

2-2   Hydrologic Analysis Cardno, Inc. November 13, 2017 

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 

Hydrologic Study 
Basin Area 

(mi2) 
100-year 24-hour 

Precipitation Depth (in) 

100-year 
24-hour 

Peak Flow 
(cfs) 

Stead Master Drainage 
Plan (2000) 1.0 3.4 

338 

Lemmon Valley Master 
Hydrology (2005) 1.1 3.0 

243 

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 

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

Existing Conditions 
Main Outet 255.2 

WS3 Outlet         125.9 

Proposed Conditions 

Main Outlet (existing 
outlet and Lemmon Drive 

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 
Feature 

100-year 24-hour 
Peak Flow (cfs) 

Peak Velocity 
(fps) 

Flow Depth 
(ft) 

Channel 1 52.2 3.5 2 

Channel 2 43.7 3.3 1.9 

Pipe 1 55.6 19 N/A 

Pipe 2 31.4 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 

Point 
100-year 10-day 

Total Volume (ac-ft) 

Existing Conditions 

Main Outet 40.2 

WS3 Outlet           5.8 

Proposed Conditions 

Main Outlet (existing 
outlet and Lemmon 

Drive Pond)          50.6 

WS3 (Lower Deodar 
Pond)           10.6 

 Volume Increase          15.2 

 

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 1 

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 soil 

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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6 Exhibits and Figures 

Figure 1: Project Location Map 
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Figure 2: Project Watershed Sub-Basin Map 
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Figure 3: Existing Drainage Conditions 
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Figure 4: Proposed Drainage Conditions
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Appendix A 

Green & Ampt Parameter Tables 

EXISTING CONDITION SUB-BASIN CHARACTERISTICS 

WATERSHED # AREA (AC) AREA (MI2) POROSITY 
EFFECTIVE 
POROSITY 

INITIAL 
CONTENT 

(0.7θₑ) 

WETTED 
FRONT 

SUCTION (IN) 

HYDRAULIC 
CONDUCTIVITY 

(IN/HR) 
IMPERVIOUS 

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 
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PROPOSED CONDITION SUB-BASIN CHARACTERISTICS 

WATERSHED 
# 

AREA 
(AC) 

AREA 
(MI2) POROSITY 

EFFECTIVE 
POROSITY 

INITIAL 
CONTENT 

(0.7θₑ) 

WETTED 
FRONT 

SUCTION (IN) 

HYDRAULIC 
CONDUCTIVITY 

(IN/HR) 
IMPERVIOUS 
AREA (AC) 

IMPERVIOUS 
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 

BASIN # A (MI2) 
SLOPE 

(%) CN 
LENGTH 

(FT) 
L_CHAN 

(FT) 
L_OVER 

(FT) R 
Ti 

(MIN) 
Vapprox 

(FPS) 
Tt 

(MIN) Tc (MIN) Tlag (MIN) 

WS-1A 0.06 6.995 85.73 2415 1955 460 0.74 7.23 2.5 13.04 20.27 12.16 

WS-1B 0.07 7.757 83.54 2121 1821 300 0.71 6.10 2.8 11.04 17.14 10.28 

WS-1C 0.04 7.658 74.42 1076 716 360 0.59 8.80 2.8 4.34 13.14 7.88 

WS-1C PRP 0.04 7.977 75.94 1076 721 355 0.61 8.28 2.8 4.37 12.65 7.59 

WS-2A 0.09 5.913 77.31 3216 2716 500 0.63 10.45 2.3 20.12 30.57 18.34 

WS-2B 0.05 4.003 70.25 1881 1531 350 0.54 11.93 2.0 12.76 24.70 14.82 

WS-2C 0.07 3.604 81.72 2823 2623 200 0.69 6.83 2.0 21.86 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 2.0 16.23 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 2.3 16.78 23.80 14.28 

WS-2H 0.07 7.889 76.33 2312 1972 340 0.62 8.04 2.8 11.95 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-2H BASIN 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 2.3 14.16 23.77 14.26 

WS-2I PRP 0.08 4.267 80.61 2411 2010 401 0.67 9.47 2.0 16.75 26.22 15.73 

WS-3A 0.08 8.589 86.54 3377 3157 220 0.75 4.53 2.8 18.79 23.32 13.99 

WS-3B 0.08 8.572 86.43 2637 2157 480 0.75 6.73 2.8 12.84 19.57 11.74 

WS-3C 0.09 7.428 73.09 2330 1830 500 0.57 10.83 2.8 11.09 21.93 13.16 

WS-3C PRP 0.09 5.533 74.69 2330 1830 500 0.60 11.47 2.3 13.56 25.03 15.02 

WS-4 0.07 7.988 84.72 2243 1793 450 0.73 7.10 2.8 10.68 17.78 10.67 

WS-4 PRP 0.07 4.177 85.41 2168 1762 406 0.74 8.17 2.0 14.69 22.85 13.71 

WS-5 0.04 10.599 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 10.813 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 3.233 86.11 1583 1322 261 0.75 6.95 1.8 12.24 19.19 11.52 

RS 0.12 1.894 75.12 4152 3852 300 0.60 12.56 1.5 42.80 55.36 33.21 
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NOAA Atlas 14 Precipitation Frequency Data 
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HEC-HMS Input: Basin Elevation-Storage Curves 

KESS WAY PONDS 

POND 1 

ELEVATION VOLUME (AC-FT) 30% SED VOL 

5168.00 0 0 

5170.00 0.239117998 0.167382599 

5172.00 0.613024793 0.429117355 

5173.00 0.857916208 0.600541345 

5174.24 0.857916208 0.600541345 

POND 2 

ELEVATION VOLUME (AC-FT) 10% SED VOL 

5156.00 0 0 

5158.00 0.161044766 0.144940289 

5160.00 0.425897842 0.383308058 

5162.00 0.808280762 0.727452686 

5164.00 1.3215264 1.18937376 

5166.00 1.978689164 1.780820248 

5167.00 2.344849403 2.110364463 

5168.24 2.344849403 2.110364463 

POND 3 

ELEVATION VOLUME (AC-FT) 10% SED VOL 

5132.00 0 0 

5134.00 0.540816116 0.486734504 

5136.00 1.307005739 1.176305165 

5138.00 2.320230946 2.088207851 

5140.00 3.597476354 3.237728719 

5141.00 4.338985882 3.905087293 

5142.24 4.338985882 3.905087293 
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PALACE DRIVE POND 

ELEVATION VOLUME (AC-FT) 30% SED VOL 

5042.00 0 0 

5044.00 1.345668503 0.941967952 

5046.00 2.959365932 2.071556152 

5048.00 4.864647842 3.405253489 

5050.00 6.928379247 4.849865473 

5052.00 9.321106749 6.524774725 

5054.00 12.06665886 8.446661203 

5056.00 15.18857163 10.63200014 

5057.00 16.89763545 11.82834481 

5058.24 16.89763545 11.82834481 

LEMMON DRIVE POND 

ELEVATION VOLUME (AC-FT) 15% SED VOL 

4902.00 0 0 

4904.00 1.02626056 0.872321476 

4906.00 2.253886364 1.915803409 

4908.00 3.696953168 3.142410193 

4910.00 5.373178375 4.567201618 

4912.00 7.320757346 6.222643744 

4914.00 9.575118687 8.138850884 

4916.00 12.15222521 10.32939143 

4918.00 15.07002916 12.80952478 

4919.00 16.66203225 14.16272742 

4920.00 16.66203225 14.16272742 
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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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HEC-HMS Runoff Output 
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LEMMON VALLEY SUBDIVISION

TRAFFIC STUDY

EXECUTIVE STIMMARY

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 intemal subdivision
streets be constructed per Washoe County standards.

SOLAEGUI ENGINEERS, LTD.



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 1 19 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 the2023 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.
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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 tum lane and one shared through-right tum lane. The east and west
Patrician Drive approaches each contain one shared left turnthrough-right tum 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 tum-through lane. The
south approach contains one shared through-right tum lane. The east approach contains one shared
left tum-right tum 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 traffrc. Table
1 shows a summary of the average weekday traffic (ADT) volumes and weekday peak hour
volumes generated by the project.

As shown in Table 1, the proposed Lemmon Valley Subdivision is anticipated to generate I,990
average daily trips with 157 trips occurring during the AM peak hour and209 trips occurring during
the PM peak hour.

TABLE I
TzuP GENERATION

LAND USE/VARIABLE ADT

AM PEAK HOUR PM PEAK HOUR

IN OUT TOTAL IN OUT TOTAL

Single Family Homes (209 D.U.) I,990 39 l t8 157 132 77 209

SOLAEGUI ENGINEERS, LTD.



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 traffic counts conducted in May of 2016. The existing traffic volumes at the Lemmon
DrivelDeodar Way intersection were obtained from traffic counts conducted in July of 2016.

Figure 5 shows the existing plus project traffrc 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.\Yo average annual growth rate to the existing traffic
volumes. A +0.5yo average annual growth rate on Patrician Drive and a -0.9% growth rate on
Lemmon Drive were derived from l0-year historic traffic count data obtained from the Nevada
Department of Transpoftation's (I{DOT) Annual Traffic Report. However, the 1.0o/o 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 trafflrc 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 2026base 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",
conesponding to progressively worsening traffic operation, is assigned to the minor movement.

SOLAEGUI ENGINEERS, LTD.
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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
Table2.

f servi

TABLE 2
LEVEL OF SERVICE CzuTERIA FORLTNSIGNALIZED INTERSECTIONS

LEVEL OF SERVICE DELAY RANGE (SEC/VEH)

A <10

B >10 and <15

C >15 and (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 seryrce standard
for the 2035 planning SC

Table3showsasummi
project, 2026base, and
the Appendix.

this section of Lemmon Drive is LOS D based on the projected ADT
4110.

of the level of service and delay results for the existing, existing plus
6 base plus project scenarios. The capacity worksheets are included in

INT
TABLE 3

RSECTION LEVEL OF SERVICE AND DELAY RESULTS

INTERSECTION
EXISTING

EXISTING
+ PROJECT 2026 BASE

2026 BASE
+ PROJECT

AM PM AM PM AM PM AM PM

Lemmon & Patrician
Stop at East and West Legs

EB Left-Thru-Right
WB Left-Thru-Right
NB Left
SB Left

B 10.3

8t4.4
A8.0
/.7.4

B11.0
cl6.7
1^7.7

A8.1

B10.8
c19.2
A8.l
47.5

812.0
D27.0
47.7
A8.5

B10.6
c15.4
A8.l
47.4

Bl1.4
c18.4
1^7.7

48.2

Bl1.l
c21.3
A8.3
47.5

8t2.4
D31.9
1.7.8

A8.6

Lemmon & Deodar
Stop at East Leg

WB Left-tught
SB Left

A8.7
A0.0

Bt2.t
A0.0

Bl1.2
A0.0

B 13.0

48.2
49.5
47.4

812.0
A8.1

Bl1.6
47.4

813.7
A8.3
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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 hafflrc 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
proj ect traffic demands.

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 2026base traffic volumes the intersection
minor movements are anticipated to operate at LOS B or better during the AM and PM peak
hours. For the 2026base 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 tum movement at the Lemmon Drive/
Deodar Way intersection. The need for an exclusive lane for this movement was subsequently
reviewed based on left tum lane guidelines presented in AASHTO's A 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 2026base plus project traffic volumes.

SOLAEGUI ENGINEERS, LTD. t5



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

Traffrc generated by the proposed Lemmon Valley Subdivision will
adjacent street network. The following recommendations are made
impacts.

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

have some impact on the
to mitigate project traffic

improvements comply with

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. t6



APPENDIX
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Trip Generation Summary - Alternative 1

Project: New Project

Alternative: Alternative 1

Open Date: 1212812016

AnalysisDate: 1212812016

ITE Land Use

Average Daily Trips

Enter Exit Total

995 995 1990

AM Peak Hour of
Adjacent Street Traffic

PM Peak Hour of
Adjacent Street Traffic

Enter Exit TotalEnter Exit Total

210 SFHOUSE 1

209 Dwelling Units

39 1 18 157 132 77 209

Unadjusted Volume

lnternal Capture Trips

Pass-By Trips

Volume Added to Adjacent Streets

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

Total AM Peak Hour lnternal Capture = 0 Percent

Total PM Peak Hour lnternal Capture = 0 Percent

Source: lnstitute of Transportation Engineers, Trip Generation Manualgth Edition, 2012
TRIP GENERATION 2014, TRAFFICWARE, LLC



General lnformation Site Information
Analyst MSH lntersection Lemmon & Patrician

Agenry/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 12/28/2016 East^Vest Street Patrician Drive

Analysis Year 2016 North/South Street Lemmon Drive

Time Analyzed AM Existing Peak Hour Factor 0.92

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description

Lanes

Nlajor Street: North-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 R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 1 0 1 0 0 1 1 0 0 1 1 1

Configuration LTR LTR L TR L T R

Volume, V (veh/h) 'l 2 42 46 7 1 56 55 13 1 259 11

Percent Heavy Vehicles (%) ? 1 3 3 3 3 3 3

Proportion Time Blocked

Percent Grade (%) 0 n

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

Capacity, c (veh/h) 726 442 1260 1517

v/c Ratio 0.07 0.13 0.05 000

95% Queue Length, Qss (veh) 02 05 02 00

Control Delay (s/veh) 103 14.4 80 74
Level of Service, LOS B B A A

Approach Delay (s,rveh) 10.3 144 35 00

Approach LOS B B

Copyright@20lTUniversityof Florida.All RightsReserved. Hcs2olo'"TWscVersion6.90 Generated: 1/3/2017 9:09:2'l AM
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General lnformation Site lnformation
Analyst MSH Intersection Lemmon & Patrician

Agency/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 12/28/2016 East^Vest Street Patrician Drive

Analysis Year 2016 North/South Street Lemmon Drive

Time Analyzed PM Existing Peak Hour Factor 0.92

lntersection Orientation North-South Analysis Time Period (hrs) 0.2s

Project Description

Lanes

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 o 9 1U 1 2 t 4U 5 6

Number of Lanes 0 'I 0 0 1 0 0 1 1 0 0 1 1 1

Configuration LTR LTR L TR L T R

Volume, V (veh/h) 6 I 63 40 20 24 51 302 5B 3 143 4

Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3

Proportion Time Blocked

Percent Grade (%) n 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, c (veh/h) 688 398 1413 1 161

v/c Ratio 0.12 0.23 004 0.00

95% Queue Length, Qss (veh) 04 09 01 00

Control Delay (s/veh) 110 167 77 B1

Level of Service, LOS B c A

Approach Delay (s/veh) 110 167 09 02

Approach LOS B c

Copyright @ 201 7 University of Florida. All Rights Reserved. HCS 2010'" TWSC Version 6.90 Generated: 1/3/2017 9:09:45 AM
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General Information Site lnformation
Analyst MSH I ntersection Lemmon & Patrician

Agency/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 12/28/2016 Eastn/Vest Street Patrician Drive

Analysis Year 201 6 North/South Street Lemmon Drive

Time Analyzed AM Existing + Project Peak Hour Factor 0.92

lntersection Orientation North-South Analysis Time Period (hrs) 02s

Project Description

Lanes

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 o 9 1U
,l

2 3 4U 4 5 6

Number of Lanes 0 0 0 1 0 0 1 0 0 1 1 1

Configuration LTR LTR L TR L T R

Volume, V (veh/h) 1 2 42 111 8 2 56 72 34 2 309 11

Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3

Proportion Time Blocked

Percent Grade (%) o 0

Right Turn Channelized No No No No

Median TypelStorage 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, c (veh/h) 673 384 1204 1466

v/c Ratio 0.07 0.34 0.0s 000

95% Queue Length, Qrs (veh) 02 15 02 00
Control Delay (s/veh) r0 8 19.2 81 75

Level of Service, LOS B c A

Approach Delay (s/veh) 108 192 28 00

Approach LOS B c

Copyright@20lTUniversityof Florida.All RightsReserved. HCS2010'"TWSCVersion6.90 Generated: 1/3/2017 9:10:10AM
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General Information Site lnformation
Analyst MSH lntersection Lemmon & Patrician

Agency/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 12/28/2016 East^Vest Street Patrician Drive

Analysis Year 2016 North/South Street Lemmon Drive

Time Analyzed PM Existing + Project Peak Hour Factor 092

lntersection Orientation North-South Analysis Time Period (hrs) 0.2s

Project Description

Lanes

Major Street: North-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 R

Priority '10 11 12 7 A 9 1U 1 3 4U 5 6

Number of Lanes 0
,l

0 0 1 0 tl '1
1 0 1 1 1

Configuration LTR LTR L TR L T R

Volume, V (veh/h) R 9 63 83 20 25 51 358 130 5 174 5

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, c (veh/h) 602 300 1372 1 031

v/c Ratio 0.14 0.46 004 0.00

95% Queue Length, Qss (veh) 05 23 01 00

Control Delay (s/veh) 12.0 27.0 77 85

Level of Service, LOS B D A A

Approach Delay (s/veh) 120 27.0 07 02

Approach LOS B D

Copyright @ 2017 University of Florida, All Rights Reserved. HcS 2010'" TWSC Version 6.90 Generated: 1/3/2017 9:10:35 AM
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General lnformation Site lnformation
Analyst MSH lntersection 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 092

I ntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description

Lanes

Nlajor 5t.eet: lJorth 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 I 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 1 0 U 1 1 0 0
,l

1 1

Configuration LTR LTR L TR L T 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 U

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, c (veh/h) 692 406 1229 1510

v/c Ratio 0.08 0.15 0.0s 0.00

95% Queue Length, Qe5 (veh) 03 05 02 0.0

Control Delay (s/veh) 10 6 154 81 74

Level of Service, LOS B c A

Approach Delay (s/veh) 106 154 37 00

Approach LOS B c
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General lnformation Site lnformation
Analyst MSH I ntersection Lemmon & Patrician

Agency/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 12/28/2016 East^Vest Street Patrician Drive

Analysis Year 2026 North/5outh Street Lemmon Drive

Time Analyzed PM Base Peak Hour Factor 0.92

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description

Lanes

r,l.!tu

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 1U 1 2 3 4U 4 5 6

Number of Lanes 0 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 8 70 40 20 24 56 334 58 t 158 5

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 bt 3

Capacity, c (veh/h) 660 360 1 391 1127

v/c Ratio 014 o.2s 0.04 0.00

95% Queue Length, Qgs (veh) 05 10 0.1 00

Control Delay (s/veh) 11 4 184 77 82

Level of Service, LOS B c A A

Approach Delay (s,zveh) 114 184 10 01

Approach LOS B c
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General lnformation Site lnformation
Analyst MSH lntersection Lemmon & Patrician

Agenqy/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 12/28/2016 East^Vest Street Patrician Drive

Analysis Year 2026 North/South Street Lemmon Drive

Time Analyzed AM Base + Project Peak Hour Factor 0.92

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description

Lanes

Nlajor Street; North-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 R

Priority 10 11 12 7 8 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 1 0 0 1
'| 0 0 1 1 1

Configuration LTR LTR L TR L T R

Volume, V (veh/h) 2 2 46 111 8 2 62 78 J4 2 336 12

Percent Heavy Vehicles (%) 3 3 3 3 3 3 3 3

Proportion Time Blocked

Percent Grade (%) 0 n

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, c (veh/h) u0 3s1 1174 1457

v/c Ratio 0.08 038 0.06 0.00

95% Queue Length, Qss (veh) 03 17 02 00

Control Delay (s/veh) 111 21.3 B3 75

Level of Service, LOS B c A A

Approach Delay (s/veh) 1'1 1 21.3 29 00

Approach LOS B c
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General Information Site lnformation
Analyst MSH I ntersection Lemmon & Patrician

Agency/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 12/28/2016 East^Vest Street Patrician Drive

Analysis Year 2026 North/South Street Lemmon Drive

Time Analyzed PM Base + Project Peak Hour Factor 0.92

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description

Lanes

Nlaior Slreetr 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 9 1U 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 TypelStorage 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, c (veh/h) 577 269 1 351 1 001

v/c Ratio 0.16 0.52 005 000

95% Queue Length, Qgs (veh) 06 28 01 00

Control Delay (s/veh) 124 31 9 78 86

Level of Service, LOS B D A A

Approach Delay (s,zveh) 124 31 9 08 o2

Approach LOS B D
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General lnformation Site Information
Analyst MSH lntersection Lemmon & Deodar

Agenry/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 12/28/2016 East^Vest Street Deodar Way

Analysis Year 2016 North/South Street Lemmon Drive

Time Analyzed AM Existing Peak Hour Factor 0.92

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description

[anes

Major Street: Nodh-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 1U 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) 0 I 67 I 0 267

Percent Heavy Vehicles (%) 3 3 3

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median TypelStorage 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, c (veh/h) 9M 1517

v/c Ratio 000 000

95% Queue Length, Qss (veh) 00 00

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 lnformation Site lnformation
Analyst MSH lntersection Lemmon & Deodar

Agency/Co Solaegui Engineers Jurisdiction Washoe County

Date Performed 12/28/2016 East/West Streel Deodar Way

Analysis Year 2016 North/South Street Lemmon Drive

Time Analyzed PM Existing Peak Hour Factor 0.92

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description

Lanes

Nlri.rr St/eFt: I'iofth 5o!th

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 
1 12 7 8 9 1U I 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 0 U 0 1 n 0 0 1 0

Configuration LR TR LT

Volume, V (veh/h) 1 0 332 1 157

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) 0

Capacity, c (veh/h) s06 1 190

v/c Ratio 000 0.00

95% Queue Length, Qs5 (veh) 00 00

Control Delay (s/veh) 121 80

Level of Service, LOS B

Approach Delay (s/veh) 121 00

Approach LOS a

Copyright @ 2017 University of Florida. All Rights Reserved. HCS 2010'" TWSC Version 6.90 Generated: i/3/2017 9:13:43 AM
LeDe l 6px.xtw



General lnformation Site lnformation
Analyst MSH I ntersection 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

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description

Lanes

1{fYtl'a
Ilrlr Sl.: I i'1. i,. r.,-t'l

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 o 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 n 0 0 0 0 1 0 0 0 'l 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 (o/o) 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, c (veh/h) 632 1492

v/c Ratio 0.09 0.00

95% Queue Length, Qss (veh) 03 00

Control Delay (s/veh) 11 2 74

Level of Service, LOS B A

Approach Delay (s/veh) 11 2 00

Approach LOS B
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General lnformation Site lnformation
Analyst MSH lntersection Lemmon & Deodar

Agency/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 12/28/2016 EastAVest Street Deodar Way

Analysis Year 2016 North/South Street Lemmon Drive

Time Analyzed PM Existing + Project Peak Hour Factor 0.92

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description

[anes

Major Streei: 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 '1 U 1 2 3 4U 4 5 6

Number of Lanes 0 n 0 0 0 n 0 0 1 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 (%) n

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 'I

Capacity, c (veh/h) 485 1129

v/c Ratio 0.08 000

95% Queue Length, Qss (veh) 02 00

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 lnformation

Analyst M5H lntersection Lemmon & Deodar

Agency/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 12/28/2016 East^Vest Street Deodar Way

Analysis Year 2026 North/South Street Lemmon Drive

Time Analyzed AM Base Peak Hour Factor 092

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description

[anes

n 1 .{ +Y t P r

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 a 9 1U 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) 1 2 74 2 1 295

Percent Heavy Vehicles (%) 3 3 3

Proportion Time Blocked

Percent Grade (%) 0

Right Turn Channelized No No No No

Median TypelStorage 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, c (veh/h) 807 1 507

v/c Ratio 0.00 000

95% Queue Length, Qss (veh) 00 00

Control Delay (s/veh) 95 74

Level of Service, LOS A

Approach Delay (s/veh) 95 00

Approach LOS A
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General lnformation Site Information
Analyst MSH I ntersection Lemmon & Deodar

Agenry/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 12/28/2016 East^Vest Street Deodar Way

Analysis Year 2026 North/South Street Lemmon Drive

Time Analyzed PM Base Peak Hour Factor 0.92

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description

Lanes

Niajor 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 6 9 1U I 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 0 0 0 U 1 0 0 0 1

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

Capacity, c (veh/h) 515 '1 1s1

v/c Ratio 001 000

95% Queue Length, Qss (veh) 00 00

Control Delay (s/veh) 120 81

Level of Service, LOS I A

Approach Delay (s/veh) 120 01

Approach LOS B
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General lnformation Site Information
Analyst MSH lntersection Lemmon & Deodar

Agency/Co, Solaegui Engineers Jurisdiction Washoe County

Date Performed '12/28/2016 East^Vest Streel Deodar Way

Analysis Year 2026 North/South Street Lemmon Drive

Time Analyzed AM Base + Project Peak Hour Factor 0.92

lntersection Orientation North-South Analysis Time Period (hrs) 02s

Project Description

[anes

n 1 { vY t P a

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 1U 1 2 3 4U 4 5 6

Number of Lanes 0 n 0 0 0 0 0 1 0 0 0 0

Configuration LR TR LT

Volume, V (veh/h) 51 3 75 19 296

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) 58

Capacity, c (veh/h) 602 1481

v/c Ratio 010 000

95% Queue Length, Qss (veh) 03 00

Control Delay (s/veh) 116 74

Level of Service, LOS B A

Approach Delay (s/veh) 116 00

Approach LOS B
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Genbral lnformation Site Information
Analyst MSH lntersection Lemmon & Deodar

Agency/Co. Solaegui Engineers Jurisdiction Washoe County

Date Performed 12/28/2016 East^Vest Street Deodar Way

Analysis Year 2026 North/South Street Lemmon Drive

Time Analyzed PM Base + Project Peak Hour Factor 0.92

lntersection Orientation North-South Analysis Time Period (hrs) 0.25

Project Description

Lanes

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 l1 12 7 6 9 1U 1 2 3 4U 4 5 6

Number of Lanes 0 0 0 0 0 0 0 1 0 0 U 1 0

Configuration LR TR LT

Volume, V (veh/h) 34 2 368 50 2 176

Percent Heavy Vehicles (%) J 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 1 
'100

v/c Ratio 009 0.00

95% Queue Length, Qss (veh) 03 00

Control Delay (s/veh) 137

Level of Service, LOS B A

Approach Delay (s/veh) 13.7 01

Approach LOS B
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TMWA
080-730-08
43560 SF

N.A.P.

LARSON
080-730-36
40.00 AC

NOT A PART

LARSON
080-730-35
26.89 AC

ANDREWS
080-730-37
40.00 AC

NOT A PART

JDS LLC
080-730-21
43.21 AC JONES

080-730-22
40.49 AC

NOT A PART

NIMSIC
080-730-28
41.42 AC

NOT A PART

NORTH VALLEYS INVESTMENT GRP.
080-730-17
41.78 AC

NOT A PART

NORTH VALLEYS
INVESTMENT GRP.

080-730-16
40.29 AC

NOT A PART

JDS LLC
080-635-02 & 080-635-01

1.89 AC & 13.59 AC

LARSON
552-210-07
43.05 AC

USA
552-030-01
620.16 AC

NOT A PART

PREET
552-210-06

40.87± AC - ORIGINAL
40.63± - ADJUSTED

NOT A PART

CUNNINGHAM
552-210-08
42.07 AC

NOT A PART

NELSON
080-730-29
46.39 AC

NOT A PART

PFEIFER
552-210-09
43.46 AC

NOT A PART

ESTATES ROAD (EX. DIRT PUB.)
DEODAR WAY (EX. DIRT PUB.)

LEMMON DRIVE

(EXIST
 PUBLIC

)

KESS W
AY ( EX. PUBLIC)

PARTRICIAN DRIVE ( EX. PUBLIC)

PALACE DRIVE (EX. PUBLIC)

FEMA FLOOD
ZONE AE

FEMA FLOOD
ZONE AE

FEM
A FLOOD

ZONE UNSHADED X

DATE REVISIONS   BY

DRAWN BY: CODE:SCALE:RELEASE DATE:

TM

LEMMON VALLEY PROJECT
WASHOE COUNTY, NEVADA

SITE ANALYSIS MAP

RSTWCNV01

PROJECT
LOCATION

SLOPE ANALYSIS TABLE
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