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Las Vegas Wash Middle Branch -Rainbow Storm Drain
Elkhorn Road to Grand Teton Drive

VTN Nevada
W.O. #6952

1.0 INTRODUCTION

This Addendum Number 1 has been prepared to document the progress of the design for the
Rainbow Storm Drain, Elkhorn Road to Grand Teton Drive. The purpose of this addendum is to
provide updated project design analysis that has been performed since the 90% Design
Submittal, which included, the Final Design Report and the 90% - Civil Plans, Cost Estimate,
and Specifications. The Final Design Report for the Las Vegas Wash Middle Branch — Rainbow
Storm Drain, Elkhorn to Grand Teton was dated July 2008 and should be used with this
addendum for reference. (Refer to the Final Design Report for unchanged calculations not
contained within this addendum). This addendum contains updated calculations and reference
information that has changed due to the progress of the design, approval of the 2008 MPU, or to

comments received since the 90% Design Submittal.

2.0 HYDROLOGIC SUMMARY

The 100-year surface flow rates were derived from the HEC-1 models in the Final Design
Report; refer to that document for the HEC-1 files. A summary table has been provided below
illustrating design flows at each particular combination point as well as the adjusted depth area
reduction factor (DARF). Also included in this summary table is the corresponding tributary

arca.

TABLE 2.0.1 - HEC-1 SUMMARY TABLE

Golf Course north of Grand Teton CNW163-C 5.86 2.22 0.928
Grand Teton west of Golf Course CNW139-C 1.24 1.24 0.960
Grand Teton and Golf Course 2C163-C 7.10 3.46 0.915
Whispering Sands west of Rainbow NW162-C 0.25 0.25 0.990
Whispering Sands and Rainbow CNW162-C 7.35 3.71 0.913
Farm west of Rainbow DNW161-C 115 0.33 0.33 0.987
Farm and Rainbow CD161-C 2063 7.68 4.04 0.910
Severance west of Rainbow CNW150-C 270 1.16 1.16 0.964
Severance and Rainbow CCNW150- 2282 8.84 5.20 0.904
Elkhorn west of Rainbow NW159-C 145 0.25 0.25 0.990
Elkhorn and Rainbow CNW159 2385 9.08 5.44 0.903

' DARF Area subtracts the area from upstream detention basins to obtain a higher flow
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2.1 HYDROLOGIC STUDY COMPARISON

Several hydrologic Master Plan Models have been produced for the project tributary area
including the 1999 Northwest Neighborhood Study Phase II, 2002 Master Plan Update, 2007
Racel Street Collector Master Plan Amendment, and the 2008 Master Plan Update. Each of these
master plan models was referenced for the hydrologic model for this project; refer to the Final
Design Report for the design HEC-1 model. The project HEC-1 model features a design flow
rate of 1124 cubic feet per second in the Grand Teton System based on the Racel Street Collector
Master Plan Amendment approved in January of 2007. The 1999 Northwest Neighborhood
Study Phase II has a significantly higher flow rate of 1754 cfs at this location. The Northwest
Neighborhood Study included a larger tributary area. A portion of the area was diverted into
master planned detention basins upstream, thus reducing the ultimate flow rate. The 2008 MPU
flow rates for the area were compared against the 2007 Racel Street Collector MPA flows, and
were found to be a couple hundred cubic feet per second lower in general. In a conservative
approach, the CLV and the CCRFCD collectively agreed the 2007 MPA flows should be used
for the design of the Rainbow Storm Drain facilities; refer to Meeting Memorandum Number 8

in Appendix C. Table 2.1.1 below is a comparison of flow rates between the different hydrologic

studies.
TABLE 2.1.1 - HYDROLOGIC STUDY COMPARISON TABLE
Tcitlon Design Point 2002 MPU 2007 MﬁA 2008 MPU
Flow Rate (cfs) Flow Rate ' (cfs) Flow Rate (cfs)
Golf Course north of Grand Teton CNW163-C 2555 938 679
Grand Teton west of Golf Course CNW139-C 1359 1124 968
Grand Teton and Golf Course 2C163-C 3528 1921 1585
Whispering Sands west of Rainbow NW162-C 133 134 134
Whispering Sands and Rainbow CNW162-C 3528 2001 1664
Farm west of Rainbow DNW161-C 116 115 115
Farm and Rainbow CD161-C 3528 2063 1664
Severance west of Rainbow CNW150-C 197 270 181
Severance and Rainbow CCNW150- 3528 2282 1664
Elkhorn west of Rainbow NW159-C 144 145 129
Elkhorn and Rainbow CNW159 3528 2385 1916

M These numbers indicate design flow rates used for this project.
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Appendix A contains maps and figures that pertain to this project including: the FEMA Flood-
Zone Map, 2002 and 2008 Master Plan Update Figures, 2007 Racel Street Collector Master Plan
Amendment Figures, and a Drop Inlet Summary Figure. The Master Plan Update and Master
Plan Amendment figures included in Appendix A were obtained from the original document so
that they are more distinct and clear. All hydrologic and hydraulic calculations were derived
from and done in accordance with the “Hydrologic Criteria and Drainage Design Manual”
published by the Clark County Regional Flood Control District. The updated hydraulic
calculations can be found in Appendix B and include: Drop Inlet Calculations, Modified
Standard Form 6, D-Load Calculations, WSPGW Models, and HY8 Analysis. Pre-Final Storm

Drain Plan and Profile Drawings have been included in Appendix D as well.

3.0 SUPPLEMENTAL DOCUMENTATION

Since the 90% submittal, there have been several meetings between CLV, VTN, and various
utility companies; the associated meeting minutes have been provided in Appendix C. This
Addendum also includes the responses to all review comments that were provided to VIN for
the Final Design Report, the 90% - Civil Plans, Cost Estimate, and Specifications. (Refer to
Appendix C for all comment responses and matrices). In addition to the meeting minutes and
review comment matrices, additional potholes were completed for several water and gas
crossings that are in potential conflict. This pothole data and an updated Utility Conflict Matrix

have also been included in Appendix C.
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D/ Tributary | Channel D/ Tributary | Channel : Tributary | Channel
) - = Length| Flow HEC-1 HEC-1 3 - - Length | Flow HEC-1 HEC-1 ID / River - o Length | Flow HEC-1 HEC-1

Rwli\lllzr Status Facility Description @ | () Node Model (s::i.) FZ;R? Rh;l\lllt;r Status Facility Description ) (cfs) Node Model (sl;\;::.) f;;pf Mile Status Facility Description () (cfs) Node Model (s‘;r,::i § ?ullsrf
CN95 CENTENNIAL PKWY CHANNEL WEST/ U.S 95 BRANCH EKEA ELKHORN ROAD CHANNEL EAST - continued Lvup UPPER LAS VEGAS WASH

0000 | P3 |Conc Chnl 22'W 10D 0:1SS 3600 | 3533 | CDBB3-C | CWEST3 4.68 0.84 0353 | P2 |Conc Chnl 16'W7'D 0:1 SS 3160 378 | NN021-C | CWEST3 0.41 0.30 0446 E  |Floodway 24000 | 4259 | ULWDB | SPRING5 | 199.03 1.04
0068 | P1 [3:8' X7 RCBC 1800 | 3192 | CNW103-C | CWEST3 412 212 0413 | P2 |10'X5'RCBC 265 378 | NNO021-C | CWEST3 0.41 0.30 0908 E  [182,000 cfs PMF Spillway 182000 ULWIN LOWER 200.44

0102 | P1 |3:8'X6' RCBC 3400 | 2850 | 2CNWB9-C | CWEST3 373 2.09 0417 | P2 |Conc Chnl 10'W5'D 0:1 SS 1485 378 | NN021-C | CWEST3 0.41 0.30 0909 E  |3:108" RCP Outlet 100 | 4259 | ULWDB | SPRING5 | 199.03

0167 | P1 |2:10'X7'RCBC 1700 | 2421 | 3CNW72-C | CWEST3 3.03 1.50 FMEA FARM ROAD CHANNEL EAST 0910 E  |1,760 ac-ft Upper Las Vegas Wash Detention Basin 15918 | ULWIN LOWER 200.44

0199 | P1 |10'X 9 RCBC 1703 | 2081 | 2CNW72-C | CWEST3 2.20 1.84 0076 | PO |Conc Chnl12W5'D 2:1SS 2640 | 805 | CELKO6B | CWEST3 m 0.80 0911 PO |Upgrade to 2,190 ac-ft Upper Las Vegas Wash Detention 15918 | ULWIN LOWER 200.44

0259 | P1 |96"RCP 1688 | 923 | CNW74-C | CWEST3 0.80 1.53 0126 | PO |Conc Chnl 12W4.5'D 2.1 SS 4000 | 645 | CELKOBA | CWEST3 0.86 0.60 Basin

CNEA CENTENNIAL PKWY CHANNEL EAST GOEC GOWAN NORTH - EL CAPITAN BRANCH 0976 E  |Floodway 7000 | 13317 | ULWIN SPRING5 | 199.03 0.71
0176 | P3 [Conc Chnl 15'W 6.5'D 0:1 SS 1500 | 948 | CNN078-C | CWEST3 1.13 0.86 0126 | P1 |10'X7'RCB 1320 | 652 | CTRFR-C | GW3SC 0.96 0.38 1076 E  |Unlined Chnl 300W 8.5D 3:1 SS 9200 | 13317 | ULWIN SPRING5 | 199.03 0.80
CNGT CENTENNIAL PKWY CHANNEL WEST / GRAND TETON BRANCH 0152 | P1 |7'X6'RCB 1320 | 502 | CARFP-C | GW3SC 0.70 0.77 1077 E  |Soil Cement Levee 8.5' with 300'W Chnl 9200 | 13317 | ULWIN SPRING5 | 199.03 0.82
0000 | P1 |66"RCP 3640 | 399 | CNW71-C | CWEST3 0.84 3.09 0176 | P1 |78"RCP 1320 | 376 | CCPFR-C | GW3SC 0.46 1.15 MOKC MOCCASIN AND KYLE CANYON
CNWE CENTENNIAL PKWY CHANNEL WEST GTEA GRAND TETON DRIVE CHANNEL EAST 0000 P1_|12'X10'RCB 6000 | 3891 |2CNW64-C| VSPRING3 4.62 2.70
0000 E |2:27'X10'RCBC @ Beltway 278 | 4834 | CNW3D3-C [ CWEST3 1.73 1.50 0000 | PO |Conc Chnl 12W5.5D 2:1SS 7483 | 1307 | CGTO3E | CWEST3 2.89 1.03 MSBU MOUTAIN SPA AND BUFFALO

0005 | P2 |2:27'X10'RCB 764 | 4834 | CNW3D3-C | CWEST3 173 1.10 0144 | PO [12'X 7' RCBC 100 | 1141 | CGTO3D | CWEST3 2.55 1.50 0000 P1_|9'X8'RCB 2640 | 897 | CCNW128 | CWEST3 1.52 0.60
0020 E |2:27'X10' RCB @ Decatur 308 | 4834 | CNW3D3-C | CWEST3 1713 2.60 0146 | PO |Conc Chnl 12W5.5'D 2.1 SS 5300 | 1141 | CGT03D | CWEST3 258 0.97 MSIM MOUNTAIN SPA AND IRON MOUNTAIN

0026 | P2 |[2:27'X10'RCB 953 | 4834 | CNW3D3-C | CWEST3 113 0.60 0246 | PO |12'X 8 RCBC 100 | 1042 | CGTO3B | CWEST3 2.21 0.70 0000 P1 |10'X9'RCBC 700 1755 | CNW147-C| CWEST3 287 1.14
0045 | P2 |Conc Chnl56'W 10'D 0:1SS 1404 | 4834 | CNW3D3-C | CWEST3 1.73 0.59 0248 | PO _|Conc Chnl 12W5.5D 2:1 SS 5200 | 1042 | CGT03B | CWEST3 2.21 0.74 0004 P1 90" RCP 5280 | 857 | 2C113-C | CWEST3 0.91 2.27
0070 E |27'X10' RCBC @ Bradiey 220 | 4834 | CNW3D3-C | CWEST3 1.73 0.40 Lvo3 CLAYTON STREET CHANNEL 0106 P1_{90"RCP 1320 | 857 | 2C113-C | CWEST3 0.91 2.30
0071 P1 |Add 27 X 10' RCBC @ Bradley 220 | 4834 | CNW3D3-C | CWEST3 1.73 0.40 0031 E  |Conc Chnl8W8.1'D 1.5:1SS 2600 | 948 | CNN054-C | CWEST3 1.00 0.40 MSLC MOUNTAIN SPA AND LOG CABIN

0075 | P2 |Conc Chnl56'W 10'D 0:1SS 1498 | 4735 | 2C3B4-C | CWEST3 7.47 0.40 0081 E |2:10'X 7'RCBC @ Tropical 100 731 | CNN052-C | CWEST3 0.74 0.42 0000 P1 90" RCP 2640 | 622 |CNW148-C| CWEST3 0.84 1.03
0104 | P2 [56'X10'RCBC 350 | 4735 | 2C3B4-C | CWEST3 7.47 0.40 0082 | E |ConcChnl7W7.1'D15:1SS 2600 | 731 | CNN052-C | CWEST3 0.74 2.80 MSNV MOUNTAIN SPAVISTA RANCH

0110 | P2 |Conc Chnl56'W 10'D 0:1 SS 641 | 4735 | 2C3B4-C | CWEST3 7.47 0.40 0131 | P1_|7'X7 RCBC @ Centennial 100 731 | CNN052-C | CWEST3 0.74 2.00 0000 E  |Grass Chnl 100W 4.5'D 10:1 SS 6960 | 2555 | CNW163-C| CWEST3 479 0.40
0122 E |20'X 10' RCBC @ Jones 350 | 4735 | 2C3B4-C | CWEST3 147 0.40 LVDE LAS VEGAS WASH - DECATUR RCBC RANCHO ROAD SYSTEM - BELTWAY CHANNEL

0123 | P2 [36'X10'RCBC @ Jones 350 | 4735 | 2C3B4-C | CWEST3 7.41 0.40 0000 | P1 |96"RCP 2640 509 | CNW198-C | CWEST3 0.68 0.60 0000 E |82 ac-ft Ft. Apache Detention Basin 1031 | FADBIN WEST3 1.23

0129 | P2 |Conc Chnl 56'W 10D 0:1 SS 763 | 4547 | CNW3B3-C | CWEST3 6.7 0.40 LVIM LAS VEGAS WASH AND IRON MOUNTAIN 0001 E  [10,310 cfs PMF Spillway 10310 | FADBIN WEST3 1.23

0143 | P2 [56'X10'RCBC 352 | 4547 | CNW3B3-C | CWEST3 6.7 0.40 0000 | P1 |90"RCP 1300 | 555 | CNW206-C | CWEST3 1.16 1.10 0002 E  |66" RCP Outlet with 42" Orifice 100 204 FADBIN WEST3 1.23

0150 | P2 |Conc Chnl 42'W 10D 0:1 SS 1182 | 4547 | CNW3B3-C | CWEST3 6.7 0.40 LVMD LAS VEGAS WASH - MIDDLE RCHB RANCHO ROAD SYSTEM - BELTWAY CHANNEL

0173 | P2 |42'X10'RCBC @ Torrey Pines 190 | 4547 | CNW3B3-C | CWEST3 6.7 0.40 2197 | E |Conc Chnl 50'W 10D 0:1 SS 3629 | 5759 | CNNO30-C | CWEST5 19.66 1.04 0000 E |2:12'X8 RCB 1800 2543 |CNW1C1-C| WEST3 481 0.50
0176 | P2 {Conc Chnl32W10'D 0:1SS 2440 | 4547 | CNW3B3-C | CWEST3 6.7 0.60 2266 | E |2:24.5'X10' RCBC @ Tropical 575 | 5698 | CNNO11-C | CWESTS 19.37 1.04 0034 E  |ConcChnl 21'W7.6'D0:1 SS 1000 2282 |CNWBE2-C| WEST3 4.50 0.80
0222 | P2 |32'X10'RCBC @ Rainbow 200 | 4520 | CNW2D4-C | CWEST3 6.47 0.60 2276 | E |Conc Chnl50'W 10D 0:1SS 985 5698 | CNNO11-C | CWEST5 19.37 1.04 0053 E |2:12 X8 RCBC 80 2282 |CNWBE2-C{ WEST3 450 1.38
0226 | P2 |ConcChnl12'W 12D 2:1SS 1165 | 4390 | CNW2D3-C | CWEST3 5.97 1.00 2294 | E |2:24.5'X10' RCBC @ Ranchhouse 292 | 5698 | CNNO11-C | CWESTS 19.37 1.04 0054 E  |Conc Chnl 21'W7.6'D 0:1 SS 600 2282 |CNWBE2-C| WEST3 4.50 151
0248 | P2 |36'X 8 RCBC@ Rio 150 | 4390 | CNW2D3-C | CWEST3 597 0.59 2300 | E |Conc Chnl 50'W 10D 0:1 SS 1100 | 5698 | CNNO11-C | CWESTS 19.37 1.48 0065 E |2:12'X8 RCB 500 1985 |CNWBC6-C| WEST3 416 0.30
0251 P2 |Conc Chnl 12’W 12'D 2:1 SS 1219 | 4390 | CNW2D3-C | CWEST3 5.97 0.59 2322 | P2 |2:24.5'X10'RCB 1200 | 3937 | CNW3D4-C| WEST4 11.39 1.50 0075 P2 |2:10'X6'RCB 1400 (1985 |CNWBC6-C| WEST3 416 2.53
0274 E |32'X10'RCBC @ Tenaya 140 | 4390 | CNW2D3-C | CWEST3 5.97 0.45 2324 | P1 |3:12'X10'RCB 5280 | 3937 | CNW3D4-C| WEST4 11.39 0.36 0101 P2 |Conc Chnl 20W7.0D 0:1 SS 1000 1985 |CNWBC6-C| WEST3 416 0.94
0277 | P2 |Conc Chnl 13'W10'D 2:1 SS 1430 | 3853 | CNW2B2-C | CWEST3 5.16 0.45 2443 | P1 |3:12'X9RCB 5280 | 3571 | CNW188-C | WEST4 9.95 0.39 0120 P2 |2:10'X6'RCBC 100 1985 [CNWBC6-C| WEST3 416 0.94
0304 | P2 |32'X10'RCB 6510 | 3853 | CNW2B2-C | CWEST3 5.16 1.00 2490 | P1 |3:12' X9 RCB 5280 | 3528 |CNW162-C*| WEST3 6.70 0.36 0122 P2 |Conc Chnl 16W 6'D 0:1 SS 2600 1985 |CNWBC6-C| WEST3 416 2.27
EKBU ELKHORN SPRINGS AND BUFFALO 2525 | P1 |3:12' X9 RCB 1320 | 3528 |CNW162-C*| WEST3 6.70 0.39 0171 P2 |16'X 7' RCBC 200 1767 CNWBC3 | WEST3 391 1.75
0000 | P1 |84"RCP 800 | 444 | NW134-C | CWEST3 0.54 1.00 2550 | P1 |3:12'X9'RCB 1320 | 3528 |CNW162-C*| WEST3 6.70 0.38 0175 P2 |Conc Chnl 16W 6'D 0:1 SS 2700 1767 CNWBC3 | WEST3 3.91 2.40
EKDB ELKHORN SPRINGS DETENTION BASIN 2574 | P1 |2:12'X10'RCB 1320 | 3528 |CNW162-C*| WEST3 6.70 0.61 RCHO RANCHO ROAD SYSTEM

0000 | P3 |Grass Chnl 15W 5'D 4:1SS 2640 | 269 | CNW150-C | WEST3 1.16 0.57 2599 | P1 |Conc Chnl20W 10.5D 0:1SS 1700 | 3528 | CNW162-C | WEST3 6.70 0.70 0028 E |54"RCP 1500 150 | RCHDOB | WEST3 519 0.80
0025 | P1 |54"RCP 1320 | 129 | ELKBASIN | WEST3 0.91 1.50 2632 | P1 |11"X9'RCBC 1400 | 1359 | CNW139-C| WEST3 1.66 0.59 0056 P1  |60"RCP 4000 227 | NW1A-4-C | CWEST3 0.80 157
0049 E |60"RCP 938 | 129 | ELKBASIN | WEST3 0.91 013 2661 | P1 |9'X9'RCBC 2640 | 1359 | CNW139-C| WEST3 1.66 1.00 0059 P1 {70,000 cfs PMF Spillway 70000 | RCHOIN WEST3 519

0068 E {7,200 cfs PMF Spillway 7200 | CNW133-C | WEST3 0.91 2711 | P1 |9'X7"RCBC 1320 | 1359 | CNW139-C| WEST3 1.66 1.80 0060 E 160" RCP Outlet 200 150 | RCHODB | WEST3 519

0069 E {60" RCP Outlet 100 | 129 | ELKBASIN | WEST3 0.91 2737 | P1 |8'X8 RCBC 1320 | 1359 | CNW139-C | WEST3 1.66 1.81 0061 E  [125 ac-ft Rancho Road Detention Basin 2692 | RCHOIN WEST3 519

0070 E |48 ac-ft Elkhorn Springs Detention Basin 720 | CNW133-C | WEST3 091 2763 | P1 |78"RCP 2640 654 | CNW109-C | WEST3 0.77 2.40 0062 P1  |Upgrade to 250 ac-ft Rancho Road Detention Basin 2692 | RCHOIN WEST3 519
EKEA ELKHORN ROAD CHANNEL EAST LvmJ LAS VEGAS WASH - JONES UPEA UPPER LAS VEGAS WASH - EAST

0124 | P2 |Conc Chnl 40'W7.5'D 0:1 SS 2440 | 2017 | CELKOGE | CWEST3 3.01 0.80 0000 | P1 |7'X6'RCB 2600 310 | CNW178-C | CWEST3 0.50 0.40 0000 E  [Natural Wash 582'W 9600 | 4088 | C116-9 | VSHEEPS 14.84 1.00
0171 P2 |40'X7.5'RCBC 190 | 1888 | CELKOBD | CWEST3 2.76 0.80 LVMO LAS VEGAS WASH - MOCCASIN UPEB UPPER LAS VEGAS WASH - EAST BRANCH

0174 | P2 |Conc Chnl30'W7.5'D 0:1 SS 2480 | 1888 | CELKOBD | CWEST3 2.76 0.50 0000 | P1 |Conc Chnl30'W12.5'D 0:1SS 6800 | 12113 | CNW130-C | VSPRING5 |  76.52 2.10 0000 PO |Rip Rap Chnl 140W 5'D 3:1SS 8500 | 4206 C102A | VSHEEP4 10.92 1.18
0221 P2 [30'X7.5'RCBC 195 | 1727 | CNNO048-C | CWEST3 2.51 0.50 0127 | P1 |Conc Chnl 27'W12.5'D 0:1 SS 7700 | 12092 | 3CNW64-C | VSPRING5 |  75.87 3.10 0001 PO |Rip Rap Levee 12/ 8500 | 4206 C102A | VSHEEP4 10.92 118
0225 | P2 |Conc Chnl30'W7.5'D 0:1 SS 2600 | 1727 | CNNO048-C | CWEST3 2.51 0.38 LVSM LAS VEGAS WASH-SIMMONS 0161 PO |Rip Rap Chnl 100'W 5'D 3:1 SS 10600 | 2790 1028 VSHEEP3 5.64 0.94
0274 | P2 [30'X7.5'RCBC 305 | 1486 | 2C035-C | CWEST3 2.16 0.38 0000 | P1 |[8'X8 RCB 4000 | 699 | CNNO044-C | CWEST3 0.82 0.63 0162 PO [Rip Rap Levee 12' 10600 | 2790 102B VSHEEP3 5.64 0.94
0280 | P2 [Conc Chnl 20'W 85D 0:1 SS 3570 | 826 | CNNO035-C | CWEST3 1.04 0.25 0084 | P1 |6'X5' RCB 2700 | 490 | CNNO40-C | CWEST3 0.51 2.22 UPWE UPPER LAS VEGAS WASH - WEST

0348 | P2 |16'X 9 RCBC 270 | 568 | CNN020-C | CWEST3 0.65 0.30 0000 E  [Natural Wash 1001'W 24000 | 13460 | C125A-15 | VSHEEP5 | 190.36 1.30

*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.
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FACILITY INVENTORY N Distance above confluence MaSter PIaN.......cceoooee e P1 High Density Polyethylene . Reinforced Concrete Pipe Culvert ... RCPC
FIGURE F-4 D With parent stream Preliminary Design............cooooooree P2 SideSIope, HV oo SsS Helical Elliptical Reinforoed Concrete Pipe......... HERCP  Storm Sewer Ppe.......ccccooveeeeos SSP
Miles in tenth Design.......... P3 Reinforced Concrete Arch Pipe............................. RCAC
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D/ Tributary | Channel D/ Tributary | Channel D/ Tributary | Channel
River | Status Facility Description L?;g)th [(:'I;:; '::i%: :Ii(;:l Areary Slope River | Status Facility Description Le:'gth How HECH HEC:1 Areary Slope River | Status Facility Description Le?‘gth ka:w ‘LE(;"I :Iii;l Area Slope
Mile : (squmi) | (%)* Mile (ft) | fefs) Node Model | (squmiy | (o) Mile () | (cfe) ace (squmi) | (o)
BCHU BELTWAY CHANNEL - HUALAPAI EKHU ELKHORN AND HUALAPAI RCHB RANCHO ROAD SYSTEM - BELTWAY
0000 E [12'X5' RCAP 853 501 CBA3-C WEST3 0.84 11 0003 E |6'X4'RCAP 980 638 CNW26-C WEST3 0.51 361 0122 P2 |Conc Chnl 16'-20'W 6'D 0:1 8S 350 2226 CNWBC6-C WEST3 417 1.84
0017 E [8'X5' RCAP 1216 501 CBA3-C WEST3 0.84 1.33 0020 E |6'X5 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 417 267
0040 E [66"RCP 60 222 DNW26-C WEST3 0.51 1.04 0023 E |8'X5' 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 375 221
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 88 1255 1888 CNWBC3 WEST3 375 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 375 1.75
BRDB BRENT DRAINAGE SYSTEM GONO GOWAN NORTH SYSTEM 0175 E [Conc Chnl14W7'D 0:1 SS 1220 1888 CNWBC3 WEST3 375 293
0000 P3 |36" RCP with 18" Orifice Plate 2170 37 BRDB WEST3 248 0.40 0511 P1 |7'X6'RCB 1320 546 CCPHW-C ALLGOW3 0.60 1.14 0198 E [Conc Chnl14W7'D 0:1 SS 225 1402 CNWBAG-C WEST3 3.61 293
0031 P3 45,080 cfs PMF Spillway 45080 CBRDB WEST3 248 LVMD LAS VEGAS WASH - MIDDLE 0227 P1 |11'X 8 RCB 1885 1402 CNWBAG-C WEST3 3.61 217
0032 P3  |450 ac-ft South Environmental Enhancement Area 1902 CBRDB WEST3 248 2490 P2 |2:13'X7'RCB 2555 2278 CNW168-C CWEST3 469 0.40 0250 P1 |11'X8'RCB 3200 1402 CNWBA6-C WEST3 3.61 1.06
0033 P3  |Energy Dissipator 100 957 CNW113-C WEST3 1.58 2507 E ]2:13X9'RCB 2831 2278 CNW168-C CWEST3 4.69 0.36 0295 P1 |7'X6'RCB 5525 973 CNWE6-C WEST3 1.75 3.30
0043 P1 |8'X6'RCB 2920 957 CNW113-C WEST3 1.58 210 2525 P1 |21'X6'RCB 1140 1913 CNW159-C CWEST3 391 0.40 TSDB TULE SPRINGS DRAINAGE SYSTEM
0107 P1 |8'X6'RCB 2660 957 CNW113-C WEST3 1.58 2.40 2550 P1 |21'X6'RCB 1445 1664 CD161-C CWEST3 kL] 0.40 0000 E [2:10'X 4'RCBC @ Echo Grande 100 26 TULEDB WEST3 1.35 1.04
0157 P1 |12'X6'RCB 1260 ™ CNW96-C WEST3 0.95 0.25 2574 P1 |21'X6'RCB 1430 1664 CD161-C CWEST3 341 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 Chnl30'W 5'D 2:1 §S 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 8S 2690 3340 CNWBB3-C WEST3 3.36 217 2632 P1 |13'X5'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'X7'RCB 3380 3216 CNW103-C WEST3 3.05 212 2661 P1 |11'X5'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'X6'RCB 1710 2888 2CNW89-C WEST3 2.66 209 211 P1 |8'X5'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'X6'RCB 1580 2160 2CNW71-E WEST3 1.64 1.50 2737 P1 |8'X5'RCB 1320 818 CNW139-C WEST3 0.3 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 88 1015 1609 2CNW72-C WEST3 117 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 117 0.77 MOFA MOCCASIN - FORT APACHE
0257 P3 |Transition Structure 100 1609 2CNW72-C WEST3 1.17 0.77 0024 | PO |12'X6'RCB 1520 394 DNW100-W LOWER3 0.46 0.25
0259 P3 |16'X8'RCB 2848 674 CNW74-C WEST3 0.45 2.06 0053 PO |10'X6'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'X6'RCB 797 333 NW62-S WEST3 0.21 1.47 0078 PO [2:13'X7'RCB 965 1205 CNWS50-E LOWER3 1.06 0.40
0333 P3 [12'X6'RCB 300 333 NW62-S WEST3 0.21 5.50 0096 PO |2:13'X7'RCBC @ US 95 210 1066 CNW35-C LOWER3 0.89 1.70
CNGT CENTENNIAL PKWY CHANNEL WEST / GRAND TETON BRANCH 0100 | PO |2:13'X7'RCB 1515 1066 CNW35-C LOWER3 0.89 0.40
0000 P3 |10'X5'RCB 2290 600 CNW71-E WEST3 0.47 263 0129 PO |2:11'X7'RCB 675 779 CNW33-C LOWER3 0.64 0.40
0043 PO |6'X6'RCB 3980 600 CNW71-E WEST3 0.47 3.00 0142 PO |2:9'X7'RCB 430 779 CNW33-C LOWER3 0.64 0.40
0118 E |6'X5' 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'X4'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 167 0.40
0007 E [10'X5'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'X5' RCB 1385 999 CNW72-C WEST3 0.71 2.40 RACO RACEL STREET COLLECTOR
0050 PO |6'X6'RCB 2830 999 CNW72-C WEST3 0.71 3.00 0000 P3 [96" RCP Baffled Energy Dissipator 54 497 CNW1118 WEST3 0.55 4.20
0104 PO |6'X5'RCB 565 452 NW45-8 WEST3 0.27 3.00 0001 P3 |78"RCP 3245 497 CNW1118 WEST3 0.55 2.46
0115 PO |72"RCP 1513 452 NW45-S WEST3 0.27 3.00 0064 | P3 |78"RCP 2650 423 DNW1118 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 88 720 4233 CNW3B3-C WEST3 5.64 0.40 0000 E [6'X5'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 32W 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 88 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 Chnl12W 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 Chnl12'W 12'D 2:1 SS 1135 3951 CNW2D3-C WEST3 4.65 0.59 0009 E [12'X6'RCBC @ Fort Apache Detention Basin 133 1255 FADBIN WEST3 1.60 1.79
0271 P2 |Conc Chnl 32'W 10'D 0:1 88 185 3951 CNW2D3-C WEST3 4.65 0.59 0012 E |Conc Chnl12W 6'-7'D 0:1 8S 1937 1255 FADBIN WEST3 1.60 3.15
0274 E [32'X10'RCBC @ Tenaya 130 3951 CNW2D3-C WEST3 4.65 0.45 0048 E [12'X6' RCBC @ Grand Canyon 140 1040 CMNA1 WEST3 1.32 3.15
0277 P2 [Conc Chnl 13'W 10'D 2:1 88 590 3951 CNW2D3-C WEST3 465 0.45 0051 E |ConcChnl12W 68D 0:1 SS 2660 1040 CMNA1 WEST3 132 3.44
0287 P2 |Conc Chnl 13'W 10'D 2:1 88 605 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 88 235 3593 CNW2B2-C WEST3 3.84 119 0100 E |Conc Chnl12W 5.5'D 0:1 S8 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 Chnl10W 5'D 0:1 8S 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 Chnl21'W8'D 0:1 SS 1000 2631 CNWIC-W WEST3 468 1.19
EKDB ELKHORN SPRINGS DETENTION BASIN 0053 E |2:12'X 8'RCBC @ South Ramp Connector 85 2304 cbwict WEST3 431 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 Chnl21'W 8'D 0:1 SS 432 2304 CDW1C1 WEST3 431 1.51
0025 E |4'X3'RCB 160 120 ELKBASIN WEST3 0.84 0.50 0062 E |Transition Structure 130 2304 CDW1C1 WEST3 431 1.51
0026 E |48"RCP 1270 120 ELKBASIN WEST3 0.84 1.23 0065 E |24'X7'RCB 480 2304 cDW1C1 WEST3 431 0.30
0049 E [60"RCP 1095 120 ELKBASIN WEST3 0.84 0.13 0074 E |[24'X6'RCB 50 2226 CNWBC6-C WEST3 417 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 417 2.81
EKHU ELKHORN AND HUALAPAI 0083 P2 ]20'X 6'RCB 950 2226 CNWBC6-C WEST3 417 249
0000 E |6'X5' 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 417 2.38
0001 E |6'X5 RCAP 72 638 CNW26-C WEST3 0.51 0.91 0120 E |20'X 6' RCBC @ Grand Montecito 120 2226 CNWBC6-C WEST3 417 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.
A 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).
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Drop Inlet
Summary Figure




Proposed Inlets Ultimate Inlets
S e Location Quapturad [Size and Type Location o lasan] G| Goas
1 3.2 NDOT Type 2 | WS 17+39.80; 24.19' LT 9.98 20' Type DM2 | WS 17+39.80; 24.19'LT | NW162-C | 67.00 31.31 35.69
2 3.3 NDOT Type 2 | WS 17+78.74; 24.19' LT 9.98 20' Type DM2 | WS 17+78.74; 24.19' LT 35.69 19.51 16.19
3 3.6 NDOT Type 2 | WS 17+40.63; 24.19' RT 9.98 20' Type DM2 | WS 17+40.63; 24.19' RT [ NW162-C | 67.00 31.31 35.69
4 3.7 NDOT Type 2 | WS 17+79.57; 24.19' RT 9.98 20' Type DM2 | WS 17+79.57; 24.19' RT 35.69 19.51 16.19
5 3.8 NDOT Type 2 | WS 20+77.14; 24.19' LT | Nuisance 5' Type D WS 20+77.14; 24.19' LT Nuisance HLHON
6 3.9 NDOT Type 2 | WS 20+77.14; 24.19' RT | Nuisance | 5 Type D | WS 20+77.14; 24.19 RT Nuisance B
7 3.11 NDOT Type 2 | WS 20+34.15; 57.12' RT | Nuisance 5' Type D WS 20+34.15; 57.12' RT Nuisance
8 3.1 NDOT Type 2 | RB 116+98.26; 43.19' RT 9.98 20' Type DM2 | RB 116+98.26; 43.19' RT 32.37 24.29 8.09
9 3.22 NDOT Type 2 | RB 112+89.12; 31.49' RT 9.98 20' Type DM2 | RB 112+89.12; 31.49' RT 32.37 24.29 8.09
10 4.1 NDOT Type 2 | DN 18+94.25; 24.19' LT 8.35 20' Type DM2 | DN 18+94.25; 24.19' LT 10.00 7.37 2.63
11 4.3 NDOT Type 2 | DN 18+67.81; 23.94' RT 8.35 20' Type DM2 | DN 18+67.81; 23.94' RT 10.00 7.37 2.63 (b)
12 4.4 10' Type DM2 | RB 119+82.95; 45.00' LT | Nuisance | 10' Type DM2 | RB 119+82.95; 45.00' LT Nuisance 3
13 4.14 NDOT Type 2 | FR 19+56.03; 51.77' LT | Nuisance 5' Type D FR 19+56.03; 51.77' LT Nuisance c
14 4.16 NDOT Type 2 | FR 20+36381; 51.70' LT | Nuisance NA ()]
15 4.7 20' Type DM2 | FR 18+43.16; 34.34' RT 39.74 20' Type DM2 | FR 18+43.16; 34.34' RT |[NNW161-C| 57.50 39.74 17.76 >
16 4.10 20' Type DM2 | FR 18+89.99; 34.55' RT 14.30 20' Type DM2 | FR 18+89.99; 34.55' RT 17.76 14.30 3.46 <
17 4.5;4.12 | NDOT Type 2 | FR 18+48.38; 20.97' LT 9.98 20' Type DM2 | FR 18+36.82; 35.00' LT |[NNW161-C| 57.50 39.74 17.76 ©
18 4.8;4.13 | NDOT Type 2 | FR 18+95.32; 20.56' LT 9.98 20' Type DM2 | FR 18+83.64; 35.00' LT 17.76 14.30 3.46 N
19 4.17 NDOT Type 2 | FR 19+38.85; 21.17' LT | Nuisance NA © c
20 418 NDOT Type 2 | RB 127+18.27; 37.00' LT | Nuisance NA ®© [}
21 5.1 NDOT Type 2 | RB 132+74.45; 44.19' LT | Nuisance 5' Type D RB 132+74.45; 44.19' LT Nuisance (@] >
22 6.5 NDOT Type 2 | RB 142+86.60; 44.19' LT | Nuisance 5' Type D RB 142+86.60; 44.19' LT Nuisance m (@)
23 6.1 NDOT Type 2 | RB 139+77.22; 44.19' LT | Nuisance 5' Type D RB 139+77.22; 44.19' LT Nuisance =
24 6.2 NDOT Type 8 | RB 144+50.78; 82.40' RT | 51.83 NDOT Type 8 | RB 144+50.78; 82.40' RT [CNW150-C|270.00 51.83 218.17 g o
25 7.12 NDOT Type 8 | RB 147+34.93; 81.82'RT | 88.56 NDOT Type 8 | RB 147+34.93; 81.82' RT 218.17 88.56 129.61 © ©
26 7.17 NDOT Type 8 | RB 149+25.22;81.18' RT 79.40 NDOT Type 8 | RB 149+25.22;81.18' RT 129.61 79.40 50.21 LL S
27 7.7 NDOT Type 8 | RB 150+38.36; 82.52' RT | 25.11 NDOT Type 8 | RB 150+38.36; 82.52' RT 25.11 25.11 0.00
28 7.9 NDOT Type 8 | RB 150+55.86; 82.52' RT | 25.11 NDOT Type 8 | RB 150+55.86; 82.52' RT 25.11 25.11 0.00
29 7.1 15' Type DM2 | ER 18+90.64; 49.83' LT 32.47 15' Type DM2 | ER 18+90.64; 49.83'LT | NW159-C | 72.50 32.47 40.03
30 7.4 15' Type DM2 | ER 19+20.51; 49.93'LT 22.86 15' Type DM2 | ER 19+20.51; 49.93' LT 40.03 22.86 17.17
31 7.3 NDOT Type 2 | ER 18+96.28; 43.17' RT 9.98 15' Type DM2 | ER 18+96.28; 43.17' RT | NW159-C | 72.50 32.47 40.03
32 7.5 NDOT Type 2 | ER 19+26.13; 43.17' RT 9.98 15' Type DM2 | ER 19+26.13; 43.17' RT 40.03 22.86 17.17
33 7.19 10' Type DM2 | RB 152+11.03; 35.89' RT 9.98 10' Type DM2 | RB 152+11.03; 35.89' RT 40.03 22.86 17.17
Rainbow Boulevard
8 13

Grand Teton Drive

Note: This Figure is for Display Purporses Only,

Refer to Civil Plans for Actual Drop Inlet Location

Storm Drain Alignment

Whispering Sand Drive

® ©

®
S

Donald Nelson Drive

Severance Channel

Elkhorn Road

BY

PUBLIC WORKS DEPARTMENT

2727 SOUTH RAINBOW BOULEVARD
LAS VEGAS, NEVADA B89146-5148

873-7350
3682-2597

%)

PH,
FAX

REV| DATE

WEB SITE WWW.VINNV.COM

LAS VEGAS WASH MIDDLE BRANCH

RAINBOW STORM DRAIN
ELKHORN TO GRAND TETON

DROP INLET SUMMARY

DRAWN BY:

DAB

DESIGNED BY:

DAB

CHECKED BY:

VERT.

PROJECT NO: |SCALE omz.

6952




Appendix B

Hydraulic Calculations

‘

=

)




Design Spreadsheets




On Grade
Drop Inlet Design

|
e

1




Appendix B

Hydraulic Calculations

‘

=

)




Design Spreadsheets




On Grade
Drop Inlet Design

|
e

1




LAS VEGAS WASH MIDDLE BRANCH - RAINBOW STORM DRAIN, ELKHORN TO GRAND TETON - 100% PRE-FINAL
On Grade Drop Inlet Flow Interception Calculations (100 - Year Ultimate Flows Used)

All calculations are based on FHWA HEC-22 method

n= 0.016 i Calculations By: D.AB.
Splash-over velocity 'V, = 8.00 ft/s (CHART 7) Date: 11/10/2008
unit system =  English  (metric or English)

Q. Clogging Interception.  Bypass

Interception Bypass
cfs cfs

Qi inas L [ S, S, Capacity™
INLET Typel aatiar Wibypass arate curb L x | pacity
L o8 1t 1t it it ofs Factor cfs

20'"Type DM2" CONST. ITEM 3.2-W.S. 17+39.80; 24.19'LT 67.00 67.00 17.5 20.0 1.80% 2.00% 131.40 2.50 0.02 31.06 65.86 57.70 0.12 6.83 1 0.38 30.16 1.14 50% 31.31 35.69 : 30 479 48.15 : 31.31 35.69 — :
20' "Type DM2" CONST. ITEM 3.6 - W.S. 17+40.63; 24.19' RT 67.00 67.00 17.5 20.0 1.80% 2.00% 131.40 2.50 0.02 31.06 65.86 57.70 0.12 6.83 1 0.38 30.16 1.14 50% 31.31 35.69 i 30 6.62 59.31 Ir 31.31 35.69 ’ i
20" "Type DM2" CONST. ITEM 3.3 - W.S. 17+78.74; 24.19' LT 35.69 35.69 17.5 20.0 1.80% 2.00% 100.86 2.50 0.02 24.49 34.90 29.48 0.16 5.82 1 0.45 18.72 0.79 50% 19.51 16.19 I 30 4.79 48.15 I 19.51 16.19 5257 :
20' "Type DM2" CONST. ITEM 3.7 - W.S. 17479.57; 24.19' RT 35.69 35.69 17.5 20.0 1.80% 2.00% 100.86 2.50 0.02 24.49 34.90 29.48 0.16 5.82 1 0.45 18.72 0.79 50% 19.51 16.19 : 30 528 51.38 ; 19.51 16.19 . :
20' "Type DM2" CONST. ITEM 3.1 - SS 116+98.26; 43.19' RT 32.37 32.37 17.5 20.0 0.40% 2.00% 61.65 2.50 0.04 31.12 31.20 27.35 0.12 3.22 1 0.70 23.12 117 50% 2429 8.09 i 30 7.40 63.47 i 24.29 8.09 8.09 j
20'"Type DM2" CONST. ITEM 4.1 - D.N. 18+94.25; 24.19' LT 10.00 10.00 175 20.0 1.33% 2.00% 53.98 2.50 0.04 15.97 9.59 7.37 0.23 3.76 1 0.64 6.96 0.41 50% 7.37 2.63 : 24 425 29.53 I 7.37 2.63 . :
20' "Type DM2" CONST ITEM 4.3 - D.N. 18+67.81; 23.94' RT 10.00 10.00 175 20.0 1.33% 2.00% 53.98 2.50 0.04 15.97 9.59 7.37 0.23 3.76 1 0.64 6.96 0.41 50% 7.37 2.63 i 24 4.27 29.62 i 7.37 2.63 . !
20'"Type DM2" CONST. ITEM 4.7 - F.R. 18+43.16; 34.34' RT 57.50 57.50 17.5 20.0 0.40% 2.00% 78.48 2.50 0.03 38.70 55.86 50.27 0.10 373 1 0.65 38.11 1.64 50% 39.74 17.76 i 30 7.22 62.53 i 39.74 17.76 i i
20' "Type DM2" CONST. ITEM 4.12 - F.R. 18+36.82; 35.00' LT 57.50 57.50 17.5 20.0 0.40% 2.00% 78.48 2.50 0.03 38.70 55.86 50.27 0.10 3.73 1 0.65 38.11 1.64 50% 39.74 17.76 : 36 4.79 66.84 : 39.74 17.76 } :
20' "Type DM2" CONST. ITEM 4.10 - FR 18+89.99; 34.55' RT 17.76 17.76 17.5 20.0 0.40% 2.00% 47.91 2.50 0.05 2475 16.93 14.33 0.15 276 1 0.76 13.47 0.83 50% 14.30 3.46 i 30 3.35 37.04 i 14.30 3.46 602 i
20' "Type DM2" CONST. ITEM 4.13 - F.R. 18+83.64; 35.00'LT 17.76 17.76 17.5 20.0 0.40% 2.00% 47.91 2.50 0.05 2475 16.93 14.33 0.15 276 1 0.76 13.47 0.83 50% 14.30 3.46 ! 30 3.23 36.00 } 14.30 3.46 ) =
15'"Type DM2" CONST. ITEM 7.1 - E.R. 18+90.64; 49.83' LT 72.50 72.50 12.5 15.0 0.40% 2.00% 86.50 2.50 0.03 40.00 61.00 55.08 0.10 3.81 1 0.45 30.59 1.87 50% 32.47 40.03 : 30 10.47 77.71 ; 32.47 40.03 :
15'"Type DM2" CONST. ITEM 7.3 - E.R. 18+96.28; 43.17' RT 72.50 72.50 12,5 15.0 040% | 2.00% 86.50 2.50 0.03 40.00 61.00 55.08 0.10 3.81 1 045 30.59 1.87 50% 32.47 40.03 1: 30 10.87 79.38 i 32.47 40.03 w008 !
15'"Type DM2" CONST. ITEM 7.4 - E.R. 19+20.51; 49.93'LT 40.03 40.03 12.5 15.0 0.40% 2.00% 67.40 2.50 0.03 33.73 38.71 34.28 0.11 3.40 1 0.50 21.54 1.33 50% 22.86 17.17 : 30 10.55 78.05 : 22.86 17.17 &2 :
15' "Type DM2" CONST. ITEM 7.5- E.R. 19+26.13; 43.17' RT 40.03 40.03 12.5 15.0 0.40% 2.00% 67.40 2.50 0.03 33.73 38.71 34.28 0.1 3.40 1 0.50 21.54 1.33 50% 22.86 17.17 i 30 10.87 79.38 -i 22.86 1717 | . i
o e e s s = ———— ] ———— —— - —— e e e e — - - —— e ——-—
'Starts at the upstream end 8E, = Ratio of frontal flow to total gutter flow

Eo = (Q:-Q)/Q.

2|+ = Curb opening length required to intercept 100% of the gutter flow

Ly = KQ™8°*%(1/n8,)"¢ ®V = Average gutter velocity
K = (0.82 metric,0.60 English ) = 0.60 V = Q./(T?S,)12)
3Slotted drain length upstream of the grate R, = Frontal flow interception efficiency
Ry = 1-K{V-Vg) (note: R, can not exceed 1.0)
“E = Slotted drain inlet interception efficiency K; = (0.295 metric, 0.09 English ) = 0.09

E =1-(1-L/Ly)"?
"R, = Side flow interception efficiency
5T = Width of flow Ry = (14K VYIS YL grate(1-C)**) (note: C; (%) = Clogging Factor)
T = (Qni(KS, 75, %) "> K. = (0.0828 metric, 0.15 English ) = 0.15
K. = (0.376 metric, 0.56 English ) = 0.56
Qgrate'> = Total ideal flow interception capaoity of grate inlet
5Q, = Gutter flow Qgrate = (RE*+R:(1-Eq))Qs
Q; = (KJ/n)S," 78, 2512
K. = (0.376 metric, 0.56 English ) = 0.56 3Q1otted drain = Total ideal flow interception capacity of curb opening, upstream of grate inlet
Qsiotted drain = EQwaypass
Q, = Side flow Orifice Equation Constants

Q= (Ke/n)S, 78, 5(T-2)7 " Captured Flow=Cd * A (2 * g* h)"0.5 Cd=065 g=322 h=Head above centerline orifice opening A = area of orifice

K. = (0.376 metric, 0.56 English ) = 0.56
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W.O. #6952 Las Vegas Wash Main Branch - Rainbow Storm Drain - 100% Design

Inlet Calculation for NDOT Drop Inlets in Sump Condition
Inlet interception for the 100 yr event based on HEC-22 in accordance with NDOT Drainage Manual
By: D.Bergh
Date: 11/10/2008

Determination of Flow Interception Capacitly of NDOT Drop Inlets

_ Drop Inlet Location Q Equivelant Perimeter Usable A Clogging Depth Depth Q Q Weir vs. Orifice Grate | H | Operating Head | Height Above | No. of Outlet | Outlet Pipe Actual Controling
] 1.D. (See Inlet Type 100 Size Pipe Size Perimeter 9 | Factor Grate P Available | “orate | Marate Control Interception | I  over Weir Centroid Pipes Capacity | Interception | Inteception
£ Below) Station; Offset (cfs) in (in) (ft) (ft) (ft?) (%) (ft) (ft) (cfs) | (cfs) (cfs) I | (ft) (ft) (Ea) (cfs) (cfs) (cfs)
S 2 1(6.2) [RB-144+50.78; 82.40' RT [NDOT[ Type 8 | 270.00 [14]x][23 18 25 15 20 50% 3.170 6 253.95| 92.87 Orifice 92.87 T2.2]2.64! 2.170 7.913 2 51.83 51.83 Outlet Pipe
S % 2(7.12) | RB-147+34.93; 81.82' RT |NDOT| Type 8 | 218.17 |24]x|38 30 25 15 20 50% 2.882 6 220.20| 88.56 Orifice 88.56 :1,9 2.64, 1.882 8.032 2 145.06 88.56 Grate
§ & | 3(7.17) | RB-149+2522; 81.18' RT [NDOT| Type 8 [ 129.61 [29]x]45 36 25 15 20 50% 2.317 6 158.70| 79.40 Orifice 79.40 i1.3 2.68] 1.317 5.880 1 89.36 79.40 Grate
g 4(7.7) | RB-150+38.36; 82.52' RT |[NDOT| Type 8 | 25.11 36 36 25 15 20 50% 0.678 6 25.11 | 42.94 Weir 25.11 I~ ~1 ~ 2.178 1 54.38 25.11 Grate
» 5(7.9) | RB-150+55.86; 82.52' RT |NDOT| Type 8 | 25.11 36 36 25 15 20 50% 0.678 6 25.11 | 42.94 Weir 25.11 I~] ~1 ~ 2.178 1 54.38 25.11 Grate
4orb5 40R5(7.70R7.9) NDOT| Type 8 | 50.21 36 36 25 15 20 50% 1.076 6 50.21 | 54.10 Weir 50.21 r-1-1 ~ 2.576 1 59.15 50.21 Grate
o 1(6.2) | RB-144+50.78; 82.40' RT [NDOT| Type 8 | 219.00 [14|x]23 18 25 15 20 50% 2.887 6 220.75| 88.63 Orifice 88.63 11.9]2.64, 1.887 4.470 2 38.96 38.96 Outlet Pipe
E 5 2(7.12) | RB-147+34.93; 81.82' RT |NDOT| Type 8 | 180.04 |24|x|38 30 25 15 20 50% 2.656 6 194.79| 85.01 Orifice 85.01 i1.7 2.64) 1.656 4.656 2 110.44 85.01 Outlet Pipe
E :—i 3(7.17) | RB-149+25.22; 81.18' RT |[NDOT| Type 8 | 95.03 |29]|x|45 36 25 15 20 50% 2.071 6 134.10| 75.06 Orifice 75.06 11.1[2.68] 1.071 4.279 1 76.23 75.06 Outlet Pipe
S S _4(7.7) | RB-150+38.36; 82.52' RT |NDOT| Type 8 9.98 36 36 25 15 20 50% 0.675 6 24.95 | 42.86 Weir 9.98 I ~1 ~1 ~ 3.841 1 72.23 9.98 Grate
% & 5(7.9) | RB-150+55.86; 82.52' RT |NDOT| Type 8 9.98 36 36 25 15 20 50% 0.675 6 24.95 | 42.86 Weir 9.98 -1 -1 ~ 3.841 1 72.23 9.98 Grate
4or5 40R5(7.70R 7.9 NDOT| Type 8| 19.97 36 36 25 15 20 50% 1.071 6 49.91 | 53.99 Weir 19.97 HE & 4.237 1 75.86 19.97 Grate
n Typical Throughout Project NDOT| Type 2 6.46 18 18 9 5 2.40 50% 1.000 1 15.00 | 6.46 Orifice 6.46 =] =1 ~ 2.750 1 15.28 6.46 Grate
g £ g Typical Throughout Project NDOT| Type 2 8.35 24 24 9 5 3.1 50% 1.000 | \ 1 15.00 | 8.35 Orifice 8.35 I~f ~1 ~ 3.000 1 28.37 8.35 Grate
- £ d Typical Throughout Project NDOT| Type 2 9.98 30 30 9 5 3.71 50% 1.000 \1 15.00 | 9.98 Orifice ) 9.98 I~ ~ | ~ 3.250 1 46.14 9.98 Grate
2 ol Bubbler Elkhorn and Rainbow 25'x 5' Grate 17.17 60 60 60 55 121.56 50% 0.171 A 11.63 | 130.97 Weir 11.63 T~ ~ 3 ~ 3.671 1 196.13 11.63 Grate
SD1 - 40+00.00; 52.85' RT [NDOT| Type 8 | 15.91 30 30 25 15 20 50% 0.500 Weir 15.91 H I 2.750 1 42.44 15.91 Grate
Notes:
1 Total flow that gets to sump inlet
2 Outflow Pipe Size ‘ Y RED indicates either inlet 4 or 5 getting clogged |

3 Actual perimeter of the grate

4 This is the perimeter of the grate accounting for clogging and structures which are expected to impede the flow
5 Ag = Clear opening area of grate = Area of grate - Area of bars

6 Clogging Factor of Grate in Sump Condition

' I Table 5-3. Values of C in the Formuls @ = CLH3 for Broad-
7 Ponding depth to capture 100 - year flow | crested Weirs

|
I
8 The available depth for ponding to occur in the channel I  Messured iri I
9 Capacity of grate inlet operating as a weir: ~ @;= C,Pd"® where C,, = 3.0, P = Usable Perimeter, d = flow depth Hec-22 Eq. 4-26 Pg. 4-46 1 Soad Breadih of crest of weir in fint i
m

10 Capacity of grate inlet operating as an orifice: Q;= C,A,(1- CLOGGING FACTOR)(2gd)®® where C, = 0.65, Ag = Clear opening of grate, g = 32.2 ft/s?, d = flow depth, Hec-22 Eq. 4-27 Pg. 4-46 I felfrt' 0.50|0.75{1.,00[1.50/2.00}2. 50/3.00]4 .00|5. 00| 10.00]15.00 1
11 This column shows if the flow is by weir control or orifice control | - . |

” ) " . 0.2 2.80/2.75|2.69(2.62(2.54/2,48(2.44(2,38]2.34| 2.49] 2.
12 The flow captu.red is the .Iesser of the total1120w that gets to.the sump, the expected weir flow capture, and the expected orifice capture (units as shown) I o4 2.02(2.80]2.72|2.64(2.61|2. 60/2. 68|12 54|z 60| 250 2.70] |
13 Severance weir Calculation: Q= CLH"”where C = varies from Table 5.3 of Handbook of Hydraulics by Brater and King, L = 32, H = Head, Note: Breadth of Weir= 10 1 0.8 2.08/2.8012,75/2.64(2.61)2.60(2.68(2.60(2.70| 2.70{-2.70 |
14 Drop inlet outlet pipe capacity:  Q, = CA(2GH)"® where C = 0.65 per HCDDM, A = area of opening, G = 32.2 ft/s?, H = head above centroid of orifice | (1) g g:gg g(l)i ::gg ::gg Z:gﬁ 2132’3332 3;2‘7‘ ::g: ;3 ;:es 1
15 Actual drop inlet inteception, lesser of columns 9, 10, and 14 | 1.2 2.32l3.203. 08l2 7 I

: : ! E .32{3.20(3.08(2,80[2.70/2.65/2,64(2.67[2.60] 2.09] 2.
On Typical Drop Inlets, 1' of head is assumed over grate \.7 | 1.4 3.32(3.26/3.202.02/2.77]2.68/2.84/|2.65/2.65| 2.67| 2.64] |
v 1.8 3.32/3.20|3.283.07]2.80|2.75(2.08/2.66/2.66| 2.64 2.063 |

I 1.8 3.32/3.32/3.81(3.07|2.88/2.74/2.08(2.66|2,66| 2.64| 2.6

\ I 2.0 3:32/3.31/3.30/3.03/2.85|2.76/2.72(2.68/2.66 2.64| 2.08 |
;7 I 2.5 3.32]3.32(3.31(3,28/3.07]2.80/2.81[2.72/2.67] 2.04] 2.08] |
1 :;g g.ggi.gza.az 3.32(3.20(3.05(2.02]2.73/2.06 2.64| 2.68] |

< o .32|23,32/3.32(3.32(3.19]2,97(2.76{2.08] 2.04| 2.
/-—\ I 4.2 3.32(3.32/3.32/3.32|3.82(3.32(3.07'2. 79(2. 70| 2.64| 2.63] |

4, 3.32(3.32|3.32(3.32|3.32/3. 32(3.82|2.88(2.74| 2.84| 2.6

O DROP INLET LOCATIONS WEIR LOCATION 1 5.0 5.82(3.32[3.30]3.22(3.92/3. 3|3, 323, 07ja. 70} 2.01| 5.08] |
I 5.5 3.32(3,32/3.32(3.32]3.32|3.82(3,323.32(3.88| 2.64| z.63| |
1 I
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LAS VEGAS WASH - MIDDLE BRANCH, RAINBOW STORM DRAIN - ELKHORN TO GRAND TETON

100-YR HGL CALCULATIONS FOR STORM DRAIN LATERALS

MODIFIED STANDARD FORM 6 - 100% Design Ultimate Conditions

‘Work Order: 6952 Calculated By: DAB
Date: 17-Nov-08
EACH ROW REPRESENTS A SEGMENT OF PIPE AND AN UPSTREAM INLET - REFER TO "SDX" THRU "SDX" FOR STORM DRAIN LATERAL PLAN AND PROFILE FLOW DATA ENERGY LOSS DATA ENERGY. A::II:T};YDRAlHJlC Lf;{s&_fsogi]\)g}{ﬂ C(I)JNJ;;{O COMMENTS

£ LOCATION INVERTS (English) D/S HGL ELEVATION CRITICAL DEPTH PIPE INLET PIPE / TRANSITION INLET CONTROL HGL

3 Plli’%‘;]l‘zl,E PIPE PIPE | CONTROL | cALC" | CRITICAL TOP | FLOW TOF ol o ot el ey o ggENTT};%DL ’:ﬁgm?ﬁ ;)s{;g
E OUTLET STATION INLET STATION an) D/S(%EV U/S(IEII:;EV LENGTH| SLOPE D/SHGL D/SHGL D/S HGL D* (FT) WIDTH ARF;A ?C":f;l; Q-Q D (FT) WIDTH (F:xl'l) o ( C(és) (F;'IS) VZ/Zg (Fsl: IFT) H, (FT) K; H; (FT) ELEV ELEV ELEV (ﬁ;{;j‘;s) EI:‘/:\I/-' (GFI;.) ELEV U/S HGL TBC EL’EV GRATE
= @) | ) | ELEV(T) | ELEV (FT) | ELEV(FT) en | @1 @) *T) #n | e» | @D @T)

2 | wsi7esssas2eRT | wsi7e3080;2410'LT | 30 | 2363.06 | 2365.71| 3156 | 840 | 236591 | 236591 | 236497 | 191 0.63 | 0.0058 236654 | 2366.98 | 2366.34 | 131 | 2368.99 [2368.99 | INLET | 2370.50 +-| 151
2 | wsireassasoort | wsi7sa0es 2049 RT | 30 | 2363.06 | 2363.88| 1532 | 535 | 236591 | 236591 | 236497 | 191 | 2.1267 | 40180 | 3131 | 000 | 250 | 000 | 491 | 00049 | 3131 | 638 | 063 | 00058 | 009 [ 04 | 025 |2366.54|2366.88|2366.25| 1.31 | 2367.16 | 236716 | INLET | 2370.50 +/- |  3.34
3 | wsimsazes2orT | wstre7erazaror | 30 |2362.51|2365.11| 3156 | 824 | 2364.06 | 2364.06 | 236401 | 150 | 2.4498 | 3.0733 | 1951 | 000 | 155 | 243 | 320 | 00049 | 1951 [ 609 | 058 | 0.0053| 017 | 04 | 023 |2364.64 236504 | 2364.46| 0.92 | 2367.41 | 236741 | INLET | 236990 +/- |  2.49
3 | wsireeazes2orT | wsirstas2aneRT | 30 | 236251236462 | 1532 | 1377 | 2364.06 | 2364.06 | 2364.01 | 150 | 2.4498 | 3.0733 | 1951 | 000 | 155 | 243 | 320 | 00049 | 1951 | 609 | 058 | 00053 | 008 | 04 | 023 [2364.64|236495|2364.37| 092 [ 236692 |2366.92 | INLET | 2369.90+-| 298
4 | ws20407.43;3097°RT | Ws2042272;3368'RT | 30 | 2360.10 | 236024 | 17.53 | 0.80 NUISENCE FLOW

4 | Ws2042272,3368' RT | Ws20s77.44,249'RT | 24 | 2360.74 | 236124 | 53.82 | 093 NUISENCE FLOW

4 WS 20+77.14; 24.19' RT WS 20+76.81; 24.19' LT 18 2361.84 | 2362.26 48.39 0.87 NUISENCE FLOW

5 WS 20+22.72; 33.68' RT WS 20+34.15; 57.12' RT 18 2361.24 | 2361.67 26.24 1.64 NUISENCE FLOW

6 | RB116+98.26;240°RT | RBM6s0B62 4319 RT | 30 | 2356.09]2359.10| 3930 | 7.66 | 235898 | 235898 | 235777 | 168 | 23479 | 35062 | 2420 | 000 | 250 | 000 | 491 | 0.0049 | 2429 | 495 | 038 | 00035 014 | 04 | 015 |2359.36|2359.65)|2359.27| 1.10 | 2361.85 | 236185 | INLET | 2366.50 +-|  4.65
7 | DN1ov2see;sesRT | DN1ssoszs 2419LT | 24 | 235819 2361.25| 2892 | 1058 | 2350.16 | 2358.98 | 235916 | 097 | 19989 | 15044 | 737 | 000 | 097 | 200 | 150 |o00049| 737 | 490 [ 037 | 00046 | 013 | 04 | 015 |2350.532359.81|2359.44| 0.79 | 2362.83 | 236283 | INLET | 236550 +/- |  2.67
8 | DN18+77.60;565°RT | DN18+67.81;24.19'RT | 24 | 235831|236123 | 1936 | 15.08 | 235062 | 2350.62 | 235928 | 097 | 19989 | 15045 | 737 | o000 | 131 | 190 | 218 | 00049 | 737 | 338 | 018 | 00022 | 0.04 | 04 | 007 |2359.80|2359.91|2359.74| 0.79 | 2362.81 | 236281 INLET | 2365.50 +- |  2.69
8 | DN19+00.00;565'RT | DN18+77.60;5.65°RT | 30 | 2357.69|2357.81| 2255 | 053 | 235059 | 235050 | 235850 | 090 | 24018 | 15084 | 737 | o000 | 190 | 214 | 400 |o00049| 737 | 184 | 005 | 00005 | 001 | 04 | 002 |2359.64 |2359.67|2359.62| 0.58 | 2359.25 | 2350.62 |OUTLET| 2366.00 +- |  6.38
8 | DN19+96.58;5.65°RT | DN19+00.00;565°RT | 30 |2354.84 | 2357.69| 9758 | 292 | 2358.07 | 2358.07 | 235614 | 130 | 24983 | 25680 | 1475 | 0.00 | 250 | 000 | 491 | 00049 | 1475 | 3.00 [ 014 |0.0013| 013 [ 04 | 006 |2358.21|2358.39|235825| 0.76 | 2359.59 | 235959 | INLET NAH-| NA
9 RB 126+13.26; 2.40' RT FR 20+36.81; 51.70' LT 18 2352.40 | 2352.73 15.36 2.15 NUISENCE FLOW

9 RB 126+13.26; 21.60' LT FR 19+56.03; 51.77"' LT 18 2352.40 | 2354.13 41.80 4.14 NUISENCE FLOW

10 | FR18+57.92; 1626 RT | FR1Bedst6;3430RT | 30 |2353.77|2353.90| 1776 | 073 | 235821 | 235821 | 235589 | 2.2 | 17875 | 44451 | 3974 | 000 | 250 | 000 | 491 | 00049 | 3974 | 810 | 102 | 0.0094 | 017 | 04 | 041 |2350.23|2359.80|2358.78| 1.63 | 2357.98 | 2358.78 |OUTLET| 2361.62+- |  2.84
10 | FR18+57.92; 1626 RT | FR18saBag 2007 LT | 36 | 235429 | 2356.91| 3842 | 682 | 235821 | 235821 | 235634 | 205 | 27887 | 51550 | 3974 | 0.00 | 3.00 | 000 | 7.07 | 0.0049 | 3974 | 562 | 049 | 0.0035| 014 | 04 | 020 (235870235004 |2358.54| 1.07 | 2360.12 |2360.12 | INLET | 2361.62+-| 150
12 | FR18%0475; 1626 RT | FRAB+9532 2056 LT | 30 | 235452235686 | 38.00 | 616 | 2357.00 | 2357.00 | 235579 | 127 | 2.4995 | 2.5161 | 1430 | 000 | 250 | 000 | 491 | 00049 | 1430 | 291 [ 013 | 0001z | 005 [ 04 | 005 |2357.22(2357.32|2357.19| 0.71 | 2358.64 |2358.64 | INLET | 2361.17+-| 253
12 | FR19+0a75; 1626 RT | FR18+8o.00; 3458 RT | 30 | 235403 | 235413 1934 | o052 | 235700 | 2357.09 | 235530 | 127 | 24095 | 25155 | 1430 | 0.00 | 250 | 000 | 491 | 00049 [ 1430 | 291 | 013 [o0.0012 | 002 | 04 | 005 |235722|235730|2357.17( 0.71 | 235591 |2357.17 [OUTLET| 2361.17+-|  4.00
13 RB 127+48.23; 2.90' RT RB 127+48.23; 34.86' RT 18 2351.79 | 2356.19 31.93 13.78 NUISENCE FLOW

14 RB 144+18.25; 7.00' LT RB 144+18.25; 34.99' RT 18 2343.63 | 2344.59 82.01 1.17 NUISENCE FLOW

15 | RB 14ssa007; 8015 Ry | REMBSOIBTONLT | 57 1934353 | 234398 8915 | 050 | 2348.56 | 234856 | 234572 | 209 | 07347 | 39457 | 5183 | 0.00 | 225 | 000 | 398 | 00049 | 5183 | 13.04 | 264 | 0.0279 | 249 | 04 | 106 |235120|235475|2352.11| 310 | 235096 | 235211 JOUTLET| 2350.00 44| 21
16 RB 146+63.49; 7.00' LT RB 146+63.62; 35.26' LT 18 2347.73 | 2349.90 | 42.67 5.09 NUISENCE FLOW

17 | RetazsssoszouLy | REUTHSASHBIENRT | ) |2342.41 (234285 | 8858 | 050 | 2347.87 | 234787 | 234533 | 292 | 25058 | 85858 | 88.56 | 0.00 | 350 | 0.00 | 962 |00049 | 8856 [ 920 | 132 | 00077 | 069 | 04 | 053 |2349.18|235040|2349.08| 168 | 234873 | 2349.08 JOUTLET) 2349.00 +-|  -0.08
18 | R 1494252270017 | Ret4sezs2z;tamRT | 36 | 234180 [ 234223 | 87.94 | 049 | 234785 | 2347.85 | 234456 | 276 | 16124 | 68117 | 79.40 | 000 | 300 | 000 | 7.07 | 00049 | 7940 | 1123 | 196 | 0.0141 | 124 | 04 | 078 |2349.812351.84(2349.88| 235 | 234928 |2349.88 |OUTLET| 234821 +/-|  -167
19 RB 149+64.25; 7.00' LT RB 149+64.25; 35.10' RT 18 2341.80 | 2341.99 40.74 0.47 NUISENCE FLOW
20 | RB150+62.57,7.00'LT | RE150+47.11;8252;RT | 36 | 2341.13 | 234150 | 91.83 | o040 | 234732 | 234732 | 2343.44 | 231 | 25205 | 58314 | 5021 | 0.00 | 300 | 000 | 7.07 | 00049 [ 5021 | 710 | 078 [ 00057 [ 052 | 04 | 031 |2348.11|234894|2348.16| 1.35 | 234555 |2348.16 |OUTLET| 2346.00 +- |  -2.16
21 | RB150+47.11; 8252, RT | RB 150438.36;82.52°RT | 36 | 234150 | 2341.55| 7.50 | 0.67 | 234816 | 234816 | 234302 | 162 | 29908 | 3.8852 | 2511 | 000 | 3.00 | 000 | 7.07 | 00049 [ 2511 | 355 | 020 | 00014 | 001 | 04 | 0.08 |2348.35(2348.44|2348.24| 128 | 234539 [2348.24 |OUTLET| 2345.70+- |  -2.54
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LAS VEGAS WASH - MIDDLE BRANCH, RAINBOW STORM DRAIN - ELKHORN TO GRAND TETON

100-YR HGL CALCULATIONS FOR STORM DRAIN LATERALS

MODIFIED STANDARD FORM 6 - 100% Design Ultimate Conditions

Work Order: 6952 Calculated By: DAB
Date: 17-Nov-08
" " " " ENERGY AND HYDRAULIC CHECK - CONSIDER | CONTRO
EACH ROW REPRESENTS A SEGMENT OF PIPE AND AN UPSTREAM INLET - REFER TO "SDX" THRU "SDX" FOR STORM DRAIN LATERAL PLAN AND PROFILE FLOW DATA ENERGY LOSS DATA DATA LATERAL AS CULVERT| L uss COMMENTS
HGL
3t LOCATION INVERTS (English) D/S HGL ELEVATION CRITICAL DEPTH PIPE INLET PIPE / TRANSITION INLET CONTROL
3 EQUIV m H METHOD | U/S GRATE, DEPTH
o PIPE SIZE| p/s ELEV | u/s ELEV PIPE PIPE CONTROL CALC' CRITICAL TOP FLOW Q_cale TOP A v V= D/SEGL | U/SEGL | U/SHGL H,/D U/SHGL U/SHGL CONTROL| MH RIM, OR BELOW
(=l OUTLET STATION INLET STATION LENGTH| SLOPE | D/SHGL | D/SHGL | D/SHGL | D*(FT) | WIDTH | AREA - Q-Q D (FT) | WIDTH - o+ V2, H, (FT) K H, (FT)| ELEV | ELEV | ELEV ELEV /S
>} (IN) (FT) (FT) B (CFS) FTY g (fig. 1005) | ELEV (FT) U/SHGL TBC ELEV GRATE
5 (FT) (%) | ELEV (FT) | ELEV (FT) | ELEV (FT) (FT) FTY (FT) (FT) FT) | (FT)
21 | RB 150+47.11; 82.52; RT | RB 150+55.86; 82.52' RT 36 2341.50 | 2341.74| 7.50 3.20 2348.16 2348.16 2343.12 1.62 0.0014 0.01 0.4 0.08 | 2348.35 | 2348.44 | 2348.24 1.28 2345.58 | 2348.24 |OUTLET| 2346.10 +/- -2.14
22 ER 19+09.66; 2.53' RT ER 18+96.26; 43.17' RT 30 2338.91 | 2340.63 | 41.36 4.16 2345.67 2345.67 2340.85 1.94 2.0838 | 4.0885 | 32.47 0.00 2.50 0.00 4.91 0.0049 | 32.47 6.61 0.68 0.0063 0.26 0.4 0.27 | 2346.35 | 2346.88 | 2346.20 1.75 2345.01 | 2346.20 [OUTLET| 2351.50 +/- 5.30
22 ER 19+09.66; 2.53' RT ER 18+90.64; 49.83' LT 30 2340.41 | 2340.75| 53.64 0.63 2345.67 2345.67 234235 1.94 2.0838 | 4.0885 | 32.47 0.00 2.50 0.00 4.91 0.0049 | 32.47 6.61 0.68 0.0063 0.34 0.4 0.27 | 2346.35 | 2346.96 | 2346.28 1.32 2344.05 | 2346.28 [OUTLET| 2351.72 +/- 5.44
23 ER 19+39.53; 2.53' RT ER 19+26.13; 43.17' RT 30 2338.79 | 2340.63 | 41.36 4.45 2344.19 2344.19 2340.42 1.63 2.3830 | 3.3846 | 22.86 0.00 2.50 0.00 4.91 0.0049 | 22.86 4.66 0.34 0.0031 0.13 0.4 0.13 | 2344.52 | 2344.79 | 2344.45 1.08 2343.33 | 2344.45 [OUTLET| 2351.50 +/- 7.05
23 ER 19+39.53; 2.53' RT ER 19+20.51' 49.93' LT 30 2340.29 | 2340.63 | 53.67 0.63 2344.19 2344.19 | 2341.92 1.63 2.3830 | 3.3846 | 22.86 0.00 2.50 0.00 4.91 0.0049 | 22.86 4.66 0.34 0.0031 0.17 0.4 0.13 | 2344.52 | 2344.83 | 2344.49 0.92 2342.93 | 2344.49 [OUTLET]| 2351.68 +/- 7.19
25 | RB 119+83.36; 45.00' LT | RB 119+83.36; 45.00' LT 24 2354.94 | 2356.41| 21.39 6.87 NUISENCE FLOW
26 | RB 132474.45;33.00'LT | RB 132+74.45;44.19'LT 18 2349.63 | 2350.97| 12.19 10.99 NUISENCE FLOW
27 | RB139+77.22; 33.00'LT | RB 139+77.22; 44.19'LT 18 2346.75 | 2348.00 12.19 10.25 NUISENCE FLOW
28 | RB127+18.27;22.61'LT | RB 127+18.27; 37.00' LT 18 2351.91| 2353.00| 15.39 7.08 NUISENCE FLOW
29 | RB 142+88.60; 33.00' LT | RB 142+88.60; 44.19' LT 18 2345.47 | 2346.75 | 12.19 10.50 NUISENCE FLOW
30 | RB 113+03.07; 38.68' RT | RB 112+89.12; 31.49' RT 18 2357.74 | 2358.87| 14.37 7.86 NUISENCE FLOW
31 | RB152+20.85;5.92'LT | RB 152+14.25; 32.73' RT 18 2340.10 | 2340.26 | 39.98 0.40 NUISENCE FLOW

Red indicates input

VvEn.....

Manning's n = 0.013
g=32.17

ft/s?

Green indicates Goal Seak
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@ Calculated D/S HGL elevation determined from trunkline WSPGW
*D, = g*AJ . T*Qz

ToValue ]

#+@ = 2%g*n’/2.21

G = @ * H,/RA1.33
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LAS VEGAS WASH - MIDDLE BRANCH, RAINBOW STORM DRAIN - ELKHORN TO GRAND TETON

100-YR HGL CALCULATIONS FOR STORM DRAIN LATERALS

MODIFIED STANDARD FORM 6 - 100% Design Ultimate Conditions

‘Work Order: 6952 Calculated By: DAB
Date: 17-Nov-08
EACH ROW REPRESENTS A SEGMENT OF PIPE AND AN UPSTREAM INLET - REFER TO "SDX" THRU "SDX" FOR STORM DRAIN LATERAL PLAN AND PROFILE FLOW DATA ENERGY LOSS DATA ENERGY. A::II:T};YDRAlHJlC Lf;{s&_fsogi]\)g}{ﬂ C(I)JNJ;;{O COMMENTS

£ LOCATION INVERTS (English) D/S HGL ELEVATION CRITICAL DEPTH PIPE INLET PIPE / TRANSITION INLET CONTROL HGL

3 Plli’%‘;]l‘zl,E PIPE PIPE | CONTROL | cALC" | CRITICAL TOP | FLOW TOF ol o ot el ey o ggENTT};%DL ’:ﬁgm?ﬁ ;)s{;g
E OUTLET STATION INLET STATION an) D/S(%EV U/S(IEII:;EV LENGTH| SLOPE D/SHGL D/SHGL D/S HGL D* (FT) WIDTH ARF;A ?C":f;l; Q-Q D (FT) WIDTH (F:xl'l) o ( C(és) (F;'IS) VZ/Zg (Fsl: IFT) H, (FT) K; H; (FT) ELEV ELEV ELEV (ﬁ;{;j‘;s) EI:‘/:\I/-' (GFI;.) ELEV U/S HGL TBC EL’EV GRATE
= @) | ) | ELEV(T) | ELEV (FT) | ELEV(FT) en | @1 @) *T) #n | e» | @D @T)

2 | wsi7esssas2eRT | wsi7e3080;2410'LT | 30 | 2363.06 | 2365.71| 3156 | 840 | 236591 | 236591 | 236497 | 191 0.63 | 0.0058 236654 | 2366.98 | 2366.34 | 131 | 2368.99 [2368.99 | INLET | 2370.50 +-| 151
2 | wsireassasoort | wsi7sa0es 2049 RT | 30 | 2363.06 | 2363.88| 1532 | 535 | 236591 | 236591 | 236497 | 191 | 2.1267 | 40180 | 3131 | 000 | 250 | 000 | 491 | 00049 | 3131 | 638 | 063 | 00058 | 009 [ 04 | 025 |2366.54|2366.88|2366.25| 1.31 | 2367.16 | 236716 | INLET | 2370.50 +/- |  3.34
3 | wsimsazes2orT | wstre7erazaror | 30 |2362.51|2365.11| 3156 | 824 | 2364.06 | 2364.06 | 236401 | 150 | 2.4498 | 3.0733 | 1951 | 000 | 155 | 243 | 320 | 00049 | 1951 [ 609 | 058 | 0.0053| 017 | 04 | 023 |2364.64 236504 | 2364.46| 0.92 | 2367.41 | 236741 | INLET | 236990 +/- |  2.49
3 | wsireeazes2orT | wsirstas2aneRT | 30 | 236251236462 | 1532 | 1377 | 2364.06 | 2364.06 | 2364.01 | 150 | 2.4498 | 3.0733 | 1951 | 000 | 155 | 243 | 320 | 00049 | 1951 | 609 | 058 | 00053 | 008 | 04 | 023 [2364.64|236495|2364.37| 092 [ 236692 |2366.92 | INLET | 2369.90+-| 298
4 | ws20407.43;3097°RT | Ws2042272;3368'RT | 30 | 2360.10 | 236024 | 17.53 | 0.80 NUISENCE FLOW

4 | Ws2042272,3368' RT | Ws20s77.44,249'RT | 24 | 2360.74 | 236124 | 53.82 | 093 NUISENCE FLOW

4 WS 20+77.14; 24.19' RT WS 20+76.81; 24.19' LT 18 2361.84 | 2362.26 48.39 0.87 NUISENCE FLOW

5 WS 20+22.72; 33.68' RT WS 20+34.15; 57.12' RT 18 2361.24 | 2361.67 26.24 1.64 NUISENCE FLOW

6 | RB116+98.26;240°RT | RBM6s0B62 4319 RT | 30 | 2356.09]2359.10| 3930 | 7.66 | 235898 | 235898 | 235777 | 168 | 23479 | 35062 | 2420 | 000 | 250 | 000 | 491 | 0.0049 | 2429 | 495 | 038 | 00035 014 | 04 | 015 |2359.36|2359.65)|2359.27| 1.10 | 2361.85 | 236185 | INLET | 2366.50 +-|  4.65
7 | DN1ov2see;sesRT | DN1ssoszs 2419LT | 24 | 235819 2361.25| 2892 | 1058 | 2350.16 | 2358.98 | 235916 | 097 | 19989 | 15044 | 737 | 000 | 097 | 200 | 150 |o00049| 737 | 490 [ 037 | 00046 | 013 | 04 | 015 |2350.532359.81|2359.44| 0.79 | 2362.83 | 236283 | INLET | 236550 +/- |  2.67
8 | DN18+77.60;565°RT | DN18+67.81;24.19'RT | 24 | 235831|236123 | 1936 | 15.08 | 235062 | 2350.62 | 235928 | 097 | 19989 | 15045 | 737 | o000 | 131 | 190 | 218 | 00049 | 737 | 338 | 018 | 00022 | 0.04 | 04 | 007 |2359.80|2359.91|2359.74| 0.79 | 2362.81 | 236281 INLET | 2365.50 +- |  2.69
8 | DN19+00.00;565'RT | DN18+77.60;5.65°RT | 30 | 2357.69|2357.81| 2255 | 053 | 235059 | 235050 | 235850 | 090 | 24018 | 15084 | 737 | o000 | 190 | 214 | 400 |o00049| 737 | 184 | 005 | 00005 | 001 | 04 | 002 |2359.64 |2359.67|2359.62| 0.58 | 2359.25 | 2350.62 |OUTLET| 2366.00 +- |  6.38
8 | DN19+96.58;5.65°RT | DN19+00.00;565°RT | 30 |2354.84 | 2357.69| 9758 | 292 | 2358.07 | 2358.07 | 235614 | 130 | 24983 | 25680 | 1475 | 0.00 | 250 | 000 | 491 | 00049 | 1475 | 3.00 [ 014 |0.0013| 013 [ 04 | 006 |2358.21|2358.39|235825| 0.76 | 2359.59 | 235959 | INLET NAH-| NA
9 RB 126+13.26; 2.40' RT FR 20+36.81; 51.70' LT 18 2352.40 | 2352.73 15.36 2.15 NUISENCE FLOW

9 RB 126+13.26; 21.60' LT FR 19+56.03; 51.77"' LT 18 2352.40 | 2354.13 41.80 4.14 NUISENCE FLOW

10 | FR18+57.92; 1626 RT | FR1Bedst6;3430RT | 30 |2353.77|2353.90| 1776 | 073 | 235821 | 235821 | 235589 | 2.2 | 17875 | 44451 | 3974 | 000 | 250 | 000 | 491 | 00049 | 3974 | 810 | 102 | 0.0094 | 017 | 04 | 041 |2350.23|2359.80|2358.78| 1.63 | 2357.98 | 2358.78 |OUTLET| 2361.62+- |  2.84
10 | FR18+57.92; 1626 RT | FR18saBag 2007 LT | 36 | 235429 | 2356.91| 3842 | 682 | 235821 | 235821 | 235634 | 205 | 27887 | 51550 | 3974 | 0.00 | 3.00 | 000 | 7.07 | 0.0049 | 3974 | 562 | 049 | 0.0035| 014 | 04 | 020 (235870235004 |2358.54| 1.07 | 2360.12 |2360.12 | INLET | 2361.62+-| 150
12 | FR18%0475; 1626 RT | FRAB+9532 2056 LT | 30 | 235452235686 | 38.00 | 616 | 2357.00 | 2357.00 | 235579 | 127 | 2.4995 | 2.5161 | 1430 | 000 | 250 | 000 | 491 | 00049 | 1430 | 291 [ 013 | 0001z | 005 [ 04 | 005 |2357.22(2357.32|2357.19| 0.71 | 2358.64 |2358.64 | INLET | 2361.17+-| 253
12 | FR19+0a75; 1626 RT | FR18+8o.00; 3458 RT | 30 | 235403 | 235413 1934 | o052 | 235700 | 2357.09 | 235530 | 127 | 24095 | 25155 | 1430 | 0.00 | 250 | 000 | 491 | 00049 [ 1430 | 291 | 013 [o0.0012 | 002 | 04 | 005 |235722|235730|2357.17( 0.71 | 235591 |2357.17 [OUTLET| 2361.17+-|  4.00
13 RB 127+48.23; 2.90' RT RB 127+48.23; 34.86' RT 18 2351.79 | 2356.19 31.93 13.78 NUISENCE FLOW

14 RB 144+18.25; 7.00' LT RB 144+18.25; 34.99' RT 18 2343.63 | 2344.59 82.01 1.17 NUISENCE FLOW

15 | RB 14ssa007; 8015 Ry | REMBSOIBTONLT | 57 1934353 | 234398 8915 | 050 | 2348.56 | 234856 | 234572 | 209 | 07347 | 39457 | 5183 | 0.00 | 225 | 000 | 398 | 00049 | 5183 | 13.04 | 264 | 0.0279 | 249 | 04 | 106 |235120|235475|2352.11| 310 | 235096 | 235211 JOUTLET| 2350.00 44| 21
16 RB 146+63.49; 7.00' LT RB 146+63.62; 35.26' LT 18 2347.73 | 2349.90 | 42.67 5.09 NUISENCE FLOW

17 | RetazsssoszouLy | REUTHSASHBIENRT | ) |2342.41 (234285 | 8858 | 050 | 2347.87 | 234787 | 234533 | 292 | 25058 | 85858 | 88.56 | 0.00 | 350 | 0.00 | 962 |00049 | 8856 [ 920 | 132 | 00077 | 069 | 04 | 053 |2349.18|235040|2349.08| 168 | 234873 | 2349.08 JOUTLET) 2349.00 +-|  -0.08
18 | R 1494252270017 | Ret4sezs2z;tamRT | 36 | 234180 [ 234223 | 87.94 | 049 | 234785 | 2347.85 | 234456 | 276 | 16124 | 68117 | 79.40 | 000 | 300 | 000 | 7.07 | 00049 | 7940 | 1123 | 196 | 0.0141 | 124 | 04 | 078 |2349.812351.84(2349.88| 235 | 234928 |2349.88 |OUTLET| 234821 +/-|  -167
19 RB 149+64.25; 7.00' LT RB 149+64.25; 35.10' RT 18 2341.80 | 2341.99 40.74 0.47 NUISENCE FLOW
20 | RB150+62.57,7.00'LT | RE150+47.11;8252;RT | 36 | 2341.13 | 234150 | 91.83 | o040 | 234732 | 234732 | 2343.44 | 231 | 25205 | 58314 | 5021 | 0.00 | 300 | 000 | 7.07 | 00049 [ 5021 | 710 | 078 [ 00057 [ 052 | 04 | 031 |2348.11|234894|2348.16| 1.35 | 234555 |2348.16 |OUTLET| 2346.00 +- |  -2.16
21 | RB150+47.11; 8252, RT | RB 150438.36;82.52°RT | 36 | 234150 | 2341.55| 7.50 | 0.67 | 234816 | 234816 | 234302 | 162 | 29908 | 3.8852 | 2511 | 000 | 3.00 | 000 | 7.07 | 00049 [ 2511 | 355 | 020 | 00014 | 001 | 04 | 0.08 |2348.35(2348.44|2348.24| 128 | 234539 [2348.24 |OUTLET| 2345.70+- |  -2.54

vEN......
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LAS VEGAS WASH - MIDDLE BRANCH, RAINBOW STORM DRAIN - ELKHORN TO GRAND TETON

100-YR HGL CALCULATIONS FOR STORM DRAIN LATERALS

MODIFIED STANDARD FORM 6 - 100% Design Ultimate Conditions

Work Order: 6952 Calculated By: DAB
Date: 17-Nov-08
" " " " ENERGY AND HYDRAULIC CHECK - CONSIDER | CONTRO
EACH ROW REPRESENTS A SEGMENT OF PIPE AND AN UPSTREAM INLET - REFER TO "SDX" THRU "SDX" FOR STORM DRAIN LATERAL PLAN AND PROFILE FLOW DATA ENERGY LOSS DATA DATA LATERAL AS CULVERT| L uss COMMENTS
HGL
3t LOCATION INVERTS (English) D/S HGL ELEVATION CRITICAL DEPTH PIPE INLET PIPE / TRANSITION INLET CONTROL
3 EQUIV m H METHOD | U/S GRATE, DEPTH
o PIPE SIZE| p/s ELEV | u/s ELEV PIPE PIPE CONTROL CALC' CRITICAL TOP FLOW Q_cale TOP A v V= D/SEGL | U/SEGL | U/SHGL H,/D U/SHGL U/SHGL CONTROL| MH RIM, OR BELOW
(=l OUTLET STATION INLET STATION LENGTH| SLOPE | D/SHGL | D/SHGL | D/SHGL | D*(FT) | WIDTH | AREA - Q-Q D (FT) | WIDTH - o+ V2, H, (FT) K H, (FT)| ELEV | ELEV | ELEV ELEV /S
>} (IN) (FT) (FT) B (CFS) FTY g (fig. 1005) | ELEV (FT) U/SHGL TBC ELEV GRATE
5 (FT) (%) | ELEV (FT) | ELEV (FT) | ELEV (FT) (FT) FTY (FT) (FT) FT) | (FT)
21 | RB 150+47.11; 82.52; RT | RB 150+55.86; 82.52' RT 36 2341.50 | 2341.74| 7.50 3.20 2348.16 2348.16 2343.12 1.62 0.0014 0.01 0.4 0.08 | 2348.35 | 2348.44 | 2348.24 1.28 2345.58 | 2348.24 |OUTLET| 2346.10 +/- -2.14
22 ER 19+09.66; 2.53' RT ER 18+96.26; 43.17' RT 30 2338.91 | 2340.63 | 41.36 4.16 2345.67 2345.67 2340.85 1.94 2.0838 | 4.0885 | 32.47 0.00 2.50 0.00 4.91 0.0049 | 32.47 6.61 0.68 0.0063 0.26 0.4 0.27 | 2346.35 | 2346.88 | 2346.20 1.75 2345.01 | 2346.20 [OUTLET| 2351.50 +/- 5.30
22 ER 19+09.66; 2.53' RT ER 18+90.64; 49.83' LT 30 2340.41 | 2340.75| 53.64 0.63 2345.67 2345.67 234235 1.94 2.0838 | 4.0885 | 32.47 0.00 2.50 0.00 4.91 0.0049 | 32.47 6.61 0.68 0.0063 0.34 0.4 0.27 | 2346.35 | 2346.96 | 2346.28 1.32 2344.05 | 2346.28 [OUTLET| 2351.72 +/- 5.44
23 ER 19+39.53; 2.53' RT ER 19+26.13; 43.17' RT 30 2338.79 | 2340.63 | 41.36 4.45 2344.19 2344.19 2340.42 1.63 2.3830 | 3.3846 | 22.86 0.00 2.50 0.00 4.91 0.0049 | 22.86 4.66 0.34 0.0031 0.13 0.4 0.13 | 2344.52 | 2344.79 | 2344.45 1.08 2343.33 | 2344.45 [OUTLET| 2351.50 +/- 7.05
23 ER 19+39.53; 2.53' RT ER 19+20.51' 49.93' LT 30 2340.29 | 2340.63 | 53.67 0.63 2344.19 2344.19 | 2341.92 1.63 2.3830 | 3.3846 | 22.86 0.00 2.50 0.00 4.91 0.0049 | 22.86 4.66 0.34 0.0031 0.17 0.4 0.13 | 2344.52 | 2344.83 | 2344.49 0.92 2342.93 | 2344.49 [OUTLET]| 2351.68 +/- 7.19
25 | RB 119+83.36; 45.00' LT | RB 119+83.36; 45.00' LT 24 2354.94 | 2356.41| 21.39 6.87 NUISENCE FLOW
26 | RB 132474.45;33.00'LT | RB 132+74.45;44.19'LT 18 2349.63 | 2350.97| 12.19 10.99 NUISENCE FLOW
27 | RB139+77.22; 33.00'LT | RB 139+77.22; 44.19'LT 18 2346.75 | 2348.00 12.19 10.25 NUISENCE FLOW
28 | RB127+18.27;22.61'LT | RB 127+18.27; 37.00' LT 18 2351.91| 2353.00| 15.39 7.08 NUISENCE FLOW
29 | RB 142+88.60; 33.00' LT | RB 142+88.60; 44.19' LT 18 2345.47 | 2346.75 | 12.19 10.50 NUISENCE FLOW
30 | RB 113+03.07; 38.68' RT | RB 112+89.12; 31.49' RT 18 2357.74 | 2358.87| 14.37 7.86 NUISENCE FLOW
31 | RB152+20.85;5.92'LT | RB 152+14.25; 32.73' RT 18 2340.10 | 2340.26 | 39.98 0.40 NUISENCE FLOW

Red indicates input

VvEn.....

Manning's n = 0.013
g=32.17

ft/s?

Green indicates Goal Seak
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@ Calculated D/S HGL elevation determined from trunkline WSPGW
*D, = g*AJ . T*Qz

ToValue ]

#+@ = 2%g*n’/2.21

G = @ * H,/RA1.33
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T1 LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;

T2 HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;

T3 FILE: 6952-ULT-12,wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)

80 -17139.48 2297.52 12

RIEM K*h kR kk h ke kAR Ak R A H KRR R K AR A AR ARk R KR AR KA A kR Kk R KR AR R AR AR KRR AKRR KA KRR KRR AR A KRR R Rk
REM END VIN DESIGN

REM *kkhkhhkhhkdk ok Kk Ak R ook k ok Rk Ak Ak A Ak kA KRk ok kR kA K Ak kR Rk R KRR KRR KA KRR AR R AR R AR A ARk Rk kkhhkkkok

R -17139.48 2297.52 12 .012
R -17129.48 2297.56 12 .012
TS -17109.48 2297.65 10 12 .012
R -14709.48 2307.97 10 .012
R -14659.48 2308.66 10 .012
R -12119.48 2316.52 10 .012
JX -12119.48 2316.52 10 11 .012 70.0 2318.520 90.0 .000
R -12099.48 2317.04 10 .012
R -10954.48 2320.51 10 .012
JxX -10954.48 2320.51 10 14 .012  124.0 2322.510 90.0 .000
R -10934.48 2321.33 10 .012
R -9569.61 2326.65 10 .012
JX -956%.61 2326.65 10 14 .012 124.0 2328.650 90.0 .000
TS ~9519.61 2328.60 8 .012

REM kKo kh ks AR A kAR R KR AR R AR R AR R KR AT RA R R KRN A KRR A AN AR KR A AR KRR h kAR kA KRk AR KRR Kk kK & Kk ko k ke ok
REM END LOUIS BERGER DESIGN, BEGIN VTN DESIGN AT ELKHORN AND TORREY PINES; 0=2637
REM A Ak ko kh ok kR AR Rk kAR R R A d kAR A K KRR AR AR R KRR R R R IR AR KRR h AR R AR KRR AR AR AR R AR KR A KRR R AR R

R -9429.48 2328.93 8 .012

Jgx  -9424,.48 2328.97 8 9 .012  252.00 2328.917 90
R -7852.06 2334.274 8 .012
R ~-7812.13 2334.418 8 .012 -2.00
R -7251.42 2336.433 8 .012
R -7211.94 2336.575 8 .012 2,00
R ~6786,22 2338.108 8 .012
R ~6734.51 2338.,22 8 .012 37.00
JX ~6729.51 2338.30 8 14 .012 103.00 2338.22 -57
R ~6729.51 2338,30 8 .012
R -6649.40 2339.649 8 .012 53.00
R -6626.76 2340.027 8 .012
R -6623.76 2340.08 8 .012

REM KKK A RAAKRR AR KRR RRR KK IR KR A IR KRR K KA R A KA KK KR KRR AR RR KRR AR AR AR A AR KRRk A Ak kkkk ko hk hkk &

REM END VTN DESIGN, BEGIN LOULS BERGER DESIGN AT RAINBOW AND ELKHORN
Y L L e SR iR L]

R ~-6618.22 2340.17 8 .012

TS -6600.00 2340.24 1 8 .012

R -6468.35 2340.788 1 .012

JX -~6465.35 2340.80 12 .012 19.97 2341.13 -80.0
R -6331,.00 2341.41 1 .012

JX -6328.00 2341.42 1 2 .012 75.06 2341.80 ~-90
R ~6139.85 2342.13 1 .012

JX ~6135.81 2342.14 118 .012 85,01 2342.21 -90
R -5855,94 2343.29 1 .012

JX  -5853.56 2343,.30 117 .012 38.96 2343.53 -90
R ~4208.35 2350.05 1 .012

R ~-4173.49 2350.19 1 .012 ~17.00
R -4138.62 2350.34 1 .012 17.00
R ~4086.79 2350.55 1 .012

JX -4082.79 2350.57 1 3 .012 22.96 2352.07 ~90
R ~3408.45 2353.33 1 012

JX  ~3405.95 2353.34 118 .012 14.75 2354.84 -90
R -3102.50 2354.58 1 .012

JX -3100.00 2354.59 118 .012 24.29 2356.09 -90
R ~2853.77 2355.60 1 .012

R ~2731.27 2356.104 1 .012 -36.00
Jx ~2727.27 2356.12 13 .012 80,00 2358.51 -50
R -2713,66 2356.18 1 .012 ~-4,00
R -2655,18 2356.42 1 .012

TS -2555.18 2361.42 4 1 .0i2

R ~1426.86 2367.18 4 .012

REM **KRARRKRARRARRRERKKR AR RRRRR AR KRR KA KRR RKK KRR R AR R AR AR AR Rk A AR kA KR AR Rk kR KXk KKKk
REM REQUIRED TRANSITION LENGTH = 15 x DELTA BW = (52 - 24)/2 = 210"

REM KH* kAR R Ik Ak KRR Rk A AR R AR KRR KRR KR KR AR RARRKR KRR KK KRR KRR AR AR KRR KRR AR KRR h KRR AR KA A&
™S -1217.09 2370.12 5 4 .012

TS -1078.92 2372.00 19 5 .012

WX -~1078.92 2372.00 5 .012

JX ~1078.92 2372.00 6 13 .012 983.00 2372.03 0.00
R -815.65 2372,97 6 012

BE -815.65 6

WE  -815.65 7

R ~700.00 2374.00 7 .033

REM A5k kkr kAR KRR KK AR KRR AR I AR A KKK A AR KRR K AA AR R AR KK A AR IR KA ARR KRR KA AR AR AR AR AR

REM BEGIN VTN DESIGN, GRAND TETON AND GOLF COARSE

REM A*AAKMAKKIK KKK KKK KR IA R KRR AR KRR AR AR R KA KR KKK KRR KRR KRR AR A AR ARR AR KRR AR KA R KA R KR A AKX

SH  -700.00 2374.00 7 .033

co 1 3 0 .000  8.000 24.000

co 2 4 1 .000  3.000

co 3 4 1 .000  4.000

e 4 1 0 L000  7.000  24.000 2.000 2.000 -2.88
co 5 2 0 ,000  7.000 52.000 -6.24
cp 6 3 3 1.000 5.000 51.000 :
co 7 1 0 .000  8.000 85.000 3.000 3.000

co 8 3 1 2.000 9.000 26.000

co 9 4 1 .000  5.000

cp 10 3 0 .000  8.000 24.000

cp 11 3 0 .000  4.000  6.000

cp 12 3 1 2,250 8.000 28,250

cp 13 3 1 1.000 5.000 25,000

cp 14 4 1 .000  4.000

cp 15 2 0 .000 8.000 24,000

co 17 4 1 .000  1.500

cp 18 4 1 .000  2.500

co 19 2 0 L000  7.000 73.920

0 938.000 .0




gtz




FILE: 6952~ULT-12.WSW WS PGW- CIVILDESIGN Version 14.05 PAGE 1
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11- 7-2008 Time: 2:26: 6
LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-12.wsw; DATE: NOV-08; BY: VIN NEVADA (D.BERGH)

kR Rk R AR AR AR AR AR ARK KRR IR R KRR TR AR KRR AR KRRk K kAR AR A KA KRR KR AR KRR AR ARA R AR R A AR R AR AR AR R ARARR R kA Ak Ak Ak ki hhkkh Ak KAk hkkkk

Invert Depth | water Q vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt {No wth
Station Elev (FT) | Elev (CFS) (FPS) Head I Grd.El.| Elev | Depth width |pia.-FT|or I.D.{ 2L |Prs/pip
L/Elem |Ch Slope SF Ave HF  |SE Dpth|Froude N|Norm Dp N %-Fall] 2R |Type Ch

A T L] ***k*k**lk**k***** ***k****kl*«kk*k*l*i*k*ﬁ* k**k****klk**t**kI*k**k*k*l***«**k* hkk kK kR ***k**«l***tt Kk KKKk

-17139.480 2297.520 ' 5.325 2302.845 2955.00 21.34 7.07 2309.92 .00 7.38 28.25 8.000 28,250 00 1 2.3
10.006 i .0040— i o o o o .0071 i .07~ i 5.3;|_ 1.70—|— 6.58 —l-.012 o ,06 ) .00 ;OX
~17129.480 2297.560 5.306 2302.866' 2955.00| 21.42 7.12 2309.99 l .00 ! 7.38 l 28.25 l 8,000 ! 28.250I .00 l 1 2.3

TRANS ST; ) . 0045 o -l "I I " .005; ) .11_ i 5.31_|— 1.71 - ) ~.012 o .08 ) .00 ‘;0X
-17109.480 2297.6%50 6.012 2303.662| 2955.00I 20.48 6.51l 2310.17 l .00 ! 7.18 | 24.00 l 8.000 l 24.000l .00 ! 0 .0
1282.91; i .0043- i I "I I "I .004; ) 5.52-|— 6.01|~ 1‘47—1— 6.01 ) -.012 o .08 B .00 l;ox
~15826,560 2303.167 6.012 2309.178l 2955.00l 20.48 6.51| 2315.69 ! .00 ! 7.8 l 24.00 l 8.000 ‘ 24.000| .00 l 0 .0
1117.08; ) .0043—|~ o o I I .004; ) 4.71_ ) 6.01|- 1.47-|— 6.01 -lq.012 o .06 ) .00 I-BOX
-14709.480 2307.970 6.098 2314.068l 2955.00| 20.19 6.33l 2320.40 ! .00 ! 7.78 | 24.00 ‘ 8.000 ! 24.000l .00 ! 0 .0
3.43; i .0138- i o ot - - .004; ) .01— i 6.15|— 1.44_|— 4.05 i —.012 o .061— .00 lgox
-14706.040 2308.018 6.129 2314.146| 2955,00| 20.09 6.27| 2320.41 ! .00 ! 7.78 ! 24.00 ! 8.000 ! 24.000| .00 l 0 .0
27.07; i .0138— ) o "I I - .003; ) .10— ) 6.1;|~ 1.43_|_ 4.05 i —.012 o .06 ) .00 ‘;0x
~14678.960 2308.391 6.428 2314.819l 2955.00l 19.15 5.70 2320.52 ! .00 ! 7.78 ! 24.00 l 8.000 l 24.000I .00 ' 0 .0
19.48; i .01384 ) o "I " - ‘003; ) .06— ) 6.4;|N 1433-|— 4.05 _l—.01z o .06 ) .00 lgox
-14659.480 2308.660 6.742 2315.402| 2955.00| 18.26 5.18| 2320.58 ! .00 ! 7.78 ! 24.00 | 8.000 l 24.000| .00 ! ] .0
1734.078 ) .0031— ) o "I oI I .0031 ) 5.37- ) 6.7;|— 1.24_|_ 6.74 ) —.012 - .Oal_ .00 l;ox
-12925.410 2314.026 6.742| 2320.768I 2955.00| 18.26 5.18 2325,95 ! .00 ! 7.78 l 24.00 ‘ 8.000 l 24.000| .00 ‘ ¢ .0
805.936 ) .0031— ) - "I I - .0031 ) 2.47— ) 6.7; ) 1.24-l— 6.74 ) —.012 o .06|— .00 I;OX
FILE: 6952-ULT-12.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 2
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:1l- 7-2008 Time: 2:26: 6

LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;

FILE: 6952-ULT-12.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)
i(***f(‘k*'k**k**i(***’(*k*******v\*k*****W*************ﬁ***kt****kkf(**********k*t*kkkk*****kk*’(*ﬁ******k******k**k**********k*t* hokok ok ok ok ok k
Invert | Depth Water

Q | wvel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| No wth
station_ ) Elev _l_ (FT) i Elev _|_ (CFS) _I_(FPS) Head_ ) GrdAElL . Elev I_Depth _|_width } ?ia.—FT ?r I.D; ) ZL  |Prs/pPip
L/Elem |Ch Slope —I—SF Ave| HF  |sE Dpt; Froude N{Norm Dp N X-Fall] 2ZR —|Type ch

KKK RARAKK | KA KRR RKAR | Kk kkkhhk [hkkkkkkh* ki*v\-*kk**|~k**k***lk*kk*** k*ﬁ*k****l****k*k hhkkhhkhk [ AR RRK KRk f Rk hhhhk | khhhhkr | khxks |*******
-12119.480 2316.520 6.790 2323.311I 2955.00 18.13 5,11 2328.42 .00 7.78 24.00 8.000 24.000| .00 0
JUNCT ST; ) .0000 o o s e - .003; ) ,00— i 6.79—I- 1.23 o ) _.012 o .06 i .00 Igox_
-12119.480 2316.520 6.065I 2322.585‘ 2885.00| 19.82 6.10 2328.69 ! .00 ! 7.66 | 24.00 ‘ 8,000 ‘ 24.000| .00 ! 0 .0
11.42; ) .0260~ ) o I o -l ‘003; ) .04— ) 6.0; ) 1.42— ) 3.23 —|—.012 o .Oa ) .00 ;ox
-12108.060 2316.817 6.356 2323.172| 2885.00| 18.92 5,56 2328.73 ‘ .00 ! 7.66 ! 24.00 l 8,000 ! 24.000| .00 l 4] .0
8.57; ) .0260- ) o I I - .003; ) .03_ ) 6.3;|— 1A32_ i 3.23 —I_.01z - .05 ) .00 ;ox
-12099.480 2317.040 6.665 2323.705‘ 2885.00l 18.04 5.05 2328.76 l .00 | 7.66 ! 24,00 ! 8.000 ! 24.000| .00 ‘ 0 .0
447.141 ) .0030_ ) o I i o .0031 ) 1.37_I_ G.GEI— 1.23— ) 6.68 —l‘.012 o .08 ) .00 l;ox
-11652,340 2318.395 6.630 2325.025| 2885.00| 18.13 5.10 2330.13 ! .00 ‘ 7.66 l 24.00 l 8,000 l 24.000l .00 I 0 .0
697.85; ) .0030- ) o I -l - ,003; ) 2.32_ ) 6.6;|— 1.24_ ) 6.68 ) _.012 o .06 ) .00 l;ox
-10954.480 2320,510 6.322I Z326.832| 2885.00| 19.01 5.61 2332.45 ! .00 l 7.66 ! 24.00 ‘ 8.000 ! 24.000| .00 ‘ 0 .0
JUNCT ST; ) .0000 o s "I o - .004; ) .00_ ) 6.32n|_ 1.33 o ) —.012 o .Oai- .00 |;0X
-10954.480 2320.510 5.369 2325.879l 2761.00| 21.43 7.13 2333.01 l .00 ‘ 7.43 I 24.00 ‘ 8,000 l 24.000I .00 ! 0 .0
1.18; ) .0410_ ) o I o oI .005;|~ .01_ ) 5.3;1_ 1.63—|_ 2.71 ) _.012 o .08 ) .00 |;0){
-10953.290 2320.559% 5.395| 2325,954| 2761.00I 21.32 7.06| 2333.01 l .00 | 7.43 ! 24.00 ! 8,000 ! 24.000I .00 ! 0 .0
10.46; ) .0410- ) o I I s .004; i .05- ) 5.3;|— 1.62_ ) 2.71 ) _.012 -1 .08 ) .00 l;ox
-10942.830l 2320,988 5.658| 2326.646| 2761.00| 20.33 6.42 2333.07 l .00 ! 7.43 ! 24.00 I 8.000 ! 24.000| .00 I 0 .0

- ..|..
8.350 .0410 0042 .03 5.66 1.51 2.71 .012 .00 .00 BOX




FILE: 6952-ULT-12.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 3
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:1ll- 7-2008 Time: 2:26: 6

LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
. FILE: 6952-ULT-12.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)
KRk AR R KRR KR KRR KRR R R A kR kR Aok ko kAR A AR R AR Ak R R AR ARk Ak R A R AR KA Rk R AR KRR KRk R AR R AR RN KRR R RN R AR KRR AR R AR RARRAR I AR, HRAKRRIR

Invert | Depth | wWater | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt |No wth

Station Elev (FT) | Elev | (cFs) | (FPS) Head Grd.El. Elev | Depth width |pia.-FTjor I.D. 7L |Prs/Pip

L/Elem ) Eh slopeh ) e 1 e i —SF Av; ) HF ) ;E Dpt; ;roude & &orm Dp- ) ANt ) —X—Fal;|— ZR ) Type Ch

KA KRk K kR ***k****kl*******ﬁlktk**t*)\k KKK kK kk & k***k**lkﬁk**k* RAKKKKARK | AARRARRARRK KRRk | Ah AR hkA | ArAhrhks ******kl**kt* EES R R

~-10934.,.480 2321,330 5.934 2327.264 2761.00| 19,39 5.84 2333.10 .00 7.43 24,00 8.000 24.000I .00 0

366.50; ) .0039— ) " o o o 4003; i '1.43- ) 5.9;'_ 1.40~I_ 5,93 i _.012 I .Oal- .00 lgox

-10567.970 2322.759 5.934I 2328.693I 2761.00| 19.39 5.84 2334,53 I .00 ! 7.43 l 24.00 | 8.000 I 24.000I .00 ‘ 0 .0
998.361 ) .0039_l~ s o o o .003; ) 3.79_ ) 5.9;|— 1.40_ ) 5.93 ) _.012 o .05 ) .00 léox

—9569.610| 2326A650I 6.047| 2332.697I 2761.00l 19.02 5,62 2338.32 ! .00 ! 7.43 ! 24.00 ! 8,000 ! 24.000I .00 ! 0 .0
JUNCT ST; ) L0000 -l e o s - .004; ) .00— ) G.OS‘I— 1.36 o ) —.012 h .06 ) .00 I;0){

—9569,610[ 2326.65%0 5A129| 2331.779| 2637.00| 21.42 7.12  2338.90 I .00 ! 7.21 ! 24.00 I 8.000 | 24.000I .00 l 0 .0
TRANS ST;|~ L0390 . I - oI "I .004;|— .22— ) 5.13_|~ 1.67 o ) _.012 o .051_ .00 lgox

~9519.610' 2328.600l 6.861l 2335.461| 2637.00| 16.01 3.98 2339.44 | .00 ! 7.21 ! 26.00 ! 9.000 ! 26,000| .00 ‘ 1 2,0
14.72; ) .0037_ ) o o o - .003; ) .05~ i 6.8;|— 1.12-|— 6.178 ) —.012 s .06 ) .00 léOX

-9504.BB4| 2328.654| 6.873| 2335‘527' 2637,00I 15.99 3.97 2339.50 ! .00 ! 7.21 ! 26.00 [ 9.000 ! 26,000I .00 ! 1 2.0
75.40; ) .0037_|_ o -l o . o .003; ) .25- ) 6.8’-7-|~ 1.12—|— 6.78 ) _.012 o .06 ) .00 Il—BOX

—9429.480| 2328.930 7,209| 2336.139' 263'7.00l 15.24 3,61 2339.75 ! .00 ! 7.21 ! 26.00 ! 9.000 ! 26.000| .00 1 2.0
JUNCT ST; ) .0080 o e o s -1 .001; ) .01— ) 7.21~|— 1.04 -l i ~,012 o .06 ) .00 I;OX

-9424.480 2328.970 8.812| 2337.782[ 2385.00| 11.28 1.97 2339.76 ! .00 ! 6.74 | 26.00 ! 9,000 ! 26.000I .00 | 1 2.0
121.178 ) .0034~|~ s o h I .001; ) .18_ ) 8.81 ) .70~ ) 6.48 ) —.012 o .05 ) .00 I;OX

~~~~~~~~~~~~~~~~~~~~ WARNING - Flow depth near top of box conduit -==—=--m—smae——oaouo
FILE: 6952-ULT-12.WSW WS P GW - CIVILDESIGN Version 14,05 PAGE 4
Program Package Serial Number: 1513 X
WATER SURFACE PROFILE LISTING Date;ll- 7-2008 Time: 2:26: 6

LAS VEGAS WASH - RAINBOW STORM DRATN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-~ULT-12.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)

AR A AR AR R KKK AR AT R AR AT R AR AR KA R KA R I AR AR KR AR AR AR AR AR IR AR AR KA IR R KRR KA A RAR KA AR R KA R KR A AR Ak ok kA KA AR R AR AR KR AR hh A hhkhh

| tavert | Depth | water | Q | vel vel Energy | Super |Critical|Flow Top|Height/|Base Wt| {No wth
station | Elev [ (FT) Elev | (CFs) (FPS) Head Grd.El.| Elev | Depth | width |[pia.-FTlor I.D.| 2L |Prs/Pip
L/Elem ~|(;h Slope_{— EE _I‘ e ) ~SF AV; i HF —I;E Dpt; ;roude ; ;orm Dp-l— "N -|_X~Fali ) ZR ) Type Ch
kk****kk*l*kki**k*k *****x**I********* KAKK KKKk *******li****** ****k***ﬁl**k****lk**ﬁ**ﬁ*|******** hkkkhRk [ KRR KRRk | k| kkkkhkk
—9303.311l 2329.379 8.402I 2337.781  2385,00 11.83 2,17 2339.95 .00 ! 6.74 26.00 9.000 26.000 .00 1 2.0
112.47; ) .0034— ) o o s - .001; ) .19— ) 8.46 ) .75— ) 6.48 i ~.012 o .Oalk .00 |;OX
———————————————————— WARNING - Flow depth near top of box conduit ~--—~wwemme—cmmman—n—
—9190‘835] 2329.758| 8.011| 2337.769I 2385.00I 12.40 2.39| 2340,16 ! .00 ! 6.74 I 26.00 ! 9.000 ! 26‘000| .00 I 1 2.0
102.44; ) .0034— ) "I I "I "I .001; i .20— ) 8.01|— .80— ) 6.48 i ‘.012 e .061_ .00 I;OX
—9088.393| Z330.104| 7‘638| 2337.742| 2385.00| 13.01 2.63 2340,37 ! .00 ! 6.74 ! 26.00 ! 9.000 ! 26.000| .00 ! 1 2.0
89443; i A0034—I— I - o I .002; ) .20- ) 7.6;|k .86~ ) 6.48 ) —.012 o .05|~ .00 |l;OX
—8998.956| 2330.405l 7.283| 2337.688| 2385.00| 13.64 2,89 2340.58 ! .00 ! 6.74 ! 26.00 2.000 ’ 26.000I .00 I i 2.0
58.93; ) .0034—1— I - e -l .002; ) .15—l— 7,2;1- .93_ ) 6.48 i -.012 s .06|_ .00 ';ox
-8940.024 2330.604l 7.016| 2337.619| 2385.00‘ 14.17 3.12I 2340.74 ! .00 ‘ 6.74 ! 26.00 I 9.000 ! 26.000| .00 ! 1 2.0
vomnoire ooe -{- -1- -i- -i- -l- -1- -1- -1- - -1- -i- |-
~8940.,024 2330.604| 6.478‘ 2337.082| 2385.00‘ 15.34 3.65|-2340.74 l .00 ! 6.74 ! 26.00 ! 9.000 I ZE.OOOI .00 ‘ 1 2.0
852.07; i .0034— ) I I I -t .003; i 2.87—|— 6.4;|— 1.11—|h 6.48 ) -.012 s .Oal— .00 I;OX
~8087.947I 2333.478 6.478] 2339.956| 2385,00| 15.34 3.65 2343.61 ! .00 ! 6.74 ! 26.00 l $.000 ! 26.000| .00 ! 1 2.0
235.88; ) .0034— ) o - o "I .003; ) .82—|— 6.4;'- 1.11' ) 6.48 ) —.012 o .Oal- .00 lgox
—7852.060I 2334.274| 6.323| 2340.597‘ 2385.00| 15.72 3.84 2344.43 I .16 l 6.74 ! 26.00 ! 9.000 ! 26.000I .00 ' 1 2.0
39.938|_ .0036—|- "I -l I i .003; ) ,14-|- 6.4; ) 1.15- ) 6.32 i -.012 s .061_ .00 ‘;ox

f
L

[ Shm—
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E




FILE: 6952-ULT-12.WSW WS PGW - CIVILDESIGN Version 14,05
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING pate:11- 7-2008 Time: 2:26: 6
LAS VEGAS WASH ~ RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-12.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)

ARAR A AR R AR R AR R AR KRR AR KRR AR AR AR AR R AR KRR KRR A AR AR AR AR KRR AR A AR R R A K AR AR R AR AR KRR AR R AR KA KRR KRR KRR KARRRRRARAR KRR R AR R KA AR ARk KA KRk Ak K

PAGE S

Invert | Depth | wWater Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base wWt| {No wth
Station Elev | (FT) | Elev (CFS) | (FPS) Head | Grd.El.| Elev | Depth width |pia.-FT{or 1.D.| 2L [Pras/Pip
L/Elem ) éh Slope~ ) N N e ) —SF AV;‘- HF —‘;E Dptalgroude ; &orm Dp— ) Nt ) _X—Fali\~ ZR ) Type Ch
I3 ****k**kklk******* Kkhkk Rk kK *tk*kkkkk|t******‘k*k*tk*|*t**kk*k*|**kk***l*k**tk*k‘k******t Kkkkkkk ******kl***** ltkk***t
~7812.130 2334.418 6,325 2340.743  2385.00 15.71 3.83 2344.58 .00 6.74 26.00 9.000 26.000 00 1 2.0
204.01; ) .0036~ i o e o o .003; i .73— i 6,3; i 1.15_‘~ 6.32 ) _.012 o .06 ) .00 |;OX
-7608.116 2335.151 6.325l 2341.476l 2385.00| 15,71 3.83| 2345.31 ! .00 l 6.74 l 26.00 l 9.000 l 26.000| .00 ! 1 2.0
356,69; ) .0036— i " B I I 400351- 1.36_|_ 6,3;|— 1.15-l_ 6.32 —".012 B .05|— .00 |—Box
~7251,420 2336.433 6.066 2342.500l 2385.00l 16.38 4.17 2346.67 ! .18 | 6.74 l 26.00 l 9.000 l ZG.OOOI .00 ! 1 2.0
39.485 ) .0036_ i I " -l I ‘004; ) .16-|~ G,Z;l_ 1.22—l— 6.33 ) _.012 o .05|_ .00 ‘éox
-7211.940 2336.575 6.019 2342.594| 2385.00| 16.51 4.23 2346.83 l .00 I 6.74 ‘ 26,00 3,000 I 26.000| .00 I 1 2.0
145.18; ) .0036~|— "I I -l "I .004.:"~ .62_l_ 6.0;l~ 1.23—|_ 6.32 —l—.Olz ol .06|— .00 lgox
~-7066.755 2337.098 5.808| 2342.906l 2385.00| 17.11 4.55| 2347.45 l .00 l 6.74 l 26.00 l 9.000 ! 26.000| .00 ! 1 2.0
151.42; ) .0036— i o - I "I .004; i .73_1_ 5.8; i 1.30_ ) 6.32 i —.012 o .06 i .00 ‘;OX
-6915.328 2337.643 5.537| 2343.180I 2385.00| 17.95 5.00I 2348.18 I .00 l 6.74 ! 26.00 ! 9.000 l 26.000l .00 l 1 2.0
129.10; ) .0036— ) I - I -l .005;1_ .71~|~ S.S;l_ 1.40—|~ 6.32 _I_.Olz -l .Oal_ .00 ‘;0x
~6786.220 2338,108 5.280 2343&88I 2385.00I 18.82 S.SOI 2348.89 ! 1.65 l 6.74 ! 26.00 ! 9.000 ! 26.000I .00 l 1 2.0
51.7181_ .0022—|_ I - I - AOOGEI— .32—1- 6.951— 1.50—|_ 7.67 i ”.012 o .06 ) .00 |l;OX
-6734.510 2338.220 5.109| 2343.329I 2385.00l 19.45 5.88 2349.20 ! .00 l 6.74 l 26.00 ! 9.000 ! 26.000I .00 ! 1 2.0
JUNCT ST; ) L0160 o - - I - .0071 ) .04~|~ S.ll—l- 1.58 o ) —.012 - .06 ) .00 l;ox

| | | | | |
-6729.510 2338,300  4.582 2342.881 2282.00 20.75  6.69 2349,57  3.71  6.55  26.00  9.000 26.000 .00 1 2.0
|- -1- |-

15,350 .0168 .0077 .12 8.29 1.78 3.49 .012 .00 .00 BOX
FILE: 6952-ULT-12.WSW WS P GW - CIVILDESIGN Version 14.05 PAGE 6
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11- 7-2008 Time: 2:26: 6

LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;

FILE: 6952-ULT-12.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)
KRRk AR RRR R AR KKK RKRKKRARR KA AR KKK AR KRR R AR R AR AR Rk A Ak kR k kK kKA KR AR KRR RARRRRKARRRRARKRRKRARKARR R KKK KRR AR R AR KRR RRR KA K KRR KRR KKK R

Invert Depth Water | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base wWt| No Wth
Station Elev (FT) Elev | (cFs) | (¥PS) Head | Grd.El.| Elev | Depth width |pia.~PT{or I.p.| 2L |Prs/pPip
_- -|- _1- - |- —f- . . - - ~[- |- ~- -
L/Elem [Ch Slope | SF Avel| HF SE Dpth|Froude N|Norm Dp 'N* | X-Fall|l ZR |Type Ch
KRAKARKRKK | RAARKAR AKX | KKK IR K&

KAKKKKKRK | KRR AANKRK k***ﬁ*ﬁlkﬁ***k*l**k****k* Kk AR ARk [ hk kR dkok [k khhkhk KEkkk | HkkkR Kk

***k***l*k****t

|
-6714.160 2338.558 4.657 2343.216 2282.00 20.42 6.47 2349.69 3.59 6.55 26.00 9.000- 26.000 .00

-1- e e e N N ERR
L0071 .26 8.24 1.74 3.49 .012 .00 .00 BOX

{ | | I | | | I

| i
~6677.251 2339.180 4.885 2344.065 2282.00 19.47 5.88 2349.95 3.26 6.55 26.00 9.000 26,000 .00 1 2.0

|- - |- N e e T I BT &

36.909 .0168

27.851 .0168 .0062 A7 8.15 1.62 3.49 .012 .00 .00 BOX
~6649.400 2339.649 5.123 2344.772| 2282.00| 18.56 5.35l 2350.12 I .00 ‘ 6.55 ! 26.00 ‘ 9.000 ! 26.000| .00 ‘ 1 2.0
2.27; ) .0167‘ ) o - I - ‘005; ) .01_ i 5.1;1_ 1.50_|~ 3.50 ) _.012 o .Oal_ .00 |;ox
-6647.126 2339.687 5.146I 2344.833| 2282.00‘ 18.48 5.30| 2350.13 l .00 ! 6.55 ! 26.00 I 9.000 | 26.000l .00 | 1 2.0
20.36; ) .0167_ i o I ol " .005;|~ ,11— i 5.1;’“ 1.49—|_ 3.50 -l—.012 o .06 ) .00 I;OX
-6626.760 2340.027 5.397 2345.425| 2282.00l 17.62 4.82| 2350.24 l .00 ! 6.55 ! 26.00 l 9.000 ‘ 26.000‘ .00 ! 1 2.0
3.006|~ .0177—l_ I "I " "I .00561_ .01-1- 5.46|— 1.39—|- 3.43 —l-.012 I .06|‘ .00 I;ox
-6623.760 2340.080 5.447 2345.527| 2282.00| 17.45 4.73| 2350.26 l .00 I 6.55 ! 26.00 l 9.000 ‘ 26.000l .00 l 1 2.0
5.545 ) .0162-|— o I - o .004; i .03_ ) 5.4; ) 1.37_|_ 3.54 —l_.012 - .Oal- .00 ‘;ox
-6618.220 2340.170 5.538 2345,708 2282.00l 17.17 4.58‘ 2350.28 ! .00 l 6.55 ! 26.00 ! 9.000 ‘ 26.000| .00 ‘ 1 2.0

TRANS ST; ) .0038 o o - oI o .0046 ) .07— i 5.54~|_ 1.34 I ) —.012 o .06 ) .00 |QOX

-6600.000 2340.240 5.530l 2345.770I 2282.00| 17.19 4.59 2350.36 ! .00 ! 6.55 ! 24.00 ! §.000 ! 24.000| .00 ! 0 .0
131.655 ) .0042— ) o o I I .0031 ) .40— ) 5.5;|- 1.29—|_ 5.09 ) —.012 o .06 ) .00 |;0X

-6468.350 2340.788 5.794| 2346.582| 2282.00l‘ 16.41 4.18| 2350.76 ! .00 ! 6.55 I 24.00 ! 8.000 ! 24.000' .00 I 0 .0

JUNCT STR .0040 ©.0030 .01 5.79 1.20 .012 .00 .00 BOX




FILE: 6952-ULT~12.WSW WS PGW ~ CIVILDESIGN Version 14.05 PAGE 7
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11- 7-2008 Time: 2:26: 6

LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;

FILE: 69952-ULT-12.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)
D L T T L T T L L T e T

Invert Depth | wWater | Q | vel vel | Energy | Super |Critical{Flow Top|Height/|Base wWt| |No wth
Station Elev (FT) | Elev (CFS) (FPS) Head Grd.ELl.| Elev | pepth width |pia.-FTlor 1.D.| 2L |Prs/Pip
L/Elem ) ;h Slope— ) I e e ) ~sr«‘ Av; ) HF } ;E Dpt; ;roude & &orm Dp—|- Ne “l_x—Fali ) ZR ) Type Ch
AAKKARAAK | RA KRR AR AR L RAR AN A | Rk kAR AR R kR k& *******lk***ﬂ** hhkhkkkhhk [ hhhkhkk -**k*****l******** *k**k**i**k****l**k** khkKKA AR
-~6465.350 2340.800 5.520 2346.320 2262.03 17.08 4.53 2350.85 .00 ! 6,51 24,00 8.000 24.000 .00 0 .0
78.23; ) .0045— ) o h o o .003; ) .24- ) 5.5;|— 1‘28< ) 4.91 T _.012 o .05 ) .00 ;OX
»6387.113l 2341.155I 5.728| 2346.884l 2262.03| 16.45 4,20 2351.09 ! .00 ! 6.51 I 24.00 ! 8.000 ! 24‘000| .00 l 0 .0
56.11; ) .0045— ) o -1 o "I ‘002; ) .15— ) 5.7;1~ 1.21—|' 4.91 ) —.012 e Aoal* 00 IQOX
-6331.000 2341.410 6.008| 2347.418| 2262.03| 15.69 3.82I 2351.24 ! .00 | 6.51 I 24.00 ! 8.000 ! 24.000l .00 ! 0 0
JUNCT ST; ) .0033 o o o o - .0036 ) .01— ) G.Ol—l_ 1.13 I- ) —.012 o .Oal— .00 ‘éox
-6328,000 2341.420| 5.240| 2346.660| 2186.97| 17.39 4,70 2351.36 ‘ .00 ! 6.37 ! 24,00 I 8.000 24.000| .00 i 0 .0
188.156 ) .0038_ ) o o o -l .003; ) .65— ) ‘5.2;|_ 1.34—[— 5.11 kl-.012 o .Oal- .00 léox
-6139,850 2342.130 5.326l 2347.455| 2186.97| 17.11 4A55I 2352.00 ! .00 ] 6.37 I 24,00 ! 8,000 ! 24.000I .00 ! 0 .0
JUNCT ST; ) . 0025 o o oI o I .003';I~ .01‘ ) 5.33—|_ 1.31 -l ) _.012 I ,Oal— .00 lgox
-6135,810 2342,140 4.876[ 2347.016I 2101.96‘ 17.96 5.01‘ 2352.03 ! .00 [ 6.20 ! 24.00 | 8.000 ! 24.000| .00 ! 4] .0
279.876 ) .0041- ) o -t -l I .0045 ) 1,11_|~ 4.8;|— 1.43—l~ 4.84 ~I~.012 I .06‘_ .00 I;OX
-5855,940 2343.290| 4.914' 2348.205I 2101.96, 17.82 4.93’ 2353.14 ! .00 ! 6.20 ! 24.00 ! 8.000 ! 24.000l .00 ! 0 .0
JUNCT ST; i . 0042 o I I - "I .0048 ) .01- ) 4.91—|* 1.42 I ) ‘.012 s 406|— .00 I—BOX
-5853.560 2343.300 4.777l 2348.077‘ 2063.00l 17.99 5,03 2353,10 ! .00 ! 6,12 ‘ 24.00 ! 8.000 ! 24.000| .00 [ 0 .0
788.29; ) .0041~|— o h o I .0041 ) 3.23— ) 4.7g|~ 1.45-1— 4.78 ) —.012 o .Oal_ .00 I;OX
—5065.263| 2346.534| 4.777| 2351.311i 2063.00l 17.99 5.03 2356.34 ! .00 ! 6.12 ! 24.00 ! 8.000 I 24.0001 .00 ! 0 .0
856‘915 ) ‘0041— ) o o . o o .0046 ) 3.42- ) 4.7; ) 1.45—|— 4.78 “—.012 o .06|- .00 lI_BOX
FILE: 6352-ULT-12,WSW WS PGW ~ CIVILDESIGN Version 14.05 PAGE 8
Program Package Serial Numberx: 1513
WATER SURFACE PROFILE LISTING Date:11- 7-2008 Time: 2:26: 6

LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952~ULT-12.wsw; DATE: NOV-08; BY: VIN NEVADA (D.BERGH)

KKK K AR AR AR R AR AR KR KR AR KRR AR IR KRR AR R AT I R R AR ARk R AT R AR AR AR IR R A RR R A SRR A AR KRR AR AR AR AR A AR AR AR A KR AR AR KRR AR K AR KRR R AR A A hh Ak A ARk Ak

| tnvert | Depth | Water Q vel vel Energy | Super [Critical{Flow Top|Height/|Base Wt| |No wth
station | Elev (FT} | Elev (CiFs) (FES) Head Grd.El.| Elev | Depth width |pia,-FT|or 1.D.| 2L |Prs/pPip
L/Elem {Ch Slope SF Ave HF SE Dpth|Froude N|Noxrm Dp 'N* | X-Fall ZR Type Ch
ARKAKKARK JKAARARRAK | A AKARAR | kA IR KAKAK | KAIRK AR KK ***k*k*]**ﬁ*k** KARAKKAKA A | A AArh ok | ARk k| KAk Ak RR® ﬂkﬁ*k**l*k**k**l***** Khkhkkkk
|

~4208,350 2350,050 4.869 2354,919  2063.00 17.65 4.84 2359,76 1.98 6.12 24.00 8.000 24.000 .00 O

|- -l -1 N N e R R T e e CR &

34,860 0040 .0039 .13 6.85 1.41 4.81 012 .00 .00 BOX

I I ! | | | { | ! | !
-4173.490 2350.190 4,874 2355.064 2063.00 17.64  4.83 2359.89  1.97  6.12  24.00  8.000 24.000 .00 0 .0
|

_|..
34.870 .0043 .0038 .13 6.85 1.41 4.70 .012 .00 .00 BOX

-4138.620 2350.340 4.891| 2355.231| 2063.00I 17.58 4.80‘ 2360.03 ! .00 ’ 6.12 [ 24.00 ‘ 8,000 ! 24.000| .00 ! 0 .0
51.836 ) .0041— ) o "I I "I .003; ) .ZO-I— 4.8;1— 1.40_|“ 4,80 ~|-.012 I .06|— .00 Igox
~4086.730 2350.550| 4.904| 2355.454| 2063.00| 17.53 4.77 2360.23 ! .00 ! 6.12 ! 24.00 [ 8.000 ! 24.000| .00 ! ¢ .0

JUNCT ST; ) L0050 o o "I I o .0046 ) .02— ) 4.90_l~ 1.40 oI “I—.012 I .061— .00 !gox
-4082,790 2350.570 4.709| 2355.280| 2040.04| 18.05 5.06 2360.34 ! .00 ! 6.08 ! 24.00 I 8.000 ! 24.000I .00 [ 0 .0
674.345 ) .0041— ) o o "I o ‘004; ) 3.01- ) 4.71 ) 1.47-|_ 4.74 —I_.012 ot .Oal— .00 ';0X
~3408.450| 2353,330 ;1.517| 2357.847’ 2040.04| 18.82 5.50 2363.35 ! .00 ! 6.08 ! 24.00 ! 8,000 ! 24.000| .00 l 0 .0
JUNCT ST; ) .0040 I o o I o .004; ) .01- ) 4.52_|_ 1.56 -l ) —,012 o .OBI— .00 I;OX
-3405.950‘ 2353.340I 4.416l 2357.756l 2025.29| 19.11 5.67 2363.43 l .00 ! 6.05 l 24.00 ‘ 8.000 ! 24.000I .00 ! Q .0
32.57; ) .0041_|— " oI I I .0056 ) .16~l~ 4.4£|— 1.60—1— 4.72 ) _.012 e .Oal‘ .00 |;0X
—3373.377I 2353.473l 4.397l 2357.870l 2025.29| 19.19 5,72 2363.59 ! .00 ! 6.05 | 24.00 l 8.000 ! 24.000l .00 ! 0 .G
270.87; ) .0041_ i o - "I I .005; ) 1.47~ ) \4.46 ) 1.61—!— 4.72 ) —.012 I .Oalq .00 |;OX
—3102.500| 2354.580 4.192| 2358.772‘ 2025.29| 20.13 6.29| 2365.06 .00 ! 6.05 l 24.00 ! 8.000 ! 24.000I .00 ! 0 .0
JUNCT ST; ) . 0040 o o o "I - <0066 ) .02_ - 4.19-|_ 1.73 -l _l—.012 e .06‘~ .00 lgox

g
b

| sl

TR

Ty

s
|
L

i
L



FILE: 6952-ULT-12.WSW WS PGW -~ CIVILDESIGN Version 14.05 PAGE 9
Program Package Serial Numbexr: 1513
WATER SURFACE PROFILE LISTING Date:1l~ 7-2008 Time: 2:26: 6
LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-12.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)

AR AR KR AR AR KRR AR ARRRARRRKRARRARRR IR AR KRR RR R R AR IR R R A A IR AR R Ak K AR AR R AR KK R RRARRR KRR AR KRR R I RRRRRA IR KRR A KRR KRR KRR A IR ARAR Ak kR R A

| Invert Depth water | Q vel vel | Energy | Super |Critical|Flow Top|Height/|Base wt| |Ne wth

station | Elev (FT) Elev | (CFS) (FPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| 2L |Prs/Pip
L/Elem ) Eh Slope- ) e e At ) _SF Av; ) HF i ;E Dpt; ;roude ; &orm Dp- ) N ) ~x—Fali ) ZR ) Type Ch
Ak kkkkk k*kt*k**k‘*k*k**kﬁ ***k*kk*k‘tk*t**ktk *k*k**k|*t*ﬁkﬁkl*k*k*kkt* **k**t*‘*****k*k Kkkkhhhh | Rhkhrkhhhkf RkkhrRkk | dkkkk LE SR TR 2]
-3100.000 2354.590 4,061 2358,651  2001.00 20.53 6.55 2365.20 .00 6.00 24.00 8.000 24.000 .00
84.90; ) .0041_ i o o o "I .006; i .55— ) 4.0;|— 1.530—I~ 4.68 ) —.012 s .06 ) ,00 ;ox
-3015.095 2354.938 3.974 2358.912I 2001.00| 20.98 s.e4| 2365.75 I .00 ! 6.00 ! 24.00 ! 8.000 ‘ 24.000l .00 l o .0
161.32;|_ .0041-‘_ o -l "I "I .007; i 1.16_|— 3.9;l— 1.85—|— 4.68 i _.012 - .ot—)l~ .00 |_Box

| | | |
~2853.770 2355.600 3.789 2359.389 2001.00 22.00 7.52 2366.91 1.85% 6.00 24.00 8.000 24.000 .00 0 .0
I |- N . T I e S e CE

122.500 L0041 .0082 1.01 5.64 1.99 4.68 .012 .00 .00 BOX
| | | l | | | I
-2731.270 2356.104 3.633 2359.737 2001.00 22.95 8.18 2367.92 .00 6.00 24,00 8.000 24.000 .00 0 .0
-|- SEE -1- R I N e e Y C
JUNCT STR . 0040 L0091 .04 5.65 2.12 .012 .00 .00 BOX

| I | | f
~2727,270 2356.120 3.443 2359.563 1921.00  23.25 8.39 2367.96 2.07 5.84 24.00 8.000 24.000 .00 0 .0

|- - |- N e S C e EE

13.610 .0044 .0096 13 5.51 2.21 4.45 .012 .00 .00 BOX
~2713,660 2356,180 3.425 2359.605| 1921.00| 23.37 8.48 2368.09 ! .00 ! 5.84 I 24.00 l 8.000 l 24.000| .00 ‘ 0 .0
58.486 ) .0041_ ) - o I I .0108 ) ‘59_|_ 3.4;|- 2.23“|.~ 4.55% ) —.012 o .05 ) .00 ‘;0X
-2655,.180 2356.420 3,341 2359.761| 1921.00| 23.96 8.91' 2368.67 ! .00 ! 5.84 ! 24.00 I 8.000 ! 24.000l .00 I 0 .0

TRANS ST; ) .0500 o e b "I I .007; ) .77““ 3.34—I_ 2.31 o ) —.012 o -2.8; ) .00 |;OX
~2555,.180 2361.420 3.700 2365.120‘ 1921.00‘ 17.48 4,75 2369.87 ! .00 l 5.20 I 37.84 ! 7.000 l 24.000| 2.00 ! 0 .0
856.03; ) .0051— ) o oI -l I .004; ) 4.10-|_ 3.76l— 1,81—l— 3.70 _l—.012 o —2.8; _2.00 ;RAP
-~1699.144 2355.790 3.832 2369.622| 1921.00| 16.72 4,34 2373.96 ! .00 l 5.20 | 38.37 l 7.000 24.000 2.00 ! 0 .0
272.28; ) .0051- ) oI - o I .004; ) 1.14_ ) 3.8; ) 1.70_‘— 3.70 ) —.012 o —2.8; _2.00 l;RAP
FILE: 6952~ULT-12.WSW WS P GW ~ CLVILDESIGN Version 14,05 PAGE 10

Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date;1l- 7-2008 Time: 2:26: 6

LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;

FILE: 6952-ULT-12.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)
KRR ARk R Rk ok R kR R kAR R R KR KRR K Rk kAR AR AR R R A AR AR A AR AR AR AR R R AR KRR AR KRR AR AR AR A AR AR AR KRR IR R AR R IR IRk Ak kkhk ko hk kX k Ak hkhhkx

{ Invert Depth water | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt |No wth
station Elev (FT) Elev (crs) | (FPS) Head | Grd.gl.| Elev | Depth width |pia.-Fr|or I.D.| 2L {Prs/pip
- ~|- - - -1- - - 1= Z|- - - - - -

L/Elem |Ch Slope SF Ave HF |SE Dpth|Froude N|Norm Dp | “N" X-Fall| 2R |[Type Ch
KEKKKRKK K f RARKRKKNRK [ KA kA RRAK [ Ak kR bk hk k| A hnhbhrrx ****k**l*k***** ***k**x*klk***k** KA KKRKAK [ Ahhhkhhk Jhhhrknk ]| dhkaknn | kakan Kk kkkk Kk
I |
~1426.860 2367.180 3.977 2371,157 1921.00 15.94 3.95 2375.10 .00 5.20 38.95 7.000 24,000 2.00
-1 - - -1- e N e e L ) S b
TRANS STR .0140 .0038 .80 3.98 1.60 .012 -6.24 2.00 TRAP
| { i | | | | i | |
-1217.090 2370.120 2.945 2373.065 1921.00 13.76 2.94 2376.00 .00 3.75 52.00 7.000 52.000 .00 0 .0
|- - - -1 R CE T P L R CR
TRANS STR .0136 .0042 .58 2.95 1.48 .012 .00 .00 RECTANG
| | ! | | | ! l |
-1078.920 2372.000 2.003 2374.003 1921.00 12.97 2.61 2376.62 .00 2.76 73.92 7.000 73.920 .00 0 .0
-|- R -1 - T T e e E E
WALL EXIT
| N I | | i | [ | | |
-1078.920 2372.000 3.747 2375.747 1921.00 10.59 1.74 2377.49 .00 3.75 52.00 7.000 52.000 .00 0 .0
|- - -I- R e e e O EC CE
JUNCT STR .0000 L0005 .00 3.75% 1.00 012 .00 .00 RECTANG
———————————————————— WARNING - Junction Analysis - Change in Channel Type ~—=w=w==—==m—o==
| | I | | |
~1078.920 2372.000 5.254 2377.254 938.00 3.91 .24 2377.49 .00 2.28 51.00 5.000 - 51,000 .00 3 1.0
-|- - |- e T & e e e N EE EE &
78.812 .0037 .0005 .04 5.25 .32 1.99 .012 .00 .00 BOX
I | | | | | | | |
-1000.109 2372.290 5.000 2377.290 938.00 3.91 .24 2377.53 .00 2.28 51.00 5.000 51.000 .00 3 1.0
-I- - -1- e & e T e e N TR
61.363 .0037 .0003 .02 5.00 .32 1.99 012 .00 .00 BOX
| I | | | | | l |
-938,746 2372.516 4.766 2377,283 938.00 4.10 .26 2377.54 .00 2.28 51.00 5.000 51.000l .00 3 1.0
- e -1~ ~- ~- - - ~- . - - -~ - {-
58.153 .0037 .0003 .02 4.77 .34 1.99 .012 .00 .00 BOX

———————————————————— WARNING - Flow depth near top of box conduit ----




FILE: 6952-ULT-12.WSW WS PGW -~ CILVILDESIGN Version 14.05 PAGE 11
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11i- 7-2008 Time: 2:26: 6

LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;

FILE: 6952-ULT-12.wsw; DATE: NOV-08; BY: VIN NEVADA (D,BERGH)
Kk k KKk kA Kk R KK AR RAR KRR R ARAR IR R RRR AR KRR KA RR IR KK ARRRRR AR AR RA AR IR R KA RA R R KRR AR KR KR RN AR AR AR RAIRIR IR R AR R AR AR R Rk kR ARk Ak R ARk KRk Rk Kkk

Invert Depth Water Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt No Wth
Station Elev (FT) Elev (cFsy | (Fps) Head | Grd.El.| Elev | Depth widath |pia,-Frlor I.D.| 2L |Prs/Pip
L./Elem |Ch Slope SF Ave HF SE Dpth|Froude N|Norm Dp N X~-Fall ZR |Type Ch
KR ARKRA KK | RARARR AR [ hAARAR AR IR kdhkArkn | KAk RFhkank *******l******* Kkhhhhkhkk | KAIARARFAAA KRR AL | KR ARk R AR | Rkhkhkk **kt**kl*k**k Kkkkkkk
!
-880.593 2372,731 4.545 2377.275 938.00 4.30 .29 2377.56 .00 2,28 51.00 5.000 51.000 .00 3 1.0
- -~ -~ . ~|- -~ ~|- ~]- |- -j- - —|- - -
55.043 .0037 .0003 .02 4,54 .37 1.99 .012 .00 .00 BOX
———————————————————— WARNING - Flow depth near top of box conduit ~-we=w-=-m—ccommooo—a~
| | I I | | | f |
~-825.550 2372.934 4.333 2377.267 938.00 4.51 .32 2377.58 .00 2.28 51.00 5,000 51.000 .00 3 1.0
- 1. - -|- N e e e e U E B &
9.900 .0037 .0004 .00 4.33 .39 1.99 .012 .00 .00 BOX
[ | ! | [ | | I | ! |
-815.650 2372.970 4.295 2377.265 938.00 4.55 .32 2377.59 .00 2.28 51.00 5.000 51.000 .00 3 1.0

T e T e L T e e S R CE &
BRIDGE ENTRANCE
| 1 ! l | | | |
-815.650 2372.970 4.379 2377.349 938.00 4.20 .27 2377.62 .00 2.19 51.00 5.000 51.000 .00 0 .0
T T B T L e R E P P E

WALL ENTRANCE

| I I | f ! I I
-815.650 2372.970  4.777 2377.747  938.00 1,98 .06 2377.81 .00 1.53 113.66  8.000 85.000 3.00 0 .0

22.02; ) .0089_ ) o I s - ‘000; ) .01“ i 4.7;1— .17-I~ 1.75 ) ~.033 o .06 *3.00 l;RAP
~-793.628 2373.166| 4.582| 2377,748| 938.00I 2.07 W07 2377.81 ! .00 ! 1.53 ‘112.49 ‘ 8.000 ! 85.000l 3.00 [ 0 .0
21.23; ) .0089_ ) "I I o I .000; ) .01— ) 4.5£;|~ .18— i 1.75 ) —.033 e ‘08 —3.00 l;RAP
~772.389 2373.355l 4.393| 2377.749| 938.00| 2.17 .07 5377.82 ! .00 ! 1.53 |111.36 ! 8.000 l 85.000| 3.00 ] 0 .0
20.48; ) .0089_ ) o I o ol .000; ) .01_|~ 4.3;|— .19_ ) 1.75 ) _.033 o .05 -3.00 I;RAP
—751.9081 2373,538 4.212I 2377.750l 938.00I 2.28 .08| 2377.83 ! .00 ! 1,53 I110.27 ! 8,000 ! 85.000 3.00 ! 0 .0
19.75; ) .0089‘|‘ " ol I I .000; ) .01—[— 4.21’_ ,21-|~ 1.75 ) —.033 o .05 _3.00 ;RAP
FILE: 6952-ULT-12.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 12

Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:ll- 7-2008 Time: 2:26: 6

LAS VEGAS WASH ~ RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-12.wsw; DATE: NOV-08; BY: VIN NEVADA (D.BERGH)

AR A RAR KRR A AR R AR R KR AR A AR AR A RE AR KRR R KA AR AR AR AR AR R AR KR KRR AR R KA AR AR R AR KRR N RKAR AR RARA R A KA AR AR KA KRB RARA KRR KA KR AARRR AR IR A A AR ARk Ak kdhh kK

invert | Depth | Water | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base wt| |No wth

station Elev (FTY | Blev (crs) | (Fps) Head Grd.El.| Elev | Depth | width IDia,~FT|or I.p.| 2L |Prs/Pip
L/Elem ) ;h Slope— ) e 0 —{‘ i ~SF Av; ) HEF —|;E Dpt; ;roude ;|§orm Dp-|_ N ) —X—Fali|— ZR i Type Ch
KkFxhhkdhk | KAk ko kkk ********]***k***kﬁI*k**k**k*‘*******l*k***k* KhkRARdhk | hhhhhhh frkhdhhkhsn ********l***kk** Khnkknk | KaKKkk | KhrArAK
-732.156 2373.,714 4,038 2377.751 938.00 2.39 .09 2377.84 .00 1.53 109.23 8,000 85.000 3.00 O

19.05; ) .0089“ i o s "I o .000; ) .01— ) 4.0;|- .22-|’ 1.75% ) -.033 - .06 _3.00 l';‘RAP
~713.105 2373.883 3.870| 2377.753I 938.00| 2.51 .10 2377.85 I .00 ‘ 1.53 '108.22 ! 8.000 ! 85.000I 3.00 ! 0 .0

13.10; ) .0089— ) o I i o .000; ) .01~ ) 3.B;|_ .24—‘— 1.75 ) ”.033 o .05 —3.00 ;RAP
~-700.000 2374.000 3‘755' 2377.755‘ 938.00| 2.59 .10 2377.86 ! .00 ! 1.53 |107.53 I 8.000 ! 85.000 3.00 ! 0 .0
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L November 11, 2008 HYDRAULICS SUMMARY - 100% DESIGN - (Ultimate Velocity Check - Trunkline with Trunkline Peaking) Wo # 652

Values in English Units Las Vegas Wash - Middle Branch; Rainbow Storm Drain; 6952-ULT-12,WSW, n=.012 By: D.Bergh
l WSPGW STATION REMARKS foésv“' PEF‘:_TOP"NOF \Z{E:I_;;{’ "‘I'E"'_EST VELOCITY  H.G.L. EG.L. CH%'\F',';E" WI[')B‘?:IEI A SSL';EE i"Rcé‘z' P:::;TEETZR TOP WIDTH ;ﬁ;g';i A':g;'f,g F ::;‘S; :3;55, mLELﬂ) cc":;@ MIN i waLL HT vs:fﬁ; AGTUAL FB FB CHECK 'RESOLUTION
-7+00.00 SYSTEM HEADWORKS 1921 3,755 3.765 2374.00 2.59 237776 2377.86 TRAP 86 3 741.70 108.75 107.58 047 : . 0.60 4.36 8.00 425 OK NA
‘ -7+00.00 BEGIN TRAP GHANNEL AT GOLF COURSE 1921 3.7585 3.755 2374.00 2.59 2377.76  2377.86 TRAP 85 3 741,70 108,75 107.53 017 0.60 4.36 8,00 4.25 oK NA
0.89% ' ‘ '
-8+15,65 END TRAP CHANNEL; WALL ENTRANCE 1821 4777 4177 2372.97 1.98 237775 2377.81 TRAP 85 0 970.20 94.55 85.00 0.16 0.56 5.34 8.00 3.22 OK NA
-8+15.65 BRIDGE ENTRANCE; BEGIN RCB; GB 1921 4.205 4,295 2372.97 455 237727 2377.69 RCB 48 0 422.20 56,59 48.00 0.27 0.82 512 5.00 0.71 FIX WALL HEIGHT NA
‘ 0.37%
1047892 END RGB; WALL EXIT 1921 5.254 5.254 2372.00 3.91 2377.25  2377.49 RCB 48 0 491.30 58.51 48.00 0.22 0.74 5.99 5.00 -0.25 FIX WALL HEIGHT NA
, -10478.92 BEGIN WIDTH TRANSITION STRUGTURE 1921 2,003 2.004 2372.00 12,97 237400  2376.62 RECT 73.92 0 148.11 77.93 73.92 1.61 141 M 7.00 5,00 oK NA
i 1,36% ‘
A2417.08 END WIDTH TRANSITION STRUCTURE 1921 2,945 2.045 2370.12 13.76 2373.07  2376.01 RECT 52 0 130,61 57.89 © 52,00 1.48 1.49 444 7.00 4,06 oK NA
-12417.09 BEGIN TRANSITION STRUGTURE 1921 2.945 2,945 2370.12 1376 237307 2376.01 RECT 52 0 139.61 57.89 52.00 148 149 4.44 7.00 4.08 oK NA
} 1.40%
14+26.86 END TRANSITION STRUGTURE 1921 3.977 3.981 2367.18 15.94 237146 2375.10 TRAP 24 2 12051 41.79 39.91 1.62 1.63 5.61 7.00 3.02 oK NA
~14+26.86 BEGIN TRAPEZOIDAL GHANNEL; GB 1621 3.977 3,981 2367.18 15.94 237146 2375.10 TRAP 24 2 12051 41,79 39.91 1.62 1.63 5.61 7.00 3.02 OK NA
0.51%
i -25+55.18 END TRAPEZOIDAL CHANNEL 1921 3.700 3.752 2361.42 17.48 236512 2369.86 TRAP - 24 2 109,90 40.55 38.80 1.83 1.68 5.38 7.00 3.30 OK NA
-25+55.18 BEGIN TRANSITION STRUGTURE; GB 1921 3.700 3.752 2361.42 17.48 236512 2369.86 TRAP 24 2 109,90 40.55 38.80 1.83 168 538 7.00 3.30 OK NA
5.00%
f -26+55.18 END TRANSITION STRUGTURE 1921 3341 3.489 2356.42 23.96 2359.76  2368.68 RGB 24 0 80.18 30.68 24.00 231 190 5.24 8.00 4.66 OK NA
! -26+55.18 BEGIN 24' X 8' RGB; GB 1921 3.341 3.489 2356.42 23.96 2359.76  2368.68 RGB 24 0 80.18 30.68 24.00 2.31 1.0 5.24 8.00 4.66 NA NA
' 0.41%
l -27+13.66 1921 3.425 3,559 2366.18 23.37 2359.61  2368.09 RCB 24 ] 82.20 30.85 24,00 2.23 1.88 531 8.00 458 NA NA
-27+13.66 PG 1921 3.425 3.559 2356.18 23.37 2350.61  2368.09 RCB 24 0 82.20 30.85 24.00 2.28 40.00 . 200 2.035 1,88 7.34 8.00 254 NA NA
0.44%
-27+27.27 48" RGP LATERAL 1821 3.443 3.573 2366.12 23.25 235056  2367.96 RCB : 24 0 82,62 30.89 24,00 2,21 1.88 5.32 8.00 4.56 NA . NA
1 -27+31.27 2001 3.633 3.750 2356.10 22.95 235974 2367.92 RCB 24 [} 87.19 31.27 24.00 212 1.88 5.52 8.00 4.37 NA NA
0.41%
-28+53.77 PT 2001 3789 3.880 2356.60 22.00 2359.38  2366.80 RCB 24 0 90.95 31.58 24.00 1.99 40.00 200 1,804 1.86 7.45 8.00 2.41 . NA NA
[ -28+53.77 2001 3,789 3.880 2355.60 22.00 235939  2366.80 RGB 24 [} 90.95 31.58 24.00 1.99 186 5.65 8.00 4.21 NA NA
0.41%
-31+00.00 30" RCP LATERAL 2001 4.081 4.110 2354.59 20.53 235057  2357.11 RCB 24 [} 97.47 3212 24.00 1.80 1.82 588 8.00 3.94 NA NA
§ -31+02.50 2025 4.192 4.224 2354.58 2013 235055  2356.84 RCB 24 0 100.61 3238 24.00 1.73 1.81 6.00 8.00 3.81 NA NA
( 0.41%: f
-34+05.95 30" RGP LATERAL 2025 4.416 4,415 2353.34 19.11 235057 235624 RCB 24 0 105.98 32.83 24.00 1.60 1.78 6.20 8.00 3.58 NA NA
-34+08.45 2040 4517 4.517 2353.33 18.82 235055  2356.05 RCB 24 [} 108.40 33.03 24.00 1.56 1.78 8.28 8.00 3.48 NA NA
{ 041%
-40+82,79 48" RGP LATERAL 2040 4.709 4.700 2350.57 18.05 235057  2355.63 RGB 24 0 113.02 33.42 24.00 1.47 1.76. 6.47 8.00 " 320 NA - NA
-40+86.79 2063 4.904 4.904 2350.55 17,53 235055  2365.32 RCB 24 [} 117.68 33,81 24,00 1.40 1.74 8.63 - 8.00 3.10 NA NA
{ 0.41% '
4143862 2063 4.891 4.891 235034  17.58 235523 2360.03 RCB o o 1173 33.78 24.00 1.40 1.75 8.64 8.00 a1 NA N
-41+38.62 PG 2063 4,891 4.891 2350.34 17.58 235528 2360.03 RGB 24 [} 117,35 33.78 24,00 1.40 17.00 116 1.986 1.75 8.62 8.00 142 NA NA
0.43%
‘ -41+73.49 PRC 2063 4.874 4.874 235019 17.64 2356.06  2359.90 RCB 24 0 116.95 33,75 24.00 1.41 11.00 116 1.899 175 8.62 8.00 113 NA NA
-41+73.49 PRC - 2063 4,874 4.874 2350.19 17.64 235506 2359.90 RCB 24 [} 116,95 33.75 24.00 1.41 17,00 116 1.999 1,75 #REF! 8.00 1.13 NA NA
0.40%
t 42+08.35 PT 2063 4.869 4.869 2350.05 17.66 2354.92  2359.76 RCB 24 [} 116.88 33.74 24.00 1.41 1700 116 2,002 1.75: 6.62 8.00 1413 NA . NA
-42+08.35 2063 4.869 4.869 235005 17.65 235492 2359.76 RCB 24 ] 116,88 33.74 24.00 141 175 6.62 8.00 313 - Na NA
0.41%
‘ : -58+53,56 DUAL 14" X 23" HERGP LATERAL 2063 4777 4777 2343.30 17.99 234808  2353.10 RCB 24 [} 114.67 3385 24.00 1.45 176 653 8.00 3.22 NA NA
-58+55.94 2102 4.914 4914 2343.29 17.82 234820  2353.13 RGB 24 0 117,96 33.83 24,00 1.42 1.76 6.67 8.00 3.09 NA NA
0.41%
[ 6143581 DUAL 24" X 38" HERCP LATERAL 2102 4.876 4,876 234214 17.96 2347.02  2352.02 RCB 24 0 117.04 33.75 24,00 1.43 176 6.64 8.00 3.12 NA NA
1 -61+39.85 2187 5.326 5.326 2342.13 17.11 234746 2352.00 RCB 24 0 127.82 34,65 24.00 1.31 1.75 .07 8.00 2,67 NA NA
' 0.38% )
-63+28,00 29" X 45" HERCP LATERAL 2187 5.240 5.240 2341.42 17.39 2346.66  2351.36 RCB 24 0 126.76 34.48 24.00 1.34 1.76 7.00 8.00 278 NA NA
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HYDRAULICS SUMMARY - 100% DESIGN - (Ultimafe Velocity Check - Trunkline with Trunkline Peaking)

November 11, 2008 WO #6952
Values in English Units Las Vegas Wash - Middle Branch; Rainbpw Storm Drain; 6952-ULT-12,WSW; n=.012 By: D.Bergh
WSPGW STATION REMARKS D:_sgsv" DEFPLTO':NC’F xﬂﬁ, '“,'EY_';'\‘,T VELOGITY  H.GL. E.G.L. C“T'}{"",’éﬂ W“f;\:,gl A SIS_IODIEE 1 ;;‘I’EVX szEanTEETZR TOP WIDTH ;Sﬁg’;ﬁ A"C‘ﬁ;'igF :X;\l’fs :t’:\fﬁ] W';?/;L(,, CCR:;‘; MIN i waLL HT vl;:lel_GHNT ACTUAL F8 FB CHECK RESOLUTION
-63+31.00 2262 6.008 6.008 234141 15,69 2347.42 2351.24 RCB 24 0 ' 14417 36.02 24,00 113 1.71 7.72 8.00 1.99 NA NA
0.45% '
-64465,35 36" RCP LATERAL 2262 5520 5,520 2340,80 17.08 2346.32 2350.85 RCB 24 0 13244 35.04 24,00 1.28 1,78 7.27 8.00 248 NA NA
-64+68.35 2282 5794 5.794 234079 16.41 2346.58 2350.76 RCB 24 0 139.08" 35.59 24,00 1.20 1.74 7.53 8,00 2.21 NA NA
0.42%
-66+00.00 END 24' X 8' RCB 2282 5530 5.530 2340.24 17.19 234577 2350.36 RCB 24 0 : 132,78 35,06 24,00 1,29 1.76 7.29 8.00 247 NA NA
-66+00,00 BEGIN TRANSITION STRUGTURE 2282 5530 5.530 2340.24 17.19 234577 2350.36 RCB 24 0 13275 35.06 24,00 1.29 1.76 7.29 8.00 2.47 NA NA
0.38%
-66+18,22 END TRANSITION STRUCTURE 2282 5,538 5.538 2340.17 17.147 234571 2350.29 RCB 26 0 13291 37.08 26,00 1,34 1.76 10.58 9.00 017 NA NA
-66+18,22 BEGIN 2 - 13' X 9' RCB 2282 5,538 5.538 23407 1747 234571 2350.20 RCB 26 0 13291 37.08 26,00 1,34 1.76 7.30 9.00 3.46 NA NA
1.68% '
-66+23.76 2282 ‘5.447 5.447 2340.08 17.45 2345.52 2350.25 RCB 26 0 130.77 36.89 26,00 1.37 1.77 10.50° 9.00 3.55 NA NA
-66+23.76 2282 5.447 5.447 2340.08 17.45 234552 2350.25 RecB 26 0 130,77 36.89 26.00 1.37 1.77 7.21 8.00 3,55 NA NA
1.67% ' |
-66+49,40 2282 5.123 5123 2339.65 18.56 2344717 2350,12 RGCB 26 0 i122.95 36.25 26.00 1.50 1.80 6.92 9.00 3.88 NA NA
-66+49,40 PC 2282 5123 5.123 2339.65 18.56 234477 2350.12 RCB 26 1] : 122,95 36,25 26.00 1.50 53,00 ‘87 2.591 1.80 7.06 9,00 1.2¢ NA NA
1.68% {
67+28.51 60" RCP LATERAL 2282 4.582 4.632 2338.30 20.75 2342.88  2349.57 RCB 26 0 09,08 35.16 26.00 1.78 1.86 6.44 9.00 4.42 NA NA
-67+34.51 2385 5.108 5.109 2338.22 19.45 2343,33 2349.20 RCB 26 0 :122.62 36.22 26.00 1.58 1.84 6.95 9.00 3.89 NA NA
0.22% !
-67+86.22 PT 2385 5.280 5.280 2338.11 18.82 234339 2348.89 RCB 26 L] 126,73 36.56 26,00 1.50 37.00 87 3.287 1.82 7.10 9.00 0.43 NA NA
-67+86.22 2385 5.280 5,280 2338.11 18.82 2343.39 2348.89 RCB 26 0 * 126,73 36.56 26,00 1,50 1.52 7.10 9.00 3.72 NA NA
0.36% :
7241194 2385 6019 6.019 2336.58 16,51 234259  2346.83 RCB 26 0 144.46 38.04 26.00 1.23 1.75 7.77 9.00 2.98 NA NA
~72+11.94 PC 2385 6.019 6.019 2336.58 16.51 2342.59 2346.83 RCB 26 0 ;144.46 38.04 26.00 1.23 2,00 1250 0176 1.75 7.95 9.00 2.80 NA NA
0.36%
-72+51.42 PT 2385 6.066 6,066 2336.43 16.38 2342,50 2346.67 RCB 26 0 145,60 38,13 28,00 1.22 2.00 1250 0.173 . 175 7.99 9,00 2.76 NA NA
~72+451,42 2385 6.066 6.066 2336.43 16,38 2342,50 2346.67 RCB 26 [} 145.60 38.13 26,00 1.22 1.75 7.81 9.00 2.93 NA NA
0.36%
7841213 2385 6.326 6.325 2334.42 16.71 2340.74  2344.58 RCB 26 0 151.81 38,65 26.00 145 1.73 8.05 8,00 2.68 NA NA
~78+12,13 PC 2385 6,325 6.326 233442 16.71 2340.74 2344.58 RCB 26 0 151.81 38,65 26,00 1.15 2:.00 1250 0,159 1.73 8.21 92.00 2,62 NA NA
0.36% .
-78452.06 PT 2385 6.323 6.323 2334.27 15.72 2340.60 2344.43 RCB 26 0 :151.72 38.65 26.00 115 2,00 1250 0.160 1.73 8.05 9.00 2.68 NA NA
-78+52,06 2385 6.323 6.323 2334.27 15.72 2340.60 2344.43 RCB 26 0 ﬁ51.72 38.65 26.00 1.15 173 8.05 9.00 2.68 NA NA
0.34%
-89+40,02 HYDRAULIC JUMP 2385 6.478 6.478 2330.60 15.34 2337.08 2340.74 RCB 26 0 155.48 38.96 26.00 1.1 1.71 8.19 8.00 2.52 NA NA
-89+40,02 2367 7.016 7.016 2330.60 1417 2337.62 2340.74 RCB 26 0 167.04 40,03 26,00 0.99 3,62 10.63 9.00 1.98 NA NA
0.34%
-84+24.48 60" RCP LATERAL 2385 8.812 8.812 2328.97 11.28 2337.78 2339.76 RCB 26 0 .%411.44 43,62 26,00 0.70 248 11.29° 8.00 0.19 NA NA
-94+24.48 ’ 2367 7.209 7.209 2328.93 15.24 2336.14 2339.76 RCB 26 0 155.31 40,42 26,00 1.10 1.74 8.95 5.00 1.79 NA NA
0.35% ‘
-95+19.61 END 2-13' X 9' RCB 2367 6.861 6.861 2328.60 16.01 233646 2339.44 RCB 26 0 147.85 39,72 26.00 118 1.76 8.62 9.00 2.14 NA NA
-95+19.64 BEGIN TRANSITION STRUCTURE 2367 6,861 6.861 2328.60 16,01 233546 2339.44 RCB 26 ° 4788 39.72 26,00 118 1.76 8.62 9,00 2.14 NA NA
3.90%
-95+69.61 END TRANSITION STRUCTURE 2367 5.129 5.200 2326.65 2142 233178 2338.90 RCB 26 0 110.50 36.26 26,00 1.83 192 7.0 9.00 3.87 - NA NA
-95+69.61 BEGIN 24' X 8' RCB; 48" RCP LATERAL 2761 6.047 6.047 2326.65 19.02 2332.70 2338.31 RCB 26 0 146,16 38.09 26,00 1.42 1.87 7.91 8.00 1.95 NA NA
0.44% ‘
-109+54.48 2761 5.369 5,400 2320.51 2143 2325.88 233301 RCB 26 0 128,84 36,74 26.00 1.70 1.94 7.31 8.00 2,63 NA NA
109+54,48 48" RCP LATERAL 2885 6.322 6,322 2320,51 19,01 2326.83 2332,44 RCB 26 0 15,1.76 38.64 26,00 1.39 1.88 8.20 8.00 1.68 NA NA
0.34% :
-120+99.48 2885 6.665 6.665 2317.04 18.04 2323.71 2328.76 RCB 26 0 1‘59.92 39,33 26,00 1.28 1.85 8.51 9.00 2,34 NA NA
«120+99.48 GB 2885 6.665 6.665 2317.04 18,04 2323.71 2328,76 RCB 26 ] {59.92 39.33 26.00 1.28 1.85 8.51 8.00 1.34 NA NA
2.60% !
-121+19.48 2885 6.065 6,065 2316.,52 19.82 2322,59 2328.68 RCB 26 0 1;45,56 38.13 26.00 1.48 1.80 7.97 8,00 1.94 NA NA
121+19.48 48" RCP LATERAL 2955 6.790 6.790 231652 1843 232331 2328.41 RCB 26 0 39.58 26,00 1.28 1,86 8.65 8.00 1.21 NA NA
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‘ _ . November 11, 2008

HYDRAULICS SUMMARY - 100% DESIGN - (Ultimate Velocity Check - Trunkline with Trunkline Peaking) Wo # 6952
Vaiues In English Units Las Vegas Wash - Middle Branch; Rainbow Storm Drain; 6952-ULT-12.WSW,; n=.012 By: D.Bergh
i WSPGW STATION REMARKS Dfi‘:v” DEFPLTO':NOF xﬁ:;;', "\éﬁ?’]‘ VELOCITY HG.L, EG.L, CHT’;“",':EL wu?;\:/fn A sf_'ng :@Z P&f;ﬁ; TOP WIDTH ;mgléi Agﬁ;@: F ::;‘Sz :,E':VE; wZ?/LE'I” °°R§§('2, MIN i WALL HT vssfﬁ:lr ACTUAL F8 FB CHECK RESOLUTION
0.31% :
l 146+59.48 2055 . 6742 6.742 2308.66 18.26 231540 232058 RCB 26 0 161.83 39.48 26,00 1.29 1.86 8.60 8.00 1.26 NA NA
-146+59.48 GB 2955 6.742 6.742 2308.66 18,26 2316.40 2320.58 RCB 26 0 161.83 39.48 26.00 1.29 1.86 8.60 8.00 1.26 NA NA
' 1,38% ‘
147+09.48 2958 6.098 6.098 2307.97 2019 231407 232040 RCB 26 0 146.36 38.20 26.00 150 192, 8.02 8.00 1.80 NA NA
) 147+09.48 2955 6.098 6.098 2307.97 2019 231407 232040 RCB 2 0 146.36 38.20 26,00 1.50 192 8.02 8.00 1.90 NA NA
0.43%
171+09.48 END 24' X 8' RCB 2955 6.012 6,012 2297.65 20.48 2303.66 231017 RCB 26 0 144.29 38.02 26.00 1.53 1.93 7.94 8.00 1.99 NA NA
] A71+09.48 BEGIN TRANSITION STRUCTURE 2055 6.012 6.012 2297.65 20,48 2303.66 231017 RCB 26 0 144,29 38.02 26.00 153 1.93 7.94 8.00 1.99 NA NA
0.45%
A174+29.48 END TRANSITION STRUCTURE 2985 . 5.306 5.317 2297.56 21.42 230287  2309.99 RCB 26 0 137.96 36,61 26.00 164 1.93 7.24 8.00 2,69 NA NA
A71429.48 BEGIN 28.25' X & RCB 2955 5.306 5.317 2297.56 21.42 2302.87  2309.99 RCB 2 0 137.96 36.61 26,00 1.64 1.93 7.24 8.00 2.69 NA NA
l 0.40%
174+39.48 END 28.25' X 8' RCB 2955 5.325 5.333 2297.52 21.34 '2302.85  2309,92 RCB 26 0 138.47 36,65 26.00 1.63 1.93 7.26 8.00 2.68 NA NA
1 171+39.48 SYSTEM OUTLET 2955 5.325 5,333 2297.52 21,34 2302.85 230992 RCB 2 0 138.47 36.65 26.00- 1.63 1.93 7.26 8.00 2.68 NA NA
Notes:

(1) Depth with air entrainment, y*ly = 0.906()"*'® (Fr >= 1,60; y* =y, Fr <1.60). See WASURO User's Manual (Draft), US Army Corps of Engineers Los Angeles District, July 1985,
{ {2) To be calculated in the future,

{3) For supercritical flow, Fg = 1+0.025V(Y"’); for subcritical flow, FB = 0.5+V"IZQ. See Hydrologic Criteria and Drainage Design Manual, CCRFCd, 1999,
(4) Super-Elevation = G * {V?* Tw) / {g * r); C'= 1, V = Mean Channel Velocity, Tw = Top Width of Channel, r = Radius of Curve, g = gravity constant
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MPU Alignment,
Ultimate Conditions
Mainline Peaking
File: 6952-ULT-13.wsw
n=0.013
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T1 LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;

T2 HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;

T3 FILE: 6952-ULT-13.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)

SO -17139.48 2297.52 12

REM AKAKRE AR AR KR AR AR A A A A A KR A AR AR R AR A AR AR AR IR AR AR AA R AR AR KRR A R IR AR AR R RN AR R A Ak Ak Rk hkk k&
REM END VIN DESIGN

REM SK*hkhk kA kAR kAR AR A KRR R AR A AR AR AR A AR K AR AR KRRk AR K AR AR KK AR AR KR KKK AR KRR ARK KR KKK AR R AR KKK

R -17139.48 2297.52 12 .013
R ~17129,48 223%7.56 12 013
TS -17109.48 2297.65 10 12 .013
R ~14709.48 2307.97 10 .013
R -14659,48 2308.66 10 .013
R -12119.48 2316.52 10 .013
JX -12119.48 2316.%2 10 11 .013 70.0 2318.520 90.0 .000
R -12099.48 2317.04 10 .013
R -10954.48 2320.51 10 .013
Jx -10954,48 2320.51 10 14 L0133 124.0 2322.510 90.0 .000
R -10934.48 2321.33 10 .013
R ~-9569.61 2326.65 10 .013
JX -9569.61 2326.65 10 14 .013  124.0 2328.650 90.0 .000
TS -9519.61 2328.60 8 .013

REM ARAAKR AR KA AR AR AR AR AR AR KRR KKK AR R AR A KA KRR AAR AR KRR AR E AR KR I AR RN RKKIR KA KRKARRRAKRRR AN

REM END LOUIS BERGER DESIGN, BEGIN VTN DESIGN AT ELKHORN AND TORREY PINES; Q=2637
REM HAKARRARARRKRIRKRAAR KR KK IRKR KA R KRR AR A KRA AR KRAIARARRARARHARRKKRKIKRA AR AR AR IR AR I A K

R ~-9429.48 2328.93 8 .013
JX -9424.48 2328.97 8 9 .013  252.00 2328.97 90
R -7852.06 2334.274 8 .013
R -7812,13 2334.418 8 .013 -2.00
R -7251.42 2336.433 8 .013
R -7211.94 2336.575 8 .013 2.00
R  -6786.22 2338.108 8 .013
R ~-6734.51 2338.22 8 .013 37.00
JX ~6729.51 2338.30 8 14 .013  103.00 2338.22 -57
R -6729.51 2338.30 8 .013
R -6649.40 2339.649 8 .013 53.00
R -6626.76 2340.027 8 .013
R -6623.76 2340.08 8 .013

REM XAk h Xk khkh kR kAR KR AR KRR R AR KR A AR A AR R KA AR KRR AR KRR K AR KR KA KR AR AR R AR KRR A AR AR A KR AR R Ak k&

REM END VTN DESIGN, BEGIN LOUIS BERGER DESIGN AT RAINBOW AND ELKHORN
REM KAkhkhkhhkhkhh kAR KR KRR R KRR ARK KRR KRR KRR KRR AR KRR KRR AR KRR R AR IR KA K AR KK KRRRRA KRR ARRRR R

R -6618.22 2340.17 8 .013

TS -6600,00 2340.24 1 8 .013

R -6468.35 2340.788 1 .013

JX -~6465.35 2340.80 1 2 .013 19.97 2341.13 -80.0
R -6331.00 2341.41 1 .013

JX  ~6328.00 2341.42 1 2 .013 75.06 2341.80 -90
R ~6139.85 2342.13 1 .013

JX .-6135.81 2342.14 118 .013 85,01 2342.21 -90
R -5855.94 2343.29 1 .013

JX -5853.56 2343.30 117 .013 38.96 2343.53 ~90
R -4208.35 2350.05 1 .013

R -4173.49 2350.19 1 .013 -17.00
R ~-4138.62 2350.34 1 .013 17.00
R ~-4086.79 2350.55 1 .013

JxX -4082.79 2350.57 1 3 .013 22.96 2352.07 ~90
R -3408.45 2353.33 1 .013

JX -3405.95 2353.34 118 .013 14.75 2354.84 -90
R ~3102.50 2354.58 1 .013

JX  -3100.00 2354.59 118 .013 24,29 2356.09 -90
R -2853.77 2355.60 1 .013

R -2731.27 2356.104 1 .013 -36.00
JX  -2727.27 2356.12 1 3 .013 80.00 2358.51 -50
R -2713.66 2356.18 1 .013 ~-4.00
R -2655.18 2356.42 1 .013

TS -2555.18 2361.42 4 1 .013

R -1426.86 2367.18 4 .013

REM *hhhkh bk kk ko kKRR A AR A KK KRR KRR R KRR A KRR KRR A AR R R KRR AR KR AR KRR R KRR ARR KRR AR KRR A KR AR KK
REM REQUIRED TRANSITION LENGTH = 15 x DELTA BW = (52 - 24)/2 = 210!

REM Akdokdokokoekdok sk Rk ok ko KR KR K IR KRR R K K Ok K KR o K K R KKk K R K
TS -1217.09 2370.12 5 4 .013

TS ~-1078.92 2372.00 19 5 .013

wWx ~1078.92 2372.00 5 .013

JxX -1078.92 2372.00 6 13 .013 983.00 2372.03 0.00
R -815.65 2372.97 6 .013

BE ~815.65 6

WE  -815.65 7

R -700.00 2374.00 7 .033

REM **AKI KRk hhh hk ko h Rk Rk Rk k kR h ok ok kAR R ok ok k kA A A KR R KRR KA KA KRR Ak A ARk k khhhhh Ak hkhh kX %

REM BEGIN VTN DESIGN, GRAND TETON AND GOLF COARSE

REM KAAkkhkhkhkkkhh ok h kAR kR k ok kA KRR AR R R AR A AR R KRR A A AR AR AR R KRR KR AR A KRR K KRR AR KR KRR AR R KA &

SH  ~700.00 2374.00 7 .033

¢co 103 0 .000 8,000 24.000

e 2 4 1 .000 3,000

¢ 3 4 1 .000 4.000

cp 4 1 0 .000 7.000 24.000 2.000 2.000 -2.88
cb 5 2 0 .000  7.000 52.000 ~6.24
¢ 6 3 3 1.000 5,000 51.000

¢ 7 1 0 .000 8.000 85.000 3.000 3.000

co 8 3 1 2.000 9.000 26.000

co 9 4 1 .000 5.000

cpD 10 3 0 .000 8.000 24,000

cp 11 3 Q .000 4,000 6.000

cp 12 3 1 2.250 8.000 28.250

¢Db 13 3 1 1.000 5.000 25,000

cnD 14 4 1 .000 4.000

co 15 2 0 .000 8.000 24,000

cD 17 4 1 .000 1.500

cp 18 4 1 .000  2.500

¢p 19 2 0 .000  7.000 73,920

Q 938.000 .0




FILE: 6952~ULT-13,WSW WS P GW - CIVILDESIGN Version 14.05 PAGE 1
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11- 7-2008 Time: 2:26:16
LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-13.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)

AR IR IR R AR AR KK AR AR A AR R R R R KRR R R AR AR KRR R AR R R K AR R AR A A AR AR KRk R KRR AR KA R R R AR R A AR KRR AR K AR KRR KRN h kR KA KRR KRR AR R K kAR R R AR R R KRR AR KR A AR

Invert I Depth | Water | Q | vel vel ‘ Energy | Super |Critical|Flow Top|Height/|Base Wt| [wo wth
Station Elev (FT) | Elev | (cFs) | (FPps) Head Grd.El.| Elev | Depth | width |pia.-Fr|or I.D.| 2L |Prs/Pip
L/Elem *léh Slope_ ) ik _!~ iR ) -SF Av;l_ HF —I;E Dpt;|;roude &l&orm Dp~1— "N i -X—Fali ) ZR -‘Type ch
Khkkhkkkhkk *kk*k****lk*******lk****ﬁk*kl**k***k**l*******l*****tt|k*tﬁ*****|k***k*klkkkk****l*tkk*t**‘******* *******l***** Khkkkkk
-17139.480 2297.520 5.566 2303.086 2955.00 20.42 6.47 2309.56 ! .00 7.38 28.25 8.000 28.250 .00 I 1 23
10.006 ) .0040— i I "I o -l .007;|‘ .07_|_ 5.5;|— 1.59“1— 6.99 ) ~.013 o .06 ) .00 l;ox
-17129.480 2297.560 5.540l 2303.100l 2955.00| 20.51 G‘S3| 2309.64 ! .00 l 7.38 ! 28.25 l 8.000 ! 28.250| .00 ! 1 2.3
TRANS ST; i . 0045 b - - I I .OOS;l— .12_|~ 5.54_l~ 1.60 - _l-.013 I .Oaln .00 l;ox
-~17109.480 2297.650 6.356I 2304.00Sl 2955.00l 19.37 5.83l 2309.83 l .00 ! 7.78 ! 24.00 l 8.000 ! 24.000| .00 ! 0 0
1528.031 ) .0043— ) s I - i .004; ) 6.57-|_ 6.3; ) 1.35_|” 6.36 -l—.013 o .06 ) .00 l;ox
~15581.450 2304.220 6.356 2310.576| 2955.00| 19.37 5.83 2316.40 ! .00 l 7.78 I 24.00 ! 8.000 l 24.000I .00 ! 0 .0
871.96; i .0043- i o o "l 1 .004; ) 3.82—|~ 643; i 1.35'|_ 6.36 _l_.013 s .06|_ .00 |I;OX
-14709.480 2307.970 6.271 2314.241| 2955.00| 19.63 5.99‘ 2320.23 ! .00 l 7.78 I 24.00 l 8.000 I 24.000I .00 ! 0 .0
18.24; ) .0138_ i o I "I "I .004; ) .08“l~ 6.2;|~ 1‘38~|~ 4.27 _‘—.013 " .oBI— .00 léox
-14691.240 2308.222 6.484| 2314.705I 2955.00l 18,99 5.60| 2320.31 I .00 ! 7.78 ! 24.00 l 8.000 I 24.000l .00 ! 0 .0
19.26; ) .0138-|_ o+ oI oI a .0035 ) .07“|— 6.4;|_ 1.31—|~ 4.27 ) —.013 s .06 ) .00 |;ox
~14671.970 2308.488 6.800I 2315.288I 2955.00I 18.11 5.09| 2320.38 ! .00 ! 7.78 ! 24.00 l 8.000 ! 24.000l .00 ! 0 .0
12.48;|— .0138‘|H I I -l -l .003;|H .Od-l_ 6.86l_ 1.22~|— 4.27 —I—.013 I .Oal— .00 l;ox
-14659.480 2308.660| 7.132 2315.792| 2955.00| 17.26 4.63 2320.42 l .00 l 7.78 l 24.00 ! 8.000 ! 24.000l .00 ‘ 0 .0
2059,19; ) .0031_ ) s o -l I .0031 ) 6.37-1_ 7‘l;|_ 1.14—]— 7.13 “l-.013 o .061“ .00 I;OX
~12600.280 2315.032 7.132 2322.164| 2955.00l 17.26 4.63 2326.79 ! .00 ! 7.78 ! 24.00 ! 8.000 [ 24.000l .00 l 0 .0
480.80; i .0031” i I "I - I .0031 ) 1.48_1_ 7.1;|~ 1.14_|_ 7.13 ) —.013 o .06 ) .00 ll_aox
FILE: 6952-ULT-13.WSW WS PGW - CIVILDESIGN Version 14.0S PAGE 2
Program Package Serial Number: 1513
- WATER SURFACE PROFILE LISTING Date:11- 7-2008 Time: 2:26:16

LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;

FILE: 6952-ULT-13.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)
KRR AR KA KRR A kAR R R KA KRR KRR KR R kKRR Ak kKRR KRR kA AR R R Ik kKRR AR A AR AR AR R KRR R AR AR R AR h AR A KRAR AR KRR AR A RAR KA AARRRAKKAR AR KT ” KRk ARk R

Invert | Depth | water | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base wt| |No wth
Station Elev | (rm) Elev | (cFs) (FPS) Head | Grd.El.| Elev | Depth | width |Dia.-Frior 1.nD.| 2L |Prs/pip
iy _|_ -1- _l_ ~f- |- i -~ -|- o - oy e -
L/Elem |[Ch Slope | ST ave| HF |SE Dpth|Froude N|Norm Dp "N" | X-Fall| 2R |Type Ch
ARAKARK R K KA hk ke Rk ****Ak*k[k*****k**l********* *k*ﬂ***l***w***lk*kkk****|****k**|k*tk****|****k**k *k**t*kl*k*k**k‘****k |****«**

i i | ! ! I | i

-12119.480 2316.520 7.151 2323.671  2955.00 17.22 4.60 2328.27 .00 7.78 24.00 8,000 24.000 .00 0 .0
JUNCT ST; i .0000 o s o s o .003; ) .OOH ) 7.15_l~ 1.13 o i _.013 s ,05 i .00 gOX
~12119.480 2316.520 6.236 2322.756l 2885.00| 19.28 5.’77I 2328.53 | .00 l 7.66 I 24.00 l 8.000 l 24.000| .00 I 0 .0
6455; ) .0260-l~ -l I - - .004; ) .03—l— 6.2;|— 1.36—1_ 3.40 ) —.013 e .05‘_ .00 I—BOX
~-12112.920 2316.690 6.422 2323.113l 2885A00| 18.72 5.441 2328.55 ‘ .00 ! 7.66 l 24.00 l 8.000 ! 24.000I .00 ! 0 .0
8.136 i .0260-|_ o oI o s .003; ) .03— ) 6.4;|“ 1.30—'— 3.40 -l—.013 e .06 ) .00 ‘gox
-12104.790 2316.902 6.736 2323.637| 2885.00| 17.85 4.95 2328.58 ! .00 ! 7.66 ! 24.00 ! 8.000 ! 24.000‘ .00 l o] .0
5.31;|— .0260—|— I ot - -l .003;‘— ,OZ—I— 6.7;1_ 1.21_|~ 3.40 —I—.013 I .06|— .00 ll-aox
-12099.480 2317.040 7.064] 2324.104| 2885.00l 17.02 4.50 2328.60 ‘ .00 ! 7.66 l 24.00 ! 8.000 ! 24.000‘ .00 1 0 .0
223,221 ) .0030—|— o I o I .0036|— .68— ) 7.0;|~ 1.13—l— 7.06 ) —.013 e .06 i .00 |;0)(
~11876.260 2317.717 7.064 2324.781| 2885.00| 17.02 4.50I 2329.28 ! .00 ! 7.66 ! 24.00 ! 8,000 ! 24.000‘ .00 | Q .0
462.54; ) .0030‘ i o I s - ‘003£ ) 1.41_ i 7.0; i 1.13~|— 7.06 i —.013 o .06 ) .00 |;0X
~11413.710 2319.118 7.019 2326.137| 2885.00| 17.13 4.55l 2330.69 | .00 ! 7.66 ! 24.00 ! 8.000 I-24.000l .00 ‘ o .0
459.236 ) .0030— i o I s I .003; ) 1.52_ ) 7.0£|- 1.14—l— 7.06 _‘_.013 o .06 ) .00 l;ox
~10954.480 2320.510 6.692 2327.202I 2885.00| 17.96 5.01 2332.21 ! .00 ! 7.66 l 24.00 l 8.000 ‘ 24.000| .00 ! o .0
JUNCT ST; ) .0000 o o I o s .004; ) .00— ) 6.G9~‘— i.22 " “l—.013 o .06 ) .00 I;OX
-10954.480 2320.510 5.551 2326.061 2761.00I 20.72 6.67 2332.73 ‘ .00 ‘ 7.43 ! 24.00 I 8.000 . 24.000I .00 ! a .0

|- SERE -I- R N S R PR -

~|_
5.564 .0410 .0053 -03 5.55 1.55% 2.85 .013 .00 .00 BOX




FILE: 6952-ULT~13.WSW WS P GW ~ CIVILDESIGN Version 14.05 PAGE 3

Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING pate;11l- 7-2008 Time: 2:26:16

LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;

FILE: 6952-ULT-13.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)
KRR AR Kok K AR KRR KRR KA KRRk KR AR AR KA KR KR AR AR KA R AR KR AK AR AR KR RK KR AR AR AR R AR AR AR KRR AR R ARK AR KR KA R AR KA KKK ARK KRR AR KRR A KA ARK kA&

| Invert | Depth water | o] vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| No Wth
Station Elev | (FT) Elev | (CFS) (FPS) Head | Grd.El.| Elev | Depth width |pia.-FTlor I.D.| 2L |Prs/Pip
L/Elem |Ch Slope SF Ave HF  |SE Dpth|Froude N|Norm Dp “N" x-Fall| 2R |Type Ch
IRAKAIARK [ hk Kk A kK AR ARk kh bk [ Ak kA ARARR *******l******* **K**k***l******* kk******l******** kKK kKK *******l***** hkkkkkk ? N
| : L
-10948.920 2320.738 5.703 2326.441 2761.00 20.17 6.32 2332.76 .00 7.43 24.00 8.000 24,000 .00
8.180 .0410 . 0048 .04 5.70 1.49 2.85 .013 .00 .00 BOX
I f | I | | | I | | 5
+~10940.740 2321.073 5.981 2327.055 2761.00 19.23 5.74 2332.80 .00 7.43 24.00 8.000 24.000 .00 0 .0 g
T T O S e N S PR i
6.255 . 0410 . 0042 .03 5.98 1.39 2.85 .013 .00 .00 BOX
| I ! I | I ! | I | | | |
-~10934.480 2321,330 6.273 2327.603 2761,00 18.34 5.22 2332.83 .00 7.43 24.00 8.000 24.000 .00 0 .0
T T S e e S Et PR
590,237 .0039 . 0039 2.30 6.27 1.29 6.27 .013 .00 .00 BOX o
I | | | | | I | I | [ I
~10344.240 2323.631 6.273 2329.904 2761.00 18.34 5.22 2335.13 .00 7.43 24.00 8.000 24.000 .00 0 .0
= T T T T S S ey T e PR
774.633 .0039 .0040 3.13 6.27 1.29 6.27 .013 .00 .00 BOX
| I I | | - | | | | | I
~9569.610 2326.650 6.125 2332.775 2761.00 18.78 5.48 2338.25 .00 7.43 24.00 8.000 24.000 .00 0 .0
T T T T S ey S R E
JUNCT STR .0000 .0052 .00 6.12 1.34 L 013 .00 .00 BOX
| I | ! I | I ! I I | I I
-9569.610 2326.650 5.172 2331.822 2637.00 21.24 7.01 2338.83 .00 7.21 24.00 8.000 24.000 .00 0 .0
T T T e N S S L o N CEC CR G
TRANS STR .0390 . 0049 .25 5.17 1.65 .013 .00 .00 BOX
| I | f | | [ f | | | !
-9519.610 2328.600 7.206 2335.807 2637.00 15.25 3.61 2339.42 .00 7.21 26.00 9.000 26.000 .00 1 2.0 oo
T T T e e e R B R TR &
87.422 .0037 . 0037 .32 7.21 1.04 7.21 .013 .00 .00 BOX &
! | I | | I | f i | I
-9432,188 2328.920 7.206 2336.126 2637,00 15.25 3.61 2339.74 .00 7.21 26.00 9.000 26,000 .00 1 2.0
T T T T e e e e S CR -
2,708 L0037 . 0037 .01 7.21 1.04 7.21 .013 .00 .00 BOX &
I | I | | | I I | | {
-9429,480 2328,930 7.209 2336.139 2637.00 15.24 3.61 2339.75 .00 7.21 26.00 9.000 26.000 .00 1 2.0 h
e T R e e ) Y FC I
JUNCT STR .0080 .0018 .01 7.21 1.04 .013 .00 .00 BOX
s
FILE: 6952-ULT-13.WSW WS P GW ~ CIVILDESIGN Version 14,05 PAGE 4 |
Program Package Serial Number: 1513 S
WATER SURFACE PROFILE LISTING Date:11l- 7-2008 Time: 2:26:16
LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH; -
FILE: 6952-ULT-13.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH) }

KA KKK AR R KA KR AR AR AR AR AR AR A KA R AR A AR A A AR AR KRR KA KRR AR R AR AR A Ak AR AR A A A AR A KR AR R A A A AR R AN KA KK AR AR AR KRR KRR AR R AR AR R AR A AR R KA AR R AR AR K kA ARk k kR
Critical
Depth

invert | Depth | wWater | Q | vel Vel | Energy | Super

Flow Top|Height/|Base Wt} INo wth
Elev 1 (FT) | Elev | (CFS) 1(ws) Head Grd.El.| Elev

width |Dia.-FT|or I.D. 2L |Prs/Pip

x-Fall| 2ZR [Type Ch

gtation

L/Elem |Ch Slope SF Ave| HF SE Dpth|Froude N{Noxrm Dp | "N®
HRKKKKERKK | Ak Ak hkh Kk *******kIk**k*****l*****k*** ******kl**k*k*k|*****k*** KAKKRK KK ********|*****k*kl******k KEKKKRA | khkhn | Hrbhnnhn
-9424,480 2328.970l 8.815I 2337‘785‘ 2385.00| 11.27 1.97 2339.76 .00 6.74 26.00 9.000  26.000 .00 1 2.0
144‘291 ) .0034— i o o o o .001; i .26— i 8.8;|~ .70“ ) 6.88 ) _.013 o .06 ) .00 QOX 5l
———————————————————— WARNING - Flow depth near top of box conduit ~--—--r-—-eeweama——- L
—-9280.189| 2329.457I 8.405| 2337.862  2385.00 11.82 2.17 2340.03 .00 6.74 26.00 ! 9.000 ! 26.000I .00 ! 1 2.0
141‘55; ) ,0034~|— o "I ol I .0026 ) .28— i 8.41 ) .75—|_ 6.88 —l—.013 o .05 ) .00 ;0x =
———————————————————— WARNING ~ Flow depth near top of box conduit —-—=ewe-—w-cosan—coax t
—9138.633I 2329.934l 8.014I 2337.948I 2385.00 12.4¢0 2.39 2340.34 .00 6.74 26.00 l 9.000 ! 26.000| .00 ! 1 2.0
141.188 ) .0034‘ ) o - s " .002; ) .32— i 8.01l~ .80”|_ 6.88 ) —.013 o .08 ) .00 l;ox ’ re
—8997.453| 2330.411 74541| 2338.052| 2385,00| 13.01 2‘63| 2340.68 ‘ .00 ! 6.74 ! 26.00 ! 9,000 : 26.000l .00 ! 1 2.0 E B
146.93; ) .0034— ) o -l o I .002; ) .38—|— 7.GZI_ .86-|— 6.88 i —.013 o .Oal~ .00 ;ox
—8850.520’ 2330.906 7.286l 2338.192| 2385‘00| 13.64 2.89| 2341.08 ! .00 ! 6.74 ! 26.00 I 9.000 ! 26.000| .00 1 2.0 E
185,19; ) .0034~ i - I o " .002; i ‘54—|- 7.2;|— .93-|~ 6.88 ) —.013 o .05 ) .00 |;0X <
-8665.324 2331.531| 6.946| 2338.478| 2385.00[ 14.31 3.18 2341.66 l .00 l 6.74 l 26.00 ! 9.000 : 26.000I .00 1 2.0
110.14; . .0034“ i - oI h -l .003; ) .36" i 6,9; i 1<00_|— 6.88 _'N.013 -l .06 ) .00 I;sox
~8555,17% 2331.903| 6.885| 2338.787|_ 2385.00| 14.43 3.24| 2342.02 ! .00 6.74 I 26.00 l 9.000 ! 26.000l .00 ! 1 2.0
703.11; ) .0034— ) - I I I ‘003; ) 2.37_ ) 6.8;|— 1.01_|- 6.88 —I~.013 I .081- .00 |;aox

3

e

o

| e



FILE: 6952-ULT-13.WSW WS PGW- CIVILDESIGN Version 14.0% PAGE 5
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING pate:11- 7-2008 Time: 2:26:16
LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-13.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)

T Tt L L LA L e T T R TS AL A R A L A AL LA L AL R AL MR A AL b b A eb A Ao

Invert | Depth | Water | 0 vel vel | Energy | Super |Critical|Flow Top|Height/|Base we |No wth
station glev | (P} | Elev | (cFS) (FPS) Head | Grd.El.| Elev | Depth | width |Dia.-FP|or 1.D.| 2L {Prs/Pip
-]~ ~|- ~1- - ~|- |- -]~ -~ -1~ ~]- ~|- -1~ -1 -

L/Elem [Ch Slope | SF avel HF SE Dpth|Froude N{Norm Dp | *N" X-Fall| 2R |Type Ch
EXE T S *k***kktﬂ|k****k*kik******** *****kk**Ikk*k*til****kk*|**k****kkl*t*kk*klik*k***«lk*k**k**l*k*k***l***kkt*lk*k*« l**k**«*
| | | | | | |
-7852.060 2334.274 6.885 2341.158 2385.00 14.43 3.24 2344.39 .14 6.74 26.00 9.000 26.000 .00 1 2.0
-|- SEEE -1- - e L e e e N b
28.792 .0036 .0034 .10 7.02 1.01 6.71 .013 .00 .00 BOX
| I ! I | | | ! | I | I
-7823.269 2334.378 6.744 2341.122 2385.00 14.73 3.37 2344.49 .14 6.74 26.00 9.000 26.000 .00 1 2.0

-|- EE -1 N N N e e S &

HYDRAULIC JUMP
! | i [ ! l i | |

| |
~7823.269 2334.378 6.711 2341.088 2385.00 i4.81 3,41 2344.49 .14 6.74 26,00 9.000 26.000 .00 1 2.0

11.13; ) .0036~|- o - -l - .003;'_ .04_l~ 6.8;1_ 1.05—|— 6.71 “|~.013 o .06|— .00 |1—30X
-7812.130 2334.418 6.720| 2341.138| 2385.00l 14,79 3.40| 2344.53 ! .00 ‘ 6.74 ! 26.00 l 9.000 l 26.000l .00 ! 1 2.0
545.511 ) .0036— ) o I - -l .003; ) 1.96_|— 6.7; ) 1.05~|N 6.72 i _.013 e .Oal_ .00 |~B0x
~7266.619 2336.378 6.720| 2343‘099| 2385.00l 14.79 3.40l 2346.49 l .00 ! 6.74 | 26.00 ‘ 9.000 l ZG.OOOl .00 ! 1 2.0
15.19; ) .0036— ) o o - o .003;1— 405_|- 6‘751' l.OSRI— 6.72 “l‘.013 s .06 ) .00 ‘QOX
-7251.420 2336.433 6.721| 2343‘154| 2385.00l 14,79 3.39l 2346.,55 l .14 l 6.74 ! 26.00 l 9.000 ! 26.000l .00 I 1 2.0
23.281|- .0036—|— - - "l - .003;1— .08_1_ 6.8;|_ 1.05_|_ 6.72 ﬂl-.013 I .Oal- .00 lgox
-7228.139 2336.517| 6.721 2343.238I 2385.00l 14.79 3.39 2346.63 1 .14 l 6.74 l 26.00 ! 9.000 l 26.000l .00 ! 1 2.0
16.19; ) .0036_ ) o "I "I o .003; ) .06”1— 6.8;|_ 1‘05_l- 6.72 ) —.013 o .06 ) .00 lI_BOX
~7211.940 2336.575 6.715 2343.290I 2385.00l 14.80 3.40I 2346.69 l .00 ! 6.74 l 26.00 ! 9.000 l 26.000| .00 ! 1 2.0
36.741 i ‘0036~ ) o o h h .003;1— .13—1_ 6.7; i l.OS—I— 6.72 nl_.013 o .06 ) .00 l;ox
-7175.199 2336.707 6.715l 2343.423l 2385.00| 14.80 3.40| 2346.82 l .00 ! 6.74 ! 26.00 l 9.000 I 26.000‘ .00 ‘ 1 2.0
101.70; i ,0036— i o I 1 o .003; ) .39“1— 6.7; i 1,05~‘— 6.72 -l_.013 e .06 ) .00 l;ox
FILE: 6952-ULT-13.WSW WS PGW- CIVILDESIGN Version 14.05 PAGE 6
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11- 7-2008 Time: 2:26:16

LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-13.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)
kk**«*******k***kk**k**k*k****kk****t****k****k***kk***xk***k*'k***k*k*ﬁ**k****kt***k*k*****k******kk********k****k*****k*ﬁ Khkkkhkxk
| tnvert | Depth | water | Q vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No wth
station Elev (FT) t Elev } (Crs) (FPS) Head | ©rd.El.| Elev | Depth | width |pia.-Frjor I.D.| 2L |Prs/pip
!

L/Elem |Ch Slope |

SF Ave| HF  |SE Dpth|Froude &|&orm pp | "nNv | X-Fall| 2ZR —|Type ch

****k***kl******kﬁ* k***k***'****k****lkx**ﬁk***l****ﬁk*‘**i*k*kl*k******kl*i*****|****kk**l*kk*k*k*lki*****l***k**kIk*kk* |kkk****

-7073.491 2337.073 6.444 2343.518 2385.00 15.42 3.69 2347.21 ! .00 | 6.74 ! 26.00 ! 9.000 26.000 .00 1 2.0
101.47; ) .0036— ) o s o e ‘004; ) .43_ ) 6.4;|_ 1.11_|~ 6.72 _I_.013 o .06 ) .00 ;ox

-6972.015 2337.439 6.144 2343.583‘ 2385.00l 16.17 4.06| 2347.65 l .00 ! 6.74 l 26.00 l 9.000 ! 26.000l .00 ! 1 2.0
95.251‘_ .0036_l~ - - I - .004;|— .46—|- 6.1;|— 1.20—!_ 6.72 ~|H.013 - .OBI_ .00 l;ox

-6876.763 2337.782 5.858 2343.640| 2385.00l 16.96 4.47| 2348.11 ! .00 ! 6.74 l 26.00 ! 9.000 | 26.000l .00 l 1 2.0
90.54; i .0036_ ) e I I oI .005; ) .50_ ) 5‘8; ) 1‘29—|— 6.72 i _.013 o .OBI_ .00 |;0X

! | | | I
_6786.220 2338.108  5.586 2343.694 2385.00 17.79  4.91 2348.61  1.47  6.74  26.00  9.000 26.000 .00 1 2.0

T T T S e R B E

_l_
51.710 .0022 L0062 .32 7.06 1.38 8.17 .013 .00 .00 BOX
I | 1 | | ! | | Lo
~6734,510 2338.220 5.346 2343.566 2385.00 18.59 5.37 2348.93 .00 6.74 26.00 9.000 26.000 .00 1 2.0
|- -l -i- e T S e L R
JUNCT STR .0160 L0075 .04 5.35 1.47 .013 .00 .00 BOX

| | | |
-6729.510 2338.300 4.755 2343.055 2282.00 20.00 6.21 2349.26 3.44 6.559 26.00 9.000 26.000 .00 1 2.0
-|- -l |- e T T e P N R
30.362 .0168 .0079 .24 8.20 1.68 3.69 | .013 | .00 .00 BOX
|
-6699.148 2338.811 4.939 2343.751 2282.00 19.25 5.75 2349.50 3.19 6.55 26.00 9.000 26.000 .00 1 2.0
-I- -l -1 N L o T e N R R

28.821 .0l168 .0071 .20 8.13 1.59 3.69 .013 .00 .00 BOX

| | | | | i
-6670.327 2339.297 5.180 2344.477 2282.00 18.35 .23 2349.71 2.90 6.55 26.00 9.000 26.000 .00 i 2.0
|- -l |- N T T C I ! Y R
20.927 .0168 .0062 .13 8.08 1.48 3.69 .013 .00 .00 BOX
| | | | | |
~6649.400 2339.649 5.433 2345.082 2282.00 17.50 4.76 234%9.84 .00 6.55 26.00 9.000 26.000 .00 1 2.0
|- SR -I- R e e e e e N

11.839 L0167 .0055 .07 5.43 1.38 3.70 .013 .00 .00 BOX




FILE: 6952-ULT-13.WSW WS PGW ~ CIVILDESIGN Version 14.05 PAGE 7
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING pate:ll- 7-2008 Time: 2:26:16

LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT~13.wsw; DATE: NOV-08; BY: VIN NEVADA (D.BERGH)
Rk ek AR R KRR R AR KRR KRR R AR R R R R KRR A KRR kR AR A Ak R KA R AR KRR R AR AR AR AR KA AR KK A KRR KR AR AR AR KRR AR A KA KRR KA R AR R AR AR R KRR R IR AR AR KA KRR AR K

Invert | Depth Water | Q | vel vel Energy | Super |Critical|Flow Top|Height/|Base Wt {No wth
Station Elev | (FT) Elev | (cFs) | (FpS) Head Grd.El.| Elev | Depth | width |pia.-Prlor I.D.| 2L [|Prs/pip
L/Elem ~|(;h Slope— ) e —{— 0 ) ﬂSF Av; ) HF ) ;E Dpt; ;roude & &orm Dp— ) N ) _X-Fali ) ZR ) Type Ch
hhkkkkkhhh [ AR kA AR J ARKAR Ak | Rk hh ek hk ******k**I*******I**k\kk**l*******k* ******kl******** KREAKR KKK RARAAAR | hhkhkek b hhkan |k******
-6637.561 2339.847 5.634 2345.481 2282.00 16.88 4.42 2349,90 .00 6.55 26.00 9.000 26.000 .00 1 2.0
10.801 ) .0167_ i " o o o A004; ) .05- ) S.G;l- 1.30_|_ 3.70 ) _.013 o .06 ) .00 ';OX
-6626.760 2340.027| 5.909l 2345,936| 2282.00| 16.09 4.02| 2349,96 ! .00 ! 6.55 ! 26.00 I 9.000 l 26.000| .00 ! 1 2.0
3.005 ) .0177~ i " o o - .004; ) .01~ ) 5.91|— 1.21_ ) 3.63 ) —.013 o .06 ) .00 l;ox
-6623.760 2340.080| 6.033l 2346.113| 2282.00' 15.76 3.86| 2349.97 ! .00 ! 6.55 ! 26.00 ! 9.000 ! 26.000I .00 l 1 2.0
3.13; ) .0162- ) o ol o I .004; ) .01~ ) 6.0;|n 1.18~ ) 3.74 i —.013 o .06 ) .00 l;30)(
~6620.621 2340.131| 6.198| 2346.329I 2282.00l 15.34 3.65| 2349.98 ! .00 l 6.55 ! 26.00 ! 2,000 l 26‘000l .00 : 1 2.0
2.401 ) .0162_ ) o "I o o .003; ) .01_ ) 6.26‘- 1,13— ) 3.74 ) ~.013 o .06 ) .00 Il;OX
-6618.220 2340.170| 6.500l 2346.670I 2282.00I 14.63 3.32‘ 2349.99 ! .00 [ 6.55 ! 26.00 I 9.000 ! 26.000l .00 ! 1 2.0
TRANS ST; ) .0038 s o o o I .003; i .06~ ) 6.50—|_ 1.05 s i _.013 o .06 ) .00 Il;OX
~-6600.000 2340.240| 5.719| 2345.959| 2282,00I 16.63 4.29l 2350.25 ! .00 ! 6.55 [ 24,00 ! 8.000 ! 24.000| .00 ! 0 .0
22.92; ) .0042_ ) o o - -l .003; ) .08“ ) 5.751_ 1.23— ) 5,38 ) _.013 o .06 ) .00 |;OX
-6577.074 2340.335‘ 5.7S3| 2346.088| 2282.00I 16.53 4.24| 2350.33 ! .00 ‘ 6.55 ! 24,00 [ 8.000 ‘ 24.000| .00 ! 0 .0
108.72; ) .0042_1— e I o - ‘003; ) .35_ ) 5.7;i_ 1‘21- ) 5.38 i -.013 o .06 ) .00 ];OX
-6468.350 2340.788| 6.034l Z346.822| 2282.00I 15.76 3.86| 2350.68 ! .00 ! 6.55 ! 24.00 I 8.000 ! 24.0001 .00 [ 0 .0
JUNCT ST; ) . 0040 - o oI o ol .003; ) .Ol— ) 6.03‘|‘ 1.13 I i _.013 o ‘06 ) .00 Igox
~6465.350 2340.800I 5.677I 2346.477| 2262.03I 16.60 4.28| 2350.76 ! .00 I 6.51 ! 24.00 ! 8.000 ! 24‘000[ .00 ! 0 .0
80.88; i .0045~ ) a ol I -l .003; ) .27_ i 5.6é|_ 1.23_ ) 5.19 i -‘013 o .08 ) .00 l;ox
FILE: 6952-ULT-13.WSW WS P GW - CIVILDESIGN Version 14.05 PAGE 8
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:1l- 7-2008 Time: 2:26:16

LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;

FILE: 6952~ULT-13.wsw; DATE: NOV-08; BY: VIN NEVADA (D.BERGH)
B L R R e ]

Invert | Depth | wWater | Q | vel vel | Energy | super {critical|Flow Top|Height/|Base Wt| No Wth
Station Elev _|_ (FT) _|_ Elev _1_ (CF8) l (FPS) ) Head‘|_ Grd.El.| Elev | Depth width |pia.-Frlor I.D.| 2L |Prs/pip
L/Elem i ;h slope { l l 0 i SF ave| HF i ;E Dpt; ;roude N|§orm Dp_|~ “N* *|~X—Fa11 ) ZR ) Type Ch
ok dokkkk kK *********I********I***k**ﬁk* **k**k***|k*k****|***k*k* KAKRARKAK [ Aok dokh | Ak hRRkhRn **«*k***l****kk*‘ﬁ****k* hkkkk |AhKAAKK
~6384.469 2341.167 5.917 2347.084I 2262.03 15.93 3.94 2351.02 .00 6.51 24.00 8.000 24,000 .00 0 .0
42.21; ) .0045~ ) o s o o .002; ) .12— ) 5.9;|- 1.15- ) 5.19 ) —.013 o .05 ) .00 I;ox
~6342,257 2341.359' 6.206| 2347.565| 2262,03| 15.19 3.58I 2351.1% ! .00 ! 6.51 ‘ 24.00 : 8.000 I 24.000l .00 [ 0 .0
11.25; ) .0045“ i s o o - .ooé; ) .03— ) 6.21|—' 1¢07— ) 5.19 -!-.013 o .08‘~ .00 lgox
-6331.,000 2341‘410| 6.510| 2347.920I 2262.03| 14.48 3‘25| 2351.17 ! .00 l 6.51 I 24.00 ! 8,000 ! 244000I .00 ! 0 .0
JUNCT ST; ) .0033 o o I o - ,001; ) .00— ) (-2.51—I~ 1.60 I —|‘.013 o .05 ) .00 |;0X
~6328.000 2341.420| 7.504‘ 2348.924| 2186,97| 12.14 2,29| 2351.21 ! .00 : 6.37 ! 24,00 ' 8.000 l 24.000I .00 ! 0 .0
47.386 ) .0038~ ) o "I o -l .001; ) .07— ) 7.56 i .78— ) 5.40 —|~.013 o .08 ) .00 1I;OX
———————————————————— WARNING - Flow depth near top of box conduit --~-~---——oemmman—o
—6280.620] Z341.599| 7,207| 2348.806| _2186.97| 12.64 2.48| 2351.29 .00 6.37 l 24.00 ! 8.000 ' 24.000| .00 ! 0 .0
HYDRAULI; ;UMP —I— s —l— o ~’_ -— o —Ih —l— o o e I—
———————————————————— WARNING - Flow depth near top of box conduit ~~-=m-w—ecmmme e —————
—6280.620| 2341.599| 5.590' 2347.188’ 2186.97’ 16.30 4.13 2351.31 .00 6.37 24.00 ! 8.000 ! 24.000l .00 ! 0 .0
140.776|— .0038- i o I - i .003; ) .46— ) 5.5;1— 1.22— ) 5.40 ) —.013 o .08 ) .00 |;ox
-6139.850| 2342.130l 5.740| 2347.870I 2186.97l 15.87 3.91| 2351.78 ! .00 ! 6.37 ! 24.00 ! 8.000 ! 24.000I .00 ! 0 .0
JUNCT ST; ) .0025 I - - " I .003;|- .01— ) 5.74"- 1.17 I ) ~.013 o .06|_ .00 |;ox

&
i
(1

=




FILE: 6952-ULT-13.WSW WS PGW -~ CIVILDESIGN Version 14.05 PAGE 9
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING pDate:11- 7-2008 Time: 2:26:16

LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;:
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
PILE: 6952-ULT-13,wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)

KR K Aok Rk R R R kR R R R Rk R K KR K R Kk KAk KK KRR AR K KA KRR R AR R KA R AR A R AR A KRR AR RR KR A AR R AR KA A KRR KRRk R AR Rk ok Ak kA kR Ak ki ok Fhk x4k

Invert | Depth | water | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base wWt| [No wth
station Elev | (F) | Elev | (CFS) (FPS) Head | Grd.El.| Elev | Depth | width [bia.~FPlor I.D.| 2L |Prs/Pip
L/Elem i ;h Slope_ ) e 0 e —l-SF Av; ) HF i ;E Dpt;lgroude ; &orm Dp-l- Nt _I-X~Fa1; ) ZR -lType ch

Khkhkhkkw *t***k*k*l*k*****k ***kttk**lﬂk*t**k** k***t**l**kk*k* khkkkkkkhk ******k|k*k**«*kl***kkikkl***k*k*l*kk*t*k‘***i* KRk Kk kK
~-6135.810 2342.140 5.144 2347.284 2101.96 17.03 4.50l 2351.79 l .00 ! 6.20 24.00 8.000 24.000 .00 0 .0
279.876 ) .0041— ) o -l "I i .0046 ) 1,11_1— 5.1;|— 1.32— ) 5.11 ) _.013 e .06 ) .00 l_BOX
-5855.940 2343.290 5.204 2348.494| 2101.96| 16.83 4.40I 2352.89 l .00 ! 6.20 l 24.00 I 8.000 ! 24,000| .00 l 0 .0
JUNCT ST; ) .0042 . o I -l -l .0046 i .Ol—l_ 5.20_|— 1.30 o1 —|_.013 s .06 ) .00 l;ox
-5853.560 2343.300 5.044‘ 2348.344l 2063.00l 17.04 4.51I 2352.85 l .00 l 6.12 ! 24.00 ! 8.000 [ 24‘000I .00 l Q .0
1012.178'~ ,0041_‘— - I "l i ,0041'— 4,15~|_ S.OZI_ 1.34_1— 5.04 —l_.OlB I .08|H .00 l;30)(
—4841.390‘ 2347.453 5.044 2352A497’ 2063.00I 17.04 4.51| 2357.01 ! .00 | 6.12 I 24.00 l 8.000 ! 24.000‘ .00 l Q .0
633.04(—)|~ .0041_‘— I - I "I <003;|_ 2.49—i— 5.0;|_ 1.34—‘— 5.04 -l_.013 I .Oalh .00 l;ox

! ! ! |
-4208.350 2350.050 5.188 2355.238 2063.00 16.57 4.26 2359.50 1.74 6.12 24.00 8.000 24.000 .00 0 .0
|- -l |- R e I e e e E
34.860 .0040 .0038 .13 6.93 1.28 5.08 .013 .00 .00 BOX

| | ! |
-4173.490 2350.130  5.202 2355.392 2063.00 16.52  4.24 2359.63  1.73  6.12  24.00  8.000 24.000 .00 0 .0

- - |- - e e L CE RN &

34.870 .0043 L0037 .13 6.93 1.28 4.96 .013 .00 .00 BOX
-4138.620 2350.340 5.235 2355.575l 2063‘00| 16.42 4.19I 2359.76 l .00 I 6.12 l 24.00 ! 8.000 | 24.000| .00 l 0 N
51.835I~ .0041_ i o - "I -l A003; ) .19—|— 5.2;|~ 1.26‘I_ 5.07 i _.013 o .06l~ .00 I;OX
~4086,790 2350.550 5.271l 2355.821| 2063.00‘ 16.31 4413| 2359.95 l .00 ! 6.12 ! 24.00 I 8.000 l 24.000| .00 l 0 .0

JUNCT STgl- .0050 - "I I "l -t .003;|— .02—1— 5.27_|~ 1.25 a nl—.013 - .06“ .00 ‘éox
-4082,790 2350.570 5.009 2355.579| 2040.04l 16.97 4.47 2360.05 l .00 ! 6.08 ! 24.00 ! 8.000 l 24.000l .00 ‘ 0 .0
674.346 ) .0041_1- o I I oI .004; ) 2.90_ ) 5,01 ) 1.34—l— 5.01 _l_.013 o .06 ) .00 |;OX
FILE: 6952-ULT-13.wWsW WS PGW -~ CIVILDESIGN Version 14,05 PAGE 10
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:ll- 7-2008 Time: 2:26:16

LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-13.wsw; DATE: NOV-08; BY: VIN NEVADA (D.BERGH)

ﬁ**k****k*kk*k*k********k***********x*kkxk**k*k**k*k*k**k************k**kk**t***kk***k**kk*k*k***kk*kkk**kxkkk****kkkk*k** khkkkkkkk
| Invert | Depth | wWater | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| {No wth
station_l_ Elev _{_ (FT) _‘_ Elev _}_ (CFS) . ~(FPS)— ) nead_|_ Grd.E1;i~ Elev_]“Depth ﬂ]uwidth HI?ia.—FTl?r I.DLI_ 2L ) Prs/Pip
et o stone | eenens wenmineae freenn ST 5 SRR DI SN LBIRL E
-3408.450 2353.330 4.844 2358,174 2040.04 17.55 4.78 2362.96 ! .00 ! 6.08 l 24.00 8.000 24.000 .00 O
JUNCT ST; ) . 0040 o h o -l o .004; ) .01_ ) 4.84~|— 1.41 - ) ~.013 o .06 ) .00 lI_BOX
—3405.950| 2353.340 4.718 2358.058| 2025.29l 17.89 4,97l 2363.03 ! .00 ! 6.05 l 24,00 ! 8.000 I 24.000l .00 ! 0 .0
74.36; ) .0041_ B o -l oI - .004; ) .36_ ) 4.7;1_ 1.45_|” 4.99 _l—.013 o 406|_ .00 I1—30}(
—3331.581| 2353.644 4.665 2358.309| 2025.29l 18.09 5.08‘I 2363.39 ! .00 1 6.05 ‘ 24.00 | 8.000 l 24.000l .00 | 0 .0
229.08; ) 40041-1_ o -0 o I .005; ) 1.23— ) 4468 ) 1.48—‘— 4.99 ) _.013 o ,Oaln .00 |l;OX
~3102.500 2354.580l 4.448l 2359.028| 2025.29I 18.97 S.SSI 2364.62 ! .00 6.05 ! 24.00 ! 8.000 ! 24.000| .00 ! 0 .0
JUNCT ST;I— .0040 -l I "I I I .oosal_ .01—1_ 4,45—|~ 1.59 I —l—.013 " .06'" .00 l;ox
—3100.000l 2354.590 4.296 2358.886| 2001.00| 19.41 5.85| 2364.74 ‘ .00 I 6.00 l 24,00 l 8.000 l 24.000‘ .00 ‘ [} 0
115.85;‘— .0041—‘— -l I I I .006;|_ .76_‘- 4,35|— 1.65_l— 4.94 ~|~.013 - .06‘_ .00 l;ox B
—2984.143‘ 2355.065l 4.144 2359.209| 2001.00I 20,12 6.29‘ 2365.50 ! .00 ! 6.00 ! 24.00 ! 8.000 l 24.000| .00 I 0 .0
130.37; ) .0041— ) o "I I - .007; ) .97~|_ 4.1;|— 1‘74—|_ 4.94 _l_.013 o .Oal- .00 ‘QOX

| 1 | |
-2853.770 2355.600 3.951 2359.551 2001.00 21.10 6.92 2366.47 1.70 6.00 24.00 8.000 24.000 .00 [¢] .0
-[- N -I- & T S S e N

10.332 .0041 .go80 .08 5.65 1.87 4.94 .013 .00 .00 BOX

—2843.438| 2355,643 3.935l 2359.577 2001.00I 21.19 6.97 2366.55 1.72 6.00 I 24.00 ! 8.000 24,000 00 0 .0
112.16;1- .0041_l— I ot 1 -l ,008;|_ .98—|_ 5.6;1— 1.88_|‘ 4.94 -l—.013 B .06|_ .00 I;OX

-2731.270 2356.104l 3.752l 2359.856i 2001.00| 22.22 7.67l 2367.52 l .00 l 6.00 ! 24.00 ! 8.000 ! 24.000| .00 | 0 .0

JUNCT ST;I_ .0040 - -l I I -l .009;|— .Od—l— 5.64-l— 2.02 - _I-.OlJ oI .0;‘_ .00 ';OX




FILE: 6952-ULT-13.WSW WS P GW - CIVILDESIGN Version 14.05 PAGE 11
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:1l- 7-2008 Time: 2:26:16

LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;

FILE: 6952-ULT-13.wsw; DATE: NOV-08; BY: VIN NEVADA (D.BERGH}
HRRAARKKRRRR IR R KR Ak kKA KRR RR KRR KRR KRRk KRR kAR A KA R AR AR KRR AR R AR KRR AR AR AR R AR KR A AR KR AR R RN AR AR R AR AR I AR AR AR KA AR AR R AR R AR IR A KRR XK K

Invert | Depth [ Water Q [ vel vel Energy | Super |Critical|Flow Top|Height/|Base Wt] No Wth
Station Elev | (FT) | Elev | (CFS) ‘ {FPS) Head Grd.El. Elev | Depth width |pia.-FT|or I.D. 2L |Prs/pip
L/Elem |Ch Slope | | SF ave]| HF SE Dpth|Froude N|Norm Dp N X-Fall| 2R [Type Ch
***k*****l********* KhkKkhkkhh | khkhkkhdk *******k*|**t****i******* *k*******l***k*** kA hkk Kk | Rk khkhk | KAXdhdk **k****l***k* khkkhhkk

I I I | | o
-2727.270 2356.120  3.560 2359.680 1921.00 22.48  7.85 2367.53  1.93  5.84 24,00  8.000 24.000 .00

13.610 .0044 L0102 .14 5.49 2.10 4.69 .013 .00 .00 BOX
~2713,660 2356.180 3‘537l 2359.717| 1921.00| 22.63 7.95' 2367.67 ! .00 ! 5.84 l 24,00 i 8.000 l 24.000| .00 ! 0 .0
58.486 ) .0041']_ - I -l o .010; ) .63— ) 3.5; ) 2.12_|— 4,80 —|~.013 o .06 . .00 l;ox
—-2655.180l 2356.420l 3.432I 2359.852‘ 1921.00| 23.32 8.44 2368.30 ! .00 l 5.84 ! 24.00 ! 8.000 ! 24.000I .00 ! o .0

TRANS STgl_ .0500 -l ! oI a ol - .008;I~ .82—1_ 3.43-'_ 2,22 oI _l_,013 I ~2.8;|— .00 I}_30X
—2555.180| 2361,420 3.862‘ 2365.282' 1921.00| 16.55 4A25| 2369.54 ! .00 ! 5.20 1 38.49 ! 7.000 24.000‘ 2.00 ! 0o .0
735.29; ) .0051—|- o I - o .0056 i 3.66_ ) 3.8; ) 1.68- ) 3.86 —l_.013 I -2.85 ~2.00 ;RAP
-1819.884 2365.174| 3.917| 2369.091| 1921.00| 16.26 4,10 2393.19 ! .00 l 5.20 ! 38.71 l 7.000 ! 24.000’ 2.00 [ 0 .0
393.02; ) .0051N‘- I o oI s .004; ) 1.78_ ) 3.9;l— 1.64_‘_ 3.86 —I_.013 e »2.8; _2,00 I;RAP
—1426.860l 2367.1801 4.065| 2371.245l 1921‘00| 15,50 3,73 2374.98 l .00 ! 5.20 I 39.30 ! 7.000 ! 24.000| 2.00 ! 0 .0

TRANS ST; ) .0l40 - - -l o o .0041 i ,87~ ) 4.06—l_ 1.54 -l —I—.013 - —6.2; —2.00 i’;‘RAP
~1217,090| 2370,120 3.005| 2373.125| 1921.00I 13.46 2.81I 2375.94 I .00 i 3.75 ! 52,00 ! 7.000 | 52.000| .00 ! o .0
TRANS ST; ) .0136 " o o ol o .004; ) .66~ ) 3.01—1_ 1.43 I ) —.013 o .06 ) .00 ;ECTANG
-1078.920 2372.000 2.003I 2374.003I 1921.00I 12.97 2.61I 2376.62 ! .00 ' 2.76 t 73,92 ! 7.000 ! 73‘920| .00 0 .0
WALL E)—(I';‘ o o oI s o o I oI - o o o I-
~1078.920 2372.000I 3.'747I 2375.747| 1921.00| 10.59 1.74I 2377.49 ! .00 ! 3.75 ! 52,00 ! 7.000 ! 52.000l .00 ! o .0
JUNCT ST; ) .0000 o o - - I ,000; i .00- ) 3.75— ) 1.00 o ) _.013 o .06 ) .00 ;ECTANG

———————————————————— WARNING - Junction Analysis - Change in Channel Type —---=w=smmwemne
FILE: 6952-ULT-13.WSW WS PGW -~ CIVILDESIGN Version 14,05 PAGE 12
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11- 7-2008 Time: 2:26:16

LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-13.wsw; DATE: NOV~08; BY: VIN NEVADA (D.BERGH)
KA KK R KRAK KRR KK AR KA RAKER AR KRR I A AR KRR KK A KRR I AR R RAK R KA A AR AR KRR AR R KRR A KRR A RRA AR IR AN ARIR AR AR RAH AR KRAKIAR AR AR KRR A KRR Ak AR AKRARK

Invert | Depth water | Q | vel vel Energy | Super |Critical|Flow Top|Height/|Base Wt | |No wth
station Elev | (FD) Elev | (cps) | (¥PS) Head Grd.El.| Elev | Depth width |pia.-Frlor I.D.| 2L |Prs/Pip
L/Elem |Ch Slope | | SF Ave] HF SE Dpth|Froude N|Noxrm Dp | "N" x-Fall| 2R [Type Ch

KhRKAKRKRKE *********l******k*'*ﬁ**kﬁk*klk********'*****k*'**k**** KKk AKKARK | R KA KKK **k*****I*****k**i******kI****kk*'i**kk [*******

| i | | |

-~1078.920 2372.000 5.254 2377.254 938.00 3.91 .24 2377.49 .00 2.28 51.00 5.000 51.000 00 3 1.¢
80.84; ) .0037_ ) o o - o .000; ) .04~ ) S.Z;I_A .32—|~ 2.10 —I—.013 o .05 ) .00 IgOX

-998,071 2372.298| 5.0001 2377,298I 938.00[ 3,91 .24| 2377.54 ! .00 ! 2.28 l 51.00 ! 5.000 ! 51.000’ .00 ! 3 1.0
62.251 ) .0037_I_ "I " - - .000; ) .02—‘— 5.06‘- .32_|_ 2.10 —I—.013 - .06I~ .00 l;ox

~935.820 2372A5271 4.766I 2377.293l 938.00| 4,10 .ZGI 2377.55 ‘ .00 I 2.28 ! 51.00 ! 5,000 l Sl.OOOl .00 l 3 1.0
59.12; ) .0037— ) I I - o .0005 ) .02_ ) 4.7; i .34—1— 2.10 ) _.013 I .Oaln .00 |;0X

———————————————————— WARNING - Flow depth near top of box conduif ——ew--m--eecccnnn——-

I | I
-876,694 2372,745 4.545 2377.289 938.00 4.30 .29 2377.58

-0
56.116 ) .0037~ ) s -l o o .000; ) .OZ- )
———————————————————— WARNING - Flow depth near top of
—820.584| 2372.952| 4.333| 2377.285I 938.00| 4.51 .32 2377.60 .00 2.28 51.00 I 5.000 ! 51.000 .00 3 1.0
4,93; ) ,0037~ ) o o o o .000; ) .00— ) 4.3;'- .39‘|~ 2.10 ) ~.013 s .OBI_ .00 |);ox
-815.650! 2372.970 4.315| 2377.285| 938.00| 4,53 .32| 2377.60 ! .00 ! 2.28 ! 51.00 ! 5.000 ! 51.000I .00 ! 3 1.0

|- - -I- -- e T e S N CH CE

BRIDGE ENTRANCE

rwER

{-;.




——

FILE: 6952-ULT-13.WSW WS PGW- CIVILDESIGN Version 14.05
Program Package Serial Number: 1513

WATER SURFACE PROFILE LISTING

LAS VEGAS WASH ~ RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;

HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;

FILE: 6§952-ULT-13.wsw; DATE: NOV-~08; BY: VTN NEVADA (D.BERGH)
Ak hh Rk R A KAk AR ARk R R KR A AR KK KRR KRRk Rk kKRR A KR KRR KRR AR KRR KRR AR AR KRR AR RARRA KRR KRR AR RK AR AR AR AR R KA RR KR I AR KRR AR IR ERRARRE Hhhhkhh*

PAGE 13

pate:11- 7-2008 Time: 2:26:16

| Invert | Depth | water | Q | vel Vel | ®Energy | Super |Critical|Flow Top|Height/|Base Wt| |Ne wth

station | Elev | (FT} | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | width [Dia.-FT|or I.D.| 2L |Prs/pip
~{- . -|- -] - _I_ _|_ i N -~ -~ - -|- -|- - -

L/Elem |Ch Slope | SF Ave HF |SE Dpth|Froude N|Noxm Dp | *N* | X-Fall| ZR |Type Ch

**k***k*k‘kkk*tk*k*I*kkk*ik*l**k*tkkt*‘tt***k*k*‘k***kk*|***k***|*kkkk**k*‘**kkk**lik*kk*kkl**kk*wi*I***k*kklk**k*k*l***kk lktk****

| |
-815.650

2372.970 4,398 2377.368 938.00 4.18 .27 2377.64 .00
WALL E&T;ANCE I o o s —l— “l— o "I
—815.650| 2372.970 4,793 2377.762| 938.00| 1.97 .06| 2377.82 l .00
22.08; i .0089~'— o "I I - .000;|— .OlH|~ 4.7; i
—793.565I 2373.167 4.597l 2377.763| 938.00l 2.07 .07| 2377.83 ! .00
21.29;'_ .0089—|_ - oI - I .OOO;I_ A01_|‘ 4466|-
~772.266 2373.356 4.408| 2377.764| 938.00{ 2.17 .07l 2377.84 ! .00
20.546 i .0089— i -1 "I " -l .000; ) .01—1— 4441 )
~751.726 2373.539| 4,226l 2377.766| 938.00l 2.27 .08 2377.85 l .00
19A80; i .0089~ i o o "I " .000; ) .01‘|~ 4.2;|-
—731.917l 2373.716l 4.051l 2377.767| 938.001 2.38 .09 2377.86 ! .00
19.10; i .0089—|_ o oI " I .000; i .Ol_l_ 4.0; )
—712.812| 2373.886| 3.883l 2377,769| 938.00l 2.50 .10 2377.87 ! .00
12481;l~ .0089—|~ o I a -l .000;‘_ .01—1- 3.85|—
~700.000| 2374.000 3.77ll 2377.'771l 938.00l 2.58 .10| 2377.87 1 .00

-1- - |- S R -l

2.19 51.
..‘_
|
1.53 113
_l_
17 1
i
1.53 112
_|~
18 1
!
1.53 111
_l~
19 1
!
1.53 110
21 1
!
1.53 109
_l~
22 1
|
1.53 108
_|_
24 1
|
1.53 107

| |
00 5.000 51.000 .00 0 .0

I o _|_ |_
.16 l 8.000 854000l 3.00 ‘ Q .0
.75 _|_.033 _l— .06|M3.00 l;RAP
.58 l 8.000 85.000| 3,00 | 0 .0
.79 ~l_‘033 —I_ .061—3.00 ‘;RAP
.45 l 8.000 85.000l 3.00 ' 1] .0
a5 TV eV a0 emae
.36 l 8.000 85.000l 3.00 i 0 .0
.15 —|’.033 _l~ .06‘_3‘00 l’;‘RAP
31 ‘ 8.000 85.000| 3.00 l Q0 .0
75 ﬂl—.033 s .06 —3.00 l;RAP
.30 l 8.000 85A000| 3.00 I 1] .0
.75 _l_.033 -|— .06‘_3.00 ';RAP
.62 l 8.000 85.000l 3.00 I 4] .0

S N R




November 11, 2008 HYDRAULICS SUMMARY - 100% DESIGN - (Ultimate Design Condition - Trunkline with Trunkline Peaking) Wo #6852

Values in English Units Las Vegas Wash - Middle Branch; Rainbow Storm Drain; 6952-ULT-13.WSW; n = 0.013 By: D.Bergh
WSPGW STATION REMARKS DELS;‘;VN DE;_T(:*W‘)F VI?ILEAF;_E’ "‘2{';57 VELOGITY HG.L. EG.L. C“T':{':,'EE" WIDE'I"\D-ISIEI A - SSL'C'))F',EE ;'&%‘2\' P;ﬁ;ﬁz,‘ TOP WIDTH ;ﬁ;‘égi A’:ﬁ;‘f’? ::;\GES :f;fs, W:RA(:II;EII” CCREEJ',J, MIN' win waLL HT xffm; ACTUAL FB FB CHECK RESOLUTION
-7+00.00 SYSTEM HEADWORKS 938 3771 3771 2374.00 2,58 237177 2377.87 TRAP 85 3 363,57 108,85 107.63 0.25 0.60 437 8,00 4,28 oK NA
«7+00,00 BEGIN TRAP CHANNEL AT GOLF COURSE 938 3. 377 2374.00 258 2377.17 2377.87 TRAP 85 3 363,57 108.85 107.63 0.25 0.60 4.37 8.00 4,23 OK NA
0.89% ’ ’
-8+15.65 END TRAP CHANNEL; WALL ENTRANCE 938 4.793 4.793 2372.97 1.97 2377.76  2377.82 TRAP 85 0 476,14 94.59 " 85.00 0415 . 0.56 5.35 8.00 3.21 oK NA
-8+15.65 BRIDGE ENTRANCE; BEGIN RCB; GB 938 4.315 4318 2372.97 4,53 2377.29 2377.60 RCB 48 0 207,06 56.63 48.00 0.38 0.82 5143 5.00 0.69 FiX WALL HEIGHT NA
0.37% i
-10+78.92 END RGB; WALL EXIT 938 " 5,254 5.254 237200 3.91 2377.25  2377.49 RGB 48 0 239,90 58.51 48.00 0.31 0.74 5.99 5.00 -0.25 FIX WALL HEIGHT NA
-10+78.92 BEGIN CONFLUENGE STRUGTURE; GB 1921 3.747 3.747 2372.00 10.59 2375.75  2377.49 RECT 73.92 0 181.40 81.41 73.92 149 1,41 5.16 7.00 3.25 oK NA
1.36%
12417.09 END CONFLUENGE STRUCTURE 1921 3,005 3.005 237012 1346 237313 2375.94 RECT 52 0 142,72 68.01 52,00 1.43 149 - 449 7.00 4.00 oK NA.
- -12+17.09 BEGIN TRANSITION STRUCTURE 1921 3.005 3.005 2370.12 13.46 237313 2375.94 RECT 52 0 142.72 58.01 52,00 1.43 1.49 4.49 7.00 4,00 OK NA
1.40%
14+26.86 END TRANSITION STRUCTURE 19821 4.065 4.065 2367.18 15.50 2371.25  2374.98 TRAP 24 2 123.94 42.18 40.26 1.56 1,62 5.68 7.00 2.94 OK NA
14+26.86 BEGIN TRAPEZOIDAL CHANNEL; GB 1921 4,085 4.065 236718 16.50 237125 237498 TRAP 24 2 123,94 42.18 40.26 1.56 1.62 5.68 7.00 2.94 oK NA
0.51%
-26+55,18 END TRAPEZOIDAL CHANNEL 1921 3.862 3.885 2361.42 16.55 2365.28 2369.54 TRAP 24 2 116.07 41.27 39.45 1.70 1.65 5.51 7.00 3.14 OK NA
-265+55.18 BEGIN TRANSITION STRUCTURE; GB 1921 3.862 3.885 2361.42 16.55 2365.28 2369.54 TRAP 24 2 116.07 41.27 39.45 1.70 1.65 5.51 7.00 3.14 OK NA
5.00% ' )
-26+456.18 END TRANSITION STRUCTURE 1921 3.432 3.564 2356.42 23,32 2359,85 2368.30 RCB 24 0 82,38 30.86 24.00 222 1.88 531 8.00 457 oK NA
~26+55,18 BEGIN 24' X 8' RCB; GB 1921 3.432 3.564 2356.42 23.32 2359.85 2368.30 RCB 24 0 82.38 30.86 ’ 24,00 '2.22 1.88 5.31 8.00 457 NA NA
0.41% )
-27+13.66 1921 3.537 3,651 2356.18 22.63 2359,72 2367.67 RCB 24 0 84,89 31.07 24,00 212 1.86 5.40 8.00 4.46 NA NA
-27+13,66 PC 1921 3.537 3.651 2356.18 22.63 235972 2367.67 RCB 24 0 84.89 31.07 24,00 242 40.00 200 1.909 1.86 7.31 8,00 255 NA NA
' 0.44%
-27+27,27 48" RCP LATERAL 1921 3.560 3.670 2356.12 22,48 2359.68 2367.53 RCB 24 0 85.45 31.42 24,00 210 1.86 5.42 8.00 4.44 NA NA
-27+31.27 2001 3.752 3.849 2356.10 22,22 2359.86 2367.52 RCB 24 0 90.05 31.50 24.00 2.02 1.86 5.62 8.00 4.25 NA NA
) 0.41% ‘
-28+453.77 ) PT ' 2001 3.935 4.000 2355,60 21.10° 2359.54 2366.45 RCB 24 0 94.83, 31.87 24.00 1.87 40.00 200 1.659 1.83 7.43 8.00 2.41 NA NA
" -28+63.77 2001 3.935 4,000 2356.60 21.10 2359.54 2366.45 RCB 24 0 94,83 31.87 24.00 1.87 1.83 5.77 8.00 407 NA NA
0.41% )
-31+00.00 30" RCP LATERAL 2001 4.296 4.308 2354.59 19.41 2350.57 2356.42 RCB 24 0 103.09 32.59 24.00 1.65 1.79 6.08 8,00 3.70 NA NA
-31+02,50 2025 4.844 4.844 235458 18,97 2350.55 2356.14 RCB 24 ] 106.76 33.69 24.00 1.59 1.80 6.65 8.00 3.16 NA NA
0.41%
-34+05,95 30" RCP LATERAL 2025 4.718 4,718 2353.34 17.89 235057 2355.54 RCB 24 0 113.24 33.44 24.00 145 1.76 6.47 8.00 3.28 NA NA
-34+08.45 2040 4.844 4,844 2353.33 17.55 235055  2355.33 RCB 24 0 116.24 33.69 24.00 1.41 174 8.32 8.00 3.16 NA NA
0.41%
-40+82,79 48" RCP LATERAL 2040 5.009 5.009 2350.57 16.97 2350.57 2355.04 RCB 24 .0 120.21 34.02 24.00 1.34 1.73 6.73 8.00 2,99 NA NA
-40+86.79 2063 5.271 5,271 2350.55 16.31 2350.55 2354.68 RCB 24 0 126,49 34.54 24,00 1.25 1.71 8.71 8,00 273 NA NA
0.41%
-41+38.62 2063 5.235 5,235 2350.34 16.42 2355.58 2359.76 RCB 24 0 125,64 34.47 24.00 1.26 1M 8.70 8.00 277 NA NA
-41+38.62 PC 2063 5.235 5,235 2350.34 16.42 ) 2355.58 2359.76 RCB * 24 1] 125.64 34.47 24.00 1.26 17.00 116 4.732 1.79 8.68 8,00 1.03 NA NA
0.43%
-41+73.49 PRC 2063 5.202 5.202 2350.19 16.52 2355.39 2359.63 RCB 24 0 124.88 34.40 24.00 1.28 17.00 116 1.754 1.72 8.67 8.00 1.04 NA NA
41473.49 PRC 2063 5.202 5.202 235019 16.62 2355.39  2359,63 RCB 24 [} 124,88 34.40 24.00 1.28 17.00 116 1.754 1.72 #REF! 8.00 1,04 NA NA
: 0.40% '
-42+08.35 PT 2063 5.188 5.188 2350,05 16.57 235524  2359.50 RCB 24 0 124,50 34.38 24.00 1.28 7.00 116 1.764 1.72 6.91 8.00 1.05 NA NA
-42+08.35 2063 5.188 5.188 235005 16.57 2355.24 2359.50 RCB 24 0 124,50 34,38 24,00 1.28 1.72 6.91 8.00 2.81 NA NA
' 0.41%
58+53.56 DUAL 14" X 23" HERCP LATERAL : 2063 5.044 5.044 2343.30 17.04 234834 2352.85 RCB 24 0 121,07 34,09 24.00 1.34 1.73 6.77 8.00 2.96 NA NA
-58+55.94 N 2102 5.204 5.204 2343.29 16.83 2348.49 2352,89 RCB 24 0 124.89 34.41 24.00 1.30 1.73 5.93 8.00 2,80 NA NA
0.41%
61+35.81 DUAL 24" X 38" HERCP LATERAL 2102 5.144 5.144 2342.14 17.03 2347.28  2361.79 RCB 24 0 12343 34.29 24.00 1.32 173 6.88 8.00 2.86 NA NA
-61+39.85 2187 5.740 5.740 234213 15,87 2347.87 2351.78 RCB 24 0 137.81 35.48 24.00 147 1.7 7.45 8.00 2.26 NA NA
0.38%

-62+80.62 HYDRAULIC JUMP 2187 5.590 5.590 2341.60 16,30 2347.19 2351.31 RCB 24 0 13447 35.18 24.00 1.21 1.72, 7.3 8.00 241 NA NA
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November 11, 2008

Values in English Units

HYDRAULICS SUMMARY - 100% DESIGN - (Ultimate Design Condition - Trunkline with Trunkline Peaklng)

Las Vegas Wash - Middie Branch; Rainbow Storm Drain; 6952-ULT-13.WSW; n = 0.013

WO # 6952

By: D.Bergh

-62+80.62 2187 7.207 7.207 2341.60 12,64 2348.81 2351.29 RCB 24 0 173.02 38.41 24,00 0.83 2,98 10.19 8.00 0.79 NA NA
0.38%

-63+28.00 29" X 45" HERCP LATERAL 2187 . 7.504 7.504 2341.,42 12,14 2348.92 2351.21 RCB 24 0 ) 180,16 39.01 24,00 0.78 2,79 10.29 8,00 0.50 NA NA

-63+31.00 2262 6.510 6.510 2341.41 14,48 234792 2351.18 RCB 24 0 166,22 37.02 24.00 1.00 1.68 819 8,00 1.49 NA NA
' 0.45%

-64+65,36 36" RCP LATERAL 2262 5.677 5.677 2340.80 16.60 2346.48 2350.76 RCB 24 0 136,27 35.35 24,00 1.23 1.74 7.42 8.00 2,32 NA NA

-64+68.35 2282 6.034 6,034 2340.79 16,79 2346.82 2350.69 RCB 24 /] 144.52 36.07 24,00 1.13 1.72 7.75 8.00 1.97 NA NA
0.42%

-66+00,00 END 24' X 8' RCB 2282 5.719 5719 2340,24 16.63 2345,96 2350.25 RCB 24 1] 137.22 35.44 24.00 1.23 1.74 7.46 8.00 2,28 NA NA

~66+00.00 BEGIN TRANSITION STRUCTURE 2282 5.719 5.719 2340.24 16.63 2345.96 2350,25 RCB 24 0 137.22 35.44 24,00 1.23 1.74 7.46 8.00 2,28 NA NA
0.38%

-66+18,22 END TRANSITION STRUCTURE 2282 6.500 6.500 234017 14,63 2346.67 2349,99 RCB 26 0 155,98 39.00 26.00 1.05 1.68 112 9,00 -0.44 NA NA

-66+18,22 BEGIN 2 - 13' X 9' RCB 2282 6.500 6,500 2340.17 14,63 2346.87 2349.99 RCB 26 4 155,98 39,00 26.00 1.05 1.68 8.18 9.00 2,50 NA NA
1.68%

—66}23.76 2282 6,033 6.033 2340.08 15,76 2346.11 2349.97 RCB 26 0 144.80 38.07 26.00 118 1.72 10,69 9.00 2.97 NA NA

-66+23.76 2282 6.033 6,033 2340.08 15,76 234611 2349.97 RCB 26 0 _144.80 38.07 26,00 118 1.72 7.78 9.00 297 NA NA
1.67%

-66+49.40 2282 5.433 5.433 2339.65 17.50 2345.08 2349.84 RCB 26 0 130.40 36,87 26.00 1,38 1.77 7.20 9,00 3.57 NA NA

-66+49.40 PC 2282 5.433 5,433 2339.65 17.50 2345.08 2349.84 RCB 26 L] 130,40 36.87 26.00 1.38 53.00 87 1.263 1.77 7.38 9.00 2,30 NA NA
1.68%

-67+29.51 60" RCP LATERAL 2282 4.755 4777 2338.30 20,00 2343.08 2349.27 RCB 26 0 114,10 35.51 26,00 1.68 1.84 6,60 9.00 4,25 NA NA

-67+34.61 2386 5.346 5,346 2338.22 18.59 2343.57 2348.93 RCB 26 ] 128.29 36.69 26.00 1,47 1.81 7.16 9.00 3.65 NA NA
0.22%

-67+86.22 PT 2385 5,588 5,586 233811 17.79 2343.69 234861 RCB 26 0 134.06 37147 26.00 1.38 37.00 87 2.937 1.79 7.38 9.00 0.48 NA NA

-67+86.22 2385 5,586 5.586 2338.11 17.79 2343.69 2348.61 RCB 26 0 134.06 3717 26.00 1.38 1,79 7.38 9.00 341 NA NA
0.36%

-72+11,94 2385 6.715 6.715 2336.58 14,80 2343.29 2346.69 RCB 26 [] 161,15 39.43 26,00 1.05 1,70 8.55 #REF! #REF! NA NA

<72+11.94 PC 2385 6.715 6.715 2336,58 14,80 2343.29 2346.69 RCB 26 0 161.15 39.43 26.00 1.05 2,00 1250 0.141 1,70 8.55 #REF] #REF! NA NA
0.31%

-72+451.42 PT 2385 6.721 6.721 2336.45 14.79 234318 2346.57 RCB 26 0 161.26 39.44 26,00 1.05 2.00 1250 0141 1.70 8,56 6.00 -0.86 NA NA

-72+51.42 2385 6.721 6.721 2336.45 14.79 2343.18 2346.57 RCB 26 0 161,26 39.44 26.00 1.05 1.70 842 6,00 -0.72 NA NA
0.36%

-78+12.13 2385 6.720 6.720 233442 14,79 234114 2344.53 RCB 26 1] 161.26 39,44 26.00 1,05 1.70 8.42 6.00 -0.72 NA NA

~-78+12.13 PC 2385 6.720 6,720 2334.42 14.79 234114 2344.53 RCB 26 1] 161.26 39.44 26,00 1,05 2,00 1250 0141 1.70 8.56 6.00 -0.86 NA NA

0.36% V

-78+23.27 HYDRAULIC JUMP 2385 6.711 6.711 2334.38 14.81 2341.09 2344.49 RCB 26 0 161.04 39.42 26,00 1.05 1.70 8,55 6.00 -0.85 NA NA

~78+423,27 2385 6.744 6,744 233438 14.73 234112 234449 RCB 26 0 161.91 39.49 26,00 1.04 1.70 8.44 6.00 -0.74 NA NA
) 0.36%

-78+52.06 PT 2385 6.885 6.885 2334.27 14.43 2341.16 2344.39 RCB 26 0 165.28 39,77 26,00 1.01 2,00 1250 0,142 1.69 8.57 6.00 -0.89 NA NA

~78+52.06 2385 6.885 6.885 2334.27 14.43 2341.16 2344.39 RCB 26 0 165,28 39.77 26.00 1.01 1.69 8.57 6.00 -0.89 NA NA
0.34%

-94+24.48 60" RCP LATERAL 2385 8.815 8.815 2328.97 11,27 2337.79 2339.76 RCB 26 0 211,62 43,63 26,00 0.70 2.47 11.29 9.00 0.19 NA NA

-94+24.48 2367 7.209 7.209 232893 15.24 2336.14 2339.75 RCB 26 0 155,31 40.42 26.00 1.10 1.74 8.95 9.00 1.79 NA NA
0.35%

-95+19.61 END 2-13'X 9'RCB 2367 7.206 7.206 2328.60 15.25 2335.81 2339.42 RCB 26 0 155,21 40.41 26,00 1.10 1.74 8,94 9.00 1.79 NA NA

-95+19.61 BEGIN TRANSITION STRUGTURE 2367 7.206 7.206 2328,60 15.25 2335.81 2339,42 RCB 26 0 155.21 40.41 26.00 1.10 1,74 8.94 9.00 1.79 NA NA
3.90%

-85+69,61 END TRANSITION STRUCTURE 2367 5172 5,238 2326.65 21.24 2331.82 2338.83 RCB 26 0 111.44 36.34 26.00 1.81 1.92 7.09 9.00 3.83 NA NA

-95+69.61 - BEGIN 24' X 8' RCB; 48" RCP LATERAL 2761 6.125 6.125 2326.65 18.78 _2332.78 2338.25 RCB 26 0 147.02 38.25 26.00 1.39 1.86 7.98 8,00 1.88 NA NA
0.44%

-109+54.48 2761 5.551 5,553 2320.51 20,72 2326.06 2332.73 RCB 26 1] 133.26 37.10 26,00 1.61 1.92 7.47 8,00 2.45 NA NA

-109+54.48 48" RCP LATERAL 2885 6.692 6,692 2320.51 17.96 2327.20 2332.21 RCB 26 1] 160.63 39,38 26,00 1.27 1.85 8,54 8.00 1.31 NA NA
0.34%

-120+99.48 2885 7.064 7.064 2317.04 17.02 2324.10 2328.60 RCB 26 0 169.51 40,13 26,00 147 1,82 8.88 9.00 1.94 NA NA

~120+99.48 GB 2885 7.064 7.064 2317.04 17.02 2324,10 2328.60 RCB 26 0 169.51 40.13 26.00 147 1.82 8.88 8,00 0,94 NA NA

2.60% )

~121+19.48 2885 6.236 6.236 2316,52 19.28 2322.76 232853 RCB 26 0 149.64 38.47 26.00 1.42 1.89 8.12 8.00 4.76 NA NA

11/11/2008 v n nevada Drainage Design Notebook

Y

[t

KT

T




November 11, 2008

Values in English Units

HYDRAULICS SUMMARY - 100% DESIGN - (Ultimate Design Condition - Trunkline with Trunkline Peaking)
Las Vegas Wash - Middle Branch; Rainbow Storm Drain; 6952-ULT-13.WSW; n = 0.013

WO #6952

By: D.Bergh

-121+19.,48 48" RCP LATERAL 2958 7.181 7.151 2316,62 17.22 2323.67 2328,28 RCB 26 0 171.60 40.30 26.00 1.18 1.83 8.98 8.00 0.85 NA NA
’ 0.31%

-146459.48 2955 7.132 7182 2308.66 17.26 2315.79 2320.42 RCB 26 0 174.21 40.26 26,00 119 1.83 8.96 8,00 0.87 NA NA

-146+69.48 GB 2955 7132 7132 2308.66 17.26 231579 232042 RCB 26 [} 174,21 40.26 26.00 119 1.83 8.96 8.00 0.87 NA NA
1.38%

-147+09.48 2955 8.27 6.271 2307.97 19.63 231424 232022 RCB 2 0 160,53 38.54 26.00 1.44 190 8.18 8.00 1.73 NA NA

-147+09,48 2955 6.271 6.271 2307.97 19.63 231424 232022 RCB 26 0 150,53 38.54 26.00 1.44 1.90 8.18 8.00 173 NA NA
° 0.43%

A71403.48 END 24' X 8' RCB 2955 6.356 6.356 2297.65 19.37 230401  2309.83 RGB 26 0 152,56 38.71 26,00 1.41 1.90 8.25 8.00 1.64 NA NA

-171409.48 BEGIN TRANSITION STRUCTURE 2955 6,356 6.356 2297.65 19.37 2304.01 2309.83 RCB 26 0 1562.56 38,71 26,00 1.41 ) 1.90 8.25 8.00 1.64 NA NA
0.45%

A71429.48 END TRANSITION STRUCTURE 2956 - 5540 5,640 2207.56 20,51 230310  2300.63 RCB 26 0 144,08 37.08 26.00 1.54 1,81 7.45 8.00 2.46 NA NA

-171+29.48 BEGIN 28,25' X'8' RCB 2955 5,540 5.540 2297.58 T 20,51 2303,10 2309.63 RCB 26 0 144,08 37.08 26.00 1.54 1.91 7.45 8.00 246 NA NA
0.40%

171+39.48 END 28.25' X 8' RCB 2955 5.566 5,666 229752 2042 230309 2309.56 RCB 26 0 144.71 3713 26.00 1,53 1.9‘i0 7.47 8,00 2,43 NA NA

-171+39.48 SYSTEM OUTLET 2955 5.566 5,566 2297.52 20,42 2303,09 2309.56 RCB 26 0 144,71 3713 26,00 1.53 1.90 7.47 8.00 2,43 NA NA

Notes:

(1) Depth with air entrainment, y*ly = 0.906(e)**'® (Fr>= 1.60; y* =y, Fr < 1.60), See WASURO User’s Manual (Draf), US Army Corps of Engineers Los Angeles District, July 1985,
(2} To be calculated in the future,

(3) For supercritical flow, Fp = 1+0.025V(Y"); for subcritical flow, FB = 0.5+V?/2g. See Hydrologie Criteria and Dralnage Design Manual, CCRFCD, 1999,
(4) Super-Elevation = C * (V** Tw) /(g * ); C = 1, V = Mean Channel Velocity, Tw = Top Width of Channel, r = Radius of Curve, g = gravity constant
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MPU Alignment,
Ultimate Conditions
Mainline Peaking
File: 6952-ULT-15.wsw
n=0.015
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T1
T2
T3
50

LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-15.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)
~-17139.48 2297.52 12

REM A A& kokokd ok ks kkok Rk ok Rk h ok dh kAR AR AR R AR Ak k Rk h ok ok kR kR ARk Rk Rk kK ok h ke kR KKk kA K kKA AR KRR AR AR A kR

REM END VIN DESIGN

REM A*KKKKARKKKKARKARRRARARARK AR KK AR KA AR KRR KRR KRNI KRR KRR AR KA KK AR KRR KRR KRR AR AR AR KRR AR Rk k&

R
R
T8

-17139.48 2297.52 12 .015
~17129.48 2297.56 12 .018
-17109.48 2297.65 10 12 .015
~14709.48 2307.97 10 .015
-14659.48 2308.66 10 .015
-12119.48 2316.52 10 .015
-12119.48 2316.52 10 11 .015 70.0 2318.520 90.0 .000
~12099.48 2317.04 10 015
-10954.48 2320.51 10 .015
-10954.48 2320.51 10 14 .015 124.0 2322.510 90.0 .000
-10934.48 2321.33 10 .015
-9569.61 2326.65 10 .015
~~9569.61 2326.65 10 14 L0158 124.0 2328.650 90.0 .000
-9519.61 2328.60 8 .015

REM # %k Ak kkkhkkkk ok dk ki ok kR Rk ko ko k ke kKK AR A KRR Rk kA Rk ke kK ki ok kdd hk Rk kXA R AR AR AR Rk

REM END LOUIS BERGER DESIGN, BEGIN VTN DESIGN AT ELKHORN AND TORREY PINES;: Q=2637
RIEM AAKRA Rk AR R AR R KRR R R KA R KA R R AR IR R AR ARRRKA AR RRAKRRRAKRAR AR ERR KRR KRR KR AR KRR AR KKK

=

-9429.48 2328.93 8 .018
-9424.48 2328.97 8 9 .015 252.00 2328.97 90
~-7852.06 2334.274 8 .015
-7812.13 2334.418 8 .015 -2.00
-7251.42 2336.433 8 .015
-7211.94 2336.575 8 .015 2.00
-6786.22 2338.108 8 .015
~-6734.51 2338.22 8 .015 37.00
-6729.51 2338.30 8 14 .015 103.00 2338.22 -57
-6729.51 2338.30 8 .015
~66492.40 2339.64% 8 .015 53.00
-6626.76 2340.027 8 .015
~-6623.76 2340.08 8 .015

REM **hkkhok sk dhdidk ok sk k kAR R AR AR kAR Rk ok kR Rk ok kK X Rk kA Kk kR A KRRk Rk A AR A kAR A AR AR KK KRR KKK R KRR

REM END VTN DESIGN, BEGIN LOUIS BERGER DESIGN AT RAINBOW AND ELKHORN
REM Ak hk ok kR Ak R Rk kR AR KRR AR Ak KRR AR H AR AR KK A AR KRR AR KKK AR AR KR AR KA KR KRR AR KK KRR AR A KKK

-6618.22 2340.17 8 .015

-6600.00 2340.24 1 8 .015

~6468.35 2340.788 1 .015

-6465.35 2340.80 1 2 .015 19.97 2341.13 -80.0
-6331.00 2341.41 1 .015

~6328.00 2341.42 12 L0135 75.06 2341.80 -390
~6139.85 2342.13 1 .015

£6135.81 2342.14 118 .015 85,01 2342,21 -90
~5855.94 2343.29 1 .015

~5853,56 2343.30 117 .015 38.96 2343.53 -90
-4208.35 2350.05 1 .015

~4173.49 2350.19 1 .015 ~17.00
~4138,.62 2350.34 1 .015 17.00
-4086.79 2350.55 1 .015

~4082,79 2350.57 i3 .015 22.96 2352.07 ~-90
-3408.45 2353.33 1 .015

~-3405,95 2353.34 118 .015 14.75 2354.84 -90
-3102,50 2354.58 1 .015

-3100.00 2354.59 118 .015 24,29 2356.09 ~-90
-2853,77 2355.60 i .015

~2731.27 2356.104 1 L0156 -36.00
~-2727.27 2356.12 13 .015 80.00 2358.51 ~50
-2713.66 2356.18 1 .015 ~4.00
-2655.18 2356.42 1 .015

~2555.18 2361.42 4 1 .015

-1426.86 2367.18 4 .015

REM K A&k hk ok k kR kR ok KRR Ak R KA Rk R A AR KKk Ak R R R KR Ak Rk Rk k kR Rk kA kAR AR AR KRR AR KRR KRR R KR KKK ARk

REM REQUIRED TRANSITION LENGTH = 15 x DELTA BW = (52 - 24)/2 = 210'
REM K%k ko kkdok sk S kok ks ok ok ok ok ko ok AR Rk ok R AR R KR R KK Kk o K K R R R R

~1217.09 2370.12 5 4 .015
-1078.92 2372.00 19 5 .015

~1078.92 2372.00 5 .015

-1078.92 2372.00 6 13 .015 983.00 2372.03 0.00
-815.65 2372.97 6 .015

-815.65 6

~815.65 7

-700.00 2374.00 7 .033

REM AR kKA R R KKK RKAKK KKK Rk h ko kAR Rk R KAk Rk R Ik h kR AR AR KRR ARk KRR K AR R R AR KA R KRR AR AR AR

REM BEGIN VIN DESIGN, GRAND TETON AND GOLF COARSE
REM Ak h AR Ak kKR AR R AR A RKRKK KKK KA KK AR R IR AR A AR AR KR AR KA KRR A KRR KRR AR AR AR KRR Ak khkkh ok hhkhkk

~700.00 2374.00 7 .033

i3 0 .000 8.000 24,000

2 4 1 .000  3.000

3 4 1 .000  4.000

4 1 0 .000 7.000 24.000 2.000 2.000 -2.88
5 2 0 .000  7.000 52.000 ~-6.24
6 3 3 1.000 5.000 51.000

7 1 0 .000 8.000 85,000 3.000 3.000

8 3 1 2.000 9.000 26.000

9 4 1 .000  5.000

10 3 0 .000  8.000 24.000

i1 3 o0 .000 4.000 6,000

12 3 1 2.250 8.000 28.250
13 3 1 1.000 5.000 25.000

4 4 1 .000 4.000

15 2 © .000 8.000 24.000

17 4 1 .000 1.500

18 4 1 .000 2,500
9 2 0 .000 7.000 73.920

938.000 .0
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FILE: 6952-ULT-15.WSW WS P GW- CIVILDESIGN Version 14.05 PAGE 1
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11- 7-2008 Time: 2:21:49
LAS VEGAS WASH - RAINBOW STORM DRAIN; 90% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-1%,wsw; DATE: JULY-08; BY: VIN NEVADA (D.BERGH)
KRR TR KRR AR A AR R KRR KRR AR A RN AR R A AR AR AR R AR R AR R AR AR R A AR AR R A AR A KA AR R KRR AR AR R R A AR A AR AR AR AR AR AR AN AR R KRR F AR R KRR R R AR R AR A KRk Ak Ak khk kK
Invert | Depth | water | Q | vel vel | Energy | Super |Critical{Flow Top|Height/|Base Wt| |No wWth
Station Elev (FT) Elev | (cFs) | (FPS) Head { Gra.gl.| Elev | Depth | width {Dia.-FT|or I.D.| 2L |Prs/pip

X—Fall‘ ZR |Type Ch

L/Elem [Ch Slope SF Ave HF SE Dpth|Froude N|Norm Dp "N
***x*«***‘*****q*** KREKKKAK | hh KR X kKRR K **k*k*k|**ﬁ**kk|**i****t* *t***k*l**tkkwk* hk KKK Kk K

IRk KRR RK

*kk*kk*lk**ktk*l***k* hok ok Kk

| !

~17139.480 2297.520 5.961l 2303.481  2955.00 19.07 5.65 2309.13 .00 7.38 28.25 8.000 28,250 .00 1 2.3
10.005 ) .0040— i o o oI a .008; i .08~ ) 5.9; i 1.43-|— 7.80 ) _.015 o .06 ) .00 ‘;ox
—17129.480‘ 2297.560 5.914| 2303.474| 2955.00| 19.22 5.73  2309.21 l .00 ! 7.38 ! 28.25 ! 8.000 l 28.250| .00 I 1 2.3

TRANS ST;l‘ .0045 "I - "I - - .006;|— .13—1— 5.91_|_ 1.45% -l _!_.015 t AOBI— .00 l;ox
-17109.480 2297.650 7.0251 2304,675I 2955.00l 17.53 4.77| 2309.44 ‘ .00 l 7.78 ! 24.00 ! 8.000 I 24.000| .00 ! 0 .0
1699.155 i .0043_‘- o - - a ‘004; ) 7.31_]_ 7.0;1— 1.17‘|— 7.03 i —4015 - .06 i .00 l;ox
-15410,320 2304.956 7.025 2311.982| 2955.00| 17.53 4.77l 2316.75 ! .00 l 7.78 ! 24.00 l 8.000 ! 24.000I .00 ! 0 .0
470.83;|_ .0043~|* "I "I I 1 .004;l_ 2.15~‘n 7.0;1_ 1.17_|— 7.03 _l_.015 I .oél_ .00 l1;0x
-14939.490 2306.981 6.742l 2313.723I 2955.00I 18.26 5.18| 2318.90 ! .00 l 7.78 ! 24.00 l 8.000 ! 24.000l .00 l 0 .0
230‘00; ) .0043“ ) o - -l "I .005; i 1.19—|~ 6.7; i 1.24ﬁ|“ 7.03 _l_.015 e .05|— .00 l?BOX
~14709.480 2307.970 6.429 2314‘399| 2955.00I 19.15 5470| 2320.09 ! .00 ! 7.78 ! 24.00 l 8.000 ! 24.000l .00 l 0 .0
.03;|“ .0138‘I_ I -l oI I .005';|~ .OO_I_ 6.4;1- 1.33—|_ 4.70 -‘—.015 o .05|~ .00 l;OX
-14709,450 2307.970 6.429| 2314.399| 2955.00I 19.15 5.70 2320.09 l .00 ! 7.78 | 24.00 I 8.000 I 24,000| .00 ! 0 .0
23.68; ) .0138_ ) o o "I ol .005; ) .12“‘— 6.4; ) 1.33—|~ 4.70 ) _.015 o .06 ) .00 I;ox

| | ! | | | i ! | | l
-14685.760 2308.297  6.743 2315.040 2955.00 18.26 5,18 2320.22 .00 7.78 24,00 8,000 24.000 .00 O .0

- SCEE |- T e e CE CR

~|~
15.271 .0138 .0045 .07 6.74 1.24 4.70 .015 .00 .00 BOX
| | [ I ! [ | ! | I |
-14670,490 2308.508 7.072 2315.580 2955.00 17.41 4.71 2320.29 .00 7.78 24.00 8.000 24.000 .00 0 .0
-|- -l -I- N e S e e N S CE &

8.404 .0138 .0040 .03 7.07 1.15 4.70 .015 .00 .00 BOX

FILE: 6952-ULT-15.WSW WS P GW - CIVILDESIGN Version 14.0S5 PAGE 2
Program Package Serial Number: 1513

WATER SURFACE PROFILE LISTING Date:11- 7~-2008 Time: 2:21:49

LAS VEGAS WASH - RAINBOW STORM DRAIN; 90% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-15.wsw; DATE: JULY-08; BY: VTN NEVADA (D.BERGH)

AR kR AR R AR KRR K RAR AR R AR AR AR R AR IR AR AR AR AR AR KA AR AR AR AR A R KRR KA R KRR KR A IR KRR AR AR AN AR KRR R KRR MR AR AR KRR R KN AR KR AR AR KR AR AR KRR K AR KRR KKK

Invert | Depth | water | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| Mo wth
station Elev | (Fr) | Elev | (cFs) | (FPS) Head | Grd.El.| Elev | Depth | width |pia.-Frlor I.D.| 2L |Prs/Pip
-1- -{- -|- -1~ -1- -1- -|- -1- -|- -1- -1- -1- “- -

L/Elem {Ch Slope | SF Avel| HF  |SE Dpth|Froude N|Noxrm Dp | “N* | X-Fall|l 2R |[Type Ch
kkdkkhhkk | Ak KK KKKk *kk*k***l********kIk***k**** k*k*kk*'****t**l**x**k***l*k**«kk‘k***k*k* ***k**k*'*k*k*t*l***k**kI*k*** |*k***k*
! | | | | [ i | | | | |
-14662.090 2308.624 7.417 2316.041 2955.00 16.60 4.28 2320.32 .00 7.78 24.00 8.000 24.000 .00 0 .0
=I- -1 -l- -- -1 -1- -1- -1 -i- -1~ -1- -1~ -1~ I-
2.609 .0138 .0035 .01 7.42 1.07 4.70 .015 .00 .00 BOX
———————————————————— WARNING -~ Flow depth near top of box conduit -—-------o—-—mmoavem-
| | I | !
-14659.480 2308.660 7.780 2316.440 2955.00 15.83 3.89 2320.33 .00 7.78 24.00 8.000 24.000 .00 0 .0
-1- -l- -1- -1- -1- -1- |- -1- -|- -1- -l- -1- -|- {-
39.133 .0031 .0031 .12 7.78 1.00 7.89 .015 .00 .00 BOX
———————————————————— WARNING - Flow depth near top of box conduit ~==--cm----ooosemee-
| i | | | | [
-14620,350 2308.781 7.894 2316.675 2955.00 15.60 3.78 2320.45 .00 7.78 24.00 8.000 24.000 .00 O .0
|- -l- - -1 N R e R C e e S e O
2491.586 .0031 L0031 7.71 7.89 .98 1.89 .015 .00 .00 BOX

———————————————————— WARNING - Flow depth near top of box conduit ----=-we--—mo-———oe—o

| | z | | L
-12128.760 2316.491 7.894 2324.385 2955.00 15.60 3.78 2328.16 .00 7.78 24.00 8.000 24.000 .00 0 .0

-|- SEEE |- R R R I e SR T
HYDRAULIC JUMP

-~~~ WARNING - Flow depth near top of box conduit =--==--=—e=ew—aeeo———

| ! | I
~12128.760 2316.491 7.666 2324.157 2955.00 16.06 4.01 2328.16 .00 7.78 24.00 8.000 24.000 .00 0 .Q

9.281 .0031 .0034 .03 7.67 1.02 7.89 .015 .00 .00 BOX
———————————————————— WARNING - Flow depth near top of box conduit ~-----w---mm—oonaan




FILE: 6952-ULT-15.WSW WS P GW - CIVILDESIGN Version 14.05 PAGE 3
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11- 7-2008 Time; 2:21:49

LAS VEGAS WASH - RAINBOW STORM DRAIN; 90% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-15.wsw; DATE: JULY-08; BY: VTN NEVADA (D,BERGH)
KA KA IR RA KRR RRARRRA KRR R AR KRR KARE R KRR KRR KRR R R A A KR AR AR R A AR AR KR KRR AR AR R AR R RRRK AR R AR AR KRR AR R IR A KRR KRR K KRR KRR KR ARKR KRR RAKRA K AR ARAK AR

Invert | Depth | Water | o] vel vel Energy | Super |Critical|Flow Top|Height/|Base Wt | |No wth
Station Elev | (PT) | Elev (CFS) {FPS) Head Grd.ELl.| Elev | Depth width {pia.~-Frlor I.D.| 2L |Prs/pPip
L/Elem |[Ch Slope SF Ave HF  |SE Dpth{Froude N|Norm Dp N x-Fall] 2R [Type ¢h
i*k******!******k**|****k*k* k*k****ktl*******k* ******k[******* **k*k***k‘*****k* hhkkhkkkhkk | KRAAKAR& | KRAARAK | kAxhhhhk [ hh ki l**kt***
|
~12119.480 2316.520 7.627 2324.147 2955.00 16.14 4.05 2328.19% .00 7.78 24.00 8.000 24,000 .00
-1 REE B -I- N e e R CER R
HYDRAULIC DROP
———————————————————— WARNING - Flow depth near top of box conduit ~wewsemm—r———cmcoooo-
| ! ! I | | I f
-12119.480 2316.520 7.894 2324.414 2955, 00 15.60 3.78 2328.19 .00 7.78 24.00 8.000 24.000 .00 0 .0
-(- -- - -l N R R S R e U S
JUNCT STR .0000 L0053 .00 7.89 .98 .01% .00 .00 BOX
———————————————————— WARNING - Flow depth near top of box conduit —-—www=—c=—ooooamno-
| | ! | I I I I
~12119.480 2316.520 8.340 2324.860 2885.00 15.03 3.51 2328.37 .00 7.66 24.00 8.000 24.000 .00 0 .0
-1 -1- - -I- - S N R ] E EEE B
.086 L0260 .0053 .00 8.34 .94 3.74 .015 .00 .00 Box
! ! I | [ I f | I |
-12119.390 2316.522 8,337 2324.859 2885.00 15,03 3.51 2328.37 .00 7.66 24.00 8.000 24,000 .00 0 .0

-|- SERIE -I- S S ! E PR P

HYDRAULIC JUMP

! | I I I I |
-12119.390 2316.522  6.354 2322.876  2885.00 18,92  5.56 2328.43 .00 7.66  24.00  8.000 24.000 .00 0 .0

-1- - -I- N R S N N N PR R &
8.565 .0260 .0051 .04 6.35 1.32 3.74 .015 .00 .00 BOX
! | I I I I ! | ! f
-12110.830 2316.745 6.636 2323.381  2885.00 18.11 5.10 2328.48 .00 7.66 24.00 8.000 24.000 .00 O .0
|- MR -f- N e e e e P CE R B
6.483 L0260 .0045 .03 6,64 1.24 3.74 .015 .00 .00 BOX
FILE: 6952-ULT-15.WSW WS PGW ~ CIVILDESIGN Version 14.05 PAGE 4
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:1i- 7-2008 Time: 2:21:49

LAS VEGAS WASH - RAINBOW STORM DRAIN; $0% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-15.wsw; DATE: JULY-08; BY: VTN NEVADA (D.BERGH)

R R R R L R e e e s S e e T

| Invert Depth | Water | Q | vel Vel | Energy | Super |Critical{Flow Top|Height/|Base Wt No Wth
station | Elev (FT) | Blev | (CFs) | (FPS) Head | Grd.El.| Elev | Depth | width |bpia.-Frlor 1.D.| 2L |Prs/Pip
-~ <~ oy _|_ - P -t o -1~ ~f~ Juy -]~ [ oo -
L/Elem [Ch Slope | SF ave| HF SE Dpth|Froude N|Norm Dp Nt X-Fall]| 2R |Type Ch

**k*kk*k*|*****k***l******#kl*********l***«t****l*****k*|****k**l********* KKk K KKK *k******lk*******‘*******[******i KKK KK lk*kk***

| I ! ! |
©12104.350 2316.914  6.960 2323.874  2885.00 17.27  4.63 2328.51 .00 7.66  24.00 8,000 24,000 .00 0 .0

N -l g Ale el S N e VI CER ER &
3.689 .0260 .0039 .01 6.96 1.15 3.74 .015 .00 .00 BOX
| I I I | | ! I I | I i
-12100.660 2317.010 7.300 2324.309 2885.00 16.47 4.21 2328.52 .00 © 7.66 24.00 8.000 24.000 00 0 .0
~1- - | -]~ -~ -]~ |- -~ -~ |- -~ - -1 |~
1.176 .0260 L0034 .00 7.30 1.07 3.74 .015 .00 .00 BOX
———————————————————— WARNING - Flow depth near top of box conduit ---=--wsvomoromoman—
f ! f | | { | ! !
-12099.480 2317.040 7.657 2324.697 2885.00 15.70 3.83 2328.52 .00 7.66 24.00 8.000 24.000 .00 0 .0
|- N N -I- R TR e e e S N CERRC C &
55.366 .0030 .0030 .17 7.66 1.00 7.82 .015 .00 .00 BOX
———————————————————— WARNING —~ Flow depth near top of box conduit —==—-—---c——smnmn—we
I | I ‘ I ! | ! I
-12044,110 2317.208 7.818 2325.026 2885.00 15.38 3.67 2328.70 .00 7.66 24.00 8.000 24,000 00 0 .0
- - -l -1- N e e R R S CR
1089.634 .0030 .0030 3.30 7.82 .97 7.82 015 .00 .00 BOX
———————————————————— WARNING - Flow depth near top of box conduit -~----wwommemmoammon
! I I | | l ! |
-10954.480 2320.510 7.818 2328.328 2885.00 15.38 3.67 2332.00 .00 7.66 24.00 8.000  24.000 .00 0 .0
-{- -]~ -~ -|- -]~ - -1~ -]~ -1 -]~ -~ -f- _]- |-
JUNCT STR  .0000 L0049 .00 7.82 .97 .015 ,00 .00 BOX
———————————————————— WARNING - Flow depth near top of box conduif ——-——r---m-om—cmaae—nn
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FILE: 6952-ULT-15.WSW

Depth |

LAS VEGAS WASH - RAINBOW STORM DRAIN;

WS P G\W - CIVILDESIGN Version 14,05
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING

90% ULTIMATE CONDITIONS;

HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-15.wsw; DATE: JULY~08; BY: VIN NEVADA (D.BERGH)
kk*********kk**k******k***k***k*****k***‘(*k*ﬂ**x*k*k*k**Kk*ﬂ**k***********k*****kk*ﬁ*kk*k**k*****‘k*********kk********ik*i* Kk kokkk ok k
| Invert

Date:11- 7-2008 Time: 2:21:49

PAGE

S

water | Q vel Vel | Energy | Super |Critical|Flow Top|Height/|Base wt| No Wth
Station | Elev | (FD) Elev (CFs) (FPS) Head | Grd.ELl.| Elev | Depth width |pia.-Fr|ox I.p.| 2L |Prs/pip
. -1~ -~ -1- o[- . o= _f- o -1~ - |- - -
( L/Elem |Ch Slope | SF Avel HF SE Dpth|Froude N{Norm Dp N* | X-Fall| 2ZR |Type Ch

kkkkkKhKK t*k**k***lk*******l*******k* i****k**k|***k*k*|**ktk**|*t****k'(*|***k***|k***t***‘**k**k*kltkk**** hkkkkkk

~10954.480 2320.510

|
24.000

|
0

KKk KK |****k*k

8.580 2329.09%0 2761,00 14.38 3.21 2332.30 .00 7.43 24.00 8.000 .00
{ 3.11; ) .0410— ) s - h o .004; ) .02_1— 8.5; ) .90-|— 3.13 ) —.015 e .06|~ .00 l;ox
( -10951.370 2320.638 8.4G4| 2329‘102I 2761.00I 14.38 3.21 2332.31 ‘ .00 l 7.43 ! 24.00 8.000 24.000| .00 0 .0
I{YDRAULI(_J ;UMP o o I - h o I I I o o o -
} -10951.370 2320.638 5.891| 2326.529| 2761.00| 19.53 5.92‘ 2332.45 I .00 l 7.43 l 24.00 8.000 24.000l a0 l 0 .0
3.23; ) .0410-|— o - -l- I .0065 ) ‘02—‘_ 5.8; ) 1.42_ ) 3.13 ‘I“.OlS o .06 ) .00 lgox
-10948.130 2320.771 6‘010I 2326.780| 2761.00| 19.14 5.69 2332.47 l 00 I 7.43 1 24.00 8.000 24.000I .00 l 0 .0
; 6.30; ) .0410-:— —:> “:” —:_ I .005;‘_ 03_1_ 6.01|_ 1 38—:_ 3.13 —:_.015 o .Oal— .00 :éox
-10941.820 2321.029 6.303 2327.332 2761.00 18.25 5.17 2332.51 .00 7.43 24.00 8.000 24,000 .00 [} .0
( 4‘491 ) .0410_ ) o o "I I .004;‘_ OZ_I~ 6 36 ) 1.28_|- 3.13 —l_.015 o .06 ) .00 I;ox
J ~10937.330| 2321.213 6.610| 2327.824| 2761.00| 17.40 4.70l 2332.83 l 00 ! 7.43 ! 24.00 8.000 24.000| 00 l 0 .0
2.84; ) .0410_ ) o I o -l .004; ) 01—1‘ 6 61 ) 1 19_|~ 3.13 “|“~015 o .05 ) .00 ‘;ox
! -10934.480| 2321.330 6.933I 2328.263‘ 2761‘00I 16.59 4.28 2332,54 l 00 ! 7.43 ‘ 24.00 8.000 24.000l 00 l 0 .0
( 626.15; ) .0039- ) o I oI I .003; ) 2.44_|_ 6.951_ 1 11_‘_ 6.93 ) —.015 o .Oal— .00 l_BOX
—10308.330| 2323.771| 6.9331 2330.704| 2761.00| 16.59 4.28| 2334.98 l .00 ! 7.43 l 24.00 ‘ 8,000 24.000l 00 l ] .0
} 319‘61; ) .0039—|- o I - ol .0045 ) 1.28_“ 6.9;|— 1.11—{— 6.93 —l_.015 o .06 ) .00 |;30x
-9988.708 2325.016 6.819| 2331.836I 2761.00| 16.87 4.42‘ 2336.25 ‘ .00 ! 7.43 I 24.00 8.000 24.000| 00 l 0 .0
H 256.31; ) .0039~ ) o " - - 004; i 1,12_1~ GASEI— 1414_|_ 6.93 ) _.015 o .05 ) .00 ‘;0X
l ' FILE: 6952-ULT-15.WsSW WS PGW -~ CIVILDESIGN Version 14.05 PAGE 6
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:1l- 7-2008 ‘ime: 2:21:49

LAS VEGAS WASH - RAINBOW STORM DRAIN;

90% ULTIMATE CONDITIONS;

HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;

FILE: 6952-ULT-15.wsw; DATE: JULY-08; BY: VTN NEVADA (D.BERGH)
Kk Ak kAR ARk kR Rk R KR ARk KRR KRRk KRR AR KKK RERRARAR AR KRR AR A RR A KRR R KRR IR KR hh KR KRR KRR KRR AR R AR AIAKR KK AR R KRR KRR AR KR IR RARRKR IR A KRNI KRR KR AR

| Invert | Depth | wWater | Q vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| No Wth
. Station'|_ Elev _l_ (FT) _l_ Elev _‘_ (CFs) _.”(Fps)“ ) Head_|_ Grd.E1;|_ Elev—lnDepth ) ‘width —l?ia.—FT or I,D;|_ oL . Prs/Pip
1 *E{?}fT** S&kfiggf*!*ﬂ******l********* ******a**|**x«x**|ﬁET*?Yf{****Tfk**!ffﬁ?ggﬁ{ffisgfkTiﬁng*Eg*|kk:T:**{*f;§211i«*E§x T¥EE*SE
—9732.396‘ 2326.015 6.502 2332.518| 2761.00 17.69 4.86 2337.38 .00 ! 7.43 ! 24.00 l 8.000  24.000 .00 0 .0
% 162.78; ) .0039— ) o o o - .0055 ) .BZH ) 6.56|_ 1.22—|_ 6.93 ) _.015 o .08 ) .00 l;ox
—9569.610| 2326.650 64200| 2332.849| 2761.00I 18.56 5‘35| 2338.20 ! 00 ! 7.43 24.00 8.000 l 24.000l .00 l 0 .0
, JUNCT ST; ) .0000 o A s - o .006; ) .00H|~ 6.20‘|_ 1.3 I -'-.015 o ‘05 ) .00 ‘gox
I —9569.610I 2326.650 5.lel 2331.862l 2637.00I 21.08 6.90 2338.76 ! .00 ! 7.21 24.00 8.000 24.000| .00 ! o .0
TRANS ST; ) L0390 h o h o I -006; ) 32_|~ 5 Zl—l_ 1.63 o ~l—.015 o .06 ) .00 l;ox
j ~9519.610| 2328,600 7.209I 2335.809I 2637.00| 15.24 3.61 2339.42 ! 00 l 7.21 26.00 9.000 ! 26.000| .00 l 1 2.0
25.89& ) .0037— ) - s o - .004; i 11_|— 7.21|— 1.04— ) 8.05 —i—.015 s .05 ) .00 |;0){
-—9493.715‘I 2328.695 7.561I 2336,256| 2637.00l 14.53 3,28 2339.53 ! .00 ! 7.21 26.00 9.000 26.000l .00 ‘ 1 2.0
3 64.23; ) .0037~ ) o e I - .0046 i .26—|- 7.5;|~ 97— ) 8.05 _l_.015 o .06 ) .00 |l-sox
\ —9429.480‘ 2328,930 7.757l 2336.687I 2637.00l 14.16 3,12 2339.80 I .00 ! 7.21 26.00 9.000 26.000| 00 ! 1 2.0
JUNCT ST; ) .0080 o o e - - .002; i Ol_l- 7.76—|— .93 I ) _.015 o .06 ) .00 léox
I -9424.480l 2328.970 B.904| 2337.874| 2385.00| 11.16 1.93 2339.81 ! .00 ! 6.74 26.00 9.000 26.000l .00 ! 1 2.0
242.701 ) .0034" ) o o s -l .002; ) .56—|- B,BBI— GB—I— 7.68 —‘_.015 o .06 ) .00 |1—30)(
‘ ! l—-—— WARNTNG - Flow depth near top of box conduit —-I ————————————————— | |
} —9181.779| 2329.789| 8A490| 2338.278  2385.00 11.71 2.13 2340.41 .00 6.74 26.00 9.000 26,000 .00 1 2.0
308.081 ) .0034- ) I o I - .002; ) .80- ) 8.4; i .Oal- .00 |;zox
———————————————————— WARNING - Flow depth near top of box conduit




FILE: 6952~ULT-15.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 7
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11- 7-2008 Time: 2:21:49

LAS VEGAS WASH - RAINBOW STORM DRAIN; 90% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;

FILE: 6952-ULT-15,wsw; DATE: JULY-08; BY: VIN NEVADA (D.BERGH)
RA KK RARRARRR KA KRR KKK AR AR AR AR KRR KA AR AR R A AR R AR R AR AR AR AR AR KRR AR AR KRR R AR RA R KRR AR KRR AR AR AR IR AR A AR AR AR A KAk Ak hk kA Ak kk ok Kk kh kA kR

Invert | Depth | Water vel vel Energy | Super [Critical|Flow Top|Height/[Base Wt| |No wWth
station Elev (F1) | Elev (CFS) (FPS) Head Grd.El.| Elev | Depth width |pia.-FT|or I.D.| 2L |Prs/Pip
L/Elem |Ch Slope SF Avel HF SE Dpth{Froude N|Norm Dp N | X-Fall ZR Type Ch
KhkkhkkRkkh [ AARAKA KKK *k**k***l******ﬁk*!**k*k***k ***k*k*l***k*** **k******‘k****** hhkkkkk k| kkhhhhhkx *kk****l*****kk Kkkk & KRAK KKK

~8873.638 2330.828 8.094 2338.922 2385.00 12.28 2,34 2341.26 .00 6.74 26.00 9.000 26.000 .00 1 2.0
621.07; ) .0034— ) o o o ot .0036 i 1.83_ ) 8.0;|- .79— ) 7.68 i —.015 o .05 ) .00 l;ox
-8252.625| 2332.923| 7.718| 2340:641| 2385.00l 12.88 2.57I 2343.22 ! .00 ! 6.74 ! 26,00 ! 9.000 ‘ 26.000l .00 ' 1 2.0
400.56; ) .0034—’_ I h o - .003; ) 1.34_‘- 7,7; ) .85—‘— 7.68 —l—.015 I .06|— .00 Iéox
—7852.060| 2334.274I 7.691l 2341.965 2385,00I 12.92 2.59| 2344.56 ' .05 ! 6.74 [ 26.00 ! 9.000 ! 26.000l .00 I 1 2.0
39.936 ) .0036_I- o o I o .003; i .13~|“ 7.7; ) 85- ) 7.49 - 015 o .Oal_ 00 léox
—-7812.1301 2334.418 7.663| 2342.0811 2385,00[ 12.97 2.61 2344.69 ! .00 l 6.74 26.00 9.000 26 000I .00 [ 1 2.0
487.04; ) .0036dl— I -1 o+ o .003; ) 1.65_[_ 7.6;|— .86—|‘ 7.50 o 015 . 06|~ .00 l;ox
—7325.084I 2336.169l 7.499| 2343,667 2385.00I 13.25 2.73 2346.39 ! .00 ! 6.74 26.00 9.000 26.000| 00 l 1 2.0
73.66; ) ,0036—|_ o o o o .003& i .26le 7.55|M .89— i 7.50 - 018 e .oBlh 00 |;OX
—7251.420I 2335‘433| 7.499I 2343‘932| 2385.00| 13.25 2.73 2346.66 ! .06 ! 6.74 | 26.00 9.000 26.000l .00 l 1 2.0
39.486 ) ,0036-1_ I o I o .003; ) .14_ ) 7.5;|_ ,89~|~ 7.50 I 015 o .05‘_ .00 I—BOX
—7211.940' 2336.575 7.499I 2344.074 2385.00l 13.25 2‘73| 2346.80 l .00 ! 6.74 26.00 I 9.000 26 OOOI 00 ! 1 2.0
289.07;1— .0036" i o o - s .003; ) 1.04-|_ 7.55|_ .89— ) 7.4% ) *.015 o .05‘_ .00 l1_30)(
-6922.862[ 2337.616 7.493| 2345.109l 2385.00| 13.26 2,73 2347.84 ! .00 ! 6.74 26.00 9,000 26 000I 00 ! 1 2.0
126.268 ) .0036—1— o o I s .003; ) .45—|_ 7.4; ) <89— ) 7.49 o 015 o 06" 00 I}_BOX
FILE: 6952-ULT-15.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 8

Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING
LAS VEGAS WASH - RAINBOW STORM DRAIN; 90% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-15,wsw; DATE: JULY-08; BY: VIN NEVADA (D.BERGH)

AREK KKK A KRR AR AR R IR R KRR KRR RA KRR AR AR A KR AR AT AR A R AR AR KRR KR KA RR KRR AN AR AR IR R A AR AR AR AR AR AR AR RR R AR AR Rk h ok hhhk Sk nbdk

pate:1l- 7-2008 Time: 2:21:49

| Invert | Depth | wWater | Q Vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No wth
station | Elev | (FT) [ Elev | (CFs) [ (FPS) Head | Ord.El.| Elev | Depth width |pia.-FT|or I.D.| 2L |Prs/Pip

-I- -l -I- A - T U R ! O CO
L/Elem |Ch Slope | | SF Ave HF |sE Dpth|Froude N|Norm Dp | “N" | %-Fall| 2R |Type Ch
*f(*******Ik*****t**‘********l**k*k***kIk*****k**l*******‘*****k* ARKKKKAKK ******kl****k*** *k****k*lk*****k'***k**ki***** fa:m(*m(*

| ! ! | | ! | ! I | I

!
-6796.602 2338.071

7.493 2345.564  2385,00 13,26 2,73 2348.29 .00 6.74 26.00 9.000 26,000 .00 1 2.0
HYDRAULI(—; \;UMP o -l I o o o o "l" -l o o s -
—6796.602| 2338.071| 6.045| 2344.116' 2385.00l 16.44 4,20| 2348.31 .00 ! 6.74 26.00 9.000 26.000| .00 l 1 2.0
10.381 ) .0036_ i o o " o .006; ) .07—|— 6.0;1— 1.23“- 7.49 ) _.015 o .06|“ .00 II;OX
-6786A220] 2338.108 5.981| 2344.089| 2385.00I 16.62 4.29l 2348.38 1.28 ! 6.74 26.00 9.000 26.000‘ .00 ! 1 2.0
17.48; ) .0022—l~ o o I o .006& ) .12~ ) 7.2;|— 1.25- ) 9.00 ) -.015 o .Oal— .00 1;OX
-6768.735| 2338.146 5.818l 2343.964l 2385.00I 17.08 4.53| 2348.49 1.36 ! 6.74 26.00 9.000 26.000| .00 ! 1 2.0
34.22; ) .0022— ) o o " "I .007; ) .26_ ) 7.1;|— 1.30— ) 9.00 ) _.015 o -061‘ .00 II_BOX
—6734.510| 2338.220 5.547| 2343.767I 2385.00I 17.91 4A98I 2348.75 00 l 6.74 26.00 9.000 ZG.OOOI .00 l 1 2.0
JUNCT ST; ) .0160 a o o I o .0091 ) .05— ) 5.55—‘— 1.40 o ) —.015 o .Oal_ .00 léOX
-6729.510 2338.300 4.885I 2343‘.1861 2282.00| 19.46 5,88| 2349.07 3.26 ! 6.55 26.00 9.000 ZG.OOOl .00 ! 1 2.0
22.17; ) .0168-|_ o o I o .0106 ) .22_ ) 8.1;|_ 1.62- ) 4,09 ) _.015 -l .Oal— .00 lI;OX
—6707.337| 2338.673| 4.999 2343.672 2282.00I 19.02 5.62| 2349.29 . 3.11 ' 6.55 26.00 9.000 26.000I .00 ! 1 2.0
34.40; ) .0168_ i o o - o .0091 ) .31— ) 8.1;1— 1.56_ ) 4.09 ~|—.015 I .06‘— .00 |;OX
~6672.933 2339.253 5.243l 2344.496| 2282.00| 18.13 5.11 2349.60 2.83 ! 6.55 26.00 9.000 26.000| .00 [ 1 2.0
23.53; ) .0168_ ) o I I - .0085 ) .19- ) 8.0;|— 1‘45- ) 4,09 —l-.015 o .061— -00 ‘QOX
-6649.400 2339.649 5.499| 2345.148‘ 2282.00| 17.29 4.64| 2349.79 00 ! 6.55 26.00 9.000 26.000l .00 ! 1 2.0
10.82; ) .0167d ) R o I - .007; ) .08~ ) 5.58|_ L 35—|_ 4.10 -l_.015 o .05 ) .00 I;OX

fr o

Pt

AT
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N

=
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FILE: 6952-ULT-15.WsW WS PGW - CIVILDESIGN Version 14.05 PAGE 9
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11- 7-2008 Time: 2:21:49
LAS VEGAS WASH - RAINBOW STORM DRAIN; 90% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-15.wsw; DATE: JULY-08; BY: VIN NEVADA (D.BERGH)

KA KA KRR KRR KRR RA AR AR KRR KA R AR KR AR AR A KRR KA AR R AR KRR R AR AR KRR KRR AR AR A AR AR KR AR KK AR R KRR AR KR A AR AR KR KRR KA KA R R AR ARk kA h ko kh kXA KK KA A KK K%

Invert | Depth | water | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base wt| |No wth
Station Elev (PT) | Elev | (c¥8) (FPS} Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| 2L |Prs/Pip
L/Elem |Ch Slope SF Ave HF SE Dpth{Froude N|Norm Dp | “N* I X-Fall| 2R |Type Ch
Fkkkkkhkkl khk kA k ks kkﬁk*kk*lkk***kk*kli**k*k*tk kﬁ*k***l*k**k** kkkk***k*l*******‘*tk***t*|***k*k**‘k**k***ltk*t*t* kK kK |*******
-6638.576 2339.830 5.667 2345.497 2282.00 16.78 4.37 2349.87 .00 6.55 26.00 9.000 26.000 .00 1 2.0
-|- NS -1 N L e L L e e N
11.816 .0167 .0065 .08 5.67 1.29 4.10 .015 .00 .00 BOX
{ | | | | i | | | |
-6626.760 2340.027 5.943 2345.970 2282.00 16.00 3.97 2349.94 .00 6.55 26.00 9.000 26.000 00 1 2.0
- -l -1~ N e L e e et N
3.000 L0177 .0059 .02 5.94 1.20 4.02 .015 .00 .00 BOX
| | ! | | I | | ! |
-6623.760 2340,080 6.061 2346.141  2282.00 15.69 3.82 2349.96 .00 6.55 26.00 9.000 26.000 .00 1 2.0
-|- - - -I- N e e L e e E
3.506 L0162 . 0055 .02 6.06 1.17 4.15 .015 .00 .00 BOX
{ | | i | | | | | |
-6620.253 2340.137 6.243 2346.380 2282.00 15.23 3.60 2349.98 .00 6.55 26.00 9.000 26.000 .00 1 2.0
-l S -1- N CE e e o U S S
2.033 L0162 .00%50 .01 6.24 1.12 4.15 .015 .00 .00 BOX
I | | | i f I ! | | ! !
-6618.220 2340.170 6.548 2346.718 2282.00 14.52 3.27 2349.99 .00 6.55 26.00 9.000 26.000 .00 1 2.0
-~ -l -~ N P e S ! L e Y EE b
TRANS STR .0038 6,55 1.04 .015 .00 .00 BOX
[ | ! | | ! | | | | |
-6600.000 2340.240 6.048 2346.288 2282.00 15.72 3.84 2350.13 .00 6.55 24.00 8.000 24.000 .00 0 .0
-|- NN -1 N R e e O ! ) R
103.070 .0042 .0038 .39 6.05 1.13 5.93 .015 .00 .00 BOX
| { ! | | | i | i | !
-6496.930 2340.669 6.243 2346.912 2282.00 15.23 3.60 2350.51 .00 6.55 24.00 8.000 24.000 .00 0 .0
-|- - - -1- N N e N S ! N R
28.580 L0042 .0034 .10 6.24 1.07 5.93 .015 .00 .00 BOX
| | I I I | | | | | i
-6468.350 2340.788 6.548 2347.336 2282.00 14.52 3.27 2350.61 .00 6.55 24.00 8.000 24.000 .00 0 .0
|- SN -1- N N e e L S N
JUNCT STR .0040 .0023 .01 6.55 1.00 .015 .00 .00 BOX
| | f | - | | | | i I
-6465.350 2340.800 7.222 2348.022 2262.03 13.05 2.64 2350.67 .00 6.51 24.00 8.000 24.000 .00 0 .0
-|- HEENE - R CE e e e Y ] E
9.687 . 0045 .0023 .02 7.22 .86 5.72 .015 .00 .00 BOX
———————————————————— WARNING - Flow depth near top of box conduit —---—w---—-—mmmmm——n
FILE: 6952~ULT-15.WSW WS PGW ~ CIVILDESIGN Version 14.0% PAGE 10
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11~- 7-2008 Time: 2:21:49

LAS VEGAS WASH - RAINBOW STORM DRAIN; 90% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-15.wsw; DATE: JULY-08; BY: VTN NEVADA (D.BERGH)
KA A kAR KR KR A r R A K KRR KRR A AR AR AR AR AR R RE R R AR RARRRRARRRRRR KR AR KRR AR R * AR KA KKK KRR KRR A KRR AR AR R K KRR KA A AR AARR AR ARK Kk hkF ok Rk ok kR ok

| fnvert Depth water | Q | vel vel | Energy | Super |Critical|{Flow Top|Height/|Base wt| No Wth
station | Elev (F'T) Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | width [Dia.-FPlor I1.D.| 2L [|Prs/pip
- -|- -1~ -[- S C EE Ale s - S ! C E
L/Elem |Ch Slope | | SF Ave| HF |SE Dpth|Froude N|Noxrm pp | *N' | X-Fall| 2R |Type Ch

***k**k**l****k**k*l*******kl*ktk*****l***k****k‘*k***k*|kk*kkk*|****kk**k|*****kk1kkkk*k*kIk***k***l*******‘****k*klk**** Ik*kk*k*

i | I ! | I |
-6455.664 2340.844  7.145 2347.989  2262.03 13,19  2.70 2350.69 .00 6.51  24.00  8.000 24.000 .00 O .0

HYDRAULIC JUMP

! | | | t | | | | l |
~6455.664 2340.844 5,913 2346.757 2262.03 15.94  3.95 2350.70 .00 6.51  24.00  8.000 24.000 .00 0O .0

3.79; ) .0045— ) o - e s .0041 ) .02_ i 5.9I|_ 1.16~|_ 5.72 —l-.015 o ‘06 ) .00 léox
-6451.871 2340.861 5.917I 2346.779l 2262.03| 15.93 3.94| 2350.72 l .00 l 6.51 ' 24.00 ! 8.000 l 24.000I .00 ! 0 .0
101.60; ) .0045_|_ - "I o I .003; ) .39—‘_ 5.9;|_ 1415_‘” 5.72 _|~.015 o .06|~ .00 |1—30)(
-6350,263 2341.323 6‘206| 2347.529I 2262.03I 15.19 3.58| 2351.11 ‘ .00 ! 6.51 l 24.00 I 8.000 ‘ 24.000| .00 l 0 .0
19.26; i .0045_ ) o I s "l .003; ) .os—l_ 6.21|— 1.07—1‘ 5.72 _l“.OlS o .06|— .00 lI-BOX
-6331,000 2341.410 6.510| 2347.920| 2262.031 14.48 3.25I 2351.317 l .00 ! 6.51 ‘ 24.00 l 8.000 ! 24.000| .00 ! 0 .0
JUNCT ST; ) .0033 o o "I e "I .0026 ) .Ol—l' 6.51_Iw 1.00 I ~‘—.015 s .Oal_ .00 I;Ox
-6328.000 2341.420 7.508| 2348.928l 2186.97| 12.14 2.29 2351.22 ! .00 ! 6.37 ‘ 24.00 l 8.000 l 24,000l .00 ! o .0
71.78; ) .0038— ) o "I o I .0026 ) .14— ) 7‘51 ) ‘78_‘_ 5.96 _l—.015 e .05 ) .00 l;ox

———————————————————— WARNING - Flow depth near top of box conduit -----=-------—e—wooo-

| | | | | | !
-6256.215 2341.691  7.159 2348.849 2186.97 12,73  2.52 2351.37 .00 6.37 24.00 8.000 24,000 .00 0 .0

-|- MR |- R e e e

_l-
59.160 .0038 .0022 .13 7.16 .84 5.96 .015 .00 .00 BOX




FILE: 6952-ULT-15.WSW WS PGW -~ CLVILDESIGN Version 14.05 PAGE 11

Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Daterll- 7-2008 Time: 2:21:49

LAS VEGAS WASH - RAINBOW STORM DRAIN; 90% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;

FILE: 6952-ULT-15.wsw; DATE: JULY-08; BY: VIN NEVADA (D,BERGH)
HRKKARRAR KA AR KRR AR A AR AR AR R AR R AR KRR ARk R AR AR AR IR AR KRR R AR AR A AR R AR KR kR A AR AR AR IR R KRR KRR KRR KRR A A AR K kA kkk kR KRR AR AR IR A KA R AN R AN

| Invert | Depth | wWater | Q vel vel | Energy | Super |[CriticallFlow Top|Height/|Base Wt |No Wth
Station glev | (FD) | Elev | (cFS) (FPS) Head | ord.Bl.| £Elev | Depth width |pia.-Frjor 1.p.| 2L |Prs/pip
L/Elem |Ch Slope SF Ave HF SE Dpth{Froude N|Noxrm Dp N X-Fall ZR  |{Type Ch

hkk kKA kKK ****k*k**‘*****k*k *****kﬁk*l**kkﬁ**** *k**k**l******* Kk kR Rk KKk k *******I**k***** hkkhkk kK ****kk*‘**k***klk**** |k*ktk**

I { !

-6197,055 2341.914 6.826 2348.740 2186.97 13.35 2.77 2351.51 .00 6.37 24.00 8.000 24.000 .00 0 .0
36.136 i .0038_ ) o o o o .002; ) .09_|_ 6.8;1_ .90— ) 5.96 ) —.015 - .06 ) .00 |l—aox
-6160.925 2342.050 6.556l 2348.606l 2186.97l 13.30 3‘00I 2351.61 | .00 ! 6.37 ! 24,00 ! 8.000 ! 24.000l .00 : 0 .0

HYDRAULI(_Zl:J-'UMP o - o o —l— o o -I— _‘— ~I~ _|— _l_ I“
—6160.925| 2342.0501 6.176| 2348.226| 2186.97| 14.75 3.38| 2351.61 l .00 | 6.37 ! 24,00 ! 8.000 I 24.000l .00 ! 0 .0
21.07; i .003B~ i o s o I .003; ) .07—|— 6.1;|_ 1.05— ) $5.96 _‘_.015 -l .06|— .00 I;OX
-6139.850| 2342.130 6.366I 2348.496‘ 2186.97| 14,31 3.18 2351.68 ! .00 I 6.37 ‘ 24.00 ! 8.000 ! 24.000| .00 ! 0 .0

JUNCT ST; i .0025 I "I I o I .001; ) .01— ) 6.37_l_ 1.00 "I _l—.015 I .06[_ .00 ’;0X
—6135.810| 2342.140| 7.333| 2349.473| 2101.96I 11.94 2.22 2351.69 I .00 ‘ 6.20 ! 24.00 ! 8.000 ! 24.000| .00 ! 0 .0
58.601 i .0041* i o o o - .001; ) .11— ) 7.3; i .78—1_ 5.63 _l—‘015 oI .06l~ .00 |;OX
———————————————————— WARNING - Flow depth near top of box conduit =w-—we—mmwmmewmmnenoo
~6077.209l 2342.381| 6.991I 2349.372l 2101.96| 12.53 2.44 2351,81 .00 6.20 ! 24,00 ! 8.000 ! 24.000| .00 ! 0 .0
42.21; i .0041_ i h oI o I .002;|‘ .09— ) 6.9;'— .83— ) 5.63 ) -.015 o .051_ .00 Iéox
-6034.996| 2342.554| 6.705I 2349.260| 2101.96[ 13.06 2.65| 2351.91 ! .00 ! 6.20 ! 24.00 ! 8.000 ! 244000l .00 ! Q .0

-|- - |- N P e L R FE L &

HYDRAULIC JUMP
| | | | | I

| I | | | I
-6034.996 2342.554 5.716 2348.270 2101.96 15.32 3.65 2351.92 .00 6.20 24.00 8.000 24,000 .00 0 .0
-1- - -l -1- N CE = S S CHE S Y E
151.163 .0041 .0038 .57 5.72 1.13 5.63 .015 .00 .00 BOX
FILE: 6952-ULT-15.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 12
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:1l- 7-2008 Time: 2:21:49

LAS VEGAS WASH -~ RAINBOW STORM DRAIN; 90% ULTIMATE CONDITIONS; N
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-15,wsw; DATE: JULY-08; BY: VIN NEVADA (D.BERGH)

KR kKR AR AR KA R KR AR F AR KA KR AR AR R AR KA KR KR AR R A AR AR I KRR A AR KR AR R IR A AR KA KK R AR AR AR KK AR AR AR AA T AR AR AR AR A KRR I A IR KRR KA R X R R KRk AR AR KRR K

| tnvert | Depth | wWater | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No wth
station | Elev | (FT) | Blev | (CFS) | (FPS) Head ord.El,| Elev | Depth | width |pia.-FT]or 1r.p.| 2L |Prs/pip
L/Elem ) éh Slope“{- _|— —{— e i _SF AV;I— HF ) ;E Dpt; ;roude & &orm Dp_|_ N nl_x—Falii— ZR _|Type ch
Kk KKK KKK ****k****Ik*******lk*******k ****k*k**l*i*kk*i'**kk*kkl*****k*k* Ik kkkkk |kkhkhhkx k**t****Ik*k****'***k**k[***** |*******
-5883.833 2343.175 5.911 2349.086 2101.96  14.82 3.41  2352,50 .00 ! 6.20 ! 24.00 8.000 24.000 .00 0 .0
27.89; i .0041ﬂ ) o o o o .003; ) .09_ ) 5‘91 i 1.07— i 5.63 i ~.015 o .06 B .00 gox
—5855.940| 2343.290‘ 6.200I 2349.490| 2101.96| 14.13 3.10I 2352.59 ! .00 ! 6.20 ‘ 24.00 ! 8.000 l 24.000' .00 I 0 .0
JUNCT ST% i .0042 o o - a "t .002; ) .01— ) 6‘20—1— 1.00 o ~|~.015 s .06 ) .00 ;ox
~5853.560 2343.30q| G.ESOI 2350,150‘ 2063.00| 12.55 2.45| 2352.60 1 .00 ! 6.12 ! 24.00 ! 8.000 ! 24.000| .00 ! 0 .0
20.91; i .0041_ i o - I oI .002;|_ .05— ) 6‘8;|— .84_ ) 5.56 ~|~.015 o .05 ) .00 gox
-5832.642I 2343,386| 6.716| 2350.103| 2063.00| 12.80 2.54 2352.65 ! .00 l 6.12 l 24.00 l 8,000 ! 24.000| .00 I 0 .0

|- - -I- N T R e e R B CE

HYDRAULIC JUMP

I | | | | I | | ! !
-5832.642 2343.386  5.562 2348,948  2063.00 15.45  3.71 2352.66 .00  6.12  24.00  8.000 24.000 .00 0 .0

|- - -I- e e - e ! I P - -
1338,175 L0041 .0041 5.49 5.56 1.15 5.56 .015 .00 .00 BOX
! I | | | | | s | | L
-4494.467 2348.876 5.562 2354.438 2063.00 15.45 3.71 2358.15 .00 6.12 24,00 8.000 24.000 .00 0 .0
|- - -1- e S e S e R CR
286.117 .0041 .0040 1.14 5.56 1.15 5.56 .015 .00 .00 BOX

| I | | | I | [ |
-4208.350 2350.050  5.671 2355.721 2063.00 15.16  3.57 2359.29  1.46  6.12 24,00  8.000 24,000 .00 0 .0

34.860 .0040 .0039 .13 7.13 1.12 5.60 .015 .00 .00 BOX

I I I ! | | ] I
-4173.490 2350.190  5.692 2355.882  2063.00 15.10  3.54 2359.42  1.45  6.12  24.00  8.000 24.000 .00 0 .0
|-

e B e T e e ! E C EA B

34.870 .0043 .0038 .13 7.14 1.12 5.47 .015 .00 .00 BOX

| [ | f | | 1 | I ! !
-4138.620 2350.340  5.781 2356.121  2063.00 14.87  3.43 2359,55 .00  6.12 24,00 8,000 24.000 .00 0 .0

22.179 .0041 .0036 .08 5.78 1.09 5.59 .015 .00 .00 BOX

R

[ Arin

i
&

[

PR,

~

£

&)

et

E




FILE: 6952-ULT-15.WSW WS P GW - CIVILDESIGN Version 14.0% PAGE 13
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11- 7-2008 Time: 2:21:49
LAS VEGAS WASH - RAINBOW STORM DRAIN; 90% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-15.wsw; DATE: JULY-08; BY: VTN NEVADA (D.BERGH)
KA A AR A RE KR KRR AR R AR AR AR KRR AN R KA R AR AR AR KRR AR AR AR R R R K AR AR A AR AR AR AR KRR R A AR R R AR R KR AR KRR AR ARR KR AARR R AR A KRR AR R AR KA AR KRR AR, KARAR KRR
| Invert | Depth | water | Q | vel vel Energy | Super |Critical|Flow Top|Height/|Base Wt| |No wth
station | Elev | (FT) | Elev | (CFS) | (FPS) Head Grd.El.| Elev | Depth | width |pia.-FT|or 1.D.| 2L |[Prs/Pip

oy |- “f- -i- _l_ -1- -t i -t |- -] ~|- -1 -

| SF Ave| HF  |SE Dpth|Froude N|Norm Dp “N* X-Fall| 2R |Type Ch

******k*l****kk***l*k****k**lk*****klkk***kkl*k*k***k*|*kt*k**‘***k*k*k|*k*k**ik Fhkkkhh | khhkrhr ] ohknk |x******

| | i I | | | | |

L/Elem |Ch Slope

Akk ok Rk Rk k| dokokkok ko kK

~4116.441 2350.430 5.837 2356.267 2063.00 14.73 3.37 2359.63 .00 6.12 24,00 8,000 ! 24.000 .00
29.65; ) .0041~ ) o o s o .003;|_ .10—I~ 548;|~ 1.07>I_ 5.59 —1—.015 o .05 i .00 IQOX
~-4086.790 2350.550 6.123 2356.673l 2063.00‘ 14.04 3‘06i 2359.73 l .00 ! 6.12 l 24.00 I 8.000 | 24.000l .00 ! 0 .0
JUNCT ST;l' .0050 a I I I oI .002;l~ 401“l~ 6.12_|- 1.00 I —1-.015 o+ .Oal- .00 ll;OX
-4082.790 2350.570 6.795I 235’7.365l 2040.04[ 12.51 2.43| 2359.79 ! .00 ! 6.08 l 24.00 ! 8.000 I 24‘000I .00 I g .0
20.695|— .0041—|— I "I B - .OOZ;IE .05_|_ 6.7;|— .BSNI— 5.52 ﬂl'.OlS - .06‘— .00 l_BOX
~4062.100 2350.655 6.662| 2357‘317| 2040.04| 12.76 2.53 2359.84 ! .00 l 6.08 l 24.00 ! 8.000 I 24.000| .00 l 0 .0

|- - - -1 N R e e ] G CO CR

HYDRAULIC JUMP

I | | | i
-4062.100 2350.655 5.524 2356.179 2040.04 15.39 3.68 2359.86 .00 6.08 24.00 8.000 24.000 .00 0 .0

400.541 ) ‘0041_I~ o o - ol .0041 ) 1.64~ ) 5‘5; i 1.15—1_ 5.52 ) -‘015 o .Oal— .00 i;30){
-3661.560 2352.294| 5.524 2357.818| 2040.04| 15,39 3.68| 2361.49 l .00 l 6.08 ! 24.00 l §.000 l 24.000| .00 ! W] .0
253.115 ) ‘0041— ) o " - B .003; ) .98_l~ 5.5;1- 1.15~|~ 5.52 ) “.015 o .Oal_ .00 l;ox
-3408.450 2353.330 5.756| 2359.086| ZOAO.OAI 14.77 3.39| 2362.47 ! .00 1 6.08 ! 24.00 ! 8.000 ! 24.000| .00 ! 4] .0
JUNCT ST; ) .0040 -1 I I "I o .003;|~ .01HI~ 5.76_1— 1.08 "I ~|-'015 - .06‘* .00 l;ox
-3405.950 2353.340 5.420l 2358.760I 2025.29| 15,57 3.76I 2362.52 I .00 ! 6.05 I 24.00 ! 8.000 ! 24.000| .00 ! 0 .0
90‘586|~ .004l~1— " I "I I .004;1_ .39_1_ 5.4;|— 1.18—l_ 5.50 i “.015 o .05|_ .00 |;0x
-3315.370 2353.710| 5.367 2359.078| 2025.29I 15.72 3.84| 2362.92 ! .00 ! 6.05 l 24.00 ! 8,000 ! 24.000l .00 ! 0 .0
212.876‘~ ,0041— i o I "I s .004;|“ 1.00~|— 5.3;|- 1420_|_ 5.50 ) _.015 o .Oal— .00 ;OX
FILE: 6952-ULT~15.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 14
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING pDate:11l- 7-2008 Time: 2:21:49

LAS VEGAS WASH - RAINBOW STORM DRAIN; 90% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;

FILE: 6952-ULT-15.wsw; DATE: JULY-08; BY: VTN NEVADA (D.BERGH)
kkk***kk*k*****‘kk*i**k************’(******kk*k*‘k***‘k**k*kkkkk**t******kﬁ**kk***‘kk*‘kki****k*k*k‘k****ﬁ***kk*‘k*********k**k**k Ak kkkkkk
Invert | Depth | water | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No wth

Elev I (FT) } Elev | (cFs) i (FPS) Head | Grd.gl.| Elev | Depth | width |[pia.-Frlor I.D.| 2L |Prs/Pip
- ~f- -|- o= - - - - . -
|

| SF Ave| HF  |SE Dpth|Froude N|Norm Dp

k*k***ﬁ*kIﬁk*k*k*iklikk****I*******|k**k*ik**lkkk****‘*k*ﬁ****‘***k**kk

Station

L/Elem Ch Slope
KKK KKRKAK | Ak Rk Ak kk&

“N" X-Fall] 2zR |Type Ch

LEETTEEY ******kl*w*** l**k*k**

i | | | ! i i | | !

PR TS

-3102.500 2354.580 5.118 2359.698  2025.29  16.49 4.22 2363.92 .00 6.05 24.00 8.000 24.000l .00 0 .0
JUNCT ST; ) . 0040 o s o o I .005; ) .01_ i 5,12_|_ 1.28 h i -.015 o .08 ) .00 l;ox
-3100.000 2354.590 4.873I 2359.464I 2001.00| 17.11 4.54| 2364.01 l .00 1 6.00 I 24.00 l 8.000 ! 24.000l .00 l 4] .0
49.52;|- .0041— ) o - I ol .005;‘— A29_[_ 4.8;|~ 1.37~l- 5.45 _1_.015 o .Oal— .00 !;ox
-3050.472 2354.793 4.778 2359.572| 2001.00| 17.45 4.73I 2364.30 l .00 ! 6.00 l 24.00 ‘ 8.000 ! 24.000l .00 l 0 .0
105.17; ) .0041_ ) o I o - .006;l~ .68— i 447; i 1.41‘1_ 5.45 —‘—.015 o .Oal_ .00 ‘;OX
~-2945.298 2355.225 4.556 2359.781: 2001.00l 18.30| 5.20 2364.98 ! .00 ! 6.00 : 24.00 : 8.000 : 24.000: +00 : 0 .0

91.528 .0041 L0075 .68 4.56 1.51 5.45 .015 .00 .00 BOX
|

i | | | | i
~-2853.770 2355.600 4.344 2359.944 2001.00 19.19 5.72 2365.66 1.41 6.00 24.00 8.000 24.000 .00 0 .0
-|- - |- R T e e N R CR &

44.155 .0041 .0083 .37 5.75 1.62 5.44 .015 .00 .00 BOX

| | | [ |
-2809.615 2355.782 4.237 2360.019  2001.00 19.68 6.01 2366.03 1.48 6.00 24.00 8.000  24.000 .00 0 .0

- SEERETE -I- N T e ! N N CR

78.345 .0041 . 0093 .13 5.72 1.68 5.44 .015 .00 .00 BOX
l | 1 | 1 | | | L
~2731.270 2356.104 4.040 2360.144 2001.00 20.64 6.61 2366.76 .00 6.00 24.00 8.000 24.000 .00 0 .0
e SEEE -I- - e S R N R B &
JUNCT STR .0040 .0106 .04 5.67 1.81 .015 .00 .00 BOX

| ! | | |
-2727.270 2356.120 3.778 2359.898 1921.00 21.18 6.97 2366.87 1.72 5.84 24.00 8.000 24.000 .00 0 .0
|- - - |- R e N N N G TR &

13.610 .0044 .0114 .15 5.49 1.92 5.17 .015 .00 .00 BOX
{ i | i | l | I
-2713.660 2356.180 3.744 2359.924 1921.00 21.38 7.10 2367.02 .00 5.84 24.00 8.000 24.000 .00 0 .0
-|- A- T -I- e e e N S R E
58.480 L0041 .0123 .72 3.74 1.95 5.30 .015 .00 .00 BOX




FILE: 6952-ULT-15.WSW WS PGW -~ CIVILDESIGN Version 14,08 PAGE 15
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING pate:11- 7-2008 Time: 2:21:49

LAS VEGAS WASH - RAINBOW STORM DRAIN; 90% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;

FILE: 6952-ULT-15.wsw; DATE: JULY-08; BY: VIN NEVADA (D.BERGH)
I I I I I I I I I I O I T T R R R L L R L T L L ]

Invert | Depth | water Q vel vel Energy | Super |Critical|Flow Top|Height/|Base Wt| No Wth
Station Elev (FT) | Elev (CFS) (FPS) Head Grd.El.| Elev | Depth width |pia.-Frior I.D. 2L |Prs/pip
L/Elem |Ch Slope SF Ave HF  |SE Dpth|Froude Ni{Norm Dp | *N® X-Fall| 2R {Type Ch

Ik ARRKK *k*******l********lkkk*****k ***t***kﬁl***k**kl****kkkl*t*******l****k*k ********|*t******|***k*** khkkkhhh] khkhk l*****i*

-2655.180 2356.420 3.586 2360.006 1921.00 22,32 7.74 2367.74 .00 5.84 24.00 8,000 24.000 .00
TRANS ST; ) .0500 h I o s s .0091 ) .Bl—l- 3.59“1— 2.08 I i ~.015 o —2.8; ) .00 gox
-2555.180 2361.420I 4.172| 2365,592| 1921.00l 14.99 3.49 2369.08 ! .00 ! 5.20 ! 39.73 ! 7.000 ! 24.000l 2.00 0 .0
626.64; ) .0051_ ) o - o - .0051|_ 3.20—|_ 4.1;|— 1.47-|_ 4.17 ) —.015 o —2.8; _2.00 ;RAP
~1928.536| 2364.619 4.172l 2368,791I 1921.00| 14.99 3.49| 2372.28 [ .00 ! 5.20 ! 39.73 ‘ 7.000 I 24.000| 2.00 l 0 .0
501.67; ) ¢0051_ ) o I o I .004; i 2.46—|_ 4.1;1— 1.47_|— 4.17 ) ~.015 o ~2.8; “2.00 ;RAP
-1426,860 2367.180 4.264I 2371.444| 1921.00I 14.57 3.30| 2374.74 ! .00 l 5,20 ! 40.10 ! 7.000 ‘ 24.000l 2.00 ! 0 .0
TRANS ST&l_ ,0140 o o B o I 4004; i .96—‘— 4.26_|_ 1.42 1 ) _.015 s —6.2; _2.00 ;RAP
—1217.090| 2370.120 3.188| 2373.308] 1921.00| 12.62 2.47| 2375.78 : .00 ! 3.75 ! 52.00 I 7.000 ! 52.000I .00 0 .0
TRANS ST; ) .0136 o o I o I .005; i .81_|“ 3.19_|_ 1.30 _l~ ) ~.015 o .06 ) .00 ;ECTANG
-1078.,920 2372,000 2.003| 2374.003i 1921.00| 12.97 2.61I 2376.62 ! .00 ! 2.76 ! 73.92 ! 7.000 I 73.920I .00 ! ] .0
WALL E;I; s o "I o I - I I oI o o o )
~1078.920 2372.000I 3.747I 2375.747I 1921.00| 10.59 1.’74I 2377.49 ! .00 ! 3.75 l 52,00 ! 7.000 ! 52.000] .00 I 0 .0
JUNCT ST& ) .0000 o o I o I ‘000; i ‘00— ) 3.75~ ) 1.00 I _1_.015 o ‘06 ) .00 ;ECTANG
mmm e L WARNING - Junction Analysis - Change in Channel Type ---=--—==~—---n
—1078.920I 2372.000| 5.254| 2377.254] 938.00| 3.91 .24l 2377.49 l .00 2.28 51.00 l 5,000 ! 51.000| .00 1 3 1.0
85.826I_ .0037~ ) o I - I .000; ) .06"|~ 5.2;|_ .32“1— 2,31 ) —.015 o .06 ) .00 ;OX
FILE: 6952-ULT-15.WSW WS P GW - CIVILDESIGN Version 14.05 PAGE 16
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11~ 7-2008 Time: 2:21:49

LAS VEGAS WASH - RAINBOW STORM DRAIN; 90% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
! FILE: 6952-ULT-15,wsw; DATE: JULY-08; BY: VTN NEVADA (D.BERGH)

R kAR AR KA AR A KRR A AR R KA AR AR A AR AR A R AR R R AR R A R R R KRR KR AR KR KRR AR RN R AR AR AR AR R R AR AR AR R AR W R RN KRR AR KRR A AR AR AR AR AR R ARRAKR KRk ARk R A hh ok kK AARRR

| Invert | Depth | water | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base wt| |No wth
Station Elev | (PT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | bepth | Wwidth |pia.-FTlor I.D.| 2L |Prs/pip

-|- -l- -l -|- S CR T N e R N S C

L/Elem |Ch Slope | | | SF ave| HF  |SE Dpth|{Froude N|Norm Dp | “N* | X-Fall} ZR |Type Ch

AKARKK KKK it****kt*l*****k** *kkk*****Ikk*k*k***|k*k****'**k**** KhkKAKKAKK [ HRARKIR k*k*****l**k***** *****k*li*ﬁ**k* Kk kK |***x***

! I
-993.100 2372.316 5.000 2377.316 938.00 3.91 .24 2377.55 .00 2.28 51.00 5.000 51.000 .00 3 1.0

64.33; i .0037_|ﬂ "l o o o .000; ) '03* ) 5.05|“ .32-[_ 2.31 _l_.015 o .06 ) .00 II;Ox
-928.763‘ 2372.553l 44766| 2377.320I 938.00I 4.10 .26| 2377.58 ! .00 ! 2.28 ! 51.00 ! 5.000 ! 51.000l .00 ! 3 1.0
61.42;|- .0037' ) o o o - .000;|— .OS-I— 4.7; ) .34_ ) 2.31 i —.015 o .06'— .00 |l_aox
———————————————————— WARNING - Flow depth near top of box conduif -==-=~—we=mmeeeeneom-
—867.337| 2372,780| 4.545| 2377.324l 938.00 4.30 .29 2377.61 .00 2.28 ! 51,00 I 5.000 l 51.000I .00 ' 3 1.0
51.68; ) .0037~ ) I -l o s .000; ) .03— ) 4.5; ) .37_|— 2.31 _I_.015 I .Oai— .00 I;OX

———————————————————— WARNING - Flow depth near top of box conduit -~-----v=ceommmmaoo—n

| | ! I | ! |
-815.650 2372.970  4.358 2377.328 938,00  4.48 .31 2377.64 .00 2,28 51,00 5.000 51.000 .00 3 1.0

BRIDGE ENTRANCE
| | | . [ | ! | |

-815.650 2372.870 4.439 2377.409 938.00 4.14 .27 2377.68 .00 2,19 51.00 5.000 51.000 .00 0 .0
-|- e -I- N e T CE P R

WALL ENTRANCE

| I | I I | l
-815.650 2372.970  4.827 2377,797  938.00  1.95 .06 2377.86 .00 1.53 113,96 8,000 85,000 3.00 0 .0

-|- -l -1 R e S L N R E
22.224 . 0089 .0003 .01 4.83 W17 1.75 .033 .00 3.00 TRAP
| | 1 1 | 1 1 | | P
~793,426 2373.168 4.630 2377.798 938.00 2.05 .07 2377.86 .00 1.53 112,78 8.000 85.000 3.00 0 .0
-i- - -1- A- e T S e N A E
21.433 .0089 .0004 .01 4.63 .18 1.75 .033 .00 3.00 TRAP
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FILE: 6952~ULT-15.WSW WS PGW ~ CIVILDESIGN Version 14.0S5 PAGE 17
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11- 7-2008 Time: 2:21:49
LAS VEGAS WASH - RAINBOW STORM DRAIN; 90% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-15.wsw; DATE: JULY-08; BY: VTN NEVADA (D.BERGH)

Kok kKRR KK kR Kk Kk kA kK kA RR KRR AR A KKK AR AR AR KRR A AR AR AR R AR AR Ak AR AR R KRR A KRR A AR AR AR KRR AR Rk AR AR R A A KA AR AR AR AR KRR AR Rk Ak k kR F Rk k ok R A AR R Aok

| Invert Depth | Water | Q | vel vel | Bnergy | Super |Critical|Flow Top|Height/|Base Wt| {No wth
Station Elev (FT) | Elev | (cFs) | (FPS) Head | Grd.El.| Elev | Depth | width [pia.-Fr|or I.D.| 2L |Prs/pip
L/Elem —|5h Slope— i h 0 hE i ~SF Av;{— HF _|;E Dpt;|;roude &[&orm Dp—|_ "N —l—x—Falil_ ZR i Type Ch
*t*k*****l****k**t*lt*****t*lk*kk*kk**‘**ki*ﬁk*k‘tk*kkﬁ*lkktk***lkkkk****k‘k*k*kk*lk***k**kl*k**ﬁ***l*******lﬁ**k**k KKk kK lkt**kkk
-771.993| 2373.359i 4.440l 2377.799| 338.00 2.15% .07 2377.87 1 .00 l 1.53 l111.64 ! 8.000 ! 85.000| 3.00 i 0 .0
20.66; ) .0089- i o o o -l .0001—1l~ .01_1_ 4.4;1— .19—1— 1.75 i —.033 o .06 -3.00 l;RAP
~751.323 2373.543 4.257l 2377.800| 938.00| 2.25 .08| 2377.88 l .00 I 1.53 |110.54 [ 8.000 ‘ 85.000| 3.00 l 0 ) .0
19.93; ) .0089_ i o -l o ol .000; i .01_|_ 4.2&‘— ‘20*|~ 1.75 i -.033 o .05 —3.00 |;RAP
—731.390l 2373.720| 4.081l 2377.802| 938.00l 2.36 .osl 2377.89 l .00 ! 1.53 I109.49 ! 8.000 ' 85.000l 3.00 ! 0o .0
19.22; i .ooas_i— I o o I .000;1_ .01~l_ 4.0;|— .zz_l_ 1.75 i _.033 o .06 -3‘00 |;RAP
-712,165| 2373.8921 3.912| 2377.803I 938.001 2.48 .10l 2377.90 l .00 ! 1.53 |108.47 l 8.000 ! 85.000| 3.00 ! o .0
12‘16; i .0089_l_ I s s ol ‘000; ) .01— ) 3.9l|~ .23“|~ 1.75 i —‘033 o .08 ~3.00 |;RAP

| ! | | | | | | | |
~700.000 2374.000 3.805 2377.805 938.00 2,56 .10 2377.91 .00 1.53 107.83 8.000 85.000 3,00 0 .0
-I- - -1- e N e O R E R &
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November 11, 2008 . HYDRAULICS SUMMARY - 100% DESIGN - (Ultimate Freeboard Check - Trunkline with Trunkline Peakmg) Wo #6952

Values in English Units Las Vegas Wash - Middle Branch; Rainbow Storm Drain; 6952-ULT-15.WSW; n=.015 By: D.Bergh
WSPGW STATION REMARKS DFEL’“C'&N DE;_L';VOF ZE;{:, IZY_E?/T VELOCITY  HGL  EGL cnmn)v\ésl. ngf:,gl A some Z;?:_VA’ PI‘E’L'?“TALET';R TopwioTH  FROUDE  ANGLEOF g:;‘(; :E;'f[;"] wi(:/LEIIz’ CCR:;::, N iy wALL HT VI;ESI[GI-I(VT ACTUAL FB FB CHECK RESOLUTION
~7400,00 SYSTEM HEADWORKS 938 3,808 3.805 2374.00 2.56 2377.81 2377.91 TRAP 85 3 366.41 109.06 107.83 0.24 0.60 4.41 8.00 4.20 oK NA
-7+00.00 BEGIN TRAP CHANNEL AT GOLF COURSE 938 . 3,805 3.805 237400 2.56 2377.81 2377.91 TRAP 85 3 366.41 109.06 107.83 0.24 0,60 4.41 8.00 4.20 oK NA
0.89% ) .
-8+15.65 END TRAP CHANNEL; WALL ENTRANCE 938 4,827 4.827 2372.97 2,05 2377.80  2377.86 TRAP 85 0 457.56 94,65 85,00 0.16 0.57 5.39 8.00 317 oK . NA
-8+15.65 BRIDGE ENTRANCE; BEGIN RGB; GB 938 4,358 4.358 2372.97 4.48 2377.33  2377.64 RGB © a8 0 209.38 56.72 48.00 0.38 0.81} 517 5.00 0.64 FIX WALL HEIGHT NA
0.37%
10+78,92 END RCB; WALL EXIT 938 5.254 5.254 2872.00 3.91 237725 2377.49 RCB 48 0 239.90 £8.51 48.00 0.31 0.74' 5.99 5.00 0.25 FIX WALL HEIGHT NA
~10+78,92 BEGIN CONFLUENCE STRUGTURE; GB 1921 2.003 2.004 2372.00 12.97 237400  2376.62 RECT 73.92 0 148.11 77.93 73.92 1.61 1.4 a4 7.00 5.00 oK NA
1.36%
A12+17.08 END CONFLUENCE STRUCTURE 1921 3.188 3.188 237012 - 12,62 2373.31 2376.78 RECT 52 0 152.22 58.38 52.00 1.30 ) 1451 4.65 7.00 3.81 OK NA
~12+17,09 BEGIN TRANSITION STRUCTURE 1921 3.188 3.188 2370.12 12.62 237331 237578 RECT 52 0 152.22 58.38 52.00 1,30 146 4.65 7.00 3.81 oK NA
1.40%
-14+26.86 END TRANSITION STRUCTURE 1921 4,264 4.264 2367.18 14,57 2371.44  2374.74 TRAP 24 2 131.85 43,07 41.08 1.43 1.58 5.85 7.00 2.74 ok NA
-14+26.86 BEGIN TRAPEZOIDAL CHANNEL; GB 1921 4,264 4.264 2367.18 14.57 237144 237474 TRAP 24 2 131.85 43,07 41.06 1.43 1.59 5.85 7.00 2.74 oK NA
0.51%
-25+55.18 END TRAPEZOIDAL CHANNEL 1921 4172 4472 2361.42 14.99 236559  2369.08 TRAP 24 2 128.15 42,66 40.69 1.49 - 180 5.78 7.00 2.83 oK NA
-25+55.18 BEGIN TRANSITION STRUCTURE; GB 1921 4472 4472 2361.42 14,99 236550  2369.08 TRAP 24 2 128,15 42.66 40,69 1.49 1.60 5.78 7.00 2.83 oK NA
5.00%
-26+55,18 END TRANSITION STRUCTURE 1921 3.586 3,602 2356.42 22.32 2360.01 2367.74 RCB 24 [} 86,07 347 24.00 2.08 1.85 544 8.00 4.41 oK NA
-26+55.18 BEGIN 24' X 8' RCB; GB 1921 3.586 3.692 2356.42 22.32 2360.01 2367.74 RCB 24 [ 86.07 3147 24,00 2,08 1.85 5.44 8.00 4.41 NA NA
] 0.41%
-27+13.66 1921 3.744 3.824 2356.18 21.38 2359.92  2367.02 RCB 24 0 89.85 31.49 24.00 1.95 ) 1.83 5.57 8.00 4.26 NA NA
-27+13.66 PC ’ 1921 3.744 3.824 2356.18 21.38 2359.92  2367.02 RCB 24 0 89,85 31.49 24,00 1.95 40.00 200 1.703 . 1.83 7.28 8.00 2.55 NA NA
0.44%
-27+27.27 48" RCP LATERAL 1921 3.778 3.852 2356.12 2118 2359.90  2366.86 RCB - 24 0 90,70 31,56 24,00 1.92 1,82 5.60 8.00 4.22 NA NA
-27+31.27 2001 4.040 4,091 2356.10 20.64 2360.14  2366.76 RCB 24 0 96.95 32.08 : 24.00 1.81 1.82 5.86 8.00 3.96 NA NA
0.41%
~28+53.77 PT 2001 4.344 4,348 2355.60 19.19 2359.94  2366.66 RCB 24 0 104.27 32,69 24,00 1.62 40.00 200 1.372 1.78 7.50 8.00 2.28 NA NA
-28+53.77 2001 4.344 4.348 2355.60 19,19 235994 2365.66 RCB 24 0 104,27 32.69 24,00 1.62 1.78 6.13 8.00 3.66 NA NA
0.41%
-31+00.00 30" RGP LATERAL 2001 4.873 4.873 2354.59 1741 235057  2355.11 RCB 24 0 116.95 33.75 24,00 1,37 1.73 6.60 8.00 3.13 NA NA
-31402.50 2025 5.118 5.118 2354.58 16.49 2350.55  2354.77 RCB 24 0 122.82 34,24 24,00 1.28 ) 1.7 6.83 8.00 2.88 NA NA
0.41% .
-34+05.,95 30" RCP LATERAL 2025 5.420 5420 2353.34 15.57 2350.57  2354.33 RCB 24 o 130,08 34,84 24.00 1.18 1.68 710 8.00 2.58 NA NA
-34+08.45 2040 5.756 5.756 2353,33 14.77 2350,55  2353.94 RCB 24 0 138.12 35.51 24.00 1.08 1.66 8.84 8.00 2.24 NA NA
0.41%
-40+62.10 HYDRAULIC JUMP 2040 5.524 5.524 2350.66 15,39 2350.57  2354.25 RCB 24 0 132.56 35,08 24,00 1.15 1.68 7.20 8.00 2,48 NA NA
-40+62,10 2040 6.662 6.662 2350,66 12.76 235055  2353.08 RCB 24 0 159,88 37.32 24.00 0.87 3.03 9.69 8.00 1.34 NA NA
042%
40+82,79 48" RCP LATERAL . 2040 6.795 6.795 2350.57 12:51 235057  2353.00 RCB 24 0 163.07 37.59 24,00 0.85 2.93 9.73 8.00 1.21 NA NA
-40+86.79 2063 6.123 6.123 2350.55 14.04 235055  2353.61 RCB 24 0 146,94 36.25 24.00 1,00 1.64 9.18 8.00 1.88 NA NA
0.41%
-41+38,62 2063 5.781 5781 2350.34 14.87 235612 2359.55 RCB 24 0 138,74 35,56 i4»o 1.08 1.67 8.91 8.00 2,22 NA NA
-41+38.62 PC 2063 5781 5.781 2350,34 14.87 235612 2359.55 RCB 24 0 138,74 35,56 24,00 1.09 17.00 116 1.421 1.67 8.87 8.00 0.80 NA _ NA
0.43%
41+73.49 PRC 2063 5,692 5692 2350.18 15.10 235588 2359.42 RCB 24 [] 136.62 35,38 24.00 142 17.00 116 1.465 V 1.67 8.83 8.00 0.84 NA NA
-41+73.49 PRG 2063 5.692 5.692 2350.19 1510 235588 235942 RCB 24 ] 136.62 35.38 24.00 1.12 17.00 116 1.465 1.67 #REF! 8.00 0.84 © NA NA
0.40%
-42+08.35 PT 2063 5.671 5.671 2350.05 1516 235572 2359.29 RCB 24 [ 136.08 35,34 24.00 142 17.00 116 1477 1.68 7.35 8.00 0.85 NA NA
-42+08,35 2063 5.671 6,671 2350.05 15.16 2355.72  2369.29 RCB 24 0 136.08 3534 24,00 1.2 . 1.68 7.35 8.00 2.33 NA NA
0.M%
58+32,64 HYDRAULIC JUMP 2063 5.562 5562 2343.39 15.45 2350,57 2354,28 RCB 24 [ 133.53 3512 24.00 148 1.68 7.25 8,00 244 NA NA
-58+32,64 2063 6.716 6.716 2343.39 12.80 2350,55 2353,09 RCB 24 0 161.17 37.43 24,00 0.87 3.04 9.76 8.00 1.28 NA NA
0.41%
-58+53.56 DUAL 14" X 23" HERCP LATERAL 2063 6.850 6.850 2343.30 12,55 2350.15 2352.60 RCB 24 0 164.38 37.70 24,00 0.85 2.95 9.80 8.00 118 NA NA

11/11/2008 ' V n Drainage Design Notebook
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November 11, 2008

Values in English Units

HYDRAULICS SUMMARY - 100% DESIGN - (Ultimate Freeboard Check - Trunkline with Trunkline Peaking)
’ Las Vegas Wash - Middle Branch; Rainbow Storm Drain; 6952-ULT-15.WSW; n=.015

CURVE

SUPER

ROLL

CCRFCD MIN

DESIGN

WO # 6952

By: D.Bergh

WSPGW STATION REMARKS D:L%SVN DEF'TE:N"F \zj‘z;f", "\é‘l’_isT VELOGITY ~ HGL  EGL. CHT";"F',';EL wu?ﬁf/ﬁ' A Sf_'c[)"fE ;;‘I’E‘f\’ P;‘,’s,&g; TOP WIDTH ;Sﬁgzi A';'ﬁ;f,g F RADNS  pLew®  wayeh e MINWALLHT  OESST AcTUALFB FB CHECK RESOLUTION
58+55,94 2102 6.200 6,200 234329 14,13 2349,49 2352,59 RCB 24 [} 148,76 36.40 24,00 1,00 1.65 7.85 8.00 1.80 NA NA
0.41%
-60+35.00 HYDRAULIC JUMP 2102 5.716 5716 2342.55 15.32 235057  2354.21 RCB 24 0 137.20 36.43 24,00 143 1.68 7.40 8.00 2,28 . NA NA
-60+35.00 2102 6.705 6.705 2342.55 13,06 2350,55 2353.20 RCB 24 0 160,95 37.41 24.00 0,89 3.15 9.85 8.00 1.30 NA NA
0.41%
-61+35.81 DUAL 24" X 38" HERCP LATERAL 2102 7.333 7.333 234214 11,94 2349.47 2351.69 RCB 24 [ 176.04 38,67 24,00 0.78 2,71 10.05 8.00 0.67 NA NA
-61439,85 2187 6.366 6.366 234213 14.31 234850  2351.68 RCB 24 0. . 15283 36,73 24.00 1.00 1.66 8,03 8.00 1.63 NA NA
0.38% ‘ )
-61+60.93 HYDRAULIC JUMP 2187 6.176 8.176 2342.05 14.75 2348.23  2351.60 RCB 24 0 148.27 36.35 24,00 1.06 1.68 7.85 8.00 1.82 NA NA
-61+60,93 2187 6,556 6.556 2342.05 13.90 2348.61 2351.61 RCB 24 0 157.34 37141 24,00 0.96 3.50 10.06 8,00 1.44 NA NA
0.38% )
-63+28.00 29" X 45" HERCP LATERAL 2187 7.508 7.508 2341.42 12,14 2348,93 2351.22 RCB 24 0 180.15 39.02 24,00 0.78 2.79 10.30 8,00 0.49 NA NA
-63431.00 2262 6.510 6.610 2341.44 14.48 2347.92 235118 RCB 24 0 156,22 37.02 24,00 1.00 1.68 8.19 8.00 149 NA NA
0.45%
-64+55.66 HYDRAULIC JUMP 2262 5913 5913 2340.84 15.94 2346.76 - 2350.70 RCB 24 0 14191 35.83 24,00 1.6 1.72 7.63 8.00 2,09 NA NA
-64+55,66 2262 7.145 7.145 2340.84 13.13 234799 2350,67 RCB 24 0 172.28 38.29 24,00 0.86 3.18 10.32 8.00 0.86 NA NA
' 0.45%
-64+65.35 36" RCP LATERAL 2262 7.222 7.222 2340,80 13.05 2348.02 2350.67 RCB 24 0 173,34 38.44 24.00 0.86 3.14 10.37 8.00 0.78 NA NA
-64+68,35 2282 6,548 6,548 2340.79 14.52 2347,34 2350.61 RCB 24 0 157.16 37.10 24,00 1,00 1.68 8.23 8.00 1.45 NA NA
0.42%
-66+00,00 END 24' X 8'RCB 2282 6,048 6.048 2340.24 15.72 2346,29 235013 RCB 24 0 14517 36.10 24.00 113 172 7.78 8.00 1,95 NA NA
-66+00.00 BEGIN TRANSITION STRUCTURE 2282 6.048 6.048 2340.24 15.72 2346.29 2350,13 RCB 24 0 14547 36.10 24,00 1.13 1.72 7.76 8.00 1.95 NA NA
0.38% ‘
-66+18.22 END TRANSITION STRUCTURE 2282 6.548 6.548 2340.17 14.45 234672 2349.95 RGB 26 0 157.92 30.10 26.00 1.03 1,68 10.79 9.00 041 NA NA
-66+418.22 BEGIN 2-13' X 9'RCB 2282 6.548 6,548 234017 14.45 2346.72 2349.96 RCB 26 0 157.92 39.10 26,00 1.03 1.68 8,22 9,00 245 NA NA
1.68%
-86+23.76 2282 6.061 6.061 2340.08 15.69 2346,14 2349,96 RCB 26 0 .145.44 3812 26.00 1147 1.72 10,34 #REF] #REF] NA NA
-66+23.76 2282 5.061 6.061 2340,08 15.69 234614  2349.95 _RcB 26 0 145.44 38.12 - 26,00 147 172 7.78 #REF! H#REF! NA NA
1.67%
-66+49,40 2282 5.499 5.499 2339.65 17.29 234515 2349.79 RCB 26 0 131.98 37.00 26,00 1.35 1,76 7.26 #REF1 #REF! NA NA
~66+49.40 PC 2282 5.499 5,499 2339.65 17.29 2345.15 2349.79 RCB 26 0 ‘131.98 37.00 26.00 135 53.00 87 1,263 1.76 7.44 #REF! #REF! NA NA
" 1.68% j '
-67+29.51 80" RCP LATERAL 2282 4.885 4,886 2338.30 19.46 234319 2349.07 RCB 26 1] 117.27 35,77 26.00 1.61 1.83 6.71 #REF! #REF! NA NA
-67+34,61 2385 5.547 5.547 2338.22 17.19 2343.77 2348,36 RCB 26 0 138,74 37.09 26.00 1.31 1.76 7.31 #REF! #REFI NA NA
0.22%
-67+86.22 PT 2385 5.891 5.891 2338.11 16.62 2344.00 2348.2% RCB 26 0 i143.50 31.78 26.00 1.25 37.00 87 2.564 1.75 7.64 #REF] #REF! NA NA
-67+86.22 2385 5.891 5.8%1 2338,11 16.62 2344.00 2348.29 RCB 26 0 ;143.5_0 37.78 26,00 1.25 1.75 7.64 #REF! #REF| NA NA
0.36%
-67+96.60 HYDRAULIC JUMP 2385 6.045 6,045 2338.07 16.44 234412 2348.31 RCB 26 0 :’145.07 38,09 26,00 1.23 1.75 7.79 #REIEI #REF| NA NA
-67+96.60 2385 7.493 7.493 2338.07 13.26 2345.56 2348.29 RcB 26 0 179.86 40,99 26,00 0,89 3.23 10.72 #REF! #REF| NA NA
0.36%
~724+11.94 2385 7.489 7.499 2336.58 13.25 2344,07 2345.80 RCB 26 [1] 180,00 41.00 26.00 0.89 3.23 10.83 #REF! #REF| NA NA
-72+11,94 PC 2385 7.499 7.499 2336,58 13.25 2344.07 2346.80 RCB 26 0 7‘1 80,00 41.00 26,00 0.89 2.00 1250 0.113 3.23 10.84 #REF! #REF! NA NA
0.36% ) )
72+51.42 PT 2385 7.499 7.499 2336.43 13.25 234393 2346.66 RCB 26 0 180.00 41.00 26,00 0.89 2.00 1250 0413 3.23 10,84 HREFI HREFI NA NA
“72+51.42 2385 7.499 7.498 2336.43 13.25 2343.93 2346.66 RCB 26 [1] %IE0.00 41,00 26.00 0.89 3.23 10.73 #REF! #REF! NA NA
0.36% :
7841213 2385 7.663 7.663 2334.42 12.97 2342.08  2344.69 RCB 2 0 5183.89 41.33 26,00 0.86 3.1 10.78 #REF] H#REF! NA NA
-78+12.13 PC 2385 7.663 7.663 2334.42 12.97 2342,08 2344.69 RCB 26 0 183.89 41,33 26.00 0.86 2.00 1250 0,109 3.1 10.88 #REF] #REF{ NA NA
0.36%
-78+52,06 PT 2385 7.691 7.691 2334.27 12.92 2341.87 2344.56 RCB 26 0 1'84.50 41.38 26,00 0.85 2.00 1250 0,108 3.09 10.78 #REF! #REF! NA NA
7845206 2385 7.691 7.691 2334,27 12,92 234197 234456 RCB 26 0 184.60 41,38 26.00 0.85 3,09 10.78 HREF| HREF! NA NA
0.34%
-94+24.48 60" RCP LATERAL 2385 8.904 8.904 232897 11.16 2337.87 2339.81 RCB 26 0 2‘213.71 43,81 26,00 0.69 243 11.34 9.00 0.10 NA NA
<94+24.48 2367 7.757 7.757 2328.93 14.16 2336.69 2339.80 RCB 26 [} 167.16 41,51 26.00 0,98 3.61 11.37 9,00 1.24 NA NA
11/11/2008 v n nevada Drainage Design Notebook
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November 11, 2008 HYDRAULICS SUMMARY - 100% DESIGN - (Ultimate Freeboard Check - Trunkline with Trunkline Peaking) Wo # sesz

Values in English Units Las Vegas Wash - Middle Branch; Rainbow Storm Drain; 6952-ULT-15.WSW: n=.015 By: D.Bergh
WSPGW STATION REMARKS D’f&"%” DEFPLE“NOF ZZ;H, "\é‘l'_isT VELOCITY H.G.L, EG.L. CHT’;'\;'EEL wgf:,ﬁl A sslel)):E ZLR%‘:‘\' ng;&zR TOP WIDTH ;Sﬁ::i A':ﬁ;'\ilg F ::;VU'Z :EE\;EE ‘RM(:/L;Z, CCR:;?,‘M'N MIN WALL HT V[\:I)/EI?II_GPI{VT ACTUAL FB FB CHECK RESOLUTION
0.35%
95+19,61 END 2-13' X 9'RCB 2367 7.209 7.208 232860 15.24 2335.84 2339.42 RCB 26 0 155.31 40.42 26.00 1.10 1.74 8.95 9,00 1,79 NA : NA
-95+19,61 BEGIN TRANSITION STRUGTURE 2367 7.209 7.209 2328.60 15.24 2335.81 2339.42 RCB 26 0 155.31 40.42 26,00 1.10 174 . .95 9,00 179 NA NA
3.90%
-95+69.64 END TRANSITION STRUCTURE 2367 5212 5.272 2326.65 21.08 2331.86  2338.76 RCB 26 [ 112.29 36.42 26.00 1.79 1.91 713 9.00 3.79 NA NA
-95+69,61 BEGIN 24' X 8' RCB; 48" RGP LATERAL 2761 6.200 6.200 2326.65 18.56 233285 233820 RCB 26 0 148.76 38.40 26,00 1.37 1.85 8.05 8.00 1,80 NA NA
) 0.40% )
-109+37,33 GB 2761 6.610 6.610 2321.21 17.40 2327.82 2332.52 RCB 26 0 158,68 39,22 26.00 1.24 1.82 8.43 9.00 2.39 NA NA
-109+37.33 2761 8.610 6.610 2321.21 17.40 2327.82 233262 RCB 26 0 158.68 39.22 26,00 1.24 1.82 8.43 9.00 2.39 NA NA
4.10%
108+51,37 HYDRAULIC JUMP 2761 5.891 5.891 2320.64 19,53 232653 233245 RCB 26 0 141,37 37.78 26,00 1.48 1.88 7.77 8.00 214 NA NA
-109+51.37 2761 8.464 8.464 2320.64 14.38 232010 233231 RCB 26 0 192,00 42.93 26,00 0.93 3.7 1247 8.00 -0.46 NA NA
’ 4.12%
-109+54.48 2761 8.580 8.580 2320,51 14,38 2329.09  2332.30 RGB 26 0 192.00 4316 26.00 0.93 - an 12.29 8,00 -0.58 NA NA
-109+54.48 48" RCP LATERAL 2885 7.818 7.818 2320.51 15.38 232833 2332,00 RCB 26 0 187.58 41.64 26,00 1.01 ' 1.76 9.58 8.00 0.18 NA NA
0.30%
-120+99.48 2885 7.657 7.657 2317.04 15.70 232470 232852 . RCB 26 0 183.78 41,31 26,00 1.04 1.77 9.43 8.00 0.34 NA NA
120+99.48 GB 2885 7.657 7.657 2317.04 15.70 232470 232852 RCB 26 0 183.76 44,31 26,00 1.04 T 9.43 8.00 0.34 NA NA
2.60%
121+18.39 HYDRAULIC JUMP 2885 6,354 6.354 ' 2316.52 15.03 232288  2326.38 RCB 26 [} 191.95 38.71 26.00 0.97 T o401 10.36 8.00 1.65 NA NA
2141939 - 2885 8.337 8.337 2316.52 18.92 2324.86 233042 RCB 26 0 152,48 42,67 26.00 1,38 1.96 10,30 8.00 .34 NA. NA
- ) 2.56%
A121+19.48 2885 8.340 8.340 2316.52 15.03 232485 2328.37 RCB 26 0 191,95 42,68 26.00 0.97 4,01 12.35 8.00 -0.34 NA NA
-121+18.48 48" RCP LATERAL 29055 7.894 7.894 2316.52 15.60 2324.41 2328.19 RCB 26 0 189.42 4.79 26.00 1.02 1.78 9.67 8,00 0.41 NA NA
0.31%
-121+28.76 HYDRAULIC JUMP 2955 7.666 7.666 2316.49 15,06 232416  2327.68 RCB 26 0 196.22 41,33 26,00 0.97 4.02 11,69 8.00 0.33 NA NA
121+28,76 2955 ' 7.894 7.894 2316.49 15.60 232439 2328.16 RCB 26 0 189.42 41.79 26.00 1.02 178 9.67 8.00 0.11 NA NA
0.31% .
-146+59.48 2955 7780 7.780 2308.66 15.83 231644 232033 RCB 26 0 186.67 41.56 26.00 1.04 1.78 9,56 8.00 0.22 NA NA
-146+59.48 ) GB 2955 7.780 7.780 2308.66 15.83 231644  2320.33 RCB 26 0 18667 . 4156 26.00 1.04 1.78 9.56 8,00 0.22 NA NA
1.38% -
147+09.48 2955 6.429 6.429 2307.97 19.15 2314.40  2320.09 RCB 26 0 154.31 38.86 26.00 1.39 1.89. 8,32 8.00 1.57 NA NA
447+09.48 . 2955 6.429 6.429 2307.97 19,16 231440 232009 RCB 26 0 154,34 38.86 26,00 1.39 1.89 . 8.32 8,00 1.57 NA NA
0.43%
171+08.48 END 24' X 8' RCB 2955 7.025 7.025 229765 17.53 2304.68 230945 RGB 26 [} 168.57 40.05 26.00 1.21 1.84 8.86 8.00 0.98 NA NA
-171+09.48 BEGIN TRANSITION STRUCTURE 2955 7.025 7.026 2297.65 17.53 2304.68  2309.45 RCB 26 0 168.57 40.05 26.00 1.21 1.84 8.86 8.00 0.98 NA NA
0.45%
-171+29.48 END TRANSITION STRUCTURE 2955 5.914 5.914 2297.56 19.22 230347  2308.21 RCB 26 0 153.75 37.83 26.00 1,39 1.87 7.78 8,00 2,08 NA NA
171+29.48 BEGIN 28.25' X 8' RCB 2955 5.914 5914 2297.56 19.22 230347  2309.21 RCB 26 0 153,75 37.83 26.00 1.39 187 7.78 8.00 2,08 NA NA
0.40%
-171+39.48 END 28.25' X 8' RCB 2955 5.961 5.961 2297.52 19.07 230348 230913 RCB 2 0 154,86 37.92 26,00 1.38 ' 188 7.83 8.00 2,04 NA NA
-171+39.48 SYSTEM OUTLET 2955 5.961 5.961 2297.52 19,07 230348 . 230813 RCB 26 0 154.96 37,92 26,00 1.38 1.86 7.83 8.00 2,04 NA NA
Notes:

(1) Depth with air entrainment, y*/y = 0.906(e)**'® (Fr >= 1.60; y* = y, Fr < 1,60). See WASURO User's Manual (Draft), US Army Corps of Engineers Los Angeles District, July 1985,
{2) To be calculated in the future,

(3) For supercritical flow, Fp = 1+0‘025V(Y1"); for subcritical flow, FB = 0.5+V2IZg. See Hydrologle Criteria and Drainage Design Manual, CCRFCD, 1999,
{4) Super-Elevation = C* (V2* Tw)/ (g * 1); C =1,V = Mean Channel Velocity, Tw = Top Width of Channel, r = Radius of Curve, g = gravity constant
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MPU Alignment,
Ultimate Conditions
Laterals Peaking
File: 6952-ULT-13-A.wsw
n=0.013
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T1 LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
T2 HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;

T3 FILE: 6952-ULT-13-A.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)
SO -17139.48 2297.52 12

REM AAKKk Rk AR AR A KRR AR AR A kR KRR AR AR R KRR KRR ARK R R KRR KA KR AR AR A AR A KR KRR A KA KRR KRR R I RR AR AK
REM END VTN DESIGN

REM AANKh kAR KA KRR AR KA KA KRR A KKK AR AR KRR R KA RR KR KRR KRR AR KRR AR A AR AR KR KRR AR AR AR A KRRk ARk
R -17139.48 2297.52 12 L013

R -17129.48 2297.56 12 .013

TS -17109.48 2297,65 10 12 .013

R -14709.48 2307.97 10 .013

R -14659.48 2308.66 10 .013

R ~12119.48 2316.52 10 .013

JX -12119.48 2316.52 10 11 .013 70.0 2318.520 90.0 .000
R -12099.48 2317.04 10 .013

R -10954.48 2320.51 10 .013

JX -10954.48 2320.51 10 14 .013 124.0 2322.510 90.0 .000
R -10934.48 2321.33 10 .013

R -9569.61 2326.65 10 .013

JX ~9569.61 2326.65 10 14 .013 124.0 2328.650 90.0 .000
TS -9519.61 2328.60 8 .013

REM KAk kk Rk kkhok ok Rk Rk k ok ke ko k k hk Kk kR kR Ak Ak ARk kKRR kA AR Rk ARk kA Rk hkkk ok hkhk kX ke k kK ko
REM END LOUIS BERGER DESIGN, BEGIN VTN DESIGN AT ELKHORN AND TORREY PINES; Q=2637

REM A 5Kk kR hhk kAR KRR KRR A KK AR KR RK KR AR R AR KRR AR IR AR KRR R AR KRR AR KA AR AR A AR AR KA KR ARk
R ~9429.48 2328.93 8 .013

JX  -9424.48 2328.97 8 9 .013  252.00 2328.97 90

R ~7852.06 2334.274 8 .013

R -7812.13 2334.418 38 .013 -2.00

R ~7251.42 2336.433 8 L013

R -7211.94 2336.575 8 L0113 2.00

R -6786.22 2338.108 8 .013

R -6734.51 2338.22 8 .013 37.00

JX -6729.51 2338.30 8 14 .013 110.66 2338.22 -57

R -6729.51 2338.30 8 L013

R ~6649.40 2339.649 8 .013 53.00

R -6626.76 2340.027 8 .013

R -6623.76 2340.08 8 .013

REM *Ahkhhhhkhhh kb h Ak AR A A KA KKK KR RKRR AR K KA KRR KR K AAR AR AR KR KK RA AR KRR KRR R AR R KRRk Rk kKA Kk h k&
REM END VTN DESIGN, BEGIN LOUIS BERGER DESIGN AT RAINBOW AND ELKHORN

R R R R R R R R S R s 22 L]
R -6618.22 2340.17 8 .013

TS -6600.00 2340.24 1 8 .013

R -6468.35 2340.788 1 .013

JX -6465.35 2340.80 1 2 .013 50.21 2341.13 -80.0

R -6331.00 2341.41 1 .013

JX =-6328,00 2341.42 12 .013 79.40 2341.80 ~90

R -6139.85 2342.13 1 .013

JX  ~6135.81 2342.14 118 .013 88.56 2342.21 -90

R -5855,94 2343.29 1 .013

JX -5853.56 2343.30 117 .013 51.83 2343.53 ~90

R -4208.35 2350.05 1 .013

R -4173.49 2350.19 1 .013 -17.00

R -4138.62 2350.34 1 .013 17.00

R -4086.7% 2350.55 1 .013

JX -4082.79 2350.57 13 .013 108.08 2352.07 ~90

R -3408.4% 2353.33 1 .013

JX ~3405,95 2353.34 118 .013 14.75 2354.84 -90

R ~3102.50 2354.58 i .013

JX -3100.00 2354,59 118 .013 24,29 2356.09 -90

R -2853.717 2355.60 1 .013

R -2731.27 2356.104 1 .013 -36.00

JX  -2727.27 2356.12 1 3 .013 101.63 2358.51 -50

R -2713.66 2356.18 1 .013 ~4.00

R -2655.18 2356.42 1 .013

TS -2555.18 2361.42 4 1 .013

R -1426.86 2367.18 4 .013

REM Ak KXk khkhkhk Ak kkk kR AR KA AR K I AR AR R IR AR R AR A KR A KR KRR KR AR AR R RAR AR RR KRR AR R AR R KR AR R AR Ak k&
REM REQUIRED TRANSITION LENGTH = 15 x DELTA BW = (52 -~ 24)/2 = 210'

REM %k A A hkxdhhhkkhkh Kk hhkk kR AR Rk kk kR k kAR A KR KRR KRR RR KK AR KR AR KK RA R A KRR KRR KRRk KAk hkhkk Kk
TS -1217.09 2370.12 5 4 L013

TS -1078.92 2372.00 19 5 .013

WX -1078.92 2372.00 5 .013

JX  -1078.92 2372.00 6 13 .013 983.00 2372.03 0.00

R -815.65 2372.97 [3 .013

BE ~-815.65 6

WE -815.65 7

R ~700.00 2374.00 7 .033

REM  fk kR ko ko ok ok kA% KKk ko ok oKk K oK ke KR K KR R KRR R R KKk kR KRk R Kk K
REM BEGIN VTN DESIGN, GRAND TETON AND GOLF COARSE

REM ***kkkhk kK kA A KR kAR A KRR AR KRR AR KR KRR KRR R IR R AR AR R KRR KRR A AR AR KRR R AR R RR IR AR AR ARR A AR KK
SH ~700.00 2374.00 7 .033

CD 13 0 .000 8.000 24.000

¢ 2 4 1 .000 3.000

cp 3 4 1 .000 4.000

cD 4 1 0 .000 7.000 24.000 2.000 2.000 -2.88

CcD 5 2 0 .000 7.000 52.000 -6.24

Cb 6 3 3 1.000 5.000 51.000

¢co 7 1 0 .000 8.000 85.000 3.000 3.000

i) 8 3 1 2.000 9.000 26.000

cD 9 4 1 .000 5.000

cp 10 3 0 .000 8.000 24.000

co 11 3 0 .000 4.000 6.000

cpD 12 3 1 2.250 8.000 28.250

cD 13 3 1 1.000 5.000 25.000

cCp 14 4 1 .000 4,000

cD 15 2 0 .000 8.000 24,000

cp 17 4 1 .000 1.500

cp 18 4 1 .000 2.500

cp 19 2 0 .000 7.000  73.920

Q 772.590 .0
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FILE: 6952-ULT-13-A.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 1
program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING pate:11- 7-2008 Time: 2:30:13
LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH ;
FILE: 6952-ULT-13-A.wsw; DATE: NOV-08; BY: VIN NEVADA (D.BERGH}
*k*k********kk****ki*k*i***k'(*t‘(**w***k****k**kk**k**kkr**k**'k**t***kk*kkkk*kkt*ﬁ*k**k*******k****ktk**t****kk*k*tk***i*x* AKkkkhkk®

| Invext | Depth | Wwater Q | vel Vel | Energy | Super |Critical|Flow Top|Height/|Base we| |No wth
station | Elev | (FT) | Elev (crs)y | (FPps) Head | Grd.El.| Elev | Depth width [pia.-FT|or I.D.{ %L |[Prs/pip
L/Elem ) Eh Slope— ) —l— B —%— ) —SF Av;l_ HF ) ;E Dpt; ;roude ;l;orm Dp_ ) N i —X—Falil_ ZR i Type Ch
*k***kt**lk%*«k*i*k'***ﬁkk**l***i***k*‘kk**k**kkl*****«kl*X***k*lktkt«*t*k‘k**kk**'ﬁ*kk*k*kl*k*k**k*l**k*kk*‘**kﬁkt*l*kttk e
-17139.480 2297.520 5.566 Z303.086| 2955.00 20.42 6.47 2309.56 .00 7.38 ! 28.25 l 8.000 l 28.250| .00 l 1 2.3
10.006 i .0040_ ) o o o - ‘007; ) .07—|_ 5.5;|~ 1.59—1— 6.99 _|~.013 o .06‘“ .00 I;OX
~17129.480 2297.560 5.540 2303.100l 2955.00l 20.51 6‘53l 2309.64 ! .00 ‘ 7.38 | 28.25 l 8.000 l 28A250| .00 | 1 2.3
TRANS ST;‘“ .0045 I - I oI - 4005;|— .12_l— 5.54—|‘ 1.60 I _‘—.013 - .05|_ .00 l;OX
-17109.480 2297.650 6.356 2304.005| 2955.00| 19.37 5.83| 2309.83 l .00 l 7.18 l 24.00 | 8.000 l 24.000I .00 l [} .0
1528.08;|_ ‘0043~|_ "I - -l -l .004;1_ 6.57_“ 6.3;|— 1.35_|_ 6.36 —l_.013 -l .06|_ .00 |BOX
-15581.390 2304.221 6.356 2310.576| 2955.00| 19.37 5.83| 2316.40 l .00 ! 7.78 l 24.00 l 8.000 ! 24‘000l .00 l 0 .0
871.911 i ‘0043—|w " I o -l ‘004; ) 3.82_l~ 6.3; ) 1.35_1_ 6.36 _|”.013 o .Oaln .00 |QOX
~14709.480 2307.97OI 6.271| 2314.241| 2955.00l 19.63 5.99l 2320.23 l .00 ! 7.78 l 24.00 l 8.000 ! 24‘000| .00 | Q .0
18.24;“ .0138—l~ - ol - - .004;‘“ .08_|u 6‘2;‘_ 1.38~|— 4.27 _]’.013 I .Osl— .00 lI—BOX
~14691.240 2308,222 6‘484‘ 2314.705l 2955.00| 18.99 5.60 2320.31 ! .00 ! 7.78 l 24.00 l 8.000 ! 24.000l .00 | 0 .0
19.2691_ .0138”“ - - - I .003;‘“ .07“l_ 6.4;3l~ 1.3l—|— 4.27 —‘_.013 I .061_ .00 I;EOX
-14671.970 2308.488 6.800 2315.288| 2955.00l 18.11 5.09| 2320.38 l .00 ! 7.78 I 24.00 l 8.000 I 24.000| .00 ! ) .0
12.48;1— .0138_|H "I -l I w1 .003;|~ .04“‘ 6.851- 1.22~|“ 4.27 _|~.013 I .061_ .00 l;OX
—14659.480I 2308.GGOI 7.132I 2315,792l 2955.00l 17.26 4.631 2320.42 l .00 ! 7.78 l 24.00 | 8.000 l 24,000| .00 ! 0 0
2058.91;1_ .0031~l_ "I - - - .00311~ 6.37—|—~ 7.1;|— 1.14_|— 7.13 —|—.013 o .061— .00 l_BOX
-12600.560 2315.031 7.132 2322.163| 2955.00| 17.26 4,63 2326.79 ! .00 I 7.78 l 24.00 l 8.000 1 24‘000| .00 | 0 .0
481.081 i .0031‘ ) R I . -l - .0031|_ 1.48—I— 7.1;“ 1.14—|— 7.13 Ml_‘013 o .06 ) .00 gOX
FILE: 6952-ULT-13-A.WSW WS P GW - CIVILDESIGN Version 14.05 PAGE 2
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11- 7-2008 Time: 2:30:13

LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-13-A.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)
*k**kt**k*****k*k*ﬂ**ﬂ******k*******k***k‘k**kk***k**k*k*********k****kkkkk*i‘kk**k*****k*****k"kk*i(*‘k**k*k*kt‘k***‘k*k***v\*k** LEEE S L2
| Invert | Depth | water | Q | vel vel | Energy | Super |Critical|Flow Top |Height/|Base wt| |No wth
station | Elev | (FT) Elev | (CFS) (FPS) Head Grd.El.| Elev | pepth | width |pia.-Frlor I.D.| 3L |Prs/Pip
-{- e -|- A- e s S N -
L/Elem |Ch Slope | SF Ave HF SE Dpth|Froude N|Norm pp | "N* | X-Fall| ZR |Type Ch
***ﬁk*k**‘*kkk*k*** k*k***ktk’*k****k**Ik**kk**lk***ﬁk*‘*kt***k** *******lkk******lﬁkk***xﬁl**k****'*k**ﬁk*l*kkk* I***a***
[ I | I | | | I ! | ! !
~12119.480 2316.520 7.151 2323.671  2955.00 17.22 4.60 2328.27 .00 7.78 24.00 8.000  24.000 .00 0 .0
-1- - -1- N T T e e E ! R N

JUNCT STR .0000 .0037 .00 7.15 1.13 .013 .00 .00 BOX

dok kKKK KK

| 1 | | |
-12119.480 2316.520 6.236 2322.756 2885.00 19.28 5.77 2328.53 .00 7.66 24.00 8.000 24.000 .00 0 .Q
|- e N & e N CO &

6.559 .0260 .0042 .03 6.24 1.36 3,40 .013 ! .00 .00 BOX
-12112,920 2316.630 6.422| 2323.113| 2885.00| 18.72 5‘44I 2328.55 ! .00 ! 7.66 ! 24.00 ‘ 8.000 l 24,000I .00 t 0 .0
8.136 ) .0260_ ) o "I - o .003;‘— .03— ) 6.4;|— 1.30—‘- 3.40 _|~.013 o .061— .00 I;OX
-12104.790 2316.902 6.736 2323.637] 2885.00l 17.8% 4.QSI 2328.58 | .00 ‘ 7.66 ! 24.00 1 8.000 ! 24‘000| .00 l ] .0
5.31; ) .0260_ ) o I -l o .003;l— .02~ i 6.7; i 1‘21—|— 3.40 _|-,013 o .Oal_ .00 |é0x

| | | |
-12099.480 2317.040 7.064 2324.104 2885.00 17.02 4.50 2328.60 .00 7.66 24.00 8.000 24.000 .00 Q .0
T EE P T & T T e O EE b
222,587 .0030 L0030 .67 7.06 1.13 7.086 .013 .00 .00 BOX

| 1 1 |
~11876.890 2317.715 7.064 2324.779 2885.00 17.02 4.50 2329.28 .00 7.66 24.00 8.000 24,000 .00 0 .Q
- SN -I- e L & I L e N b

462.301 .0030 .0031 1.41 7.06 1.13 7.06 .013 .00 .00 BOX
| | l | | | | | L
-11414.590 2319.116 7.020 2326.135 2885.00 17.12 4.55 2330.69 .00 7.66 24.00 8.000 24.000 .00 Q .0
-|- R e B e T e B e S EE b
460.112 .0030 .0033 1.52 7.02 1.14 7.06 .013 .00 .00 BOX
|

—10954.480| 2320.510 6.693| 2327.203 2885.00| 17.96 5.01 2332.21 ! .00 7.66 24.00 l 8.000 24.000 .00 0 .0
JUNCT ST;|— .0000 -l "I "I - oI .004;|- .Oﬂ_l— 6.69—l— 1.22 - —l—.013 I .OBI— .00 ‘;ox

-10954.480 2320,510 5.551 2326.061 2761.00l 20.72 6.67l 2332.173 ‘ .00 7.44 24.00 ! 8.000 l 24.000 .00 0 .0
5.564 . 0410 -0 -l I .005;|_ .03“l_ 5.5;[_ 1.55—|_ 2.85 —‘_.013 .00 .00 BOX




FILE: 6952-ULT-13-A.WSW WS PGW~ CIVILDESIGN Version 14,05 PAGE 3
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING pate:11l- 7-2008 Time: 2:30:13

LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-13-A.wsw; DATE: NOV~08; BY: VIN NEVADA (D.BERGH)
***********i*************ﬁ********k***kﬁ****kk*k****ﬁ***ﬁ********ﬁ******k*****k**k*k********k*****k**************k******** Kk kkhokokh
| tnvert Depth water | [¢] | vel vel | Energy | Super |Critical|Flow Top|Height/|Base wWt| {No wth
Station | Elev (FT) Elev | (CF8) (FPS) Head Grd.El.| Elev | pDepth | width |pia.-FT|or 1.D.| 2L |prs/Pip

SF Ave HF SE Dpth|Froude N|Norm Dp l N X-Fall ZR |Type Ch
*****kk*klk*w**k*l**k**x*l*k**k***kl*****k* Kok Ak kK kK ***ik*k*lkﬁ*****'**k**** hkkkk {hkxkkrk

! | | | | |

| I
-10948.920 2320.738 5.703 2326.441 2761.00 20.17 6.32 2332.76 .00 7.44 24.00 8.000 24.000 00 0 0

L/Elem |Ch Slope
KAAAAKA KK | KA Ak K AAkk t******kl*****k***

8.186 i .0410_ ) - o o e .0045 i .04_|— 5.76 i 1.49— ) 2.85 ) _.013 o .06 ) .00 |;ox
~10940.740 2321.073l 5.981| 2327.05‘3‘| 2761.00| 19.23 5A74| 2332.80 ! .00 ! 7.44 l 24.00 l 8.000 l 24.000| .00 ! 4] .0
6.25; ) .0410~ i o o I ol .004; ) .03_|_ 5.9;[_ 1.39—|— 2.85 ) ~.013 o ‘OEI_ .00 l;SOX
-10934.480 2321.330| 6.273| 2327.603| 2761.00| 18.34 S.Zzl 2332.83 ! .00 ! 7.44 ! 24.00 I 8.000 l 24.000| .Q0 ! [ .0
590.19;|_ .0039—‘- ot I I I .003;'— 2.30~|~ 6.2;1— 1.29-I~ 6.27 ~|-.013 oI .0(;‘~ .00 ‘;OX
-10344.280 2323.630 6,273| 2329‘903l 2761.00I 18.34 5.22 2335.13 ! .00 | 7.44 ! 24.00 ‘ 8.000 ! 24.000| .00 : 0 .0
774,67;" .0039_ ) o I - -l .0045 ) 3.13_|_ 6.2;|~ 1.29_1_ 6.217 ) —.013 o .Oai— .00 Igox
-9569.610 2326.650 6.124| 2332.774| 2761.00| 18.78 5.48I 2338.25 ! .00 ! 7.44 { 24.00 ! 8.000 { 24.000I .00 ! 0 0

JUNCT ST; i .0000 o oI I oI I .005; i .00~[— 6.12“I_ 1.34 I ) —.013 o .05|— .00 lX;Ox
~-9569,610 2326.650 5,172I 2331.822| 2637.00| 21.24 7.01 2338.83 ! .00 ! 7.21 I 24.00 ! 8.000 I 24.000| .00 ! 0 .0
TRANS ST; ) .033%0 o -I_ oI -l ~J~ .004; ) .25_1_ 5.17_|_ 1.65 I —'k.013 o .Oal— .00 ‘;OX
~9519.610 2328.600| 7.206| 2335.807| 2637.001 15,25 3.61 2339.42 l .00 ! 7.21 l 26.00 ! 9.000 ! 26,000| .00 ! 1 2.0
88.44; ) .0037— ) o R ol ol 4003; ) .32_|_ 7.21 ) 1.04- ) 7.21 ) ~.013 o .06 i .00 ll;ox
~9431,162 2328.924| 7,206| 2336.130| 2637.00| 15.25 3.61 2339.74 ! .00 ! 7.21 ! 26.00 ! 9,000 l 26.000I .00 ! 1 2.0
1.68; ) ‘0037-|~ I o I - ‘003; ) .01_|_ 7.21|— 1.04~ ) 7.21 ) _.013 o .05 ) .00 |I;OX
-9429,480 2328.930| 7.212| 2336.142l 2637.09l 15.24 3,60| 2339.75 ! .00 ! 7.21 26.00 ‘ 9,000 ! 26.000| .00 l 1 2.0
JUNCT ST; ) .0080 o o o - I ‘001§ ) .01_ ) 7.21“‘ 1.04 o -|~.013 - .06 ) .00 |;OX
FILE: 6952-ULT-13-A.WSW WS P GW -~ CIVILDESIGN Version 14.05 PAGE 4
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:1l- 7-2008 Time: 2:30:13

LAS VEGAS WASH -~ RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-13-A.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)

*******k**k***********k**********k***k*i*****ﬁ*****k*k**k*****k**k**k**kkkkk*k**kk*kk*****k**************k***k************ Khkkkkkkk
Invert Depth | Water | | vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt No Wth

Elev (Fr) I Elev l (Crs) | (FPS) Head | Grd.El.| Elev | Depth | width |pia.-PT|or I.D.| 2L |Prs/pip

_[- - -1~ 1= |- -1- _- -~ - ~|- ~|- -
|

1;/Elem Ch Slope
FAKARKKKK KA ARARKAK AR AR R Ak

Station

_|_ -1-
SF Ave| HF
k*kk****klkk*******lktkk***‘**kktk*lk******k*

SE Dpth|Froude N
*******li***t*kk

| I ! I {
-9424,480 2328.970 8.815 2337.785 2385.00 11.27 1.97 2339.76 .00 6.74 26,00 9.000 26.000 .00 1 2.0

Norm Dp | “N* X~Fall| ZR |Type Ch
KRk AhRhk | A hkkkk fhARAkkk | khkkhk khkkkkkk

144.291 L0034 .0018 .26 8.82 .70 6.88 .013 .00 .00 BOX
———————————————————— WARNING - Flow depth near top of box conduif -—----ww—mecemnocea—-
| I | | | | | I
-9280.189 2329.457 8.405 2337.862 2385.00 11.82 2.17 2340.03 .00 6.74 26.00 9.000 26.000 .00 1 2.0
|- - -1 R T T e e P CR
141,557 L0034 .0020 .28 8.41 .75 6.88 .013 .00 .00 BOX

———————————————————— WARNING - Flow depth near top of box conduit ------==w=e=——cocmn-
I I i | [ | Lemse [ | | ] | el

] i

B

o

T9138.633 239,934  8.014 2337.948  2385.00 12.40  2.39 2340.34 .00  6.74 9.000  26.000 .00 1 2.0

1414185 ) .0034— ) I " o o .002; i .32_ ) 8.01|— .80 ) ~.013 o .06 ) .00 ;OX
-8997.453 2330.411 7.641I 2338.052' 2385.00| 13.01 2.63‘ 2340.68 ! .00 ! 6.74 ! 26.00 ! 9.000 ' 26.000| .00 1 2.0
146,93; ) .0034_ ) o "I s I .002; ) .38-|_ 7.6;1* .86_ ) 6.88 ) —.013 o .08 i .00 ;OX
—8850.517' 2330.906 7.286| 2338.192| 2385.00| 13.64 2.89| 2341.08 ! .00 ! 6.74 ! 26.00 | 9.000 | 26.000 .00 1 2.0
185.19;|— .0034— ) o " I - .002; ) .54—1_ 7.2;’_ .93~|- 6.88 —|—.013 - .08 ) .00 |;0X
—8665.320| 2331.831 6.946l 2338.478[ 2385.00‘ 14.31 3.18[ 2341.66 ! .00 [ 6.74 l 26.00 ! 9.000 ! 26.000 .00 1 2.0
110.16; ) .0034~ ) oI "I ol I .003; i .36—|~ 6.9;|_ 1.00_I~ 6.88 _l—.013 o .06 ) .00 I;OX
-8555.155l 2331.903‘ 6.885| 2338.787| 2385.00| 14.43 3.24| 2342.02 ! .00 ! 6.74 ! 26.00 ! 9.000 l 26.000' .00 1 2.0
703.09; i .0034— ) o I v " .003; ) 2.37_‘— G.BQ'— 1.0l-t_ 6.88 —l-.013 o .OBI— .00 ;OX

[cmwe)

[asdeecex



FILE: 6952-ULT-13-A.WSW WS P GW - CIVILDESIGN Version 14.05 PAGE 5
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:ll- 7-2008 Time: 2:30:13
LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-13~A.wsw; DATE: NOV~08; BY: VTN NEVADA (D.BERGH)
***iﬁ****ﬂ*tk**ﬁkkkt****kk*******k**k**k*****ﬁ**iti*****i**ﬁk**kﬁ*k**k**k****k******kkt*k*kkk*k****k*************tkkﬁ**k** kkk Kk Kk kk
{ Invert | Depth | water | Q | vel Vel | Energy | Super [Critical|Flow Top|Height/|Base Wt| |No wth
Station | Elev | (FT) | Elev | (cFs) | (Fps) Head | Grd.El.| Elev | Depth width |pia.-FT|or I.pD.| 2L |Prs/Pip

- l_ - iy _‘~ - - - -1~ -1- [

L/Elem |[Ch Slope | | | SF Ave HF SE Dpth|Froude N{Norm Dp | *N* | x-Fall] 2R '|Type Ch

***k*****lt****k«tk|********l**k****k*‘kk**k**tk'kk**kt*I**kk**kIk*kk*k***lk*k**k*‘*k*k**k*‘kk*k****l*k*k**klt*ttk*klik**k lx******

| | 1 | | L
-7852.060 2334.274 6.885 2341.158 2385.00 14.43 3.24 2344.39 .14 6.74 26.00 9.000 26.000 .00 1 2.0
-1- SR |- N & T N e N
28.838 .0036 .0034 .10 7.02 1.01 6.71 .013 .00 .00 BOX

| i | | i | | ! ! [ I |
_9823.222 2334.378  6.744 2341.122  2385.00 14.74  3.37 2344.49 .14 6.74  26.00  9.000 26,000 .00 1 2.0

|- -l -1 N e e R C &

HYDRAULIC JUMP
[ | | | | | i ! | |

I I
-7823.222 2334.378 6.711 2341.089 2385.00 14.81 3.41 2344.49 .14 6.74 26.00 9.000  26.000 .00 1 2.0

11.09;‘” ‘0036~|_ I -l "I o ‘00381- .04—l_ 6.8;|_ 1,05_l— 6.71 _l_.013 - .Oalh .00 ‘gox
-7812.130 2334‘418| 6.720I 2341.138| 2385.00| 14.79 3,40 2344.53 ! .00 ! 6.74 ‘ 26.00 l 9.000 ! 26.000| .00 | 1 2.0
547.44é|~ .0036_1« I I oI - .003;|_ 1.97_l_ 6.7;|— 1.05—|_ 6.72 ‘|~.013 " .06‘“ .00 l_BOX
-7264.682 2336.385 6.720 2343.106l 2385.00l 14.79 3.40| 2346.50 I .00 ! 6.74 l 26.00 ! 9.000 l 26.000| .00 l 1 2.0
13426;|~ ‘0036~|— . I - 1 "I .003;|_ .05_|— 6.7;l~ 1.05—I— 6.72 _l—.013 - .OBIN .00 I_BOX
—7251.420| 2336.433I 64721| 2343.154| 2385.00l 14.79 3,39l 2346.55 ! .14 ! 6.174 ! 26.00 | 9.000 ! 26.000! .00 l 1 2.0
23.30;|— .0036_1“ I "I -l o .003;1_ .OB—l_ 6.8;|- 1.05_1“ 6.72 ~|—.013 o .06 ) .00 |_Box
-7228.115 2336.517 6.721| 2343.238I 2385.00| 14.79 3.39 2346.63 ! L14 l 6.74 ! 26.00 1 9.000 ! 26.000| .00 l 1 2.0
16.17; ) ‘0036— i e - "I - .003;|— .06—|_ 6.8;‘— 1.05_|~ 6.72 _|_.013 "I .0(_)|~ .00 |;0x
-7211.940 2336.575 6.715 2343.290| 2385.00| 14.80 3.40 2346.69 ! .00 ! 6.74 ‘ 26.00 ! 9.000 I 26.000l .00 I T 2.0
44.07;I_ .0036”1_ a -l -1 "I ‘003;|~ .16—]— 6‘7;|~ 1.05—|- 6.72 _I—.013 B .Oal_ .00 lI—EOX
—7167.868| 2336.734‘ 6.715l 2343.449l 2385.00| 14,80 3.40{ 2346.85% i .00 I 6.74 l 26.00 l 9.000 ! 26.000I .00 l 1 2.0
92.636 ) .0036_ ) -1 - o -l ,0035" .35—|_ 6.7;|— 1.05”‘_ 6.72 _|“.013 I .06|~ .00 ‘QOX
FILE: 6952-ULT-13-A.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 6
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:1i~ 7-2008 Time: 2:30:13

LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-13-A.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)

Xﬁ*****k**kkkk*k*ﬁkk**k**k********k****k*******ﬁkk***********k*k*****k*ik****k***********k*k********k*k****ﬁ******k***t*** kok ok ok ok kKK
| Invert | Depth | Water | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base we | |No wth
station | Elev | (FT) | Elev (crs) (FPS) Head | Grd.El.| Elev | Depth | width [Dia.-FT{or 1.D.| 2L |Prs/Pip

SE Dpth|Froude M|Norm Dp “NY x-Fall] 2R |Type Ch
*kkk***l**kk****lk*k***k* Kok Kk Kk kkk*kt*lt*xk* EEE TR

| f
-7075.238 2337.067 6.474 2343.542 2385.00 15,35 3.66 2347.20 .00 6.74 26.00 9.000 26.000 .00 1 2.0

|
- Al -|- -
L/Elem |Ch Slope | | SF avel| HF
*k***k*tﬁIk***k****‘*kk****k|*i*xk*kt*|**k**k***l*kﬂ**k*I******kl*k**ﬁ****

102.28; ) .0036_ ) s o o o .004£|— .43_ i 6.4;|~ 1.11“I— 6.72 i _.013 o .05 ) .00 |;ox
-6972.954 2337.436| 6.173| 2343.609l 2385.00| 16.10 4.02| 2347.63 ! .00 I 6.74 I 26.00 ! 9.000 ! 26.000| .00 l 1 2.0
95.76;‘— .0036_|_ I "I I I .00451* ‘46_|“ 6.1;‘- 1.19—‘_ 6.72 —".013 " .Oal— .00 l;ox
-6877.190 2337.780 5‘886I 2343.666[ 2385.00I 16.88 4.43 2348.03 l .00 I 6.74 ! 26.00 l 9.000 ! 26.000| .00 l 1 2.0
90‘9761— .0036~|_ I I I "I .005;|_ .50‘l~ 5.8;1— 1.28—|— 6.72 ‘|“.013 o+ .06‘— .00 ‘éox

I | ! | |
-6786.220 2338.108 5.612 2343.720 2385.00 17.71 4.87 2348.59 1.46 6.74 26.00 9.000 26.000 .00 1 2.0
-|- - -1- N T T e e Y N

51.710 .0022 .0062 .32 7.07 1.37 8.17 .013 .00 .00 BOX
| | | | i | | | b
-6734.510 2338.220 5.369 2343.589 2385.00 18.51 5.32 2348.91 .00 6.74 26.00 9.000 26.000 .00 i 2.0
-|- SEEE |- N e e ] e N &
JUNCT STR .0160 .0074 .04 5.37 1.46 .013 .00 .00 BOX

l ! | | | |
-6729.510 2338.300 4.741 2343.041 2274.34 19.99 6.20 2349.24 3.44 6.53 26.00 9.000 26.000 .00 1 2.0
-1- R |- N T e N ERN &

,l_
30.196 .0168 L0079 .24 8.18 1,68 3.68 .013 .00 .00 BOX
|

| | | |
-6699.314 2338.808 4.924 2343,732 2274.34 19.25 5.75 2349.48 3.19 6.53 26.00 9.000 26.000 .00 1 2.0
-1 -l i B - T e e C ! E N R &
28.911 .0168 L0071 .20 8.11 1.59 3.68 .013 .00 .00 BOX

| | | i l
-6670.403 2339.295 5.164 2344.459 2274.34 18.35 5.23 2349.69 2.90 6.53 26.00 9.000 26.000 .00 1 2.0
-I- Kt ) R T e N N CR b

21.003 .0168 .0062 .13 8.06 1.48 3.68 .013 .00 .00 BOX
| | | | | |
-6649.400 2339.649 5.416 2345.065 2274.34 17.50 4.75 2349.82 .00 6.53 26.00 9.000 26.000 .00 1 2.0
-1- SENE -1- R T ) N A B &
11.7085 .0167 .0055 .06 5.42 1.38 3.70 .013 .00 .00 BOX




FILE: 6952-ULT-13-A.WSW WS P GW ~ CIVILDESIGN Version 14.05 PAGE 7

Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11l- 7-2008 Time: 2:30:13

LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-13-A,wsw; DATE: NOV-08; BY: VIN NEVADA (D.BERGH)
KAKKARKKR KRR KKK AR R AR A KRR A AR A IR KA KR AR AR R AR KRR AR R AR KRR IR AR KRR KR AR RR A KA KR A KRR AR KR AR KR AR AR AR ARRFRAIRIRIIRRKRKKRAKAR A KRRk K RARAARR

| Invert | Depth water | s} | vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt No Wth
Station Elev (FT) Elev | (cFs) | (FpS) Head | Grd.El.| Elev | Depth width |pia.-Frior I.p.| 2L |Prs/pip
L/Elem ) ;h Slope_ ) e e h ) —SF Av; ) HF —|;E Dpt; ;roude & ;orm Dp- ) "N ) —X-Fali ) ZR i Type Ch
KAKKKRAAK | AR A KA KR | KRR KA KRR AR RAR AR | Rk kK Ak dk % *k**k**lk’c*****l*k*tk****lk***kiﬂ\- KkkAhAAK | Ahkrhhhk | Axkkhan *******'**k** Ak kkkkk
~6637.695 2339‘844| 5.613 2345.457 2274.34| 16.88 4.43 2349.88 .00 6.53 26,00 9.000 26.000| .00 ! 1 2.0
10.93; ) .0167— ) o o o -l .0056 ) ,05“|_ S.GEI“ 1.31— ) 3.70 ) —.013 o .06 ) 00 ;OX
-6626.760 2340.027! 5.887 2345.914l 2274.34| 16,10 4.02 2349.94 ! .00 ! 6.53 I 26,00 I 9.000 ! 26.000 .00 1 2.0
3.005 ) .0177— ) o "I I I .004; ) .01~|— 5.8;|“ 1.22—|~ 3.62 —|-.013 o ,0(_)|~ .00 l;OX
~6623,760 2340.0801 6.00'7l 2346.087I 2274.34| 15.77 3.86[ 2349.95 l .00 | 6.53 ! 26,00 ! 3.000 ! 26.000 .00 1 2.0
2.11; ) .0162— ) o "I I -l ‘004; ) ,01—[_ S.OEI- 1.18ﬂ ) 3.73 ) -.013 o .06 ) .00 Il_BOX
~6621.645 2340.115| 6.106l 2346.221| 2274,34| 15.52 3.74| 2349.96 ! .00 ! 6.53 ! 26.00 { 9.000 ! 26,000 .00 1 2.0
3.42; ) .0162_ ) I I I - ‘0046 ) .Ol_l_ 6.151_ 1.15-|_ 3.73 —I—.013 o .05 ) .00 l;ox
-6618.220 2340.170 6.404| 2346,574| 2274.34' 14.80 3440I 2349.97 ! .00 ! 6.53 ! 26.00 ! 9.000 | 26,000 .00 1 2.0
TRANS ST; ) .0038 o - o I o .003; ) .06~I— 6.40“|~ 1.07 - —l-.013 o .06 ) .00 i!'SOX
~6600.000 2340,240 5.785| 2346.025| 2274.34I 16.38 4.17l 2350.19 ! .00 l 6.53 ! 24,00 ! 8.000 ! 24.000 .00 0 0
62.88; ) .0042_1— - I "l I .003; ) .ZONIA 5.7;|— 1.20—l~ 5.36 ) _.013 o .06 ) .00 l;OX
-6537.113 2340.502l 5,939| 2346,441| 2274.34| 15.96 3.9S| 2350.39 I .00 ! 6.53 I 24,00 ! 8.000 i 24.000 .00 0 .0
54.911 ) .0042~ ) o o I I .002; ) .16~|~ 5.9;1_ 1.15~ ) 5.36 ) —.013 o .05 ) .00 ;OX
~6482.203| 2340.730| 6.229| 2346.959| 2274.34| 15.21 3.59 2350.55 ' .00 ! 6.53 l 24.00 ! 8.000 ! 24.000 .00 0 .0
13.85; ) .004Z—|- o I ol- I .002; i ,03— ) 6.2; ) 1,07~ ) 5.36 ) ~.013 o .08 ) .00 ;OX
-6468.350 2340.788 6A534| 2347.322I 2274,34| 14.50 3.27 2350.59 ! .00 ! 6.53 ! 24.00 I 8.000 ! 24.000 .00 0 .0
JUNCT ST; ) L0040 o o o - - .001; ) .OoﬂlH 6‘53_[_ 1.00 -l ‘l~.013 o .05 ) .00 ;OX
FILE: 6952-ULT-13-A.WSW WS P GW - CIVILDESIGN Version 14.05 PAGE 8
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:1l- 7-2008 Time: 2:30:13

LAS VEGAS WASH - RAINEBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT~13-A.wsw; DATE: NOV-08; BY: VIN NEVADA (D.BERGH)

KA KRR R AR AR AR R AR KA AR A AR A AR A A A KA AR R A AR R AR AR AR A KR AR R AR AR R A AR A AR KR A A AR KA R AR KA A AR AARAR AR AR KA KRAARN AR KA AF AR AR KRR RRRAKAR AR AR KA AR R Ak Rk Ak kk
| Invert Depth | wWater | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| No wWth
Station Elev (FT) | Elev (CFs) | (FPps) Head | Grd.gl.| Elev | Depth | width |pia.-FT{or I.p.| 2L |Prs/Pip

~|- - -{- —|- -

L/Elem |Ch Slope

HhKKKRKAR | KRAKAKRKRK [RAXRKAKK

| SF avel| HF  |SE Dpth|Froude N
hEKAKKKRK K **k******‘***k***I*k****»‘*ik******lkk***i*lk***k**k

! I ! I I | |

Norm Dp | “"N" | x-Fall}{ 2R |[Type Ch
hhkkhhhhkk ] hhkkhkk *******'*kk** Kk kK KKK

~6465,350 2340.800 7.577 2348.377  2224.13 12.23 2.32  2350.70 .00 6.44 24.00 8.000  24.000 .00 0 .0
40.71; ) .0045_ ) o o I o 4001; ) .06_ ) 7455 ) .78— ) 5.13 ) —.013 o ‘06 ) .00 l;ox
———————————————————— WARNING ~ Flow depth near top of box conduit ~~--m—--om——enoneo—o
~6424,639 2340.985| 7.224i 2348.209' 2224.13 12.83 2.56 2350.76 .00 6.44 ‘ 24.00 ! 8.000 ! 24.000| .00 ! 0 .0
1.84; ) .0045— ) o o A - .001; ) .00‘ ) 7.2; ) .84_1'

———————————————————— WARNING - Flow depth near top of box conduit --
| ] | | | ]

g )

et

i)

[ S

T —

[:onsmert:)

T T SR 0 G T o000 9948 198 © 9390 13 17,86 2,57 2350.97 00 6.44

-{- -l -1 S EE EEE SR EE
HYDRAULIC JUMP
———————————————————— WARNING - Flow depth near top of box conduif ~=-—=-=-mwcm—cemmo———

-6422.793| 2340.993| 5.723| 2346.717‘ 2224.13 16.19 4.07 2350.79 .00 6.44 ! 24.00 ! 8.000 ! 24,000| .00 ! 0 0
39.24; ) A0045— ) o o I - .003; ) .13- i 5.7;1— 1.19—l~ 5.13 _|~.013 I .06 ) .00 ll;ox
-6383.551 2341.171 5,852| 2347.023' 2224.13| 15.84 3.89 2350.92 ! .00 i 6.44 l 24.00 ! 8.000 ! 24,000[ .00 ! o .0
41.51; ) .0045~ ) o o s I .002; ) 412-|— 5,8;[* 1.15—‘_ 5.13 ) ~.013 o .Oal- .00 lgox
-6342.032 2341.360l 6.138| 2347.497l 2224.13| 15.10 3454I 2351.04 ! .00 [ 6.44 ! 24.00 ! 8.000 ! 24.000| .00 ! 0o .0
11.03; ) .0045_1- " - I "I ,002; ) .03—|— 6.1;|- 1.07—I~ 5.13 ) ~.013 o .08'~A.00 |;0X

[z
i

f




FILE: 6952-ULT-13-A.WSW WS PGW- CIVILDESIGN Version 14.05 PAGE 9
program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11- 7-2008 Time: 2:30:13
LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-13-A.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)
****kk*****k*ﬁ**'(**k‘k**tt***k*i*k*k*****tt**ﬁ*K**k*k**k**‘k*k*ﬁ***‘kk***kkﬁ*kk***)\"k*k**t‘k’(kk*ik*k*k*****i‘k***k****k*‘k*ﬁ*k**k khkkhkkkkk

| Invert | Depth | Water | Q | vel vel Energy | Super |Critical|Flow Top|Height/|Base Wt| |No wth
Station | Elev | (FT) ‘ Elev | (CFs) | (FPS) Head Grd.El.| Elev | Depth | width [pia.-Fr|oxr I.p.| 2L |Prs/pip
L/Elem {Ch Slope | SF Ave| HF 1SE Dpth|Froude N|Norm Dp *N* | X-Fall] 2zR |Type Ch
***i*kkk*Ik**k***kkl**ﬁ*k**t|k*****k«*|ik***kkk*‘tik*k**‘***kk**l*kk***kk*lﬂ*****kl*kk***kkl****kkkil******tl**t*k**l*k*** l******x
! | | | | !
~-6331.000 2341.410 6.438 2347.848  2224.13  14.39 3.22 2351.07 .00 6.44 24.00 8.000 24.000 .00 0 .0
-1 - -1 NE N E B -l -1- S N ) CR
JUNCT STR  .0033 .0015 .00 6.44 1.00 .013 .00 .00 BOX
! | ! ! | | | | | ! |
-6328,000 2341.420 7.430 2348.850 2144.73 12.03 2.25 2351.10 .00 6,28 24.00 8.000 24.000 .00 0 .0
-1 Al- - -1 N E b e T e ) S R L
54.652 .0038 .0015 .08 7.43 .78 5.33 .013 .00 .00 BOX
———————————————————— WARNING - Flow depth near top of box conduif -----===-————we-—oo-
| | ! f | | ! | i ! !
-6273.348 2341.626 7.084 2348.710 2144.73 12.61 2.47 2351.18 .00 %.28 24.00 8.000 24.000 .00 O .0
|- A - -1- S R e e E] EE G
2.468 .0038 L0017 .00 7.08 .84 5.33 .013 .00 .00 BOX
| | | | ! | | | { | | |
-6270.880 2341.635 7.068 2348.704 2144.73 12.64 2.48 2351.19 .00 6.28 24.00 8.000 24.000 .00 0 .0

|- - - N P e B E e S EE

HYDRAULIC JUMP

i | ! ! | |
-6270.880 2341.635 5.558 2347.193 2144.73 16.08 4.01 2351.21 .00 6.28 24.00 8.000 24,000 .00 0 .0

131‘036‘_ .0038—l_ - - ol oI .003;l— .42—|_ 5.5;‘_ 1.20~l— 5.33 _l_.013 I .Oal_ .00 |~BOX
-6139.850 2342.130 5.740I 2347.870l 2144.73| 15.57 3.76 2351.63 .00 ! 6.28 ! 24.00 I 8.000 ! 24.000| .00 ! Q 0
JUNCT STal- L0025 I I - I I .OOS;l- .01—l~ 5.74—1_ 1.15 I _|~.013 o .061_ .00 l;OX
-6135.810 2342.140I 5.111l 2347,251l 2056.17| 16.76 4.36 2351.61 I .00 l 6.11 i 24.00 ! 8.000 l 24.000I .00 | 0 .0

279.875|_ .0041“|_ 1 " "I - .003§|_ 1.05_|‘ 5.1;1_ 1.31~|_ 5.03 —l_.013 - .06|_ .00 l;AOX
-5855.940 2343.290 5.269‘ 2348.560‘ 2056.1’7| 16.26 4.10| 2352.66 ! .00 l 6.11 I 24.00 I 8.000 I 24,000| .00 l 0 .0
JUNCT ST;|— L0042 - -l -l - -l .003; ) .01_|- 5.27_|— 1.25 -l _|-‘013 - .Oal_ .00 |_BOX
FILB: 6952-ULT-13-A.WSW WS P GW - CIVILDESIGN Version 14.05 PAGE 10

Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING pDate:1l- 7-2008 Time: 2:30:13

LAS VEGAS WASH - RATNBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-13~A.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)

kA KAk KR KRR KRR K K R Rk Rk AR kKR Ak Rk AR KA KRR AR KRR AR AR KRR KR ARKRRARKR KA RIRR R AR R KRR KRR R R R KR AR Rk kR h kAR kR KR KRRk Rk hkk ok hokdok

| mnvert | Depth | Water | Q | vel Vel | Energy | Super |[Critical|Flow Top|Height/|Base wt| |No wWth
station | Elev | (Fr) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | width |pia.-Fr|or I.p.| 2L |Prs/pip
-l - -i- S N N I R S - E
L/Elem |Ch Slope | | | SF ave| HF  |SE Dpth|Froude N{Norm pp | 'n* | x-Fall] zr |Type Ch

*k****«k*lkt**k*k*klx***k*k*l*kﬁ*k****'*k*******Ikk***kkl*k*****|*kk**kk*k Kk ok kK K *kk****xl*k**k*k*I****kﬁklk*kﬂt**‘*k*k* ‘k*k****

i | | |

-5853.560 2343.300 4.946 2348.246 2004 .34 16.89 4.43 2352.67 .00 6.01 24.00 8.000 24.000 .00 0 .0
777.251 i .0041_ i o o o - .0041 ) 3.19— ) 4.9;|~ 1.34_|~ 4.95 ) _.013 o .05|“ .00 |;30)(

—5076.309| 2346.489 4.946| 2351.435I 2004.34| 16.89 4.43l 2355.86 l .00 l 6.01 l 24.00 ! 8.000 ‘ 24.000‘ .00 l 0 .0
623.031|— .0041~‘_ I i -l - .0046|_ 2.46—1_ 4.9;|h 1.34~l_ 4,95 _1—‘013 -l .oél_ .00 l—BOX

—4453‘277I 2349.045 5.076| 2354.121I 2004.34| 16.45 4,20 2358.32 I .00 1 6.01 ! 24.00 ‘ 8.000 I 24.000| .00 ! 0 .0
244.92;|— .0041—‘_ - I N I .003;1_ .87—|_ 5.0;l_ 1.29_|_ 4.95 —l—.013 oI .06‘_ .00 l_Box

| [ | |
-4208.350 2350.050  $.323 2355.374  2004.34 15.69  3.82 2359.20  1.56  6.01  24.00  8.000 24.000 .00 O .0

|- -l -1 N e e e e T N

34.860 .0040 .0032 11 6.88 1.20 4.98 .013 .00 .00 BOX
~4173.490 2350.190 5.388 2355.578| 2004.34| 15.50 3.73 2359.31 l 1.52 ! 6.01 ‘ 24.00 l 8.000 l 24.000l :00 l 0 .0
34.8761— .0043_|_ - I I - .00311- .llkl— 6.911_ 1.18-1— 4.87 ~l_.013 o .061— .00 Il;ox
—4138.6201 2350.340 5.514I 2355‘854I 2004.34| 15.15 3.56 2359.42 l .00 ‘ 6.01 ! 24.00 ! 8.000 ' 24.000l .00 ! 0 .0
38.37;‘_ .0041—1_ - "I I "I .002;|_ .11~|- 5.51‘_ 1.14_|~ 4.97 —I—.013 I .061~ .00 lI;OX
-4100.248 2350.49¢6 5.726| 2356.221I 2004.34I 14.59 3.30 2359.52 ! .00 ! 6.01 ‘ 24.00 l 8.000 l 24.000I .00 I 4] .0
13,45; i .0041_ i h a I o .002; ) .03—|— S.75|~ 1.07~l— 4.97 —l_.013 I .06|~ .00 l;OX
-4086.790 2350.550 6.006 2356.556‘ 2004.34| 13.90 3,00 2359.56 l .00 ! 6.01 ‘ 24.00 ! 8.000 ! 24.000l .00 ! 0 .0

JUNCT ST;I— .0050 "I - I - I .001;‘— .oo-l_ 6.01~l— 1.00 1 ”l—.013 I .061‘ .00 l_BOX
-4082.790 2350,570| 7.194 2357.764| 1896.26I 10.98 1.87‘ 2359.64 l .00 ‘ 5.79 ! 24.00 ‘ 8.000 ! 24.000l .00 l (] .0

41.013 .0041 .0012 .05 7.19 .72 4.7 .013 .00 .00 BOX




FILE: 6952-ULT-13-A.WSW WS P GW - CIVILDESIGN Version 14.05 PAGE 11
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11- 7-2008 Time: 2:30:13

LAS VECGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-13-A.wsw; DATE: NOV-08; BY: VIN NEVADA (D.BERGH)

k*kk****k**k***************k**k***k****kkk’(*k***kk**k**kk***k****k*****k****kk**********i**k*k**********k***k**‘(***kk***** KhkEkkkhkkx :5
| Tnvert Depth | water Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt No Wth {

station | Elev (FT) | Elev (crsy | (¥ps) Head | Grd.El.| Elev | Depth width |pia.-FT{or I.p.| 2L |Prs/Pip

L/Elem |Ch Slope SF Ave HF  |SE Dpth|Froude N|Norm Dp YN %X-Fall| ZR |Type Ch

kkkKRRAKR | ARAKKAKRR ********l****k*k**

*k****kk*|k******'*****k*‘****k****|**kk**k k*****k*l**kkk*k* dok ok ok koK **k***kl***** kK kok kK

[ | |
-4041.777 2350.738 6.943 2357.682 1896.26 11.38 2,01 2359.69 .00 5.79 24.00 8.000 24.000 .00

HYDRAULIC JUMP
| | | | | ! I | I

! ! !
-4041,777 2350.738 4.767 2355.505 1896.26 16.57 4.27 2359.77 .00 5.79 24.00 8.000 24.000 00 0 .0

7.01; ) .0041_ ) o o -l I .004; ) .03~ ) 4.'7';|~ 1.34~ ) 4.77 ‘l—.013 I .05|— .00 l;OX
—4034.760‘ 2350.767l 4.;7671 2355.534l 189.;26| 16.57  4.27 2359.80 L .00 l 5.79 |'24.'00 l 8.000 ! 24.000I .00 l 0 .0 .
626.316|‘ .0041-|_ -l I I oI .00411— Z.SS—I_ 4.7;|— 1.34—|— 4.77 “!—.013 By .06‘— .00 I_BOX £
—3408.450| 2353.330l 4.736l 2358.0661 1896.26| 16.68 4.32 2362.39 ! .00 ! 5.79 ! 24.00 ! 8.000 ! 24.000| .00 ! 0 .0
JuNeT s'm_z|_ 00d0 s - - - 0043 o1 4.74‘1— 1.35 -l _I~.013 I .05'" .00 l};ox ft
—3405.950| 2353.340l 4.595I 2357.935[ 1881.51I 17.06 4.52I 2362.46 l ,00 ! 5.76 [ 24.00 1 8.000 l 24.000I .00 ' 0 .0 L h
303.456 ) ‘0041_ ) s o -l o .004; ) 1.46_ ) 4.5;l_ 1.40“ ) 4.74 _I—.Ol3 I .061— .00 l;OX .
—3102.500| 2354.580I 4.396l 2358.976| 1881.51| 17.84 4.94| 2363.92 i .00 ! 5.76 ! 24,00 ! 8.000 l 24.000| .00 ! 0 .0 E .
JUNCT ST; ) .0040 o o o I I .005; ) .01— ) 4.40_|— 1.50 o _I—.013 " .Oal— .00 l;OX
-3100.000| 2354.590I 4.225I 2358.515| 1857.22l 18.32 5.21 2364.02 ! .00 ! 5.71 ! 24,00 ! 8.000 l 24.000[ .00 ! 1] .0 r
100.55; ) ‘0041_ ) o o I I .005; ) .59~ ) 4.2;|— 1.57‘ ) 4.70 ‘l—.013 o .OBI_ .00 l;ox L
~2999.448| 2355,002 4.112l 2359.114[ 1857.22| 18.82 5.50 2364.61 I .00 l 5.71 ! 24,00 ! 8.000 l 24.000| .00 ! 0 .0
145.67; ) .004l_|_ o o I I .006; ) .96“|— 4.11|~ 1.64-]_ 4.70 ) k.013 o .061— .00 l;OX r
~2853.770l 2355.600 3.920l 2359.521I 1857.22‘ 19.74 6.05 2365.57 ! 1.49 l 5.71 ! 24.00 ‘ 8.000 I 24.000| .00 ! 0 .0 -
.496 ) .0041‘ i o I oI I .0076|— ,00~ ) 5§41|— 1.76— ) 4.69 ) —.013 " .Oal— .00 ;OX -
FILE: 6952-ULT-13-A.WSW WS PGW- CIVILDESIGN Version 14.05 PAGE 12 j
Program Package Serial Number: 1513 =
WATER SURFACE PROFILE LISTING Date:1l- 7-2008 Time: 2:30:13
LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH; oo
FILE: 6952-ULT~13~A.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH) 0
********k*******************kk**k*k*k#*k*k***t***kk«*k*w***kxk*******k*k****k***k'k**kt**k***k***k*****kk*****k**kkk**k***k hkkkkkkk*k iz "
Invert Depth | Water | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt No wWth
Station ) Elev s (FT) _l_ Elev ”| (CFS) _| (FPS)- ) Headm|“ Grd.E1;|_ Elev_ NDepth . ~width ) ?ia,—Fff‘Ic:r I.D; ) L _ Prs/Pip
L/Elem ) Ch .Slope ) I— SF Ave] - HF |SE Dpth|Froude N|Norm Dp N x-Fall| 2R [Type Ch r ’
Rk kAAhkhkh Rk RAkh Rk k k*****k*l********* ﬁk***k***l*k***k*|*k*ﬁ**k|*********|ik*****l*t****** KARKARKA | KAk KRRk E *****x*'***** |******* L
~2853.280| 2355.602 3,920 2359‘522| 1857.22I 19.74 6.05| 2365.57 ! 1.49 ! 5.71 l 24,00 8.000 24.000 .00
122.016 ) ,0041— i I o o o .007% ) .92_ ) 5.41 ) 1.76— ) 4.69 _I—.013 " .06 ) .00 |;ox [§ )
—2731.270| 2356.104 3.737I 2359.841| 1857‘22| 26.71 6.66 2366.50 ! .00 ‘ 5.71 l 24.00 ! 8,000 ! 24.000' .00 l 0 .0 E
JUNCT ST; ) .0040 e o o o I .009; ) .04— ) 5.38_|ﬁ 1.89 o _|—.013 o .08 ) .00 I;BOX
—2727.270| 2356.120I 3.309172359,42%} 1755.59I 22.14 7.61 72367:04 ! 1.877! 5,50 f 24.0Q4 ! 8.0q0 1”24.000! B % OA,,'O_ {
13.610  .00a8 T o © o107 15 | 5.8 2.15  4.42 013 . .00 .00 Box T
—2713.660I 2356.180 3.280l 2359<460| 1755.59i 22.30 7.72 2367.18 ! .00 ‘ 5.50 | 24.00 ! 8.000 ‘ 24.000| .00 ‘ 0 .0 1
58.486 ) .0041~ ) o o o I ‘Oll; ) .66— ) 3.2;1_ 2.17~ ) 4,52 _[—.013 o .Oal— .00 lgox &
-2655.180l 2356.420l 3.173| 2359.593| 1755.59l 23.06 8.25 2367.85 ! .00 ! 5.50 l 24,00 ! 8.000 ! 24.000| .00 I 0 .0
TRANS ST; ) L0500 o o o o -l .008; ) .85‘ ) 3.17—|— 2.28 o -l-.013 o —2.8; ) .00 |;aox E
—2555.180| 2361.420 3.679l 2365.099| 1755.59[ 16.10 4,02 2369.12 ! .00 ! 4.94 ! 37.76 ! 7.000 ! 24.000| 2.00 I 0 .0 k
541.82; ) .0051_ ) o "I o ol .0051 ) 2.75- ) 3.6£‘_ 1.67-|- 3.68 ) ~.013 o —2.8; —2.00 ;RAP
—2013.354| 2364.186 3.689| 2367.875I 1755.59l 16.04 4.00l 2371.87 ! .00 ! 4.94 ! 37.79 ‘ 7.000 l 24.000| 2.00 ! 0 .0
586.49; ) .0051— ) - I - oI .004;|_ 2.77_ ) 3.6;1— 1.66—|— 3.68 ) -.013 o —2.8;‘-2.00 I;RAP
—1426.860| 2367.180 3.829| 2371.009l 1755.59‘ 15.30 3.63‘ 2374,64 ! .00 l 4.94 ! 38.36 ‘ 7.000 l 24.000| 2.00 I 0 .0 "
TRANS ST; ) .0140 o o o o - .004; ) .91~ ) 3.83_'~ 1.56 o ) -.013 o -6.2; _2.00 ;RAP k
-—1217.090l 2370.120 2.815I 2372.935| 1755.59| 13.21 2.71 2375.65 ! .00 ! 3.54 ! 52.00 ! 7.000 ! 52,000 .00 0 .0
TRANS ST; ) .0136 o o - o I .004; ) .68— ) 2.82_1— 1.46 o “|—.013 o .08 ) .00 ;ECTANG E

E



FILE: 6952-ULT-13-A.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 13
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11- 7-2008 Time: 2:30:13
LAS VEGAS WASH ~ RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
PILE: 6952-ULT-13-A.wsw; DATE: NOV-08; BY: VIN NEVADA (D.BERGH)
***k*kk*******kkk**k***t****k*k***k****t**iﬁ****k*kk*k*****k*******kﬁk*k*****k***k*******************k**k******k*k*ﬁ***ik* kok ok kok kK
| Invert | Depth water | Q | vel vel | Energy | Super [Critical|Flow Top|Height/|Base Wt| |No wth
station | EBlev | (FD) Elev (crs) | (FPS) Head Grd.El.| Elev | Depth | width [pia.-Fr|or I.D.| 2zL |[Prs/Pip

!
- |- - |- i~ -1- - 2= o= -[- _i- -i- - -
i

L/Elem |Ch Slope SF Ave HIP |SE Dpth|Froude N{Noxm Dp ‘N | x-Fall] 2R {Type Ch

*kkk**tx*|*******k*l*k*k*kk*Ik****k*ktI***kﬁ***klkk**ki*l*k****klk*kk*kk**lkkk*kﬁ*|k**k*k**l*k***k*k‘k*k****lk******lﬂk**k I*******

! | | |
-1078.920 2372.000  1.883 2373.883  1755.59 12.61  2.47 2376.35 .00 2.60  73.92  7.000 73.920 .00

-l ~|- -|- RI_ “l- |-

WALL EXIT

-1- e e CEE CE ER CR

| i | | | | | | f
-1078.920 2372.000  3.544 2375.544 1755.59  10.28  1.64 2377.19 .00 3.54  52.00 7.000 52.000 .00 0 .0

|
JUNCT STR L0000 L0004 .00 3.54 1.00 .013 .00 .00 RECTANG

Junction Analysis - Change in Channel Type ----=w=w~=e-o=e-
~1078.920 2372.000 5.025| 2377.028% 772.59 3.22 .16| 2377.19 .00 2.00 51.00 l 5.000 l 51.000I .00 I 3 1.0
7450; ) .0037_|~ o i -1 - .000; i .00— i 5.051— .26_l~ 1.84 ~l—.013 o 406 ) .00 I—Box
—1071.411| 2372.028| 5.000I 2377.028l 772.59| 3.22 .16I 2377.19 I .00 l 2.00 l 51.00 l 5.000 I 51,000‘ .00 ‘ 3 1.0
62.55;‘” ‘0037~ ) o o " ol ‘000; ) .01— ) S‘Og)‘l~ .26_|_ 1.84 —]_.013 o .06 ) .00 |I;OX
-1008.855 23724258| 4.766I 2377.024l 772,59| 3.38 .18| 2377.20 I .00 ! 2.00 ! 51.00 l 5.000 ! 51.000| .00 l 3 1.0
59.49£‘— .0037_|_ I - "I I .000;|_ .01'1“ 4.7;|_ .28“1_ 1.84 —|_.013 I .06|_ .00 |_BOX
———————————————————— WARNING - Flow depth near top of box conduif --—--mm--—moe-—moooe
~949.356| 2372.477 4.545| 2377.022| 772.59I 3.54 .19 2377.22 .00 ! 2.00 51.00 l 5.000 1 51.000I .00 ! 3 1.0
56.561|H .0037~|_ oI oI oI - .000;|— .02_1_ 4.S;|_ .30_[— 1.84 ~|_.013 I .Oal- .00 léOX

———————————————————— WARNING - Flow depth near top of box conduit ~-—--=r=-—=—semo--o-

FILE: 6952-ULT-13-A.WSW WS PG W - CIVILDESIGN Version 14.05 PAGE 14
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING pate:1l-~ 7-2008 Time: 2:30:13

LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: 6952-ULT-13-A.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)
k*kkﬂ*k*tk*kk***i*«*kk****k*k*k**k***i*k******kk******kk**k*****k***kkkk**k*kﬁ**k**k**kt***kk*kk***«**k****kkkkk****kﬁk*** Kk kK kkk &k
| Invert | Depth | Water | Q | vel Vel Energy | Super [Critical|Flow Top|Height/|Base wWt| |No wth
station | Elev | (FT}) | Elev | (CFs) | (FPS) Head Grd.gl.| mlev | Depth | width |pia.-Frlor I.D.| zL |[Prs/Pip
-1 S -1- S E & o o O Y N
L/Blem |Ch Slope | | | SF avel HF  |SE Dpth|Froude N|Norm bp | “N" | X-Fall| 2ZR |Type Ch

*********lk***xt**klkkkkk***l***k*kk**lk**k*****l**x****|k****kkl**kkkk*k*l*******lk****k**lk*k**«**lkﬁk****‘**kk*i*l*k**t lx******

| | | | | | | | !

~892.795 2372.686| 4.333 2377.019| 772.59 3.71 .21 2377.23 .00 2.00 51.00 5.000 51.000 .00 3 1.0
53.73; i .0037_|— e o I o .000; i .OZ—I_ 4,3; ) .32_|“ 1.84 i —.013 o .Oalﬂ .00 I~BOX

~839.059 2372.884| 4.131‘ 2377.015| 772.59I 3.90 ‘24l 2377.25 | .00 l 2.00 l 51.00 l 5.000 l 51.000‘ .00 l 3 1.0
23.40;1— .0037_|_ - I ol - .000;|H .01_|~ 4.1;1— .35—1_ 1.84 _l—.013 - .061_ .00 l;ox

—815.650| 2372.970 4.043| 2377.013| 772.59l 3.98 .25 2377.26 ! .00 ! 2.00 l 51.00 ! 5.000 ! 51.000l .00 ! 3 1.0

-|- NS (- N N e I E TR E
BRIDGE ENTRANCE

! | ! | | | | |
-815.650 2372.970  4.106 2377.076  772.59  3.69 .21 2377.29 .00 1.92  51.00  5.000 51.000 .00 0 .0

|- R |- N N R R EE R
WALL ENTRANCE
1 | | | i | | ! l Lo
~815.650 2372.370 4.412 2377.382 772,59 1.78 .05 2377.43 .00 1.35 111.47 8.000 85.000 3.00 0 .0
|- -l -1 e e & T e e e R A
20.510 .0089 .0003 .01 4.41 .16 1.56 .033 .00 3.00 TRAP
| | l | | | | | Lo
-795.140 2373.153 4.230 2377.383 772.59 1.87 .05 2377.44 .00 1.35 110.38 8.000 85.000 3.00 0 .0
-1- - -I- SR N & e e e A
19.769 .0089 L0003 .01 4.23 .17 1.56 .033 .00 3.00 TRAP
| 1 1 I | ! | Lo
~775.371  2373.329 4.055 2377.384 772.59 1.96 .06 2377.44 .00 1.35 109.33 8.000 85.000 3.00 0 .0
|- - -1 S & T e e ) S b
19.054 .0089 .0004 .01 4.06 .18 1.56 .033 .00 3.00 TRAP
x | | | | | | ! | | L
-756.317 2373.498 3.887 2377.385 772.59 2.06 .07 2377.45 .00 1.35 108.32 8.000 85.000 3.00 O .0
-1 e -I- ST N & e e e e N
18.365 .0089 .0004 .01 3.89 .19 1.56 .033 .00 3.00 TRAP
| | | | i i | | L
-737.952 2373.662 3.725 2377.387 772.59 2.16 .07 2377.46 .00 1.35 107.35 8.000 85.000 3.00 0 .0

-1 S -I- e S EE P R B

17.703 .0089 .0005 .01 3.72 .21 1.56 .033 .00 3.00 TRAP




FILE: 6952~ULT-13-A.WSW WS P GW -~ CIVILDESIGN Version 14.05 PAGE 15
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:ll- 7-2008 Time: 2:30:13

LAS VEGAS WASH - RAINBOW STORM DRAIN; 100% ULTIMATE CONDITIONS;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;

FILE: 6952-ULT-13~A.wsw; DATE: NOV-08; BY: VTN NEVADA (D.BERGH)
AR AR AR RRAR AR AR R AR R kAR AR AR KRR R RN AR R R AR R R AR AR AR AR RARRRAA AR AR R AR KA R KRR AR AR AR IR AR AR R KRR AR AR R AR AR KKK KRR R KRRk KAR kA AKR

Invert | Depth | Water | o] vel vel | Energy | Super |Critical|Flow Top|Height/|Base wWt|{ No Wth

Station Elev | (PT) Elev (CFs) (FPS) Head | Grd.El.| Elev | Depth | width |Dia.~Fr|or I.D.| 2L [Prs/Pip

L/Elem ) éh Slope_in h R T ) _SF Av; ) HF _[;E Dptﬁ ;roude ; Eorm Dp‘ ) N ) ~X-Fali ) ZR ) Type Ch

****k*k*k!********k *kk Kk A% **x******l***k***** k******lki*****l&********l**k*kk*lk***xﬁ*kl**k*****I***k***lk*kk**x’kk*tk hk kK kokk

~720.248 2373.820| 3.569| 2377.388, 772.59 2.26 .08 2377.47 .00 1.35 106.41 8.000 85.000 3.00 O NY
17.06; ) .0089— ) o o - I '000;|~ ‘01~|- 3.5;|_ .22—’— 1.56 ) —.033 o .06 —3.00 I;RAP

-703.180 2373.972 3.419l Z377.390| 772.59l 2.37 .09] 2377.48 ! .00 ! 1.35 t105.51 ’ 8.000 ! 85.000| 3.00 ! 0 .0
3.186 i .0089_ i o o o t .000& i .OO—I— 3.4;|_ .24h|_ 1.56 ) _,033 o .06 M].OO ‘%RAP

-700.000l 2374.000 3.391I 2377.391| 772.59| 2,39 .09| 2377.48 l TL00 ! 1.38% '|105.35 ! 8.000 ! 85.000| 3.00 l 0 .0

FETY

| creeueat)

r
[

| oaaam}

e £

7

o




November 11, 2008 HYDRAULICS SUMMARY - 100% DESIGN - (Ultimate Design Conditions - Trunkline with Laterals Peaking) Wo #6952

Values in English Units ' Las Vegas Wash - Middle Branch; Rainbow Storm Drain; 6952-ULT-13-A.WSW; n = 0.013 By;: D.Bergh
‘ I
WSPGW STATION REMARKS DSL%SVN DE;_TJ"IVOF ‘ZZPIE, "‘é\li? VELOGITY H.G.L. EG.L CHT’:('\:;EL Wllg'?:lil A ;_'&'EE i;%vx PI‘:}’Q%EZR TOP WIDTH Sﬁﬁgzi Aﬁﬁ;ﬁg F ,fX;‘(,i :f;f HRJ @LEIIZ) CCR}E;(% MIN i waLL VSEELGP:VT ACTUAL FB FB CHECK RESOLUTION
-7+00.00 SYSTEM HEADWORKS 773 3,391 3,391 2374.00 2.39 2377.39 2377.48 TRAP 85 3 323.26 106.45 105.35 0,24 0.59 3.98 8.00 4.61 OK NA
-7+00.00 BEGIN TRAP CHANNEL AT GOLF GOURSE 773 3.391 3.391 2374.00 2,39 2377.38  2377.48 TRAP 85 3 323.26 106.45 105.35 0.24 0.59 3,98 .00 4.61 oK NA
0.89%
-8+15.65 END TRAP CHANNEL; WALL ENTRANCE 773 4412 4,412 2372.97 . 4.78 2377.38 237743 TRAP 85 0 434.04 93,82 85,00 0.14 0.54 4,96 8.00 3.59 oK NA
-8+15,65 BRIDGE ENTRANCE; BEGIN RCB; GB 773 4.043 4.043 2372.97 3.98 2377.01 2377.26 RCB 48 0 194,12 56.09 48,00 0.35 0.75 4.79 5.00 0.96 oK NA
) 0.37%
-10+78.92 END RCB; WALL EXIT 773 5.025 5.025 2372.00 3.22 2377.03  2377.19 RCB 48 0 239,93 58.05 48,00 0,25 0.56 5.69 5.00 -0.03 FIX WALL HEIGHT NA
-10+78.92 BEGIN CONFLUENCE STRUGTURE; GB 1756 ©1.883 1.885 2372,00 12.61 2373.88 2376.35. RECT 73.92 0 139,22 77.69 73.92 1.62 1.39 3.27 - 7.00 5.12 oK NA
1,36% ‘
-12+17.08 END CONFLUENGE STRUCTURE 1766 2.815 2.815 237012 13.21 237294  2375.64 REGT . 52 0 132,90 57.63 52.00 1.46 147 4.28 7.00 4.19 oK NA
12+17.09 BEGIN TRANSITION STRUCTURE 1756 2.815 2,815 237012 13.21 237294  2375.64 RECT 52 0 132.90 §7.63 52,00 1.46 1.47 4.28 7.00 419 oK NA
1.40% '
-14+26.86 END TRANSITION STRUCTURE 1756 3.829 3.829 2367.18 15,30 2371.04 2374.64 TRAP 24 2 114,74 4112 39,32 1.58 1.60 5.43 7.00 347 oK NA
“14+26,86 BEGIN TRAPEZOIDAL GHANNEL; GB 1756 3.829 3.829 2367.18 15.30 2371.01 2374.64 TRAP 24 2 114.74 412 39,32 1,58 1.60 543 7.00 317 oK NA
0.51%
-25+55,18 END TRAPEZOIDAL CHANNEL 1756 3.679 2.698 2361.42 16,10 236540  2369,12 TRAP 24 2 109,04 40.45 38.72 1.69 1,62 5.30 7.00 3.32 oK NA
-25+55.18 BEGIN TRANS!TION STRUCTURE; GB 1756 3.679 3.698 2361.42 16,10 236510  2369.12 TRAP 24 2 109.04 40.45 38.72 1.69 1.62‘ 5.30 7.00 3.32 oK ) NA
5.00% »
-26+55,18 END TRANSITION STRUCTURE 1756 3173 3.307 2356.42 23.06 2359.59  2367.85 RCB 24 0 76.13 30,35 24.00 2,28 ' 1.85 5.02 8.00 4.83 oK NA
.-26+65.18 BEGIN 24' X 8' RCB; GB 1756 31473 3.307 235642 . 23,06 235959  2367.85 RCB 24 ) 76,13 30.35 24,00 2.28 ° 1.85 5.02 8.00 4.83 NA NA
0.41% -
-27+13.66 1756 3.280 3.396 2356.18 22.30 2359.46  2367.18 RCB 24 0 78.73 30.56 24.00 247 1.83 511 8.00 4.72 NA NA
-27+13.66 PC 1756 3.280 3.396 2356.18 22.30 2359.46  2367.18 RCB 24 ] 78.73 30.56 24,00 217 40.00 200 1.853 1.83 6.96 8.00 2.87 NA NA
' 0.44% - _
-27+27.27 48" RCP LATERAL 1756 3.303 3.416 2356,12 22,14 235942  2367.03 RCB 24 0 79.29 30.61 24.00 215 1.82 513 8.00 4.70 NA NA
-27+31.27 1857 3.737 3.803 2356.10 20.71 2359.84  2366.50 RCB 24 0 89.68 31.47 24,00 1.89 1.80 5.54 8.00 4.26 NA NA
0.41% .
-28453,77 PT ‘ 1857 3.920 3.958 2355.60 19.74 2359.52  2365.57 RCB 24 0 94,08 31.84 24.00 1.76 40,00 200 1.452 1.78 - 745 8.00 2.63 NA NA
-28+53.77 1857 3.920 3.958 2355.60 19,74 2859.52  2365.57 RCB 24. o 94.08 31.84 24.00 1.76 1.78 5.70 8.00 4.08 NA - NA
0.41%
-31+00,00 30" RCP LATERAL 1857 4.225 4.225 2354.59 18.32 2350.57  2355.78 RCB 24 0 101.38 32.45 24.00 1.57 1.74 597 8.00 3.78 NA NA
-31+02,50 ) 1882 4,396 4.3%6 2354.58 17.84 235055  2355.49 RCB 24 0 10547 3279 24,00 1.50 1.73 6.13 8.00 3.60 NA NA
0.41%
-34+05.95 30" RGP LATERAL 1882 4595 4,595 2353.34 17.06 235057  2355.09 RCB 24 0 110.29 3319 24.00 1.40 1.7 6.30 8.00 3.41 NA NA
-34+08.45 1896 4736 4.736 2353.33 16.68 235055  2354.87 RCB 24 0 113,68 33.47 24,00 1.35 1.70 7.9 8,00 . 328 NA NA
0.41%
40+41.78 HYDRAULIC JUMP 1896 4.767 4.759 2350.74 16.57 2350.57 2354.83 RCB 24 [ 114.44 33.53 24,00 1.34 1.70 6.46 8,00 3.23 NA NA
~40+41.78 1896 6.943 6.953 2350.74 11.38 235056  2352.56 RCB 24 0 166.63 37.89 24.00 0.76 2.51 9.45 8.00 1.06 NA NA
) 0.411%
40+82.79 48" RCP LATERAL 1896 7.194 “7.194 235057 13.90 235057 235357 RCB 24 0 136.42 38.39 24,00 1.03 1.67 8.86 8.00 0.81 NA NA
-40+86.79 2004 6.006 6.006 2350.55 10,98 2350.55 2352.42 RCB 24 0 182.54 36.01 24.00 070 ) 2.37 9.85 8.00 1.99 NA NA
0.41% .
-41+38.62 2004 5514 5514 2350.34 1515 2355.86  2359.42 RCB 24 [)] 132.30 35,03 24.00 114 ' 1.67 8,73 8.00 2.49 NA NA
-41+38.62 PC 2004 5.514 5.514 2350.34 156.15 2355.85  2359.42 RCB 24 0 132.30 35.03 24.00 114 17.00 116 1.475 1.67 8.66 8.00 1.01 NA NA
0.43%
41+73.49 PRC 2004 5388 5.388 2350.19 15.50 2355.58  2359.31 RCB 24 0 129.31 34.78 24,00 118 17.00 116 1.544 1.68 8.61 8.00 1.07 NA NA
41+73.49 PRC 2004 5,388 5.388 2350.19 15.50 2355.58 2359.31 RCB 24 0 120.31 34.78 24,00 1.18 17,00 116 1.544 1.68 #REF! 8.00 1.07 NA NA
0.40%
-42+08.35 PT 2004 5323 5.323 2350,05 15.69 2355.37  2359,20 RCB 24 0 127.75 34.65 24.00 1,20 -17.00 116 1.582 1.68 7.01 8.00 140 NA NA
-42+08,35 2004 5.323 5323 235005 15.69 2356.37  2359.20 RCB 24 0 127.75 34.65 24.00 1.20 ) 1.68 7.01 8.00 2,68 NA NA
0.41%
-58+53,56 DUAL 14" X 23" HERCP LATERAL ) 2004 4.948 4946 2343.30 16.88 2348,26 2352,68 RCB 24 0 118,67 33.89 24.00 1.34 ‘ 1.72 6.67 8.00 3.05 NA NA
-58+55.94 2056 5.269 5.269 2343.29 16.26 2348.56 2352,66 RCB 24 0 126.46 34.54 24.00 1.25 1.71 6.98 8.00 273 NA NA
0.41%
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November 11, 2008

Values in English Units

HYDRAULICS SUMMARY - 100% DESIGN - (Ultimate Design Conditions - Trunkline with Laterals Peaking)

Las Vegas Wash - Middle Branch; Rainbow Storm Drain; 6952-ULT-13-A.WSW; n = 0.013

WO # 6952

By: D.Bergh

-61+35.81 DUAL 24" X 38" HERCP LATERAL 2056 5111 5111 234214 16.76 2347.25 2351.61 RCB 24 0 : 122.68 34.22 24.00 1.31 1.72 6.83 8.00 2.89 NA NA

-61+39,60 2145 5.740 5.740 234213 16,57 2347.87 2351.63 RCB 24 0 137.75 35.48 24.00 116 1.70 7.44 8.00 2,28 NA NA
0.38%

-62+70,88 HYDRAULIC JumpP 2145 5558 5.558 2341.64 V 16,08 2347.19 2351.21 RCB 24 0 133.38 3512 24.00 1,20 1.71 7.27 8,00 2.44 NA NA

-62+70.88 2145 7.068 7.068 2341.64 12.64 2348.70 2351,18 RCHB 24 0 168.68 38.14 24,00 0.84 2,98 10.06 8.00 0,93 NA NA

0.38% :

-63+28,00 29" X 45" HERCP LATERAL 2145 7.430 7.430 2341,42 12,03 2348.85 2351.10 RCB 24 0 178.28 38.86 24,00 0.78 2,75 10.18 8,00 0.57 NA NA

+63+31.00 2224 6.438 6.438 2341.41 14,39 2347.85 2351.06 RCB 24 0 154,56 36.88 24.00 1.00 1.67 8.11 8.00 1.56 NA NA
. 0.45%

-64+22.79 HYDRAULIC JUMP 2224 5.723 5728 2340.99 _. 1619 2346.72 2350,79 RCB 24 0 137.38 35,45 24.00 119 ) 1.72 7.45 8.00 A2.28 NA NA

-64+22.79 2224 7.204 7.204 234099 12,86 2348.20 2350.77 RCB 24 0 172,95 38.41 24.00 0.84 3.07 10.27 8.00 0.80 NA NA
. 0.45%

-64+65.35 36" RCP LATERAL 2224 7.577 7577 2340,80 12.23 2348.38 2350.70 RCB 24 0 .181.86 39,15 24,00 0.78 2,82 10.40 8,00 0.42 NA NA

-64+68,35 2224 6.534 6,534 2340,79 14.50 2347.32 2350.59 RGCB 24 0 153.39 37.07 24,00 1.01 1.68 8.21 8,00 1.47 NA NA
0.42%

-66+00.00 END 24' X 8' RCB 2224 5.785 5,785 2340.24 16.38 2346.03 235019 RCB 24 0 ‘ 135.78 35.57 24,00 1.21 1.74 7.52 8.00 2,22 NA NA

-66+00.00 BEGIN TRANSITION STRUCTURE 2224 5.785 5.785 2340.24 16,38 2346,03 2350.19 RCB 24 [} 135.78 35.57 24,00 1.21 1.74 7.52 8.00 222 NA NA
0.38%

-66+18.22 END TRANSITION STRUCTURE 2224 6,404 6,404 234017 14.80 2346.57 2349.98 RCB 26 1] 150.28 38.81 26.00 1.08 1.69 11.00 9.00 -0.31 NA NA

-66+18.22 BEGIN 2 -13' X 9' RCB 2224 6.404 6,404 234017 14.80 2346.67 2349,98 RCB 26 0 150,28 38.81 26,00 1.08 1,69 8.09 9.00 2.60 NA NA
1.68%

-66+23.76 2274 5.887 5.887 234008 16.10 2345.96 2349.99 RCB 26 0 141,26 3777 26.00 1.22 1,73 10.52 9.00 341 NA NA

-66+23.76 2274 5.887 5.887 2340.08 16.10 2345.96 2349,99 RCB 26 Q 141.28 3.7 26,00 1.22 1.73 7.61 9.00 3.1 NA NA
1.67%

-66+49.40 2274 5.416 5,416 2339.65 17.50 2345.07 2349.82 RCB 26 0 129.96 36.83 26.00 1.38 1.77 718 9.00 3.58 NA NA

-66+49.40 PC 2274 5.416 5.416 2339.65 17.50 2345.07 2349.82 RCB 26 0 129.96 36.83 26.00 1.38 5§3.00 87 1.240 1.77 7.36 9.00 2,34 NA NA
1.68%

~-67+29.51 60" RCP LATERAL 2274 4.741 4.763 2338,30 19,99 2343.04 2349.25 RCB 26 0 143.77 35.48 26.00 1.68 1.84 6.68 9.00 4,26 NA NA

-67+34.51 * 2385 5.369 5.369 2338.22 18.51 2343.59 2348,91 RCB 28 1] 128.85 36.74 26.00 1.47 1.81 7.18 9.00 3.63 NA NA
0.22%

<67+86.22 PT 2385 5.612 5.612 2338.11 17.71 2343.72 2348.59 RCB 26 0 134.67 37.22 26.00 1.37 37.00 87 2,911 1.79 7.40 9.00 0.48 NA NA

-67+86.22 2385 5.612 5.612 2338.11 17.71 2343.72 2348.59 RCB 26 0 134.67 37.22 26.00 1,37 1,79 7.40 9.00 3.39 NA NA
0.36%

-72+11.94 2385 6.715 6.715 2336.58 14:80 2343.29 2346.69 RCB 26 [} 161.15 39.43 26.00 1.05 1.70 8.55 #REF! #REF! NA NA

<72+11.94 PC 2385 6.715 6.715 2336.58 14,80 2343.29 2346.69 RCB 26 0 161,15 3943 26.00 1,05 2,00 1250 0.141 1.70 8.55 #REF! #REFI NA NA
0.31%

7245142 PT 2385 6.721 6,721 2336.45 14.79 2343.18 2346.57 RCB 26 0 161.26 39.44 26.00 1.05 2,00 1250 0.141 1.70 8.56 6.00 ;0.86 NA NA

«72+51,42 2385 6,721 6.721 2336.45 14.79 2343.18 2346.57 RCB 26 [ 161.26 39.44 26,00 1.05 1,70 8.42 6.00 -0.72 NA NA
] 0.36%

-78+12.43 2385 6.720 6.720 2334.42 14.79 ‘234114 2344.53 RCB 26 _0 161.26 39.44 26,00 1,05 1.70 8.42 6.00 -0.72 NA NA

-78+12.13 PC 2385 6.720 6.720 2334.42 14.79 2341.14 2344.53 RCB 26 0 161.26 39.44 26.00 1.05 2.00 1250 0.141 1.70 8.56 6.00 ' .0.86 NA NA
0.36%

~78+23.22 HYDRAULIC JUMP 2385 6.711 6.711 2334.38 14.81 2341,09 2344.49 RCB 28 [} 161.04 39.42 26.00 1,05 ' 1.70 8.55 6.00 -0.85 NA NA

~78+23.22 2385 5.744 6.744 2334.38 14.74 234112 2344.50 RCB 26 0 161.80 39.49 26,00 1.04 1.70 8.44 6.00 -0.74 NA NA
0.36%

~78+62.06 PT 2385 6.885 6.885 2334.27 14.43 2341.16 2344.39 RCB 26 0 165.28 39.77 26.00 1.01 2.00 1250 0,142 1.69 8.57 6.00 -0.89 NA NA

-78+52.06 2385 6.885 6,885 233427 14.43 2341.16 2344.39 RCB 26 0 165.28 39.77 26.00 1.01 1.69 8.57 6.00 -0.89 NA NA
0.34%

-94+24.48 60" RCP LATERAL 2385 8.815 8.815 2328.97 11.27 2337.79 2339.76 RCB 26 0 211.62 43.63 26.00 0.70 247 11.29 9.00 0.19 NA NA

-94+24.48 2367 7.209 7.209 2328,93 16.24 2336.14 2339,75 RCB 26 0 155,31 40.42 26,00 1,10 1.74 8.95 97.00 1.79 NA NA
0.35%

-95+19.61 END 2-13'X 9' RCB 2367 7.206 7.206 2328.60 16.25 2335.81 2339.42 RCB 26 0 155,21 40,41 26.00 110 1,74 8.94 8.00 1.79 NA NA

-95+19.61 BEGIN TRANSITION STRUGTURE 2367 7.206 7.206 2328.60 15.25 2335,81 233942 RCB 26 0 155.21 40.41 26,00 1.10 1.74 8.94 9.00 1.79 NA NA
3.90%

-95+69.61 END TRANSITION STRUCTURE 2367 5172 5.238 2326.65 21.24 2331,82 2338.83 RCB 26 1] 111.44 36.34 26,00 1.81 1.92 7.09 9.00 3.83 NA NA

-95+69,61 BEGIN 24' X 8" RCB; 48" RCP LATERAL 2761 6.125 6,125 2326.65 18,78 2332,78 2338.25 RCB 26 0 . 147.02 38.25 26.00 1.39 1.86 7.98 8.00 1.88 NA NA
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November 11, 2008

Values In English Units

HYDRAULICS SUMMARY - 100% DESIGN - (Ultimate Design Conditions - Trunkline with Laterals Peaking)
Las Vegas Wash - Middie Branch; Rainbow Storm Drain; 6952-ULT-13-A.WSW; n = 0.013

WO # 6952

By: D.Bergh

0.44%

-109+54.48 2761 5.551 5.553 2320.51 20.72 232606  2332.73 RCB 26 0 133.25 3710 26,00 1.64 1,92, 7.47 8.00 2.45 NA NA

109+54.48 48" RCP LATERAL 2885 5.692 6,692 2320.51 17.96 232720 233221 RCB 26 0 160.63 39.38 26.00 1.27 1.85 8.54 8.00 1,31 NA NA
0.34%

+120+99.48 2885 7.064 7.064 2317.04 17.02 232410 2328.60 RCB 26 0 169.51 4013 26.00 147 1.82 8.88 9.00 1.94 NA NA

120+99.48 GB 2885 7.064 7.064 2317.04 17.02 232410  2328.60 RCB 26 0 169.51 40.13 26,00 147 1,82, 8.88 8.00 0.94 NA NA
2.60% »

121+19.48 ) 2885 6.236 6.236 2316.52 19.28 232276 232853 RCB 26 0 149,64 38.47 26.00 142 189 842 8.00 1.76 NA NA

121419.48 48" RCP LATERAL 2055 7.154 7.451 2316.62 17.22 232367  2328.28 RCB 26 0 171.60 40.30 26.00 118 1.83 8.98 8.00 0.85 NA NA

‘ 0.31% ,

-146+59,48 ) 2955 7.432 7.132 2308.66 17.26 231679 232042 RCB 26 0 171.21 40.26 26,00 118 1.83 8.96 8.00 0.87 NA NA

146+59.48 GB 2956 7432 7.432 2308.66 17.26 231579 232042 RCB 26 0 171.21 4026 26.00 1.18 1.83 8.96 8,00 0.87 NA NA
1.38% ) ’

-147+08.48 2955 6.271 6.271 2307.97 19.63 2314.24 232022 RCB 26 0 160,53 38.54 26.00 1.44 1.90 8.18 8.00 173 NA NA

147+09.48 2858 6.271 6.271 2307.97 19.63 231424 232022 RCB 26 [) 150.53 38.54 26,00 144 1.90 8.18 8.00 1.73 NA NA
0.43%

A71+09.48 END 24' X 8' RCB 2955 6.356 6.356 2297.65 19.37 230401  2308.83 RCB 26 0 152.56 38.71 26.00 1.41 190 8.25 8.00 1.64 NA NA

A171+09.48 BEGIN TRANSITION STRUCTURE 2958 6.356 6.356 2297.65 19.37 230401 230083 RCB 26 0 152.56 38,71 26.00 141 1.90 8.25 8.00 1.64 NA NA
0.45%

471+29.48 END TRANSITION STRUCTURE 2955 5.540 5.540 2297.56 2051 230310  2309.63 RCB 26 0 144.08 37.08 26.00 154 1.91 7.45 8.00 2.46 NA NA

71+29.48 BEGIN 28.25' X 8'RCB 2955 5.540 5.540 2297.56 20,51 230340  2309.63 RCB 26 [} 144,08 37.08 26,00 1.54 191 7.45 8.00 2.48 NA NA
0.40%

171+39.48 END 28.25' X 8' RCB 2955 5,566 5.566 2207.52 2042 230309  2309.56 RCB 26 ] 144.71 3713 26.00 158 1.90 7.47 8,00 2.43 NA NA

171+39.48 SYSTEM OUTLET 2955 5.566 5.566 2207.52 20,42 230309  2309.56 RCB 26 0 14471 3713 26.00 153 1.90 7.47 8.00 2.43 NA NA

Notes:

{1} Depth with air entrainment, y*fy = 030!:‘.(&)‘“"’15 (Fr>=1.60;y*=y, Fr< 1.60). See WASURO User's Manual (Draft), US Army Corps of Engineers Los Angeles District, July 1985,

- {2) Teo be caiculated in the future,

(3) For supercritical flow, Fg = 1+0.025V(Y"“); for subcritical flow, FB = 0.5+V*2g, See Hydrologic Criteria and Drainage Design Manual, CCRFCD, 1999,

(4) Super-Elevation = G * {V?* Tw} { (g *r); C =1, V = Mean Channel Velocity, Tw = Top Width of Channel, r = Radius of Gurve, g = gravity constant
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Wi A - 4

MPU Alignment,
Ultimate Conditions
Elkhorn Laterals
File: ELKHORN.wsw
n=0.013

o






T1 LAS VEGAS WASH - RAINBOW STORM DRAIN;

ELKHORN ROAD LATERAL;

T2 HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
T3 FILE: ELKHORN.wsw; DATE: 11/08;

80
R
R
R
Jx
R
SH
CcD
CD
cD
Q

-247.58
-223.00
-188.35
~129.83
-129.83
-100.00
-100.00
1 4

2 4

3 4
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.000
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3
1
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1
1
1
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.013
2 2,013
.013

4,000
2.500
5.000

100% DESIGN; BY: VTN NEVADA (D.BERGH)
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FILE: ELKHORN.WSW WS PGW - CIVILDESIGN Version 14.05 PAGE 1
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11- 7-2008 Time: 2:40: 3
LAS VEGAS WASH - RAINBOW STORM DRAIN; ELKHORN ROAD LATERALj;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: ELKHORN.wsw; DATE: 11/08; 100% DESIGN; BY: VTN NEVADA (D.BERGH)

B R R L T T T T ]

| nvert | pepth | wWater | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| |No Wth
station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.] Elev | Depth | width |pia.-Fr|or I.D.| 2L |Prs/Pip
L/Elem —iéh Slope—In a —!— —I— ) ASF Av; i HF _|;E Dpt£|;roude & &orm Dp—|_ *N" “|_X~Fa11|— ZR _|Type ch
*k*******l**k******|********l********k|*****k***'*******l*i****kl*k*****k*|***k***|*****k**]********‘*******|*******|***k* l*******
-247.580 2338.300I 5.289I 2343.589l 110.66| 5.64 .49' 2344.08 ! .00 ! 3.00 | .00 ! 5.000 ! .000I .00 ! 1
24.5861— .0041—1_ I I "I I .001;|- .04—|— 5.2;|_ ‘00~|— 2.98 _'—.013 I .Oal— .00 ;IPE
—223.000| 23384400l 5.234I 2343.634| 110A66| 8.81 1‘20| 2344.84 ! .00 ! 3.18 | .00 ! 4.000 ! .000|V .00 ! 1 .0
34.656|— .0049—|_ I I - - .005;|- 421~|~ 5.2;|- ‘OO_I_ 4.00 _1_.013 - .Oal_ .00 ;IPE
—188.350I 2338.570I 5.269I 2343.839‘ 110.66l 8.81 1.20I 2345.04 ! .00 I 3.18 I .00 l 4,000 ! .000I .00 ! 1 .0
58.5261_ .0038ﬂl‘ o " o oI ‘005;|— 435_I_ 5.2;|_ .00_]‘ 4.00 ~|~.013 " .06|- .00 I;IPE
~129.830 2338.790 5.396| 2344.187l 110.66| 8.81 1.20| 2345.39 ! .00 ! 3.18 I .00 ! 4.000 ! .000| .00 I 1 .0
JUNCT ST;|_ .0000 oI I I oI "l .0046‘_ .OO_I— 5,40_|— .00 I _|“.013 ol .061— .00 ';IPE
~129.830 2338.790 6.822| 2345,612| 64.94| 5.17 .41l 2346.03 ! .00 ! 2.43 l .00 ! 4,000 ! .000l .00 l 1.0
29,835 ) .0040_ ) h " " - 40026 ) ‘66_|_ G.BEI_ ‘OO_I_ 2.50 i _.013 e .Oalﬂ .00 |;IPE

I ! { | ! | | | l |
-100.000 2338.910  6.763 2345.673 64.94  5.17 .41 2346.09 .00 2.43 .00 4.000 L0000 .00 1 .0




Ly

R




Novamber 1, 260 ' - HYDRAULICS SUMMARY - 100% DESIGN - (Ultimate Design Conditions - Elkhorn Lateral) Wo # 6952

Values in English Units Las Vegas Wash - Middle Branch; Rainbow Storm Drain; ELKHORN.WSW; n = 0,013 , By: D.Bergh
WSPGW STATION REMARKS D:-sc;;st DEF'T_TO':NOF vzz;:‘, "‘éﬁ? VELOCITY HGL. EG.L CHTQ{':';EL Wi DB{.":IEI A, SIS_'C[”EE Z‘Qx ng;ﬁzR TOP WIDTH ;Szgii Aﬁﬁ;'\s/g F :X;\{g :Egss, Wi%';;,, °°R§g§, MIN. N wALL HT V[\;AELSLI.GF:\IT ACTUALFB £8 GHECGK RESOLUTION
<1+00.00 SYSTEM HEADWORKS 65 6.673 #DIViol 2338.91 517 234558 2346.00 RCP 4 0 12.56 1257 0.00 #DIv/o! #DIV/o! #DIVIO| 4,00 -2.67 NA NA
-1+00.00 BEGIN 48" RCP 65 6.673 #DIV/o! 2338.91 5147 2345.58 2346.00 RCP 4 o 12.56 12,87 0.00 #DIVio! #DIViOl #DIVIO! 4.00 -2.67 NA NA
0.40%
~1+29.83 BEGIN JUNCTION STRUCTURE 65 6,822 #Dtv/0! 2338,79 517 2345.61 2346.03 RCP 4 0 12.56 12,57 6.00 #DIVIO! #DIV/o! #DIVIO! 4.00 -2.82 NA NA
' -1+29.83 30" RGP LATERALS (N & S) 111 5.396 #DIVIOL 2338.79 8.81 234419 2345,39 Rcp 4 0 12.56 12.57 0.00 #DIVio!l #DIV/0! #DIVIOt 4.00 <1.40 NA NA
0.42%
-2+23.00 TIE INTO EX MH; END 48" RCP 111 5.234 #Divio! 2338.40 8.81 234363 2344.84 RCP 4 0 12.56 12,57 0.00 #DIV/O! #DIVIOl #DIVIO! 4.00 -1.23 NA NA
~2+23,00 BEGIN EX 60" RCP M 5.234 #DIVIoI 2338.40 8.81 234363 2344.84 RCP 5 0 12.56 16.71 0.00 #DIVi0! #DIVIOI #DIviol 4.00 ~1.23 NA NA
0.41%
-2+47,58 END 48" RCP; SYSTEM OUTLET 111 5.289 #DIV/o! 2338.30 5.64 2343.59 2344.08 RCP 5 0 19.62 18,71 0.00 #DIV/O! #DIVIO! #DIVio! 4.00 «1.29 NA NA
-2+47.58 TIE LATERAL INTO MAINLINE AT 27+27.27 T 5.289 #DIVIO! ~ 2338,30 5.64 2343.59 2344.08 RCP 5 0 19.62 18.71 0.00 #DIV/0! #DIVIO! #DIVio!l 4.00 -1.29 NA NA
Notes:

{1) Depth with air entrainment, y*y = 0.906(e}**'® (Fr >= 1.60; y* = y, Fr < 1.60). See WASURO User’s Manual (Draft), US Army Corps of Engineers Los Angeles District, July 1985,
{2) To be calculated in the future.

(3) For supercritical flow, Fg =1 +D.025V(Y‘“); for subcritical flow, FB = 0.5+Vzlzg. See Hydrologic Criteria and Drainage Design Manual, CCkFCD, 1999,

(4) Super-Elevation=C* (V®* Tw) /(g * r); C = 1, V = Mean Channel Velocity, Tw = Top Width of Channel, r = Radius of Gurve, g = gravity constant

(5) #DIVI0) = PRESSURE FLOW

. 11/11/2008 V n nevada Drainage Design Notebook
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MPU Alignment,
Ultimate Conditions
Farm Road Laterals

File: FARM.wsw
n=0.013

.
N N







T1 LAS VEGAS WASH - RAINBOW STORM DRAIN; FARM ROAD LATERAL;
T2 HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
T3 FILE: FARM.wsw; DATE: 11/08; 100% DESIGN; BY: VTN NEVADA (D.BERGH)

S0
R
R
JX
R
SH
CD
cD
Q

~257.
~208.
-172.
-172.
-125.
-125.

1 4
2 4

39
83
66
66
83
83

2352.07 1 2356.556

2352.31 1 .013

2352.53 1 .013

2352.53 1 2 2,013 14.30 14.30 2354.52 2354.03
2352.77 1 .013

2352.77 1 .013

1 .000 4.000
1 .000 2.500

79.49

1

67.0 67.0 1




FILE: FARM.WSW W S P GW - CIVILDESIGN Version 14.05 PAGE 1
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11l- 7-2008 Time: 2:45:42
LAS VEGAS WASH - RAINBOW STORM DRAIN; FARM ROAD LATERAL;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
FILE: FARM.wsw; DATE: 11/08; 100% DESIGN; BY: VTN NEVADA (D.BERGH)
KA KA A AR AR AR AR R KA R AR AR R AR R AR KRR KRR AR AR A AR R R KA KRR A AR A KRR AR AR AR AR AR AR AR A AR A KA A AR AR AR AR KA AR R AR AR AR AR ARR AR KRARKKAA IR R AR AR AR KRR KRR KA AAA KK

| Invert | Depth | water | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base Wt| | Mo wth
station | Elev | (FT) | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| 2L |Prs/Pip
L/Elem _};h Slope—i_ 2k —E_ N _|—SF Av;}‘ HF i ;E Dpt;|;roude &l&orm Dpnl— SN _I-X—Faliln ZR ) Type Ch
**k****k*l***k*****|*k****k*I***k****k|*****k***I****k**I****k**'*********|*******[****k***l*ki***k*l*k*k***l*******l***** l*******
-257.390 2352.070 4.486 2356.556 108.09 8.60 1.15 2357.70 ! .00 ! 3.14 ! .00 ! 4.000 ! .000| .00 i .0
48.566 i .0049~ ) s o I I .oos;l— ,27_|~ 4.451_ ,oo_l_ 3.64 _l_.013 - .08|_ .00 l;IPE
~208.830 2352.310| 4.578| 2356.888| 108.09I 8.60 1.15I 2358.04 I .00 ! 3.14 ! .00 ! 4.000 i .000| 00 1 .0
36,176 ) .0061_|— o o o I .005; ) .20~I~ 4.5§|~ .oo_l_ 3.16 _l_.013 " .061_ .00 l;IPE
—172.660i 2352.530| 4.563l 2357,093I 108.09| 8.60 1.15| 2358.24 ! .00 | 3.14 [ .00 ! 4.000 ! .000| .00 1 .0
JUNCT ST% ) . 0000 s e o "I ol .004; ) .00_|— 4.56_1_ .00 ol ) _.013 o .Oaln .Q0 ;IPE
-172.660 2352.530 5.538| 2358.068| 79.49I 6.33 .szl 2358,69 ! .00 l 2.70 ! .00 | 4.000 | .000I 00 1.0
46.836 i .0051_ i s o oI -l .0031 ) .14_I_ 5.5;|‘ .00_l~ 2.64 i _.013 o .06'~ .00 ;IPE
~125.830 2352.770| 5.441I 2358.211I 79.49| 6.33 A62I 2358.83 l .00 ! 2.70 ! .00 ! 4.000 ! .ooo‘ .00 ! 1 .0
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November 11, 2008

HYDRAULICS SUMMARY - 100% DESIGN - (Ultimate Design Conditions - Farm Road Lateral)

WO # 65952
Values in English Units Las Vegas Wash - Middle Branch; Rainbow Storm Drain; FARM.WSW; n = 0.013 By: D.Bergh
WSPGW STATION REMARKS DfLngWN DEFTE—‘INOF V?li::;:’ I[\é\g’y‘ VELOCITY H.G.L. E.G.L. CHTAYI\;I\éEL ngfjgl A S?_I(?:E :;(;VX PI\‘:'AIIR?;E'EF[;R TOP WIDTH :3;:2‘; Agﬁ;‘f/g F :X;\lﬁ :Eg\fsl Wi\?/LEl;” CCR:;S) miN MIN WALL HT VS/ES!I.GI-:“T ACTUALFB FB CHECK RESOLUTION
-1425,83 SYSTEM HEADWORKS 79 5,541 #DIVIo! 2355,04 6.33 2360.58 2361.20 RCP 4 0 12.56 12,57 0,00 #Dv/fot #Dm #DIV/o! 4,00 -1.54 NA NA
«1425,83 BEGIN 48" RCP 79 5,541 #DIVi0] 2355,04 6.33 2360.58 2361,20 RCP 4 0 12.56 12,57 0,00 #DIv/0! #DIV/0Y #DIvio! 4,00 -1.54 NA NA
0.47%
-1472.66 BEGIN JUNCTION STRUCTURE 79 5,538 #DIVIo1 2354,82 6.33 2360.36 2360.98 RCP 4 0 12.56 12,67 0,00 #DIVIO[ #DIV/O) #DIvios 4.00 -1.54 NA NA
A+72.66 30" RCP LATERALS (N & 8) 108 4,563 #DIv/o} 2354.82 8.60 2359.38 2360,53 RCP 4 0 12.57 12,57 0,00 #Diviol #DIV/O} #DIViol 4.00 -0.56 NA NA
0.61%
-2+08.83 MH 108 4578 #DIVIOL 2354.60 8.60 235918 2360.33 RCP 4 0 12.57 12.57 0.00 #Divio! #DIVI0! #DIVIOl 4.00 -0.58 NA NA
-2+08.83 GB 108 4578 #DIviol 2354.60 8.60 2359,18 2360.33 RCP 4 0 12.57 12,57 0.00 #DIVIO! #DIVIO] #DIV/i0! 4.00 -0.58 NA NA
2.99%
-2+57.39 END 48" RCP; SYSTEM OUTLET 108 4.486 #DIVIO) 2353.15 8.60 2357.84 2358.78 RCP 4 0 12,57 12.57 0.00 #DIv/o! #DIVIOL #DIVIOL 4.00 -0.49 NA NA
-2+57.39 TIE LATERAL INTO MAINLINE AT 27+27.27 108 4,486 #DIV/ol 2353.15 8.60 2357.64 2358.78 RCP 4 0 12.57 12.57 0.00 4#DIviol #DIVIo! #DIViot 4.00 -0.49 NA NA

Notes:

{1} Depth with air entrainment, y*y = D.906(e)°‘°“5 (Fr>=1.60; y* =y, Fr < 1.60). See WASURO User's Manual (Draft),- US Army Corps of Engineers Los Angeles District, July 1985.
(2) To be calculated in the future,

{3) For supercritical flow, Fy = 1+0.025V(Y"‘); for subecritical flow, F8 = 0.5+V?2g, See Hydrologic Criteria and Drainage Design Manual, CCRFCD, 1999,

(4) Super-Elevation=C* (V“'Tw) 1{g * r); C =1, V = Mean Channel Velocity, Tw = Top Width of Channel, r = Radius of Curve, g = gravity constant
{5) #DIV/0! = PRESSURE FLOW
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MPU Alignment,
Ultimate Conditions
Whispering Sands Drive Laterals
File: WHISPERING.wsw
n=0.013




| ]
.



Tl LAS VEGAS WASH - RAINBOW STORM DRAIN; WHISPERING SANDS LATERAL;
T2 HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
DATE: 11/08; 100% DESIGN; BY: VTN NEVADA (D.BERGH)

1

1
1
1
1

T3 FILE: WHISPERING.wsW;
S0 -314.64 2358.51

R -138.68 2361.01

JX  -138.68 2361.01

R -100.00 2361.56

SH  -100.00 2361.56

co 1 4 1 .000
o 2 4 1 .000
co 3 4 1 .000

Q 62.610

2359.841
.013
2 2.013 19.51 19.51 2362.51 2362.51
.013
2363.23
4.000
2,500
3.500

.000 .000 1
71.0 79.0







FILE: WHISPERING.WSW WS P GW - CIVILDESIGN Version 14.05 PAGE 1
Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11- 7-2008 Time: 2:45:35
LAS VEGAS WASH -~ RAINBOW STORM DRAIN; WHISPERING SANDS LATERAL;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;
PILE: WHISPERING,wsw; DATE: 11/08; 100% DESIGN; BY: VTN NEVADA (D.BERG
HAKARA KR KRR A KA K AR R R AR AR AR AR R AR A AR AR A A A AR A A AR R A AR A A A KA A KA R A AR A KA AR A AN R AR KA R A AR R AR AR KA KRR KRR KRR R K KRRKRARRR AR AR AR KK RA AN KRR AR R AR AR KKKk
| Invert | Depth | water | Q | vel vel | Energy | Super |Critical|Flow Top|Height/|Base wt| |No wth
station | Elev | (FT} | Elev | (CFS) | (FPS) Head | Grd.El.| Elev | Depth | width |Dia.-FT|or I.D.| 2L |Prs/Pip
|

L/Elem |Ch Slope SF Ave| HF |SE Dpth|Froude N|Norm Dp *N" | X-Fall| 2ZR |Type Ch

****t****'**kk***kkl********lk***i*k**|k********l**Xk***l*k*****l*****k*ﬁ*|*k*****|*****k**|***k****|***k***|**k***k|***** |*******

i ! ! | | | |

—314.640| 2358.510 2.290 2360.801 101.63 13.66 2.90 2363.70 .00 3.05 3.96 4.000 . 000 .00 1 .0
70.226 ) .0142~ ) o s o o .012; ) .86~|— 2.2; i 1.76—|~ 2.22 _l_.013 I .06|_ .00 I;IPE
-244.420 2359.508 2.363| 2361.871| 101.63[ 13.15 2.68 2364.56 I .00 ! 3.05 ! 3.93 I 4,000 l .000| .00 ! 1 0
45.21; ) ,0142“‘— o o - I .0116|_ .50—|— 2.3; ) 1.65~|~ 2.22 _l_.013 "I .Oal_ .00 ll:IPE
-199.208 2360.150 2.460] 2362.610| 101.63I 12.54 2.44I 2365.05 ! .00 ! 3.05 | 3.89 ! 4.000 ! .000I .00 l 1 .0
26.62;|_ .0142_|_ o I I I .009;'— .Zﬁhlﬁ 2.4;1— 1.53_!_ 2.22 —I~.013 "l .06l~ .00 ‘;IPE
-172.583 2360.528 2.562| 2363.090l 101.63| 11.95 2.22| 2365,31 ! .00 ! 3.05 | 3.84 ! 4.000 ! .000l .00 | 1 .0
16.56; ) .0142— ) o I ol I .008; ) .14—1— 2.5; ) 1‘42_|_ 2.22 ‘I“.013 - ‘oalw .00 l;IPE
-156.015 2360.764 2.671I 2363.435| 101.63| 11.40 2.02| 2365.45 ! .00 ! 3.05 ! 3.77 | 4.000 I A000| .00 ! 1 .0
10.13;|— .0142—1— -l I I I ,007;|— ,OB—I_ 2.6;|~ 1.31_|_ 2.22 _]_,013 I .Oal_ .00 |;IPE
-145.880 2360,908| 2,788I 2363.696| 101.63| 10.87 1‘83| 2365.53 ! .00 | 3.05 ! 3.68 l 4.000 i .000| .00 l 1 .0
5.51; ) .0142_|~ o I " - .ooeéla .04_I“ 2.7;|- 1.20_l_ 2.22 i ‘.013 o .Oaln .00 l;IPE
~140,363‘ 2360.986| 2.914| 2363.900| 101.63' 10.36 1.67| 2365.57 ! .00 l 3.05 ! 3.56 ! 4.000 ! .OOOI .00 ! 1 .0
1.68;|~ .0142—|_ I - . ol .0061|— .Ol—l_ 2.9£]~ 1.10_I_ 2.22 _l_.013 " .051_ .00 l;IPE
—138.680| 2361.010| 3.053| 2364.063I 101.63| 9.88 1.51 2365.58 ! .00 | 3.05 I 3.40 ! 4.000 ! ‘000| .00 l 1 .0

JUNCT STRl- L0000 - s -l "I oI ,003§|_ .00_|~ 3.05_1- 1.00 -1 ~|~.013 oI .0(_)|~ .00 l;IPE
~138.680| 2361.010 4.824 2365.834I 62.61| 4.98 .39 2366.22 ! .00 ! 2.39 l .00 ! 4.000 I .000l .00 ! 1 .0
38.685 ) .0142_ ) e " " - .001; ) .07_|“ 4.851— .00_]_ 1.67 _l‘.013 " .Oal— .00 l;IPE
FILE: WHISPERING.WSW WS P GW - CIVILDESIGN Version 14.05 PAGE 2

Program Package Serial Number: 1513
WATER SURFACE PROFILE LISTING Date:11- 7-2008 Time: 2:45:35

LAS VEGAS WASH -~ RAINBOW STORM DRAIN; WHISPERING SANDS LATERAL;
HYDROLOGY FROM 2004 MPA FROM LAS VEGAS WASH MIDDLE BRANCH;

FILE: WHISPERING.wsw; DATE: 11/08; 100% DESIGN; BY: VTN NEVADA (D.BERG
KA R R AR K R R H KR KKK AR KRR KR RAR KR KRR A KRR AR R KK AR A AR IRRR KK R KRR ARRR KRR R RR R KA KRR KK AR K KRK R KRR ARI AR KR A RIRR AR AR IR IE NI AR KRARE KRR I KRR

| Invert | Depth | Water | Q [ vel vel | Energy | Super |Critical|Flow Top|Height/|Base wWt| |No wth
station | EBlev | (FT) | Elev | (CcFS) | (FPS) Head Grd.El.| Elev | Depth | Width |[Dia.-FTlor I.D.| 2L |Prs/Pip
-l S CE |- S EEEC EE & o S S I S E CE
L/Elem |Ch Slope | | | SF ave| HF SE Dpth|Froude N|Norm Dp | "N | x-Fall] 2R |[Type Ch
KkhKKAKKK *k*******]*k******l*********l*******k*l*******|*******|*k******k Kkkkkhkk | KR hkkkkk ********lk******l*******|**k** |*******

I | f | |
-100.000 2361.560 4.347 2365.907 62.61 4.98 .39 2366.29 .00 2.39 .00 4,000 .000 00 1 .0

-I- Al -I- N e S S CE b







November 11, 2008 HYDRAULICS SUMMARY - 100% DESIGN - (Ultimate Design Conditions - Whispering Sands Lateral) WO # 6952

 Values In English Units Las Vegas Wash - Middle Branch; Rainbow Storm Drain; WHISPERING.WSW; n = 0.013 By: D.Bergh
WSPGW STATION REMARKS D’ELSCI;"/:‘VN .DEF'DLL"“'VOF :’f;;n) "\é\ll_i%T VELOCITY H.G.L. E.G.L. CHTAY':';EL WI[??:IEI A S?.Iglfﬁ :;%VX PEV‘:T;L?TZR TOP WIDTH ;ﬁﬁg‘;i Aﬁﬁ;ﬁg F :I‘\JII;I\llJi :3:\75, Ml;g/;l;ﬂ CCR:;?, MIN MIN WALL HT v';:fﬁ:\‘.r ACTUAL FB FB CHECK RESOLUTION

-1+00,00 SYSTEM HEADWORKS . 63 4,347 #DIV/0! 2361.56 4,98 2365.91 236628 RCP 4 ] 12,57 12.57 0,00 #DIVIO] #DIVi0l #DIV/O! 4,00 -0.35 NA NA

~1+00,00 BEGIN 48" RCP 63 4.347 #DIVIO! 2361.56 4.98 2365.91 2366.29 RGP 4 0 12.57 12.57 0.00 #DIV/O! #DIvVi0! #DIVio} 4,00 -0,35 NA NA
1.42%

-1+38.68 BEGIN JUNCTION STRUCTURE 63 4,824 #DIV/0] 2361.01 4,98 2365.83 2366.22 RCP 4 0 12.57 12.87 0.00 #DIV/OI #DIVIO! #DIVIO! 4.00 -0.82 NA NA

-1+38.68 30" RCP LATERALS (N & 8) 102 © 3,053 3.053 2361.01 9.88 2364.06 2365.58 RCP 4 0 10.29 8.50 3.40 1.00 1.36 4.41 4.00 0,95 NA NA
1.42%

-3+14.64 END 48" RCP; SYSTEM QUTLET 102 2,290 2,312 2358.61 13.66 2360.80 2363.70 RCP 4 [ 7.44 6.87 3.96 1.76 1.45 3.74 4.00 1.7 NA NA

-3+14,64 TIE LATERAL INTO MAINLINE AT 27+27.27 102 2290 2312 2358.51 13.66 2360.80 2363.70 RCP 4 0 7.44 6.87 3.96 1.76 1.48 374 4,00 1.71 NA . NA

Notes:

(1) Depth with air entrainment, y*/y = 0.906(e)**'® (Fr>=1.60; y* = y, Fr < 1.60). See WASURO User's Manual (Draft), US Army Corps of Englneers Los Angeles District, July 1986,
{2) To be calculated In the future,

(3) For supercritical flow, Fy = 1+0.025V(Y"’); for suberitical flow, FB = 0,5+V%2g, See Hydrologic Criteria and Drainage Design Manual, CCRFCD, 1999,

(4) Super-Elevation =G * (V** Tw) /(g * r); G = 1, V = Mean Channel Velocity, Tw = Top Width of Channel, r = Radius of Curve, g = gravity constant

(5) #DIVI0l = PRESSURE FLOW

11/11/2008 V n nevada Drainage Design Notebook



PROJECT: Las Vegas Wash Middle Branch - Rainbow Storm Drain .: Utility Matrix COMPLETED BY: D. BERGH DATE: 11/11/2008
PROJECT NO: 6952 - 100% PRE-FINAL - SUBMITTAL CHECKED BY: DATE:
TOCATION UTILITY A R IMPROVEMENT IMPROVEMENT REQ. CLEARANCE
%%':ﬁ':;éf ELEVATION :g:ﬁ;’:gg ;':‘gfq RELOCATION BY PR'(("(RO':%';TS co':;;'ﬁ; X RESOLUTION / COMMENT
STATION ALIGNMENT OFFSET | SIZE AND TYPE TOP BOTTOM | POTHOLE | OTHER | sIZE AND TYPE ToP | BOTTOM H v
1 27+20 SD1 - STORM DRAIN MANLINE CL 60" SNWA 2347.40 2340.20 YES QUADMAP 24' X 8' RCB 2365.29 2355.12 10' 3t NONE CCRFCD TBD N PROTECT IN PLACE
2 40+40 SD1 - STORM DRAIN MANLINE CL 24" WATER 2344.65 2342.65 YES QUADMAP 24' X 8' RCB 2359.91 2349.75 10' 3t NONE CCRFCD TBD N PROTECT IN PLACE
3 1+15 LATERAL 2 CL 60" SNWA 2360.40 2353.20 YES QUADMAP 30" RCP 2367.21 2364.13 10' 3 NONE CCRFCD TBD N USING ELASTOMERIC JOINT SEALANT
4 1+15 LATERAL 3 cL 60" SNWA 236200 | 235480 YES | QUADMAP 30" RCP 2366.63 | 2363.55 10 3 NONE CCRFCD TBD N USING ELASTOMERIC JOINT SEALANT
14
g 5 1470 LATERAL 10 cL 24" WATER 2356.10 2354.10 YES | QUADMAP FUTUF;;@?: X45" | 936006 | 2357.00 10 3 NONE CCRFCD TBD N USm&%@g?gg&i;g’f;fggﬁffm
6 1+70 LATERAL 12 CL 24" WATER 2355.70 2353.70 YES QUADMAP FUTUEEERZS;X 387 2358.21 2357.25 10' 3! TBD CCRFCD TBD N USmgo%g}fg?y;ﬁéi;g%TESAE(‘:A;%\I:Y’.AND
7 1+40 LATERAL 14 CL 12" WATER 2349.70 2348.70 YES QUADMAP 14" X 23" HERCP 2345.47 2343.85 10' 3 NONE CCRFCD TBD N PROTECT IN PLACE
8 24+80 SS1-PROPOSED SEWER cL 24" WATER 234465 | 234265 YES | QUADMAP | PROPOSED 30" SS | 235006 | 2347.56 10 3 TBD CCRFCD TBD N BONCRETE ENCACS:c;gSﬁ\ng DIRECTION OF
9 1470 |SS2- PROPOSED SEWER LATEARAL|  CL 12" WATER 236030 | 2350.30 YES | QUADMAP | PROPOSED8'SS | 235140 | 235073 10 3 TBD CCRFCD TBD N ENCASE 10' EACH WAY OF CROSSING
10 27+05 SD1 - STORM DRAIN MANLINE (o418 24" SEWER 2357.78 2355.78 DIPPED QUADMAP 24'X 8'RCB 2365.38 235521 6" 6" TBD CERECH TBD Y RELOCATION REQUIRED
11 35+56 SD1 - STORM DRAIN MANLINE €L 8" SEWER 2353.00 2352.33 DIPPED QUADMAP 24'X 8'RCB 2363.89 2353.73 6" 6" TBD CCRFCD TBD Y RELOCATION REQUIRED
12 1+35 LATERAL 4 CL 8"SS 2357.87 2357.20 DIPPED QUADMAP 18" RCP 2363.94 2362.00 6" 6" NONE CCRFCD TBD N PROTECT IN PLACE
13 1+10 LATERAL 6 CL PROPPOSED 30"SS 2351.60 2349.10 ]:I)’islAI?IS\I QUADMAP 30" RCP 2361.48 2358.40 6" 6" NONE CCRFCD TBD N PROTECT IN PLACE
14 1+65 LATERAL 8 CL .PROPPOSED 30"SS 2351.12 2348.62 ]%}EISIAS;\I QUADMAP 30" RCP 2358.61 2355.52 6" 6" NONE CCRFCD TBD N PROTECT IN PLACE
15 1415 LATERAL 9 cL  |propPosED3o'ss| 235008 | 23a7ss | DESION | quapmap 30" RCP 235413 | 235342 6 6 NONE CCRFCD TBD N PROTECT IN PLACE
16 2+15 LATERAL 11 CL PROPPOSED 30"SS 2350.02 2347.52 ]:l))f.‘.SAI](\I:‘;\! QUADMAP 48" RCP 2356.62 2351.78 6" 6" NONE CCRFCD TBD N PROTECT IN PLACE
17 1+10 LATERAL 13 CL PROPPOSED 30"SS 2349.96 2347.46 I;ffIASIS\I QUADMAP 18" RCP 2356.90 2354.90 6" 6" NONE CCRFCD TBD N PROTECT IN PLACE
E 18 1+60 LATERAL 14 CL PROPPOSED 30"SS 2348.13 2345.63 ?)IESIASIS\I QUADMAP 14" X 23" HERCP 2345.48 2343.66 6" 6" NONE CCRFCD TBD N PROTECT IN PLACE
ﬁ 19 1+70 LATERAL 15 CL PROPPOSED 30"SS 2348.11 2345.61 ];iilgls\‘ QUADMAP DUA:{.E‘]':(';;( 3 2345.78 2343.41 6" 6" NONE CCRFCD TBD N PROTECT IN PLACE
20 1+25 LATERAL 16 CL PROPPOSED 30"SS 2347.97 234547 ?,E?IASIS\I QUADMAP 18" RCP 2350.50 2348.58 6" 6" NONE CCRFCD TBD N PROTECT IN PLACE
21 1+70 LATERAL 17 CL PROPPOSED 30"SS 2347.93 234543 ?)}iig? QUADMAP DUA'_I;EZRA';;( <y 2344.78 2342.24 6" 6" NONE CCRFCD TBD N PROTECT IN PLACE
22 1+70 LATERAL 18 CL PROPPOSED 30"SS 2347.81 234531 ?)iSAI]S’gJ QUADMAP 29" X 45" HERCP 2344.68 2341.52 6" 6" NONE CCRFCD TBD N PROTECT IN PLACE
23 1425 LATERAL 19 cL  |PROPPOSED30'sS| 234778 | 234528 | 2SN | QuADMAP 18" RCP 234360 | 2341.68 6" 6" NONE CCRFCD TBD N PROTECT IN PLACE
24 1470 LATERAL 20 cL EXISTING 30" SS | 2347.75 | 234525 | DIPPED | QUADMAP 36" RCP 234455 | 2340.95 6" 6" NONE CCRFCD TBD N PROTECT IN PLACE
25 1430 LATERAL 22 cL 27" S8 234635 | 234410 | DIPPED | QUADMAP 30" RCP 234217 | 233900 6 6 NONE CCRFCD TBD N PROTECT IN PLACE
26 1430 LATERAL 23 cL 27" S8 234645 | 234420 | DIPPED | QUADMAP 30" RCP 234200 | 2339.00 6 6" NONE CCRFCD TBD N PROTECT IN PLACE
27 1495 LATERAL 24 cL EXISTING30'SS | 234720 | 234470 | DIPPED | QUADMAP 48"RCP 234296 | 2338.12 6 6 NONE CCRFCD TBD N PROTECT IN PLACE
VEN Page-1- DRAINAGE DESIGN NOTEBOOK




TTTETT T TOUOUNULE OT
LOCATION UTILITY LA ATION INEO IMPROVEMENT IMPROVEMENT REQ. CLEARANCE
CONFLICT ELEVATION LENGTH OF TIME PRIOR RIGHTS | CONFLICT (Y
NUMBER FOR RELOCATION | RELOCATION BY (Y OR N ORN) RESOLUTION / COMMENT
STATION ALIGNMENT OFFSET | SIZE AND TYPE TOP BOTTOM: | POTHOLE | OTHER SIZE AND TYPE TOP BOTTOM H v
g 8+01.86 TO
z 28 by SS1 - PROPOSED SEWER MAIN VARIES 24" SS VARIES VARIES DIPPED | QUADMAP 24' X 8'RCB VARIES VARIES 6" 6" TBD CCRFCD TBD Y RELOCATION REQUIRED
L_ =
. i o . CONTRACTOR TO SUPPORT IN PLACE, PLACE
29 27+25 SD1 - STORM DRAIN MANLINE cL 3-4"UGELEC 2365.04 2364.71 YES QUADMAP 24'X 8' RCB 2365.31 2355.15 NA NA TBD NEVADA POWER TBD Y ABOVE RCB. AND CONCRETE ENCASE
i . o . CONTRACTOR TO SUPPORT IN PLACE, PLACE
30 27+25 SD1 - STORM DRAIN MANLINE cL 4" UGTEL 2364.87 2364.20 YES QUADMAP 24'X 8' RCB 2365.31 2355.14 NA NA TBD EMBARQ TBD Y ABOVE RCB, AND CONCRETE ENCASE
. ; oo , CONTRACTOR TO SUPPORT IN PLACE, PLACE
31 27+50 SD1 - STORM DRAIN MANLINE (o] 3"UGELEC 2364.21 2363.88 YES QUADMAP 24'X 8' RCB 2365.18 2355.01 NA NA TBD NEVADA POWER TBD Y ABOVE RCB, AND CONCRETE ENCASE
= g o - CONTRACTOR TO SUPPORT IN PLACE, PLACE
32 27+50 SD1 - STORM DRAIN MANLINE cL 4" UGTEL 2364.45 2364.12 YES QUADMAP 24'X 8' RCB 2365.19 2355.02 NA NA TBD EMBARQ TBD Y ABOVE RCB. AND CONCRETE ENGASE
33 34+30 SD1 - STORM DRAIN MANLINE cL UNKNOWN UTILITY | NOT FOUND | NOT FOUND YES QUADMAP 24'X 8'RCB 2362.39 2352.23 NA NA TBD OTHERS TBD UNKNOWN | CONTRACTOR TO VERIFY IF UTILITY EXISTS
34 34435 SD1 - STORM DRAIN MANLINE cL UNKNOWN UTILITY | NOT FOUND | NOT FOUND YES QUADMAP 24'X 8'RCB 2362.38 2352.21 NA NA TBD OTHERS TBD UNKNOWN | CONTRACTOR TO VERIFY IF UTILITY EXISTS
. ; oy , CONTRACTOR TO SUPPORT IN PLACE, PLACE
35 34+40 SD1 - STORM DRAIN MANLINE cL 4" UGELEC 2360.11 2359.78 YES QUADMAP 24'X 8'RCB 2362.37 2352.20 NA NA TBD NEVADA POWER TBD Y ABOVE RCB, AND CONCRETE ENGASE
36 35420 SD1 - STORM DRAIN MANLINE cL UG TEL NOT FOUND | NOT FOUND YES QUADMAP 24'X 8' RCB 2362.02 2351.86 NA NA TBD EMBARQ TBD UNKNOWN | CONTRACTOR TO VERIFY IF UTILITY EXISTS
37 35+30 SD1 - STORM DRAIN MANLINE cL UGCATV NOT FOUND | NOT FOUND YES QUADMAP 24'X 8' RCB 2362.00 2351.84 NA NA TBD cox TBD UNKNOWN | CONTRACTOR TO VERIFY IF UTILITY EXISTS
. : oo - ; CONTRACTOR TO SUPPORT IN PLACE, PLACE
38 36+10 SD1 - STORM DRAIN MANLINE Gt 2" UGELEC 2360.15 2359.98 YES QUADMAP 24' X 8'RCB 2361.67 2351.51 NA NA TBD NEVADA POWER TBD Y ABOVE RCB, AND CONCRETE ENCASE
. o ) : CONTRACTOR TO SUPPORT IN PLACE, PLACE
39 36+15 SD1 - STORM DRAIN MANLINE cL UGCATV 2361.17 2360.84 YES QUADMAP 24'X 8' RCB 2361.66 2351.49 NA NA TBD CcoX TBD Y ABOVE RCB, AND CONCRETE ENCASE
3" INTERCONNECT DESIGN : CONTRACTOR TO SUPPORT IN PLACE, PLACE
40 41+05 SD1 - STORM DRAIN MANLINE cL SBNBUIT 2359.35 2359.10 YES PLANS 24'X 8'RCB 2359.65 2349.48 NA NA TBD CCRFCD TBD TBD ABOVE RCB, AND CONCRETE ENCASE
(2]
w 2-3" TRAFFIC DESIGN . CONTRACTOR TO SUPPORT IN PLACE, PLACE
5 41 41+10 SD1 - STORM DRAIN MANLINE cL SIGNAL Conpuir | 235995 2359.10 YES PLANS 24' X 8'RCB 2359.64 2349.47 NA NA TBD CCRFCD TBD TBD ABOVE RCB, AND CONCRETE ENCASE
=
= 2" STREET LIGHT DESIGN oo CONTRACTOR TO SUPPORT IN PLACE, PLACE
2 42 41+20 SD1 - STORM DRAIN MANLINE cL BENBLIT 235927 2359.10 YES PLANS 24'X 8'RCB 2359.58 2349.41 NA NA TBD CCRFCD TBD TBD ABOVE RCB, AND CONCRETE ENCASE
b | 3
g 43 58+20 SD1 - STORM DRAIN MANLINE cL 4" UGELEC NOT FOUND | NOT FOUND YES QUADMAP 24'X 8' RCB 2352.61 2342.44 NA NA TBD NEVADA POWER TBD UNKNOWN | CONTRACTOR TO VERIFY IF UTILITY EXISTS
&
9 44 2+10 LATERAL 4 cL 4" UGTEL 2364.50 2364.17 YES QUADMAP 30" RCP 2363.01 2359.93 NA NA NONE EMBARQ TBD N PROTECT IN PLACE
o]
45 1+80 LATERAL 4 oL 3" UGELEC 2364.20 2363.95 YES QUADMAP 24" RCP 2363.23 2360.67 NA NA NONE NEVADA POWER TBD N PROTECT IN PLACE
46 0+90 LATERAL 6 cL 4" UGTEL 2363.00 2362.67 vEs | quapmap | NPOT T[L*EETZ DROP NA NA NA NA NONE EMBARQ TBD N PROTECT IN PLACE
a7 0+90 LATERAL 6 cL 4" UGELEC 2363.00 2362.67 YES QUADMAP NDOT TILEETZ DROP NA NA NA NA NONE NEVADA POWER TBD N PROTECT IN PLACE
48 0+48 LATERAL 8 cL 4" UGTEL 2361.90 2361.57 YES QUADMAP NDOT TIL’EETz DROP NA NA NA NA NONE EMBARQ TBD N PROTECT IN PLACE
49 1+50 LATERAL 8 cL 4" UGTEL 2361.90 2361.57 YES QUADMAP 30" RCP 2359.05 2355.97 NA NA NONE EMBARQ TBD N PROTECT IN PLACE
50 1450 LATERAL 8 cL 4" UGELEC 2361.90 2361.57 YES QUADMAP 30" RCP 2359.05 2355.97 NA NA NONE NEVADA POWER TBD N PROTECT IN PLACE
51 1+55 LATERAL 8 cL 4" UGELEC 2361.10 2360.77 YES QUADMAP 30" RCP 2358.98 2355.90 NA NA NONE NEVADA POWER TBD N PROTECT IN PLACE
" J
52 1+85 LATERAL 11 cL GUINTERCONMECT |  guigizg 2359.10 YES BEalel 48" RCP 2356.75 2351.91 NA NA TBD OTHERS TBD Y RELOCATION REQUIRED
CONDUIT PLANS
2-3" TRAFFIC DESIGN
2 s " 7 \ I ; N T
53 1+90 LATERAL 11 cL Wi i 2359.35 2359.10 YES e 48" RCP 2356.75 2351.92 NA NA TBD OTHERS TBD y RELOCATION REQUIRED
2" STREET LIGHT s 55 y DESIGN |NDOT TYPE 4 STORM , .
54 1+95 LATERAL 11 Gl EONEHTT 2359.27 2359.10 YES et e AL 2361.32 2351.83 NA NA TBD OTHERS TBD Y RELOCATION REQUIRED
55 0+95 LATERAL 12 cL UG CATV NOT FOUND|NOT FOUND|  YES quapmap | NPOT TKETZ DROP NA NA NA NA NONE CcoX TBD N PROTECT IN PLACE
56 0+95 LATERAL 26 cL 4" UGTEL NOT FOUND|NOT FOUND|  YES quapmap | NPOT T&EETZ DROP NA NA NA NA NONE EMBARQ TBD N PROTECT IN PLACE
th, Page - 2 - DRAINAGE DESIGN NOTEBOOK




LOCATION UTILITY, IS Y IMPROVEMENT IMPROVEMENT REQ. CLEARANCE
(;m:;:g ELEVATION :g:ﬁg:gg :T':‘gi RELOCATION BY PR'(%RO';'%*)'TS corg;u;:)T X RESOLUTION / COMMENT
STATION ALIGNMENT OFFSET | SIZE AND TYPE TOP BOTTOM | POTHOLE | OTHER | SizE AND TYPE Top | BOTTOM H v
W
E 57 1475  |SS2- PROPOSED SEWER LATEARAL|  CL UGCABLE 2359.40 | 2359.07 vEs | QuADMAP | PROPOSED&"SS | 235165 | 2350.99 NA NA NONE cox TBD N PROTECT IN PLACE
g 58 1480  |SS2- PROPOSED SEWER LATEARAL|  CL 4" UGTEL 235940 | 2359.07 vEs | QUADMAP | PROPOSED&"SS | 235165 | 2350.99 NA NA NONE EMBARQ TBD N PROTECT IN PLAGE
59 40+40 SD1 - STORM DRAIN MANLINE CL 4" PEGAS 2359.12 2358.79 YES QUADMAP 24' X 8'RCB 2359.88067 2349.71 6" 6" 3 DAYS SOUTHWEST GAS TBD Y RELOCATION REQUIRED
60 1+60 LATERAL 10 CL 4" PEGAS 2358.30 2357.97 YES QUADMAP NDOT :;iETz DROP 2360.90 2355.80 6" 6" TBD SOUTHWEST GAS TBD Y RELOCATION REQUIRED
61 1+60 LATERAL 12 CL 4" PEGAS 2357.50 235717 YES QUADMAP NDOT :LTE_I? DROP 2360.90 2356.31 6" 6" TBD SOUTHWEST GAS TBD Y. RELOCATION REQUIRED
62 1+45 LATERAL 14 CL 4" PEGAS 2348.70 2348.37 YES QUADMAP 14" X 23" HERCP 2345.44 2343.82 6" 6" NONE SOUTHWEST GAS TBD N PROTECT IN PLACE
63 1+60 LATERAL 15 CL 4" PEGAS 2348.60 2348.27 YES QUADMAP DUA}-|(.E1R4é;( 2" 2345.11 2343.48 6" 6" NONE SOUTHWEST GAS TBD N PROTECT IN PLACE
64 1+10 LATERAL 16 CL 4" PEGAS 2346.80 2347.13 YES QUADMAP 18" RCP 2351.29 2348.58 6" 6" NONE SOUTHWEST GAS TBD N PROTECT IN PLACE
65 1+55 LATERAL 17 CL 4" PEGAS 2346.80 2346.47 YES QUADMAP DUA'_[;EZSé)P( 38" 2344.86 2342.32 6" 6" NONE SOUTHWEST GAS TBD N PROTECT IN PLACE
@ 66 1+55 LATERAL 18 CL 4" PEGAS 2347.00 2346.67 YES QUADMAP 29" X 45" HERCP 2344.76 2341.60 6" 6" NONE SOUTHWEST GAS TBD N PROTECT IN PLACE
<
% 67 1+05 LATERAL 19 CL 4" PEGAS 2347.10 2346.77 YES QUADMAP 18" RCP 2343.68 2341.76 6" 6" NONE SOUTHWEST GAS TBD N PROTECT IN PLACE
68 1455 LATERAL 20 cL 4" PEGAS 234730 | 234697 YES | QuADMAP 36" RCP 234461 | 2340.95 6 6 NONE SOUTHWEST GAS TBD N PROTECT IN PLACE
69 1+10 LATERAL 22 cL 6" STL HPG 234760 | 2347.10 YES | quADMAP 30" RCP 234292 | 2330.84 6 6 NONE SOUTHWEST GAS TBD N PROTECT IN PLAGE
70 1485 LATERAL 22 cL 4" PEGAS 234760 | 234727 YES | QuADMAP 30" RCP 234351 | 2340.42 6 6" NONE SOUTHWEST GAS TBD N PROTECT IN PLACE
7 1410 LATERAL 23 cL 6" STL HPG 2346.80 | 234630 YES | QuADMAP 30"RCP 234382 | 2330.87 6 6 NONE SOUTHWEST GAS TBD N PROTECT IN PLACE
72 1+85 LATERAL 23 cL 4" PEGAS 234760 | 2347.27 YES | QuADMAP 30" RCP 234339 | 2340.30 6" 6 NONE SOUTHWEST GAS TBD N PROTECT IN PLACE
73 24+80 SS1 - PROPOSED SEWER cL 4" PEGAS 235912 | 2358.79 YES | QUADMAP | PROPOSED 30" SS | 235005 | 234755 6 6 NONE SOUTHWEST GAS TBD N PROTECT IN PLACE
74 1472 |SS2- PROPOSED SEWER LATEARAL|  CL 4 PEGAS 236070 | 236037 YES | QUADMAP | PROPOSEDS'SS | 235151 | 2350.85 6 6" NONE SOUTHWEST GAS TBD TBD PROTECT IN PLAGE

VEN...
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Additional Pothole




TEST HOLE DATA SHEET

Test Hole No. 28 SUE Crew CP/If
Date Excavated 10/13/08 City Las Vegas
Client Project No. 6952 TBE GROUP, Inc. County Clark
TBE Project No | NV02106100 A Route No. Rainbow
TBE Truck No 33-263 05 B8 B i Location Royal Stallion

LOCATION PLAN - NOT TO SCALE

————————— e —— I

e
I s
| Ok

- Tan
Monument Elgv. / UBFT.(?T%p Mg:akter Nail & Disc
Rod @ Monument / UI?I'?EB%'}’(. Elev. /
English / Metric English E‘;‘r’kg@r
Surface Type Asphalt l—‘ U_?E_I?r 56 3.14' M ;?-? -
Higknses g Q U'(I':I?—lgot. Ms:sn.got
Soil Conditions Type Il Swing Ties from Structure Dist.
UTL Type Water A St. Light 88'
Nominal Pipe Size 12" B St. Light 40'
UTL Material PVC C Sanitary Manhole 73
Remarks:
Pic. #
Pic. #

Data Entered By: CP Reviewed By: RT




TEST HOLE DATA SHEET

Test Hole No. 29 SUE Crew CP/If
Date Excavated 10/10/08 City Las Vegas
Client Project No. 6952 TBE GROUP, Inc. County Clark
TBE ProjectNo | NV02106100 e . e Route No. Farm

TBE Truck No 33-263 s ol Location W. of Rainbow

LOCA_TTON PLAN - NOT TO SCALE
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; ‘ N ~
— = Y e — e =% N \ Py,
Rod @ Marker
Monument Elev. / UTL-Top Set Rebar & Cap
Rod @
Rod @ Monument / 4 UTL-Bot. Elev. /
. . . Rod @
English / Metric English Marker
Calc. i Hand
Surface Type Natural Ground l—— UTL-Tep 5.78 Meas Top
: Calc. Hand
Thigkness PUA Q UTL-Bot. Meas.Bot
Soil Conditions Type |l Swing Ties from Structure Dist.
UTL Type Water A Block Wall 10'
Nominal Pipe Size 24" B St. Light 74'
UTL Material DIP C Fire Hydrant 71
Remarks:
Pic. #
Pic. #

Data Entered By: CP Reviewed By: RT




TEST HOLE DATA SHEET

Test Hole No. 30 SUE Crew CP/If
Date Excavated 10/10/08 City Las Vegas
Client Project No. 6952 TBE GROUP, Inc. County Clark
TBE ProjectNo | NV02106100 o e bk Route No. Farm

TBE Truck No 33-263 e ol Location W. of Rainbow

LOCATION PLAN - NOT TO SCALE

- Rod @ Marker
Monument Elev. / UTL-Top Set Rebar & Cap
Rod @
_Rod @ Monument / UTL-Bot. Elev. /
) : ; Rod @
English / Metric English Karkat
Calc. i Hand
Surface Type | Natural Ground 17 UTL-Top 2.81 HisasThp
; Calc. Hand
Thiskness R O UTL-Bot. Meas.Bot
Soil Conditions Type Il Swing Ties from Structure Dist.
UTL Type Gas A Block Wall 19'
Nominal Pipe Size 4" B St. Light 65'
UTL Material PE (6] Fire Hydrant 72'
Remarks:
Pic. #
Pic. #

Data Entered By: CP

Reviewed By: RT




TEST HOLE DATA SHEET

Test Hole No. 31 SUE Crew CP/If
Date Excavated 10/10/08 City Las Vegas
Client Project No. 6952 TBE GROUP, Inc. County Clark
TBE ProjectNo | NV02106100 e R Route No. Farm
TBE Truck No 33-263 s Location W. of Rainbow
LOCATION PLAN - NOT TO SCALE
4:& oo - o * - - ] d N T w ]
o "
e i, ER
8+00 Y
i - on i
SRS ~— -
o | ==
- 5 : x =
N
= K';ﬁa SETEs S — l,-';ﬁ: N \ SN
Rod @ Marker
Monument Elev. / UTL-Top Set Rebar & Cap
Rod @ Monument / UF'QFCI)_?B%t Elev. /
English / Metric English ;Z‘r’kg
Calc. - Hand
Surface Type Natural Ground l——' UTL-Top 5.85 Maas.Ton
; Calc. Hand
Thickness A Q UTL-Bot. Meas.Bot
Soil Conditions Type |l Swing Ties from Structure Dist.
UTL Type Water A Block Wall 11
Nominal Pipe Size 24" B St. Light 72'
UTL Material DIP C Fire Hydrant 24"
Remarks:
Pic. #
Pic. #

Data Entered By: CP Reviewed By: RT




TEST HOLE DATA SHEET

Test Hole No. 32 SUE Crew CP/If
Date Excavated 10/10/08 City Las Vegas
Client Project No. 6952 TEE GROUP, Inc. County Clark
TBE ProjectNo | NV02106100 oo N E0100 Route No. Farm
TBE Truck No 33-263 ovRARAER Location W. of Rainbow
LOCATION PLAN - NOT TO SCALE
S

- Rod @ Marker
Monument Elev. / UTL-Top Set Rebar & Cap
Rod @
Rod @ Monument / UTL-Bot. Elev. /
. . . Rod @
English / Metric English Marker
Calc. . Hand
Surface Type | Natural Ground f—— UTL-Top 3.49 Meas.Top
: Calc. Hand
TiaiSass i O UTL-Bot. Meas.Bot
Soil Conditions Type Il Swing Ties from Structure Dist.
UTL Type Gas A Block Wall 19'
Nominal Pipe Size 4" B St. Light 63'
UTL Material PE c Fire Hydrant 27
Remarks:
Pic. #
Pic. #

Reviewed By: RT

Data Entered By: CP




TEST HOLE DATA SHEET

Test Hole No. 33 SUE Crew CP/If
Date Excavated 10/10/08 City Las Vegas
Client Project No. 6952 TBE GﬁOUP, g, County Clark
TBE ProjectNo | NV02106100 O ety o Route No. Farm
TBE Truck No 33-263 § Location | W. side of Rainbow
LOCATION PLAN - NOT TO SCALE

Traffic Signal and St. Light conduit are empty at time of pothole.

Monument Elev. / UR:I'OchT%p Mgi(ter Nail & Disc
Rod @
Rod @ Monument / ‘ UTL-Bot. Elev. /
. . . Rod @
English / Metric English Marker
Calc. ' Hand
Surface Type Asphalt f—g UTL-Tap 2.02 Meas.Top
. " Calc. Hand
Thinssa 4 OO OO UTL-Bot. Meas.Bot
Soil Conditions Type Il Swing Ties from Structure Dist.
UTL Type TS/St. Light A Water Valve 107"
Nominal Pipe Size 1-2"/3-3" B St. Light 28'
UTL Material PVC C Fire Hydrant 65'
Remarks:
Pic. #
Pic. #

Data Entered By: CP

Reviewed By: RT



TEST HOLE DATA SHEET

Test Hole No.

Date Excavated
Client Project No.

TBE Project No
TBE Truck No

34

10/13/08

6952

NV02106100

33-263

TBE GROUP, Inc.
2875 East Patrick Lane Ste. K
Las Vegas NV. 89120
702.458.4092
702.895.8415 fax

LOCATION PLAN - NOT TO SCALE

SUE Crew CP/If
City Las Vegas
County Clark
Route No. Rainbow
Location Royal Stallion

-

| Ol

L

Found PVC conduit while potholing gas main.

Rod @ Marker . .
Monument Elev. / UTL-Top Set Nail & Disc
Rod @
Rod @ Monument / UTL-Bot. Elev. /
. . . Rod @
English / Metric English Warer
Calc. . Hand
Surface Type Asphalt I— UTL-Top 3.87 Meas.Top
. " Calc. Hand
Thigkness 6 O @I@) MiE: Meas.Bot
Soil Conditions Type lI Swing Ties from Structure Dist.
Telephone / ; .
UTL Type CATV A St. Light 87
Nominal Pipe Size 34" B St. Light 40'
UTL Material PVC C Sanitary Manhole 77
Remarks:
Pic. #
Pic. #

Data Entered By: CP

Reviewed By:

RT
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rossing at Grand Teton Drive
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HY-8 Culvert Analysis Report
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Table 1 - Summary of Culvert Flows at Crossing: Grand Teton

Headwater Elevation | Total Discharge (cfs) | Culvert 1 Discharge | Roadway Discharge lterations
(ft) (cfs) (cfs)
2374.00 0.00 0.00 0.00 1
2374.05 93.80 93.80 0.00 1
237414 187.60 187.60 0.00 1
2374.32 281.40 281.40 0.00 1
2374.59 375.20 375.20 0.00 1
2374.85 469.00 469.00 0.00 1
2375.10 562.80 562.80 0.00 1
2375.32 656.60 656.60 0.00 1
2375.53 750.40 750.40 0.00 1
2375.74 844.20 844.20 0.00 1
2375.93 938.00 938.00 0.00 1




Rating Curve Plot for Crossing: Grand Teton

Total Rating Curve

Crossing: Grand Teton
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Table 2 - Culvert Summary Table: Culvert 1

Total Culvert Headwater finlet Control Outlet Flow Normat Critical  {Outlet Depth | Tailwater Outlet Tailwater

Discharge | Discharge [Elevation (ft)} Depth (ft) Control Type | Depth(ft) | Depth (ft) (ft) Depth (ft) | Velocity Velocity
(cfs) (cfs) Depth (ft) (ft/s) (ft/s)
0.00 0.00 2374,00 0.000 1.030 0-NF 0.000 0.000 0.000 2.000 0.000 0.000
93.80 93.80 2374.05 0.681 1.082 1-81¢ 0.314 0.376 2.000 2.000 0.651 0.000
187.60 187.60 237414 1.025 1.172 1-S1t 0.563° 0.596 2.000 2.000 1.303 0.000
281.40 281,40 2374.32 1.345 1,354 1-S1t 0.718 0.782 2.000 2.000 1.954 0.000
375.20 375.20 2374.59 1.621 1.621 1-82n 0.873 0.947 0.877 2.000 5.943 0.000
469.00 469.00 2374.85 1.880 1.880 1-S2n 1.022 1.099 1,028 2.000 6.338 0.000
562.80 562.80 2375.10 2.126 2,125 1-82n 1.140 1.241 1.141 2,000 6.853 0.000
656.60 656.60 2375.32 2.353 2.353 1-82n 1,259 1.375 1.265 2.000 7.209 0.000
750.40 750.40 2375.53 2.565 2.565 1-S2n 1.377 1.503 1.393 2.000 7.482 0.000
844.20 844.20 237574 2.766 2.766 1-82n 1.495 1.626 1.496 2.000 7.839 0.000
938,00 938.00 2375.93 2.961 2.961 1-82n 1.597 1.744 1.603 2.000 8.127 0.000




Inlet Efevation (invert): 2372.97 ft, Outlet Elevation (invert): 2372.00 ft
Culvert Length: 263.27 ft, Culvert Slope: 0.0037
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Culvert Performance Curve Plot: Culvert 1

Performance Curve
Culvert: Culvert 1
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Water Surface Profile Plot for Culvert: Culvert 1

Crossing - Grand Teton, Design Discharge - 938.0 cfs
Culvert - Culvert 1, Culvert Discharge - 938.0 cfs
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Site Data - Culvert 1
Site Data Option: Culvert Invert Data
Inlet Station: 815.65 ft
Inlet Elevation: 2372.97 ft
Outlet Station: 1078.92 ft
Outlet Elevation: 2372.00 ft
Number of Barrels: 6

Culvert Data Summary - Culvert 1
Barrel Shape: Concrete Box
Barrel Span: 12.00 ft
Barrel Rise: 5.00 ft
Barrel Material: Concrete
Barrel Manning's n: 0.0130
Inlet Type: Conventional
Inlet Edge Condition: Square Edge (90°) Headwall
Inlet Depression: None
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Table 3 - Downstream Channel Rating Curve (Crossing: Grand Teton)

Flow (cfs) Water Surface Elev (ft) Depth (ft)

0.00 2374.00 2.00
93.80 2374.00 2.00
187.60 2374.00 2.00
281.40 2374.00 2.00
375.20 2374.00 2.00
469.00 2374.00 2.00
562.80 2374.00 2.00
656.60 2374.00 2.00
750.40 2374.00 2.00
844.20 2374.00 2.00
938.00 2374.00 2.00




o]
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Tailwater Channel Data - Grand Teton v
Tailwater Channel Option: Enter Constant Tailwater Elevation E
Constant Tailwater Elevation: 2374.00 ft

Roadway Data for Crossing: Grand Teton
Roadway Profile Shape: Constant Roadway Elevation

Crest Length: 24.00 ft
Crest Elevation: 2382.00 ft
Roadway Surface: Paved
Roadway Top Width: 263.27 ft | -
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CONSULTING ENGINEERS * PLANNERS ¢ SURVEYORS

PROVIDING QUALITY PROFESSIONAL
SERVICES SINCE 1960

MEETING MEMORANDUM NO. 1 VIN NEVADA
Las Vegas Wash Middle Branch W.O. #6952
Rainbow Storm Drain, Elkhorn to Grand Teton December 18, 2007
Hansen #08-23161

TO: Distribution

FROM: Dan Bender, PE
Project Manager

SUBJECT:  Kickoff Meeting for Las Vegas Wash Middle Branch, Rainbow Storm Drain -
Elkhorn to Grand Teton, held at 8:00 A.M. on Monday, December 10, 2007 in the
City of Las Vegas City Engineer’s Office - CE Small Conference Room.

Meeting Attendees:

s Valerie Flock — CLV (Design) Eric Meyer — CLV (Traffic)
Rosa Cortez — CLV (Design) Rob Welch —~ CLV (Flood)
Tim Parks — CLV (Collection Systems Planning) Peter Jackson - CLV (Flood)
Todd Myers - CCRFCD Ken Gilbreth - VTN

Dan Bender - VIN

The purpose of this memorandum is to document the above-mentioned meeting. Please notify Dan Bender at
253-2357 for any revisions or.corrections to these minutes.

Project Team.mtroduction

. Ken Gilbreth will oversee the project for VTN. Dan Bender will be the Project Manager and
primary contact for VTN on this project. Valerie Flock will be the Program Manager for the
City, and Rosa Cortez will be the Project Manager for the City.

Project Overview

) The project will begin in the intersection of Rainbow Boulevard and Elkhorn Road. VIN’s
design will tié-into the channel being designed by the Louis Berger Group (LBG). The City
will provide VIN with electronic files and a paper copy of the plans from LBG.

. There is a sewer line that is in conflict with a major portion of the proposed RCB in Rainbow
Boulevard. A small segment of that-sewer will be relocated by the project being designed by
LBG. VTN will extend this sewer re-alignment along Rainbow Boulevard beginning north of
the Rainbow/Elkhorn intersection.

) The existing grass-lined channel on the west side of the Rainbow Boulevard rlght-of-way will
need to be considered in the final desngn There is an existing headwall and multiple pipes
that cross Elkhorn Road. These pipes will need to be removed (or abandoned) to
accommodate the proposed storm drain facilities on Elkhom Road, west of Rainbow
Boulevard.

2727 SOUTH RAINBOW BOULEVARD LAS VEGAS, NEVADA 89146-5148
TEL. (702) 873-7550 FAX: 362-2597
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Schedule

Next Meeting

Distribution:
Attendees
File

At the Severance Lane alignment, VTN will need to add a culvert entrance to accept
approximately 200 cfs that approaches Rainbow Boulevard from the west.

There is a low point that ponds water after rain storm in the intersection of Rainbow
Boulevard and Whispering Sands Drive. VTN will include appropriate dramage facilities in
the Rainbow Storm Drain project to drain this low point.

VTN will verify if the County installed some drop inlets in the intersection of Rainbow
Boulevard and Farm Road. _

There is an approved subdivision on the southwest corner of Whispering Sands Drive and
Rainbow Boulevard. This project has approved plans for sewer relocation. VIN’s sewer
relocation plans will need to coordinate with these subdivision plans and verify if the sewer
relocation has been completed. Tim Parks provided VTN with a copy of sheet PP1 from that
plan set.

The New Vista Ranch development is located immediately east of the Project, and south of
Grand Teton Drive. CLV Flood Control stated that there has been some activity with a
drainage study from the VTN Land Development department. VTN will coordinate with the
land development group on the status of New Vista Ranch,

The existing drainage easement between Whispering Sands Drive and Grand Teton Drive is
100’ wide.

The Project will connect to existing RCB culverts at Grand Teton Drive. The CCRFCD
Master Plan shows a large RCB culvert will be extended west on Grand Teton Drive. There
are currently six RCB culverts that cross Grand Teton Drive. VTN’s design will analyze the
ultimate condition and accommodate the extensxon of RCB(s) to the west on Grand Teton
Drive.

VTN provided a copy of the project schedule for review. The City will review and provide
comments to VTN to accommodate the City’s timeframes and deadlines for
advertising/bidding. The funding presentations to CCRFCD’s Technical Advisory
Comnmittee, Citizens Advisory Committee and Board may adjust on the schedule depending
funding availability.

Progress meetmgs will be held monthly, on the second Tuesday at 3:00 P.M. The next
progress meetmg will be on January 8™,







CONSULTING ENGINEERS  PLANNERS * SURVEYORS

PROVIDING QUALITY PROFESSIONAL
SERVICES SINCE 1960

MEETING MEMORANDUM NO. 2 VTN NEVADA
Las Vegas Wash, Rainbow Storm Drain W.O. # 6952
Grand Teton to Elkhorn January 17, 2008
Hansen #08-23161

TO: Distribution

FROM: David Bergh, El

Project Engineer, VTN Nevada

SUBJECT: CLV Progress Meeting #1 for the Las Vegas Wash Middle
Branch, Rainbow Storm Drain, held at 3:00 pm on January 8,
2008, at the City of Las Vegas City Engineer’s Office — CE
Small Conference Room.

Meeting Attendees:

Rosa Cortez — CLV (Design) Todd Myers — CCRFCD
Tim Parks — CLV (Collection Systems Planning) Dan Bender — VTN
Peter-Jackson — CLV (Flood) Dave Bergh — VTN

Rob Welch - CLV (Flood)

The purpose of this memorandum is to document the above-mentioned meeting.
Please notify David Bergh at 253-2367 for any revisions: or corrections to these
minutes.

This coordination meeting was held to discuss the project status, emphasizing
on: utility .coordination, environmental issues, Geotech, and discuss the
hydrology and hydraulics of the project. The following is a brief summary of the
discussions at this meeting:

Utility Coordination

> Status: Utility Coordination began about one month ago by sending out plans
to be redlined. VTN has received comments and redlines back from
approximately half of the utility entities.

Environmental Investigation Update

» Section 8: NewFields has discovered that there could be geologic faults
crossing the storm drain alignment. In the event a geologic fault is crossed by
the storm drain, an appropriate engineering solution will be employed to

2727 SOUTH RAINBOW BOULEVARD  LAS VEGAS, NEVADA 89146-5148
TEL, (702) 873-75650 FAX: 362-2597
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mitigate the impact. CCRFCD may require a monitor be sent out to the
project during the excavation phase.

There also could be paleontologic fossils that could be discovered during the
excavation process of the storm drain construction. To address this, a field
survey will be required. This will be addressed in the Geotechnical Report,
and in the Section 8 environmental analysis.

404 Conditions: Since the open channel (east side of Gilcrease Orchards)
has a surface area of more than 0.1 acre based on the high water mark, there
will need to be a coordination meeting with RFCD to discuss if a 404 needs to
be submitted to the Army Corps of Engineers. The project will likely be
eligible under general permit # 7 and will require an application to the Corps
of Engineers.

Geotechnical Analysis Status

>

The field and lab work has been completed and the Geotech Report is
anticipated in about two weeks. Two copies will need to be sent to Rosa
Cortez with CLV and two copies to Tim Sutko at CCRFCD.

Hydrology and Hydraulics

>

Drainage facilites for the Rainbow Boulevard and Grand Teton Drive
Intersection will not be included in this project. The project scope refers to the

- bridge at Grand Teton Drive crossing the open channel on the east side of the

Gilcrease Orchards.

Existing flow conditions will be used to model the existing culverts at Grand
Teton Drive. The ultimate flow rates from the Amendment to the 2002 Master
Plan Update for the Racel Street Collector prepared in 2007 will be used in
the design of the ultimate MPU facilities.

The status of the North and South Environmental Enhancement Areas (EEAs)
at Floyd Lamb Park are in the70% design phase with anticipated construction
to begin March 2009. The project has an 18 month construction duration.
The EEAs should be considered existing for this project. VTN will recommend
closing/blocking 4 of the 6 cells of the existing 6-12' x 5' RCBs at the Grand
Teton/open channel bridge when the future 2-12' x 5° RCBs (LVMD2632) are
added. The closing/blocking of the cells will help with the hydraulic efficiency
of ‘the confluence by keeping the flow depths approximately equal in both
systems. o '
Several items were discussed regarding hydraulics of the Severance
Channel, and how to intercept the flow coming down the grass-lined channel.
The options for collecting the flow include: 1) collection in the grass-lined
channel before it reaches the Rainbow Boulevard intersection in a series of
drop inlets; 2) collection within the grass-lined channel at Severance via a
confluence structure and direct it into the Rainbow Storm Drain; 3)
combination of the previous two options. VTN will review the alternatives and
make a recommendation based on the known constraints.

VTN plans to produce a hydraulic model of the Las Vegas Wash Middle
Branch system beginning at the upstream end at Grand Teton Drive and
continuing all the way through the Elkhorn Storm Drain system and down
Decatur Boulevard.

Schedule







» The 70% Design is on schedule for submittal on 3/17/08.

Next Meeting
> The next meeting will be on February 12" @ 3:00 pm

Distribution:

Attendees

Valerie Flock, CLV (Design)
Ken Gilbreth, VTN
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COHSULTIHG EHGINEERS @ PLAHUERS & SURVEYORS

nevada PROVIDING QUALITY PROFESSIONAL

SERVICES SINCE 1960

MEETING MEMORANDUM NO. 3

Las Vegas Wash, Rainbow Storm Drain
Grand Teton to Elkhorn

Hansen #08-23161

TO: Distribution

FROM: Dan Bender, PE
Project Manager, VTN Nevada

VTN NEVADA
W.0. #6952
February 15, 2008

SUBJECT: CLV Progress Meeting #2 for the Las Vegas Wash Middle
Branch, Rainbow Storm Drain, held at 3:00 pm on February 12,
2008, at the City of Las Vegas City Engineer’s Office — CE

Small Conference Room.

Meeting Attendees:

Rosa Cortez — CLV (Design) Todd Myers — CCRFCD
Tim Parks — CLV (Collection Systems Planning) Dan Bender — VTN
Peter Jackson — CLV (Flood) Dave Bergh — VTN

Valerie Flock, CLV (Design)

The purpose of this memorandum is to document the above-mentioned meeting.
Please notify Dan Bender at 253-2357 for any revisions or corrections to these

minutes.

Utility Coordination

» Status: VTN has received comments and redlines back from all of the utility
entities. Potholing has begun and will be completed within the next two
weeks. Upon receipt of the pothole data, VTN will finalize the 70% design

level plans.







Environmental Investigation Update

» Section 8: VTN has received review comments from CCRFCD on the Section
8. The comments are being addressed and will be resubmitted by the end of
this week.

» 404 Permit: CCRFCD concurs that this project is not connected to waters of
the US, and as a result, will not require a US Army Corps of Engineers 404
Permit.

Geotechnical Analysis Status

> The draft report was submitted to the City and CCRFCD on January 21, 2008.
VTN requested review comments by the first week in March to allow the
geotechnical engineer time to address comments prior to the 70% submittal
(March 17", 2008).

Hydrology and Hydraulics

» VTN is in the middle of developing a hydraulic model of the Las Vegas Wash
Middle Branch system beginning at the upstream end at Grand Teton Drive
and continuing all the way through the Elkhorn Storm Drain system and down
Decatur Boulevard. Once the pothole data is received, VTN will finish
detailing this model and include it with the 70% design submittal.

Schedule
» The 70% Design is on schedule for submittal on 3/17/08.

Clark County Coordination

» The City sent and email to Clark County to invite them to participate in the
project progress meetings, and to coordinate utility conflicts with respect to
the County's franchise agreements and traffic constraints during construction.
The City has not received a response from the County yet.

Next Meeting
» The next meeting will be on March 1

before the 70% submittal.

1™ @ 3:00 pm, approximately one week

Distribution:

Attendees

Rob Welch — CLV (Flood)
Ken Gilbreth, VTN







U tn CONSULTING ENGINEERS & PLAHNERS & SURVEYORS

nevada PROVIDING GUALITY PROFESSIOHAL

SERVICES SINCE 1960
MEETING MEMORANDUM NO. 4 VTN NEVADA
Las Vegas Wash, Rainbow Storm Drain W.O. #6952
Grand Teton to Elkhorn March 21, 2008
Hansen #08-23161
TO: Distribution
FROM: Dan Bender, PE

Project Manager, VTN .Nevada

SUBJECT: CLV Progress Meeting #3 for the Las Vegas Wash Middle
Branch, Rainbow Storm Drain, held at 3:00 pm on March 11,
2008, at the City of Las Vegas City Engineer’s Office — CE
Small Conference Room.

Meeting Attendees:

Rosa Cortez — CLV (Design) Todd Myers - CCRFCD
Tim Parks — CLV (Collection Systems Planning) Dan Bender - VTN
Robert Welch — CLV (Flood) Dave Bergh - VTN

The purpose of this memorandum is to document the above-mentioned meeting.
Please notify Dan Bender at 253-2357 for any revisions or corrections to these
minutes.

Overall Project Review

> Progress Prints: VTN reviewed a set of the preliminary progress prints with
the City and CCRFCD. The City asked VTN to add a field drop inlet on the
west side of Rainbow Boulevard, just south of Whispering Sands Drive.
There is a construction conflict between the 24” water line on Farm and the
proposed drop inlets. VTN will move the field inlet from Farm Road to
Rainbow Boulevard to avoid the water line. The City and CCRFCD agree to
place the excess excavated soil into the existing grass lined channel area that
the HOA want to eliminate. CCRFCD agreed to pay the cost of placing and
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spreading the material in that location, but CCRFCD will not pay for the
existing landscaping and irrigation facility removal, or any landscaping
improvements to that area.

> Environmental: The Section 8 was accepted by CCRFCD on February 19,
2008. The following mediation measures are recommended:

1. Geology & Soils — standard engineering design and construction
practices should provide adequate mitigation.

2. Air Quality — the construction contractor will be required to secure the
appropriate ground disturbance permits from CCDAQEM and comply
with all mitigation measures stipulated.

3. Surface Water — implementation of BMPs should minimize potential
impacts to erosion, sediment load and water quality concerns.

» Geotechnical: The draft report was submitted to the City and CCRFCD on
January 21, 2008. The City and CCRFCD are in the process of reviewing the
report.

Hydrology and Hydraulics

» VTN has developed a hydraulic model of the Las Vegas Wash Middle Branch
system beginning at the upstream end at Grand Teton Drive and continuing
all the way through the Elkhorn Storm Drain system and down Decatur
Boulevard. A preliminary hydraulic summary of the model was distributed at
the meeting.

Schedule
» The 70% Design is on schedule for submittal on 3/17/08.

HOA Coordination Elkhorn/Rainbow

» The City of Las Vegas has scheduled a meeting with the HOA on Tuesday,
March 18, 2008 to discuss the existing grass lined channel in Rainbow
Boulevard and the Severance Lane alignment.

Clark County Coordination
> All submittals and coordination should be sent to Denis Cederburg.

Next Meeting
» The next meeting will be a review meeting for the 70% submittal. The date of

the meeting is to be determined.

Distribution:

Attendees

Peter Jackson — CLV (Flood)
Ken Gilbreth, VTN
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4 tﬂ CONSULTIHG EHGINEERS @ PLANNERS & SURVEYORS

nevada PROVIDING QUALITY PROFESSIONAL
SERVICES SIHCE 1960

MEETING MEMORANDUM NO. 5 VTN NEVADA
Las Vegas Wash, Rainbow Storm Drain W.0. #6952
Grand Teton to Elkhorn March 20, 2008
Hansen #08-23161

TO: Distribution

FROM: Dan Bender, PE

Project Manager, VTN Nevada

SUBJECT: CLV/Wyeth Ranch HOA Coordination Meeting for the Las
Vegas Wash Middle Branch, Rainbow Storm Drain, held at
9:00 am on March 18, 2008, in the Development Services
Center — Conference Room 2C.

Meeting Attendees:

Rosa Cortez — CLV (Design) Mike Schwamm — HOA
Sheila Lambert — CLV (Councilman Ross Liaison) Bill Payne — HOA
Robert Welch — CLV (Flood) Dave Bergh — VTN

Dan Bender - VTN

The purpose of this memorandum is to document the above-mentioned meeting.
Please notify Dan Bender at 253-2357 for any revisions or corrections to these
minutes.

Background
> Rainbow Channel Project: The City of Las Vegas (CLV) and the Clark

County Regional Flood Control District (CCRFCD) are planning to construct
the Las Vegas Wash Middle Branch — Grand Teton to Elkhorn (a.k.a.
Rainbow Storm Drain) flood control project in 2009. The City has contracted
with VTN Nevada to perform the design services for this project. This project
will include a Reinforced Concrete Box (RCB) storm drain between Elkhorn
Road and Whispering Sands Drive, and an open channel between
Whispering Sands Drive and Grand Teton Road. The Rainbow Storm Drain
Project is currently at the 70% design level.
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Wyeth Ranch HOA: The Wyeth Ranch HOA (HOA) is responsible for
maintaining a grass-lined channel along Rainbow Boulevard between Elkhorn
Road and Farm Road. The drainage need for this grass-lined channel will be
significantly reduced, north of the Serene alignment, once the Rainbow Storm
Drain project is constructed. HOA would like to remove the grass within the
existing channel because it is expensive to maintain. Further, HOA would like
to replace the grass-lined channel with desert landscaping.

Meeting Summary

>

At the request of HOA, the City has investigated the possibility of re-aligning
the Rainbow Storm Drain facility into the grass-lined channel area. However,
there is a 24" sanitary sewer transmission main that is located between the
storm drain alignment and the grass-lined channel, which makes it impossible
to re-align the storm drain facility in the grass-lined channel area.

The grass-lined channel along Rainbow Boulevard between Elkhorn Road
and the Severance alignment will need to be used to collect the storm flows
conveyed within the Severance grass-lined channel. The grass can be
eliminated in this area, as long as sufficient erosion protection such as riprap
is substituted for the grass. These changes will have to be supported by a
drainage study prepared by a licensed engineer.

The City cannot pay for improvements to private property that are above and
beyond that what is needed for the Rainbow Storm Drain Project. In working
with the HOA, the City has offered to provide excess dirt from the storm drain
excavation and the excess riprap from the channel reconstruction, to be used
within the existing grass-lined channel area.  The HOA will be responsible
for hiring an engineer to update the current drainage study, and to design any
proposed landscaping and trails, not associated with the Rainbow Storm
Drain Project. In addition, The HOA will need to either 1) hire a contractor to
prepare the area (remove irrigation facilities and grass, if required) before the
City’s Contractor begins work, or 2) the HOA can enter an agreement and pay
for the improvements by contributing toward the cost of the Rainbow Storm
Drain Project. The City will provide a cost estimate for the added
improvements to the HOA.

The HOA will need to coordinate efforts with the City Planning Department
regarding proposed changes. The HOA may need to submit an application
for Open Space Waiver/Variance to the CLV Planning Department to address
the proposed changes. Councilman Ross has agreed to support this action.
Councilman Ross's office will work with HOA to contact the developers (Toll
Brothers and Pulte) to determine what assistance they will be able to provide
with the proposed modifications. However, the City cannot compel the
developers to assist at this time.

The HOA plans to seek a rebate from the Southern Nevada Water Authority
on their Water Smart Landscape Program. The City volunteered to help HOA
with this process in any way they can.

The City stated that the Rainbow Storm Drain project cannot be delayed to
accommodate the landscape improvements. The HOA will need to be ready
when the City bids the project in early 2009.
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Distribution:

Attendees

Peter Jackson — CLV (Flood)
Tom Perrigo — CLV (Planning)
Todd Myers - CCRFCD

Ken Gilbreth, VTN
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# tn COHSULTING EHGIMEERS & PLAHHERS & SURVEYORS

nevada PROVIDING QUALITY PROFESSIONAL
SERVICES SINCE 1960

MEETING MEMORANDUM NO. 6 VTN NEVADA
Las Vegas Wash Middle Branch, Rainbow W.O. #6952
Grand Teton to Elkhorn April 18, 2008
Hansen #08-23161

TO: Distribution

FROM: Dan Bender, PE

Project Manager, VTN Nevada

SUBJECT: CLV/CCPW Coordination Meeting for the Las Vegas Wash Middle
Branch, Rainbow Storm Drain, held at 9:00 am on April 15, 2008, in
the Clark County Survey Conference Room.

Meeting Attendees:

Rosa Cortez — CLV (Design) Allen Pavelka — CCPW
Robert Welch — CLV (Fiood) Bill Pennington — CCPW
Dan Bender - VTN

The purpose of this memorandum is to document the above-mentioned meeting. Please
notify Dan Bender at 253-2357 for any revisions or corrections to these minutes.

Background
> Rainbow Storm Drain Project: The City of Las Vegas (CLV) and the Clark County

Regional Flood Control District (CCRFCD) are planning to construct the Las Vegas
Wash Middle Branch — Grand Teton to Elkhorn (a.k.a. Rainbow Storm Drain) flood
control project in 2009. The City has contracted with VTN Nevada to perform the
design services for this project. This project will include a Reinforced Concrete Box
(RCB) storm drain between Elkhorn Road and Whispering Sands Drive, and an
open channel between Whispering Sands Drive and Grand Teton Road. The
Rainbow Storm Drain Project is currently at the 70% design level.

» Elkhorn Storm Drain Project: The City recently opened bids on the Elkhorn Storm
Drain project and will give a notice to proceed to the Contractor around May 121,




The City coordinated the Elkhorn Storm Drain Project with Clark County because the
majority of that project is located within Clark County right-of-way (ROW).

Meeting Summary

>

Utility Franchise Letters: The County agreed to send out the franchise letters for
the Rainbow Storm Drain Project since the east half of Rainbow Boulevard is County
ROW and the majority of the work will be done in this area.

Maintenance: The drop inlets will be maintained by jurisdictional boundaries (the
City will maintain the drop inlets in the City, and County will maintain the drop inlets
in the County). During a special meeting for the Elkhorn Storm Drain Project, the
County agreed to maintain the Elkhorn Storm Drain between Rainbow Boulevard
and Torrey Pines Drive until the entire system was built, at which point the
maintenance responsibility would be revisited. The City asked the County to also
maintain the Rainbow Storm Drain until the entire Las Vegas Wash Middle Branch
System is constructed. Allen Pavelka stated that he would review this issue with the
County’s Maintenance Group.

Construction Inspections: The City indicated that any work performed in County
ROW will be inspected by the City with the exception of the pavement and roadway
structural section within the County ROW which will be performed by County
inspectors.

Traffic Control: Both agencies (City and County) will review the Contractor’s
proposed traffic control designs.

Design Coordination: Dave Betley from the County Development Services group
will review the plans. Dave will be invited to the progress meetings. At 90% design
tevel, Rosa will deliver plans to Dave for review. Also at the 90% design level, the
City will provide three copies of the plans and specs to Bill Pennington for review.
Bill will coordinate with the County’s Traffic Department for review of the proposed
striping and signage.

Interlocal Agreement: Independent of this project, the City and County are
currently working on an Overall Interlocal Agreement between the County and City
for projects that are designed/constructed by one entity but are located in another
entity’s jurisdiction. The City and County are in the beginning stages of this
Interlocal Agreement; thus, the City is proposing to handle the Rainbow Storm Drain
project like the Elkhorn Storm Drain project with an understanding between the City
and County on these coordination issues. Allen will discuss this proposal with Denis
Cederburg and report back to Rosa.

Distribution:
Attendees

Todd Myers - CCRFCD
Ken Gilbreth, VTN
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¥ tn COHSULTING ENGIHEERS @ PLANHERS @ SURVEYORS

nevada PROVIDING QUALITY PROFESSIOHAL
SERVICES SINCE 1960

MEETING MEMORANDUM NO. 7 VTN NEVADA
Las Vegas Wash, Rainbow Storm Drain W.O. # 6952
Grand Teton to Elkhorn May 28, 2008
Hansen #08-23161

TO: Distribution

FROM: David Bergh, El

Project Engineer, VTN Nevada

SUBJECT: CLV Comment Review Meeting for the Las Vegas Wash Rainbow
Storm Drain, held at 11:00 am on May 21, 2008, at the City of Las
Vegas City Engineer’s Small Conference Room.

Meeting Attendees:

Rosa Cortez — CLV (Design) Dan Bender - VTN
Peter Jackson — CLV (Flood) David Bergh — VTN
Rob Welch — CLV (Flood)

The purpose of this memorandum is to document the above-mentioned meeting. Please
notify David Bergh at 253-2367 for any revisions or corrections to these minutes.

This review meeting was held to discuss some of the 70% submittal review comments
and concerns from the CLV Flood Control Section. The following is a brief summary of
the discussions at this meeting:

Labeling Future Drop Inlets on Plans

» VTN was concerned about labeling future inlets on the plans because it could cause
confusion to the contractor. After discussion with the CLV, VTN will show the future
inlets in a different lineweight and linetype on the plans. This will provide a future
reference to the engineer who designs the roadway to full street improvements.

Construction Joint in Transition at Grand Teton RCBs

> After discussions with the CLV, VTN will analyze the transition downstream of Grand
Teton as if no boxes will be closed or capped. The City requested this approach due
to the long timeframe of getting complete build-out of all MPU facilities. Although this
is less hydraulically efficient through the transition, it does provide additional
conveyance capacity under Grand Teton in the future. VTN will analyze this option
and submit the results at the 90% submittal.
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Detail Sheets for Iniets

» The City verified that full detail sheets should be provided for all CLV CM and DM
drop inlets as well as NDOT Type 8, 2A and 2 drop inlets. NDOT Type 8, 2A, and 2
inlets and manholes can be pulled off the NDOT website in AutoCAD. VTN has
detail sheets for all CLV inlets. Field type inlets located near the pedestrian paths will
need to be fitted with pedestrian safe grates. All details will be included in the 90%
Submittal.

Need for Authorization to Enter Property (AEP’s)

» VTN assumed there would be a need for an AEP for a portion of the channel where
an existing structure belonging to New Vista Ranch; after discussion it is the
responsibility of New Vista Ranch to remove the structure from the public drainage
easement. This eliminates the need for an AEP for this area.

» VTN designed all inlets to be spaced 7' from the edge of the ROW line this will be
the future gutter flow-line allowing for an easy connection with future drop inlets. No
inlets are on ROW lines; therefore, no AEP will be needed to construct these inlets.
VTN will verify all inlets are off the ROW lines by 7 feet.

» The existing fence around the open channel will remain in place if it is in good
condition. The plans will show removal and replacement of the existing fence in the
vicinity of Grand Teton and Whispering Sands.

Beehive Drop Inlet at Farm Road and Rainbow Boulevard

» The City would like the existing beehive drop inlet at this intersection to be modified
by removing the beehive grate and installing a flat grate with an apron. VTN will
install a grate and apron on the existing drop inlet riser.

Plug and Remove Existing Dual HERCP at Elkhorn

» A proposed storm drain lateral will cross the Dual 48” x 76" HERCP. Discussions
were held on what to do with the HERCP. One option would be to remove the entire
pipe, but this would impact the entire intersection.

» Another option would be to cap the pipe at the inlet, remove the portion needed to
get the proposed lateral across and cap the pipe at the limits of removal, and finally
cap the outlet at the existing bubbler.

» The final option would be to cap at the inlet, and remove the pipe from where the
proposed lateral crosses to the bubbler; this however, may impact the 6" high-
pressure gas-line.

» The 90% plans will show the preferred alternative by VTN.

Schedule :
» VTN is addressing comments for the 70% Submittal
» The 90% Design is on schedule for submittal on 7/22/08

Next Meeting
» The next meeting will be on June 10™ at 3:00 pm to discuss the progress of the
project. -

Distribution:
Attendees
Ken Gilbreth, VTN
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V tn CONSULTING ENGINEERS @ PLANNERS & SURVEYORS

nevada PROVIDING QUALITY PROFESSIONAL
SERVICES SINCE 1960

MEETING MEMORANDUM NO. 8 VTN NEVADA
Las Vegas Wash, Rainbow Storm Drain W.O. # 6952
Grand Teton to Elkhorn August 28, 2008
Hansen #08-23161

TO: Distribution

FROM: David Bergh, El

Project Engineer, VTN Nevada

SUBJECT: CLV Comment Review Meeting for the Las Vegas Wash Rainbow
Storm Drain, held at 10:30 am on August 28, 2008, at the City of Las
Vegas Development Service Center Small Conference Room.

Meeting Attendees:

Rosa Cortez — CLV (Design) Dan Bender — VTN
Peter Jackson — CLV (Flood) David Bergh — VTN
Rob Welch — CLV (Flood)

The purpose of this memorandum is to document the above-mentioned meeting. Please
notify David Bergh at 253-2367 for any revisions or corrections to these minutes.

This review meeting was held to discuss some of the 90% submittal review comments
and concerns from the CLV. The following is a brief summary of the discussions at this
meeting:

2008 MPU

> Clark County Department of Development Services commented on verifying flow-
rates against the 2008 MPU flow-rates. This will not be done because Clark County
Regional Flood Control District has accepted VTN's methods and uses the
hydrology from Racel Street Collector MPA (2005). Discussions with Peter Jackson
also iterated that we would not use the 2008 MPU. VTN is going towards 100%
design and at this point would make no logical sense to change flow rates. In
addition, the 2008 MPU is non-approved document at this point.

10 —- Year Hydrology

» Clark County Department of Development Services commented on using 10-year
street flow to determine dry lane criterion. While VTN agrees, this falls outside the
scope of the project. This project is designing a CCRFCD Master Plan 100-year
flood control facility not a minor storm collection system. Future development of
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roadways within the watershed also limits the practicality of analyzing a 10-year
system since there is no timetable of when roads will be built out.

HOA Channel

» After discussions with the City, a 3" rock mulch will be used between the riprap
berms in the HOA Channel after the Severance Confluence. The rock mulch will be
salvaged by the contractor from the riprap channel between Grand Teton and
Whispering Sands.

Inlets at north side of Farm Road east of Rainbow Boulevard

> In the 70% submittal VTN was recommending building stubs for future infets on the
north side of Farm Road. Peter Jackson recommends building NDOT Type 2B inlets
here not because there is a swale all the way down Farm Road. VTN will need to get
additional potholes here to verify location of existing waterline.

Sewer Stub for LBG at Elkhorn Road

» Tim Parks informed VTN that the minimum slope of the existing 24" sewer is 0.0026
ft/ft instead of 0.0020 that VTN was assuming as the minimum slope. VTN will
redesign sewer plans to account for increase in capacity. VIN will use a slope
0.000865 ft/ft instead of 0.00063 ft/ft to account for the increase in capacity. The
minimum slope for a 30" to carry the same capacity as a 24" at 0.0026 ft/ft is
0.00079 ft/ft. VIN has sent sewer information to Rosa Cortez and Tim Park
regarding this change. Rosa will be sending information over to LBG.

Inlets at South End of Rainbow Grass Lined Channel

» VTN discussed new location of inlets and how filling the channel at the southern
most end would be beneficial. The location at with the lateral will tie into the mainline
will be located between two retaining walls. This location will be field verified next
Thursday during the project walk through.

Schedule
> VTN is addressing comments for the 90% Submittal
» The 100% Design is on schedule for submittal on 11/18/08

Next Meeting
» The next meeting has yet to be determined for this project.

Distribution:

Attendees

Ken Gilbreth, VTN

Tim Parks, CLV (Collection Systems Planning)
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MEETING MEMORANDUM NO. 9 VTN NEVADA
Las Vegas Wash, Rainbow Storm Drain W.O. #6952
Grand Teton to Elkhorn September 16, 2008
Hansen #08-23161

TO: Distribution

FROM: David Bergh, EI

Project Engineer, VTN Nevada

SUBJECT: Coordination Meeting for the Las Vegas Wash Rainbow Storm Drain,
held at 9:30 am on September 16, 2008, at the City of Las Vegas
Development Service Center, Conference Room 2D.

Meeting Attendees:

Valerie Flock — CLV (Design) Ken Gilbreth — VTN
Rosa Cortez — CLV (Design) David Bergh — VTN
Rob Welch — CLV (Flood)

The purpose of this memorandum is to document the above-mentioned meeting. Please
notify David Bergh at 253-2367 for any revisions or corrections to these minutes.

This review meeting was held to discuss flow-rates, design options, questions, and
concerns with the HOA grass-lined channel located within the Wyeth Ranch and
Toscana developments at the northwest corner of Rainbow Boulevard and Elkhorn
Road. The following is a brief summary of the discussions at this meeting:

Flow-rates
» VTN calculated the ultimate flow-rates within the HOA channel assuming that all
MPU facilities are in place and discussed results with the CLV.

» For the interim flow-rate, VTN will analyze the same system without the US 95
system and assume the Las Vegas Wash Middle Branch facilities are installed to
Decatur/215. This flow-rate will be derived from Northwest Neighborhood Study
Phase |l that was completed for the City of Las Vegas in 1999. Once determined, a
normal depth calculation will be made in HOA channel to check capacity.
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SNWA Rebate for Grass-Lined Channel

>

SNWA has two different options with replacing the grass-lined channel. First, the
Water Smart Program offers a reimbursement to the HOA of $1.50 per square foot
of grass replaced with a 50% canopy coverage (i.e., trees, shrubs).

Second, since the grass functions as erosion control, SNWA would consider riprap
or other lining to be a low-water use technology for controlling erosion. If riprap is
used to line the channel, SNWA will reimburse the HOA half the cost of the riprap,
excluding labor and materials, or $25 per 1000 gallons of water conserved annually,
whichever is less. This type of rebate is classified under their Water Efficient
Technologies Program. The HOA will be responsible for providing the CLV their
annual water consumption.

Schedule

>

>
>

VTN will be analyzing interim flow-rates within the HOA channel and discuss their
findings at the next coordination meeting. An additional service request will be given
to the CLV for this work since it lies outside the original scope of work for this
project.

VTN is addressing comments for the 90% Submittal

The 100% Design is on schedule for submittal on 11/18/08

Next Meeting .

>
>

The next coordination meeting is scheduled for September 30, 2008 at 10:00 am.
The next progress meeting is scheduled for October 14, 2008 at 3:00 pm.

Distribution:
Attendees
File
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MEETING MEMORANDUM NO. 10 VTN NEVADA
Las Vegas Wash, Rainbow Storm Drain W.O. # 6952
Grand Teton to Elkhorn October 15, 2008
Hansen #08-23161

TO: Distribution

FROM: David Bergh, El

Assistant Project Manager, VTN Nevada

SUBJECT: CLV Progress Meeting #4 for the Las Vegas Wash Middle Branch,
Rainbow Storm Drain, held at 3:00 pm on October 14, 2008, at the
City of Las Vegas City Engineer’s Small Conference Room.

Meeting Attendees:
Rosa Cortez — CLV (Design) Ken Gilbreth — VTN
Rob Welch — CLV (Flood) David Bergh — VTN

The purpose of this memorandum is to document the above-mentioned meeting. Please
notify David Bergh at 253-2367 for any revisions or corrections to these minutes.

This progress meeting was held to discuss ongoing questions, concerns, comments,
and issues for the Rainbow Storm Drain. The following is a brief summary of the
discussions at this meeting:

Sewer Issues

> Regarding the stub left for VTN to connect to at Elkhorn and Rainbow, Rosa will
contact Louis Berger Group to get CAD files over to VTN.

> A new sewer alignment was shown to the CITY at Whispering Sands and Rainbow;
the new sewer alignment eliminates the need for any easement and unorthodox
alignment to get around storm drain. VTN dropped the sewer line to go under the
RCB at Whispering Sands and had to chase the sewer at maximum slope north on
Rainbow.

> Service Laterals to 3 parcels will be field verified on the next field meeting.

New Roadway Alignment

» VTN discussed with the CITY on a new pavement section and striping around
Whispering Sands and Rainbow. Since the entire pavement section is being
removed, it has been discussed on removing the curvilinear alignment and replacing
with a more straightened alignment. The minimum pavement width will be 32’ per
comments from Clark County Development Services.
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> A field visit is required to verify existing striping at the intersection of Whispering
Sands and Rainbow. During the field visit, the northeast corner of the intersection
needs to be verified on what landscaping has been done per the new Eagle Ranch
[II development.

Fencing

» The existing fence on the Gilcrease Orchards side (west side) of the open channel
between Grand Teton and Whispering Sands will need to be removed and replaced
with a 6’ chain link fence that meets or exceeds Clark County Regional Flood
Control District Criteria.

> There is an existing structure within the public drainage easement (east side of open
channel) that needs to be moved; the CITY informed VTN that talks between the
property owner and CITY have taken place. The property owner knows they are
responsible for moving the structure out of public drainage easement before
construction.

Burrowing Owls

» The burrowing owls found during the 90% walkthrough will be addressed by
NewFields, VTN's environmental sub-consultant for the project, prior to construction.
An additional service request has been submitted to the CITY.

Review Comments
» VTN discussed with CITY on various review comments from the 90% submittal.

Most questions have been answered with a few more that will be answered during .

the next field visit.

Clark County Coordination

» The CITY updated VTN on the coordination that is going on with Clark County Public
Works. The County wants to maintain the roadway and requests that the CITY
maintain the storm drain. The CITY will continue to coordinate with Clark County on
the maintenance issues.

HOA Coordination

> A meeting was held on October 7th with the Toscana-Wyeth Ranch LMA, Southwest
Engineering, and the City Council's office. It was discussed that Southwest
Engineering would provide an engineers cost estimate for the proposed
improvements within the grass-lined channel along the east side of Rainbow
Boulevard. The CITY still has not received Southwest Engineering’s cost estimate.
The CITY will provide VTN this information once it becomes available.

Schedule
> VTN is addressing comments from the 90% Submittal
» The 100% Pre-Final Design is on schedule for submittal on 11/18/08
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Next Meeting
» A coordination meeting with the LVVWD will be scheduled in the near future to

discuss proximity of the storm drain improvements and existing water mains. VTN
will set this meeting up and send an invite to Rosa at CITY.

» Follow up meetings will be scheduled with the utility companies prior to the next
submittal once a majority of the comments have been addressed. VTN will invite
Rosa at the CITY to these meetings.

> The next progress meeting is scheduled for November 11, 2008 at 3:00 pm.

Distribution:

Attendees

Peter Jackson, CLV (Flood)
Todd Myers, CCRFCD

File
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Embarq Utility Coordination Meeting # 1 VTN NEVADA
Las Vegas Wash, Rainbow Storm Drain W.O. # 6952
Grand Teton to Elkhorn July 8, 2008
Hansen #08-23161

TO: Distribution

FROM: David Bergh, El

Project Engineer, VTN Nevada

SUBJECT: Utility Coordination Meeting with Embarq for the Las Vegas Wash
Rainbow Storm Drain, held at 10:00 am on July 8, 2008, at Embarq s
Conference Room.

Meeting Attendees:

Janie Stokes - Embarq Dan Bender - VTN
Scott Gifford — Embarq David Bergh — VTN

The purpose of this memorandum is to document the above-mentioned meeting. Please
notify David Bergh at 253-2367 for any revisions or corrections to these minutes.

This purpose of this meeting was to document and discuss Embarq utility conflicts with
the proposed storm drain and sewer improvements. The following is a brief summary of
the discussions at this meeting:

Conflict Resolution )

» There are only a few conflicts with Embarq Telephone Utilities throughout the
project. There are two underground Embarq Telephone Lines that cross the storm
drain at Whispering Sands Drive. It is acceptable with Embarq for the Contractor to
support these conduit in place during construction, and then place telephone conduit
on top of the box culvert and backfill with a concrete encasement. VTN will revise
the plans and specifications accordingly.

» There are 2 — 1 %" lines that cross the storm drain and sewer proposed facilities just
south of Donald Nelson Drive. The pothole company did not find the line, but there
is a underground cable and underground electric in the vicinity. VTN will determine if
the underground cable and underground telephone was placed in the same trench
as the underground electric. The underground electric pothole was found, but the
underground cable and telephone were not, thus leading us to believe that they were
all placed in the same trench. VTN will do some research of this situation as will







Embarg. Embarg usually does not use 1 74" conduit. VTN will research the as-built
plans to verify the sizes of these conduit.

Schedule
» The 90% Design is on schedule for submittal on 7/22/08.

Next Meeting
» The next meeting will be held after the 90% submittal.

» VTN will submit copies of the 90% plans to Embarq.

Distribution:
Attendees

Ken Gilbreth, VTN
Rosa Cortez, CLV
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Southwest Gas Utility Coordination Meeting # 1 VTN NEVADA
Las Vegas Wash, Rainbow Storm Drain W.O. # 6952
Grand Teton to Elkhorn July 8, 2008
Hansen #08-23161

TO: Distribution

FROM: David Bergh, El

Project Engineer, VTN Nevada

SUBJECT: Utility Coordination Meeting with Southwest Gas for the Las Vegas
Wash Rainbow Storm Drain, held at 2:00 pm on July 8, 2008, at
Southwest Gas Engineering Conference Room.

Meeting Attendees:

Bob Middag — Southwest Gas Dan Bender — VTN
David Bergh — VTN

The purpose of this memorandum is to document the above-mentioned meeting. Please
notify David Bergh at 253-2367 for any revisions or corrections to these minutes.

This purpose of this meeting was to document and discuss Southwest Gas utility
conflicts with the proposed storm drain and sewer improvements. The following is a
brief summary of the discussions at this meeting:

Plan Labels

> Southwest Gas wants to see type of material on all plan and profiles of gas lines;
either polyethylene (PE) or steel (STL).

> Southwest Gas also wants just a leader and no pipe shown in profile where the gas
line has not been located. This will resolve any discrepancies on location of pipe and
will clear up confusion with the contractor.

Utility Relocations

> The 4" polyethylene gas conflict at Farm Road and Rainbow Boulevard with the
storm drain will need to be relocated under the box culvert because of clearance
issues.

> Bob Middag indicated that Southwest Gas would like to do this relocation
concurrently with the excavation for the box culvert. VTN will contact Rosa Cortez at
the City of Las Vegas to determine the feasibility of this relocation. This will be a







quicker relocation if done concurrently, and reduces the need for two traffic control
plans.

> Bob is going to supply the latest “Caution High-Pressure Gas Line” note and
Signature box that will be applied to sheets containing high-pressure gas lines.

» The existing 4” poly gas line at Farm Road that crosses the storm drain also crosses
the proposed sanitary sewer; Bob said it would be acceptable to the use the same
pothole elevation on the sanitary sewer crossing that is on the storm drain crossing.

Schedule
» The 90% Design is on schedule for submittal on 7/22/08.

Next Meeting
» The next meeting will be held after the 90% submittal.

> VTN will submit copies of the 90% plans to Southwest Gas.

Distribution:
Attendees

Ken Gilbreth, VIN
Rosa Cortez, CLV
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Nevada Power Company Coordination Meeting # 1 VTN NEVADA
Las Vegas Wash, Rainbow Storm Drain W.O. # 6952
Grand Teton to Elkhorn July 10, 2008
Hansen #08-23161

TO: Distribution

FROM: David Bergh, EI

Project Engineer, VTN Nevada

SUBJECT: Utility Coordination Meeting with Nevada Power Company for the Las
Vegas Wash Rainbow Storm Drain, held at 2:00 pm on July 10, 2008,
at Nevada Power Company’s Conference Room.

Meeting Attendees:

Rosa Cortez — CLV (Design) Dan Bender - VTN
Maggie Crittle — NPC David Bergh — VTN

The purpose of this memorandum is to document the above-mentioned meeting. Please
notify David Bergh at 253-2367 for any revisions or corrections to these minutes.

This purpose of this meeting was to document and discuss NPC utility conflicts with the
proposed storm drain and sewer improvements. The following is a brief summary of the
discussions at this meeting:

Conflict Resolution

» There are a few conflicts with Nevada Power Utilities throughout the project. There
are two underground Nevada Power Lines that cross the storm drain at Whispering
Sands Drive and Rainbow Boulevard. It is acceptable with Nevada Power for the
Contractor to support these conduits in place during construction, and then place the
conduit on top of the box culvert, and concrete encase before backfill. VTN will
revise the plans and specifications accordingly to make the contractor aware of what
to do at each underground power crossing. NPC does not have an official standard
detail for concrete encasing their power lines, but Maggie said she would provide
VTN with a sample detail once she discusses it with her supervisor.

» There is another conflict with an underground power line on Rainbow Boulevard
near Donald Nelson Drive. NPC agreed that it would be acceptable to support this
conduit above the RCB and concrete encase like the ones at Whispering Sands and
Rainbow.







» Rosa Cortez and Maggie Crittle discussed who would be financially responsible for
supporting these utilities, placing on top of box, and concrete encasing. The City of
Las Vegas Construction Manager will coordinate with NPC and the Contractor
during construction.

Schedule
» The 90% Design is on schedule for submittal on 7/22/08.

Next Meeting
» The next meeting will be held after the 90% submittal.

> VTN will submit copies of the 90% plans to Nevada Power Company.

Distribution:
Attendees
Ken Gilbreth, VTN
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Cox Utility Coordination Meeting # 1 VTN NEVADA
Las Vegas Wash, Rainbow Storm Drain W.O. # 6952
Grand Teton to Elkhorn July 11, 2008
Hansen #08-23161

TO: Distribution

FROM: David Bergh, EI

Project Engineer, VTN Nevada

SUBJECT: Utility Coordination Meeting with Cox Communications for the Las
Vegas Wash Rainbow Storm Drain, held at 9:00 am on July 11, 2008,
at VTN’s Public Works Executive Conference Room.

Meeting Attendees:

Doney Villareal — Cox Dan Bender — VTN
' David Bergh — VTN

The purpose of this memorandum is to document the above-mentioned meeting. Please
notify David Bergh at 253-2367 for any revisions or corrections to these minutes.

This purpose of this meeting was to document and discuss Cox utility conflicts with the
proposed storm drain and sewer improvements. The following is a brief summary of the
discussions at this meeting:

Conflict Resolution

> There are only a few conflicts with Cox Cable Ultilities throughout the project. It is
acceptable with Cox for the Contractor fo support these conduits in place during
construction, and then place telephone conduit on top of the box culvert and backfill
with a concrete encasement. VTN will revise the plans and specifications
accordingly.

» Doney will field verify the cable crossings at Donald Nelson Drive and Rainbow
Boulevard that could not be located from the potholes. Doney will then redline our
90% plans of his findings.

Schedule
» The 90% Design is on schedule for submittal on 7/22/08.

Next Meeting
» The next meeting will be held after the 90% submittal.
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> VTN will submit copies of the 90% plans to Cox Communications.

Distribution:
Attendees

Ken Gilbreth, VTN
Rosa Cortez, CLV
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Las Vegas Valley Water District Coordination Meeting # 1 VTN NEVADA
Las Vegas Wash, Rainbow Storm Drain W.O. # 6952
Grand Teton to Elkhorn October 27, 2008
Hansen #08-23161

TO: Distribution

FROM: David Bergh, EIT

Assistant Project Manager, VTN Nevada

SUBJECT: Utility Coordination Meeting with the Las Vegas Valley Water District
for the Las Vegas Wash Rainbow Storm Drain, held at 9:00 am on
October 27, 2008, at LVVWD Small Conference Room.

Meeting Attendees:

Phillip Orme — LVVWD Lyle Wilcox = VTN
Jason Ghadery — LVVWD David Bergh — VTN
Joe Morgan — LVVWD Rosa Cortez — CNLV

The purpose of this memorandum is to document the above-mentioned meeting. Please
notify David Bergh at 253-2367 for any revisions or corrections to these minutes.

This purpose of this meeting was to document and discuss LVVWD water utility conflicts
and clearances with the proposed storm drain and sewer improvements. The following
is a brief summary of the discussions at this meeting:

Horizontal Clearance

» LVWWD redlined plans at the 90% submittal requiring 5 minimum horizontal
clearance between proposed drop inlets and the water main in question. VTN
discussed the construction of drop inlets would be a monolithic cast-in-place
structure. The LVVWD will require a concrete slurry mix on the storm drain pipe until
the horizontal distance of 10 feet is obtained. ,

> If the vertical distance is within 18”, the LVVWD will require both the waterline and
the storm drain pipe be encased with CLSM 10 feet in each direction.




» LVVWD checked to see what the absolute minimum horizontal clearance could be,
and per email from Jason Ghadery, it was determined that 3' would be acceptable
for this occasion only. VTN will show on the civil plans the CLSM protection and the
clearance available.

Schedule
» The 100% pre-final submittal is on schedule for submittal on 11/18/08.

Next Meeting
» There will be no future meeting unless comments or questions arise with the

preparation of the Final Design Submittal.

Distribution:
Attendees
Ken Gilbreth, VTN
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Southwest Gas Utility Coordination Meeting # 2 VTN NEVADA
Las Vegas Wash, Rainbow Storm Drain W.O. # 6952
Grand Teton to Elkhorn November 12, 2008
Hansen #08-23161 :

TO: Distribution

FROM: David Bergh, EIT

Assistant Project Manager, VTN Nevada

SUBJECT: Utility Coordination Meeting with Southwest Gas for the Las Vegas
Wash Rainbow Storm Drain, held at 10:30 am on November 12, 2008,
at Southwest Gas Engineering Conference Room.

Meeting Attendees:

Bob Middag — Southwest Gas David Bergh — VTN
Rosa Cortez — CLV

The purpose of this memorandum is to document the above-mentioned meeting. Please
notify David Bergh at 253-2367 for any revisions or corrections to these minutes.

This purpose of this meeting was to document and discuss Southwest Gas utility
conflicts with the proposed storm drain and sewer improvements. The following is a
brief summary of the discussions at this meeting:

Conflicts Resolution

» VTN discussed the conflicts with Southwest Gas regarding the storm drain. VTN
potholed the conflicts and will provide Bob the pothole information.

» In the previous submittal, there was only one conflict, which is the 4" PE Gas that
crosses the 24’ x 8 RCB, but this will be relocated concurrently with construction.

» The new conflict is with a 4” PE Gas and two proposed field drop inlets. This
relocation will be done prior to construction.







Schedule
» The 100% Pre-Final Design is on schedule for submittal on 11/18/08.

Next Meeting
» The next meeting will be held after the 100% Pre-Final submittal.

> VTN will submit copies of the 100% Pre-Final plans to Southwest Gas.

Distribution:
Attendees
Ken Gilbreth, VTN
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Embarq Utility Coordination Meeting # 2 VTN NEVADA
Las Vegas Wash, Rainbow Storm Drain W.O. # 6952
Grand Teton to Elkhorn November 12, 2008
Hansen #08-23161

TO: Distribution

FROM: David Bergh, EIT

Assistant Project Manager, VTN Nevada

SUBJECT: Utility Coordination Meeting with Embarq for the Las Vegas Wash
Middle Branch, Rainbow Storm Drain — Elkhorn to Grand Teton, held
at 1:00 pm on November 12, 2008, at VTN in the 3 Building
Conference Room.

Meeting Attendees:

Scott Gifford — Embarq David Bergh — VTN
Rosa Cortez — CLV v

The purpose of this memorandum is to document the above-mentioned meeting. Please
notify David Bergh at 253-2367 for any revisions or corrections to these minutes.

This purpose of this meeting was to document and discuss Embarq utility conflicts with
the proposed storm drain and sewer improvements. The following is a brief summary of
the discussions at this meeting:

Conflict Resolution

» VTN wanted to discuss with Embarq the plans for relocating existing telephone lines
that are in conflict at Whispering Sand Drive and Rainbow Boulevard and at Donald
Nelson Drive and Rainbow Boulevard. VTN is proposing to, support in place, place
above RCB, and concrete encase. Scott Gifford supports this design and does not
have a problem this design.

Schedule
> The 100% Pre-Final Design is on schedule for submittal on 11/18/08.







Next Meeting
» If another meeting is needed it will be held after the 100% Pre-Final submittal

> VTN will submit copies of the 100% Pre-Final Plans to Embarq.

Distribution:
Attendees
Ken Gilbreth, VTN
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10| 11
15]14

" 7)| [ WHISPERING SANDS| DRIVE | ;41555
/77 70 tnier propERTY (AEP)

OWNER GILCREASE ORCHARD FOUNDATION

PARCEL NO. 125-15-501—-001

SECTION, TOWNSHIP, RANGE _SECTION 15, T. 19 S, R. 60 E.
TOTAL AREA OF PARCEL 58.16 ACRES (RECORD)

AREA OF A.E.P. _ 16,256 SQUARE FEET (0.373 ACRES)

REFERENCE: 20021023:01195

_ - - - __\ -
125-15-501-002
E 1/16 oHING
s10 NEW VISTA RANCH INC. a |
S15 l SI: l |
| u>.| | L
> 1
< : |
= 8 N
&
< [ $¢ ; l L §
)y
> /I/OG%\ ®) —~
< ! )@ &
= oY
=, & |
w 125—-15-501-00t =
- GILCRASE ORCHARD é |
FOUNDATION !
' .
| N1/16 =
S15 R EL
1S
=

G: \6952\6952CTRL. DWG(BR—125—15—501—001AEP)

PROJECT: AEP. EXHEBIT SCALE CSRR% t.aoot
RAINBOW STORM DRAIN :
APN 125~ W.0. NO. 6952
25-15-501-001 DRAWN BY. __ KAK
FOR: -
2727 S. RAINBOW BOULEVARD CITY OF LAS VEGAS DATE: 8/22/08
LAS VEGAS. NEVADA 89146-5148] DEPARTMENT OF PUBLIC WORKS |SHEET 1 OF 1







Clark County Real Property Page 1 of 1
GENERAL INFORMATION
PARCEL NO. 125-15-501-001
OWNER AND MAILING ADDRESS GILCREASE ORCHARD FOUNDATION
P O BOX 750129
LAS VEGAS NV 89136-0129
LOCATION ADDRESS 7810 N TENAYA WY
TY [UNI ORATED T: UNINCORP. COUNTY

PARCEL MAP FILE 64 PAGE 64
LOT 2

ASSESSOR DESCRIPTION

SEC 15 TWP 19 RNG 60

RECORDED DOCUMENT NO. * 20021023:01195
RECORDED DATE 10/23/2002
VESTING NO STATUS

*Note: Only documents from September 15, 1999 through present are available for viewing.

ASSESSMENT INFORMATION AND SUPPLEMENTAL VALUE

TAX DISTRICT 125
APPRAISAL YEAR 2007
FISCAL YEAR 08-09
SUPPLEMENTAL IMPROVEMENT VALUE |0
SUPPLEMENTAL IMPROVEMENT N/A
ACCOUNT NUMBER

REAL PROPERTY ASSESSED VALUE

FISCAL YEAR 2007-08 2008-09
LAND 7908 8198
IMPROVEMENTS 64450 66582
PERSONAL PROPERTY 0 0
EXEMPT 0 0
GROSS ASSESSED 72358 74780
TAXABLE VALUE LAND+IMP 206737 213657
ESTIMATED LOT SIZE AND APPRAISAL INFORMATION

ESTIMATED SIZE 58.16 Acres

ORIGINAL CONST. YEAR 1998

LAST SALE PRICE 1545531

MONTH/YEAR 10/02

LAND USE 5-10 AGRICULTURE

DWELLING UNITS 0

htin/fredrack.co.clark nv ns/assrrealnran/nel asnx

RI21700K




Parcel name: 125-15-501-001AEP

North: 26816864.5939 East
Course: S 89-48-03 W Length:

Line

Line

Line
Line

Line

North: 26816864.5487

Course: N 39-57-40 W Length:

North: 26818110.5318

Course: N 89-40-04 E Length:

North: 26818110.6071

Course: S 39-57-40 E Length:

North: 26816864.5933

Course: S 40-09-22 E Length:

North: 26816864.5933

756717.

13.01
East :
1625.59
East
12.98
East
1625.63
East :
0.00
East

9771
756704
755660

: 755673

756717
756717

.9672
.9035
.8833
L9727

9727

Perimeter: 3277.21 Area: 16,256 sq.ft. 0.373 acres

Mapcheck Closure -

Error Closure: 0.0045
Error North: -0.00062
Precision 1: 728,268.89

(Uses listed courses,
Course:

East :

radii, and deltas)

S 82-03-16 W
-0.00445

[ Bizais]

o

[

| —

|

T



101 1
1514

N8940'04"E GRAND TETON DRIVE
12.98" —\
gy RN NAN - - - -
. 125-15-501—002
E 1/16 \ \ O NEW VISTA RANCH INC.
S]O AN 0 |
315 | N o0 |
o, P < |
I <<,\p %) > | I
AR !
= 07\ O | !
< b, oL B
= SN % —
5 | % B[
X
w 125-15-501—001 ¢ & ‘|
- GILCRASE ORCHARD é !
FOUNDATION ‘ !
|
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/// AREA OF AUTHORIZATION
Z TO ENTER PROPERTY (A.E.P.)

OWNER NEW VISTA RANCH INC.

PARCEL NO. 125—15—-501-002

SECTION, TOWNSHIP, RANGE _SECTION 15, T. 19 S, R. 60 E.
TOTAL AREA OF PARCEL ___15.05 ACRES (RECORD)

AREA OF A.E.P..___15,150 SQUARE FEET (0.348 ACRES)

REFERENCE: 19871008: 00690

6: \6952\6952C TRL.DWG(BR—125-15-501-002AEP)

PROJECT:  » EP. EXHIBIT SCALE ‘\’}Sgi_z' 1300
RAINBOW STORM DRAIN :
APN 125-15-501 W.0. NO. 6952
25-15-501-002 DRAWN BY: KAK
FOR: .
2727 S. RAINBOW BOULEVARD CITY OF LAS VEGAS g - ie2/o8
LAS VEGAS. NEVADA 89146-5148] DEPARTMENT OF PUBLIC WORKS SHEET 1 oF 1




]



Clark County Real Property

Page 1 of 1

GENERAL INFORMATION

CE . 125-15-501-002

OWNER AND MAILING ADDRESS NEW VISTA RANCH INC

3085 S VALLEY VIEW BLVD
LAS VEGAS NV 89102-7890

LOCATION ADDRESS 7875 N RAINBOW BLVD

[ NIN PORATED TOWN LAS VEGAS

ASSESSOR DESCRIPTION MAP £ PAGE
LOT 1

SEC 15 TWP 19 RNG 60

RECORDED DOCUMENT NO. * 19871008:00690
RECORDED DATE 10/08/1987
VESTING NO STATUS

*Note: Only documents from September 15, 1999 through present are available for viewing.

ASSESSMENT INFORMATION AND SUPPLEMENTAL VALUE

TAX DISTRICT 200

APPRAISAL YEAR 2007

FISCAL YEAR 08-09

SUPPLEMENTAL IMPROVEMENT VALUE 10

SUPPLEMENTAL IMPROVEMENT N/A

ACCOUNT NUMBER

REAL PROPERTY ASSESSED VALUE

FISCAL YEAR 2007-08 2008-09
LAND 2238688 2107000
IMPROVEMENTS 215600 228124
PERSONAL PROPERTY 0 [¢]
EXEMPT 2454288 2335124
GROSS ASSESSED 2454288 2335124
TAXABLE VALUE LAND+IMP 7012251 6671783
ESTIMATED LOT SIZE AND APPRAISAL INFORMATION

ESTIMATED SIZE 15.05 Acres

ORIGINAL CONST. YEAR 1991

LAST SALE PRICE 0

MONTH/YEAR

LAND USE 4-20 NON-PROFIT RELIGIOUS

DWELLING UNITS 0

httn://redrack.co.clark.nv.us/assrrealoron/ncl.aspx

8/22/2008




Parcel name: 125-15-501-002AEP

North: 26818111.3614 East : 755803.7243 -
Line Course: S 39-57-40 E Length: 1525.09 &
North: 26816942.4095 East : 756783.2401
Line Course: N 00~09-46 E Length: 15.52
North: 26816957.9295 East : 756783.2842 ['
Line Course: N 39-57-40 W Length: 1504.95 .
North: 26818111.4444 East : 755816.7037
Line Course: S 89-40-04 W Length: 12.98 ’ .
North: 26818111.3691 East : 755803,7239 r
Line Course: S 30-41-59 E Length: 0.00 Lo
North: 26818111.3691 East : 755803.7239
perimeter: 3058.54 Area: 15,150 sq.ft. 0.348 acres L

Mapcheck Closure - (Uses listed courses, radii, and deltas)

Erxror Closure: 0.0078 Course: N 03-06-41 W .
Error North: 0.00776 East : -0.00042 |

Precision 1: 392,120.51
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WHISPERING SANDS DRIVE 3

M______K;____sa_g'w_ 21043 =
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APN 125—15-610—-004 o u>‘
'
o
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< O
: o m
| 50’
/7. N89ABO3'E .
[ £ 2000 2 )
- O o % AUTHORIZATION
| 87 < T8 | V////// TO ENTER
| 2 20.00" ‘ PROPERTY (A.E.P.)
| S89'48'03"W l
\ DETAIL"A" |
\ N.T.S. J

OWNER LYON WILLIAM HOMES INC.

PARCEL NO. 125—15—610—004

SECTION, TOWNSHIP, RANGE _SECTION 15, T. 19 S., R. 60 E.
TOTAL AREA OF PARCEL ___0.45 ACRES (RECORD)

AREA OF A.E.P.__ 200 SQUARE FEET (0.005 ACRES)

REFERENCE: 20050930:03782

G: \6952\6952CTRL.OWG(BR—AEP2)

PROJECT: s EP. EXHIBIT SCALE [oRE-1=50
RAINBOW STORM DRAIN OO, o052
APN 125-15-610-004 DRAWN BY: KAK
2727 S. RAINBOW BOULEVARD o CITY OF LAS VEGAS DAL 6/19l°8
LAS VEGAS, NEVADA 89146-5148] DEPARTMENT OF PUBLIC WORKS |SHEET 1 oF
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Parcel name: 15-610-004AEP

North: 26816804.2620 East : 756622.6148

Line Course: S8 00-11-57 E Length: 10.00

North: 26816794.2621 East : 756622.6495
Line Course: S 89-48-03 W Length: 20.00

North: 26816794.1925 East : 756602.6496
Line Course: N 00-11-57 W Length: 10.00

North: 26816804.1925 East : 756602.6149
Line Course: N 89-48-03 E Length: 20.00

North: 26816804.2620 Fast : 756622.6148

Perimeter: 60.00 Area: 200 sqg.ft. 0.005 acres

Mapcheck Closure -~ (Uses listed courses, radii, and deltas)
Error Closure: 0.0000 Course: S 90-00-00 E

Error North: 0.00000 East : 0.00000
Precision 1: 60,000,000.00







WHISPERING SANDS DRIVE
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| 3 82 | AREA OF
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] =4 5 | TO ENTER
| Z sagz'géggsw D PROPERTY (A.E.P.)
I I
| DETAIL"A” ]
N N.T.S. /

OWNER LYON WILLIAM HOMES INC.

PARCEL NO. 125-15-610—003

SECTION, TOWNSHIP, RANGE _SECTION 15, T. 19 S.,, R. 60 E.
TOTAL AREA OF PARCEL 0.51 ACRES (RECORD)

AREA OF A.E.P. _ 200 SQUARE FEET (0.005 ACRES)

REFERENCE: 20050930: 03782

G: \6952\6952CTRL.OWG(BR~AEP3)

PROECT: ) EP. EXHIBIT SCALE Uggﬁ T=5¢
RAINBOW STORM DRAIN :
W.0. NO. 6952
APN 125-15-610-003 DRAWN BY: KAK
R: .
2727 S. RAINBOW BOULEVARD " CITY OF LAS S g S
LAS VEGAS, NEVADA 89146—5148] DEPARTMENT OF PUBLIC WORKS |SHEET 1 oF 1
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Parcel name: 15-610-003AEP

North: 26816804.1266 East : 756583.6682

Line Course: 8 00-11-57 E Length: 10.00

North: 26816794.1267 East : 756583.7030
Line Course: S 89-48-03 W Length: 20.00

North: 26816794.0571 East : 756563.7031
Line Course: N 00-11-57 W Length: 10,00

North: 26816804.0571 BEast : 756563.6683
Line Course: N 89-48-03 E Length: 20.00

North: 26816804.1266 East : 756583.6682

Perimeter: 60.00 Area: 200 sqg.ft. 0.005 acres

Mapcheck Closure - (Uses listed courses, radii, and deltas)
Exrror Closure: 0.0000 Course: 8 90-00-00 E

Error North: 0.00000 East : 0.00000
Precision 1: 60,000,000.00
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WHISPERING SANDS DRIVE R
L __ l _ o . L \
% AREA OF AUTHORIZATION
7/////4 TO ENTER PROPERTY (A.E.P.)
OWNER GILCREASE ORCHARD FOUNDATION
PARCEL NO. 125-~-15-501—-001
SECTION, TOWNSHIP, RANGE _SECTION 15, T. 19 S., R. 60 E.
TOTAL AREA OF PARCEL 58.16 ACRES (RECORD)
AREA OF A.E.P. 400 SQUARE FEET (0.010 ACRES) (TOTAL)
REFERENCE: 20021023: 01195 oo
PROJECT:  AEP. EXHIBIT SCALE '\ngRf' 150
RAINBOW STORM DRAIN WO, NO. 6952
APN 125-15-501-001 DRAWN BYV- AR
FOR: .
2727 S. RAINBOW BOULEVARD CITY OF LAS VEGAS DATE, 6“8/08
LAS VEGAS, NEVADA 89146-5148| DEPARTMENT OF PUBLIC WORKS sHeeT 1 oF 1







o e e WY - e Gt e ot g ot ot bt b b s W A S O 0 et St At g PR Ty o M " S . " e ok S b S e o o e b Y Yo Gt o e S A s o St e it ot e

Parcel name: 15-501-001A-AEP

Noxrth: 26816864.2587 East : 756621.5760

Line Course: N 00-11-57 W Length: 10.00

North: 26816874.2587 East : 756621.5412
Line Course: S 89-48-03 W Length: 20.00

Noxrth: 26816874,1892 East : 756601.5413
Line Course: S 00-11-57 E Length: 10.00

North: 26816864.1892 East : 756601.5761
Line Course: N 89-48-03 E Length: 20.00

North: 26816864.2587 East : 756621.5760

Perimeter: 60.00 Area: 200 sg.ft. 0.005 acres

Mapcheck Closure - (Uses listed courses, radii, and deltas)
Error Closure: 0.0000 Course: S 90-00-00 E

Exrror Noxth: 0.00000 East : 0.00000
Precision 1: 60,000,000.00
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Parcel name: 15-501-001B-AEP

North: 26816874.1233 East : 756582,5984

Line Course: S 00-11-57 E Length: 10.00

North: 26816864.1234 East : 756582.6332
Line Course: § 89-48-03 W Length: 20.00

North: 26816864.0538 East : 756562.6333
Line Course: N 00-11-57 W Length: 10.00

North: 26816874.0538 East : 756562.5986
Line Course: N 89-48-03 E Length: 20.00

North: 26816874.1233 East : 756582.5984

Perimeter: 60.00 Area: 200 sqg.ft. 0.005 acres

Mapcheck Closure -~ (Uses listed courses, radii, and deltas)
Exror Closure: 0.0000 Course: S 90-00-00 E

Error North: 0.00000 EBast : 0.00000
Precision 1: 60,000,000.00
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APN 125-14-110-012

RAINBOW
BOULEVARD

AREA OF AUTHORIZATION
TO ENTER PROPERTY (A.E.P.)

\

W

OWNER PLASTER DEVELOPMENT COMPANY INC.

50’
:
N 1/16
S154S14
.\ - - -
[~—N00"34'47"E
/  30.00'
~  86.76' T o
$89725"3"E WHISPERING SANDS DRIVE

PARCEL NO. 125-14—-110-012

SECTION, TOWNSHIP, RANGE _SECTION 14, T. 19 S, R. 60 E.

TOTAL AREA OF PARCEL

0.43 ACRES (RECORD)

AREA OF A.E.P.

128 SQUARE FEET (0.003 ACRES)

REFERENCE: 20050405: 03802

G: \6952\6952CTRLOWG(BR~AEP4)

PROJECT: AEP. EXHIBIT SCALE ng—? 1-,,50'
RAINBOW STORM DRAIN :
AP 40-0f W.0. NO. 6952
N 125-14-1i0-012 DRAWN_BY: KAK
FOR: -
2727 S. RAINBOW BOULEVARD % CITY OF LAS VEGAS DATE: 6/19/08
LAS VEGAS, NEVADA 89145-5143] DEPARTMENT OF PUBLIC WORKS |SHEET 1 oF 1
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APN 125-14—-201-001

\

OWNER THOMAS RICK ROBERTS

A 0 enter pROPERTY (AEP)

PARCEL NO. 125-14—201-001

SECTION, TOWNSHIP, RANGE
TOTAL AREA OF PARCEL

SECTION 14, T. 19 S.,, R. 60 E.

2.06 ACRES (RECORD)

AREA OF A.E.P.___196 SQUARE FEET (0.005 ACRES)

REFERENCE: 20070620:02036

G: \6952\6952CTRL.DWG(BR--AEPS)

2727 S. RAINBOW BOULEVARD
LAS VEGAS, NEVADA 89146—5148

PROJECT: AEP. EXHBIT

RAINBOW STORM DRAIN
APN 125-14-201-001

HORZ. =60
SCALE [Emi—

W.0. NO. 6952

DRAWN BY: KAK

FOR:
CITY OF LAS VEGAS

DEPARTMENT OF PUBLIC WORKS

DATE: 6/10/08

sHEeT | oF 1
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Parcel name: 14-201-001AEP

North: 26816794.1138 East : 756919.6701
Line Course: N 00-34-47 E Length: 10.00
North: 26816804.1133 East : 756919.7712
Line Course: N 89-25-13 W Length: 11.75
North: 26816804.2322 East : 756908.0218
Curve Length: 8.40 Radius: 25.00
Delta: 19-15-28 Tangent: 4.24
Choxrd: 8.36 Course: S 80-57-03 W
Course In: S 00-34-47 W Course Out: N 18-40-41 W
RP North: 26816779.2335% East : 756907.7689
End North: 26816802.9168 East : 756899.7626
Line Course: 8§ 00-34-47 W Length: 8.60
North: 26816794.3173 East : 756899.6756
Line Course: S 89-25-13 E Length: 20.00
North: 26816794.1149 East : 756919.6746

Perimeter: 58.76 Area: 196 sqg.ft. 0.005 acres

Mapcheck Closure - (Uses listed courses, radii, and deltas)
Error Closure: 0.0047 Course: N 76-51~16 E

Error North: 0.00106 ‘BEast : 0.00454
Precision 1: 12,500.00







T e =
- ~ 200 S.F.
/ 10.00' \ ' '
/ ‘ \ SR A \N
I, W . | / N
I . RY 50.00' —
I g 8 ‘l N89'49'23"W
= o2
\ §® Ng |
\ = »n a
\ / E:t )
N\, 1000 o/ s Iy
N8949'23"W 1] o
N7 | 5 g
o)
APN 125-15-604—-004 0
//"__——“"\\ |
L7 NBIBISTE -
; [ 33 58 z2 B
| 89 S8 ) o 12
\ 8 ~= 3/ 3
\ Z 20.00 n / 200 S.F. 50’ z
N S8951'57"W 7/ (0.005 AC.)
~ -
© NOQ'08'03"W —+ o
™ _ _ 30,000 Y s8gst's7"wW |
DONALD NELSON DRIVE S~ 9575 -

N
\

AREA OF AUTHORIZATION

OWNER RYAN TIMOTHY G & MAUREEN

TO ENTER PROPERTY (A.E.P.)

PARCEL NO. 125-15-604—004

SECTION, TOWNSHIP, RANGE _SECTION 15, 7. 19 S., R. 60 E.

TOTAL AREA OF PARCEL

1.93 ACRES (RECORD)

AREA OF A.E.P.

400 SQUARE FEET (0.010 ACRES) (TOTAL)

REFERENCE: 20040204:01911

G: \6952\6952CTRL.OWG(BR—AEPS)

PROJECT:  AEP. EXHBIT scaLg [PORE 160
RAINBOW STORM DRAIN W.0. NO. - 6952
APN 125-15-604-004 DRAWN BY: KAK
2727 S. RAINBOW BOULEVARD "% cTY OF LAS VEGAS g S/tios
LAS VEGAS, NEVADA 89146-5145| DEPARTMENT OF PUBLIC WORKS [SHEET 1 oF 1
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Parcel name: 15-604-004A-AEP

North: 26816198.5283 BEast : 756735.0587

Line Course: N 00-08-03 W Length: 10.00

North: 26816208,5282 East : 756735.0353
Line Course: S 89-51-57 W Length: 20.00

North: 26816208.4814 East : 756715.0354
Line Course: S 00-08-03 E Length: 10.00

North: 26816198.4814 Bast : 756715.0588
Line Course: N 89-51-57 E Length: 20.00

North: 26816198.5283 Bast : 756735.0587

Perimeter: 60.00 Area: 200 sqg.ft. 0.005 acres

Mapcheck Closure - (Uses listed courses, radii, and deltas)
Error Closure: 0.0000 Course: S 90-00-00 E

Error North: 0.00000 East : 0.00000
Precision 1: 60,000,000.00

ey R S g S S e L T R R e i R R

Parcel name: 15-604-004B-AEP

North: 26816479.2470 Bast : 756781.8372

Line Course: S 00-10-37 W Length: 20.00

North: 26816459.2471 East : 756781.7754
Line Course: N 89-49-23 W Length: 10.00

North: 26816459.2780 East : 756771.7755
Line Course: N 00-10-37 E Length: 20.00

North: 26816479.2779 Rast : 756771.8373
Line Course: S 89-49-23 E Length: 10.00

North: 26816479.2470 East : 756781.8372
Line Course: N 90-00-00 W Length: 0.00

North: 26816479.2470 East : 756781.8372

Perimeter: 60.00 Area: 200 sg.ft. 0.005 acres

Mapcheck Closure - (Uses listed courses, radii, and deltas)
Error Closure: 0.0000 Course: 8§ 90-00-00 E

Error North: 0.00000 East : 0.00000
Precision 1: 60,000,000.00
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AREA OF AUTHORIZATION
TO ENTER PROPERTY (A.E.P.)

$89°50'11"E
—51.41" ~

NO0°09'49"E
~46.56™

o)
m)

VIA PROVENZA AVENUE

OWNER BARNEY PAULINE

PARCEL NO. 125-14-301-004

SECTION, TOWNSHIP, RANGE _SECTION 14 T. 19 S., R. 60 E.
TOTAL AREA OF PARCEL __1.02 ACRES (RECORD)

AREA OF A.E.P.__ 196 SQUARE FEET (0.005 ACRES)

REFERENCE: 20070328:03198

G: \6952\6962CTRL.OWG(BR—AEP7)

PROECT  AEP. EXHBIT scALE [IoR% 160
RAINBOW STORM DRAIN -
W.0. NO, 6952
FOR: :
2727 S. RAINBOW BOULEVARD CITY OF LAS VEGAS g o/23/08
LAS VEGAS, NEVADA 89146-5148| DEPARTMENT OF PUBLIC WORKS |SHEET 1 oF 1







Parcel name: 14-301-004AEP

North: 26814882.7647 East : 756878.4622
Curve Length: 8.44 Radius: 25.00
Delta: 19-~20-55 Tangent: 4.26
Chord: 8.40 Course: N 09-30-38 W
Course In: N 70-48-54 E Course Out: N 89-50-11 W
RP North: 26814890.9802 East : 756902.0737
End North: 26814891.0516 East : 756877.0738
Line Course: N 00-09-49 E Length: 11.72
North: 26814902.7715 East : 756877.1073
Line Course: S 89-50-11 E Length: 10.00
North: 26814902.7430 East : 756887.1073
Line Course: S 00-09-49 W Length: 20.00
North: 26814882.7430 East : 756887.0502
Line Course: N 89-50-11 W Length: 8.59
North: 26814882.7676 East : 756878.4602
Line Course: N 15-42-31 W Length: 0.00
North: 26814882.7676 East : 756878.4602

Perimeter: 58.75 Area: 196 sq.ft. 0.005 acres

Mapcheck Closure - (Uses listed courses, radii, and deltas)
Error Closure: 0.0035 Course: N 34-35-28 W

Exrror North: 0.00288 East : -0.00199
Precision 1: 16,785.71
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Utility Conflict Matrix
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