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TANEY ENGINEERING 
6030 SOUTH JONES BLVD, SUITE 100 

LAS VEGAS, NV 89118 
TELEPHONE: 702-362-8844 

Fax: 702-362-5233 

 
August 23, 2012 
Job No. DRH-12-033 
 
Albert Sung, P.E. 
City of Las Vegas Flood Control 
333 N. Rancho Drive 
Las Vegas, Nevada 89106 
 
Subject:   Update #2 to the Technical Drainage Study for The Orchards at Grand Teton & 

Tenaya Units 2 and 3 (DS# 4274) 
 
Mr. Sung: 
 
Taney Engineering is pleased to provide one (1) hard copy and one (1) digital copy of the Update 
#2 to the Technical Drainage Study for The Orchards at Grand Teton & Tenaya Units 2 and 3.  
The original report that was prepared by Thomason Consulting Engineers, DS-4274, and was 
approved by the City of Las Vegas on September 12, 2008.  This study was also reviewed by this 
office and found to be reasonable.  An update for Unit 1 has recently been conditionally 
approved (DS4558); the approval letter has been provided in Appendix E. 
 
The conditions of the previous Tentative Map, TMP-27023 and Site Development Review, SDR-
27226, were followed.  The conditions of the Extension of Time, EOT-45057 for the Site 
Development Review and the Tentative Map are included in Appendix A. 
 
This update is for Unit 2 and 3.  These two units will be rough graded at the same time but 
constructed separately.  Grading, Plan and Profiles, and Details plans are included in Appendix 
F. 
 
The drainage pattern for the onsite basins remains the same from the previously approved study 
with minor grading revisions.  See the Future Onsite Basins figure in the reference material, 
Appendix E.  A 37’ wide drainage easement is provided in Unit 2 at the end of Fresh Harvest 
Avenue see cross section B.  Cross section A shows a typical 37’ wide street, conservatively 
assuming all 30cfs from basin DEON1 (DS4274) is present. 
 
The finished floor elevations have been set at a vertical distance above the gutter flow line of at 
least twice the depth of flow in the gutter flow line up to a maximum of 18 inches above the 
water surface elevation in the street. 
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The offsite flows and drainage pattern have changed slightly from the previously approved study.  
A summary of the changes is provided below: 
  

 The regional flood control facility, BRDB 0032, Brent 400 ac-ft South Environmental 
Enhancement Area Detention basin has been constructed, cutting of the large flow 
(874cfs) in Tenaya Way north of Grand Teton. 

 There is an existing high point in Tenaya Way south of Grand Teton Drive.  The previous 
study significantly reduced the high point and had a flow split at the intersection.  Clark 
County would not approve this flow split.  In order to obtain approval for the remaining 
units from Clark County and to maintain the existing condition, the high point will 
remain.  This is considered reasonable with the proposed regional flood control facility in 
Grand Teton Drive (LVMD 2661) to be constructed very soon according to the most 
recent CCRFCD Ten-Year Construction Plan. 
 

In the interim condition there is 2534cfs in Grand Teton Drive.  Similar to the referenced 
drainage study a 15’ wide concrete channel with CMU walls is proposed along Grand Teton 
Drive south of the proposed trail corridor.  This intent of this channel is to reduce impacts to the 
water surface elevation in Grand Teton Drive due to the construction of the street improvements.  
Similar to the referenced drainage study a 40’ long depressed curb near the west side of the 
project has been provided to allow storm runoff to enter the channel.  Due to the proposed high 
point in Tenaya Avenue the channel will outlet to Grand Teton Drive instead of Tenaya Avenue 
as shown in the referenced study.   
 
A proposed condition HEC-RAS analysis has been completed along Grand Teton Drive to 
address the water surface elevation in the interim condition.  Please see Appendix D for 
calculations.  Refer to Figure 5 in Appendix B for cross section locations.  It is noted the water 
surface elevation (WSE) has been increased at a few cross sections.  This is considered 
acceptable for multiple reasons which include: 
 

 The existing finished floor elevations along Grand Teton Avenue are above the WSE. 
 The increase in water surface elevation has been minimized by the addition of the 

concrete channel.  The flow rate in Grand Teton Avenue has been significantly increased 
in the interim condition in the areas of WSE increase.  In the existing condition large 
amounts of runoff were conveyed though the site and is now directed down Grand Teton 
Drive. 

 The proposed regional flood control facility in Grand Teton Drive (LVMD 2661) is 
currently under design and the Construction funding is programmed in fiscal year 12/13 
according to the to the most recent CCRFCD Ten-Year Construction Plan.  See reference 
material Appendix E. 

 
Based on the above reasons the WSE increase along Grand Teton Avenue is considered 
acceptable.  It should also be noted that due to the large amount of runoff in Grand Teton Drive 
CCRFCD street criteria is not met in the interim condition.  However this project is not adding 
additional flow to Grand Teton and is trying to mitigate the impact as mush as possible. 
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APPENDIX B 

Figures 
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BCHU BELTWAY CHANNEL - HUALAPAI EKHU ELKHORN AND HUALAPAI RCHB RANCHO ROAD SYSTEM - BELTWAY

0000 E 12' X 5' RCAP 853 501 CBA3-C WEST3 0.84 1.11 0003 E 6' X 4' RCAP 980 638 CNW26-C WEST3 0.51 3.61 0122 P2 Conc Chnl 16'-20'W 6'D 0:1 SS 350 2226 CNWBC6-C WEST3 4.17 1.84

0017 E 8' X 5' RCAP 1216 501 CBA3-C WEST3 0.84 1.33 0020 E 6' X 5' RCAP 150 638 CNW26-C WEST3 0.51 3.61 0130 P2 Conc Chnl 16'W 6'D 0:1 SS 1012 2226 CNWBC6-C WEST3 4.17 2.67

0040 E 66" RCP 60 222 DNW26-C WEST3 0.51 1.04 0023 E 8' X 5' RCAP 1200 638 CNW26-C WEST3 0.51 0.90 0149 P2 Conc Chnl 16'W 6'-7'D 0:1 SS 87 1888 CNWBC3 WEST3 3.75 2.27

0042 E 60" RCP 615 222 DNW26-C WEST3 0.51 1.42 GOEC GOWAN NORTH - EL CAPITAN BRANCH 0151 P2 Conc Chnl 16'W 7'D 0:1 SS 1255 1888 CNWBC3 WEST3 3.75 2.65

0054 E 54" RCP 770 222 DNW26-C WEST3 0.51 1.23 0176 P1 78" RCP 1320 363 CCPFR-C ALLGOW3 0.46 1.15 0171 E 16' X 6' RCBC @ El Capitan Way 234 1888 CNWBC3 WEST3 3.75 1.75

BRDB BRENT DRAINAGE SYSTEM GONO GOWAN NORTH SYSTEM 0175 E Conc Chnl 14'W 7'D 0:1 SS 1220 1888 CNWBC3 WEST3 3.75 2.93

0000 P3 36" RCP with 18" Orifice Plate 2170 37 BRDB WEST3 2.48 0.40 0511 P1 7' X 6' RCB 1320 546 CCPHW-C ALLGOW3 0.60 1.14 0198 E Conc Chnl 14'W 7'D 0:1 SS 225 1402 CNWBA6-C WEST3 3.61 2.93

0031 P3 45,080 cfs PMF Spillway 45080 CBRDB WEST3 2.48 LVMD LAS VEGAS WASH - MIDDLE 0227 P1 11' X 8' RCB 1885 1402 CNWBA6-C WEST3 3.61 2.17

0032 P3 450 ac-ft South Environmental Enhancement Area 1902 CBRDB WEST3 2.48 2490 P2 2: 13' X 7' RCB 2555 2278 CNW168-C CWEST3 4.69 0.40 0250 P1 11' X 8' RCB 3200 1402 CNWBA6-C WEST3 3.61 1.06

0033 P3 Energy Dissipator 100 957 CNW113-C WEST3 1.58 2507 E 2: 13' X 9' RCB 2831 2278 CNW168-C CWEST3 4.69 0.36 0295 P1 7' X 6' RCB 5525 973 CNW66-C WEST3 1.75 3.30

0043 P1 8' X 6' RCB 2920 957 CNW113-C WEST3 1.58 2.10 2525 P1 21' X 6' RCB 1140 1913 CNW159-C CWEST3 3.91 0.40 TSDB TULE SPRINGS DRAINAGE SYSTEM

0107 P1 8' X 6' RCB 2660 957 CNW113-C WEST3 1.58 2.40 2550 P1 21' X 6' RCB 1445 1664 CD161-C CWEST3 3.41 0.40 0000 E 2: 10' X 4' RCBC @ Echo Grande 100 26 TULEDB WEST3 1.35 1.04

0157 P1 12' X 6' RCB 1260 741 CNW96-C WEST3 0.95 0.25 2574 P1 21' X 6' RCB 1430 1664 CD161-C CWEST3 3.41 0.60 0002 P3 36" RCP with 22" Orifice Plate 320 26 TULEDB WEST3 1.35 0.33

CN95 CENTENNIAL PKWY CHANNEL WEST / U.S 95 BRANCH 2599 P1 Conc Chnl 30'W 5'D 2:1 SS 1577 1585 CNW162-C CWEST3 3.08 0.40 0010 P3 14,013 cfs PMF Spillway 14013 CTULEDB WEST3 1.35

0000 P2 Conc Chnl 22'W 10'D 0:1 SS 2690 3340 CNWBB3-C WEST3 3.36 2.17 2632 P1 13' X 5' RCB 1580 968 CNW138-C WEST3 1.16 0.59 0011 P3 117 ac-ft North Environmental Enhancement Area 804 CTULEDB WEST3 1.35

0068 P1 3: 8' X 7' RCB 3380 3216 CNW103-C WEST3 3.05 2.12 2661 P1 11' X 5' RCB 2640 968 CNW138-C WEST3 1.16 1.00 0012 P3 Energy Dissipator 260 376 CNW148-C WEST3 0.52

0102 P1 3: 8' X 6' RCB 1710 2888 2CNW89-C WEST3 2.66 2.09 2711 P1 8' X 5' RCB 1320 968 CNW138-C WEST3 1.16 1.80 0023 P1 84" RCP 1320 376 CNW148-C WEST3 0.52 0.80

0167 P1 2: 10' X 6' RCB 1580 2160 2CNW71-E WEST3 1.64 1.50 2737 P1 8' X 5' RCB 1320 818 CNW139-C WEST3 0.93 1.81 0059 P1 78" RCP 2640 376 CNW148-C WEST3 0.52 1.03

0199 P3 Conc Chnl 15'W 11'D 0:1 SS 1015 1609 2CNW72-C WEST3 1.17 0.82 2763 P1 78" RCP 1320 818 CNW139-C WEST3 0.93 2.40

0218 P3 16' X 8' RCB 556 1609 2CNW72-C WEST3 1.17 0.77 MOFA MOCCASIN - FORT APACHE

0257 P3 Transition Structure 100 1609 2CNW72-C WEST3 1.17 0.77 0024 P0 12' X 6' RCB 1520 394 DNW100-W LOWER3 0.46 0.25

0259 P3 16' X 8' RCB 2848 674 CNW74-C WEST3 0.45 2.06 0053 P0 10' X 6' RCB 1345 258 DNW78-C LOWER3 0.24 0.25

0313 P3 Transition Structure 240 674 CNW74-C WEST3 0.45 1.50 MOKY MOCCASIN - KYLE CANYON BRANCH

0318 P3 14' X 6' RCB 797 333 NW62-S WEST3 0.21 1.47 0078 P0 2: 13' X 7' RCB 965 1205 CNW50-E LOWER3 1.06 0.40

0333 P3 12' X 6' RCB 300 333 NW62-S WEST3 0.21 5.50 0096 P0 2: 13' X 7' RCBC @ US 95 210 1066 CNW35-C LOWER3 0.89 1.70

CNGT CENTENNIAL PKWY CHANNEL WEST / GRAND TETON BRANCH 0100 P0 2: 13' X 7' RCB 1515 1066 CNW35-C LOWER3 0.89 0.40

0000 P3 10' X 5' RCB 2290 600 CNW71-E WEST3 0.47 2.63 0129 P0 2: 11' X 7' RCB 675 779 CNW33-C LOWER3 0.64 0.40

0043 P0 6' X 6' RCB 3980 600 CNW71-E WEST3 0.47 3.00 0142 P0 2: 9' X 7' RCB 430 779 CNW33-C LOWER3 0.64 0.40

0118 E 6' X 5' RCAP 5472 363 KYLEDET* KYLEDB 57.73 3.72 MSNV MOUNTAIN SPA/VISTA RANCH

CNKC CENTENNIAL PKWY CHANNEL WEST / KYLE CANYON BRANCH 0000 E 6: 12' X 5' RCBC @ Grand Teton 273 679 CNW163-C CWEST3 1.67 0.40

0000 E 12' X 4' RCB 377 999 CNW72-C WEST3 0.71 4.58 0005 E Grass Chnl 100'W 4.5'D 10:1 SS 6325 679 CNW163-C CWEST3 1.67 0.40

0007 E 10' X 5' RCB 874 999 CNW72-C WEST3 0.71 3.28 0125 E Grass Chnl 100'W 4.5'D 10:1 SS 1300 116 CNW147E WEST3 1.54 0.40

0024 E 8' X 5' RCB 1385 999 CNW72-C WEST3 0.71 2.40 RACO RACEL STREET COLLECTOR

0050 P0 6' X 6' RCB 2830 999 CNW72-C WEST3 0.71 3.00 0000 P3 96" RCP Baffled Energy Dissipator 54 497 CNW111S WEST3 0.55 4.20

0104 P0 6' X 5' RCB 565 452 NW45-S WEST3 0.27 3.00 0001 P3 78" RCP 3245 497 CNW111S WEST3 0.55 2.46

0115 P0 72" RCP 1513 452 NW45-S WEST3 0.27 3.00 0064 P3 78" RCP 2650 423 DNW111S WEST3 0.44 2.09

CNWE CENTENNIAL PKWY CHANNEL WEST RCBC RANCHO ROAD SYSTEM - BELTWAY CHANNEL

0150 P2 Conc Chnl 42'W 10'D 0:1 SS 720 4233 CNW3B3-C WEST3 5.64 0.40 0000 E 6' X 5' RCB 1062 222 FADB WEST3 1.60 1.04

0173 P2 42' X 10' RCBC @ Torrey Pines 190 4233 CNW3B3-C WEST3 5.64 0.40 0002 E 54" RCP Outlet with 41" Orifice 503 222 FADB WEST3 1.60 2.38

0176 P2 Conc Chnl 32'W 12'D 0:1 SS 795 4233 CNW3B3-C WEST3 5.64 0.40 0003 E 2,341 cfs PMF Spillway 2341 FADBIN WEST3 1.60

0189 P2 Conc Chnl 32'W 10'D 0:1 SS 1845 4067 CNW2D4-C WEST3 5.15 0.54 0004 E 76 ac-ft Fort Apache Detention Basin 1255 FADBIN WEST3 1.60

0226 P2 Conc Chnl 12'W 12'D 2:1 SS 1165 4067 CNW2D4-C WEST3 5.15 1.00 0007 E Energy Dissipator 100 1255 FADBIN WEST3 1.60

0251 P2 Conc Chnl 12'W 12'D 2:1 SS 1135 3951 CNW2D3-C WEST3 4.65 0.59 0009 E 12' X 6' RCBC @ Fort Apache Detention Basin 133 1255 FADBIN WEST3 1.60 1.79

0271 P2 Conc Chnl 32'W 10'D 0:1 SS 185 3951 CNW2D3-C WEST3 4.65 0.59 0012 E Conc Chnl 12'W 6'-7'D 0:1 SS 1937 1255 FADBIN WEST3 1.60 3.15

0274 E 32' X 10' RCBC @ Tenaya 130 3951 CNW2D3-C WEST3 4.65 0.45 0048 E 12' X 6' RCBC @ Grand Canyon 140 1040 CMNA1 WEST3 1.32 3.15

0277 P2 Conc Chnl 13'W 10'D 2:1 SS 590 3951 CNW2D3-C WEST3 4.65 0.45 0051 E Conc Chnl 12'W 6'-8'D 0:1 SS 2660 1040 CMNA1 WEST3 1.32 3.44

0287 P2 Conc Chnl 13'W 10'D 2:1 SS 605 3593 CNW2B2-C WEST3 3.84 1.19 0096 E 1: 10' X 6' and 1: 6' X 6' RCBC @ Hualapai Way 190 1040 CMNA1 WEST3 1.32 1.93

0301 P2 Conc Chnl 32'W 10'D 0:1 SS 235 3593 CNW2B2-C WEST3 3.84 1.19 0100 E Conc Chnl 12'W 5.5'D 0:1 SS 2085 598 CDMNA1 WEST3 0.48 2.88

0304 P2 32' X 10' RCB 6510 3593 CNW2B2-C WEST3 3.84 1.75 0140 E Conc Chnl 10'W 5'D 0:1 SS 2155 598 CDMNA1 WEST3 0.48 1.65

EKBU ELKHORN SPRINGS AND BUFFALO RCHB RANCHO ROAD SYSTEM - BELTWAY

0000 P1 78" RCP 860 375 NW134-C WEST3 0.46 1.00 0034 E Conc Chnl 21'W 8'D 0:1 SS 1000 2631 CNW1C-W WEST3 4.68 1.19

EKDB ELKHORN SPRINGS DETENTION BASIN 0053 E 2: 12' X 8' RCBC @ South Ramp Connector 85 2304 CDW1C1 WEST3 4.31 1.40

0000 E Grass Chnl 15'W 5.8'D 3.5:1 SS 2575 238 CNW150-C WEST3 1.41 0.39 0054 E Conc Chnl 21'W 8'D 0:1 SS 432 2304 CDW1C1 WEST3 4.31 1.51

0025 E 4' X 3' RCB 160 120 ELKBASIN WEST3 0.84 0.50 0062 E Transition Structure 130 2304 CDW1C1 WEST3 4.31 1.51

0026 E 48" RCP 1270 120 ELKBASIN WEST3 0.84 1.23 0065 E 24' X 7' RCB 480 2304 CDW1C1 WEST3 4.31 0.30

0049 E 60" RCP 1095 120 ELKBASIN WEST3 0.84 0.13 0074 E 24' X 6' RCB 50 2226 CNWBC6-C WEST3 4.17 0.30

0070 E 48 ac-ft Elkhorn Springs Detention Basin 629 CNW133-C WEST3 0.84 0075 E 20' X 6' RCBC @ Beltway 428 2226 CNWBC6-C WEST3 4.17 2.81

EKHU ELKHORN AND HUALAPAI 0083 P2 20' X 6' RCB 950 2226 CNWBC6-C WEST3 4.17 2.49

0000 E 6' X 5' RCB Overflow Structure 48 638 CNW26-C WEST3 0.51 0.91 0101 P2 Conc Chnl 20'W 7'D 0:1 SS 980 2226 CNWBC6-C WEST3 4.17 2.38

0001 E 6' X 5' RCAP 72 638 CNW26-C WEST3 0.51 0.91 0120 E 20' X 6' RCBC @ Grand Montecito 120 2226 CNWBC6-C WEST3 4.17 1.00

* The HEC-1 node shown identifies the controlling concentration point for the associated facility and is located upstream of this facility due to decreasing peak flow with increasing tributary area caused by storm distribution transitions, depth area reduction factors, or attenuation of flow from routing.

** As-built or design slopes were used when available. All other slopes are based on existing topography. The user should verify the facility slope listed prior to performing any facility specific analysis.

^ For parallel facilities, the existing facility flow equals its normal depth capacity, and the proposed parallel facility flow equals the remaining flow (i.e., HEC-1 Node flow = existing facility normal depth capacity + proposed parallel facility flow).

ZZZZ2008 LAS VEGAS VALLEY  Street Name Designator                AABB                  Existing Facility……..…...…....…....E Construction Features

ZZZZFLOOD CONTROL Parent Stream Name Proposed or Modified Facility…......P Bottom Width…………………W Cast in Place Concrete Pipe………………………………………CIPCP Reinforced Concrete Arch Culvert…………………………………………………………..RCAC

ZZZZMASTER PLAN UPDATE Stream Name Contingency Level Corrugated Metal Arch Pipe Culvert……………………………………CMAP Reinforced Concrete Box…………………………………………………………………….RCB

 ID / River Mile   0000                        Category B……..………………P0 Depth………………………………..D Corrugated Metal Pipe Culvert……………………………….CMPC Reinforced Concrete Box Culvert…………………………………………………………..RCBC

ZZZZFACILITY INVENTORY Distance Above Confluence Master Plan…………………….P1 High Density Polyethylene………………………………………HDPE Reinforced Concrete Pipe…………………………………………………………………….RCP

FIGURE  F - 13 with Parent Stream Preliminary Design…………….P2 Side Slope, H:V…………….SS Helical Elliptical Reinforced Concrete Pipe……………………….HERCP Reinforced Concrete Pipe Culvert………………………………………………………..RCPC

Miles in Hundredths Design…………………………..P3 Reinforced Concrete Arch Pipe………………………………..RCAP Storm Sewer Pipe……………………………………………………………………………SSP
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.41000 %

Discharge 30.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 0.37

0+01.5 0.00

0+02.5 0.12

0+18.5 0.44

0+34.5 0.12

0+35.5 0.00

0+37.0 0.37

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 0.37) (0+02.5, 0.12) 0.013

(0+02.5, 0.12) (0+34.5, 0.12) 0.016

(0+34.5, 0.12) (0+37.0, 0.37) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.56 ft

Elevation Range 0.00 to 0.44 ft

Flow Area 11.08 ft²

Wetted Perimeter 37.49 ft

Worksheet for A -Typ 37' Street @ 0.41%

8/23/2012 11:41:52 AM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



Results

Hydraulic Radius 0.30 ft

Top Width 37.00 ft

Normal Depth 0.56 ft

Critical Depth 0.53 ft

Critical Slope 0.00555 ft/ft

Velocity 2.71 ft/s

Velocity Head 0.11 ft

Specific Energy 0.67 ft

Froude Number 0.87

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.56 ft

Critical Depth 0.53 ft

Channel Slope 0.41000 %

Critical Slope 0.00555 ft/ft

Worksheet for A -Typ 37' Street @ 0.41%

8/23/2012 11:41:52 AM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.41000 %

Normal Depth 0.56 ft

Discharge 30.00 ft³/s

Cross Section Image

Cross Section for A -Typ 37' Street @ 0.41%

8/23/2012 11:42:02 AM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.15000 %

Discharge 30.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 0.87

0+00.0 0.37

0+18.5 0.00

0+37.0 0.37

0+37.0 0.87

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 0.87) (0+37.0, 0.87) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.38 ft

Elevation Range 0.00 to 0.87 ft

Flow Area 7.25 ft²

Wetted Perimeter 37.03 ft

Hydraulic Radius 0.20 ft

Top Width 37.00 ft

Normal Depth 0.38 ft

Critical Depth 0.46 ft

Worksheet for B - 37' Drainage Easement

8/23/2012 11:42:48 AM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of1Page



Results

Critical Slope 0.00382 ft/ft

Velocity 4.14 ft/s

Velocity Head 0.27 ft

Specific Energy 0.65 ft

Froude Number 1.65

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.38 ft

Critical Depth 0.46 ft

Channel Slope 1.15000 %

Critical Slope 0.00382 ft/ft

Worksheet for B - 37' Drainage Easement

8/23/2012 11:42:48 AM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 1.15000 %

Normal Depth 0.38 ft

Discharge 30.00 ft³/s

Cross Section Image

Cross Section for B - 37' Drainage Easement

8/23/2012 11:43:01 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.68000 %

Discharge 8.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 0.60

0+05.0 0.50

0+05.5 0.50

0+05.5 0.00

0+07.0 0.17

0+40.0 0.83

0+59.0 0.45

0+69.0 0.00

0+80.0 2.75

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 0.60) (0+07.0, 0.17) 0.013

(0+07.0, 0.17) (0+59.0, 0.45) 0.016

(0+59.0, 0.45) (0+80.0, 2.75) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.42 ft

Elevation Range 0.00 to 2.75 ft

Worksheet for C - Tenaya Interim - 10-yr

8/23/2012 11:43:31 AM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]
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Results

Flow Area 4.30 ft²

Wetted Perimeter 25.27 ft

Hydraulic Radius 0.17 ft

Top Width 24.78 ft

Normal Depth 0.42 ft

Critical Depth 0.38 ft

Critical Slope 0.01133 ft/ft

Velocity 1.86 ft/s

Velocity Head 0.05 ft

Specific Energy 0.47 ft

Froude Number 0.79

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.42 ft

Critical Depth 0.38 ft

Channel Slope 0.68000 %

Critical Slope 0.01133 ft/ft

Worksheet for C - Tenaya Interim - 10-yr

8/23/2012 11:43:31 AM

Bentley Systems, Inc. Bentley FlowMaster V8i (SELECTseries 1)  [08.11.01.03]

27 Siemons Company Drive Suite 200 W  Watertown, CT 06795 USA  +1-203-755-1666 2of2Page



Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.68000 %

Normal Depth 0.42 ft

Discharge 8.00 ft³/s

Cross Section Image

Cross Section for C - Tenaya Interim - 10-yr

8/23/2012 11:43:43 AM
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.68000 %

Discharge 43.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 0.60

0+05.0 0.50

0+05.5 0.50

0+05.5 0.00

0+07.0 0.17

0+40.0 0.83

0+59.0 0.45

0+69.0 0.00

0+80.0 2.75

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 0.60) (0+07.0, 0.17) 0.013

(0+07.0, 0.17) (0+59.0, 0.45) 0.016

(0+59.0, 0.45) (0+80.0, 2.75) 0.025

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Results

Normal Depth 0.69 ft

Elevation Range 0.00 to 2.75 ft

Worksheet for C - Tenaya Interim - 100-yr
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Results

Flow Area 15.39 ft²

Wetted Perimeter 58.25 ft

Hydraulic Radius 0.26 ft

Top Width 57.55 ft

Normal Depth 0.69 ft

Critical Depth 0.68 ft

Critical Slope 0.00755 ft/ft

Velocity 2.79 ft/s

Velocity Head 0.12 ft

Specific Energy 0.81 ft

Froude Number 0.95

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.69 ft

Critical Depth 0.68 ft

Channel Slope 0.68000 %

Critical Slope 0.00755 ft/ft

Worksheet for C - Tenaya Interim - 100-yr
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.68000 %

Normal Depth 0.69 ft

Discharge 43.00 ft³/s

Cross Section Image

Cross Section for C - Tenaya Interim - 100-yr
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.68000 %

Discharge 8.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 0.60

0+05.0 0.50

0+05.5 0.50

0+05.5 0.00

0+07.0 0.17

0+40.0 0.83

0+73.0 0.17

0+74.5 0.00

0+74.5 0.50

0+75.0 0.50

0+80.0 0.60

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 0.60) (0+07.0, 0.17) 0.013

(0+07.0, 0.17) (0+73.0, 0.17) 0.016

(0+73.0, 0.17) (0+80.0, 0.60) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Worksheet for C - Tenaya Ultimate - 10yr
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Results

Normal Depth 0.41 ft

Elevation Range 0.00 to 0.83 ft

Flow Area 3.83 ft²

Wetted Perimeter 27.74 ft

Hydraulic Radius 0.14 ft

Top Width 26.90 ft

Normal Depth 0.41 ft

Critical Depth 0.41 ft

Critical Slope 0.00712 ft/ft

Velocity 2.09 ft/s

Velocity Head 0.07 ft

Specific Energy 0.48 ft

Froude Number 0.98

Flow Type Subcritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.41 ft

Critical Depth 0.41 ft

Channel Slope 0.68000 %

Critical Slope 0.00712 ft/ft

Worksheet for C - Tenaya Ultimate - 10yr
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.68000 %

Normal Depth 0.41 ft

Discharge 8.00 ft³/s

Cross Section Image

Cross Section for C - Tenaya Ultimate - 10yr
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.68000 %

Discharge 34.00 ft³/s

Section Definitions

Station (ft) Elevation (ft)

0+00.0 0.60

0+05.0 0.50

0+05.5 0.50

0+05.5 0.00

0+07.0 0.17

0+40.0 0.83

0+73.0 0.17

0+74.5 0.00

0+74.5 0.50

0+75.0 0.50

0+80.0 0.60

Roughness Segment Definitions

Start Station Ending Station Roughness Coefficient

(0+00.0, 0.60) (0+07.0, 0.17) 0.013

(0+07.0, 0.17) (0+73.0, 0.17) 0.016

(0+73.0, 0.17) (0+80.0, 0.60) 0.013

Options

Current Roughness Weighted 
Method

Pavlovskii's Method

Open Channel Weighting Method Pavlovskii's Method

Closed Channel Weighting Method Pavlovskii's Method

Worksheet for C - Tenaya Ultimate - 100yr
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Results

Normal Depth 0.61 ft

Elevation Range 0.00 to 0.83 ft

Flow Area 12.21 ft²

Wetted Perimeter 59.48 ft

Hydraulic Radius 0.21 ft

Top Width 58.42 ft

Normal Depth 0.61 ft

Critical Depth 0.63 ft

Critical Slope 0.00582 ft/ft

Velocity 2.78 ft/s

Velocity Head 0.12 ft

Specific Energy 0.73 ft

Froude Number 1.07

Flow Type Supercritical

GVF Input Data

Downstream Depth 0.00 ft

Length 0.00 ft

Number Of Steps 0

GVF Output Data

Upstream Depth 0.00 ft

Profile Description

Profile Headloss 0.00 ft

Downstream Velocity Infinity ft/s

Upstream Velocity Infinity ft/s

Normal Depth 0.61 ft

Critical Depth 0.63 ft

Channel Slope 0.68000 %

Critical Slope 0.00582 ft/ft

Worksheet for C - Tenaya Ultimate - 100yr
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Project Description

Friction Method Manning Formula

Solve For Normal Depth

Input Data

Channel Slope 0.68000 %

Normal Depth 0.61 ft

Discharge 34.00 ft³/s

Cross Section Image

Cross Section for C - Tenaya Ultimate - 100yr
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HEC-RAS Analyses 

 
  



WSE Comparison

Q Total WSE Difference

(cfs) (ft) Station WSE (ft)

-1100 2538 99.64 15 99.91 -0.27

-1198 2538 98.78 14 100.02 -1.24

-1200 2538 98.22 14 100.02 -1.8

-1250 2538 97.9 13 99.58 -1.68

-1300 2538 98.11 13 99.58 -1.47

-1350 2538 97.65 12 98.01 -0.36

-1400 2538 97.52 12 98.01 -0.49

-1450 2538 97.2 12 98.01 -0.81

-1500 2538 97.11 11 97.01 0.1

-1600 2538 96.04 11 97.01 -0.97

-1700 2538 95.08 10 95.37 -0.29

-1800 2538 94.16 9 95.34 -1.18

-1900 2538 93.27 8 94.13 -0.86

-2000 2538 92.71 7 93.09 -0.38

-2100 2538 92.5 7 93.09 -0.59

-2150 2538 92.25 6 91.87 0.38

-2200 2538 92.02 6 91.87 0.15

-2300 2538 91.68 5 91.39 0.29

-2400 2538 90.03 4 89.74 0.29

-2450 2538 89.39 3 88.58 0.81

-2482 2538 88.25 btwn 2-3* 88.41 -0.16

-2483 Lat Struct

-2521.5 2532.14 88.21 btwn 2-3* 88.20 0.01

-2540.5 2532.14 87.81 btwn 2-3* 88.10 -0.29

-2578 2529.36 88.02 2 87.9 0.12

-2650 2494.78 87.86 1 87.88 -0.02

TCE Existing Condition

*WSE was interpolated between sections 2 and 3 of TCE analysis

River 

Station

Dev



 

Orchards

-1100

-1198
-1300

-1400

-1500

-1600

-1700

-1800

-1900

-2000

-2100

-2200

-2300

-2400

-2482

-2483

-2521.5

-2578

Gr and  Te t on

None of the XS's are Geo-Referenced (  Geo-Ref user entered XS  Geo-Ref interpolated XS  Non Geo-Ref user entered XS  Non Geo-Ref interpolated XS)



 

HEC-RAS  Plan: Plan 09   River: Grand Teton   Reach: Orchards    Profile: PF 1

Reach River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

Orchards -1100   PF 1 2538.00 97.31 99.64 100.36 102.11 0.014414 12.28 205.68 122.50 1.69

Orchards -1198   PF 1 2538.00 95.96 98.78 99.43 101.07 0.007380 11.32 213.21 120.00 1.52

Orchards -1200   PF 1 2538.00 95.93 98.22 99.02 101.01 0.005765 8.83 233.58 140.00 1.31

Orchards -1250   PF 1 2538.00 95.69 97.90 98.70 100.72 0.005933 8.68 235.03 140.00 1.32

Orchards -1300   PF 1 2538.00 95.45 98.11 98.75 100.27 0.004236 6.62 285.45 140.00 0.92

Orchards -1350   PF 1 2538.00 94.96 97.65 98.37 100.03 0.004588 6.79 276.40 140.00 0.95

Orchards -1400   PF 1 2538.00 94.97 97.52 98.21 99.77 0.004352 6.53 282.38 140.00 0.92

Orchards -1450   PF 1 2538.00 94.64 97.20 97.91 99.54 0.004503 6.54 278.44 140.00 0.93

Orchards -1500   PF 1 2538.00 94.49 97.11 97.66 99.01 0.003576 6.17 302.69 140.00 0.84

Orchards -1600   PF 1 2538.00 93.60 96.04 96.79 98.52 0.005183 6.93 268.25 140.00 1.00

Orchards -1700   PF 1 2538.00 92.70 95.08 95.91 97.90 0.006592 7.64 249.86 140.00 1.12

Orchards -1800   PF 1 2538.00 91.81 94.16 95.01 97.15 0.007951 8.34 237.82 140.00 1.23

Orchards -1900   PF 1 2538.00 90.92 93.27 94.14 96.30 0.009233 9.05 229.42 140.00 1.33

Orchards -2000   PF 1 2538.00 89.60 92.71 93.47 95.29 0.008198 8.87 241.76 142.00 1.26

Orchards -2100   PF 1 2538.00 89.94 92.50 93.02 94.41 0.005617 7.85 275.27 144.00 1.06

Orchards -2150   PF 1 2538.00 89.71 92.25 92.76 94.13 0.005549 7.81 277.07 145.00 1.06

Orchards -2200   PF 1 2538.00 89.49 92.02 92.52 93.85 0.005351 7.69 280.66 145.00 1.04

Orchards -2300   PF 1 2538.00 89.05 91.68 92.09 93.30 0.004542 7.32 295.78 145.00 0.96

Orchards -2400   PF 1 2538.00 87.74 90.03 90.77 92.55 0.010746 9.73 230.25 145.00 1.43

Orchards -2450   PF 1 2538.00 87.08 89.39 90.15 91.99 0.010960 9.87 223.83 145.00 1.44

Orchards -2482   PF 1 2538.00 87.28 88.25 88.92 91.33 0.042554 14.53 194.50 347.30 3.15

Orchards -2483   Lat Struct

Orchards -2521.5 PF 1 2532.14 86.54 88.21 88.71 89.90 0.017197 10.45 242.37 304.74 2.06

Orchards -2540.5 PF 1 2532.14 86.30 87.81 88.32 89.56 0.017943 10.62 238.43 301.71 2.11

Orchards -2578   PF 1 2529.36 85.93 88.02 88.26 88.90 0.007051 10.01 420.02 428.70 1.45

Orchards -2650   PF 1 2494.78 85.65 87.86 87.93 88.42 0.004200 8.29 532.08 530.48 1.14
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PROJECT DATA
Project Title: Orchards_Dev
Project File : Orchards_Dev.prj
Run Date and Time: 8/23/2012 11:50:08 AM

Project in English units

                                                                                

PLAN DATA

Plan Title: Plan 09
Plan File : s:\Active\D R Horton\DRH-12-033 - The Orchards Grand Teton & Tenaya\Hydrology\Update 
#2\HEC-RAS\Orchards_Dev.p09

           Geometry Title: Orchards_Int
           Geometry File : s:\Active\D R Horton\DRH-12-033 - The Orchards Grand Teton & 
Tenaya\Hydrology\Update #2\HEC-RAS\Orchards_Dev.g01

           Flow Title    : Flow 01
           Flow File     : s:\Active\D R Horton\DRH-12-033 - The Orchards Grand Teton & 
Tenaya\Hydrology\Update #2\HEC-RAS\Orchards_Dev.f01

Plan Summary Information:
Number of:  Cross Sections =   25    Multiple Openings  =    0
            Culverts       =    0    Inline Structures  =    0
            Bridges        =    0    Lateral Structures =    1

Computational Information
    Water surface calculation tolerance  =  0.01 
    Critical depth calculation tolerance =  0.01 
    Maximum number of iterations         =  20 
    Maximum difference tolerance         =  0.3 
    Flow tolerance factor                =  0.001 

Computation Options
    Critical depth computed only where necessary
    Conveyance Calculation Method: At breaks in n values only
    Friction Slope Method:         Average Conveyance
    Computational Flow Regime:     Mixed Flow

                                                                                

FLOW DATA

Flow Title: Flow 01
Flow File : s:\Active\D R Horton\DRH-12-033 - The Orchards Grand Teton & Tenaya\Hydrology\Update 
#2\HEC-RAS\Orchards_Dev.f01

Flow Data (cfs)
                                                             
  River           Reach           RS                   PF 1  
  Grand Teton     Orchards        -1100                2538  
                                                             

Boundary Conditions
                                                                                                 
      
  River           Reach           Profile                       Upstream                 
Downstream     
                                                                                                 
      
  Grand Teton     Orchards        PF 1                      Normal S = 0.0144         Normal S = 
0.005  
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GEOMETRY DATA

Geometry Title: Orchards_Int
Geometry File : s:\Active\D R Horton\DRH-12-033 - The Orchards Grand Teton & 
Tenaya\Hydrology\Update #2\HEC-RAS\Orchards_Dev.g01

CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -1100   

INPUT
Description: Sta 11+00
Station Elevation Data    num=      12
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   98.07      19   97.69      33   97.96      33   98.46      47   98.73
      47   98.23      50   98.29     103   97.48   104.5   97.31   104.5   97.81
     105   97.81   122.5   97.95

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025      19     .02     105    .016

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            19     105               98      98      98             .1       .3

CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -1198   

INPUT
Description: Sta 11+98
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   97.44      50   97.39     103   96.13   104.5   95.96   104.5   96.46
     105   96.46     120   96.76     120  100.76

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025       0    .016     105    .013

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0     105                2       2       2             .1       .3

CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -1200   

INPUT
Description: Sta 12+00
Station Elevation Data    num=      14
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   97.45      19   96.78      50    97.4     103    96.1   104.5   95.93
   104.5   96.43     105   96.43     110   96.53     120   96.73  124.99   96.63
     125   94.08   132.5   93.93     140   94.08     140   99.58

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025      19    .016  124.99    .013

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            19  124.99               50      50      50             .1       .3

CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -1250   

INPUT
Description: Sta 12+50
Station Elevation Data    num=      15
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   96.43      11   96.21      19   96.51      50   97.13     103   95.86
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   104.5   95.69   104.5   96.19     105   96.19     110   96.29     120   96.49
  124.99   96.39     125   93.76   132.5   93.62     140   93.76     140   99.26

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025      19    .016  124.99    .013

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            19  124.99               50      50      50             .1       .3

CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -1300   

INPUT
Description: Sta 13+00
Station Elevation Data    num=      19
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   95.68      11   95.84      19   96.26      33   96.53      33   97.03
      50   97.37      67   97.04      67   96.54     103   95.62   104.5   95.45
   104.5   95.95     105   95.95     110   96.05     120   96.25  124.99   96.15
     125   93.45   132.5    93.3     140   93.45     140   98.95

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025      19     .02  124.99    .013

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            19  124.99               50      50      50             .1       .3

CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -1350   

INPUT
Description: Sta 13+50
Station Elevation Data    num=      18
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   95.27      11   95.47      19   95.99      33   96.26      33   96.76
      50    97.1      67   96.77      67   96.27     103   95.38   104.5   95.21
     105   95.21     110   95.16     120   95.06  124.99   94.96     125   93.18
   132.5   93.03     140   93.18     140   98.68

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025      19     .02  124.99    .013

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            19  124.99               50      50      50             .1       .3

CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -1400   

INPUT
Description: Sta 14+00
Station Elevation Data    num=      19
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   94.79      11   95.09      19   95.72      33      96      33    96.5
      50   96.83      67    96.5      67      96     103   95.11   104.5   94.97
   104.5   95.47     105   95.47     110   95.57     120   95.77  124.99   95.67
     125   92.82   132.5   92.67     140   92.82     140   97.82

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025      19     .02  124.99    .013

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            19  124.99               50      50      50             .1       .3

CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -1450   

INPUT
Description: Sta 14+50
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Station Elevation Data    num=      19
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   94.52      11   94.72      19   95.46      33   95.72      33   96.22
      50   96.56      67   96.22      67   95.72     103   94.81   104.5   94.64
   104.5   95.14     105   95.14     110   95.24     120   95.44  124.99   95.34
     125    92.5   132.5   92.35     140    92.5     140    97.5

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025      19     .02  124.99    .013

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            19  124.99              100     100     100             .1       .3

CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -1500   

INPUT
Description: Sta 15+00
Station Elevation Data    num=      19
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   93.92      11   94.34      19   95.19      33   95.46      33   95.96
      50    96.3      67   95.96      67   95.46     103   94.66   104.5   94.49
   104.5   94.99     105   94.99     110   95.09     120   95.29  124.99   95.19
     125   92.19   132.5   92.04     140   92.19     140   97.19

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025      19     .02  124.99    .013

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            19  124.99              100     100     100             .1       .3

CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -1600   

INPUT
Description: Sta 16+00
Station Elevation Data    num=      19
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   93.68      11   93.59      19   94.27      33   94.55      33   95.05
      50   95.38      67   95.05      67   94.55     103   93.77   104.5    93.6
   104.5    94.1     105    94.1     110    94.2     120    94.4  124.99    94.3
     125   91.69   132.5   91.54     140   91.69     140   96.69

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025      19     .02  124.99    .013

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            19  124.99              100     100     100             .1       .3

CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -1700   

INPUT
Description: Sta 17+00
Station Elevation Data    num=      19
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   93.46      11   92.84      19   93.36      33   93.63      33   94.13
      50   94.47      67   94.13      67   93.63     103   92.87   104.5    92.7
   104.5    93.2     105    93.2     110    93.3     120    93.5  124.99    93.4
     125   91.19   132.5   91.04     140   91.19     140   96.19

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025      19     .02  124.99    .013

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            19  124.99              100     100     100             .1       .3

CROSS SECTION          

RIVER: Grand Teton     
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REACH: Orchards           RS: -1800   

INPUT
Description: Sta 18+00
Station Elevation Data    num=      19
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   93.04      11   92.09      19   92.44      33   92.72      33   93.22
      50   93.55      67   93.22      67   92.72     103   91.98   104.5   91.81
   104.5   92.31     105   92.31     110   92.41     120   92.61  124.99   92.51
     125   90.69   132.5   90.54     140   90.69     140   95.69

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025      19     .02  124.99    .013

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            19  124.99              100     100     100             .1       .3

CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -1900   

INPUT
Description: Sta 19+00
Station Elevation Data    num=      19
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   92.67      11   91.34      19   91.53      33    91.8      33    92.3
      50   92.64      67    92.3      67    91.8     103   91.09   104.5   90.92
   104.5   91.42     105   91.42     110   91.52     120   91.72  124.99   91.62
     125   90.19   132.5   90.04     140   90.19     140   95.19

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025      19     .02  124.99    .013

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            19  124.99              100     100     100             .1       .3

CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -2000   

INPUT
Description: Sta 20+00
Station Elevation Data    num=      19
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   92.28      11   90.59      19   91.09      33   91.36      33   91.86
      50    92.2      67   91.86      67   91.36     105    89.6   106.5   90.43
   106.5   90.93     107   90.93     112   91.03     122   91.23  126.99   91.13
     127   89.69   134.5   89.54     142   89.69     142   94.69

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025      19     .02  126.99    .013

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            19  126.99              100     100     100             .1       .3

CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -2100   

INPUT
Description: Sta 21+00
Station Elevation Data    num=      19
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   91.55      11   89.84      19   90.66      33   90.93      33   91.43
    46.5   91.69    46.5   91.19      50   91.26     107   90.11   108.5   89.94
   108.5   90.44     109   90.44     114   90.54     124   90.74  128.99   90.64
     129   89.19   136.5   89.04     144   89.19     144   94.19

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025      19     .02  128.99    .013

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            19  128.99               50      50      50             .1       .3
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CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -2150   

INPUT
Description: Sta 21+50
Station Elevation Data    num=      19
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0    91.5      11   89.47      19   90.44      33    90.7      33    91.2
      41   91.36      41   90.86      50   91.04     108   89.88   109.5   89.71
   109.5   90.21     110   90.21     115   90.31     125   90.51  129.99   90.41
     130   88.94   137.5   88.79     145   88.94     145   93.94

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025      19     .02  129.99    .013

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            19  129.99               50      50      50             .1       .3

CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -2200   

INPUT
Description: Sta 22+00
Station Elevation Data    num=      19
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   91.28      11   89.09      19      90      33    90.5      33      91
      41   91.14      41   90.64      50   90.82     108   89.66   109.5   89.49
   109.5   89.99     110   89.99     115   90.09     125   90.29  129.99   90.19
     130   88.69   137.5   88.54     145   88.69     145   93.69

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025      19     .02  129.99    .013

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            19  129.99              100     100     100             .1       .3

CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -2300   

INPUT
Description: Sta 23+00
Station Elevation Data    num=      19
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   90.93      11   88.34      19   89.77      33   90.05      33   90.55
      41    90.7      41    90.2      50   90.38     108   89.22   109.5   89.05
   109.5   89.55     110   89.55     115   89.65     125   89.85  129.99   89.75
     130   88.19   137.5   88.04     145   88.19     145   93.19

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025      19     .02  129.99    .013

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            19  129.99              100     100     100             .1       .3

CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -2400   

INPUT
Description: Sta 24+00
Station Elevation Data    num=      19
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   89.15      11   87.59      19   88.48      33   88.76      33   89.26
      41    89.4      41    88.9      50   89.08     108   87.91   109.5   87.74
   109.5   88.24     110   88.24     115   88.34     125   88.54  129.99   88.44
     130   87.69   137.5   87.54     145   87.69     145   92.69

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025      19     .02  129.99    .013
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Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            19  129.99               50      50      50             .1       .3

CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -2450   

INPUT
Description: Sta 24+50
Station Elevation Data    num=      16
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   89.12      11   87.22      19   87.83      33   88.09      33   88.59
      41   88.75      41   88.25      50   88.43     108   87.25   109.5   87.08
   109.5   87.58     110   87.58  119.99   87.78     120   87.18     145   87.68
     145   92.68

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025      19     .02  119.99    .013

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            19  119.99               32      32      32             .1       .3

CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -2482   

INPUT
Description: Sta 24+82
Station Elevation Data    num=       9
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   88.22    88.1   87.86    95.1   86.99   102.6   87.38   134.6   88.01
   224.9   87.28   254.8    87.4   314.9   87.64   347.3   87.77

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025   102.6    .016   347.3    .013

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
         102.6   347.3             39.5    39.5    39.5             .1       .3

LATERAL STRUCTURE      

RIVER: Grand Teton     
REACH: Orchards           RS: -2483   

INPUT
Description: 
Lateral structure position     = Right overbank
Distance from Upstream XS =        
Deck/Roadway Width        =      20
Weir Coefficient          =       2
Weir Flow Reference       = Water Surface
 Weir Embankment Coordinates    num =        5
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
    2482   87.77  2521.5   88.59  2540.5   88.21    2578   87.68    2650   87.43

Weir crest shape                            = Broad Crested

LATERAL STRUCTURE OUTPUT  Profile #PF 1  Lat Struct  
                                                                                 
  E.G. US. (ft)                  91.33    Weir Sta US (ft)             2482.00   
  W.S. US. (ft)                  88.25    Weir Sta DS (ft)             2650.00   
  E.G. DS (ft)                   88.42    Min El Weir Flow (ft)          87.43   
  W.S. DS (ft)                   87.86    Wr Top Wdth (ft)              111.41   
  Q US (cfs)                   2538.00    Weir Max Depth (ft)             0.48   
  Q Leaving Total (cfs)          43.66    Weir Avg Depth (ft)             0.33   
  Q DS (cfs)                   2494.78    Weir Flow Area (sq ft)         36.29   
  Perc Q Leaving                  1.70    Weir Coef (ft^1/2)             2.000   
  Q Weir (cfs)                   43.66    Weir Submerg                    0.00   
  Q Gates (cfs)                           Q Gate Group (cfs)                     
  Q Culv (cfs)                    0.00    Gate Open Ht (ft)                      
  Q Lat RC (cfs)                          Gate #Open                             
                                          Gate Area (sq ft)                      
  Q Breach (cfs)                          Gate Submerg                           
  Breach Avg Velocity (ft/s)              Gate Invert (ft)                       
  Breach Flow Area (sq ft)                Gate Weir Coef                         
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Warning: The cross-section end points had to be extended vertically for the computed water 
surface.

CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -2521.5 

INPUT
Description: Sta 25+21.5
Station Elevation Data    num=       8
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   87.92    48.9   87.21    77.7   86.54   134.4    87.5     175    87.3
   196.8   87.24     275   87.94   347.5   88.59

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025       0    .016   347.5    .016

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0   347.5               19      19      19             .1       .3

CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -2540.5 

INPUT
Description: Sta 25+40.5
Station Elevation Data    num=       7
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   87.28      76    86.3   132.9   87.28   173.7   86.92   195.5    86.8
   273.7   87.56   346.1   88.21

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .016       0    .016   346.1    .016

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
             0   346.1             37.5    37.5    37.5             .1       .3

CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -2578   

INPUT
Description: Sta 25+78
Sta 25+78
Station Elevation Data    num=      54
     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0   89.22      20   86.53      25   86.43    25.5   86.43    25.5   85.93
      27    86.1      80    86.8    90.5   86.75    90.5   87.24      97   87.16
      97    86.5  101.06   86.29  102.08   86.22  102.31   86.21  102.45    86.2
  102.56   86.19  102.63   86.18  102.89   86.19  108.07   86.32  110.13   86.35
  114.78   86.45  121.85   86.74   125.7    86.9  126.13   86.94  126.52   86.98
  128.79   87.35  130.24   87.58   131.9    87.4   136.3   87.61  136.48   87.61
  146.78   87.38  146.84   87.37  146.87   87.37  157.22   87.24  158.78   87.27
  170.26   87.37  172.14   87.34  173.36   87.32  184.22   87.16  189.26   87.13
  195.45   87.08   200.1   87.12  208.09   87.08   215.9   87.03  233.61   86.92
  254.06   87.02  271.82   87.08  311.52   87.27  323.92   87.32  371.13   87.11
  373.14   87.11  382.97   87.15  415.95    87.4  437.59   87.68

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025      20    .016      97    .025

Bank Sta: Left   Right    Lengths: Left Channel   Right     Coeff Contr.   Expan.
            20      97               72      72      72             .1       .3

CROSS SECTION          

RIVER: Grand Teton     
REACH: Orchards           RS: -2650   

INPUT
Description: Sta 26+50
Station Elevation Data    num=      70
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     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev     Sta    Elev
       0      88      20   86.25      25   86.15    25.5   86.15    25.5   85.65
      27   85.82      80   86.44    90.5   86.39    90.5   86.88      97    86.8
      97   86.14     100   85.96  104.03      86  112.49   86.17  115.08   86.27
  127.11   86.57  128.75   86.86  130.01   87.11   130.1   87.11  132.97   86.99
  134.54   86.98  139.04   87.01  146.44   87.05  148.47   86.92  149.29   86.84
  151.75   86.79  156.42   86.95  162.54   86.88  167.53   86.82  179.54   87.14
  184.87   87.24  192.64   87.09  203.87   86.64  210.97   86.86  225.21    87.3
   241.2   86.93  243.25   86.87  263.36   87.21  274.47   87.06  280.53   86.86
  304.23   87.38  304.71    87.4  304.97   87.41  308.44   87.32  322.15   86.96
   323.2   86.99  339.22   87.32     346    87.2  353.75   86.76  355.55   86.65
  371.89   87.12  378.37   87.25  391.25   86.91  394.24   86.78  418.26   87.29
  437.62   86.83  437.83   86.83  438.65   86.83  455.98   87.08  472.57   86.85
  476.18   86.83  478.13    86.8  494.96   87.02  497.56   87.09  511.75    86.7
  513.77   86.66   514.1   86.67  517.72   86.83  530.52   87.39  532.05   87.43

Manning's n Values        num=       3
     Sta   n Val     Sta   n Val     Sta   n Val
       0    .025      20    .016      97    .025

Bank Sta: Left   Right    Coeff Contr.   Expan.
            20      97             .1       .3

                                                                                

SUMMARY OF MANNING'S N VALUES 

River:Grand Teton     
                                                                 
      Reach          River Sta.       n1        n2        n3     
                                                                 
 Orchards             -1100             .025       .02      .016 
 Orchards             -1198             .025      .016      .013 
 Orchards             -1200             .025      .016      .013 
 Orchards             -1250             .025      .016      .013 
 Orchards             -1300             .025       .02      .013 
 Orchards             -1350             .025       .02      .013 
 Orchards             -1400             .025       .02      .013 
 Orchards             -1450             .025       .02      .013 
 Orchards             -1500             .025       .02      .013 
 Orchards             -1600             .025       .02      .013 
 Orchards             -1700             .025       .02      .013 
 Orchards             -1800             .025       .02      .013 
 Orchards             -1900             .025       .02      .013 
 Orchards             -2000             .025       .02      .013 
 Orchards             -2100             .025       .02      .013 
 Orchards             -2150             .025       .02      .013 
 Orchards             -2200             .025       .02      .013 
 Orchards             -2300             .025       .02      .013 
 Orchards             -2400             .025       .02      .013 
 Orchards             -2450             .025       .02      .013 
 Orchards             -2482             .025      .016      .013 
 Orchards             -2483        Lat Struct                   
 Orchards             -2521.5           .025      .016      .016 
 Orchards             -2540.5           .016      .016      .016 
 Orchards             -2578             .025      .016      .025 
 Orchards             -2650             .025      .016      .025 
                                                                 

                                                                                

SUMMARY OF REACH LENGTHS

River: Grand Teton     
                                                                 
      Reach          River Sta.      Left     Channel    Right   
                                                                 
 Orchards             -1100               98        98        98 
 Orchards             -1198                2         2         2 
 Orchards             -1200               50        50        50 
 Orchards             -1250               50        50        50 
 Orchards             -1300               50        50        50 
 Orchards             -1350               50        50        50 
 Orchards             -1400               50        50        50 
 Orchards             -1450              100       100       100 
 Orchards             -1500              100       100       100 
 Orchards             -1600              100       100       100 
 Orchards             -1700              100       100       100 
 Orchards             -1800              100       100       100 
 Orchards             -1900              100       100       100 
 Orchards             -2000              100       100       100 
 Orchards             -2100               50        50        50 
 Orchards             -2150               50        50        50 
 Orchards             -2200              100       100       100 
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 Orchards             -2300              100       100       100 
 Orchards             -2400               50        50        50 
 Orchards             -2450               32        32        32 
 Orchards             -2482             39.5      39.5      39.5 
 Orchards             -2483        Lat Struct                     
 Orchards             -2521.5             19        19        19 
 Orchards             -2540.5           37.5      37.5      37.5 
 Orchards             -2578               72        72        72 
 Orchards             -2650                                      
                                                                 

                                                                                

SUMMARY OF CONTRACTION AND EXPANSION COEFFICIENTS
River: Grand Teton     

                                                       
      Reach          River Sta.     Contr.    Expan.   
                                                       
 Orchards             -1100           .1        .3 
 Orchards             -1198           .1        .3 
 Orchards             -1200           .1        .3 
 Orchards             -1250           .1        .3 
 Orchards             -1300           .1        .3 
 Orchards             -1350           .1        .3 
 Orchards             -1400           .1        .3 
 Orchards             -1450           .1        .3 
 Orchards             -1500           .1        .3 
 Orchards             -1600           .1        .3 
 Orchards             -1700           .1        .3 
 Orchards             -1800           .1        .3 
 Orchards             -1900           .1        .3 
 Orchards             -2000           .1        .3 
 Orchards             -2100           .1        .3 
 Orchards             -2150           .1        .3 
 Orchards             -2200           .1        .3 
 Orchards             -2300           .1        .3 
 Orchards             -2400           .1        .3 
 Orchards             -2450           .1        .3 
 Orchards             -2482           .1        .3 
 Orchards             -2483    Lat Struct           
 Orchards             -2521.5         .1        .3 
 Orchards             -2540.5         .1        .3 
 Orchards             -2578           .1        .3 
 Orchards             -2650           .1        .3 
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CITY OF LAS VEGAS
INTER-OFFICE M EMORAN DUM

DATE:

Ausust ,r,'rfu{1 q
TO:
Land Development Services
Department of Public Works

FROM: ll \ I

Albert Sund, P.E. \
Flood Control Proj{ct Engineer
Department of Public Works

SUBJECT: I Drainage Study for:
The Orchards at Grand Teton & Tenaya

(Update to Spinnaker Homes at the Orchards DS4274)

COPIES TO:
Taney Engineering

Gross Streets: SWC of Grand Teton Drive & Tenava Wav D. R. Horton
File Number: F:\Depot\DSMemos\D545588. doc Bart Anderson, P,E., DevCo
Parcel Number: 125-15-101-003 CCRFCD
Zoninq Action: EOT-45057; EOT-45335 & TMP-45536 CCPW
FEMA Flood Zone YES NO X
Proposed Storm Drain I YES NO X

HISTORY DATE
RECEIVED

DATE
REVIEWED

COMMENTS REVIEW
FEES

FEES PAID
Transaction #

1"'Submittal 6t26t2012 71512012 Not Aooroved $400.00 287661: $400
2"o Submittal
& Suoolement

7t19t2012 &
8t6t2012

811612012 See Comments Below $400.00 290139: $400

TOTAL FEES (LDDRS): $800.00

REMARKS:

The Drainage Study for the subject project has been reviewed and:

1. The final approval of this drainage study is for the construction of Unit 1 and the half street
improvements of Whispering Sands Drive only. Upon construction of Unit 2, Unit 3 and so on, a
separate technical drainage study will be required to address each future Unit.

2. lt is understood that Grand Teton Boulevard will not be improved with the construction of Unit 1. The
engineer/developer must consult with City Planning Department for acceptable landscaping such as
tree wells or bushes to be installed in the 20'-Trail Corridor in future phases.

3. The engineer/developer was informed to coordinate with Íhe Clark County Schoo/ District (CCSD)
regarding their concerns of the property wall along the west boundary. The school district's concerns
must be resolved prior to the final approval of the drainage study. Please fon¡rard any email or letter
correspondences between the engineer/developer and the CCSD to City of Las Vegas Flood Control
Secfion for filing.

4. All drainage easements must be public drainage easements and common lots to be privately
maintained by the Homeowners Association to be labeled on the grading plans and to be dedicated
as such in the final map.

is approved subject to conformance to all City standards and the following conditions:
must be resubmitted or supplemented including the following:
is conditionally approved subject to Clark County Regional Flood Control District
concurrence.
is conditionally approved subject to Clark County Public Works Department
concurrence.

X is conditionally approved subject to the following Condition #3.



NOTE: Please be advised that all land surface area disturbances over 1 acre or any area adjacent to a
water way must submit to the Nevada Division of Environmental Protection a "Notice of lntent"
to discharge that certifies a stormwater pollution prevention plan has been developed and is
maintained on site; for inclusion in the Stormwater General Permit No. NVR100000. A phased
construction unit in a contiguous subdivision is considered under construction until all stripped
or disturbed surface areas have been covered by paving, building construction or planting. For
more information, including forms and applications see http://ndep.nv.qov/bwpc/storm01.htm or
call (775) 687-9429.

END OF REMARKS
ays

T/R/S: T19S/R60E/15
AREA G-15











robh
Rectangle

robh
Rectangle

robh
Rectangle

robh
Rectangle



robh
Rectangle

robh
Rectangle

robh
Rectangle

robh
Rectangle



robh
Rectangle











TEN-YEAR CONSTRUCTION PROGRAM 
 
 

 
 

 
 

FISCAL YEAR 2013 
THROUGH 
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GALE WM. FRASER, II. P.E. 
GENERAL MANAGER/CHIEF ENGINEER 

 
 

ADOPTED 
JUNE 14, 2012 



REGIONAL FLOOD CONTROL DISTRICT – FY 2013 THROUGH FY 2022 
 

25

Las Vegas (continued) 
 
programmed in FY 19/20.  The TYCP includes approximately $6.4 million for this 
project. 
 
Upper Northern LV Wash – Upper Western Tributary – Brent Drainage System – 
Floyd Lamb Park to Durango Drive  (PV = 78.5) 
BRDB 0043 – This project consists of an 8’ x 6’ reinforced concrete box culvert in Brent 
Lane extending from Durango Drive to the South Environmental Enhancement Area.  
Design is programmed in FY 14/15 and construction funding is programmed in FY 
17/18.  The TYCP includes approximately $4.1 million for this project. 
 
Upper Northern LV Wash – Upper Western Tributary – Las Vegas Wash – Grand 
Teton, Mountain Spa to Durango Drive  (PV = 80.5) 
LVMD 2632 through 2789 – This project consists of a reinforced concrete box culvert 
ranging in size from 6’ x 5’ to 18’ x 5’ in Grand Teton Drive extending from Durango 
Drive to just west of Rainbow Boulevard.    Design   is underway.   Construction funding 
is programmed in FY 12/13.  The TYCP includes approximately $15.9 million for this 
project. 
 
 

The funding programmed for the Upper Northern Las Vegas Wash, Central Basin and Gowan 
Planning Areas in Las Vegas totals approximately $219.8 million on the TYCP. 
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